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- Power Elements:
(RLC Branches, Switches, Transformers, Magnetic
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Elements, OP Amps, Power Modeling Block & th)
- Control Elements:
(Filters, Computational Blocks, Logic Elements ¢
o)
- Other Elements:
(Switch Controllers, Sensors, Probes, Function
Blocks, AC Sweep, Parameter Sweep, DLL Blocks,
C Script Block & ©)
- Source Elements:
(Voltage, Current, Time, Constant & T}
- Editor, Manager, Symbol & T
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- Motor Drive Module

(Mechanical Loads and Sensor ¥3})
- Digital Control Module

(sz domain ¥1¥ FEZIE] Z)
- Thermal Module

(Device Database Editor %)
- MagCoupler Module

(PMSM Machine 22¥%3)
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- MagCoupler-RT Module
(PMSM Machine £%¥3h

- SimCoupler Module

- SimCoder Module
{(Event Control ¥3})

- General Hardware Target Module
(Space Vector PWM ¥3H

2.1 Motor Drive 25
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- DC machine

- 3-phase squirrel-cage induction machine(with and
without saturation)

- 3-phase wound-rotor induction machine(with and
without saturation)

- Permanent-magnet brushless dc machine(BDCM)
with trapezoidal back emf

- Permanent-magnet synchronous machine(PMSM)
with sinusoidal back emf

- Conventional synchronous machine with external
excitation

- Switched reluctance machine(6 stator teeth / 4 rotor
teeth)

- Gear box

- General-type mechanical load

- Constant-torque mechanical load

- Constant-power mechanical load

- Constant-speed mechanical load

- Encoders

- Resolver

- Torque sensor

- Speed sensor
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- Zero-order hold
— Unit delay
- z-domain transfer function block

- General digital filter (including IIR digital filter)
- FIR digital filter

- Discrete integrator

- Resetable discrete integrator
- Discrete differentiator

- Quantization block

- Circular buffer

- Convolution block

- Memory read block

- Vector array

- Stack
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2.3 Simcoupler 2=

Matlab/SImulink$} PSIMZte] Co-Simulations $13+ 8
A& AT} Z, Simcoupler ZES ©]83PH, PSIMH}
Simulink€ Link3ld Al&#H A & % gict.

- In Link Node
- Out Link Node

2.4 Thermal 2&

WA Az E4AAE s @Y. IGBT,
MosFET, Diode%8 =934, T84S 4y
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Editor7} $7 Al 3},

- Powerex

- International Rectifiers
- Fairchild Semiconductor
- IXYS

- Diodes Inc.

- Semikron



- Infineon
- ST Microelectronics

| ko FRGEGATONT T sa THEHR

Tisoesty i £

Tt senud 123

Vom . pdel e F ) Qe ] B B g

E il
e |
pos p
an o
] % B L —
g 5‘1 i hagh TR e {
. e © L T L
i o ks ’
4 i
: 5 ®
e a 36
2 & a8
CF ARG @0 @
i @
o
W@
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A A AZEY O] JMAGS PSIMZEY Co-
Simulation¥3 & AlFgct & Aoz HAE A
71, JEE 59 $EL PSIMY Linksle] A)E#o]xist
T Utk

- MagCoupler Block
- PMSM Machine
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- Magcoupler-RT Block
- PMSM Machine Block

2.7 Simcoder 2&
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- Automatic C Code Generation
- Event Control Simulation
- Event Control Code Generation 3+
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2.8 General H/W Target
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-PWM

- Space Vector PWM
- A/D Converter

- D/A COnverter

- Digital Input/Output
- Encoder

- Capture

- Interput
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3.1 Motor Drive Module
3.1.1 F=N™S7| Field Oriented Control

Field-Oriented Control of Induction Motor Drive
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3.1.2 PMSM Vector Control




22 ENETFLEE F13% F 65 20084 128

3.1.3 Resolver Yx|H4ZE7|E 0|8t PMSM |0
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PVM Vector Gortroller
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PISK Motor Cantrol with Speed Peedback
Using a Resolver

3.2 Digital Control Module
3.2.1 Space Vector PWM

3.2.2PFC 3|2

Powex factor correctiom circuib with

@ digital i / loopa ¢ ion)
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3.3 Thermal Module
3.3.1 IGBT 6-Pack Loss Calculation

IGBT Lose Calculation

3.3.2 Diode Loss Calculation

Diode Loss Calculation
(conduction losses Pd and switching losscs Psw)

Vin = 400 ¥
vo =300V, Xo=20a

For Fowerex €S240650:
200 (3) 10 vd = 1.27 v at IF = 20 &
Qrr = 6.5 w¢ at IF = 20 A

Rih_cs R_heatsink

a T_armhient

3.3 MosFET Loss Calculation

Loss Calculation of a MOSFET Device

Rth_jc Rih_cs R_heatsink

0.45 D24 01 T_ambient

40

Transistor:
Pcond_Q =54 W
Psw Q =6.28'W
Diode:
p— 1 RPcond_D =0

= Psw D=0

International Rectifier IRFP48D

3.4 MagCoupler-RT Module
3.4.1 PMSM (IPM) Vector Drives

FMIM Dr1ve with Dewar ana Cantral Simulatad in PAIN. 2nd FWEM 1a BAC
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3.5 SimCoder Module
3.5.1 REMS7| Mo{ (Hardware Target REARR)

Induction Motor Drive with Constant V/F
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3.5.2 PMSM Vector Drives (Hardware Target 25
ALE)
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