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Using Simulink® Models

Execution of Algorithm Simulation on an X-Stream Scope

Simulink, a software option of

MATLAB, is a well known tool -

to simulate algorithms on a per- it : =0 x|
sonal computer. In the automo-
tive market, it simulates vibra-
tion of an auto body to optimize

its suspension. In communica- —E 4@

File Edit Wiew Simulation Format Tools  Help

DS B o @

tions, it simulates modulation Soope Seepe
and demodulation of a digital

communications system. In the C? » 1_00'_09552,1 =%)
data storage market, it simulates Disorete Filter

channel elements, such as an
equalizer or detector

Simulation in Simulink usually
uses a standard internal signal

generator as a signal source, but Ready T00% i i TR T 7
sometimes circuit simulation Figure 1: Digital filter model for simulation

with an actual signal is needed.

Since LeCroy’s XDEV math op- T P

tion allows X-Stream oscillo-
scopes to implement MATLAB
as an embedded function, Simu-
link can be implemented as well.
One advantage of this method is
that simulated results can be
analyzed by the advanced analy-
sis functions of the scope, such
as jitter and serial data analysis,.

Figure 1 shows a simple digital
filter model. To implement the
Simulink model in the oscillo- .
scope, it must be called from .
MATLAB where it is stored as |

“Modell”. Figure 2 shows the
setup for math trace F1, using

MATLAB as an embedded func- Figure 2: F1 setting to use the filter model through MATLAB.
tion. To call the Simulink model
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from MATLAB, the “sim” com-
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command is used.

The syntax of the command is as
follows.

[t,x,y]=sim(‘ModelName’, Simula-
tionTime, Options, DataArray)

“DataArray”, the input data for
Simulink Model, must be a
two-dimensional array consisting
of time and voltage values. Since
the waveform data, WformlInl,
transferred from the oscilloscope
to MATLAB is a one-dimen-
sional data array of voltage
values, it must be converted to a
two-dimensional array in
MATLAB with the addition of
the time data array. To make
time data, MATLAB needs the
following information: time
resolution and number of points
of Wformlnl. The time
resolution can be read as
“TimePerPoint” from the oscil-

loscope. Since the X-Stream
oscilloscope  uses  Windows
based software, it is COM

(Command Object Model) based,
and the needed parameters can
be read through ActiveX. The
MATLAB command for this op-
eration is shown below:
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[t,x,¥]==in('Modell’ ,Duration,simset, ut);

Wiormlut = ¥;

tadjust output waveform units and scaling with the following
4variables. Uncomment and calculate as needed

FverlUnits='¥' thorlUnits="'3";
fweritart=-0.05;veritop=0.05;hor0ffset=0;horPeritep=1.0e-10;

N H|B2@o o | S @ | 88| BDERE| s 5]
all|= l:omclient, off; =
2= dso=actxserver('LeCroy.XstreamD30');
3| - TimeP=dso.cquisition.Horizontal. TimePerPoint. Value;
4= Wsize=size(WiormnInlj ;

A= | Duration=TimeP*(Wsize(:,l)-1):
Bl — t=[0:TineP:Duration]';

7|=| wu=WformInl:

8- ut=[t ul:

sl

2| |»

[script [Ln1 Cal1

Figure3: MATLAB script to call Simulink model

of WformInl can be calculated
as the product of time resolution
and number of points.

Then time array “t” is generated
using those parameters.

The data array “ut” is made from
the calculated time array and the
WformInl amplitude by con-
catenation. Then “ut” is sent to
the Simulink model by the “sim”

command. In this case, the
Simulink model name is
“Modell”, under which the

Simulink model was stored pre-
viously. Since simulation time

dso=actxserver(‘LeCroy.XstreamDSO’)
TimePerPoint=dso.Acquisition.Horizontal. TimePerPoint.Value

And the number of points of the
sample length of WformlInl is
obtained by using the “size”
command. So now the duration

LeCroy

must match the duration of
WformlInl, the variable “Dura-
tion” is used in the command.
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Figure 4 shows the settings of
the simulation parameters of
“Modell”. The “Solver type”
must be set to Fixed-step, and
“Fixed step size” must be set to
the time resolution of WformlInl.
The variable “TimeP” can be
entered into this column.

Figure 5 shows the setting of
block parameters of the “Dis-
crete Filter”.  “Sample time”
must also match the time resolu-
tion of WformlInl. Again,
“TimeP” can be entered into the
column.

Now, the Simulink model is in-
serted into the oscilloscope's
math process flow, and the simu-
lated result appears in math trace
FI.
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Figure 4: Simulation Parameter Setup
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Figure 5: Discrete Filter Setup
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The digital filter model is a

low-pass filter. Its cutoff fre- File etical Timebase Trigge ure  Math Utilies  Help
quency depends on time resolu- ' ' i
tion. In this case, it is
40.8 MHz @ 5 GS/s.

Figure 6 shows the result of the
simulation. The upper trace is
the input signal into Channel 1
and the lower trace is the simu-
lated result at 40 MHz. Pa-
rameter P3 shows the ratio of
amplitude input to output. It is
at near cut-off frequency, so it
shows close to 0.707.

Figure 7 shows the result of the .
simulation at 100 MHz. The
simulated result has much
smaller amplitude.

This shows how Simulink can be
used as a component within the
math processing stream of a
LeCroy X-Stream oscilloscope.
It adds the ability to process data
based on simulations of system
components that are being con-
sidered in design, reducing the
need to use prototypes.

File Werical Timebase Trigger ure  Math Utilities  Help

Figure 7: Simulated result beyond cut-off (100 MHz)
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