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PLECS meets SPICE

One model. From Systems to Semiconductors.

pPlexim

electrical engineering software
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SPICE Ingredients

Modified Nodal
Analysis
(MNA)

Netlist Compact
Parser Models

Variable Convergence
Stepsize Helpers

Implicit
Solver

plexXim



Modified Nodal Analysis (MNA)

J Step1

l Step 2

J Step3

Write KCL at each node

node @ —1y —tr =0
node () tp—1c =20

Apply branch egs. using KVL

, 1
resistor IR — —ZVUR
R
KVL UR — U1 — V2

Add source and dynamical eqgs. using KVL

@
dt

U1

capacitor

C’Uz

source

q
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Modified Nodal Analysis (MNA)
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Comparing Formulations

l SPICE DAE System Differential Algebraic Equations
d (DAE)
dt q(x) = f(x) ) 2 cqs. iC”Ug i
0=g (Xa t) at
—V =0

© ) —iv—%(vl—vz)zo

R
Qv e 1
~) V C —— :
- —(v1 —v9) —1c =0
. R( | —V2) —iC
J PLECS — (0)
State Space System Ordinary Differential Equations
d (ODE)
ax = Ax + Bu - d 1 1
—vc = ==V Ve




Netlist

@ @ Spice Netlist: RC_SPICE_Demo/Netlist
VEEES Terminals  Probes Parameters
1 .SUBCKT Filtered Pulse N1 N2
2
3 .param VL = 0 ; Low level of pulse
4 .param VH = 5 ; High level of pulse
5 .param TD = 0 ; Time delay before pulse starts
6 .param TR = 1lu ; Rise time
7 .param TF = 1u ; Fall time
8 .param PW = 20u ; Pulse width
9 .param TO = 100u ; Period
10
11 R1 N1 N2 1
12 V1 N1 0 PULSE({VL} {VH} {TD} {TR} {TF} {Pw} {TO})
13 C1 N2 0 1le-6
14
15 .ENDS
Import Netlist
Help Cancel

+ +
~)V —
® RC_SPICE_Demo
N1 * |
Filtered_Pulse vm1i : I—> -

N2

Scope




Netlist

® @ Spice Netlist: RC_SPICE_Demo/Netlist @ @

Netlist Terminals Probes Parameters | R
+ +

1 .SUBCKT Filtered Pulse N1 N2 ~)V C —=—
2 —
3 .param VL = 0 ; Low level of pulse
4 .param VH = 5 ; High level of pulse
5 .param TD = 0 ; Time delay before pulse starts I
6 .param TR = 1lu ; Rise time
7 .param TF = 1u ; Fall time —
8 .param PW = 20u ; Pulse width
9 .param TO = 100u ; Period
10
11 R1 N1 N2 1

12 V1 N1 0 PULSE({VL} {VH} {TD} {TR} {TF} {PW} {TO})
13 C1 N2 0 1le-6

14

15 .ENDS

Import Netlist

— N1:Measured voltage
.|— N2:Measured voltage |............ ...

Help Cancel

T T T
1.0 15 2.0 x le-E
Time/s




Netlist Parser

/ Existing dialects

J

SiMetrix

TECHNOLOGIES

ocro | (@)

cadence '
PSpice®

ANALOG
DEVICES

LTspice /-



Netlist Import

J Netlist component

»| Drop-down selection

Pl Chosen SUBCKT placed on top

Netlist Terminals Probes Parameters

1 .SUBCKT netlist n
2 *put your netlist statements here

3 .ENDS

Pl Automatic import of dependencies

Help

(@) ® Netlist Import

Netlist file: ...sers/erick/Desktop/OptiMOS3_100V_Spice.lib

-]

3040 Rsa sl S 1Meg

3041 Ls source s1  {Ls*if(dgfs==99,0,1)}
3042 Rda dl1 d2  {Rd}

3043 Ld drain d2 {Ld*if(dgfs=;99,0,1)}
3044

3045 E1 Tj w VALUE={TEMP}
3046 R1 w 0 1u

3047

3048 .ENDS

3049

3050 **KKKkKk KK

3051

(M Select which .subckt or which .model should be loaded.

| .subckt BSF134N10NJ3_L1 )

Cancel

3052 .SUBCKT BSF134N10NJ3 L1 drain gate source PARAMS:
[ ———

Import Netlist

plexXim

Netlist Diagnostics

Note: Unused terminal 'n' in main subckt.
at: line 1

10



Workflow

J Configurable subsystems

Pl Configurable subsystems admit the formulation type of their active configurations.

00 ] References_Model_Demo/MOSFET ® O ] References_Model_Demo/MOSFET

PLECS SPICE ' PLECS SPICE '

w

C)— source drain —C)

| Hgate

n
O FETD D= b (Dv IMZA75R008M1H_LO
2 n .. 0

Transfer Fcn  Gain source_k

=




Comparing PLECS to SPICE

300+

250

200+

150+

1005+

sod oo

| — Vds:SPICE | [
- — Vds:PLECS | |

3718 3720 3722 3724 3726 3728 3790° 3730 le-
Time /s

5_ .................................................................................................

| — Vds:SPICE
4 | |— Vds:PLECS
o TR NS WU S NSO U S S SN SN S
2_ ......................................................................................................................................
1_.

37315 37316 37317 37318 37319 37320 37321 x1le-3

System state

Initialize from:

Simulation Parameters: References_Model_Demo

Solver  Options Diagnostics Initialization Spice options

O Block parameters

Stored system state

Model initialization commands

Store current state...

% PLECS

% Grid

O~V BE WN P

or SPICE

SystemType="SPICE';

Vin = 220*sqrt(2); % Grid voltage (V)
F = 50.0; % Grid frequency (Hz)

a
400e-6; % Output capacitor (C)
1.5e-3; % Choke inductance (H)
1 = 0.001; % Choke resistance (ohms)

13 fs = 100e3; % Switching frequency (Hz)|

Help Apply

DIEXIm Time /s

Cancel
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info@plexim.com

@ www.plexim.com

Plexim GmbH
+41 44 533 51 00
Technoparkstrasse 1
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