Euvis AWG API Manual

Welcome

Please use the menu on the left to navigate this manual. If you are unsure about terms in this manual, please
refer to the AWG GUI Manual. If you come across any difficulties please feel free to contact us. Our contact
information can be found in the AWG GUI Manual.

To get a good start on writing your program using our API, please read the Getting Started section to get a
general overview of the process. You may then glance over the methods and properties to see which ones
would be useful for you. The Helpful Tips section will give you some advice on writing your code. Finally, we
have offered several code examples to guide you in writing your own programs. If you are stuck on writing your
program, do not hestitate to contact us.
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Getting Started -

This section will give you a general overview of the program writing process. The APl Reference page will show
you the necessary steps needed to include the API in your program. The Intermediate Class page gives
examples that will help you in writing your own intermediate classes. The Basic Structure page will show you
the general order of commands that every waveform should adhere to. Please use the menu on the left to
navigate to the desired page.
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APl Reference -

The API file, Euvis_Module_V1pO0.dll is implemented with the CLR (Common Language Runtime) support.
Languages targeting the runtime, such as C++/CLI, C#, Visual Basic, Jscript, J# and IL (Intermediate
Language) assembler, can be used to reference the AWG API. In this manual, we use C++/CLI (with CLR-
support) to demonstrate examples. Other languages can be applied in similar ways.

There is no need for header files or declarations of the APl in CLR-supported code. The API can be referenced
by adding the Euvis_Module_V1p0.dll to References (see below). All the available members, properties, and
methods can be identified by using the object browser. In order to use the AWG API, the users' applications
need to use the CLR-support option in compiling the codes which use the AWG API. It's not required to
recompile all the code, but only the code using the API needs to be compiled with the CLR-support option. To
compile the existing code with CLR-support, simply open the Property of the concerning source codes and
select Common Language Runtime Support under C/C++:General:Compile with Common Language
Runtime Support. If you are just beginning a new project, simply create the project with CLR support. The
following is an example to create a new CLR Console C++ project in Visual Studio.

» Go to File --> New Project.

2% Microsoft Visual Studio

ﬁ' Edit  %iew Tools ‘Window  Community  Help
| ] NewPraject...  ChrbhShift+N
H gl Mew Web Site..,
] MewFie... Chrl+
&1 OpenProject...  Chrbshift+0
! = Open Web Site. ..
[ OpenFile... Chrl+0
Al
Gl save sl Chrl+Shift+5
i
E
Recent Files 3
Recent Projects [
Exit

» The New Project window will open. Expand Visual C++ then click on CLR. Select CLR Console
Application under Templates. Make sure the Location is correct and give the project a name. Once you are
done, click on OK.
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Hew Project

Propect bypes: Templates: “3
- Wisual Basic Yisual Studio installed ternplates
B Wiswal Ca
B Visual 1 52 85PMET Web Service (A Class Library
= Weual C++ [T]CLR Empty Praject
ATL 1501 Server Propect EWndnm Forms Apphcation
CLR ] windows Forms Control Library Fwindows Service
Genetral
MFC My Templates
Smart Device
Winaz il 5esrch Online Templates, .
[ Other Project Types

| A project For areating a console applcation |

Name: . SamplaCppProject
Location: . C:\Diocumenks and Settings|Eurisiffly DooumentsiSample |
Solution Mame: | SampleCppProject | [«] Create directory for solution

» The code source should open with a sample "Hello World" program.

22 SampleC ppPraject - Microsoft Visual Studio

Fis Edit “ew Promct Budd Debug Toods Window Communty  Help

[ BEFER RN R ¥ [# covert-side x i

s GEIE 4 .

% SampleCppProject.cpp

2 || {akobal Scope) - ol L L L)

% 13 5F SampleCppProject.cpp ¢ main project file A‘ :EBMLWPWIBH
s =~ 5 Header Fies

Hinclude “=cdafx.b”™ h| rescumos h
| stdafxh

q
= LI Resource Fies

using namespace Syscems;
W spo.ico
. . e e e
72 int wain[array<Sy=scemt Bcring tr Carga) & (B Source Fles
£ o] Agsembh I o.opp
Console::Weiceline {L"Bella World"|: o]
10 return 0Of o] stdafx.cpp
11| ¥ ] R kst

SoiSobtion Explorer | 58 Server Explorer

Now we need to add Euvis_Module_V1p0.dll to the references of your solution in Visual Studio.

» Right click your solutions file in the Solution Explorer. Your solution will probably be called something different
than the one shown.
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Solution Explorer - Sam... - [ X
ﬁ'ﬂﬁample[ppl’rﬂit‘ct
- L Fester P

----- [1] resource.h
..... (] skdafs.h

= [LF Resource Files

..... lm app.ico

..... j app.rc

= [ Source Files

----- f;ﬂ AssemblyInfo.cpp

----- f;ﬂ SampleppProject. cpp
----- €+ shdafx.cpp

..... ] ReadMe.txt

< >

@Sulutinn Ex... :"E‘Server Exp...

» Click on Properties near the bottom of the pop out menu.
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Solution Explarer - Sam.., - I X

2 &

= [#%] Build

Rebuild

= Clean

Project Only 9

Cuskam Build Rules. ..
Tool Build Crder...

Add ]
References. ..

Add Web Reference...

Sek as StartUp Project

Debug 2
£ cu
4
- Rename
(=2

Properties

» A new Property window will appear. Click on the "+" next to Common Properties at the top on the left
column.
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SampleCppProject Property Pages

l':-:m'rr:n Proparties ' Refarences:
Fef e o | TT— = Asserbly Reference Properties L
# Configuration Froperties D5yetemn
D System. Daka E Build Propertics
Disystem.ml Copy Loced False
Copy Local Dependences True
Copy Local Satelite Assemble: True
Lisg Dapandancies In Build True
1 T el Truse &5
Assembly Reference Properties
[ Add Mew Reference. ., | | Remmre Peference ]

Additional reference search paths:

T

T
+

ot ][ conemt |

» Click on References. Now click on the Add New Reference button.

SampleCppProject Property Pages

By o properies | References:
Refarences T o Assembly Ref =
& Configuration Froperties i5ystem
I System. Daka 5 Buiild Properties
D 5ystam.xml Copy Local False

Copy Local Dependences True
Copy Local Satelite Assemble: True
Lisg Dapandancies In Build True
| ke Tr Favld True

Assembly Reference Properties

'q Add Mew Reference. ., ‘Jf Remmre Peference

Additional reference search paths:

T

| £

» Click on the Browse tab and then browse to the main AWG directory. By default the directory is C:\Program
Files\Euvis\AWG. Once you get to the directory, double click on Euvis_Module_V1p0.dll then click OK.
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AP| Property Pages ? X
SRl A dd Reference
Referances ad
# Corfiguration Proper | wer | com | Prajects | Browse | Racent
Lmkh::f_:IJSM v:g : A
e
[Hcommi exe
e Bl :
Filaame:— Euvis_Module_V1p0.di v |
Filez of ppe: Comparent Fies [*dIL" b ol ocu:® ses| W |
ok |[ concel | 1t
[ o || cocel |

» Euvis_Module_V1p0 should now be listed under References along with its path.

APl Property Papes LT Header Fles
5] resource.h
18] stdafi.b
LT Posspcircn Files
= Common Properties References: o
Referances B Assembly Belerence Properties ~ 34 spoire
+ L{onfigration Broperbes |..I,..1..'|..L..'L.IPrng-u| FabshELris M Eureis Mok UiEi
= Build Prapertics | o L 8
p—p— 1 & Assemblylnfo.c
- Sysheim. Data oey Lid & stdafx.cpp
- System. kml Copry Loca Dependences True A =
Cory Local Sabelite Assemble: True
s Dependencis In Bulkd True
e fr el True -
Assembly Relerence Properties
[hddl‘kmﬁefm.. ] | Feemonee Reference ]
_Ad:l:md referencs ssarch pathes:
R
fioltion Explorer |9 Ser
+ Jesties
+ Project Fropertes
31 3
e ] -
1] &F]

The Euvis_Module_V1pO file provides you with all of the functions and properties for you to control your
waveforms. You can use Visual Studio's Object Browser to view all of the functions and properties that are
available to you.



Euvis AWG API Manual

SampleCppProject.cpp " Object Browser | Start Page

Browse: My Solution LA

<5earchz

SR F s _Module_Y1po

+-“f% Common_APT
+-“fF Commaon_SPT_aWa
+-“f% Common_APT_DSM
|- MOL_Common_Parser

+- 4} MOL: s

= {} MOL::DSM

“e DEM_CLR

“% DSM_Group_API

“# DEM_Patser

“¢ DSMY

=4 SampleCppProject

A Swskem

< Systermn,Data

A2 Swskern, sML

7 -

]+ ] ]

In order to use the functions and properties in the API, you must use the "using" directive to include the AWG
and MOL namespaces.

usi ng nanmespace MOL;
usi ng namespace MOL:: AWG
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Basic Structure -

For each waveform that is created by the AWG, the controlling program should adhere to the following
structure:

Intialization of board(s)
Configure control settings
Waveform parameter definitions
Download data

Start AWG memory

Stop memory when complete

ok wdE

Intialization of board(s)

The initialization of the AWG board only needs to be done once in a program assuming that the AWG is not
disconnected. Initialization must be done first before all other steps. Initialization is a multiple step process.
First you should find out how many AWG boards are connected by reading the nunber property in the
AWG_Group_API class. Then call the get _sn member function in the AWG_Group_API class to get the board
Series Number. The next step is the most important step in the entire AWG program writing process: after you
have instantiated a AWG_API object, you must initialize it by calling the i ni_with the board Series Number as
argument. Simply having an AWG_API object without calling the i ni method will likely cause your program to
fail.

Always call the i ni function immediately after instantiating a AWG_API object!

Configure control settings

Control settings should be redefined everytime a new waveform is implemented. The reason for this is that if
you do not change the control settings, the AWG will carry over settings from the previous waveform. Even if
two waveforms have the same settings, you should redefine the settings just in case.

First set the mode (either Free Run, Master or Slave) and the related multi-board settings:

Mode Settings Implementation
Slave Enable/Disable: sl ave_node

Loop Count: | cop_count
Auto-Arm Enable/Disable aut o_ar ned
SYNCO Enable/Disable synco_enabl e
Internal SYNCI Enable/Disable synci _enabl e

Then set the general control settings that apply to all modes:

Control Settings Implementation
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Oversampling Factor: over_sanpling rate
Marker 1 Enable/Disable: mar ker 1_enabl ed
Marker 1 Polarity marker1l polarity
Marker 2 Enable/Disable: mar ker 2_enabl ed
Marker 2 Polarity marker2 polarity
Marker 3 Enable/Disable: mar ker 3_enabl ed
Marker 3 Polarity marker3 polarity
Data Length Enable/Disable: data | ength enable

Waveform parameter definitions

There are three ways you can set up your waveforms:

Built-In Waveform Parameters Implementation
Waveform code: code
Delay del ay

The second way to define a waveform is to use the user define_bul k function.

The final way to define a waveform is to use the user define_fil e function.

There are two mandatory parameters that you must set for ALL waveforms.

Mandatory Parameters Implementation
Data Length data_l ength
Memory Depth menory_dept h

Finally, there are optional parameters that may be useful for your waveform.

Optional Parameters Implementation
Marker 1 Start mar ker1 start
Marker 1 Width mar ker1_wi dt h
Marker 2 Start mar ker2_start
Marker 2 Width mar ker 2_wi dt h
Marker 3 Start mar ker 3_start
Marker 3 Width mar ker 3_wi dt h
Phase Reset Time 1 RESET T1

Phase Reset Time 2 RESET T2

Phase Reset Time 3 RESET T3
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Download data

The next step is to download all of the information stored in the computer memory to the memory on the AWG.
To do this for the built-in waveform you should use the downl oad method.

For the User-Defined functions, whenever the functions are called the data is automatically downloaded to the
AWG memory.

Start memory

When in Free Run mode, start the memory by using the r est art method.

For Master mode, use the ar mmethod to arm the board. When armed, the Master board will wait for the trigger
signal then start the memory.

For Slave mode, use the sl ave _node property to arm the board. When armed, the Master board will wait for
the trigger signal then start the memory.

Stop memory

With the absence of a stop command, the AWG will continue to run until the power is shut off. If you want to
stop the AWG memory use the st op method.
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Methods -

All methods with the exception of get_sn are part of the Common_API class or the AWG_API class. You must
instantize an object of the Common_API class in order to use any of the methods in that class, you must
instantize an object of the AWG_API class in order to use any of the methods in that class and you must
instantize an object of the AWG_Group_API class to use the get_sn method. You must use the "." operator to
access any of the methods. In the examples, we have used an example com object of the Common_API class,
an example awg object of the AWG_API class and an example ug object of the AWG_Group_API class.
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Methods Quick Reference -

Property Data Type

arm Void arm( )

download Void download( )

flush Void flush()

get_sn Uint16 get_sn( UInt16 indexNumber )
ini Void ini( UInt32 seriesNumber )

memory_clock_toggle

Void memory_clock_toggle( )

memory_data

UInt64 memory_data( UInt32 memoryAddress )

restart

Void restart( )

stop

Void stop( )

USB_Reconnect

Void USB_Reconnect( )

user_define_bulk

Void user_define_bulk( UInt32* freqArray, UInt32 arraySize )

Void user_define_bulk( Uint32* fregArray, UInt32* controlArray, UInt32 arraySize )

user_define_file

Void user_define_file( String fileName, Double inputClock )
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AWG_Group_ API -

get_sn

get _sn
Description

Retrieves the Series Number from the physical device.
Syntax

C++
U nt16 get_sn(U nt16 devicel ndexNum

Arguments
devi cel ndexNum index number of the AWG device
Return Value

seri esNunber Series Number of AWG device

Example

i nt seriesNunber;
seri esNunber = ug.get_sn(0);

Notes

This method is part of the AWG_Group_API class. The Series Number is a unique number that
identifies each AWG board. You should always use this method to get the Series Number in order to

initialize the AWG board.

If this method returns with "0" it means that there was no AWG board found. If you try to initialize an
AWG_API object (using the i ni method) with argument "0", your program will fail. You should have a
conditional test to test whether the get _sn function returns with "0" and if it does, to stop further

execution and to display an error message.
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Common_API -

arm
download

flush

ini
memory_clock_toggle
restart

stop

USB_Reconnect
user_define_bulk
user_define_file

arm

Description
Arms AWG board in Master mode.
Syntax

C++
void arn()

Arguments

None

Return Value

None

Example
awg. arm() ;
Notes

This function only arms the board in Master mode. It will not arm the board in Slave mode. To arm
the board in Slave mode, use the sl ave node property.

return to top

download
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Description
Downloads the built-in waveform parameters to the AWG board.
Syntax

C++
voi d downl oad()

Arguments

None

Return Value

None

Example

awg. downl oad() ;

Notes

This function is only needed to download the built-in waveform. If you use the user _defi ne_bul k or
the user _define fil e functions then you should NOT use this function.

return to top

flush

Description
Resets memory to starting memory address.
Syntax

C++
void flush()

Arguments

None

Return Value

None
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Example
awg. fl ush();
Notes

It is a good idea to reset the memory after you stop it. This member method along with the memory
stop method, st op, should usually be used together.

return to top

ini
Description

Initializes the AWG board.
Syntax

C++
void ini (U nt32 series_numnber)

Arguments

seri es_nunber Series Number of the AWG board

Return Value
None

Example

int seriesNunmber = ug.get_sn(0);
awg. i ni (seri esNunber);

Notes
Please use the get _sn method to get the Series Number.

When you call the i ni function, some of the member properties will be initialized to their default
values. To see these default values, please see the Properties section main page.

return to top

memory_clock toggle
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Description
Toggles memory clock high or low.
Syntax

C++
void menory_cl ock_toggl e()

Arguments

None

Return Value

None

Example
awg. menory_cl ock_t oggl e();
Notes

When memory clock is high, this function will set it low; if memory clock is low, this function will set it
high.

return to top

restart

Description
Starts memory.
Syntax

C++
void restart ()

Arguments

None

Return Value

None
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Example

awg.restart();

Notes
When in Master or Slave mode, do not use this method to start the memory. Instead use the arm
method to arm the Master mode AWG or the sl ave node property to arm the Slave mode AWG.

After arming, the boards will wait for the trigger signal before starting the memory.

return to top

stop

Description
Stops the AWG memory.
Syntax

C++
void stop()

Arguments

None

Return Value

None

Example
awg. stop();
Notes

It is a good idea to reset the memory after you stop it. This member method along with the memory
reset method, f I ush, should usually be used together.

return to top

USB_Reconnect

Description
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Reconnects to USB after a disconnect between the computer and the AWG
Syntax

C++
voi d USB_Reconnect ()

Arguments
None

Return Value

None
Example
awg. USB_Reconnect ();

Notes

You can use this method to reconnect to the AWG board if you accidently disconnect the USB cable or
if AWG was accidently turned off.

return to top

user_define_bulk

Description

Chirping with bulk memory.
Syntax

C++

voi d user_define_bul k(U nt32* bul kMenory, Ul nt32 nunOf Poi nts)

voi d user_define_bul k(U nt32* bul kMenory, Ul nt32* control Menory, Ul nt32
nunmCf Poi nt s)

Arguments
bul kMenory Bulk memory that will be used for the waveform
control Menory Control bit words for each value
nunt Poi nt s Number of values in the waveform

Return Value
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None

Example

int i;

unsi gned *u = new unsi gned[ 16] ;

unsi gned *c = new unsi gned[ 16] ;
const unsigned FC_START = 0x800000;
const unsigned FC_STEP = 0x1000000;

for( i=1, u[0] =FC_START; i<16; i++ )
{
if ( (i-1) <4)
{
c[i-1] = 3;
u[i-1] = 0;
conti nue;
}

u[i]=u[i-1] +FC_STEP;
}

awg. user _define_bul k( u, c, 16 );

del ete u;
del ete c;

Control Bit Words

The control bit words are basically three control bits that represent the markers. Bits 0,1,2 (LSB)
control whether the markers are high or low. For each marker bit, "0" turns marker low while "1"
turns marker high.

Notes

This method will essentially output the data words that are stored in an array. Note that there are
two versions of this method. The first method with three arguments will output with the data words
in the bulk memory array. The overloaded method with three arguments does the same but you also
have the option of setting the markers on a point-by-point basis. This gives you more control than
setting the marker properties (marker1 start, markerl width, marker2_start, marker2 wi dth,
mar ker 3_start, and mar ker 3_wi dt h) that only allow you to have a range of points.

For example if you used the user _def i ne_bul k method with three arguments and you wanted a
waveform with 10,000 points then you can only set each marker high for one data range, say points
2000 through 3000 for marker 1. But if you use the overloaded method with three arguments, then
you have the option of setting each marker high more than once, such as for points 2000 through
3000 and then points 7446 through 8564 for marker 1. The same goes for each marker.

If you decide to use user _defi ne_bul k with the overloaded three arguments, the default setting if
you do not specify a control bit word in the control array is with each marker low.

If you are using the user _defi ne_bul k method with three arguments then you must set the
marker1 start, markerl width, marker2_start, marker2_wi dth, marker3_start, and
mar ker 3_wi dt h properties.

If you are using the overloaded user _defi ne_bul k method with three arguments, the
marker1 start, marker1l wi dth, marker2_start, marker2_wi dth, marker3_start, and
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mar ker 3_wi dt h properties will be ignored and you must specify markers using the control array.

When you call the user _def i ne_bul k method, the program will automatically download the data to
the AWG. There is no need use the downl oad method.

return to top

user_define_file
Description

Loads custom user waveform files
Syntax

C++
U nt32 user_define_file(String fil ename, Double clock)

Arguments
filenane file name of custom user file
cl ock frequency of the input clock

Return Value

nunOf Poi nt's number of frequencies in user waveform file

Example

unsi gned nuntf Poi nts;
Doubl e cl ock = 2e9;
nunmcf Poi nts = awg. user_define_file("user_defined_ file.uda", clock);

Notes

The user _define_fi | e will use the contents of an external .uda file, provided that the file is
formatted the correct way. The file gives you complete control of the waveform data. The waveforms
are not limited to linear waveforms that are available in the built-in waveforms.

If you are using user _define_fi | e and specify either #Type "1" or "2" then you must set the
mar ker2 start and marker2 wi dt h properties in order to get the correct markers. If you are using
user _define_fil e and specify either #Type "5" or "6", the marker 2_st art and mar ker 2_wi dt h

properties will be ignored and you must specify markers with the control bit words within the .uda
file.

If you are using user _define_fil e and specify either #Type "1" or "2" then you must set the
RESET T1, RESET T2, and RESET T3 properties in order to get the correct phase reset by memory
options. If you are using user _defi ne_fil e and specify either #Type "5" or "6", the RESET_T1,
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RESET_T2, and RESET_T3 properties will be ignored and you must specify phase reset with the control
bit words within the .uda file.

When you call the user _def i ne_bul k method, the program will automatically download the data to
the AWG. There is no need use the downl oad method.

For more information regarding the .uda file and how to format it, please see the AWG
Manual.

return to top
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AWG_API -

ini

memory_data

iNni
Description

Initializes the AWG module.
Syntax

C++
void ini (U nt32 series_nunber)

Arguments

seri es_number Series Number of the AWG module

Return Value

None

Example

int seriesNunber = ug.get_sn(0);
awg. i ni (seri esNunber);

Notes
Please use the get sn method to get the Series Number.

When you call the i ni function, some of the member properties will be initialized to their default
values. To see these default values, please see the Properties section main page.

return to top

memory_data

Description
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Retrieves the waveform data word from memory
Syntax

C++
Ul nt 64 nenory_data( U nt 32 nmemAddr ess)

Arguments

memAddr ess memory address

Return Value

dat aWwor d data word

Example

unsi gned dat aWr d;
unsi gned nemAddress = 0x0000A;
dat awrd = awg. nenory_dat a( mremAddr ess) ;

Notes

This method is a helpful debugging tool should you ever need it.

return to top
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Properties -

All properties are part of the Common_API class or the AWG_API class except nunber which is part of the
AWG_Group_API class. You must create an object of the Common_API class in order to use any of the
properties in that class, you must create an object of the AWG_API class in order to use any of the properties in
that class and you must create an object of the AWG_Group_API class in order to use any of the properties in
that class. In the examples, we have used an example com object of the Common_API class, an example awg
object of the AWG_API class and an example ug object of the AWG_Group_API class.

Default Property Values

The following is a list of default values that are set when you initialize the AWG with the i ni method. If you do
not change these values in your own program, they will remain at these default values so be sure to redefine
these properties if you want to change waveform parameters.

|Waveform |
|mar kerl_start ||0XO |
|mar ker1_width ||0X8 |
|mar ker2_start ||0XO |
|mar ker2_wi dth ||0X8 |
|mar ker3_start ||0XO |
|mar ker3_wi dth ||0X8 |
|code ||0 |
|dat a_l ength ||0X10 |
|dat a_l engt h_enabl e ||fa|se |
|dat a_l ength_of f set ||0x192 |
|de| ay ||0 |
|m9rmr y_depth ||0x100000 |
|Inverse Sinc Filter |
|i sinc_freqg_scaling_factor ||1_335 |
|i sinc_on ||true |
|i sinc_scaling_factor ”0_6 |

wv_full _scale

0x1000 for AWG252
0x1000 for AWG452
0x800 for AWG801

|Wv_scal i ng_factor

l0.975

|
|Mode |
|I oop_count ||0 |
|Hardware Settings |
|over_sarrp| ing_rate ||1 |
|m9nDry_dI I ”true |

I
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|s| ave_node

|rrar ker 1 _enabl e ”true |
|rrar ker2_enabl e ”true |
|mar ker2_polarity ||1 |
|rrar ker 3_enabl e ”true |
|mar ker3_polarity ||1 |
|aut o_armed ||true |
|synci _enabl e ”true |
|synco_enab| e ||true |

|
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Properties Quick Reference -

Property Data Type Permissions
ate Boolean read / write
auto_armed Boolean read / write
Clock Double read / write
code Int32 read / write
data_length UInt64 read / write
data_length_enable Boolean read / write
data_length_offset UInt64 read / write
delay UInt64 read / write
device_aux UInt32 read-only
device_cat UInt32 read-only
device_name String read-only
device_sn UiInt32 read-only
device_subcat UiInt32 read-only
Dump_Directory String read / write
File_Directory String read / write
firmware_aux UiInt32 read-only
firmware_cat UlInt32 read-only
firmware_name String read-only
firmware_subversion UlInt32 read-only
firmware_version UlInt32 read-only
isinc_freq_scaling_factor Double read / write
isinc_on Boolean read / write
isinc_scaling_factor Double read / write
loop_count UlInt32 read / write
markerl_enabled Boolean read / write
markerl_polarity Boolean read / write
markerl_start UlInt32 read / write
markerl_width UlInt32 read / write
marker2_enabled Boolean read / write
marker2_polarity Boolean read / write
marker2_start UlInt32 read / write
marker2_width UlInt32 read / write
marker3_enabled Boolean read / write
marker3_polarity Boolean read / write
marker3_start UlInt32 read / write
marker3_width UlInt32 read / write
memory_clock Int16 write-only
memory_clock_advance UlInt32 write-only
memory_depth Uint64 read / write
memory_dll Boolean read / write
module_id UlInt32 read / write
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module_name SByte read / write
number Uintl6 read / write
over_sampling_rate Int16 read / write
slave_mode Boolean read / write
status UlInt32 read-only

sync_T1 UlInt32 read / write
sync_T2 UlInt32 read / write
synci_enable Boolean read / write
synco_enable Boolean read / write
trigger Boolean write-only

wv_full_scale Int16 read / write
wv_scaling_factor Double read / write
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AWG_Group_API -

number

number

Description

Specifies how many boards are connected.
Syntax

U nt 16 nunber
Read

Gets how many boards are connected.

Example

i nt nuntf Boar ds;
nunCf Boar ds = ug. nunber;

Write
Read-Only

Notes

This is part of the AWG_Group_API class.
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Common_API -

ate

auto_armed

Clock

code

data length

data length_enable
data_length_offset
delay

device_aux
device cat
device_name
device_sn
device_subcat
Dump_Directory
File_Directory
firmware_aux
firmware_cat
firmware_name
firmware_subversion
firmware_version
loop_count
markerl enabled
markerl_polarity
markerl_start
markerl width
marker2_enabled
marker2_polarity
marker2_start
marker2_width
marker3_enabled
marker3_polarity
marker3_start
marker3_width
memory_clock
memory_clock _advance
memory_depth
memory_dll
module_id
module_name
over_sampling_rate
slave_mode
status

sync_T1

sync_T2
synci_enable
synco_enable
trigger
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ate
Description
Specifies ATE setting.
Syntax
Bool ean ate
Read
Gets current status of ATE.
Example
bool ateStat us;
ateStatus = awg. at e;
Write
Sets new ATE status;
Example
awg. ate = fal se;
Notes

Please refer to the AWG manual for a more detailed description of ATE.

return to top

auto_armed
Description
Specifies Auto-Arm status.

Syntax

Bool ean aut o_ar ned

Read
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Gets status of Auto-Arm.

Example

bool aut oAr nfSt at us;
aut oAr nSt at us = awg. aut o_ar ned;

Write
Sets Auto-Arm status.
Example
awg. aut o_arned = fal se;
Notes

Usually you should only use Auto-Arm if you are in Master mode. For a more detailed explanation of
Auto-Arm please see the AWG manual.

return to top

Clock

Description

Specifies the input clock into the AWG
Syntax

Doubl e C ock
Read

Gets the current input clock frequency

Example

doubl e i nput d ock;
i nput  ock = awg. d ock;

Write
Sets new input clock frequency

Example

awg. Cl ock = 2000;
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Notes
Units of Clock is in ???.

return to top

code

Description

Specifies waveform code.
Syntax

I nt 32 code
Read

Gets the current waveform code.

Example

i nt wf Code;
wf Code = awg. code;

Write
Sets new waveform code.
Example
awg. code = 1;

Configurations

| Code || Description |
0 Frequency ramps up from start frequency to stop frequency then goes back to start frequency.
Frequency vs. Time graph resembles sawteeth.
1 Frequency ramps up from start frequency to stop frequency then ramps down. Frequency vs.
Time graph resembles triangles.
5 Frequency ramps down from a higher frequency to a lower frequency then goes back to the
original higher frequency. In other words, the reverse of wave code "0".

Notes

?7?7?
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data length

Description

Specifies the Data Length which is the amount of memory addresses to make available for chirping.
The larger the Data Length, the more frequencies that can be output.

Syntax

U nt 64 data_l ength

Read

Gets the current Data Length.

Example

unsi gned wf DL;
wf DL = awg. data_I engt h;

Write

Sets the new Data Length.

Example

awg. data_l engt h = 0x40;

Notes

The Data Length should always be either shorter or equal to the Memory Depth. If you want the AWG
to go back to the starting value before reaching the Memory Depth, you should turn on the Data
Length using the dat a | engt h_enabl e property. You would use the Data Length if the number of
data values in your waveform is not one of the Memory Depth settings. Please note that even if the
Data Length is disabled, you should still specify the correct Data Length. For example, if the number
of data values in your desired waveform is 65,536 (which is one of the Memory Depth options) then
you would set the Memory Depth to 65536 and disable the Data Length but you still would need to
set Data Length to the hexadecimal equivalent of 65536 (4000).

The Data Length is useful for users who want a duty cycle waveform. To do this, set the Data Length
but set the dat a_| engt h_enabl e to "false". The AWG will output the waveform data up to the Data
Length and then will output the starting amplitude until it reaches the Memory Depth. To see the
different patterns of waveforms available, please see the AWG Manual.

Users who want a duty cycle waveform but who have a total number of data values not equal to one
of the Memory Depth settings can use the user define bul k or the user define file functions.
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Data Length will not work for waveforms that have data shorter than 1000 values even if Data Length
is enabled.

return to top

data_length_enable

Description

Specifies whether Data Length is enabled or disabled.
Syntax

Bool ean data_l engt h_enabl e
Read

Sees if Data Length is enabled or disabled.

Example

bool datalLengt hEnabl e;
dat aLengt hEnabl e = awg. data_| engt h_enabl e;

Write
Enables or disables Data Length.

Example

awg. dat a_l engt h_enabl e = true;
Notes

Data Length will not be available to you for waveforms that have data shorter than 1000 values even
if Data Length is enabled.

return to top

data_length_offset
Description
Specifies the Data Length Offset. At 2.5 Ghz, it is best to set this to 0x192.

Syntax
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U nt 64 data_| engt h_of fset

Read
Gets current Data Length Offset.

Example

unsi gned dat aLengt hOf f set ;
dat aLengt hOf f set = awg. data_| engt h_of f set;

Write
Sets new Data Length Offset.
Example
awg. data_l engt h_of fset = 0x192;

return to top

delay

Description

Specifies the delay which is the number of memory addresses to keep at the start value before the
waveform starts.

Syntax

U nt 64 del ay
Read

Gets current delay.

Example

unsi gned wf Del ay;
wf Del ay = awg. del ay;

Write
Sets new delay.

Example

awg. del ay = OxFF;
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Notes

Please note that the delay length is included in the Data Length and Memory Depth. This means that
if you had 100 data values in the waveform and you had Memory Depth (or Data Length) set to 100

points and delay set to 10 points, then the AWG will output the start value for the first 10 points and
then will only proceed through the first 90 values (including the start value) that you specified before
then starting over again.

return to top

device_aux

Description

Specifies the Auxiliary code of the device.
Syntax

Ul nt 32 devi ce_aux
Read

Gets the Auxiliary code of the device.

Example

i nt devi ceAuxCode;
devi ceAuxCode = awg. devi ce_aux;

Write
Read-Only.

return to top

device cat
Description
Specifies the Category number of the device.

Syntax

Ul nt 32 devi ce_cat

Read
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Gets the Category number of the device.

Example

int devi ceCat Num
devi ceCat Num = awg. devi ce_cat;

Write
Read-Only.

return to top

device_name

Description

Specifies the Name of the device.
Syntax

String device_nane
Read

Gets the Name of the device.

Example

String® devi ceNane;
devi ceNane = awg. devi ce_nane;

Write
Read-Only.

return to top

device_sn

Description

Specifies the Series Number of the device.

Syntax
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Ul nt 32 device_sn

Read
Gets the Series Number of the device.

Example

int seriesNunber;
seri esNunmber = awg. devi ce_sn;

Write

Read-Only.

return to top

device_ subcat

Description

Specifies the Subcategory of the device.
Syntax

Ul nt 32 devi ce_subcat
Read

Gets the Subcategory of the device.

Example

i nt devi ceSubcat egory;
devi ceSubcat egory = awg. devi ce_subcat;

Write

Read-Only.

return to top

Dump_Directory

Description
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Specifies where to save memory dump files.
Syntax

String Dunp_Directory
Read

Gets the current location of memory dump files.

Example

String® dunpDirectory;
dunpDi rectory = awg. Dunp_Di rectory;

Write
Sets new location for memory dump files. Specified as a string so must have double quotes.
Example
awg. File_Directory = ".\M";

return to top

File_Directory

Description

Specifies where to save and load waveform files.
Syntax

String File_Directory
Read

Gets the current location of waveform files.

Example

String™ fileDirectory;
fileDirectory = awg. File_Directory;

Write

Sets new location for waveform files. Specified as a string so must have double quotes.
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Example
awg. File_Directory = ".\__W";

return to top

firmware_aux

Description

Specifies the Auxillary code of the firmware.
Syntax

U nt32 firmware_aux
Read

Gets the Auxillary code of the firmware.

Example

int fwAuxCode;
f wAuxCode = awg. firmnare_aux;

Write

Read-Only.

return to top

firmware_cat
Description
Specifies the Category of the firmware.

Syntax

U nt32 firmvare_cat

Read

Gets the Category of the firmware.
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Example

int fwCat Num
fwCat Num = awg. fi rmnare_cat ;

Write
Read-Only.

return to top

firmware_ name

Description

Specifies the Name of the firmware.
Syntax

String firmware_nane
Read

Gets the Name of the firmware.

Example

String® fwNane;
fwNane = awg. firnware_nane;

Write
Read-Only.

return to top

firmware_subversion
Description
Specifies the Subversion of the firmware.

Syntax

U nt32 firmwvare_subversion
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Read
Gets the Subversion of the firmware.

Example

int fwSubver sion;
fwSubversi on = awg. firmnvare_subversi on;

Write
Read-Only.

return to top

firmware_version

Description

Specifies the Version of the firmware.
Syntax

U nt32 firmvare_version
Read

Gets the Version of the firmware.

Example

int fwWersion;
fwWersion = awg. firmnare;

Write
Read-Only.

return to top

loop count

Description

Specifies the loop count of the chirp.
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Syntax

U nt 32 | oop_count
Read

Gets the current loop count.

Example

unsi gned | oopCount;
| oopCount = awg.| oop_count;

Write
Sets the new loop count.

Example

awg. | oop_count = OxA;

Notes
When this property is set to "0", the loop count is set to infinite so the AWG will be in Free Run mode.

Be sure to set this property at the start of every chirp especially if you want the AWG to be operated
in Free Run mode. Failure to set | oop_count might result in unpredictable behavior by the AWG.

return to top

markerl enabled

Description

Specifies marker signal status.
Syntax

Bool ean narker 1l enabl ed
Read

Gets Marker 1 status.

Example

bool marker St at us;
mar ker 1St at us = awg. mar ker 1_enabl ed,;
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Write
Read-Only
Notes

There are three sets of markers listed in the Object Browser. Marker 1 is always enabled and its
polarity cannot be changed.

return to top

markerl_ polarity

Description

Selects the polarity of the output marker.
Syntax

Bool ean marker1l polarity
Read

Gets polarity of output marker.

Example

bool markerPolarity;
mar ker Pol arity = awg. marker1_pol arity;

Write
Read-Only
Notes

There are three sets of markers listed in the Object Browser. Marker 1 is always enabled and its
polarity cannot be changed.

return to top

markerl start

Description

Specifies the starting point of the output marker.
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Syntax

U nt32 marker1l start

Read

Gets the starting point of the marker.

Example

unsi gned nmarkerStart;
mar ker Start = awg. marker1_start;

Write

Sets the starting point of the marker.

Example

awg. marker1l start = 10;
Notes
There are three sets of markers listed in the Object Browser.

return to top

markerl_ width

Description

Specifies how many data points the marker is active for.

Syntax

U nt32 markerl width
Read
Gets the width of the marker.

Example

unsi gned mar ker W dt h;
mar ker Wdth = awg. mar ker1_wi dt h;

Write
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Sets the width of the marker.
Example
awg. marker1 wi dth = 100;
Notes
There are three sets of markers listed in the Object Browser.

return to top

marker2_enabled

Description

Specifies marker signal status.

Syntax

Bool ean nar ker2_enabl ed

Read

Gets markers status.

Example

bool marker St at us;
mar ker St at us = awg. mar ker 2_enabl ed;

Write

Sets new markers status.

Example

awg. mar ker 2_enabl ed = true;
Notes
There are three sets of markers listed in the Object Browser.

return to top

marker2_polarity
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Description

Selects the polarity of the output marker.

Syntax

Bool ean marker2_polarity
Read

Gets polarity of output marker.

Example

bool markerPolarity;
mar ker Pol arity = awg. marker2_pol arity;

Write

Sets polarity of output marker.

Example

awg. marker2_polarity = fal se;
Notes
There are three sets of markers listed in the Object Browser.

return to top

marker2_start

Description

Specifies the starting point of the output marker.

Syntax

U nt32 marker2_start
Read
Gets the starting point of the marker.

Example

unsi gned nmarkerStart;
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mar ker Start = awg. marker?2_start;

Write

Sets the starting point of the marker.

Example

awg. marker2_start = 10;
Notes
There are three sets of markers listed in the Object Browser.

return to top

marker2_width

Description

Specifies how many data points the marker is active for.

Syntax

U nt32 marker2_width

Read

Gets the width of the marker.

Example

unsi gned mar ker W dt h;
mar ker Wdth = awg. mar ker 2_wi dt h;

Write

Sets the width of the marker.

Example

awg. mar ker2_wi dth = 100;
Notes
There are three sets of markers listed in the Object Browser.

return to top
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marker3_enabled

Description

Specifies marker signal status.

Syntax

Bool ean nar ker 3_enabl ed
Read

Gets markers status.

Example

bool marker St at us;
mar ker St at us = awg. mar ker 3_enabl ed;

Write

Sets new markers status.

Example

awg. mar ker 3_enabl ed = true;
Notes
There are three sets of markers listed in the Object Browser.

return to top

marker3_polarity

Description

Selects the polarity of the output marker.

Syntax

Bool ean marker3_polarity

Read
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Gets polarity of output marker.

Example

bool markerPol arity;
mar ker Pol arity = awg. marker3_pol arity;

Write

Sets polarity of output marker.

Example

awg. marker3_polarity = fal se;
Notes
There are three sets of markers listed in the Object Browser.
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marker3_start

Description

Specifies the starting point of the output marker.

Syntax

U nt32 marker3_start

Read

Gets the starting point of the marker.

Example

unsi gned nmarkerStart;
mar ker Start = awg. marker3_start;

Write
Sets the starting point of the marker.

Example

awg. mar ker3_start = 10;
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Notes

There are three sets of markers listed in the Object Browser.

return to top

marker3_width

Description

Specifies how many data points the marker is active for.

Syntax

U nt32 marker3_width
Read
Gets the width of the marker.

Example

unsi gned mar ker W dt h;
mar ker Wdth = awg. mar ker 3_wi dt h;

Write

Sets the width of the marker.

Example

awg. mar ker3_wi dth = 100;
Notes
There are three sets of markers listed in the Object Browser.

return to top

memory_clock

Description

Toggles memory clock either low or high;

Syntax



Euvis AWG API Manual

Int16 nenory_cl ock
Read
Write-Only
Write
Toggles memory clock for "1" and "0" for low.

Example

awg. menory_cl ock = 0;

Notes
You should only toggle the memory clock when the memory is stopped.

return to top

memory_clock advance

Description
Specifies how many memory addresses to skip.
Syntax
U nt 32 nmenory_cl ock_advance
Read
Write-Only
Write
Advances memory by amount user specifies.

Example

awg. menory_cl ock_advance = 6;

Notes
You should only advance the memory address when the memory is stopped.

return to top
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memory_depth

Description

Specifies the Memory Depth which is the maximum number of memory addresses to make available
in the device.

Syntax

U nt 64 menory_depth
Read
Gets the current Memory Depth.

Example

unsi gned nenoryDept h;
menoryDept h = awg. menory_dept h;

Write

Sets a new Memory Depth.

Example

awg. menory_depth = 0x100000;
Notes

Memory Depth is a hardware limited setting.

You should always set the memory depth to 0x100000 to be able to use the full memory depth. If the
number of data in your waveform is not equal to the memory depth, you must set the Data Length
using the dat a_| engt h property.

return to top

memory_dll

Description

Gets memory DLL status.

Syntax
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Bool ean nenory_dl |

Read

Sees if memory DLL is on or off.

Example

bool nenDLLSt at us;
menDLLSt at us = awg. menory_dl | ;

Write

Sets new memory DLL status.

Example

awg. menory_dl |l = true;
Notes
For a more detailed explanation of the memory DLL please see the AWG manual.
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module_id

Description

Specifies the identification number of the board

Syntax

U nt32 nodule_id

Read

Reads the identification number of board.

Example

unsi gned nodul el D;
nodul el D = awg. nodul e_i d;

Write

Sets new identification number of board.



Euvis AWG API Manual

Example

awg. nodul e_i d = 28;
Notes

?2?2?
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module _name

Description

Specifies the name of the board

Syntax

SByt e nodul e_nane
Read
Gets the current name of the board
Example
???
Write
Sets the new name of the board
Example
???
Notes
?2?7?

return to top

over_sampling_rate

Description
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Specifies the oversampling factor.
Syntax

Int16 over_sanpling rate
Read

Gets the current oversampling factor.

Example

i nt oversanplingFactor;
over sanpl i ngFact or = awg. over _sanpling_rate;

Write
Sets new oversampling factor.
Example
awg. over _sanple_rate = 2;
Notes

When this property is set to "1", the oversampling factor is 1. When set to "2", the oversampling
factor is 2. When set to "3", the oversampling factor is 4. For more information regarding the
oversampling factor, please see the AWG manual.
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slave _mode

Description

Specifies the Slave mode status.
Syntax

Bool ean sl ave_nbde
Read

Gets current Slave mode status.

Example

bool sl aveModeSt at us;
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sl aveMbdeSt at us = awg. sl ave_node;

Write
Sets new Slave mode status.
Example
awg. sl ave_node = fal se;
Notes

If you intend to be in Master or Slave mode, please remember to set the loop count with the
| oop_count property.

This property is also used to arm the Slave mode board. To arm the board, simply set the property to
"true":

awg. sl ave_nopde = true;
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status

Description
Specifies updated status of device.
Syntax
U nt32 status
Read
Gets the status of the device. Refer to table below for description of status configurations.

Example

unsi gned devi ceSt at us;
devi ceSt at us = awg. st at us;

Write

Read-Only

Configurations
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| Decimal ” Hex Code || Binary Code || Status |
| 1 | 0x1 | 00000001 | Armed |
| 2 | 0x2 | 00000010 | Triggered |
| 4 | 0x4 | 00000100 | In Loop |
| 8 | 0x8 | 00001000 | Auto-Armed |
| 16 | 0x10 | 00010000 | Slave |
| 32 | 0x20 | 00100000 | Slave Wait |
| 64 | 0x40 | 01000000 | Infinite Loop |
| 128 | 0x80 | 10000000 | Data Length Enabled |

Note that the device can be simutaneously be in multiple states. In binary code, each "1" bit
represents a state. If there is more than one state, then the binary code will have multiple "1" bits.
For example if the device was Armed, Triggered, In Loop and Auto-Armed, then the binary code
would be "00001111". Status can be output in any format so it is best to output it in binary code.

return to top

sync_T1
Description

Specifies the Tgypncr

Syntax
U nt32 sync_T1
Read

Gets the current TSYNCl

Example

unsi gned t Syncl,;

tSyncl = awg. sync_TI1;

Write

Sets a new TSYNCl

Example

awg. sync_T1 = OxAA;

Notes

time.

time.

time. Minimum value of "0x0" and maximum value of "OxFF" (255).
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This property is only available if SYNCO is enabled with the synco_enabl e property. For a more

detailed discussion of the Tg,, -, time, please see the AWG Manual.
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sync_T2
Description

Specifies the T time.

SYNC2

Syntax

Ul nt32 sync_T2

Read

Gets the current T time.

SYNC2

Example

unsi gned t Sync2;
tSync2 = awg. sync_T2;

Write

Sets a new Tg, ¢, time. Specified. Minimum value of "0x0" and maximum value of "OxFF" (255).

Example

awg. sync_T2 = 0OxBB;
Notes

This property is only available if SYNCO is enabled with the synco_enabl e property. For a more

detailed discussion of the Tg\; time, please see the AWG Manual.
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synci_enable

Description

Specifies internal SYNCI status.
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Syntax

Bool ean sl ave_nbde
Read

Gets status of internal SYNCI.

Example

bool synci St at us;
synci Status = awg. synci _enabl e;

Write
Sets new internal SYNCI status.
Example
awg. synci _enabl e = fal se;
Notes

For more information on the Internal SYNCI signal please see the AWG manual.
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synco_enable

Description

Specifies SYNCO signal status.
Syntax

Bool ean synco_enabl e
Read

Gets current status of SYNCO signal.

Example

bool syncoSt at us;
syncoSt atus = awg. synco_enabl e;

Write
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Sets new SYNCO signal status.

Example

awg. synco_enabl e = true;

Notes

The SYNCO signal should normally only be used to synchronize a Slave board. The SYNCO signal is
always off when in Slave mode regardless of the synco_enabl e setting.
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trigger

Description

Pulses the software trigger
Syntax

Bool ean trigger
Read

Write-only
Write

Activates the software trigger

Example

awg. trigger = 1;
Notes

To activate the trigger, simply set the property to "1". There is no need to reset it to "0" after
activating it.

return to top
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AWG_ API -

Due to the windowing effects of using time-limited waveform data, the waveform spectrum will appear to
have had a sinc filter applied. The API includes an inverse sinc filter designed to minimize these effects when
using a one of the prestored waveform styles. After the inverse sinc filter is a scaling factor to reduce the
amplitude of the waveform data, which is followed by a positive offset and scaling to bring the waveform
output to non-negative values. With the following properties you can adjust these filters.

User_Defined
File -

Scaling y

Factaor Full Scale s

WANWEFOR M | Function | Inverse
CODE 7| zeneration SING

-
i ——— ——
Truncation g A

' 1 : ser_Defined .
O o R L L L LR EEEEEEE LR Bk e

)
M=1024,7 =1.335,and G=0.6

H{KYV= G Sine ™

isinc_freq_scaling_factor (F)
isinc_on
isinc_scaling_factor (G)
wv_full_scale (Full Scale)
wv_scaling_factor (a)

isinc_freq_scaling_factor

Description

This property scales the frequencies to which the inverse sinc filter will be applied.
Syntax

Doubl e isinc_freq_scaling_factor
Read

Gets the current inverse sinc filter frequency scaling factor

Example

doubl e F;
F = awg.isinc_freq_scaling_factor;
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Write

Sets the inverse sinc filter frequency scaling factor

Example

awg.isinc_freq_scaling_factor = 1.335;
Notes
This is the factor F in the diagram at the top of this page.
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isinc_on
Description
Specifies whether or not to use the inverse sinc filter.

Syntax

Bool ean i sinc_on
Read
Sees if isinc filter is on

Example

bool isincStatus;
i sincStatus = awg.i sinc_on;

Write
Enables or disables isinc filter

Example

awg.isinc_on = true;

Notes

If you see that your spectrum appears to have been attenuated by a sinc function, you should try to
use this inverse sinc filter.

return to top
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iIsinc_scaling_factor

Description

This property scales the amplitude of the inverse sinc filter to be applied.
Syntax

Doubl e isinc_scaling_factor
Read

Gets the current inverse sinc filter amplitude scaling factor

Example

double G
G = awg.isinc_scaling_ factor;

Write
Sets the inverse sinc filter amplitude scaling factor

Example
awg. i sinc_scaling factor = 0.6;
Notes
This is the factor G in the diagram at the top of this page.
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wv_full scale
Description
This property determines the number of amplitude resolution points in the full scale output waveform.

Syntax

Int16 w_full _scale

Read
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Gets the current value of the full scale amplitude.

Example

unsi gned Ful | Scal e;
Ful | Scal e = awg. w_full _scal e;

Write
Sets the full scale amplitude of the output waveform
Example
awg. w_full _scal e = 0x1000;

Notes

This is the number of amplitude points to use for the full scale and is indicated by FS in the diagram
at the top of this page. This value must be a natural number (positive integer).

Please note that the maximum full scale is 4096 points (0x1000) for the AWG252 and the AWG452,
while the maximum full scale is 2048 points (0x800) for the AWG801.

return to top

wvV_scaling_factor

Description

This property scales the waveform proportionally.
Syntax

Doubl e w_scal i ng_fact or
Read

Gets the current value of the waveform scaling property.

Example

doubl e al pha;
al pha = awg. w_scal i ng_factor;

Write

Sets the waveform scaling factor.
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Example
awg. w_scal i ng_factor = 0.975;
Notes

Please use a positive number less than 1. If truncation of the waveform occurs, particularly with two-
tone or multi-tone waveforms, when the component tone waveforms add in-phase beyond the
maximum amplitude, please use this scaling factor to reduce the total power of your waveform.

return to top
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Helpful Tips -

This section will hopefully help you solve some of the more common problems that we have observed when
making a program with the API.
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General -

Be sure to have the general order of commands as listed on the Basic Structure page in the Getting Started
section.

It is recommended that you always stop the memory at the beginning of a new waveform definition.

When downloading data into the AWG, create a delay between the time you start downloading and the time you
start the memory. This will ensure that all of the data that you have stored on the computer will be downloaded
correctly to the AWG. For longer Memory Depth waveforms, this is especially important. The delay will be
dependent on your system resources. You can experiment with the delay time by using the AWG GUI to download
waveforms of various Memory Depths.

As already stated on the dat a_| engt h properties page, when you want to perform a duty cycle waveform and the
total number of values is equal to the Memory Depth setting, you should turn off Data Length Enable and set the
Data Length to the number of data points. If your total number of points is not equal the Memory Depth setting,
then you must either use the user define bul k or the user _define file functions.




Euvis AWG API Manual

Multi-Board -

Listed below is the recommended sequence of commands to put AWG into Master mode. These commands can be
combined in a intermediate class member function.

awg. sl ave_node
awg. aut o_ar med
awg. synci _enable = true;
awg. synco_enabl e = true;

When you want to arm the Master AWG board to wait for the trigger signal, do not use the rest art method (as
you do in Free Run Mode). Instead use the ar mmethod. The ar mcommand will only arm the Master board, not the
Slave board.

Listed below is the recommended sequence of commands to put AWG into Slave mode.

awg. sl ave_node true;
awg. aut o_ar med fal se;
awg. synci _enabl e = fal se;

To arm the Slave board to wait for the SYNCI signal, use the sl ave _node property, not the ar mor rest art
methods.

For either Master or Slave mode, be sure to specify the loop count to a non-zero, non-negative integer. If you fail
to do this then the board will use the last specified loop count setting (default is 0) in which case your board might
be in Free Run mode.

We recommend that you stop the memory before arming either the Master or Slave boards. This has the effect of
stabilizing the hardware.
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Debugging -

You can have the GUI open when you are running your own program. The GUI can be very helpful when you need
to debug your program. Make sure that you use the USB Reconnect command before using the GUI.

You can use the GUI to check the status of the AWG. You can also stop the AWG memory with it and check the
data in memory.

All parser commands are sent to the AWG251.log file in your program's .exe folder.

The easiest way to see whether Data Length is enabled is to set the Data Length to half of the Memory Depth and
the marker widths to half of the Data Length. If the marker has a half duty cycle, then Data Length is on (marker
runs to half of the Data Length). But if the marker has a quarter duty cycle, then the AWG is not running up to the
Data Length (marker is a quarter of Memory Depth).
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Examples -

The Solution files for the example are zipped and included below.

Please note that you must re-reference the Euvis_Module_V1p0.dll API file for the examples. To do this, follow
the instructions as detailed on the APl Reference page.

example.zip
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Basic Sine Wave -

This example will take you through some of the methods and properties of the API. If you are unsure of any of
the methods or properties please refer to them in the detailed descriptions in the Methods and Properties
sections.

For convenience here is the source code:

main.cpp

Object Instantiation

AWG G oup_API awg_group;
AVG _API awg;

The above code creates an object of the AWG_Group_API class called "awg_group" and an object of the
AWG_API class called "awg". When you want to access any of the methods or properties in the
AWG_Group_API you must use the "." operator and the "awg_group" object name. For example if you wanted
to read the AWG Series Number you would write the following:

int AWG SN;
AWG SN = awg_gr oup. nunber;

When you want to access any of the methods and properties in the Common_API class or the AWG_API class
you must use the "." operator and the "awg" object name. For example if you wanted to to set the waveform
code you would write the following:

awg. code = 0;

Board Initialization
i nt SeriesNunmber = awg_group. get_sn(0);
Gets the Series Number of the AWG board and stores it into the integer variable "SeriesNumber". The "0"

argument is the AWG's index number. The example assumes that there is only one AWG board connected.
When there is only one AWG board connected its index number will always be 0.

awg. i ni ( SeriesNunber );

Initializes the AWG board. This step is very important and must be done before sending any commands to the
AWG. Note that the argument being passed into the function is the Series Number of the board and not the
index number.
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i f( awg.module_id !'= MODULE_ I D: : AWG 452 )
{

}

The above code tests to see if the right board is connected. The code for the AWG can be found in the
enumerated list located above the main function.

Board Setup

awg. signature_ini();
awg. Cl ock_Frequency = 2e9;

The signature_ini() function sets the board signature file while the Clock Frequency sets the input clock
frequency. The Clock_Frequency property of course should match with your real input frequency clock.

Waveform Setup

awg. mrenory_dept h = 0x100000;

awg. | oop_count = O;

awg. code = WAVEFORM CODE: : WAVEFORM _SI N_AB;
awg. data_l ength = 0x2000;
awg. wavef orm par anet er _u0
awg. wavef orm paranmet er _ul

1
0x10;

awg. marker1l _start = 0x10;

awg. marker1_wi dth = 0x100;
awg. mar ker2_start = 0x200;
awg. mar ker2_wi dt h = 0x100;
awg. mar ker 3_start = 0x100;
awg. mar ker 3_wi dt h = 0x100;

All of the above code defines a simple sine wave that is 1/16th of the input clock. Please refer to the Properties
section for a detailed description of each.

Download and Start Waveform

awg. downl oad() ;

Downloads the waveform you specified to the hardware.

awg. stop() ;
awg. flush();
awg. restart();
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All three lines above should be used everytime you want to run a downloaded waveform. The stop function
stops all activity on the AWG board. The flush function resets the memory address to 0. The restart function
sends the signal to run the AWG memory and start the waveform.
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Appendix -
Jan 16, 2009
New API version, Euvis_module_V1p0.dll:

All Euvis modules share the same API, Euvis_module_V1p0.dll. To acess the module-specific APl for AWG, please
use the namespace AWG_API. All the available methods and functions can be idetified via Object Browser in the
Visual Studio.



