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1 Introduction

This document gives an overview of how a user can create a source that varies its voltage or
current during the Monte Carlo Analysis in PSpice AD.

2 Detailed Explanation on a DC Voltage Source

Step by step is explained how to create your own source.

2.1 Creating a New Project
OrCAD Capture is started. No Project or Design is opened.

e File > New > Project
¢ Name it My_Sources and select Analog or Mixed A/D

Mew Project P
s
Create a Mew Project Using
o
;'EE}:? @ PSpice Analog or Mixed A7D Tip far Mew Users
Create a new Analog or
- Mixed 4/0 project, The
% () PC Board \Wizard new project may be blank,
or copied from an esxisting

temnplate.

[ g? () Programmable Logic ‘wizard
[+ ]
() Schematic

Location

D:4WPSpicetdspplication_Maotes\FlowCAD_AM_PSpice_Sources

e Click OK.

Create PSpice Project

2
() Create based upan an existing project

AnalogGMDSymbol opj Browsze. .

@ Create a blank project

e Choose Create a blank project and click OK.
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¢ In the Project Manager right click on the .dsn > New Schematic > Name it
My DC_V_Source.

EF C:\FLOWCAD\MY_SOURCES\My So... [ = || & |3l

Analog ar Miked A/D

£ File |'E$4= Hierarchy|

=1 Design Resources
=-B3 A\my_sources.dsn*
- @ SCHEMATICL
: -1 Design Cache
...E0 Library

2] Outputs

[0 PSpice Resources

e Right-click on the new Schematic Folder > New Page > OK.

2.1.1 Designing the Equivalent Circuit Diagram

e  Open the new Schematic.
e Place > PSpice Component for the DC-Source and the Resistor.

e Inthe Library Analog you find the Part E, or Place > PSpice Component > Source >
Controlled Source > VCVS.

e Place the 0 Ground.
e Place the Hierarchical Port.

E1 T >PORTRIGHT-L

I1 R1 S:E[g
1k f >PORTRIGHT-L

GAIN =1
OAdc

e Add the wires, change value of the resistor and the names and of the Hierarchical Ports.

@ % | 51 |
11 R1 O
* oan-1 L

OAdc

To simplify the schematic there is a current source. The voltage value will be interpreted as
current value. [V] — [A]. As long as the Resistor R1 is 1Q, this works fine. At the Input of E1 will
be the voltage you define.
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21.2 Transferring Values from Symbol to Subcircuit

So that the tolerance and the voltage can be set in the schematic, in which the My_Source will
be placed, it is necessary the following:

e Add from the special Library the part SUBPARAMETERS.

e Add new Properties to the Part SUBPARAMETERS and call them for example: DCVoltage
and DCVTol. Add some default values to the new Properties.
For better readability they are set visible.

SUBPARAMETERS:
DCVoltage = 1
DCVTol =10
» E1
| Bl >+
DC = @DCVeltage 1" R1 | 2
1 TOLERANCE = @DCVTol |
N . E GAIN =1 \—D‘
L
-0

e Double click on the source.

e Add the value @DCVoltage to the Property DC and set it to visible.

e DoubleClick on R1.

e Add the value @DCVTol to the Property TOLERANCE and set it to visible.
e Save the schematic page and close it.

Note

Do note create Properties with a name that is already used by the system.

The percent sign % for the TOLERANCE Property shall only be placed ones from the main
schematic to the subcircuit. If it is missing, or more as one time in the variable chain, you will get
a similar error message:

ERROR(ORNET-1019): Pin in template not found on V5.R1

2.2 Creating the New Part

2.21 Creating Automatically the Symbol

e Select the schematic folder in the Project Manager.
e Click on Tools > Generate Part.
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Generate Part

e
Metlist/source file:
|_PSpize_Sources_with_toleranceshmy_sources dsn Browse. .
[poee. |
Metlizt/zource file type: Frimnitive
C 5 chematic/Desi l @ Mo -Help
apture Schematic/D esign - P Yes
Part narme: (1 Default FPG& Setup

Mv_DC_V_Source

[ Copy schematic to libram
D estination part brary;

*z\FlowCAD_Ak_PSpice_Sources with_tolerances'my_sources.olb Browse. .

(@) Create new part (") Update pinz on existing part in libram.

Fick symbols manually

Sort ping Additional pins

@ Asoending order Specily the number of additional
pinE an park

(7)1 Descending arder 0

[] Rretain alpha-rumeric pin-numbers, Device is pin grid anray wpe package.

Implementation

Source Schematic name:

Schematic Yiew wY_DC_%_Source -

[:APSpicetdpplication_Motes\OLD_APP_LIPDATENZIP:Y| | Browse...

e Click on OK.
e The Split part window opens. Close it clicking on Save.

B | Split Part Section Input Spreadsheet ' C1 =
. P R Part Mumbering
Part Mame: \pv OC W Source Mo of Sections: 4 Part Ref Prefis: || - s
— @) Mumeric () plphabetic
Number Name Type Pin Visibility Shape PinGroup Position Section
1 + Output Line Right 1
2 - Output Line Right 1

Delete Finz Save ] [ Cancel ] ’ Help
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2.3 Designing the Source Symbol

FlowCAD

The symbol that is generated automatically with the generate Part function is a square with pins.

You can design it the way you like:

e Double click on the Symbol in the .olb.

My_Sources.op)

]

Analog or Mised A/D

3 File |E$.u Hierarchy

=--C0 Design Resources

EI Amy_sources.dsn

: SCHEMATICL
CI My DC_V_Source

: -0 Design Cache

IZ:I Library

=0 Outputs

B Amy_sources.olb
|'=_“I My_DC_V_Source
-0 Library Cache

[--C0 PSpice Resources

e Edit the Symbol as you like.

<Value>
DCVOLTAGE=1
DCVTOL=10

For example:

V?
<Value> +
DCVOLTAGE=1 /| ——
DCVTOL=10%

e To change the reference Designator or the part name click on Options > Part

Properties...

e Add the percent sign in the DCVTol Property.
¢ Change the settings of the Pins clicking on the pins.

Pin Properties P
Hame: Shape:
.
+
Nuber g

Output - IJser Properties...

v
@ Scalar o
Fir Vizible
Bus

e  Save your new symbol.
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3 Using the New Source in a Design

e File > New > Project
e Add the new .olb My_Sources:

. My DC W _Sourge” | 7
. DLVOLTAGE =10

e Create a new simulation Profile.
e Add the Library in Simulation Profile.
e Add the Monte Carlo settings with the Output Variable.

Py = Wrovw wu es  wn g e oo me e s
..... {8 Simulation Settings - sim =]

Analysis | Configuration Files | Options | Dats Collection | Probe Window |

v Analysis typs:

B @ Monte Carla [ Enabls PSpice A4 suppppeePTEmm
V1 Time Domain (Transient) ~ () Worst-case/Sensitivity  Dutput variabl @

My_DC_V_Source Options:
DCVOLTAGE=10{ —— R1 [/]General Settings
DCVTOL = 15% L

Monte Carlo options

Nurnber of mns: T

1Kk \ [EdlIonte Carlo/Worst Case |ENTRY =T
Frandam number [..32767]
Al hd uns

-case/Sensitivity options
Wary devices that have | both DEV and LOT talerances

Lirnt devicas to typelsk

Save dats hom sach snsitiity run

@ [ Parametric Sweep
—————1| | | Temperature (Sweep)
[[]Save Bis Point
[ Lozd Bias Point
] Save Check Points
|| Restart Simulation
| MCloadSave.. | | Mo Sefings.. |

O/ 0K | | Abbrechen | [Ubemchmen | [ Hife |

1

e Run the simulation.

4 AC Voltage Source

SUBPARAMETERS:
ACVoltage = 1
Offset =1

" ACMAG = @ACVoliage ~ |
DC = @0ffset

R1

Equivalent Circuit Diagram
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.
5 Sinus Voltage Source
' L ' ' ' SUBPARAMETERS: | | =
ACVoltage = 1
........ ACVTol=5 L.
Frequenz = 555
Offset =1
AClnfo =0
E1 .
VAMPL = @ACVoltage E g °
FREQ = @Frequenz R . o .. GAN=1 .

VOFF = @Offset

R .
AC = @ACInfo TOLERANCE = @ACVTol

Equivalent Circuit Diagram

6 DC Current Source
o o ) o ) o ) SUBPARAMETERS:
DCCURRENT = 1
DCITol=5 L . . .
. . U . .
Gﬁﬁ . . . l::;:
DC=@DCCurrent | 1 ) ‘R ) ) o © T GAIN=1 ) ) o

)
TOLERANCE = @DClITol

=0
Equivalent Circuit Diagram

7 AC Current Source

SUBPARAMETERS:

ACCurrent = 1

ACIOffset =1

ACITol =5

’ &1 .
ACMAG = @AGCurrent T .
DC = @ACIOffset
R GAIN= 1

1
TOLERANCE = @ACITol

1

Equivalent Circuit Diagram

8 Sinus Current Source

SUBPARAMETERS
ACCurrent.= 1

ACITel = 5-

ACIOffset = 1
ACIFrequenz = 777

IAMPL = @ACCurrent
FREQ = @ACIFrequenz

IOFF = @ACIOffset R1

TOLERANCE = @ACITol

Equivalent Circuit Diagram
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9 Reuse of the .olb

Even though you have not chosen Copy schematic to library in the Generate Part window,
you can reuse the part for other designs. You just have to make sure the path for the schematic
is correct in the property Implementation Path.

Note

FlowCAD

You can use the library for other PSpice projects. After placing the part in the schematic, you
should check the property Implementation Path.

When you use the part in a design that is located in the same folder as My_Sources.dsn, you
may not need to modify the Implementation Path.

If you save the library (.olb) somewhere, you must check the Implementation Path, and change

it if necessary.

(X Property Editor

[New F'repelt_l,J...] [ Apply ] [Display_._] [Delete F'lepert_l,l] [

Fiwat

] Filter by [

A
SCHEMATICAT : PAGE1 : U1
Color Defautt
DCVOLTAGE 1
DCWVTOL 10%
Designator
Graphic My_DC_V_Source.Mormal

D

Im Elementation

Implementation Path

CAFlow cad\Wy_Sources\WYy_SOURCES. DSN

My DC W _Source |

Implementation Type

Schematic View

Location X-Coordinate

520

Location Y-Coordinate

280

Name INS412
Part Reference u1
PCB Footprint
Power Pins Visible -
Primitive NO
PSpiceTemplate KY@REFDES %+ %< @MODEL
Reference u
Source Library CAFLOWCADWY_SOURCESWY_SOURCES.OLE
Source Package My_DC_V_Source
Source Part My _DCV_Source MNormal
Value My_DC_V_Source

10 Use of the Appended Files

Unzip the files to a folder called C:\Flowcad\My_Sources.

In source_test.opj you will find two simulation profiles one for the AC sources and one for the
DC and sinus sources.
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