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Goal: allow engineers to extend the capability of ICE by creating
applications in their preferred development environment

Here it is shown that it is possible to interact with ICE from within
LabVIEW™ 2011 and MATLAB™ R2012A using .NET remoting

running on the same machine using an IPC channel (inter-process communication)
running on different machines using a TCP channel (transmission control protocol)
interacting with instruments and other schematics configured in ICE

« control RF and DC sources

« control switching matrices

« control RF and DC analysers

 initiate measurements

* retrieve calibrated” data from analysers and DUT
possibly directly controlling additional hardware which is not controlled by ICE

“) the calibration itself needs to be performed in ICE

LabVIEW and MATLAB are registered trademarks of respectively National Instruments and The MathWorks, Inc



LabVIEW example #1 — ICE Getting Started — using IPC (l)
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LabVIEW example #1 — ICE Getting Started — using IPC (Il)
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LabVIEW allows to select the desired
property or method of the IRemoteServer
which is returned when opening the

< connection at the specified URL




LabVIEW example #1 — ICE Getting Started — using IPC (lIl)

File Edit View Project Operate Tools Window Help
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Schematic returned by IRemoteServer
= must be casted to RFSource in order

v[ to access its source-related properties




LabVIEW example #2 — ZVT8 — using TCP (I)

] remoting - TCP - Z¥T8 - 2012A.vi Block Diagram
Eile Edit “ew Project Operate Tools Window Help T
||::> |{§}| OIEI | 13pt Application Fonk |« ||*Dv || o~ ||$v ||@§v | v|| Search > Y ” o) | H|H 1
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LabVIEW example #2 — ZVT8 — using TCP (Il)

B remoting - TCP - Z¥T8 - 20124 vi Block Diagram
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Setting the frequency and output level
of the RF source based on
the unique name assigned in ICE

Retrieving the time-domain and
frequency-domain data from the DUT
(e.g. “bf” at port 2)

Converting the complex type defined
in ICE to the complex type defined in
LabVIEW



MATLAB example — ICE Getting Started — using IPC  (rce aico supportes)

) MATLAB R2012a ]

File Edit Yiew Insert Tools Debug Desktop ‘Window Help

hﬂ l§ | * % ﬁgl o ™ | h ﬁ E] | (7} |Current Fulder:IC:'l,hUme'l,Fransv'l,NMDG'I,prUjEcts'l,MathWUrks LI_I &

: Shorkcuts 2] How to Add (2] What's Mew

Command Window w0 x Workspace ~ O a x
Trial>> utilshssemblyInfo = NET.addhssewbly('C:Program Files\NMDGYICE Z0124%1ib\NMDG.Utils.dll'): = E {E Eﬁ % |Stack:|BaseL|| @Select data ko plot -

NMDG.Utils. LicenseProvider. InitializeThirdPartylicensing(]

% 4 small MATLAE .NET helper class provided by NMDG deals with the fact that MATLAE does not officially support NET remoting
matlabHelperdssemblyInfo = NET.adddssenbly('C:4Program Files'HMDGYICE Z012ZA4%1ib\MATLAEHelper.dll'):

% Opening a IPC comnection to ICE

watlahProxy = NMDG.MATLABProxy('ipc: //icelink/ICE.rem'];

% Setting DC and RF sources and ditto analyzers based on matlabProxy.ActiveSchematicNames
% The abstract Schematic is automatically casted to the concrete class
dciourcel = matlabProxy.GetActiveSchematic('DC Source 1');

doiourcel. Jutputlevel = -1;

deofourcel. OutputEnabled = true;

dciource? = matlabProxy.GetActiveSchematic('DC Source 2');

dciourcez. utputlevel = 4;

deofourcez. OutputEnabled = true;

rfjourcel = matlabProxy.Getdctivedchematic|'RF Zource 1');

rfinalyzer = matlabProxy.Getdctiveldchematic|'RF Analyzer - Simulation'):
rfinalyzer. Actual FrequencyGridIndex = 1; % Select 2 GHz
rffourcel.Frequency = rfinalyzer.FPundamental Frequency;
rfjourcel.utputlevel = 8;

rffourcel. OutputEnabled = true;

dcinalyzer = matlabProxy.Getdctiveldchematic|'DC Analyzer - Simulation'):
rfinalyzer.Measure() ;

dcinalyzer.Measure () ;

dut = matlabProxy.GetActiveichematic( 'DUT'); hj l§ H ‘:é ”K| +:\- N {ﬂ-? @ \'J!._'J ﬂ T
| | |

% Retriewe frequency domain information of transmitted wawe at port 2

Mame £ |Class Value

deanalyzer MMDG. COC0S, Modeling. Sfunctions. DCAnalyzer_SfunctionsBasedsimulator <1xl Ml
decSource] MMDG, COCOS, Instrument s, DC, DCSource_Emulation <1x1 Ml
deSource? MMDG. COCOS, Instruments, DC D Source_Ermulation <1zl Ml
dut MMDaG, COCOS, Modeling, Sfunctions, DUT _SfunctionsBasedSimulator <lxl M
freqData Extreme.Mathematics, DoubleComplex[] <1x1 E:
freqDatalm double [0,3.44:
freqDataMATLAE double {complex) [0.3283
freqDataRe double [0.3283
freqList double [o,2.000
matassemblyInfo MET. Assembly <lxl Ml
matlabHelperAssemblyInfo  MET.Assembly <lxl M
matlabProey MMDG. MATLABP oy <1xl Ml
rfanalyzer MMDG, COC0S, Modeling, Sfunctions, RFAnalyzer_SfunctionsBasedSimulator <lxl M
rFSourcel MMDG, COCOS, Instruments, RFSource_Emulation <lxl M
timeDrata double <1x200
timeStamps double <1x200
utilsAssemblyInfo MET. Assembly <1xl Ml

|
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||
freglist = double(dut.Ports(2).Iten('bE').X):
natdssenhlyInfo = NET.addissewbly('C: \FProgram Files\NMDGAVICE Z012A%1ib\NMDG. Math.dll'): T
freqbata = dut.Ports(2).Iten('bE').¥; :
% Conwert the cowmplex data type defined in ICE to the cowplex data type defined in MATLAE [ty
freghataRe = double (NMDG.Math.General.Re(freqData)); E
freqhatalm = double (NMDG.Math.General.In(fregbata)); E
freqhataMATLAE = fregDataRe + freghataIm * 1i; :» ------------
% Retrieving time domain information of the current at port 2 H
timedtamps = double(dut.Ports(2).Item('it').X); E
timeData = doubledut.Ports(2).Iten|'it").¥1; i
% Generating the plots in MATLALE 5 B
subploti2, 1, 1)
stem|freqlist, double (NMDG.Math.General.dBmfreqlhata)), 'ShowBaseline', 'off', = =
'MarkerFaceColor', [1 0 0], 'Marker', 'mone', 'LineWidth', 2, 'Color', [1 0 0], 'BaseWalue',6 -100);
grid on
title('hZ(f) ')
®label('freq (Hz)')
ylabel | 'dEm')
subploti2, 1, 2)
plot({tine$tamps, timeData, 'LineWidch', 1, 'Color', [1 0 0]):
grid on
title('iz(t) ') |
xlabel|'time (=)'}
Jx ylabel('ar) _|;|
ll | 2] lm |
4 start | y
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