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MOSFET Finder  changeer

i

? I REERNIERE?

Parameter Selection Feature Selection
Breakdown Voltage | Select VDS [V

Drain Current Ip(max)  at least 0] Technology

R s fom) (miax) below [mQhm]

Gate Charge Qg below nC]
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MOSFET Finder Change Product Finder “v*

Parameter Selection

Breakdown Voltage

75V %

Drain Current Ip{(max) atleast 100

R D5 (on) (max)

Gate Charge Qg

£} Configure table

Product

> BSCO26MN0ENS5
» BSCO30NO&NS5
» BSCO3TNOBNSS
> BSCO40M0BNSS
» BSCO4TNOENS3 G
» BSCO5TNO&BNS3 G
» BSCO36NETNS3 G

> BSCO42NETNS3 G

L

7 PP PP D

-

s

below | 200
[mOhm]

below | 100

& Compare

BSCO26MN0ENS5ATMAL
BSCO30NOBNS5ATMAL
BSCO37TNO8NS5ATMAL
BSCO40MO8NS5ATMAL
BSCO4TMOENS3GATMAL
BSCO57TMOBNS3GATMAL
BSCO36NETNS3IGATM...

BSCO42METNS3GATM...

BOV %

x

x

x

Feature Selection

Type N %
[A] Technology
[nC]
<, Share B Download

Product Status

active and preferrad
active and preferred
active and preferred
active and preferred
active and preferrad
active and preferred
active and preferred

active and preferrad

Order online

Copyright © Infineon Technologies AG 2019. All rights reserved.

Package

Supersog
Super5S08
SuperS08
Supers08
Supersog
SuperS08
SuperS08
Supersog

Availability
Automotive

Package

Product Status

Online

Simulation

Simulate Online

Simulate Online

Simulate Online

Simulate Online

Simulate Online

Simulate Online

Simulate Online

Simulate Online

CH —jl: MOSFET&E#z8

> Cross Reference

* Industrial Any

PG-TDSON-8 %

active and preferred %

» Reset all

8 Results

Budgetary Price = Type
€1k

103 N
0.77 N
0.76 N
0.62 N
0.79 N
0.55 N
107 N
0.7e N
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Solution Finder

Action

»
. . Chip Footprint _
Integration Level Products S Toee] Design Target
Controller1 x IRMCKO99M
2 373 Easy to design $5%
Partner Network

IPM:1 x IRSM505-084DA

Integrated driver/power stage

Solution

Rollover the block diagram for detailed product information and links.

Safety & Security

Power Management

Interface

Typical appearance

Infineon Proprietary v
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File Edit View Favorites Tools Help x & -

= é] http--webnetprod.muc.in...

[ IFX-Online-Design-Simula... [f] Media Content Home £ Web Slice Gallery v <= VITestng

(infineon

power_XMCT302" 230V boost |
View | Analysis | Tools

Infineon Designer powered by TinaCloud

Log in to save, share, download circuits: JRVITY | Interactive mode

e gl A
e | e | oo LA CAYy S w00 o

3 w00 o 0

> |
—‘—E ¥ Analog Scope

ALY
B Run B swo @3 swp main ¢ AR

BN Digital Debugger ]

nm.
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Infineon Designer

L

ERC..
Modus..
MCU Code Debugger freischalten
v Enable HDL Code Debugger
Parameter. k N ro 488 return ((SCU_INTERRUPT->SRRAW & SCU_INTERRU

Globale Parameter.. A 49 }

490
Parameter Limits...
ZMCIMCIOR 491 /* API to retrieve the device temperatdfe

482 uint32_t XMC_SCU_GetTemperature(voi,
@ {
494 uint32_t temperature

DC Analyse
AC Analyse
Transient
Digital

O EFFEER

(infaneon

FE{FIEB 2 32-bit MCU XMC1200

controlling the RGB color walk with
constant brightness
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Infineon Designer {FAZEM: SERELZIRLT (infineon
24V Arduino Shield PROFET ™+ 24V Family

> E%H’JMJ‘?JMNE
B REEAMESIREIHMARIEE, TF
FEHEETCIKHYAS AN FA TR
- RIENAEK, EWXEREI, EiREZ
RIRECERMAFIR S, BT hRiE

N
BB

> 7_ RS ERFF AT
F&E{4: Arduino Shield
(4. DAVE
E4{FE: Infineon Designer (Spice)
{BES|Z: DesignSoft

(TN EES
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»y  www.infineon.com/cms/en/tools/solution-finder/product-finder/ipm-finder/

Hfthie B TH
v

| P M F| n d 21 | Change Product Finder ~~ > Cross Reference
Product Type Selection Parameter Selection Features Selection
Configuration Type 3 Phase Inverter % Power (motor) atleast 100 X [Watts] Package Type Select Package Type
Switch Type Select Switch Type Voltage at least [Volis] M NTC Fault Clear Substrate
ocp Fault Out Heatsink
Current at least [Amps]
PFC Enable
Rds(on) at least [Ohms]

> Reset all

HtAs ik

P e 10kHZ = Voltage Class Motor Current = Ros on) 25C Max = Builtin NTC = Online
(Arms) Simulation

105 W 800V 0.5A Yes
105 W 800V 0.5A Yes

£} Configure table & Compare < Share

Product - Switch Type

> IRSM506-076DA R

3 Phase Open Source

> IRSM506-07T6PA n 3 Phase Open Source
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Solution Finder

Select Industry Select Application Select Load Compare Solutions Check Solutions Buy Solution

In total: 764 solutions -
Please choose your Industry by clicking on the respective picture

St

Consumer Industrial / Commercial Automotive Data Processing
(340 solutions) (48 solutions) (50 solutions) (326 solutions)
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RIFE/EREHES - PSS SRR R @finean

AT IEENA
|Hﬁneon English »  Search q Technical Support Help

Solution Finder

Select Industry Select Application > Select Load Compare Solutions Check Solutions Buy Solution ,

Your Selection Filtered: 565 solutions
Please choose your application by clicking on the respective picture

8 e .

Home appliances Robotic vacuum cleaner E-bikes & E-Scooters
(522 solutions) (64 solutions) (8 solutions)

.. Consumer

1

Al A X2
RRIIERER R
S (5N
D @
Power tools Multicopter Low speed EV
(7 solutions) (22 solutions) (6 solutions)

Previous
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Select Industry Select Application Select Load Compare Solutions Check Solutions Buy Solution _

Your Selection

=} Consumer
.. Robotic vacuum cleaner

1
rinzsslySic

Motor control and drives | Power Supply

Lighting PoL

PMSM/BLDC Motor
16 solutions

Brushed DC
24 solutions

Permanent Magnet Stepper

24 solutions

PMSM/BLDC Motor

Permanent Magnet Synchronous
Motor can be divided into two
types, the non-salient and the
salient type machine. Similar to
DC machines, synchronous
machines can produce torque
when a rotating electromagnetic
field and a constant field are

Brushed DC

A brushed DC motor converts DC
electrical energy into mechanical
energy. Nearly all types of DC
motors have some internal
mechanism, either
electromechanical or electronic,
to periodically change the
direction of current flow in part of

Permanent Magnet Stepper

A stepper motor is an
electromechanical device which
converts electrical pulses into
discrete mechanical movements.
The rotor in the permanent
magnet (PM) stepper motor has
no teeth as with the VR motor.
Instead, the rotor is magnetized

Previous

standing still relative to each the motor. with alternating north and south
other. poles. These magnetized rotor
poles provide an increased
In Brushless DC motor the rotor magnetic flux due to the
consists of permanent magnets, permanent magnets. Because of
while_ the stator is wound wi?h a this, the PM motor exhibits
specific number of poles. It is improved torque characteristics
essentially & PMSM motor with when compared with the Variable
concentrated windings. Reluctance Stepper Motor. The
Common_ly,nr it is also known as a step angle is between the VR type
PMSM with surface mounted and the hybrid stepper motor. It is
magnets and concentrated often used in computer printers to
windings. advance paper.
2 A
Y 4 ;:FU}-H\ h3
FEH SRR
2019-06-07 Copyright © Infineon Technologies AG 2019. All rights reserved. Infineon Proprietary
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Select Industry Select Application Select Load Set Parameters Compare Solutions Check Solutions Buy Solution _

Previous Next

Your Selection Please type in the known motor parameters and click Next:
: C Nominal link voltage [V] Electric power [W] Sensing
(- Consumer 14.8 225 without sensor

E| Robotic vacuum cleaner
=} PMSM/BLDC Motor
L VSRR RF 1248 Rollover the block diagram for descriptions.

i Electric power [W]: 22.5

Sensing: without sensor

RESE

£ Solution

Integrated driver/power stage B
H U
- Chip Count: 4 ] .
. ‘—E P electric power [Watt] Mechanical
L. Controller: IRMCKO99M [] Power Converter Load
-
£
o
a

Sensing feedback

ntroller

SHIRERFRIEE

Previous Next

Copyright © Infineon Technologies AG 2019. All rights reserved. Infineon Proprietary
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HiE: WERHEEGEAE

O - .
Your Selection 3 Integration Level Products E [

Count [mm?]

Design Target Action

Partner Network

Partner Network

[=]- Consumer
[z} Robotic vacuum cleaner
E‘ PMSM/BLDC Motor

?E?*E;JIJ%E 1o

Controller:1 x IRMCK035M
IPM:3 x IRSMO005-800MH

Integrated driver/power stage

Controller:1 x IRMCKO99M
Gate Driver:3 x IRS20085
MOSFET:3 x BSC150N03LD G

Discrete 176.155 Easy to design

- Integrated driver/power stage
- Chip Count: 4

‘Controller: IRMCK039M

IPM: IRSM005-800MH

3
WENTL

Controller |HInEHgeRtRoNeRiBtiies _

1 Show All Parameters

Product Product Status Green Moisture Sensitivity Level Package Integration Level Control Option
IRMCKD39M IRMCKO99M active and yes 2 QFN32 MCE 1 motor
= IRMCKOISMTR preferred yes
active and
preferred
IRMCF143 IRMCF143TR active active yes 3 LQFPB4 MCE+MCU 1 motor,
O IRMCF143TY yes Servo
IRMCK143 IRMCK143TY active active yes 3 QFP64 MCE+MCU 1 motor,
O IRMCK143TR yes Senvo
IRMCF171 IRMCF171TY active and yes 3 LQFP43 MCE+MCU 1 motor
O IRMCF171TR preferred yes
active and
preferred
IRMCK171 IRMCKATITR active active yes 3 LQFP48 MCE+MCU 1 motor
O IRMCK171TY yes
IRMCK341 IRMCK341TY active active yes 3 QFP&4 MCE+MCU 1 motor
O IRMCK341TR yes
v
< >
Products per page - 1-150f 22 >

[rovos | vent

2019-06-07 Copyright © Infineon Technologies AG 2019. All rights reserved. Infineon Proprietary
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Selectindustry > Select Application Compaa Soaions ) Chock Solutions > Buysalaien > |

Previous i Next

I

1
ASHE

A4

5
=iz i)
e
mdlIER

Contraller Modulator

Click.on scopes below to
wiew addtional waveforms

A HS Temp. 8 Losses

Electric Machine 74 L5 Temp. & Losses

Case

(case bo reference) Reference Temp.

Rth K

System Probesflnverter Oulput
eoQ@a #

Phase-to-Neutral Qutput Voltage{van, Vbn, Ven) [V]

Phase-to-Phase Output Voltage V_ab [V]

Phase Output Current (1_an, I_bn, I_cr) [4]

Family and Package: 2

L4 0.0 0.5 10 15 20 25 30 35 *1e
Micro DIP23
Micro DIP234 Taa e

Part Name Total Efficiency

IRSME05-02400 Switch IRSM0D5-800MH 024 W
IRSM505-024PA Diode IRSM005-800MH 0.54 W/
IRSM515-024DA
IRSM515-024PA Inverter IRSM005-800MH 078 W 95.89 %

IRSM505-044DA
IRSM505-044PA
IRSM515-044DA
IRSM515-044PA

System Frequency [ 50/ Hz

Modulation Scheme: [Sine PWM ~]
DC Bus Voltage: ( 48]V
Voltage to motor, line to line: ( 9.06|Vrms

Motor Drive Phase Current RMS: 1.52|A

Power Factor: 0811, 1]

Switch IRSMO005-800MH  001W 001 W 002W 002W 1019°C 1020 °C|
PWM Frequency. ( 10/ kHz Diode IRSMO005-800MH 00w 001W 008W 1019°C 102.0°C|

Switch IRSMO005-800MH  001W 001 W 002w 002W 1019°C 1020 °C|
Diode IRSMO005-800MH 0.01wW 001w 008W 101.9°C 102.0°C]

A

Phase A High Side Device Losses and Junction Temperatures

- Avg.  Max
Part Name EOn  EOff ¢ :>% = Cond. Junction Junction
Switching = o

Phase A Low Side Device Losses and Junction Temperatures

S Avg.  Max
Part Name EOn  EOff ¢ i™% = Cond. Junction Junction
9 Temp.  Temp.

Thermal Interface Material:

Thermal Interface Resistance: | 0.1]°CW
Mounting Option
Ambient Temperature: [ ioojec
Heatsink Thermal Resistance: [ 2/°C\W

Get result Hold result

Intelligent Power Modules

Product Product Status Green

IRSMO05-

IRSMODS- active and yes
= B00MH

B00MHTR preferred

Package Product Group

Voltage Class Pmot (10kHz)

PQFN Clpos™ 400V 1.E0W
7x8 Nano

Products per page

4
== hEZER

1 Show All Parameters

Rated Current RDS (on) (25

- 0.0050

15 ~ 1-10f 1

Previous Next

2019-06-07
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tl: 4> A 4
m Select Application Select Load Check Solu j: E = = 1?1%14:\

FEZsE

Chi i
D SNt Design Target

Products
roducts Count [mm?]

Integration Level

Controller:1 x IRMCK099M Thermal
Integrated driver/power stage IPM:1 x IRSMS05-065DA 2 373 Easy to design 5%
Partner Network | Buy

\4
Solution

Rollover the block diagram for detailed product information and links.

Safety & Security

anagement

Sensor

Interface Driver

Typical appearance

4

HER (F5=IFS)

Frevious
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Basic | Switches | Meters

2 BBREERERE

Fipflops | LogicicsMcUs | ADDASS5 | RF | Analogcontol | special

]
11
I

€29 32 CAPNR™

| Infineon

PVIN

BOOT

C1 CAPNR

VG R41 0 €10 100n
f——Csw
L1120n ouT_I2
. N  OUT_V:1
PGOOD
o (=)
x =] =| £
14 14 o
= N IR38064 34 B
© E RSO RZT1ZK P ¥ 2
ha \'s ~ o —
R620 | R4 412552 cgz2n o i
= R60 100k ——AAA vy 1 ] E =) 3
< P = 2
= AV 3 C26138n  R1231K Ri1D T8 TF 3 | Load
v z £ — v
e E C11227.15p €L
= S i ‘_,—_._( FB - = -
O = .
o o COMP -
Y
L Vacin

R16 1T

R29 4 .99k

[2R30 4.99k

<
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Infineon Designer =R Cinfineon
Design Tool - BEZSZIRETBNITE

PN
1. Wanna try it out? Click on analysis " ' ¢
2. Double click on green window to design l l .....
3. If you like what you see, buy online V2 3l [com
4. Enjoy other circuits 1 : sep s -
all 2 Design Tool SHRBETE [ e
——— C10 100n
Transient Analysis - fast Design I}
L1+
s — = Please double click here to enter design criteria o
O —— °
‘ Parameter Value
- RE0 —
V_in [5,21] 12 | v
V_out [1.0,1.0] 1 @
|_out [0,35] 35
F_sw [600k,650K] 607k
C_out [1n,1000u] 52.29u —
C_out_Nr[2,100] 15 e
Vout_ripple [0,V_out*0.1] 10m
C8_Cc [1n,4.7n] 2.2n onfig file
L_ripple_percentage [20,50] 35 paded accon
the Data file
|_step [0,]_out-0.01] 105 anged or dis
click on the
| Run ‘ ‘ Cancel ‘ | Properties

» Design Tool B#uigETH
BEalIsHuRE
FEEEN AT, REBMTENRERESEF S HE
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HthFtE

FREEER: Al

£ HETMCUREEERH THEE

power_Doost 400V o0V 7KW _Cool5iC IMZT20R045M1 “steadystate”en.t=C- Infineon Designer powered by TINACloud'
Debu ?
File | View | Analysis | Tools | Help o @
. . ) . Settings DRmI*S‘hepaStepmr?StepmﬁShupeﬂmﬂ main.c w
1. Wanna try it out? Click on "Simulate Transient" FOFEET CRARRETD = [FFo ATE —oFT =3 ohe channe—
2. Set application parameters below or directly change any component . E
33 Profetz.kilis = 2950;
{1. click here to set application parameters} ; _ a9
{2 click on "Run” to calculate components} Simulate Transient Reset circuit @ S holder For 15 . od he while 1 bel b
{3. click on "OK" and Simulate Transient } /* Place er user application code. The e Toop below can be re..
91 DIGITAL_IO_SetOutputHigh{&INO_P0); //channel 0 of PROFET 0 is switched o...
Snt)nlfl:v:ggge VI fwse 5. 1000} Click to select startup circuit !
vottage [VI} : Click to select steady-state circuit @2 Profetd.channelo.on = TRUE;
V_out:= 750 {use higher than V_in} 93
{Output current [A} -
|_out 20} Vi o ,{?;‘f;fm;,';"‘;‘;‘”;?;‘;‘:””“w v out ¢ o4 ADC_MEASUREMENT_StartConversion(&SENSE_MEASUREMENT); //since the ADC is ...
R_load:=V_outl_out - Ko Lo o M - - .
R_load=[80 6452] 2, \ 'S 3
: . - - % while(1u)
{Set inductance L [H]} i o L L
L: u = CooISiC™ MOSFET IMZ120R045M1_L1 97 1
{Set capacitance C [F]} S P_loss( CoolSIC™ MOSFET) E
C:=1000u 8 § L° R_load 80.4 “ !
{Set gate resistance Rg [Ohm[} 53 T PsnkAk P
Rg:=3 >a
o . E
{== Control settings: change with care! ==} 3
{Switching frequency [Hz]} R Vel ) pae
g éuse))mk, 2001k} RO 00000000 ﬂ 00000020 00000000
-(V_in/(V_out+offset) =
T 2m] R1 10002900 H 00000024 00000000
_INIT:= |_out/(1-Duty) {inductor value}
GC_INIT:= V_out {ecapacitor initial value} R2 00000000
R3 0000000
R4 00000000 =
Reaseribicnany| RS )
=] ~ S
I %j:'_l D/ M }('L
jJ—I— N XXV =+
Compare Window @ Compare Window
Compare with : | Power dissipation 1 v [] Zoom in synch ) - i
Compare with : iRipple 1 ivl [] Zoom in synch
Efficiency: 95.92% Total Input: 7.05k W Total Qutput: .97k W
— Signal Label Absolute Ripple Relative Ripple
Component Power type Power dissip... Percentage (... Pass/Fail )
i in Source 7.05k 100 Pass _out 44.20m 0.01%
R_load Sink 697k 95 82 Pass |_out 548 10u 0.01%
Cool3iC™ MOSFET Loss 3N 0.44 Pass
CoolSIiC™ Diode Loss 13.67 0.19 Pass
[I;j I m ]
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Infineon Designer3z

=15

A[JEBEE (1/2: E

Infineon Designer: Getting S

2 {HE)

tarted

Infineon Designer is based on the easy to use multi-language TinaCloud environment. This is the online
version of the popular TINA circuit simulation software now running in your browser without installation,
on multiple platforms (PC, laptop, mobile, tablets, etc.). Analog circuits are modeled in Spice and can be
co-simulated with digital systems using hardware description languages such as VHDL and Verilog.

How to select a device?

1) type Strg/CTRL-F and search for e.g. "U1"
2) the MOSFET device will turn red
3) click on the red symbol and open properties
4) click on "SubCkt-Type" to change the part
5) type the name into search or
6) use the pull-down to select a technology
7) click on OK and the part will change (may take a while)

How to search and display signals?
1) click on "Simulate Transient"

click on the voltage pin and open properties
change the "|O state” to "Output" for display
Label "V_G:2" will be displayed as signal number 2
now simulate again and the signal will be displayed

2
3
4
5

6

How to save & share circuits?

1) click on login in the menu above

) File -= Open -= Infineon Examples

) change the circuit and click on File -= Save as

) the circuit will be saved in the "My Circuits" folder
) File -= Share and copy the link -or-

6) send an Email to share your circuit

2
3
4
5

2019-06-07

search with "Strg/CTRL-F" for "V_G" voltage pin turning red

Log in to 2ave, share, download circuits:

e Simulate Transient

]
i
=)
o
@
o R_load
2
= |
5
5]
=)
g g 8
! T @ 3
- |

.
MOSFET

w
Pi- T 1P+

D2 1N4150

W52 500
i
Ay

Gate Control

eMail Address

Password

Copyright © Infineon Technologies AG 2019. All rights reserved.

(infaneon

R IFFERR ALEE

SR
BT FR RS T fif A FRFE BX DRERN(S
=]

/\\\EMOSFET.1:T}=L$ “SUbth'
type "I mE SERY"..

Properties E]
IPP65R280E6_LO:U1

Parameter Value

Label ui
SubCkt-Type IPPE5R2B0EG_LD

>
SubCkt-Content st SUBCKT \F'PBSR28

SubCkt-Parameters /7
SubCkt-Optional nodes
Model details

OK Cancel

TESRPEFTIE—R
MOSFET (THIEE

XalHY
l‘_l[:)

Compatible devices B
Infineon > AIIJ >

MName Manufacturer Category

INTD02_LO Infineon OptiMOS™ BOV-N-5 [

2N7002_L1 Infineon OptiMOS™ 60V-N-5 |E|

2N7002DW_LD Infingon OptiMaS™ 60V-N-5

2N70020W_L1 Infineon OptiMOS™ 60W-N-5 |Z

3839 macros

Cancel

J‘EﬁMyInﬂneonLkFE% {RfFEL

VAN

SR ERIBEEE
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Infineon Designer3E

AEBES (2/2: EBERSYmEE)

=1

Log in to save, share, download circuits:

[ Schematic Editor

LI OO 4 gL xse~- SIRAZA | RT £
BZZToDeeD

Semiconductors

LED Smart]
l Suitehl
Sources Optoelectrenic | Spice Macre!

Inflneon DeS|gner: Getting Started

Infineon Designer is based on the easy to use multiHlanguage TinaCloud environmen
version of the popular TINA circuit simulation software now running in your browser w
on multiple platforms (PC, laptop, mobile, tablets, etc_). Analog circuits are modeled i
co-simulated with digital systems using hardware description languages such as VHL

e Schematic Editor

OO+ MnIXDCEEISIR]ARE

+ ¢ = @@@“’W%r‘mﬂﬁﬁ

Infineon | Basic

Switches

™ Re

2019-06-07

{3 Undo (Cti+2)
o

Cut (Ctrk+X)
Copy (Ctil+C)

Select all

Capacitor Detete
IMeters Rotate left
Reotate right
Iirror

Align 3

fmoGox | ¢S4

Properties...

G Save. . Save
1'@ Folder

-, My Circuits

port -1 Shared Circuits
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mLFJFERER A IBIEFFH
mylInfineonik &R

REARIRISEEIEITFEM “Infineon”
UEIRFr s, Efthikn: wEA"
(FBRE, FERE, EE%?) , GR, &
E‘ \/B{AX

'\T."T.i'o

REENFRMI— I EERES
Enashiz

PR AR O RERhEk
R AR %S

RN SR BIF A FHER
IR FAYEBEE” (MyCircuits)

,mﬁ..t‘,‘%f@frjﬁiﬂ‘liﬁmﬂnbﬁﬁ
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Infineon DesignerZEfi

cHSIEN BN TR
EZ=o@

Semiconductors | Optoelec

THEFBES (1/4: ZRGTER)
@

Clear power type Log in to save, share, download circuits: JEGT

Set as power source

Set as power sink -
Hiops Logic ICs-MCUs
Set as power loss
Dwue ToWMToG120C5_L1 Analysis
P_loss(Diode)
V_out

Run Transient Analysis

. V_in N ,b L:f-iu Ll; 0 o
! Startup ) ?
S 4 Rt Lo
5t O o Snen
St Maximum poweer dissipaiion W) 41
P_loss(MOSFET)
t R Cancel
| Diagram
e File | View | Process
- tal Input: 1.95k W Total Qutput: 1.91k W
Component Pawer type Percentage (%)
V_in Source 1.95k 100 Pass
R_load Sink 1.91k 98.09 Pass
Diode Loss T4 0.38 Pass
MOSFET Loss 20.24 1.04 Pass
rDiagram
e File | View | Process Sl A i u@
| B
1000 o
V_in 199.19
198 84
V_out 391.20 |
391.00
4.889
- K
4.888
2019-06-07 Copyright © Infineon Technologies AG 2019. All rights reserved.
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R H EIRERSINERAEERY
FEEBEFEZRmyInfineonlik~

FIFERER DI -> BS...”, IRES
YaRTERR B RS ST RS
=, AiE‘Power dissipation
analysis enabled”

R R OB RGN
Be{HRFERINE

Simulate Efficiency

1% Power dissipation”& [, B&
ARFEWER., SHRFENSEGRSR
&1zN fPass/Fail

TS (Transient) &M, 4858
2B 11 TR [ RIeEEEH
E' SERYR D 1 9 BNEES
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Infineon Designer

HEEREE (2/4: SEKITE)
@

el

<cAv>» $X BN

@ax
| Statistics. . B
Control 2(: Averages. . 0
-1 Gain/Phase Margin...
o 19¢
V_in Ripple...
e
V_out >¥*-—-
391.00
Lout 4889
4.888
9 Ripple
Ripple calculation
Parameter Value
Start time 16.86m
End time 17.36m
Curves V_out, |_out
[[] Control
7] V.in
1
-
Diagram
e File | View Process
Signal Label Absolute Ripple Relative Ripple
V_out g98.27m 0.03%
|_out 1.24m 0.03%
2019-06-07
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£ ETUREINE— MR ES
N, REBREtYiE >
Ripple...”, \M¥THSGKITEEO

EFREESCKITENES, b
HEBEV _out, HiHERAI_out

BEX NS SISO (Absolute
Ripple)fIfEX340% (Relative Ripple)

BT RUTBHITEMEE AR,
F%EZZ%D EiEE, EENoHT,
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Infineon DesignerZ&4j @
FERRE (3/4: £E0i&EDesign Tool)

{ Double click to configure your circuit parameters }

Design % 1 . 9&|\7.T:|J:ﬁfﬁ=éu E"J{%_"%%ED

{ Input voltage [V] }

V_IN = 150; Double click to configure your circuit parameters

{ Output voltage [V] } .

V_out = 400; Parameter value 2. Wi (EEZFEmyinfineonlik/) %

Lot e BEHE B TFRATHEIRENS
Lrli=E V_out [5,800] 400 TR

{TSt?an:p t|mtz[s] ! I_out [0,20] 5 *SUX%E,J l-l_IE'(DeSlgn TOOI)
_Slarup = 2Zm; = W —/ =

{ Startup resistance [Ohm] } | T_startup [0.1] 2m %méjﬂ:&}: /ma_zl / ﬁﬁl’)\?ﬂ'fj—

Rs =5; Rs [0,500] 5 1= 7;% >

{ Inductance L [H] } 010000 —— 1«‘|3+*|:| SEACE

L := 300u; -

{ Capacitance C [F] } € [0.1000u] 250u

C = 250u; Rg [0,1K] 3 y g e vinly AN 4 EE%

{ Gate resistance Rg [Ohm] } | | fs [10k,200K] 100k 3 . ?&ﬂxaﬂﬁ éﬁﬂggg{q:ﬁ L)\—I@'EJJ'UJ.L

Rg = 3;

{ Switching freq [Hz] } Cancel Properties
fs := 100k;

Diode IDM10G120C5_L1 a 4' ?j-a:F E“I DeSign TOOI' " '”;E
o sm g e W oo | e %ﬁ*ﬁz@ﬂ%&smiﬁ, HanfE
| LJ | = ropeny Eator B E AR E N EREE

R, B EEEENEREXE

-+
s
|
(=)
_C
|_out
[}

S A o1 b vs B~ Diagram Window... o
— — ¥ + 1
_ 3 Serial Monitor...
2T g .
1 VW_@ Lo S e 100 =] Interpreter Window.
%% Nt I sink(R_load)
£§ Rg3 MOSFET IPDE0R3G0PT_LO|
= Maximum power dissipation [W) 41

Control

P_loss(MOSFET) . )
@ iy Open Design..

Re-design this Circuit...
= ' Design Tool..)
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Infineon Designer
FHERRE (4/4: 2% EDesign Tool)

Design Tool
Settings
Parameter
@ 300
V_out 400
|_out 4
T_startup 2m
Rs 4]
300u
C 250u
Rg 3
15 100k

e Fuil lli
D =V OUL"l out

DDDDDD@@@

10k

L INIT | oub(1 -Duty) {inductor initial value}
C_INIT=V_out {capacitor initial valug}
T=1/Ts

T _on:= Duty*T

Z=f)

500
800
20

1

200
1000u
1000u

200Kk

Title © Double click to configure parameters

Comment

Input voltage [V] \...J-‘-e
Cutput voltage [V] &

Cutput current [A] &)
Startup time [g] =)
Startup resistan... (&)
Inductance L [H] &
Capacitance C [F] &)

Gate resistance ... @
=

c‘otfo|T2:ZT_on
ontrolT5:=T off

Signal generator value assignment

Qwvw 4%~

b,c Find & Insert Component .
|| ,,.,4 Insert Bus...
i T Insert Text...
] Insert Interpreter Text...
41 Insert Design Text...

2019-06-07

OK

E] Save..

Cancel

R Simulate Efficienc

Copyright © Infineon Technologies AG 2019. All rights reserved.
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RERAREAT, tbansas
eI E AR E:

V_in:=V_IN, V_inEs8Ht5ss,
V_IN 2ECRENZFEE, 12%
%""‘Eﬁﬁﬂ:ﬁﬂ%ﬁmﬂ%ﬁﬁw iniA
TE, FTFSChREMITEATFHF
BE (BREBFlF) .

FE ERSHIERFINFTSEL, B0
V_IN, WE, RERKS/IMEFHR
InERE
iﬁ%ﬁ&ﬂ?ﬁﬁ%ﬁﬁﬁi@ﬁﬁ%ﬂﬂﬂ
REISETHITXIDesign ToolfYE
G Loy

R T HAF X FDesign Tool
&N

MBI FEINSER 4 - FR
tH“Insert Design Text...”, EXIXI

IZTERYDesign Tool SEMECEERAN
FI B IR IRiEEs P

}ﬁgéiﬁﬁﬂﬁﬁ, (REREAFE
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Infineon Designer XMC ™ & Fifaliz 2</51

H-Bridge Kit 2Go (1/3: E

3 IR AL

L4 DC-Mot

XMC1100_T038

— V_OUT1 3
b
T.5 A

WM 2

e Simulate Transient

Moo=

Process A «avy X

1
v | |: DC-Motor ROT_P
2

U3 Integrator
A rv_ {

=V ouTZi4
N Integrator V_OUT| Position [rad*2*pi] - 7

500
DIR E
000
500—
000
- ll)Orn}
wi
4004;3
000

2019-06-07

Value Address Value
00000000 00000000
|5|joooooc2s  oooooooo
00000000 b

00000030

Watches Peripherals | Breakpoints
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AEFIFFEREE H-Bridge Kit 2Go

SRR
i R ] T AR PR BRI RS

=

BRMCURIE IR 28

BT | 4 | TE

i

v  Power User mode

1. Wi

2.8e¢ _E£2
3 If

EENDLRE RS

ATRZERDAFRREESPE

ERC ..

TRZETEE

VAR E eI,

R — S S
FELRISTHE R SR

Buy online
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Infineon Designer XMC™ &1 2245 infineon
H-bridge Kit 2Go (2/3: _E{&#k14)

i

(1 L i )" 1. AEEITFFEEH-bridge Kit 2Go
B H-Bridge Kit 2Go - Default Simple Example Routine  » EN ;:'F% MYI nfl n eonmﬁ)ﬂﬁi

2. TEABERESE.zip
H-bridge Kit 2Go — default
simple example routine ¥&

fxH-bridge Kit 2Gof= A4
T EixInE
3. AHIERNXMCL100E 43T
ES O E
4. REMCU-codefThY ... ¥JH L&
XMC1100_T038:U1 L 1’%621
- = . E . 5. EEREREMAD TERBESEE
SubCkt-Type ¥MC1100_TO38 6@ (@:}E . elf/ . h €eX %i%S‘Z{q:*D;}E{—%
::C;I;D?e C project Eg )
= oS —— 6. HERBInfineon-
= dee : HBK_2Go_simple_motor_con
ﬁ trol_DAVE4.zip-SW-v01_00-
. EN.zip
W= HGE
. 7. REEMNEE
MCUMERETEH : Infinecn-HBK_2Go_Simple_Motor_Control_DA... ?Br{:wsge 8 ] EE{EEéE%

@ = =
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Infineon Designer XMC™ &1 225! infineon
H-bridge Kit 2Go (3/3: £ H B34

% DAVE CE - HEK_2Go_Simple_Motor_Control DAVE4/main.c - DAVE™ - UNDAVEv4\Workspace\DAVE-4.2\WS_2015 03 02 l =| =l . oy .
Edit Source Refactor Mavigate Search Project DAVE W\ntm*wl {:Ip — 1 . Tﬁ##ﬁ DAVETMH:EE{q:
New Alt+Shift+N » CRE T LT ™ .
Open File... Quick Access | [ | 5 DAVEIDE [ DAVE CE | #8E Pin Mapping 5.0 DAVE for Wi ndOWS
Close Crl+W =
Close All Ctrl+Shift+W sk ok o ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok o
i H-Bridge Kit 2Go - Simple DC Motor Centrol Demo . .
=) i:;ZAS.‘. o Drives a DC motor with lkHz PWM 2. Ei;F{E*}iH-brldge Klt 2GOF&-nm
= _ B D A aS >4 o
=Rl EUESHIS The PWM duty cycle is gradually increased in steps of 1% up to 188% IE %Iﬁ 1 Fﬁ{tﬁg}fg{ﬁ@
Revert and then decreased again back to 8% . u . .
. o | o 3 {4.zip H-bridge Kit 2Go -
Move... After each cycle of increasing and decreasing the rotating direction
£ | Rename... I of the motor is changed (DIR pin of IFX9281 is toggled) default Simple eXamDIe routine E
Refresh F5 _ N R
FIDAVE™HSAKBIAFile >
pin.. Col? | soeed Import > Infineon DAVE™
wwtch Workspace 4 i I P rOj e Ct
1
‘_. --------------------- :->
\
I

3. RdE"Next”, iEEE THABEREE
— e 4 File Edit Source Refactor Mavigate Search Project DAVE Window Help E%?é#@jﬁlﬁa

Import DAVE projects “@‘_;;m@#@OE*E?{;ﬁ@ T

Import Existing DAVE Projects

| main.c &2
%) Select Root Directory Browse.. lBg - 39
© St kel CUraShalana Dmlondinfnaon HEK G BCCURGRLEDLAMPIMCL? = 5T i e w4 (BBURESHEFRTRIF
) : » (25 BCCU_WHITE_LED_LAMP_XMC12 22 N ' - = 2
ject List: . (25 BLDC_SCALAR_HALL XMC13_uCP 43 #define TICKS_PER_SECOND 188UL
HBK_2Go_Simple_Motor_Control DAVEA(HBK_2Go_Simple_Mot| [ Select All £ BTSS00L5 Test hot .
(25 BUCK_VCM_DIGITAL_POWER_EXP 2% |pool dir - 8
, (25 COUNTER_EXAMPLE_XMC13 36 boo’ AnC = 13
- - 47 uint32_t duty = @; - ™ k =3
» 5 CRC_SW_EXAMPLE_XMC13 48 static uint32_t ni_count = ©; 5 . j:IJ DAVE N WOI’ Spa CeI flilE
. 25 CRYPTO_AES_EXAMPLE XMC13 a9 . .
. (25 DesignSoft 01 56= int main(void) S /\Il-rl < ZIl
3] 1A 3] .
(5 DISPLAY_7SEG_EXAMPLE_XMC12 11 BAVE STATUS + stat
, (5 E_EEPROM_XMCL EXAMPLEXMC | 2 95 ¢ staruss
= 53 ni_count++;
, 25 FREERTOS_EXAMPLE_XMC11 S
‘ 0, D 4 [£5 HBK_2Go_Simple_Motor_Contro 55 status = DAVE_Init();

g

TR : 3 IBr::IEurti:leess :: / -‘. SysTick_Config(SystemCoreClock / 6 . E%ﬁ@g” EE;E%/F\I_\-T\igI@X M C 1 1 00%%

> (= Dave PUM_SetDutyCycle (&PWM, 5080) ; AZ S
o EAEIEBURROAD
. = Libraries DIGITAL_IO_ SetOutputHigh(&DIS);

.@. Next > . = Startup DIGITAL_IO_SetOutputlow(&DIS);

; - - - . [2] main.c [ ni_count++;
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o Log in to save, share, download circuits:

oname.ts: eon Designer powered by TINACloud
e File | Edit | View | Analysis | Tools | Help

UPE00+ LR XDCEE « Aax @-

4 & Insert Component.

SRR OREREEREI, ~-

T Insert Text

Infineon Basic Switches Meters Sources Semicondu

e Upload Macro

Macro name :

source

Macro file
(tzc [t=mi|cir|mod|s pilli)vhdlv|va|vams) :
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PLECS RGN HESL

IPM Motor Drive Simulator

Contraller Modulator

IPM Motor Drive Simulator

v_ref Wan,vbnven
e H

[ _ref(Phase to Meutmual)

i

Case
System Frequency: 50| Hz
PWM Frequency: 10/ kHz
Modulation Scheme: Sine PWM
DC Bus Voltage: 325V
Voltage to motar, line to line: 150/ Vims
Motor Drive Phase Current RMS! 1A
Power Factor: 0.8/[-1.1]
Thermal Interface Material Yes ¥
Thermal Interface Resistance: 0.1 °C/w

Mounting Option:

Mounted heatsink ¥

Ambient Temperature 100/°C
Heatsink Thermal Resistance: 2/ "Ciw
Family and Package: All Packages

Parts:
IRSM505-015DA

1.2A - Micro DIP23

IRSM505-015PA 1.2A - Micro SOP23

# IGCM10FE0GA 10A - Mini MDIP-24 Fullpack
IGCM10F60HA 10A - Mini MDIP-24 Fullpack

¥ IGCM15F60GA 15A - Mini MDIP-24 Fullpack
IRSM505-025PA 1.54 SOP23

Get result Hold result

Analysis completed

¥ IGCM10FE0GA
¥ IGCM15FB0GA

Simulation powered by PLECS using WebSIM® patented technology

2019-06-07

Result History

Electric Machine

Rth
(case to reference)

Click on scopes below to
view additianal wavefarms

MA LS Temp, & Losses

Reference Temp.

System Probes/Inverter Output
QB OoH#

Phase-to-Neutral Output Valtage(Van, Von, Ven) [V]

Phase-to-Phase Output Voltage V_ab []

400
200
o
-200
-400
N Phase Output Current (I_an, I_bn, I_cn) [A]
0
|
-2
0.0 0.5 1.0 1.5 20 2.5 3.0 3.5 x leg
Inverter Losses
Part Name Total Efficiency
Switch el
Diode ]
IGCM1 216
IGCM10F6| 844 W 9594 %
Inverter IGCHI1 582 W 95.27 %
Phase A High Side Device Losses and Junction Temperatures
Total Avg Max
Part Name EOn EOff > Cond.  Junction Junction
Switching
Temp. Temp.
Switch |GCM10FBOGA  0.30W  D54W 028W 1245°C 1257°C
IGCM15FG0GA  0.2TW| 076W E 025W 1273°C 1274°C
Diode |GCM10FBOGA 017W  017W  012W 1245°C| 1257°C
IGCM15FG0GA 026W 0.26W O01W 127.3°C| 1274°C
Phase A Low Side Device Losses and Junction Temperatures
Total E¥gr =
Part Name EOn EOff s Cond.  Junction Junction
Switching T
emp. Temp.
Switch IGCM10F60GA|  030W 054W 084W 028W 1245°C| 1257°C
IGCM15FB0GA| 027W 075W 102w 025W| 1273°C 1273°C
Diode IGCM10FBOGA 017w 017W 012W 1245°C| 1257°C
IGCM1 0GA 026 W 026W 01W 1273°C| 1273°C
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MR 'Get result @A E
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PLECS REFEF R ESL
Discrete IGBT Motor Drive Simulator

Contraller Fodulatar

e
’—’Dlvh
=0

I
Rt: Electric Machine
Case Reference Temperature

System Frequency 50/ Hz

PWM Frequency: 10000/ Hz

Modulation Scheme: Sine PWM

DC Bus Voltage: 400/V

Motor Drive Phase-Phase Voltage RMS: 220V

Motor Drive Phase Current RMS 1A

Power Factor 0.8|[1, 1]

Thermal Resistance (case to reference} 0.5/ K

Reference Temperature 100/ °C

KW 7'\N65ESE
IKZ50N65EHE
IKZEONGENHS

Hold result

Getresult

Analysis completed.

W IKWT5NGOTA
¥ |IKZ50NE5SEHS
¥ IKWT75NGOTA, Rth 0 1KMW
¥ |IKZ50NB5EHS, Rth 0 1KMW
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Result History

Discrete IGBT Motor Drive Simulator

Inverter OutpUE

Phase A H5 IGET Diode Losses

Phase ALS 1GBT Diode Losses

Inverter Output

2 A @O W

Phase-to-Neutral Cutput Voltage Reference (eruef v. hn,ref V_en_ref) [V]

Phase-to-Phase Output Voltage V_ab [V]

Phase Output Current (I_an, I_bn, I_en) [A]

Inverter Losses

IGBT Device Total Efficiency
i
IGBTs
Diodes
Inverter
Phase A High Side Device Losses and Maximum Junction Temperatures
IGBT Device Switching Conduction . Device maximum
junction temperature
1140
. 1046°C
© 1687 1033°C
) 1014
1aac
e Diode 1042°C
) 1023°C
1010°C
Phase A Low Side Device Losses
IGBT Device Switching Conduction
1GBT
Diode
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Support Page

Supportis available in English, German and Mandarin from our talented team of experts.
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» Start chat session with our support team » Get product support from our technical experts » Callus toll-free 24/7

Find an answer to your guestion

Please state your question (with at least 3 words)

FAQ

1. Technical Support [CN] [DE]

2. Chip Card and Security Distis [CN] [DE]
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4, Supplier Service, Supplier Page, page registration [CN] [DE]

5. Use Infineon Designer for Simulation and Development of your Circuit [CN] [DE]
6. How to login to mylInfineon [CN] [DE]
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Disclaimer

The information given in this training materials is given as a hint for
the implementation of the Infineon Technologies component only
and shall not be regarded as any description or warranty of a
certain functionality, condition or quality of the Infineon
Technologies component.

Infineon Technologies hereby disclaims any and all warranties and
liabilities of any kind (including without limitation warranties of non-
infringement of intellectual property rights of any third party) with
respect to any and all information given in this training material.
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