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1
Introduction

The Keysight 145658 Automation Interface is optimized for integrating the
Keysight 14565B Device Characterization Software with the Keysight
Wireless Test Manager (WTM). The Keysight 14565B Device Characterization
Software adds current drain measurement capability to the WTM'’s
automated testing of wireless devices.

In order to complete the integration, you will need the .NET development
version of WTM. The run-time version of WTM is not sufficient to complete
the integration process. The development version provides a Visual Basic
.NET project that allows editing and writing new Test Steps for WTM. To see
what versions of the WTM are available, go to

) . i
There are two steps that need to be completed in order to use the Keysight
14565B Automation Interface in WTM.

e The first step is to add a new instrument to WTM. A new instrument is
just a WTM compatible driver and in this case this will be an Keysight
14565B Automation Interface wrapper named
Agilent. WTM.ag14565BMoM.dll.

e The second step is to add Test Steps that will use the Keysight 14565B
Automation Interface through the driver added in step 1. An example of
a test step is to set up and start data logging.

You can contact Keysight Technologies at one of the following telephone
numbers for warranty, service, or technical support information.

In the United States: (800) 829-4444

In Europe: 31 20 547 2111

In Japan: 0120-421-345

Or use our Web link for information on contacting Keysight in your
country or specific location: www.keysight.com/find/assist

Or contact your Keysight Technologies Representative.

The web contains the most up to date version of this manual. Go to
http://www.keysight.com/find/145658B to get the latest version of the
manual.
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Getting Started

Adding the Keysight 145658 to the Wireless Test Manager........... 7
Adding the Provided Keysight 14565B Test Steps to the Wireless Test
MANAGET ... 11
Run the Wizard to Complete Adding the Keysight 145658B to the
Wireless Test Manager ......cocvoviiiiiiieii i, 13

The Keysight 145658 Automation Interface provides a separate driver for

Wireless Test Manager that follows the schema of other WTM instrument

drivers. It provides almost all the same functions as the standard Keysight
145658 Automation Interface except they are categorized.



Adding the Keysight 14565B to the Wireless Test Manager

The driver can be found in the following directory: My
Documents\Keysight\14565B\Development\14565B Examples.zip\WTM
Driver\.

. Open the WTM development solution using Visual Studio .Net 2003 or Visual

Studio 2005. By default, the WTM installation places a shortcut to the
solution on the desktop. In this example the solution was opened from the
desktop by double-clicking Project for E6566C GSM GPRS EGPRS. This is a
shortcut to [WTM Install Folder\[WTM Version]\Development\ E6566C GSM
GPRS EGPRS SAM Net.sln. The default WTM install folder is C:\Program
Files\Keysight\WirelessTestManager\[WTM version]\.

Right click inside the Toolbox panel in Visual Studio and click on Choose
ltems (VS2005) or Add Remove Items (VS2003). If the Toolbox is not visible,
add it from the View menu.

Praojeck Faor
EGSEGZ G5M
GPRS EGFRS

|v"5 Microsoft Development Environment [ design

Eile Edit Mew Tools ‘Window Help

‘W E6560C C2K SAM Net - Microsoft Visual Studio

File Edit ‘“iew Project Build Debug Data  Tools  Windo
Fo kR A= - I L9 o
: [P} agilent WM Add Wireless Test [Fl agilent
b ax | 5 = | &3 103 4
g el ¥ & X Wain.vb [Design] +Agilent145658Me
é_,' [= General Tab 1 | eps
o
G Ther =
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a.PrintMessage '
Reset Toolbox
CE:E: Add Tab H14565E. Measuret
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text le
Renare Tab
Move Lp B.HMeasurement . 51
Mave Down

T
1 arnldEDfERScrratmrafila = 1

Visual Studio 2005

[ agilent WM add Instrument C

Toolbos: a x

9% Clipboard Ring

add/remave Ikems..,

~  Lisk Yiew
add Tab

Show Al Tabs

[
Visual Studio 2003

3. On the .NET tab, click the Browse button and select the file
Agilent. WTM.ag14565BMoM.dll from My Documents\Keysight
\14565B\Development\14565B Examples.zip\WTM Driver\. Then click Open.
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Mame | Mamespace | Assembly Mame | Directory
=
[ s W el AR W Al s
O s e i SN
D_..i R i # " S 5:# : e ,,-il s
[ somme s WL S ABSIRT. WR anbentia R
D"'iii'ﬁ?ﬁ e s e T Wy T
g T N L R e e R R
e o R e S EAAE e
LS S WP S g S T R g ot |
<l |
Filket: | | -
~focesshatasource i = -l
lb Language:  Inwvariant Language {Invariant Counkry) !
Wersion: 2.0.0.0
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<%iAgilent.WTM.ag145658MOM.dll >
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£

My Projects
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After clicking Open, the ag14565BControl should appear in the list of .NET
Framework Components. Click OK.
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I [
Choose Toolbox Items @
MET Frarmework Components | coip Campaonents
Marme Marnespace Assemnbly Mame b]
[ e i e i e ol
[ e D S S e
[0 e T e S R T
PR T R L T A N
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’ oK ] [ Cancel ] [ Reset ]

4. From the Solution Explorer, open frmMain.vb in Designer view. The Solution
Explorer is the solution and project file view. If it is not visible, you may
enable it from the View menu.

J=ed

=5 Bkl g
Solution Explarer - Solution 'EGSE0C ... « I X
EFeialis=]r
]

8] cdmaCalProcassind. vh
| cdmaRX
"ﬂ cdmaTxMeasSteps.wb

I_ﬂ EESE0C C2ZK SAM.ico
Y] FlowControl, vb

8] Gemericsteps.vb

Tﬂ GlobalParams.vhb

"'lﬂ Globalvariables, wb

Ei] LoopingManagement, vb
Tﬂ madSkartMain. vb

Wl e o " '

5. Open the Toolbox. The ag14565BControl should now appear in the General
Tab of the Toolbox. Drag the ag14565BControl component from the Toolbox
to the non-visual components bar of the form, found on the bottom of the
window (where the other instrument drivers reside).
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=l General Tab 1
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6. In the properties of the newly added component, change the name from
Ag14565BControll to ag14565B. This name is required to be exactly
ag 145658 if you plan on using the provided 14565B WTM test steps. Note
that the name is case sensitive. Save frmMain.vb.

o
e . . T g
Wl SencReceiveGrio | 4 Ag14565BCon

M R A N

ontrol. Agilent WTHM. agldS&SEMoM. TagldH

Wigna Code
Cut

Copy
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3
tivate ()

ontrol Finalizme () </ExceptionString==<

wshost_exe: Managed' has exited with

Properties

celecords=
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bl
B class ... |Sydsolti.. [FResou..

-

Propetties -~ 1 X
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(applicationSetti
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GenerateMembe True
Modifiers Friend

|| (Name)

Indicates the name used in code ko
identify the abject.

To finalize adding a new instrument, you would normally run the WTM Add
Instrument Control wizard at this time. Before continuing with the wizard
however, the 145658 Test Steps class module must be added first.

10
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Adding the Provided Keysight 14565B Test Steps to the Wireless Test

Manager

This procedure will add the 14565B Test Steps to WTM. The process involves
adding the test step source file to the WTM development project and aligning
the WTM database with the source code using the provided wizard. The
alignment process involves parsing each file for WTM generated comments
containing information such as test step specifications and parameters.

. Copy the 14565B Test Steps source file from My Documents\Keysight\

14565B\Development\14565B Examples.zip\WTM Test Steps\
Agilent14565BMeasSteps.vb to [WTM Install Folder/\Development\.

The default WTM install folder is C:\Program Files\Keysight\
WirelessTestManager\[WTM version]\.

. Inthe WTM development project, from the Solution Explorer, right-click on

the project name and click Add->Add Existing Item. Then choose the newly
copied Test Steps source file Agilent14565BMeasSteps.vb.

4 I+ % | Solution Explorer - EESE6C G5M GPRS... 3 X
D o)) [2] |

iri Add Mew Item... Add 3
T Add Existing Ttem... — Add Reference...
W Add web Referance...
5 Add windows Form... Set as StartUp Project
“E add [nherited Farm, ., Debug >
ﬂ Add User Contral. .. Save EASEEC G3M GPRS EGPRS S4M Net
4 Add Inherited Contral... 3_3 &dd Salution to Source Corkral..,

] Add Component...

%] Add Module... ¥ Remove
“i¢ Add Class... Renane
T
(] Propetties

T T TS T I TR

3. Click on the Keysight Add Wireless Test wizard button found in the Visual

Studio toolbar. If the Wireless Test Manager wizard buttons are missing,
right-click on the toolbar and enable WTM Controls. If WTM Controls is
missing from the list, try reinstalling WTM.

On the first page of the wizard locate the WTM database file you want to use.
The default location for database files is [WTM Install Folder[\[WTM
Version/\Development\TestData\. The default WTM install folder is
C:\Program Files\Keysight\WirelessTestManager\ [WTM version]\. Then click
Next.

Keysight 14565B WTM Programming Guide 1
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o

File Edit VYiew Project Build Debug Tools  window  Comrunity  Help

—DY—IV—;L‘E‘.E;LP'—-_'—\ | b Debug ~ Aany CPU - | [# v o

w Agilent

WTM Add Wireless Testm Agilent WTM Add Instrument Control 5

Ky | ="

a3 &l 3 S0 |

Genericoteps.vb Frmid

“I% Agilent14565BMeasst

wOq|a0] S5

El

If

Selected database:

C:%Program FileshAgilenty\WirelessT estManagerv =555 T estDiata\C2KDE_English.mdb

[ Select Database ‘

Cancel ] [ < Back ” Mext > ] [ Finish

4. On the next

screen choose Align database to test code. Click Next and let the

wizard complete the alignment. Click Finish when done.

E,', Add Wireless Test Wizard

() Add, delete or copy a test plan step

() Manage global parameters

@' Align database to test code

Cancel ] [ < Back ][ Mext > ] [ Firizh

5. The final wi
viewing the
file. Click Fi
increment t
revision is 1

12

ndow will ask about updating the database revision number and
database alignment log file. You may uncheck the view the log
nish. When prompted for a new database revision number,

he last digit of the revision by 1. For example if the old database
.0.0, enter 1.0.7. Click Ok. Save All.
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Run the Wizard to Complete Adding the Keysight 14565B to the Wireless
Test Manager
The Add Instrument Control wizard lets you choose the instrument name and
what test class modules (the source files) need the instrument

1. Click on the Keysight WTM Add Instrument Control wizard button. This opens
a wizard that will guide you through adding a new instrument:

BEX]

- | [# indep = | 5
| | =} - F\gilent WM Add Wireless Test (I8 Agilent WTH Add Instrument Control iy | -]
wiZonkrol,vb - ion B n'EGSE0C C... - I X
o) L2 L FLLELEL S
Measured Value Lawser Lirnit Upper Lirnit P, ] Solution 'E6SE0C C2K SAM Met!' (1 project) |

= _"E E6SE0C C2K SAM Net

=dl My Prodect

2. Choose Add Instrument and click on Next. In the next window you should see
the newly added Keysight 14565B. Select it and click on Next.

E,'f Add Instrument Control Wizard E]@

Hevailable instrument components:

cdma:Agilent.w T k. crmthd abd . crmmtCantral
FPowerSupply:Agilent W T pemttdob. pemtControl
ag145658:Aqgilent\wTH. agl 4565BMakd. ag1 4565E Contral

Cancel ] [ < Back ][ Mext > ] [ Firizh

3. In the next window type a Ul name (the name that will appear in the WTM
Instrument Control window), keep the code name as ag74565B, and select
the Agilent14565BMeasSteps test class module to use the Keysight 14565B.
The code name corresponds to the name of the ag14565BControl toolbox
component that was added earlier.

Keysight 14565B WTM Programming Guide 13
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E'f Add Instrument Control Wizard [Z]@

Ul name in English: Code name in English;

| £qilert 145658 |ag145658

Awailable test clazs module names: Current clazs module names:
Agilent14565EMeasSteps S Agilent14565BMeasSteps
GenericSteps 1 3

GPR5EGPRSD ataConnection

GPRSEGPRSReceiver

G5MCalProcessing
GSMGPRSEGPRST ransmitter
G5MReceiver

Loopingtd anagement
SamEventHandler
SaahUtilities

widmaCallProcessing

widmaRMeaszSteps el

Help Cancel | < Back | Mest > | |

Click on Next. At this point the wizard will add the ag14565B instrument
driver to frmMain and also give access to the instrument in the

Agilent14565BMeasSteps class. When the process is complete you will see
the following message:

[= Wireless Test Completion Message g@
] Congratulations! The new instrument code has
L] been added.

[] Dan't shaw this dialog in the future.

I Ok

Click OK, then click Finish when the original wizard window reappears.

4. Now build and run the WTM project. Both of these tasks can be done by
clicking the Start Button found on the toolbar.

|"'y!‘ Agilent W 1M &dd LInstrument Control |"‘y! Agilent W 1M &dd Wireles=Te
B-a-sEH@ FBRo-o-8-
%, b s =2 4% %%,

d T

After a successful compilation, the modified WTM software will execute. After
WTM loads click the Change Configuration tab. Then click on Instrument
Control in the list on the left. You should see the Keysight 14565B as one of

the instruments. When you click the Define Test Plan tab, you should see the
new 14565B test steps.

14 Keysight 14565B WTM Programming Guide
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|7 E6560C Agilent cdma2000/1S-95/AMPS Wireless Test Manager
File Help

HAEES T

Run Test F'Ianl Define Test F'Ianl SetSpecsx’F‘arametelsl Set Global Parameters  Change Configuration

Select a configuration type to change

Instrument cantral

Bar Code Reader Control

Data Collection ‘ Wiew Interface Types |
Digplay Control

DUT Contral

Fisture Control

Instrument Control Wireless Test Set I Mone - I
Path Lozs Values

Printer Contral I I
Fiun Test Conditions ] Hone R

Spstem 10 Ports .
Test Plan Atributes Databage Agilent 145658 Software |5 ‘I DN |

Test Plan Start and End Control

IDN? results:

‘ Agilent Technologies, 663130 @ i a03.01

NOTE If you search for all instances of the string “ag14565B” in the project files
you will see how WTM initializes the instrument and how the test plans

have access to the instrument. In most cases it is recommended that the
WTM wizards found in the toolbar of Visual Studio be used for common
WTM tasks.

NOTE Wireless Test Manager comes with a power supply driver named
B663NNX PS in the software and PowerSupply in the source code. Some

of the Test Steps that come with WTM use this power supply driver. Itis
recommended that you check if a Test Step you are using has calls to
PowerSupply and that you do not add that Test Step in between
ag14565BxBegin and ag14565BxEnd Test Steps that may be Data
Logging or doing a CCDF histogram.

Keysight 14565B WTM Programming Guide 15
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The programming examples in this chapter describe how to program the
Keysight 14565B Device Characterization Software from within the Keysight
Wireless Test Manager. Test step examples are explained in detail. Source
code for a sample WTM test step is included at the end of the chapter.



Using the Provided Keysight 14565B Test Steps

1.

The provided test steps found in My Documents\Keysight\14565B8\
Development\14565B Examples.zip\WTM Test Steps\
Agilent14565BMeasSteps.vb allow for the use of the four acquisition modes
found in the Keysight 14565B: Current Waveform, Voltage Waveform, CCDF,
and Data Logging. The Test Steps included are:

ag14565B CCDF Begin

2. ag14565B CCDF End

3. ag14565B CCDF Get Measurements
4. ag14565B Data Logging Begin

5.
6
7
8
9

ag14565B Data Logging End

. ag14565bB Data Logging Get Measurements
. ag14565B Data Logging Insert Event Tag

. ag14565B Setup Power Supply

. ag14565B Waveform Capture

10.ag14565B Waveform Get Measurements

The Test Steps are described in detail in the following tables.

Keysight 14565B WTM Programming Guide 17
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ag14565B CCDF Begin
This step is used to setup and start a CCDF acquisition in 14565B.

Properties Description

ag14565B Acquisition Hours CCDF  Acquisition Period Hours

ag14565B Acquisition Minutes Acquisition Period Minutes

ag14565B Acquisition Seconds Acquisition Period Seconds

ag14565B CCDF Sense Type Acquisition Sense Type
Enumerated Values:

ag14565B CCDF Sense Type Voltage (0)
ag14565B CCDF Sense Type Current (1)
ag14565B CCDF Sense Type DVM (2)

ag14565B CCDF End

This step is used to wait for the CCDF acquisition to finish after a call to
CCDF Begin. When the test plan gets to this test step it can halt and display
the time remaining in the acquisition at the bottom of the screen or it can
stop right away. This step can also save the acquired CCDF graph to a file.

Properties Description

ag14565B Save Directory The directory where the file will be saved. This is
relative to the 14565B Working Folder set under
Preferences in the Keysight 14565B software.
You can also specify an absolute path.

ag14565B Save Filename The filename without the file extension of the
waveform to be saved.

ag14565B Save Filename Adds a %t to the filename string signifying to
Include Timestamp the 14565B to insert the start date-time stamp
in that place.
Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

ag14565B Save To A File Whether or not to save the acquisition to a file.

Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

ag14565B Wait for Acquisition ~ Whether to wait for the acquisition to finish or
to Finish stop the acquisition when it gets to this stop test
step.
Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

18 Keysight 14565B WTM Programming Guide
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ag14565B CCDF Get Measurements

This step is used to retrieve the measurements from 145658 after a CCDF
acquisition.

Properties Description

ag14565B Opoint1th Percentile  Value of the CCDF Graph at 0.1th

Value Percentile
ag14565B 10th Percentile Value of the CCDF Graph at 10th
Value Percentile

ag14565B 1st Percentile Value  Value of the CCDF Graph at Tst Percentile

ag14565B Average Percentile Percentile of the Average on the CCDF

Graph

ag14565B Average Value Value of the Average Value on CCDF
Graph

ag14565B Maximum Value Maximum Value on the CCDF Graph

Properties Description

ag14565B Results Label Acquisition Text Label that will be placed
next to each result returned by this test
step in the WTM Results table. This
allows for easier parsing of the results
table

ag14565B Data Logging Begin
This step is used to setup and start a Data Logging acquisition in 14565B.

Properties Description

ag14565B Acquisition Hours Acquisition Period Hours
Dlog

ag14565B Acquisition Minutes  Acquisition Period Minutes

ag14565B Acquisition Seconds  Acquisition Period Seconds

ag14565B Dlog Integration Data Logging Integration Time.
Time See the 14565B Help File - under Long-
Term Data Logging for more information.
ag14565B Dlog Sense Type Acquisition Sense Type
Enumerated Values:

ag14565B Dlog Sense Type Current (0)
ag14565B Dlog Sense Type Current and
Voltage (1)

ag14565B Dlog Sense Type Current and
DVM (2)

Keysight 14565B WTM Programming Guide 19
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ag14565B Data Logging End

This step is used to wait for the Data Logging acquisition to finish after a call
to Data Logging Begin. When the test plan gets to this test step it can halt
and display the time remaining in the acquisition at the bottom of the screen
or it can stop right away. This step can also save the acquired Data Logging
waveform to afile.

Properties Description

ag14565B Save Directory The directory where the file will be saved. This
is relative to the 14565B Working Folder set
under Preferences in the Keysight 145658
software. You can also specify an absolute
path.

ag14565B Save Filename The filename without the file extension of the
data log to be saved.

ag14565B Save Filename Include Adds a %t to the filename string signifying to
Timestamp 145658 to insert the start date-time stamp in
that place.
Enumerated Values:
ag145658 No (0)
ag14565B Yes (1)

ag14565B Save To A File Whether or not to save the acquisition to a file.

Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

ag14565B Wait for Acquisition to Whether to wait for the acquisition to finish or
Finish stop the acquisition when it gets to this stop
test step.
Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)
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ag14565B Data Logging Get Measurements

This step is used to retrieve the measurements from 14565B after a Data
Logging acquisition.

Properties Description

ag14565B Average Value Average Measurement of the Data Log waveform

ag14565B Maximum Value Maximum Measurement of the Data Log
waveform

ag14565B Minimum Value Minimum Measurement of the Data Log
waveform

Properties Description
ag14565B Dlog Get Meas The measurement type to retrieve from the Data
Type Log waveform. Note: If the ag714565B Dlog Sense

Type property in ag14565B Data Logging Begin is
set to ag14565B Dlog Sense Type Current, you can
only retrieve Current in this property.

Enumerated Values:

ag14565B Get Meas Type Current (0),

ag14565B Get Meas Type Voltage (1),

ag14565B Get Meas Type Power (2)

ag14565B Results Label Text Label that will be placed next to each result
returned by this test step in the WTM Results table.
This allows for easier parsing of the results table.

ag14565B Data Logging Insert Event Tag

This step is used to insert an event tag into a running data log waveform. Use
this to label parts of your waveform in real-time with meaningful descriptions
while executing the Test Plan.

Properties Description

ag14565B Dlog Event Tag Label A text label for the event tag.
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ag14b565B Setup Power Supply

This test step sets up the 663xx power supply connected to 14565B. Call this
test step before making a call to ag74565B Data Logging Begin, ag14565B
CCDF Begin, or ag14565B Waveform Capture test steps to setup the power
supply and turn on the Device Under Testing. Note that you must call this
function every time you switch to a different 14565B Acquisition mode. See
the property ag74565B Acquisition Mode below.

Properties Description

ag14565B Acquisition Mode Set this to the 14565B acquisition mode you
plan using in the subsequent Begin/Capture
test step. For example, you have to set this
property to ag14565B CCDF Acquisition if
you want to set up the power supply before
calling ag14565B CCDF Begin test step.
Similarly, you set this property to ag145658
Data Logging Acquisition before making a
call to ag145658B Data Logging Begin. This is
necessary because the different acquisition
modes have parameters like Current Type
and Current Range passed in differently.
Enumerated Values:
ag14565B Current Waveform (0)
ag14565B Voltage Waveform (1)
ag14565B CCDF Acquisition (2)
ag14565B Data Logging Acquisition (3)

ag14565B Reset 14565B and Reset the power supply and the 14565B
Power Supply software state.

ag14565B |10 Timeout Instrument 10 Timeout

ag14565B Output 1 Enabled Set the output state of the channel.
Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

ag14565B Output 1 Setup Whether or not the output state of the
channel will be changed.
Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

ag14565B Output 2 Enabled Set the output state of the channel.
Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

Properties Description

ag14565B Output 2 Setup Whether or not the output state of the
channel will be changed.
Enumerated Values:
ag14565B No (0)
ag145658B Yes (1)

ag14565B Output Channel 1 Set the mode of the relay of the channel.
Relay Mode Note: The power supply has to the have the
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Relay option installed to set a value other
than ag74565B Output Relay Mode Not
Available.

Enumerated Values:

ag14565B Output Relay Mode DD (Q
ag14565B Output Relay Mode HD (1
ag14565B Output Relay Mode DH (2
ag14565B Output Relay Mode HH (3)
ag14565B Output Relay Mode Not Available
(4)

)
)
)

ag14565B Output Channel 2
Relay Mode

Set the mode of the relay of the channel.
Note: The power supply has to the have the
Relay option installed to set a value other
than ag74565B Output Relay Mode Not
Available.

Enumerated Values:

ag14565B Output Relay Mode DD (0)
ag14565B Output Relay Mode HD (1)
ag14565B Output Relay Mode DH (2)
ag14565B Output Relay Mode HH (3)
ag14565B Output Relay Mode Not Available
(4)

ag14565B Output Compensation
Mode

Set the compensation mode of the power
supply. For more information, see the power
supply manual.

Enumerated Values:

ag14565B Output Compensation Mode
LLOCAL (0)

ag14565B Output Compensation Mode
HLOCAL (1)

ag14565B Output Compensation Mode
LREMOTE (2)

ag14565B Output Compensation Mode
HREMOTE (3)

ag14565B Output Coupling

Set the output coupling on or off.

Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

ag14565B Prompt Output On and
Turn On DUT

Whether or not to show the prompts
displaying the power supply settings right
before Output ON and to turn on the Device
Under Testing.

Enumerated Values:

ag14565B No (0)

ag14565B Yes (1)

ag14565B Sense Current Range

Set the sense current range.
Enumerated Values:
ag14565B Sense Current Range High (0)

ag14565B Sense Current Range Medium (1)
ag14565B Sense Current Range Low (2)

ag14565B Sense Current Type

Set the sense current range.
Enumerated Values:
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ag14565B Sense Current Type ACDC (0)
ag14565B Sense Current Type DC (1)

ag14565B Sense Protection
Enabled

Enable/Disable the sense protection.

Enumerated Values:
ag14565B No (0)
ag145658B Yes (1)

ag14565B Sense Window

Set the sense window.

Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)

ag14565B Source Channel 1
Current Limit

Channel 1 Current Limit.

ag14565B Source Channel 1 OVP
Limit

Channel 1 OVP Limit.

ag14565B Source Channel 1
Resistance Value

Channel 1 Resistance Level. Set this property
to ag14565B Yes if this channel has
resistance capability.

ag14565B Source Channel 1
Resistance Capability

Whether or not this channel has resistance
capability.

Enumerated Values:

ag14565B No (0)

ag145658B Yes (1)

ag14565B Source Channel 1
Voltage Level

Channel 1 Voltage Level.

ag14565B Source Channel 2
Current Limit

Channel 2 Current Limit.

ag14565B Source Channel 2
Voltage Level

Channel 2 Voltage Level.

ag14565B Waveform Capture

This step sets up and starts a Current or Voltage Waveform in 14565B. You
may set an instantaneous or a triggered waveform.

ag14565B Waveform Mode

Voltage or Current Waveform capture mode
in 14565B.

Enumerated Values:

ag14565B Current Waveform (0)

ag14565B Voltage Waveform (1)

ag14565B Capture Length

The time of the captured waveform. This value
determines the rate and number of points.
The max rate is 64kHz and the max points are
4096.

Enumerated Values:

ag14565B Capture Length 600 us (0)
ag14565B Capture Length 1200 us (1)
ag14565B Capture Length 3000 us (2)
ag14565B Capture Length 6 ms (3)
ag14565B Capture Length 12 ms (4)
ag14565B Capture Length 30 ms (5)
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ag14565B Capture Length 60 ms (6)
ag14565B Capture Length 120 ms (7)
ag14565B Capture Length 300 ms (8)
ag14565B Capture Length 600 ms (9)
ag14565B Capture Length 1200 ms (1
ag14565B Capture Length 3000 ms (1
ag14565B Capture Length 6 s (12)
ag14565B Capture Length 12 s (13)
ag14565B Capture Length 24 s (14)

0)
1)

ag14565B Trigger Delay

Set the position of the pre-trigger based on
the total capture length. The delay is the
percentage of the capture length. For
example, if the ag14565B Capture Length was
set to 30 ms and ag14565B Trigger Delay was
set to 10, the pre-trigger would be set at 3ms
before t = 0 (30ms * 10%).

ag14565B Trigger Hysteresis

The hysteresis value of the level trigger.

ag14565B Trigger Level

The level of the trigger.

ag14565B Trigger Mode

The trigger mode.
Enumerated Values:
ag14565B Auto Trig (0)
ag14565B Positive Slope (1)
ag14565B Negative Slope (2)
ag14565B Either Slope (3)
ag14565B External (4)

ag14565B Waveform Get Measurements

Retrieve the measurements from 145658 after a Waveform Capture.

Properties Description

ag14565B Average Value

Average Measurement of the waveform.

ag14565B High Value

High Measurement of the waveform.

ag14565B Low Value

Low Measurement of the waveform.

ag14565B Maximum Value

Maximum Measurement of the waveform.

ag14565B Minimum Value

Minimum Measurement of the waveform.

Properties

ag14565B Results Label

Description

Text Label that will be placed next to each
result returned by this test step in the WTM
Results table. This is to allow for easier
parsing of the results table.

ag14565B Save Directory

The directory where the file will be saved. This
is relative to the 14565B Working Folder set
under Preferences in the Keysight 14565B
software. You can also specify an absolute
path.

ag14565B Save Filename

The filename without the file extension of the
waveform to be saved.

ag14565B Save Filename Include
Timestamp

Adds a %t to the filename string signifying to
14565B to insert the start date-time stamp in
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that place.

Enumerated Values:
ag14565B No (0)
ag145658B Yes (1)

ag14565B Save To A File

Whether or not to save the acquisition to a
file.

Enumerated Values:
ag14565B No (0)
ag14565B Yes (1)
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Test Step Examples

Example #1
Set the power supply to 3.6V, set the cell phone to some state, and measure
current for 45 seconds. Get the average current. Save the entire 5 minute
waveform for later analysis.
Current test plan stepa:
agl45658 Setup Power Supply
GPRS » g
ag145658 Data Logging Beqin
agl45658 Data Logging End
agl4565E Data Logging Get Measurements
Properties
The properties of the test steps are as follows. Note that the default test step
properties are not shown.
ag14565B Setup Power Supply Acquisition Mode: Data Logging
Reset: Yes
Output 1 Enabled: Yes
Output 1 Setup: Yes
Output 1 Voltage Lev.: 3.6 V
GPRS (or other cell phone state Turn on the phone and set it to some state.
command)
ag14565B Data Logging Begin Acquisition Seconds: 45 seconds
Integration Time: 5 ms
Sense Type: Current
ag14565B Data Logging End Wait for Acquisition to finish: Yes
Save to a file: Yes
ag14565B Data Logging Get Dlog Get Meas Type: Current
Measurements
Results
Test Title teasured Walue

[ Setting up BE3xx Pawer Supply Connected to 145658 far a Data Lagaging Acquisition. ]
Power Supply Settingz: Output 1 Enabled (3.6, Max Current Limit).
« GPRS s
[ Current Data Logaging Acquizition Started. Acquisiion Length: 00:00:45 Start Lozal Time: 1:45:02 PR, ]
[ %/faiting for Data Logging to fimizh: 00:00:45. W ait start Local Time: 1:49:02 Ph. ]
Finizhed ‘Waiting Lozal Time: 1:43:43 PM.
Saved Data Logging to directany: [Saved Data] file; [My Data &5,
[ Current Data Logging Acquizition Measurementz. Local Time: 1:45:43 P ]

BB A A

" Current D ata Logging Minimum -0.0002
urrent Data Logging &verage .

o7 [0 Data Logging A 0.0244

" Current D'ata Logging M aximum 03142
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Example #2

Set the power supply to 3.6V and set the cell phone to some state. Start a
loop that will iterate 10 times over some parameter in a cell phone. Measure
current for 35 seconds during each loop iteration and get the average

current.

Current test plan steps:

agl 45658 Setup Power Supply

G5M GPRS EGPRS e
Start Loop
G5M GPRS EGPRS e

agl 45658 CCDF Begin
agl45658 CCOF End
agl 45658 CCOF Get Meazurements

Properties

The properties of the test steps are as follows. Note that the default test step

properties are not shown.

ag14565B Setup Power Supply

Acquisition Mode: CCDF
Reset: Yes

Output 1 Enabled: Yes
Output 1 Setup: Yes
Output 1 Voltage Lev.: 3.6 V

GPRS (or other cell phone state
command)

Turn on the phone and set it to some state

Start Loop

Loop 10 times, possibly change a cell phone
state

GPRS (or other cell phone state
command)

Change some cell phone state

ag14565B CCDF Begin

Acquisition seconds: 35 seconds
Sense type: Current

ag14565B CCDF End

Wait for Acquisition to finish: Yes
Save to afile: No

ag14565B CCDF Get
Measurements

Display the current measurements

End Loop

Results
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Example #3

Test Title teazurad Walue Lowwer Limnit Upper Limnit
[ Setting up BE3wx Power Supply Connected to 14568 for a Data Logging Acquisition. ]
Power Supply Settings: Jutput 1 Enabled (3.6, Max Current Limit).
o GPRS L g o e
_% Repeat =0
\‘/ GPRS s a2 ot 225 S
[ Current CCOF Acquisition Started.  Acquizition Length; 00:00:35 Start Local Time: 2:03:32 PM. |
[Waiting far CCOF Acquisition ta finizh: 00:00:35. W ait start Local Time: 2:03:32 PR, ]
Finizhed "W aiting Local Time: 2:04:10 Ph.
[ CCDF Acquigition Measurementz, Local Time: 2:04:10 PM. |
« CLCDF Average 0.0577 Mone Mone
" CCOF Masimum 0342 Maone Maone
« CCDF &wverage Percentile 40,1 Percent Mone Mone
« CCDF Value of 10th Percentile 02467 Mone Mone
« CCOF Yalue of 15t Percentile 02849 Maone Maone
" CCOF Yalue of 0.1th Percentile 03059 Maone Maone
_%_ Repeat =1
o GPRS R A B gy
[ Current CCDF Acquisiion Started. Acquisition Length: 00:00:35 Start Local Time: 2:04:17 Ph. ]
[Waiting for CCOF Acquisition ta finish: 00:00:35. "W ait start Local Time: 2:04:11 PR, ]
Finizhed W aiting Local Time: 2:04:49 Pk,
[ CCDF Acquizsition Measurements. Local Time: 2:04:43 PK. |
« CCOF Average 01057 Mone Mone
« CCDF Masimum 03652 Mone Mone
" CCOF Average Percentile 50,0 Percent Mone Mone
« CCOF Yalue of 10th Percentile 02445 Maone Maone
« CCOF Yalue of 15t Percentile 02770 Mone Maone
« CCDF Value of 0.1th Percentile 02943 Mone Mone
i Repeat = 2
o GPRS i S s =
[ Current CCOF Acquisition Started.  Acquizition Length; 00:00:35 Start Local Time: 2:04:50 PM. |
[ W aiting for CCDF Acguizition to finigh; 00:00:35, wait gtart Local Time: 2:04:50 Pk, ]
Finizshed "W aiting Local Time: 2:05:23 Ph.
[ CCDF Acquizsition Measurements. Local Time: 2:05:28 PM. |
« CCDF &wverage Q0227 Mone Mone
o CCDF Maimum 01522 Mone MHane
" CCOF Average Percentils 19.0 Percent Maone Maone
" CCDF Yalue of 10th Percentile 0.0857 Mone Maone
« CCDF Value of 15t Percentile 01232 Mone Mone
" CCOF Yalue of 0.1th Percentile 01250 Maone Maone

Set the power supply to 3.6V and set the cell phone to some state. Change
the cell phone state and capture a 600ms current waveform when the

current level goes above exactly 200 mA.

Current test plan steps:

agl 45658 Setup Power Supply

G5M GPRS EGPRS e
agl45658E W aveform Capture

G5M GPRS EGPRS = e

agl 4565E YW aveform Get Meazurements

Properties

The properties of the test steps are as follows. Note that the default test step

properties are not shown.
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ag14565B Setup Power Supply Acquisition Mode: CCDF
Reset: Yes
Output 1 Enabled: Yes
Output 1 Setup: Yes
Output 1 Voltage Lev.: 3.6 V

GPRS (or other cell phone state Turn on the phone and set it to some state

command)
ag14565B Waveform Capture Waveform Mode: Current Waveform
Capture Length: 600 ms
Trigger Hysteresis: 0.01 A
Trigger Level: 0.2 A
Trigger Mode: Positive slope
GPRS (or other cell phone state Change some cell phone state
command)
ag14565B Waveform Get Display the current measurements
Measurements
Results
Test Title | M eazured Walus |
[ Setting up BE3we Power Supply Connected to 145658 for a Data Logging Acquizition. ]
Power Supply Settings: Output 1 Enabled (3.6, Mar Current Limit).
o GPRS e e
[ Starting Current WWavefarm Capture. Capture + 10 Transfer Timeaut: 13138 mz Start Local Time: 2.
Trigger: Paositive Slope. Trgger Delay [Percent of Capture Time): 0. Trgger Level: 0.2, Trgger Hyste. ..
o GPRS e AT
W aveform Capture Measurements:
o whaveform Minimum 00004
o “whaveform Low 01036
o Wavefoim Average anm
" Waveform High 1.0453
o Waveform M aximum 1.0453

Test Step Example Using the Keysight Wireless Test Manager

This section is intended for users who plan to write new test steps for use
with the Keysight 14565B.

To show an example of how the Keysight 145658 would be used in a test
steps, we will create a new test class module using the Keysight Add
Wireless Test wizard. Name the new test class module “Agilent14565BSteps”
and the new test step “DatalLoggingStart”. This will create the source file
Agilent14565BSteps.vb and the function named DataloggingStart. The
source code for Agilent14565BSteps.vb is as follows:
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'O Copyright 2006 Keysight Technologies, Inc.

Option Strict On
Option Explicit On

Friend Class Agilentl14565BSteps
' WIZARD GENERATED CLASS, DO NOT REMOVE THIS LINE

Private TestData As Agilent.WTM.Exec.IExecTestData

Private Message As Agilent.WTM.Exec.IExecTextMessage
Private FlowControl As Agilent.WTM.Exec.IExecFlowControl
Private Datalogging As Agilent.WTM.Exec.IExecDatalogging
Private ExecUtils As Agilent.WTM.Exec.IExecUtilities
Private DUTControl As Agilent.WTM.Exec.IExecDutControl
Private FixtureControl As Agilent.WTM.Exec.IExecFxtControl
Private LoopingControl As Agilent.WTM.Exec.IExecLooping
Private PathOffset As Agilent.WTM.Exec.IExecPathOffset

Private LocalApplication As Agilent.WTM.Exec.IExecLocalizeApp

Private agl4565B As Agilent.WTM.agl4565BMoM.agl4565BControl

Maintenance

Friend Sub Resource (ByRef VDataExec As Agilent.WTM.Exec.ExecControl, ByRef

VDataInstruments As SortedList)

' Original Date: 8/8/2006 11:37:52 AM
' Revision Date:

' Author: Keysight

' Description:

! This method must be called by the application program.

! For example: cdmaCallProcessing.Resource Exec, Instruments
! For example: cdmaCallProcessing.Resource Exec, Instruments

TestData = VDataExec.WTMTestData

Message = VDataExec.WTMTextMessage

FlowControl = VDatakExec.WTMFlowControl

Datalogging = VDataExec.WTMDatalogging

ExecUtils = VDataExec.WTMUtilities

DUTControl = VDataExec.WTMDUTControl

FixtureControl = VDataExec.WTMFixtureControl

LoopingControl = VDataExec.WTMLoopingControl

PathOffset = VDataExec.WTMPathOffset

LocalApplication = VDataExec.WTMLocalizeApplication

agl4565B = DirectCast (VDataInstruments.Item("agl4565B"),
Agilent.WTM.agl4565BMoM.agl4565BControl)

End Sub

Protected Overrides Sub Finalize ()
MyBase.Finalize ()

End Sub

Public Sub DatalLoggingStart ()
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' Original Date: 8/8/2006 11:37:52 AM
' Revision Date:
' Revision: 1.0

' Author: Keysight

' Test Description:
! This step begins data logging.

' WIZARD GENERATED COMMENTS BELOW, DO NOT MODIFY
' Test Name: Data Logging Start

' Test Class Name: Agilentl4565BSteps

' Test Group: Keysight 14565B

' Format Standard: All

Parameters Used:

! Name: Sense Type

! Units:

! DataType: OOM or Integer Enum
! Default Value: Current
! Range: Current (0), Current and Voltage (1),
! Name: Integration Time

! Units:

! DataType: Double

! Default Value: .005

! Range: .005 to 1

! Name: Seconds

! Units:

! DataType: Integer

! Default Value: 35

! Range:

! Name: Minutes

! Units:

! DataType: Integer

! Default Value: O

! Range:

! Name: Hours

! Units:

! DataType: Integer

! Default Value: O

! Range:

' Dimension parameters

Dim SenseType As Integer

Dim IntegrationTime As Double
Dim Seconds As Integer

Dim Minutes As Integer

Dim Hours As Integer

Try
' Find the parameter values from the data store
With TestData
SenseType .FindParmEnum ("Sense Type")
IntegrationTime cDbl (.FindParm("Integration
Seconds = cInt(.FindParm("Seconds"))
Minutes cInt (.FindParm("Minutes"))
Hours cInt (.FindParm("Hours"))
End With

Current and DVM

Time"))

(2)
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If Not FlowControl.RepeatingTest Then

End If

'This section would probably be done in another step
'The code is here to provide more function call examples
' Reset, Set Channel 1 = 3.6V, Max Curr, Output On
agl4565B.Utility.Reset ()

agl4d565B.Source.SetVoltageLevel (Agilent .WTM.agl4565BMoM.agl4565BChannelEnum.agl45
65BChannell, 3.06)

agl4565B.Source.SetCurrentlLimit (Agilent .WTM.agl4565BMoM.agl4565BChannelEnum.agl45
65BChannell, agl4565B.Utility.QueryCurrentLimitMax())

agl4d565B.Output.SetEnabled (Agilent .WIM.agl4565BMoM.agl4d565BChannelEnum.agl4565BCh
annell, True)

' Pause and turn on dut

agl4d565B.Measurement.Dlog.SetupDlogAcq (CType (SenseType,
Agilent .WTM.agl4565BMoM.agl4565BDlogSenseTypeEnum), Hours, Minutes, Seconds,
IntegrationTime)
agl4565B.Measurement.StartMeasurement ()
TestData.PrintMessage ("Data Logging Started")
' Initiate the measurement
TODO: Add code to initiate the measurement here
'Fetch and Compare measurement results to the given specification

' TODO: Make Measurements here using the following objects:

! TestData

Message

! FlowControl

Datalogging

! Utilities

! DUTControl

FixtureControl

and the appropriate COM objects for Methods of Measurement or
PnP drivers

Catch ex As Exception
TestData.LogErrorMessage (SAMUtils.ParseErrLN (ex))
FlowControl.AbortTestPlan = True

End Try

End Sub
End Class

Keysight 14565B WTM Programming Guide 33



6 Maintenance

34

Analysis

The main thing to note here is how to convert test parameters picked from
the WTM GUI to enumerated parameters used in the 14565B function calls.
For example, one of the test parameters is Sense Type. In the Keysight Add
Wireless Test wizard, this parameter was setup to be OOM with driver enum
(which stands for One of Many, with a numerical meaning behind every
choice). The choices look like this:

! Name: Sense Type

! Units:

! DataType: OOM or Integer Enum

! Default Value: Current

! Range: Current (0), Current and Voltage (1),
Current and DVM (2)

In the beginning of the DataLoggingStart function you can see the Sense
Type parameter being assigned to a local integer variable using the following
code:

SenseType = .FindParmEnum("Sense Type")

A few lines down is the function call to set up data logging. The code is as
follows:

agl4d565B.Measurement.Dlog.SetupDlogAcqg (CType (SenseType,
Agilent.WTM.agl4565BMoM.agl4565BDlogSenseTypeEnum), Hours,
Minutes, Seconds, IntegrationTime)

The first parameter of SetupDlogAcq() is an enum type named

Agilent WTM.ag14565BMoM.ag14565BDlogSenseTypeEnum. In order to
pass SenseType as the first argument of the function call, you have to cast it
to the enum type. This is done using the CType call:

CType (SenseType,
Agilent.WTM.agl4565BMoM.agl4565BD1logSenseTypeEnum)

For this to work properly, Sense Type has to be an integer-storing type (int,
long, short) and have its values correspond to the enum type values. This
means that when adding a OOM parameter to a Test Step, you should refer
to the definition of the enum the parameter will represent. Look in the
Automation Interface Help for the list of enumerations.

So in this case, when adding Sense Type OOM parameter, you look at
ag14565BdlogSenseTypeEnum:

typedef enum { agl4565BDlogCurr = O,
agl4565BDlogCurrVolt, agl4d565BDlogCurrDVM }
agl4565BDlogSenseTypeEnum;

and have the Sense Type OOM parameter represent the same values as the
enum (Current = 0, Current & Volt = 1, Current & DVM = 2).
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