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MIMO Programming Guide (preliminary)

[image: C:\Users\jogibson\Documents\Apogee docs\Photos\Apogee 2-up.jpg]
This document details the programming of the M9381A and M9391A MIMO.  All examples will be for a 2x2 setup, as described in the MIMO Demo Configuration and Demo Guides.  The M9391 is entirely controlled via the 89600 VSA software.  The 89600 can be programmatically controlled via SCPI and .NET interfaces.  The 89600 documentation can be consulted for details.
Note: The M9381A is synchronized via external trigger.  We use backplane external trigger, generated by M9300A.
Note: The M9300A module must be in slot 10 of the PXI chassis.  
Note: The cables from M9300A to M9301A modules for 100 MHz reference must be of equal length.
Software Configuration
The software should be installed in the following order:
1) 89600 version 16.2 or greater
2) M9391 version 1.1.228.0 or greater.  
3) M938x version 1.3.105 or greater. 
4) Connect to each of the instrument SFP’s in turn, perform self test, and verify FPGA firmware is fully updated.  
Note: If your M9381A VSG spans a chassis trigger bus segment, it will be necessary to route the triggers on the chassis prior to running self test.  See the trigger routing discussion below.
5) Create N-channel M9391A configuration in 89600.  Include the M9300 module in channel 1, but not in subsequent channels.  See below.  
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1. Select the logical instrument(s) to use. Sources and Analyzers cannot be combined within the same configuration.
Simulate Hardware
Possible Logical Instruments Configuration __________
4 Analyzer Agilent M9391 Analyzer
Agilent M9391 Analyzer e
Agilent VSA Stream (] Agilent M9391 Analyzer
! Hints:
2. Select the instrument(s) to use for each logical instrument in the configuration.
jilent M9214A Digitizer - Slot 9 PXIS::O::O::INSTR
Downconverter AgUent M9350A Downconverter - Slot 8 PXI9::O::O::INSTR —
Reference lent M9300A Reference - Slot 10 PXI19::0::0::INSTR
Synthesizer jijent M9301A Synthesizer - Slot 7 PXI13::0::0::INSTR
3. Name the configuration.
2ChanMJMOM9391
OK Cancel]
Channel 1 configuration
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1. Select the logical instrument(s) to use. Sources and Analyzers cannot be combined within the same configuration.
Simulate Hardware
Possible Logical Instruments Configuration
4 Analyzer Agilent M9391 Analyzer
Agilent M9391 Analyzer
Agilent VSA Stream Agilent M9391 Analyzer
! Hints:
2. Select the instrument(s) to use for each logical instrument in the configuration.
ADC jilent M9214A Digitizer - Slot 13 PX127::O::O::INSTR w
Downconverter Agilent M9350A Downconverter - Slot 12 PX124::O::O::INSTR —
Reference None w
Synthesizer Agilent M9301A Synthesizer - Slot 11 P)U23::O::O::INSTR F
3. Name the configuration.
2ChanMJMOM9391
OK Cancel]
Channel 2 configuration

Note: Pay attention to the order in which you add your M9391 channels to the hardware configuration.  You’ll need this later to determine which channel will be used to receive an external, software or magnitude trigger, and it will be needed for trigger allocation on the PXI backplane.  The first (topmost) channel is the master, and will be used to receive triggers.

6) Connect to the new hardware configuration.  

7) Exit the 89600 VSA software to ensure all settings are saved.

Driver Initialization
You’ll need to access the M9018A chassis for backplane trigger routing, the M9300A reference module for trigger generation, and the M938x driver for VSG setup and playback.  Add references to these three IVI drivers.  The following commands show an example of the references, and initializing the drivers for a 2-channel M938x setup in a C# Visual Studio program.
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Trigger Routing

Before we can operate the MIMO VSG and VSA, we need to be concerned about proper backplane trigger assignment and routing on the M9018A chassis.  There are 3 different types of triggers we will need to route:
1) Predefined triggers for front panel external trigger and ALC Hold trigger within each M938x.  The default triggers are PXI_TRIGGER7 for ALC Hold from M9311A to M9310A, and PXI_TRIGGER6 for front panel external trigger from M9301A to M9311A.
2) Sync Ref 10 triggers for the M9391A.  These are used to coordinate the capture alignment on the VSA.  These are currently defaulted to PXI_TRIGGER1 from Master to last slave(master is topmost M9391 in 89600 hw config, last slave is bottom-most), PXI_TRIGGER2 from channel 2 M9391 to master, PXI_TRIGGER3 from channel 3 M9391 to master, and PXI_TRIGGER4 from channel 4 M9391 to master.  
Note: In future, these trigger assignments may be configurable.
3) Backplane external trigger routing from M9300A to M938x for playback synchronization of the VSG.  
There are two requirements that must be met for each trigger that needs to be routed.  
1) The trigger must be able to propagate from the source to the destination.  M9018A chassis trigger routing between bus segments may be required for this.  Multi-chassis situations are more complex, and are not covered here.
2) The trigger must not conflict with another trigger used on the same bus segment.  It may be possible to reuse the same trigger line in one chassis, as long as there is isolation by a bus segment boundary.  The triggers used by M938x can be reassigned if necessary.  Currently the M9391 sync triggers are predefined, and cannot be reassigned.  
For our 2-channel demo configuration, we need to route the external trigger from M9300A to our two M9311A modules, and route the sync triggers between the M9214A modules, but the default M938x external trigger and ALC hold assignments do not need to be changed.  The following example demonstrates the commands required to achieve this:
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Since we are using PXI Trigger 5 for our external trigger, we need to define this:
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We also need to set up the M9300A reference module to generate a user-defined trigger on the PXI backplane trigger we’ve chosen:
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NOTE:  The above setting must be performed every time we start playback, as it is possible for another process which is sharing the M9300A reference module to reset this setting.  
A more complicated example is given here for a 4-channel M9381A and 4-channel M9391A in two chassis, which involves reassigning the triggers used for ALC hold and front panel external trigger, in addition to the backplane external trigger routing for M9300A to M9381A’s, and the backplane routings for SyncRef10 triggers for the M9391A’s.
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Setting up the M9381A VSGs
This section covers some of the basic settings needed to set up the M9381A VSGs, with WLAN Rx testing specifically in mind.  
It is recommended to disable ALC for WLAN waveforms, to achieve the best residual EVM
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For receiver test,  it is best to enable pulse blanking, for best off time rejection.  This helps to avoid false packet detection during sensitivity testing.  Note that if your waveform does not contain the pulse blanking markers, you will need to either define those markers using the M938x API, or disable pulse blanking.
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For optimal WLAN modulation performance, the PLL mode must be set to best wide offset.
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Starting Waveform playback on VSGs

We’ll look at two ways to playback waveforms – continuously, or as part of a sequence.  We’ll also look at the best practice for achieving the most repeatable and accurate output power.
To play the waveform, we’ll first start the waveform in immediate trigger mode, optionally perform a power search to improve amplitude accuracy, optionally perform an IQ DC calibration if desired to improve carrier feedthrough, then restart the waveform in external trigger mode.  
If turning the waveform on at this point would be problematic (Rx has already been started and is looking for packets), the power search and IQ cal steps could be performed as part of a calibration step that occurs before the start of the test.  In this case, the power search results could be cached, and then recalled via the PowerSearch API.  
Let’s look at how to perform the power search first, then how to play the waveform in either continuous mode or as a sequence.
Note that all of this assumes the desired waveform has already been loaded, and its reference name is stored in the string variable mWaveformHandle.
Power Search
First we play the  in immediate mode, perform our power search, optionally cache this data, perform IQ cal, then stop modulation.
If you are recalling power search results from a previous session, you’ll call this method.
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If you want to perform the power search right away, here is the recommended procedure:
1) Play the desired waveform, or a waveform that is all 0 data, but with the same RMS factor and sample rate as the desired waveform, on all signal generators using immediate trigger mode.
2) Perform the power search
3) Stop playback
4) Apply the power search offsets 
First, create a zeros waveform with same RMS value and sample rate as the desired waveform.  We’ll use this for power search, as well as putting it on the end of our sequence in order to turn off RF output in sequence mode.  We use the ArbInformation method to get the RMS value and other parameters from our desired waveform:
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Next, play the zeros waveform in immediate trigger mode, and perform power search, first making sure to set the property to blank RF during power search, which will prevent any unwanted signal from coming out before we’re ready to play our desired waveform or sequence.  Stop playback.  Next, apply the power search values from the last step:
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Here is all of the code we just discussed:
   // Make a waveform with zeros to end our sequence with
   //Create a file with zeros at the same sample rate as the GSM and EDGE data files
   double[] ArbData = { 0, 0, 0, 0, 0, 0, 0, 0, 0 };
   double sampleRate = 0;
   double rmsValue = 0;
   double scaleFactor = 0;
   AgM938xMarkerEnum alcMarker = AgM938xMarkerEnum.AgM938xMarkerNone;
   AgM938xMarkerEnum blankingMarker = AgM938xMarkerEnum.AgM938xMarkerNone;
   // Remove the sequence if it already exists
   for (int i = 0; i < numChannels; i++)
        M9381[i].Modulation.Sequence.Remove("Seq");
   // Remove the zeros waveform if it already exist
   for (int i = 0; i < numChannels; i++)
        M9381[i].Modulation.IQ.RemoveArb("zeros");

   // Recover the sample rate and RMS Value from the waveform to reuse for the 
   // zeros waveform
   for (int i = 0; i < numChannels; i++)
   {
        M9381[i].Modulation.IQ.ArbInformation(mWaveformHandle, ref sampleRate, 
                 ref rmsValue, ref scaleFactor, ref blankingMarker, ref alcMarker);
        M9381[i].Modulation.IQ.UploadArbDoubles("zeros", ref ArbData, sampleRate, 
		   rmsValue, 1);
   }


   // Play immediate first, do power search, and optionally do IQ DC alignment
   for (int i = 0; i < numChannels; i++)
        M9381[i].Modulation.PlayArb("zeros", 
          AgM938xStartEventEnum.AgM938xStartEventImmediate);

   System.Threading.Thread.Sleep(100);

   //Play the zeros waveform, perform power search, then play sequence
   for (int i = 0; i < numChannels; i++)
        M9381[i].Calibration.PowerSearch.BlankRFDuringSearch = true;

   double[] powOffset = new double[numChannels];
   double[] scaleOffset = new double[numChannels];
   for (int i = 0; i < numChannels; i++)
        M9381[i].Calibration.PowerSearch.DoPowerSearch(ref powOffset[i], 
   ref scaleOffset[i]);

   //for (int i = 0; i < numChannels; i++) 
   //    M9381[i].Calibration.IQAlignment.AlignIQAtDC();

   //Stop playback, and let's start again, this time external triggered
   // Here is the code for stopPlayback()
   //for (int i = 0; i < numChannels; i++)
   //     M9381[i].Modulation.Stop();

   stopPlayback();

   // Allow some time for all waveforms to stop playing
   System.Threading.Thread.Sleep(100);

   // Must apply the result we measured in power search previously when we replay
   for (int i = 0; i < numChannels; i++)
   M9381[i].Calibration.PowerSearch.UsePowerSearchResult(powOffset[i], scaleOffset[i]);



Trigger Routing
We also need to set up the M9300A reference module to generate a user-defined trigger on the PXI backplane trigger we’ve chosen:
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NOTE:  The above setting must be performed every time we start playback, as it is possible for another process which is sharing the M9300A reference module to reset this setting.  
Here is the code:  
// Setup external trigger on M9300A
// Generate a sync pulse on the M9300 reference module, on backplane trigger
M9300.ReferenceBase2.ProgrammableOutputTrigger2.Destination = 
[bookmark: _GoBack](AgM9300TriggerEnum)(triggerToSource + 2);
M9300.Apply();


Continuous Mode
Playing the waveform in continuous mode is simple: we start the waveform playback in external trigger mode, and generate our trigger on the backplane.
Here is the code needed to do this:
    for (int i = 0; i < numChannels; i++)
         M9381[i].Modulation.PlayArb(mWaveformHandle,
                  AgM938xStartEventEnum.AgM938xStartEventExternalTrigger);

    System.Threading.Thread.Sleep(100);

    // Generate a sync pulse on the M9300 reference module, on PXI trigger 5
    M9300.ReferenceBase2.ProgrammableOutputTrigger2.GenerateTrigger();

Sequence Mode
To play the waveform in sequence mode, we first need to create the sequence.  Let’s assume we want to play the same waveform a certain number of repetitions, then stop.  To do this, we need to create a sequence that contains the waveform we would like to play as the first step, then a waveform that is composed of all zeros as the second step, which loops back on itself using the “Next Step” property.  Note that the zeros waveform creation was described above in the section on power search.  Here’s how to create the sequence and add our first step.  Note that we MUST set RMS value during the sequence definition, or the power level will be in error:
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And now the second step, which contains the zeros waveform.  This will have the effect of turning off the RF output.  Note that we must set the scale factor in order to avoid problems with modulation quality.
[image: ]

Lastly, we play the sequence and generate a trigger.
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Here is all of the code needed:
   // Create the sequence
   for (int i = 0; i < numChannels; i++)
   {
        M9381[i].Modulation.Sequence.Create("Seq");

        // RMS power must be set in the sequence definition.  
        M9381[i].Modulation.RmsPower = rmsValue;

        M9381[i].Modulation.Sequence.AddStep("Step1");

        // Add a segment with the waveform we want to play
        M9381[i].Modulation.Sequence.AddSegment(mWaveformHandle);

        // Specify how many times to play this waveform
        M9381[i].Modulation.Sequence.StepRepetitions = (int)repetitionsControl.Value;

        M9381[i].Modulation.Sequence.AddStep("Step2");

// After our desired waveform(s), play a waveform that is all 0's to turn off RF         
//output
        M9381[i].Modulation.Sequence.AddSegment("zeros");

        M9381[i].Modulation.Sequence.StepRepetitions = 1;

        // Play Step 2, with the zeros, forever, until the "Stop" command is issued
        M9381[i].Modulation.Sequence.NextStep("Step2");

        M9381[i].Modulation.Sequence.End();

        // Scale factor must be set in order to avoid modulation quality issues. 
        //Scale factor is not automatically set from the waveform settings 
        // for a sequence.
        M9381[i].Modulation.Scale = scaleFactor;
    }
    // Arm the sequence playback
    for (int i = 0; i < numChannels; i++) 
         M9381[i].Modulation.Sequence.Play("Seq", 
                  AgM938xStartEventEnum.AgM938xStartEventExternalTrigger);

    System.Threading.Thread.Sleep(100);


    // Generate a sync pulse on the M9300 reference module, on PXI trigger 5
    M9300.ReferenceBase2.ProgrammableOutputTrigger2.GenerateTrigger();

89600 VSA settings for optimal WLAN demodulation
The Input->Extensions menu on the 89600 VSA contains several settings that are needed for optimizing WLAN EVM performance.  
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Phase Noise Optimization should always be set to BestWideOffset for WLAN demodulation.  Peak to Average (dB) should be set as close as possible to the actual PAR of the signal, to optimize mixer drive level and IF attenuation.  This should be used in conjunction with the Range setting in Analog settings.  Additionally, the Mixer Level Offset (dB) can be used to provide additional adjustment to mixer drive level.  Conversion mode should always be set to Auto or SingleHighSide or SingleLowSide for best WLAN EVM performance.
Note: The peak to average setting must be set for EACH channel, while the PLL mode is “shared” and will automatically be set on all channels when you change it for one.
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# region Member Variables
// Driver and Initialization Variables
public IAgM938xEx M9381lchanl;

public TAGMO3ExEx M9381lchan2;

public TAGM9300Ex M9300;

public TAgM9018 MI018;

public bool simulateHardware = false;
// Default resource strings for VSG and VSA. These will be used to populate the test boxes in the
// Reference should be included with the M9381A and the M9381A should be initialized first

// when using M9000, need to use an IVI configuration store named configuration
public string M938iChaniresource = "M9381Chani”;

public string M938iChanlresource = "M9381Chan2";

public string Me300resource = "M9300",

public string Mo018resource = "PXI1S:

// Waveforn Information use with Get Arb Info command
public double arbSampleRate = 0;

public double arbRmsValue = 0;

public double arbScale = 0.5,

public AgMe3SlMarkerEnum rfMarker = AgM938xMarkerEnum.AgMo38xMarkerNone;
public AgMe3sMarkerEnum alcMarker = AgMe3SxMarkerEnum.AgM93gxMarkerNone

public double rflevelOffset = 0;
public double scaleFactorOffset

public Scolean mInitComplete = false:

public string mWaveformdandle = "WFL";

oublic doublel] spectrumData = new doublelS31:
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int errorcode = -1; string message = string.Empy;
bool idquery = crue;
bool reset = true;
string M93sloptions = string.Format(

"QueryInstrStatus=true, Simalate=(0}, M9381Setup= Model=, Trace=false”,
string M93000ptions = string.Format(

"QueryInstrStatus=true, Simulac alser,
string M9018options = string.Format(

"QueryInstrStatus=true, Simalate=(0}, MS018Setup= Model=, Trace=false”,
cry
i

Ms3Elchanl =

M3Elchan2 = new AgMI3Ex()

M300 = new AgM300();

M018 = new AGME01E()

// Tnitialize M9300A Frequency reference
49300. Initialize (M9300resource, idquery, reset, M9300cptions):

// Clear starcup messages & warnings if any.
do
B
49300.Uti11ty. ErrorQuery (ref errorcode, ref message):
if (errorcode 1= 0)
Console.WriteLine (message) ;
} while (errorcode !'= 0):

// Tnitialize M9018A Chassis
MS01e.Initialize (M3018resource, idquery, reset, M30lgoptions):

//Initialize M9381 Channel 1
M38lchanl.Initialize (M9381Chanlresource, idquery, reset, M93gloptions):

// Clear starcup messages & warnings if any.
do
B
M9381chanl.Utility. ErrorQuery (ref errorcode, ref message):
if (errorcode != 0)
Console.WriteLine (message) ;
} while (errorcode !'= 0):

//Initialize M9381 Channel 2
M381chan2. Initialize (M9381Chan2resource, idquery, reset, M93gloptions):

// Clear starcup messages & warnings if any.
do
B
M9381chan2. Utility. ErrorQuery (ref errorcode, ref message):
if (errorcode != 0)
Console.WriteLine (message) ;
} while (errorcode !'= 0):
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) 80211acMCS9_d0MHzwfm
) 80211 MCSLS_20MH:8W scp
] 80211 MCSLS_20MH:BWO i
] 802110 MCSLS_20MH:BWLwim
) 80211 MCSL_40MH:BW scp
] 80211 MCSLS_4OMH:BWO i
) 802110 MCSLS_4OMHEBWLwfm
) 802110MCS7_20MHzwfm
& [ Forml.cs
63 Form1. Designer.cs
K P

(& Solution Explorer [5]Data Sources g3 Team Explorer
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group. Drag an item onto this text to 3se M9381chan2. Utility. ErrorQuery (ref errorcode, ref message): = m':o "S"G Demo Tool
[ Properties

2dd itto the toolbor. 360 if (errorcode != 0)
361 Console.WriteLine (message) ; - & References
362 } while (errorcode 0): 3 AgM3018Lib
363 0 AgMI300Li
364 // Route triggers on chassis backplane 3 AgMa3sxLit
365 | M9018.TriggerBus.Connect (5, Agilent.AgM018.Interop.AgMS018TrigBusEnun. AQHI018TrigBuS2To1ANdS) ; -0 hriverLib
366 | M9018.TriggerBus.Connect (1, Agilent.AgM018.Interop.AgM901ETrigEusEnun. AMI018TrigBus2To3) ; -3 stdole
367| M9018.TriggerBus.Connect (2, Agilent.AgMI018.Interop.AgH9018TrigBusEnun. AGHO018TrigBuSSTO2) ; -3 System
368 -3 System.Core
362 | // Set frequency and power level (don’'t. Wait until the next step, in ReadGUIControls) .3 System.Data
270 -3 System.Data DataSetBxtensions
371|  // BIC always off for best WLAN EVM .3 System.Deployment
372 |  M9381chani.ALC.Enabled = false; D e ——

373 | ue3sichan2.ALC.Enabled = false; .
o (& Solution Explorer [F3TData Sources [ g Teom Explore|

375 | bool rfEnabled = RfEnableControl.Checked:
376 | M9381chani.RF.OutputEnabled = rfEnabled
377 |  M9381chan2.RF.OutputEnabled = rfEnabled
BE
378 | // Turn RF On, pulse blanking on

220 37 o1 aeRiankinaEnan) aChackRx. Chaskad)

#5VSG_SFP.Form1. v @initHardware(
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5] Solution 'MIMO VSG Demo Tool (1 project]
& (@ MIMO VSG Demo Tool

#5VSG_SFP.Form1. v initHardware)

There are no usable controls in this 385 else
group. Drag an item onto this text to sse| ¢

2dd itto the toolbor. 387 M9381chani . RF.OutpucPulseMode = AgM938xOutputPulselodeEnun. AgH938xOutputPul seModeNotPul sed;
see M9381chan2 .RF.OutputPulseMode = AgM938xOutputPulselodeEnun. AQUO38XOuTpuTPul seModeNotPul sed;
382
390
391| // Configure External Triggers, using PXI_TRIGS
392 |  M9381chani.Triggers.ExternalTrigger.Configure (crue, 0.01, 0.5, AgM938xTriggerSlopeEnum.AgM938xTriggerSlopePositive,
393 AgMe3ExTriggerinum. AQH93exTriggerPXITriggers, AgMI3exTriggerTerminationEnun. AGHI3exTriggerTerminationS00m, 10000,
394 AQME38xTineouthodeEnun . AGI3EXT imeoutModeT imeoutABOrT) ;
395 |  M9381chan2.Triguers.ExternalTrigger.Configure(crue, 0.01, 0.5, AgM938xTriggerSlopeEnum.AgM938xTriggerSlopePositive,
396 AgMe3ExTriggerinum. AQH93exTriggerPXITriggers, AgMI3exTriggerTerminationEnun. AGHI3exTriggerTerminationS00m, 10000,
397 AME38xTineoutodeEnun . AH93EXT imeoutModeT imeoutABOrT) ; -3 System.Data DataSetExtensions
392 -3 System.Deployment
39| // Enable modulation
200 |  bool modEnabled = ModEnableControl.Checked
201 | Me38ichani.Modulation.Enabled = modEnabled;
202 | Ms3elchan2.Modulation.Enabled = modEnabled
103
204 | // PLL MODE to best wide offset
205 | Me38ichani.Modules.Synthesizer.PLIMode = AgM93SxSynthesizerPLiModeEnun.AgM938xSynthesizerPLLModeBestiideOTfset;
206 |  Me38ichan?.Modules.Synthesizer.PLLMode = AgM93SxSynthesizerPLiModeEnun.AgM938xSynthesizerPLLModeBestiideOTfset;
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4 General i MIMOTestPlan Form1. [ @ initHardware Y25
- 863 9018, TriggerBus.Connect (6, AZ9015TrigBusEnun. AGNIRIBTrigBus3To2); Z|| Gy tisitagilent.com\EMG
T‘E;zzrbgﬁ;‘:’:':ﬁ‘:\ 864 M918.TriggerBus.Connect(7, AgM9918TrigBusEnum. AgMI@18TrigBus2To3); . ] My Favorites
is group. Drag an tem onto s 19018  TriggerBus. Connect (5, Ag"9015TrigBusEnun . AGNORLETrigBus2TolAnd3); 4 Mo
L [ Work Item Templates.

867 7/ Redefine tiggers for VSG 2 and 4 2 werkttoms

868 M9381[1].System. PXIResources.AddHint ("MI311A", "M9310A", "ALC TRIGGER” b

869 AgMI3BXPXIResOUrCeTypeEnun. AgMI3BXPXIResourceTypeTTL_TRIGGER, 4 Documents

a70 AgHI3EXPXIRE ourcesEnum. AGHIIBXPXIRe sourcesTTL_TRIGGER_1); o @l Reports

871 M9381[1].System.PXIResources.AddHint("M9301A", "M9311A", "EXTERNAL TRIGGER”, > Builds

a2 AEH93EAPXIRE ourCeTypeEnun. AGHO3BXPXIRe SourceTypeTTL_TRIGGER, b B, Team Members

73 AEHI3EAPXIRE sourcesEnum. AGHIIBXPXIRe sourcesTTL_TRIGGER_9) 3 Source Control

a7a 19381[3]..Systen. PXIResources . AddHint("N9311A", "M9310A", "ALC TRIGGER”, 4 (53 MRL Aslborg

875 AEHBIEAPXIRE SourCeTypeEnun. AgHI3BXPXIRe SourCeTypeTTL_TRIGGER, Viork e Templates

876 AgHI3EAPXIRE ourcesEnum. AGHIIBXPXIRe sourcesTTL_TRIGGER_1); 2 werkttoms

877 M9381[3].System. PXIResources.AddHint ("M9301A", "M9311A", "EXTERWNAL TRIGGER' v

878 AgH938xXPXIResOUr e TypeEnun. AgMI3BXPXIResourceTypeTTL_TRIGGER, 4 Documents

a79 AgHI3EAPXIRE sourcesEnum. AGHI3IBXPXIRe sourcesTTL_TRIGGER_0); o @l Reports

830 if (mVSAChassisEnabled) > Builds

81/ R b B, Team Members

52 11 Assume VShs in slots 2-4, 6-5, 12-14, 16-15 2 Source Control

883 77 Ve need to route trigger 1 from the master M9214A to the last slave MI214A.

aza 77 Trigger 2 from slave #1 to master

aas 77 Trigger 3 from slave #2 to master

az6 77 Trigger 4 from slave #3 to master

887 19018vsa. Triggerus. Connect (L, Agilent.Agh9018. Interop. AgH9018T i gbusEnun . AGNORLETrigBus1To2T03)

888 19018vsa. Triggerus. Conect (2, Agilent.Agh9018. Interop. AgHI01ETrigBusEnun. AGNOBLETrigBus2Tol)

889 19018vsa. TriggerBus. Conect (3, Agilent.Agh9018. Interop. AgH9015T i gbusEnun . AGNORLATrigBus3To2Tol); E

= 19018vsa. Triggerus. Conect (4, Agilent.AgH9818. Interop. AgH9018TrigbusEnun . AGNORLETrigBus3To2Tol)

so1 3

a2 |}

893

894

895

963

976 | 1/ Setup external trigger on Moz00A (3} Team Explorer

971 | 7/ Generate a sync pulse on the H9300 reference module, on PXI trigger 5

972 M9300.ReferenceBase2. ProgrammableOutputTrigger2.Destination = Agha360TrigkerEnun. AgH9306TriggerPXITriggerS; !

973 | mo300.Apply(); g

974

975 | 1/ set frequency and power level (don't. Wait until the next step, in ReadGUIControls)

76

977 | 17 ALC always off for best WLAN EVM

976 | for (int i=0; icnunChannels; itt)

a79 19381[1] .ALC. Enabled = false;

980

951 | bool rfEnabled = RfenableControl.Checked

952 | for (int i = 0; i < nunChannels; i+t)

983 19381[1].RF .OutputEnabled = rfEnabled;

984 -

00% - ¢ i B

| )|
Vour instant messaging c1ient 15 elther not rumning or you are not logged on. Log on your T client and refresh team explorer fo enable TH integration. .
Siipping 10sding grous TEAN-TFS-HPO-uit into Team Hembers becouse it has 141 nembers

Vour inStant messeging (lient 1o either not rUmMIng on yeu are not 1ogged on. Log on your TH client and refresh team explorer to enable TH integration.
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4 General

There are no usable controls in
this group. Drag an item onto

this tex to add it to the toolbox.

% MIMOTestPlan Form1
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[ @ initHardware

{

Showoutputfrom: [Generdt [ ]a]

1M9381[1] . System. PXIResources. AddHint ("

1M9381[3]. System. PXIResources. AddHint ("M93114", "M9310A",

1M9381[3]. System. PXIResources. AddHint("M93014", "M9311A",

se if (numChannels == 4)

/1 Assume VsGs in slots 2-5,6-9,11-14 and 15-15
11 M93004 in slot 10

/1 route it appropriately on the chassis backplane
// The easiest way to do this, with fewest

/7 VSG 1 and 3 use default triggers 6 and 7 for ALC Hold and front panel external trigger
/7 VSG 2 and VSG 4 use triggers © and 1

// Use trigger 5 for the external trigger on backplane

19915, TriggerBus. Connect (9, AgM9018TrigBusEnun. AGMIR1BTrighus2Tol) 5

1991, TriggerBus. Connect (1, AgM9018TrigBusEnun. AGMIR1BTrighus1To2) 5

1991, TriggerBus. Connect (6, AZ9018TrigBusEnun. AGMIR1BTrighus3T02) 5

1991, TriggerBus. Connect (7, AgM9018TrigBusEnun. AGMIR1BTrighuS2T03) 5

19918, TriggerBus. Connect (5, AgM9018TrigBusEnun. AGMIR1BTrigBus2TolAnd3) 5

// Redefine tiggers for VsG 2 and 4
1M9381[1]. System. PXIResources. AddHint("M93114", "M93104", "ALC TRIGGER",
AgMB3EAPXTRES0UrCETypeEnun. AgMO3BXPXTResOUr CeTypeTTL_TRIGGER,
AgM93EXPXTRES0urcesEnun. AgMO3BXPXTResourcesTTL_TRIGGER 1) ;
361a", "MO311A", "EXTERNAL TRIGGER",
AgH93EXPXTRES0urCeTypeEnun. AgMO38XPXTResoUr ceTypeTTL_TRIGGER,
AgM93EXPXTRES0urCesEnun. AgMO3BXPXTResourcesTTL_TRIGGER_0) 3

‘ALC TRIGGER",
AgMB3EAPXTRES0UrCETypeEnun. AgMO3BXPXTResoUr e TypeTTL_TRIGGER,
AgM93EXPXTRES0urCesEnum. AgMO3BXPXTResourcesTTL_TRIGGER 1) ;

EXTERNAL TRIGGER",
AgH93EXPXTRES0UrCeTypeEnun. AgMO3BXPXTResoUrceTypeTTL_TRIGGER,
AgMB3EXPXTRES0UrCesEnun. AgMO3BXPXTResources TTL_TRIGGER_0) 5

if (nVSAChassisEnabled)

1/ Assume VShs in slots 2-4, 6-5, 12-14, 16-18
77 e need to route trigger 1 from the master M214A to the last slave MS214A.
77 Trigger 2 from slave 1 to mester
77 Trigger 3 from slave #2 to mester
77 Trigger & from slave 3 to mester]

M9918vsa. TriggerBus. Connect(1, Agilent.AgMI01a. Interop. Ago01aTrigBusEnun. AGMIRIBTrigBUS1To2T03) 5
M9918vsa. TriggerBus. Connect (2, Agilent.AgMIR1S. Interop. Ag901aTrgBusEnun. AGMOR1BTrigBUS2ToL) 5

/1 Ve need to make sure the ALC Hold and front panel External Trigger routings within each VSG do not conflict with adjacent VSG's
// v nesd to assign a trigger to use for the user-generated backplane trigger from M9300A to M93114's that does not conflict with any other trigger, and

bl

=11 [
Gy tsitagient com\EMG

23 Work Item Templates

) Worktems
Documents

& Reports

5 Builds.

2, Team Members
Source Control

> (3 MRL Adlborg

(5} Team Explorer

M9918vsa. TriggerBus. Connect(3, Agilent.AgMI@1S. Interop. Ag901aTrgBusEnun. AGMIR1BTrigBus3To2Tol) 5
M9918vsa. TriggerBus. Connect (4, Agilent.AgMI@1S. Interop. Ag9018TrgBusEnun. AGMIR1BTrigBUS3To2ToL) 5

‘enum Agilent.AgM018 Interop.AgMS018 TrigBusEnum
Trigger bus connectivity for a single PXI_TRIG [0.7]. Valid trigger bus segments are: Busl (slots 1-6), Bus2 (slots 7-12), and Bus3 (slots 13-18)

Your instant messaging client is either not running or you are not logged on. Log on your IM client and refresh team explorer to enable IM integration. E
Skipping loading group TEAM-TFS-HPO-wit into Team Members because it has 141 members

output |
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add it to the toolbox. 347, M9381lchanl.Utility.ErrorQuery(ref errorcode, ref message); Properties

348 if (errorcode 0) 8- (& References
349 Console.WriteLine (message) ; +3 AgMa1sLib
350 } while (errorcode 0) +3 AgMa300Lib.
o 3 AghsLi
352 //Initialize M9381 Channel 2 +3 WiDriverlib
555 | M93elchan2.Initialize (M938lChan2resource, idquery, reset, M93gloprions) -3 stdole =
354 3 System
o 3 SystemCore
56| // Ciear starvup messages & wamnings if any. 3 SystemData
357 do -3 System.Data.DataSetExtensions
sse | ¢ -3 System.Deployment
359 M9381chanz Uriliny. ExrorQuery (ref errorcode, ref message): 3 SystemDraving
360 if (errorcode 1= 0) o e imtons Forms
36 Comsoie.WriteLine (message) 3 e Widowe Form DoaViusizati
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364 // Route triggers on chassis backplane -3 SystemXmlLing
365 M9018.TriggerBus.Connect (5, Agilent.AgM9018.Interop.AgM2018TrigBusEnum. & & Waveforms
366 M9018.TriggerBus.Connect (1, Agilent.AgM9018.Interop.AgM2018TrigBusEnum. 5] 80211ac MCS9 255 160MHzBW.scp
367 M9018.TriggerBus.Connect (2, Agilent.AgM9018.Interop.AgM2018TrigBusEnum. L 80211ac_MC59_255 160MHzBW0.wfm
bl 7 8021 Lec MCS3_255_16OMHBWLvim
369 // set frequency and power level (don't. Wait until the next step, in || 80211ac MCS9_255 B0MHzBW.scp.
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377 M9381chan2.RF.OutputEnabled = rfEnabled; _
378 EpE
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0| if (pursemiamkingEnsbleCheckaox.Checked)
o
352 1938 1chan1 . RF . OutputPulsstode = AgHI2SXONTPNCFil SSHadSE R  AGHSIRRO
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354
385
356 | // Clear startup messages & warnings if any.
57| a0
ssel|
359 M9381chan2.Ueility.ErrorQuery (ref errorcode, ref message):
360 if (errorcode 1= 0)
361 Console.WriteLine (message) ;
62| ) wnile (errorcode i= 0);
363 -3 System.Data DataSetbtensions
364 | // Route triggers on chassis backplane -3 System.Deployment
565 | M9018.TriggerBus.Connect (5, Agilent.AgMS018. Interop.Ag015TzigBusEnun. AQHO016TrigBus2TolARS) 7 .3 System Drawing
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362 | // Set frequency and power level (don’'t. Wait until the next step, in ReadGUIControls)
-3 System.XmlLing

370
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275 | bool sfEnapiea = RfZnapleControl.Checkeds TR et st
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575 | 7/ Tarn F 0n, pulse blanking on
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s 1938 1chan  RF . OutputBuLsstode = AgHI2SXONTPSFil S2odSEn  AGHSISRORTPUC Pl seHode P SeOnNA ThTE 19 e s
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398 -3 System.Xml
395 | // Enable moaulation e
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ciiSenenl i PowerAmpDemoNis PowerAmpTestlib ~] ¥ setupVgVss(atring testWaveform, double centerfreq, double targetPout, double targetGain) B = Eal=lE
N // level. E3 ] cdma2000Test.cs -
Tnere re o vible contole public void setupVsgysa(string testiaveform, double centerfreq, double targetPout, double targetGain) 5 edgecs
| thistext to add it to the toolbox. { 1) setup the vs6 ] evDoTestes
double sourceaxLevel - targetPout - targetGain + getInputatten(centerfreq, ©) + 105 0 reres
19381.RF. Frequency - centerfreq; e s
H9381.RF . Level = sourcefiaxLevel;
J/start at the ideal power level ) wanTest.cs
M9381.Modulation.BasebandPower = -10; 4 [ Waveforms
/Do not use ALC with BasebandPower conmand ] 80211cMCS9_40MHzwfm 5
49381.ALC. Enabled - false; ) 80211nMCS?_20MHzwfm
M9381.RF.OutputEnabled = true; ] cdm32000, R-Pilot, R-FCH, R-SCHwfm
49381 Hodulation. Enabled ~ true; £DGEL Framentrn
M9381.Modulation.PlayArb(testiaveform, AgM938xStartEventEnum. AgMI3BxStartEventInmediate); [ evDO Reverse, WFMLwfm
77 et RS value from playing waveform [P
19381 Modulation. IQ.ArbInformation(testiaveform, ref arbSampleRate, ref arbRmsValue, arbcale, rfMarker, alcharker); o
) PowerAmpDemoProgram.cs
17 setup the vsa 4 (3 PowerampTest L
19391.RF. Frequency = centerfreq; =4 Properties
19391 RF _Power = targetPout + refLeveliargin - getOUtpULAtten(M939L.RF . Frequency + N9391.PowerAcquisition.0FfsetFrequency, 0); 4 L References
}9391.RF . Conversion = AghodularysaConversiontnun. AghodularVsaConver ionduto; 5 AgMOOUOFundamental
19391 R PeakToAverage = arbRnsvalue; = rgpsan
H391_RE . TFsanduidth = ifBandwidth; ey
7/ Configure the Acquisition N eeatis
49391 Acquisitiontiods = Agriodular/saAcquisitioniods nun. AghodularVsaAcquisitiontiodepowers oM
M9391.PowerAcquisition.Bandwidth = sampleRate; -3 iDriverL i
19391 Poweracquisition.Durstion = purburation; 3 Microsoft Csharp.
19391 PowerAcquisition.ChannelFilter. Configure (FilterType, FilterAlpha, Filterdu); -3 System
77 Send Changes to harduare @ System.Core
19391 Apply(); -3 SystemDats
1939 usitintilsettled(100); -3 System.Dats. DataSetbrtensions
M9381.Calibration. PowerSearch.UsePowerSearchResult (RfPowerOffset, ScaleOffset); -3 System Windows.Forms
Bfeousroffast @ Systemiml .
3 <0 Soluton bplorer
=] 1"
77 setupvsa: 3
77 Configure the VSA for a power amp test that will use the baseband level property of the VSG to set the exact input =
77 level. =
b public void setupvsa(double centerfreq, double targetpout) .

|0 [Relesse EEIR Yo

03«38 Qs

00% -

© 41 Ervors || 4 2 Wamings [0 Messages

Description File Line Column  Project

@ 1 The type or namespace name ‘MSOXA' does not evst in the namespace ‘Agilent (are you missing an assembly reference?) PowerAmpTestlib.cs 13 5 PowerAmpTestLib.

@2 The type or namespace name ‘MSOXA' does not evst in the namespace ‘Agilent’ (are you missing an assembly reference?) VSG_VSA Initialize.cs 18 5 PowerAmpTestlib

(@3 The type or namespace name ‘M3000Session’ could not be found (are you missing @ using directive or an assembly reference?) PowerAmpTestlib.cs 40 16 PowerAmpTest

@ 4 The type or namespace name ‘M3000Resource’ could not be found (are you missing a using directive or an assembly reference?) PowerAmpTestlib.cs 41 16 PowerAmpTest

@ 5 The best overloaded method match for‘Agilent. AgM9391 Interop. JAgM9391 TriggersAcquisitionTrigger Configure edgecs 7 B PowerAmpDemoPro
(Agilent.AgM9391 Interop.AgM9391 AcquisitionTriggerModeEnum, double, int, Agilent AgMS391 Interop. AgM9391 TriggerTimeouthModeEnum, int, gram
Agilent. AgM939L Interop. AgMS3S1 TriggerSlopeEnum, double, double)’ has some invalid arguments

@ 6 The best overloaded method match for‘Agilent. AgM9391 Interop. JAgM9391 TriggersAcquisition Trigger Configure gem.cs 7 B PowerAmpDemoPro
(Agilent.AgM9391 Interop.AgM9391 AcquisitionTriggerModeEnum, double, int, Agilent AgMS391 Interop. AgM9391 TriggerTimeouthModeEnum, int, gram
Agilent. AgM939L Interop. AgMS3S1 TriggerSlopeEnum, double, double)’ has some invalid arguments

@7 Argument 1: cannot convert from ‘Agilent. AgModularVsa Interop AgModulerVsaAcquisitionTriggerModeEnum’ to edgecs 7 61 PowerAmpDemoPro
*Agilent AgMS331 Interop. AgM391 AcquisitionTriggerModeEnum’ gram

@8 Argument 1: cannot convert from ‘Agilent. AgModularVsa Interop AgModulerVsaAcquisitionTriggerModeEnum’ to gem.cs 37 61 PowerAmpDemoPro ..

= 3 ErrorList
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o
7 MIMOTestPlanMIMODemoProgram <[5 playWavetorm 3
555 3
1000 | 1/ Make a waveform with zeros to end our sequence with ?
1001 | //Create a file with zeros at the same sample rate as the GSH and EDGE data files
1002 double[] Arbbata - { 6, 0, 0, 6, 0, 6, 6, 0, 8 };
1003 double sampleRate
1008 double rmsvalue - o
1005 double scaleFactor = 6
1008 Agio38xarkerEnun alckarker = AghS3silarker Enun. AgHS38xtar kertione;
1007 Agis38:0arkerEnun blankingMarker = AgiS38xar ker Enun. AgHO38xar kertone;
1008 | // Remove the sequence if it already exists
1009 for (int 4 = 63 1 < nunchannels; +)
1010 H9381[1].Modulation. Sequence. Remove("Seq");
1011 | // Remove the zeros waveforn if it already exist
1012 | for (int i - 6; i< nunchannels; i++)
1013 H9381[1].Modulation. T0. RemoveArb("zero
1014
1015 1/ Recover the sample rate and RS Value from the waveform to reuse for the zeros waveform
1016 | for (int i - 6; i< nunchannels; i++)
1017 ¢
1018 H9381(1].Modulation. T0.Arbnformation(miaveformHandle, ref sampleRate, ref rmsvalue, =
1019 ref scaleFactor, ref blankingtarker, ref alcHarker);
1020 H9381[1] Modulation. T0.UploadArbboubles ("zeros”, ref Arbbata, sampleRate, rmsvalue, 1);
1021 )
1022
1023
102¢| | 7/ Play imediate First, do poer search, and optionally do 10 OC alignment
1025 for (int 1 = 63 1 < nunchannels; i++)
1026 H9381[1].Modulation. PlayArb("zeros", Agi938xStartEventenun. AgiD3BxStartEventImediate);
1027
1035||  system.Threading. Thresd. Sleep(100);
1029
1030| | //P1ay the zeros waveform, perform power search, then play sequence
1031|| for (int 1 - 6; i < nunchannels; i+)
1032 H9381[1].Calibration. PowerSearch.BlankRFDur ingSearch = true;
1033
1030 double powdffset - 0.6
1035 double scaledffset - 6.0;
1036||  for (int 1 = 65 i < numchannels; i++)
1037 H9381[1].Calibration. PowerSearch.DoPowerSearch(ref powoffset, ref scaleoffset);
1038 -
0% - ¢ 5

Smodpaton ot |59 5]
perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(371,52): warning CS@1
C:\perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(434,56): warning C5@1
perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(449,56): warning C5@1
:\perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(581,52): warning CS@1

Compile complete -- © errors, S warnings
MIMO Generate and Analyze 89500 -> C:\perforce\AppsCode\VisualStudio\Apogee MIMOMIMO Generate and Analyze 39600\V
Build: 1 succeeded or up-to-date, @ failed, © skipped
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To15 For (int 1= 0; 1 < nunChannels; i+f) ]| &7 Solution 'MIMO Generate and Analyze 83600 (1 project)
1015 | 1 2753 MmO Generate and Anaiyze 89600
1017 49381[4].Hodulation. 10.ArbInformation (miaveformandle, ref sampleRste, ref rmsvalue, » 88 Propertes
1018 ref scaleractor, ref blankingharker, ref sloarker); L e
1019 49381[4].Hodulation. 10.UploadarbDoubles("zeros", ref ArbData, sampleRste, rmsvalue, 1); o e
et > 3 Dual Channel
1022 4 [ Four Channel
1025 | // Play imediate first, do power search, and optionally do 1Q OC slignment ] 802115c_64QAM 155 160MHZBW_4Chan.setx
1026 | for (int i = 03 i < nunChannels; i+t) ) 802115c_64QAM_455 160MHzBW et
1025] 19381[4].Hodulation. Playarb("zeros”, AgH938xStartEventEnun. AgH93BxStar tevent Inmediste); ) 802115c_MCS8 155 BOMHEBW AChan et
1026 N 8| 80211ac_MCS9_155 40MHZBW_4Chan.setx
27| systen.Toresding Torced Sleep(166); 2D 07110 MO 455 160MF e
1029 //Play the zeros waveform, perform power search, then play sequence B[] 80211ac MCS9_455 160MHZEWO.wfm
1030 For (int i = 8; i < nunChannels; i++) @[ ] 80211ac MCS9 455 160MHzBWL.wfm
1031 #9381[4].Calibration. PowerSearch. slankRFDuringSearch = truz; 8] 80211ac MCSO 455 160MHzBW2 wim
1032 ] 802112 MCS2 455 160MHzBWS.wfm
1053] | doublel] pow0ffset = new double[nunChamnels]; .7 80211ac_MCS9_4SS 80MH:BWiscp
10341 | double[] scale0ffset = new double[nunchamnels]; = 8. 80211ac MCS9 455 8OMHEBW.setx
1035 | for (int i - 0; i < nunChannels; i++) ) 80Z110c_MCS9.455,BOMHLBWD wim
1036] #9381[4].Calibration. PowerSearch. DoPowerSearch(ref pow0ffset[i], ref scaleoffset[il); ) 021100 MCSS 455 EOMELOWL e
2037 I . <0 Soluton bplorer
1038 | //for (int 1 = 05 i < nunChannels; i++)
1035 | 7/ We3s1[i].Calibration.IQAlignnent.AlignIQADC();
1080
1041 | //stop playback, and let's start again, this time externsl triggered
1082 stopplayback(); =]
1083
104 | System.Threading. Thresd. Sleep(100);
1045
1046| | 1/ hust spply the result we measured in power sesrch previously when we replay
1047) | for (int i = 05 i < nunChannels; i++)
1048] #9381[4].Calibration. PowerSearch. UsePowerSearchResult (pow0f Fset(4], scaleoffset[i]);
1049
1050 | if (continuousRadioButton.Checked == true)
w1 | {
1052 for (int i = 0; 1 < nunChannels; i++)
1053 19381[4].Hodulation. Playarb (miaveformtandle,
1054 AgMO38xStartEventEnum. AeMI38xStartEventExternalTriseer): -

0% - ¢ .

P R | T EYE T
'MIMO VSG Demo Tool.vshost.exe' (Managed (v4.8.30319)): Loaded 'C:\windows\assembly\GAC_32\Agilent.AgM:
'MIMO VSG Demo Tool.vshost.exe' (Managed (v4.8.30319)): Loaded 'C:\windows\assembly\GAC_32\Agilent.AgMoc
'MIMO VSG Demo Tool.vshost.exe' (Managed (v4.8.30319)): Loaded 'C:\windows\Microsoft.Net\assembly\GAC_M¢
The program '[1@584] MIMO VSG Demo Tool.vshost.exe: Managed (v4.8.3@319)' has exited with code @ (@x8).

= output [
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1057| | 17 create the sequence :
2058| | for (int 1= 6; 1 < nunchannels; i++)
w5 | ¢
1060 H9381[1].Modulation. Sequence. Create("Seq");
1061
1062 17 RIS power must be set in the sequence definition.
1063 19381[1].Modulation. RnsPower. = rnsvalue;
1054]
1065 H9381[1].Modulation. Sequence. Addstep("Stepl”
1066
1067 1/ Add a segnent with the waveforn we want to play
1068 19381[1].HoduLat on. Sequence. AddSegnent (miave formHandle)
1069
1070 11 Specify how many tines to play this waveforn
feo 19381[1].Modulation. Sequence. StepRepetitions - (int)repetitionsControl.value;
1072
1073 H9381[1].Modulation. Sequence. Addstep("Step2");
107
1075 11/ After our desired waveforn(s), play a waveforn that is all 0's to turn off RE output
1076 19381[1].Modulation. Sequence. AddSegnent("zeros"); =
1077]
1078 H9381[1].Modulation. Sequence. StepRepetitions = 1,
1079
1080] /1 Play Step 2, with the zeros, forever, until the "Stop” command is issued
1081 19381(1] Modulation. Sequence. NextStep("Step:
1082
1083 H9381[1].Modulation. Sequence.End()
1080
1085 17 scale factor must be set in order to avoid modulation quality issues. S
1086, //5cale factor is not automatically set from the waveform settings =)
1087 71 for a sequence.
1088 19381(1].Modulation. Scale = scaleFactor;
s8] |}
1090 | 7/ Arm the sequence playback
1091 | for (int 1 - 6; 1 < numchannels; i++)
1092 M9381[1].Modulation. Sequence.Play("Seq", AH938xStartEventenun. AgHD3BXStartEventExternalTrigger);
1093
1098 | system.Threading. Thread.Sleep(100);
1095 -
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o I = 55 s
perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(371,52): warning C5@168: The variable
C:\perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(434,56): warning C5@168: The variable
perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(449,56): warning C5@168: The variable
:\perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(581,52): warning CS@168: The variable

< declared but
ex is declared but

declared but
declared but

Compile complete -- © errors, S warnings
MIMO Generate and Analyze 89600 -> C:\perforce\AppsCode\VisualStudio\Apogee MIMOVMIMO Generate and Analyze 89609\VSG SFP\bin\x86\Release\MIMO VSG Demo ~
Build: 1 succeeded or up-to-date, @ failed, © skipped
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1057| | 17 create the sequence :
2058| | for (int 1= 6; 1 < nunchannels; i++)
w5 | ¢
1060 H9381[1].Modulation. Sequence. Create("Seq");
1061
1062 17 RIS power must be set in the sequence definition.
1063 19381[1].Modulation. RnsPower. = rnsvalue;
1054]
1065 H9381[1].Modulation. Sequence. Addstep("Stepl”
1066
1067 1/ Add a segnent with the waveforn we want to play
1068 RSB it Seqence. e (e frsne)
1069
1070 77 specify how many tines to play this wavefor
feo 19381[1].Modulation. Sequence. StepRepetitions - (int)repetitionsControl.value;
1072
1073 H9381[1].Modulation. Sequence. Addstep("Step2");
107
1075 11/ After our desired waveforn(s), play a waveforn that is all 0's to turn off RE output
1076 19381[1].Modulation. Sequence. AddSegnent("zeros"); =
1077]
1078 H9381[1].Modulation. Sequence. StepRepetitions = 1,
1079
1080] /1 Play Step 2, with the zeros, forever, until the "Stop” command is issued
1081 19381(1] Modulation. Sequence. NextStep("Step:
1082
1083 H9381[1].Modulation. Sequence.End()
1080
1085 17 scale factor must be set in order to avoid modulation quality issues. S
1086, //5cale factor is not automatically set from the waveform settings =)
1087 71 for a sequence.
1088 19381(1].Modulation. Scale = scaleFactor;
s8] |}
1090 | 7/ Arm the sequence playback
1091 | for (int 1 - 6; 1 < numchannels; i++)
1092 M9381[1].Modulation. Sequence.Play("Seq", AH938xStartEventenun. AgHD3BXStartEventExternalTrigger);
1093
1098 | system.Threading. Thread.Sleep(100);
1095 -
0% - ¢ 5

Smodpaton ot |59 5]
o I = 55 s < eciores e
perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(371,52): warning CS@168: The variable 'ex' is declared but

C:\perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(434,56): warning C5@168: The variable 'ex' is declared but

perforce\AppsCode\VisualStudio\Apogee MIMOWMIMO Generate and Analyze 89688\VSG SFP\Forml.cs(449,56): warning CS6168: The variable 'ex’ is declared but
£\perforce\AppsCode\VisualStudio\Apogee MIMOMIHO Generate and Analyze 89809\VSG SFP\Forml.cs(S81,52): warning CSP168: The variable 'ex' is declared but

Compile complete -- © errors, S warnings
MIMO Generate and Analyze 89600 -> C:\perforce\AppsCode\VisualStudio\Apogee MIMOVMIMO Generate and Analyze 89609\VSG SFP\bin\x86\Release\MIMO VSG Demo ~
Build: 1 succeeded or up-to-date, @ failed, © skipped
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Whisgroup.Drag an tem | 100 |
‘onto this text to add it to the 1065 M9381[1].Modulation. Sequence.AddStep("Stepl”);
toolbor. e
1067 1/ Add a segnent with the waveforn we want to play
1068 19381[1].HoduLat on. Sequence. AddSegnent (miave formHandle)
1069
1070 11 Specify how many tines to play this waveforn
feo 19381[1].Modulation. Sequence. StepRepetitions - (int)repetitionsControl.value;
1072
1073 H9381[1].Modulation. Sequence. Addstep("Step2");
107
1075 11/ After our desired waveforn(s), play a waveforn that is all 0's to turn off RE output
1076 19381[1].Modulation. Sequence. AddSegnent("zeros");
1077]
1078 H9381(1].Modulation. Sequence. StepRepetitions
1079
1080] /1 Play Step 2, with the zeros, forever, until the "Stop” command is issued
1081 19381(1] Modulation. Sequence. NextStep(*5tep2");
1082 8
1083 H9381[1].Modulation. Sequence.End()
1080
1085 17 scale factor must be set in order to avoid modulation quality issues.
1036 J/5cale factor is not automatically set from the waveforn settings
1087 71 for a sequence.
1088 19381(1].Modulation. Scale = scaleFactor;
1085 )
1090 77 arm the sequence playback
1091 for (int 1 = 63 1 < nunChannels; i++) o
1092 M9381[1].Modulation. Sequence.Play("Seq”, AgM938xStartEventEnum.AgMI38xStartEventExternalirigger); =)
1093 :
1098 Systen. Threading. Thread. Sleep(160);
1095 1 u
1096
1097 | 7/ Generate a sync pulse on the M9360 reference module, on PXI trigger 5
1095] | M9300.ReferenceBase2.ProgranmableOutputTrigger2.GenerateTrigger();
1095
100 [}
1101 |catch (Exception ex) N
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perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(371,52)
C:\perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(434,56): warning C5@168: The variable
perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(449,56): warning C5@168: The variable 'ex'
:\perforce\AppsCode\VisualStudio\Apogee MIMO\MIMO Generate and Analyze 896@@\VSG SFP\Forml.cs(581,52): warning CS@168: The variable 'ex’
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Compile complete -- © errors, S warnings
MIMO Generate and Analyze 89600 -> C:\perforce\AppsCode\VisualStudio\Apogee MIMOVMIMO Generate and Analyze 89609\VSG SFP\bin\x86\Release\MIMO VSG Demo ~
Build: 1 succeeded or up-to-date, @ failed, © skipped
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