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1

Introduction

1.1 Feature of Mitsubishi Power Module Loss Simulator

This software is the power loss simulation for inverter system named "Melcosin".

1.2 Hardware Requirements

(1) OS

Microsoft® Windows® XP Professional(32bit) or
Microsoft® Windows® Windows7 Professional(32bit, 64bit)

(2) HDD

50MB or more (except Microsoft® .NET Framework).

(3) Memory
500MB or more

(4) Library
Microsoft .NET Framework3.5 or later

1.3 Definition

This document is explained for operation of the Mitsubishi Power Module Loss Simulator "Melcosim"

for 2Level inverter and 3-Level inverter.

* Windows is a registered trademark of Microsoft Corporation in the United States and other countries.
Mitsubishi Power Module Loss Simulator is a Microsoft .NET Framework-based application

1.4 Install

1.4.1 Decompression

Download from the Mitsubishi Electric Homepage and decompress "Melcosim for 3 Level Installer.zip" into some

folder.
There are below three files in this ZIP file
- Melcosim Ver.5 Installer.msi

- Readme.txt
- Setup.exe
I\Jl\__,/l | » Melcosim Ver.5 Installer
Organize = Include in library + Share with « New folder
[ Favorites Name Type
Bl Desktop ﬁ'_::}! Melcosim Ver.5 Installer.msi Windows Installer Package
& Downloads . Readme.tbxt Text Document
= Recent Places 1) setup.exe Application

= libraries
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1.4.2 Setup
Execute "setup.exe".

Click [Next >] Button

4! Melcosim Ver.5

Welcome to the Melcosim Ver.b Setup Wizard

The installer will guide you through the steps required to install Melcosim Yer.5 on your computer

WARMING: This computer program is protected by copyright law and intemational trealies.
Unauthorized duplication or distribution of this pragram, or any portion of it, may result in severe civil
ol criminal penalties, and will be prozecuted to the masimunn extent pozsible under the law.

Cancel ¢ Back

Change Install folder, if necessary. (Default folder is made under "Program Files".

Select account and click [Next>] Button

4 Melcosim Ver.5

Select Installation Folder

The installer will install Melcosim Wer.5 ta the follawing folder.

Toinstall in this folder, click "Mest". Toinstall to a different folder, enter it below or click “Browse".

Folder:

C¥Program Files¥Mitsubishi Electric Corporation¥Melcosim Yer Browse...
Digk Cost...

Install Melcosim Ver b for wvourself, or for anyone who uses this computer:

@ Evevone

Just me

| Cancel | | < Back | | Meut >

Click [Next>] Button for installing.

4! Melcosim Ver.5

Confirm Installation

The installer is ready to install Melcosim Ver. 5 on your computer

Click. "Mext" to start the installation.

Cancel | | < Back | | Mext »
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Installing...

1@ Melcosim Vers

Installing Melcosim Ver.b

Melcasim Yer. 5 iz being installed.

Please wait

< Back

Newt >

Click [Close] Button to End.

1) Melcosim ver.5

Installation Complete

Melcoszim Ver 5 haz been successfully installed

Click "Close" to exit.

Cancel < Back

Flease use Windows Update to check for any ciitical updates to the MET Framework.
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Short-cut Icon will be generated on the Desktop after install.

@ Default Programs

W Desktop Gadget Gallery

& Internet Explorer

& Windows DVD Maker

G2 Windows Fax and Scan Test
 Windows Media Center

@ Windows Media Player BuEmpEs

Ej Windows Update
- XP5 Viewer
. Accessories

Pictures

Music
. Games

. Maintenance Computer

. Melcosim VerS

Foer

Melcosim Ver5 Setup Language Control Panel

Melcosim Verh

Devices and Printers
Default Programs
Help and Support

1 Back

| |Search programs and files Mm
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1.5 Uninstall

Click "Programs and Features" in the "Control Panel".
Select "Melcosim Ver.5" and then click "Uninstall"

ﬁ;.-;;-lrﬁ v Corkral Faned ¢ &1 Control Penalbems v Programe and Features = | #p || Sesrch Srogroms and Feat

Certnl Pand Home

Uninstall or change a pragram

Wizw ikallzd updabzs Tur urirsball 4 pragrern, select it froen the Tt and then dick Uninsdl, Cherge, or Repair.

"r' Tum Viinduwn Teslursm o er

i Urgan e 'I Unirstall Iv:.hzr.pe Hepar = v

Flame Ussirtll this presgears. | Publisker Installed On %ze esion
[ = aaicnmin vars Witsukishi Elactric Corporsion  M1130408 TA7MD 100 |
F "

| | Mrtssknshi Electre Corpershan Froduck version: LG Commants: Melcosim Yar Tnssaller

F sie 717 B

Select "Yes", then it will start uninstall.

Programs and Features

I_\ Are you sure you want to uninstall Melcosim Ver.57

[T Inthe future, do not show me this dialog box Yes ] [ Mo ]

After uninstall, confirm to erase " Melcosim Ver.5".
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2 Description of the Windows

2.1 Setup Language

This software can select from six languages by using "PowerLossSimLangSetting.exe".

2.1.1 Languages

Following languages are available.
- English (Default)

- Japanese

- German

- Chinese

- Spanish

- Portuguese

2.1.2 Select Language

Click "Melcosim Ver.5 Setup Language" in the Start Menu for executing "PowerLossSimLangSetting.exe".

¥ Powerlosssim Setting Language N ]

—Language
# English " Deutsch
© HZ:E o3t
= Espanol = Portugués
Setting Language Close

Click the radio button for select Ianguage

W Powerlosssim Setting I_ O] =]
—Language
" English  Deutsch
- x|

“ H&5E
& zetup of languaee waz completed.
Please restart powerlogssim.

" Espariol

Setting Language I —i0se

Click [OK] button of the dialog box and click [Close] button of the ""PowerLossSimLangSetting.exe".
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2.1.3 Language Selecting Timing

For selecting language, setup language program "PowerLossSimLangSetting.exe" can be executed regardless of
running "Melcosim" or not running. Start up "Melcosim" after setup language, language will be set up.
Setup language can be select language any number of times.
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2.2 Main Window

This is the main window of the simulator, it can be confirmed User Guide and Software version information.

= Melcosim Ver.5.0.0

(1)—
Naw Design

N

P 2 Level New Design
(2)—\ :

\,f 3 Level New Design
(3)—\

@ Open the English User Guide
(4) .

éopen the Japanese User Guide
G) ™

N

About Melcosim

Melcosim Ver.5.0.0

=8 E=R =
Recently Opened Designs /_ (6)
4 /— (7)
4 /— (®)
: — )
‘ﬁ Open... /‘/
- 4—(0

(1) [2 Level New Design]
New 2 Level simulation (refer to 2.4).

(2) [3 Level New Design]
New 3 Level simulation (refer to 2.5).

(3) [Open the English User Guide]
Access to the English User's Manual.

(4) [Open the Japanese User Guide]
Access to the Japanese User's Manual

(5) [About Melcosim]
Confirm version of this software and data
(refer to 2.3).

(6) [Design1]
Read latest stored calculation conditions.
Include 2 Level conditions and 3 Level conditions.

(7) [Design2]
Read second latest stored calculation conditions.

(8) [Design3]
Read third latest stored calculation conditions.

(9) [Open]
Open other stored calculation conditions from
selecting window.

(10) [Close]
Exit simulator (Close all windows).
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2.3 Version

Confirming of the program version and data file version. /_ (1)

About Melcosim / (=32
Meleosi

Froeram “fer. 500
Data File Wer. 5,00

Copyright © 2012 Mitzubishi Electric Corpaoration
All Rights Reserved.

(D[OK]
Close this window.

Publication Date: April 2013 Application Note DPH-9451
(12/57) MITSUBISHI ELECTRIC CORPORATION



2.4 Power Loss Simulation (2 Level)

2.4.1 2L evel Select Topology Window

Window for selecting topology.

(1)‘\ (2) \ /— 3) /— (4)

/—(6)

! Select Topology | Device & Conditions Input| |
]

[=]io =]

Sinusoidal Current

@ Sinusoidal

2 Phase

PWIM Duty (%)

6 Steps

High-side Chopping

First Half Chopping

Chopper

Down [ Motor Lock

Boost

/

Full Bridge and Half
Bridge also avaliable

—(8)

.//
(5)— Select kind of circuit and topology.

\ | NEXT>{ |

(1) [Open] (Ctrl + O)
Open stored calculation conditions from selecting
window.

(2) [Save] (Ctrl + S)
Save calculation conditions.

(3) [Save As](Ctrl + A)
Save calculation conditions as a new file.

(4) [Stage] TAB
Select Windows
(It is necessary to click [NEXT>>] button for setting
the change of topology selection before moving to
the "Device & Condition Input" TAB)

(*1) Selected algorithm is emphasized.

\
@

(5) [Topology]Radio Button
Click the radio button for select calculation

topology.

(6) [Selected Topology]Area
Show the selected topology and schematic.

(7) [Comment]
Comment for this window.

(8) [NEXT]Button (Ctrl + N)
Set a selected topology and jump to the "Device &
Conditions Input" TAB (refer to 2.4.2).
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2.4.2 2Level Device & Conditions Input Window

Select Power Modules and Input parameters for calculation.

D@ G 4) ®)—

—© —W —®)

) ¢
&ig%ema{m 00 /

Select Topology| Device & Conditions Input

Sinusecidal

El English Dath Sheet
Japanese Dhta Sheet

PWI Duty (%)

Select modules and input cenditions.
PF=cos¢
M=Meodulation Ratio

=
Cpmmen Cenditiens
Keep Conditions
YVee 600 ¥
lo 225 @ Apeak C Arms
PF 08
M 1
Fe 5 kHz
Fo 60 Hz | (9)
Ts 90 ¢
Tj max 125 ¢
Tr1 Conditions 10
Rgfon) 068 O ( )
Ryg(eff) 068 O
EXECUTES>

(1) [Open] (Ctrl + O)
Open stored calculation conditions from selecting
window.

(2) [Save] (Ctrl + S)
Save calculation conditions.

(3) [Save As](Ctrl + A)
Save calculation conditions as a new file.

(4) [Stage]TAB
Select Window.

(5) [Select Module]
Open a selection window (refer to 2.4.3).

(6) [Link to Data sheet]
Download the datasheet of the selected module
from WEB site. (need to internet connection).

(7) [Keep Conditions] Check Box
Fix the Common conditions in checking this box.
(Prohibit from overwriting the common conditions
when re-selecting a module.)

(8) [Common Conditions]
Set common conditions

(9) [Tr1 Conditions] - [Tr2 Conditions]
Set Gate resistances
Gate resistances of Tr2 to Tr6 are same as Trl in
Sinusoidal current topology.
Gate resistances of Tr3, 5 and Tr 4, 6 are same as
Trl and Tr2 respectively in 6 Steps topology and
select 1in1 module.
Default data are Inputted after selecting module.
These are invalid for IPM.

(10) [Comment]
Comment for this window.

(11) [EXECUTE] (Ctrl + E)
Execute calculation and jump to [Result] TAB (refer
to 2.4.4)
with generating [Graph] TAB (refer to 2.4.5).

Publication Date: April 2013
(141/57)

Application Note DPH-9451
MITSUBISHI ELECTRIC CORPORATION



2.4.3 Module Selecting Window

@ ~0G (2)\

(3) (7) /—(9) r (8) /-(1)

(1) \
==

Module Select

=4
Curren olta _(10)
~A ~ T50 -
“V ~ 600 -v _+—(11)

AN

\

/ 'l/ Module lect
@ Series Current/Voltage
(4)_ g Serles @
WGBLMUD | Current:

O

Series: X-Series v Voltage:
6 '

Module: |[IGBT_MOD: CM450DX-24A v| Module: |

12~

(1) [x] (ESC)
Close this window without module selection.

(2) [Series]
Module selection thru Module Series (Left Window)

(3) [Current/Voltage]
Module selection thru Current/Voltage ratings (Right Window)

At select [Series]
(4) [Division]
Select Division

(5) [Series]
Select Series

(6) [Module]
Select target module

At select [Current/Voltage]
(7) [Current Min]
Choose or input minimum value of Current rating. (*1)

(8) [Current Max]
Choose or input maximum value of Current rating. (*1)

(9) [Voltage Min]
Choose or input minimum value of Voltage rating. (*1)

(10) [Voltage Max]
Choose or input maximum value of Voltage rating. (*1)

(12) [Module]
Select target module.

(12) [OK]
Fix the target module.

*1: Module types in (11) are limited by each input.

12~
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2.4.4 2L evel Result Window
Calculation results are shown in this window with calculation conditions.

M@ ® @ ~—6 —®

..%g%elrj.ﬂ.n / : -EI :
| |gf/ Select Topology | +" Device & Conditions Input|§ Result | Graph| I
Sinusoidal | T Tr2 |
g P_Tr1 196.49 WIGBT
=
a sSw 114.51
=
z DC 81.98 3
SWion) 51.36
SW(off) 63.14
CM450DX-24A ATj<(Tr1)_Ave 864 K
P_Sum: 488.64[W]
Ti(Tr1)_Ave 10597 ¢
Dt [Di2 |
P_Di1 47.83 WIDIODE
sSw 29.41
[n]e4 18.42
ATj-c(Di1)_Ave 373 K
Common Conditions i Ti(Di1)_Ave 101.06 ¢
Vee 600 V 5| ATj-e(Di1)_Max 573 K (7)
lo 225 Apeak Tj(Di1)_Max 103.06
PF 0.8
M 1
il Save Result to CSV j
Ea R L=

(1) [Open] (Ctrl + O)
Open stored calculation conditions from selecting
window.

(5) [Transistor (IGBT/MOSFET)] TAB
Simulation result for each Transistor.
Display the result for each Transistor by selecting
TAB.
(2) [Save] (Ctrl + S)
Save calculation conditions. (6)[Diode] TAB
Simulation result for each Diode
(3) [Save As](Ctrl + A) Display the result for each Diode by selecting TAB.
Save calculation conditions as a new file.

(7)[Save Result to CSV]

(4) [Stage]TAB
Select Window.

Save calculation result in "CSV" format.
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2.4.5 2Level Graph Window

Several graphs of the calculation result can be shown in this window.

1) —\(2)\ I ©) /= (4)

12
/—( )

E\ﬁ% /

|+ Select Topology |+~ Device & Conditions Input| Result| Graph |

5)
/_

(1) [Open] (Ctrl + O)
Open stored calculation conditions from selecting
window.

(2) [Save] (Ctrl + S)
Save calculation conditions.

(3) [Save As](Ctrl + A)
Save calculation conditions as a new file.

(4) [Stage] TAB
Select Window.

(5)[Graph Type] List Box
Select graph type

: Current - Angle

2: Power Loss - Time

3: Power Loss - Current

4: Current (max) - fc

5: Temperature (ave.) - Current

6: Temperature ripple - Time

7

8

9

1

=

: Temperature Rise (ave.& max.) - Current
lo(A), P(W) - Time
:lo(A), P(W) - Angle
0: Te(max) - Current

Sinusoidal - /Graph Type /
; [1o(4),P(W) - Time = -
2
lo(A),P(W) - Time
; 800+ 300 —— Output Current
=i Tr1 Powerloss
] — Tr1Tj
700 i [\ 200 _— T;Z F’Jf:werloss
- BDD: n '\' —_— -[;ﬁ -Pri)werloss
CM450DX-2¢ E / \ ! \ \ \7100 Dl s
P_Sum: 488.64 SDD; / ’ \ / \ \ ?, :g;gﬁ}’w‘m
e 1 S
3003 =
1=
200
A ADAT AN A 0
Yvwv ©)
04 300 \
il 0 10 20 30
] m b
. Time(ms)
Common Conditions 8 ,__(7)
Vee 600 V ( ) x1 x2 v ¥2 /
lo 225 Apeak r r2 RESET
PF 0.8 . -
" = I Add Device H Copy to Clipboard | (9)
. = (10) _/,—_I- Save to Image file H Save Graph to CSV file \
(11)

(6) [Set Range]
Set MIN and MAX of x-Axis, y-Axis and
y2(right)-Axis.
Manual zooming by Click and Drag on the graph
are available.

(7) [RESET]
Reset range setting and zooming.

(8) [Add Device]
Add or remove elemental devices for the graph.
(refer to 2.4.6)

(9) [Copy to Clipboard]
Copy the graph to clipboard in "PNG" format.

(10) [Save to Image file]
Save the graph in "PNG" format.

(11) [Save Graph to CSV file]
Save graph data in "CSV" format.

(12) [Expand Graph Area]
Click this area and move scroll bar for expanding
graph width.
Maximize window and expand graph width is
recommended for getting better graph.
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2.4.6 Add device

Select adding or removing elemental devices. /—'(2)/—_(3) /’ )

’Select Device

Device List Selected Devices
™
Tr2 Tr2

Di1 J Did

Di2 | Add >> / | Di2

/
| << Remove |

Current

T @

()
(1) [¥] (ESC)
Cancel selecting devices.
(2) [Add]
Add elemental devices from the Device List.
(3) [Remove]
Remove elemental devices from the Selected Devices.
(4) [Current]
With lo waveform for confirm phase angle.
(5) [OK]
Fix drawing elemental devices.
Publication Date: April 2013 Application Note DPH-9451
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2.5 Power Loss Simulation (3 Level)

2.5.1 3Level Select Topology

Window for selecting topology.

(1)‘\(2)‘\ /—(3) [ (4)

— () /—" (6)

" \pesign1 - elcofim Ver.5.0.0 (=2 N ==
' ;
= =
{Eelect Topology | Device & Conditions Input |
L d L L
b | Type NPC (1) | Type NPC (2) T type (AC switch) NPC /
[
!. LICE |
Pl
(7)
r1(8)
Select the kind of circuit from | Type NPC (1), | Type NPC (2), and T type (AC switch) NPC.
NEXT >>

(1) [Open] (Ctrl + O)
Open stored calculation conditions from selecting
window.

(2) [Save] (Ctrl + S)
Save calculation conditions.

(3) [Save As](Ctrl + A)
Save calculation conditions as a new file.

(4) [Stage]TAB
Select Windows
(It is necessary to click [NEXT>>] button for setting
the change of topology selection before moving to
the "Device & Condition Input" TAB)

(5) [Topology] Radio button
Click the radio button or schematic area for select
calculation topology

(6) [Schematic]
Click the radio button or schematic area for select
calculation topology. (*1)

(7) [Comment]
Comment for this window.

(8) [NEXT>>] (Ctrl + N)
Set a selected topology and jump to the "Device &
Conditions Input" TAB. (refer to 2.5.2)

(*1) Selected circuit name and schematic displays are emphasized.
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2.5.2 3Level Device & Conditions Input Window

Select Mitsubishi Power Modules and Input parameters for calculation

- 6 —@ — () —) — ()
'"Egr%eloosi Ver.5.0.0 (=2 N ==
= e
| Select Topology| Device & Conditions Input
| Type NPC (1) Cgmmeon Conditions -
English Data Shfet Keep Conditions
EE Japanese Data fheet Vee 1200 V
lo 200 Arms
PF 0.8
m 1 -
Fe § kHz
Seiscibevies  CAATA o ] e 1(9)
T 90 ¢
CMA400HA-24A Tj max 125 ¢
Tr1 Cenditions
CM400HA-24A Rgfon) 078l o
Rg(off) 078 Q '(10)
Tr2 Cenditions
Rg(on) 078 O '(11)
Select moedules and input cond|tions.
PF = cosg
M = Modulation Ratio
EXECUTE >>

— (5)

(1) [Open] (Ctrl + O)
Open stored calculation conditions from selecting
window.

(2) [Save] (Ctrl + S)
Save calculation conditions.

(3) [Save As](Ctrl + A)
Save calculation conditions as a new file.

(4) [Stage]TAB
Select Window.

(5) [Select Module]
Open a selection window (refer to 2.5.3)

(6) [Link to Data sheet]
Download the datasheet of the selected module
from WEB site. (need to internet connection).

(7) [Keep Conditions] Check Box
Fix the Common conditions in checking this box.
(Prohibit from overwriting the common conditions
when re-selecting a module.)

(8) [Common Conditions]

Set common conditions

(9) [Tr1 Conditions] — [Tr4 Conditions]
Set Gate resistances
Gate resistances of Tr3 and Tr4 are same as Tr2
and Trl respectively.
Default data are
module.

Inputted after selecting Trl

(10) [Comment]

Comment for this window.

(11) [EXECUTE] (Ctrl + E)

Execute calculation and jump to [Result] TAB (refer
to 2.5.4).
with generating [Graph] TAB (refer to 2.5.5)
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2.5.3 Module Selecting Window

@ ~0) D~ (2)\ (3) /—(7) /—(9) /-(8) /-(1)

Module saey / T@I Modul Select E4]
(4)_ @ Series Current/Voltage Senes @ Curre/Nolta e | (10)
5 mhem_mon | Current: ~A ~ 750 -

o [NX-Seri — (11)
(6)— Series: |NJ( Series v| Voltage: -V -~ 600 v (
mhssu\non: CM450DX-24A | Module: | /|
12~ 12~

(1) [x] (ESC)
Close this window without module selection.

(2) [Series]
Module selection thru Module Series (Left Window)

(3) [Current/Voltage]
Module selection thru Current/Voltage ratings (Right Window)

At select [Series]
(4) [Division]
Select Division

(5) [Series]
Select Series

(6) [Module]
Select target module

At select [Current/Voltage]
(7) [Current Min]
Choose or input minimum value of Current rating. (*1)

(8) [Current Max]
Choose or input maximum value of Current rating. (*1)

(9) [Voltage Min]
Choose or input minimum value of Voltage rating. (*1)

(10) [Voltage Max]
Choose or input maximum value of Voltage rating. (*1)

(11) [Module]
Select target module.

(12) [OK]
Fix the target module.

*1: Module types in (11) are limited by each input.
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2.5.4 3Level Result Window

Calculation results are shown in this window with calculation conditions.

@) —«2)—\ /-—(3) /——(4) /———(5) — (6)
B

"Tkgﬂjelmiw{\fens.&n
=ity
||gf/ Select Topulogylay Device & Conditions Input|§ RESU|t§|Graph| I
I
I Type NPC (1) [Tt 2 [T [Tra | l
P_Tr1 198.11 WIGBT .
CM400HA-24A sw 88.85
P_Sum: 205.27[\W] DC 109.26
CM400HA-24A CM400HA-24A SW(on) CiSE
P_Sum: 84.22[W] P_Sum: 178.44[W] SW(off) 47.53
ATjc(Tr1)_Ave 10.50 K
CM400HA-24A CM400HA-24A
P_Sum: 84.22[W] P_Sum: 178.44[W] Ti(Tr1)_Ave 104.60 ¢ i
CM400HA-24A | D D2 |Di3 |Di4 |Di5 |Dis ||
P_Sum: 205.27[W]
P_Di1 7.16 WI/DIODE
sSw 4.57
Commoen Conditiens -
L Dc 2.58
Vee 1200 V -
ATj-c(Di1)_Ave 057 K
lo 200 Arms
Tj(Di1)_Ave 94.67 ¢
PF 08 ATj-c(Di1)_Max 145 K
M 1 ! - ' @)
Tj(Di1)_Max 95.56 C
Fec 5 kHz
Fo 60 Hz
T 90 T il Save Result to CSV
(1) [Open] (Ctrl + O) (5) [Transistor (IGBT/MOSFET)] TAB
Open stored calculation conditions from selecting Simulation result for each Transistor.
window. Display the result for each Transistor by selecting
TAB.
(2) [Save] (Ctrl + S)
Save calculation conditions. (6)[Diode] TAB
Simulation result for each Diode
(3) [Save As](Ctrl + A) Display the result for each Diode by selecting TAB.
Save calculation conditions as a new file.
(7)[Save Result to CSV]
(4) [Stage]TAB Save calculation result in "CSV" format.
Select Window.
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2.5.5 3Level Graph Window

Several graphs of the calculation result can be shown in this window.

W@ [® — 2

Egn\- Meloos% Ver.5.0.0 (=N Ech ==
==
| Select Tupulugyl Device & Cunditiunslnputl Result|xGraph | (5)
| Type NPC (1) Graph Type
|Temperature ripple - Time -
CMADOHA-24A Temperature ripple - Time
P_Sum: 205.27[W] 1205 | | 400 _'Erjrﬁterl}tcmem
CM400HA-24A CM400HA-24A :;g?/“\.___ =] fsw —al
P_Sum: 84.22[W] P_Sum: 178.44[W] e __ ey
== \ >
CM400HA-24A CMA400HA-24A ig = \ Lo o
P_Sum: 84.22[W] P_Sum: 178.44[W] Q e | | \ 0 g
CMA400HA-24A - ig J,‘f { jf \\ Loy 2
P_Sum: 205.27[W] 30% \ ‘I{ \ 200
i /
E 300
Commeon Conditions - WDE .
Vee 1200 v : R (6)
lo 200 Arms Time(ms)
Pr o8 (8) w1 x2 yi y2 B (7)
M 1 M 2 RESET
Fec 5 kHz \ : : | (9)
Fo 80 Hz (10) \| Add Device || Copy to Clipboard T
T$ 90 ¢ il | Save to Image file H Save Graph to CSV file |‘\ (11)
(1) [Open] (Ctrl + O) (6) [Set Range]
Open stored calculation conditions from selecting Set MIN and MAX of x-Axis, y-Axis and
window. y2(right)-Axis.
Manual zooming by Click and Drag on the graph
(2) [Save] (Ctrl + S) are available.
Save calculation conditions.
(7) [RESET]
(3) [Save As](Ctrl + A) Reset range setting and zooming.
Save calculation conditions as a new file.
(8) [Add Device]
(4) [Stage] TAB Add or remove elemental devices for the graph.
Select Window. (refer to 2.5.6)
(5)[Graph Type] List Box (9) [Copy to Clipboard]
Select graph type Copy the graph to clipboard in "PNG" format.
1: Current - Angle
2: Power Loss - Time (10) [Save to Image file]
3: Power Loss - Current Save the graph in "PNG" format.
4: Current (max) - fc
5: Temperature (ave.) - Current (11) [Save Graph to CSV file]
6: Temperature ripple - Time Save graph data in "CSV" format.
7: Temperature Rise (ave.& max.) - Current
8: 1o(A), P(W) - Time (12) [Expand Graph Area]
9: lo(A), P(W) - Angle Click this area and move scroll bar for expanding
10: Te(max) - Current graph width.

Maximize window and expand graph width is
recommended for getting better graph.
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2.5.6 Add device

Select adding or removing elemental devices. 2 3) 1)

aSelect Device

Device List Selected Devices
Tr2 Tr2
Tr3 Di1
Tr4 | Add >> /| Di2
Di1 i Di5
Di2 | << Remove |
Di3
Did
Di5
Di6
Current
OK
4)
®)
(1) [x] (ESC)
Cancel selecting devices.
(2) [Add]
Add elemental devices from the Device List.
(3) [Remove]
Remove elemental devices from the Selected Devices.
(4) [Current]
With lo waveform for confirm phase angle.
(5 [OK]
Fix drawing elemental devices.
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3

Procedure for Sinusoidal (3Phase) Calculation

Select "2 Phase" radio button in 3.2.2 for 2 phase modulation. Other procedure same as 3 phase modulation.

3.1 Application Start-up

= i Melcosim (2 I

@& The valid date remainsfo ays.

Please confirm the following contents, and push [OK] in order to
start the Melcosim program.

Mew
s Cautions
Eed The product data and algerithm under the Melcosim are
information of the day of issue,
= Mitsubishi Electric Corporation may be change the specification
e

of the program without prior notice.

calculation.
So Mitsubishi Electric Corporation does not take the
responsibility of the calculation result.

a This program can't guarantee calculation results for a sample

Warin

= seboos Ver5.0.0 R Rl
Melcosim Ver.5.0.0

Mevs Design Recently Opened Designs

-;' 2 Level Mew Deslgn |

; 3 Level Mew Design

a Open the English User Guide ||i.4-El Open...

-.alﬁpen the Japanese User Gulde

Ahout Maloosim Cloge

When the software starts up, a message window pops-up showing validity date.

Click OK , then move to the main window in the case that the experiation date is valid.

Publication Date: April 2013
(25/57)

Application Note DPH-9451
MITSUBISHI ELECTRIC CORPORATION



3.2 New Design Calculation

3.2.1 Main Window

Click [2 Level New Design] button.

. Meloosim Wer5.0.0
Melcosim Ver.5.0.0
Mews Design Recently Opensd Designs
[ |'{;? 2 Level New Design | ] |74
=

,? 3 Level New Design |

||

|ﬁ Open...

a Open the English User Guide

-.al:\pen the Japanese User Gulde

Abgut Maloozim

3.2.2 Select Topology Window

Click radio button for selecting "Sinusoidal" and click [NEXT>>] button.

" Designl - Melcosim Ver.5.0.0

‘Select Topology | Device & Conditions Input

[=]io =]

Sinuseidal Current

@ Sinusoidal

© 2 Phase 8
=
=

6 Steps e

© High-side Chopping

@ First Half Chepping

Chopper

© Down / Metor Lock

) Boost

Select kind of circuit and topology.

| Dit

Full Bridge and Half
Bridge also avaliable

[ [ e |

Publication Date: April 2013

(26157)

Application Note DPH-9451
MITSUBISHI ELECTRIC CORPORATION



3.2.3 Device & Conditions Input Window

Select a module, set common conditions and gate resistances.

" Desgnl - MEcanT wens.Lo  [— | |
— P
& H =
+ Select Topolegy Deviee & Condltlans Input

Flhusoldal i«ﬁ‘nnn Conditiens \
7 Kaap Conditions

IEN English Data Sheet

= Edll Japaness Data Shest Veo ¥
= la & fpeak O Arms
fa
% PF
: M
Fec kH=z
| don [| Select Deavice | ] ke, .
Ts L
Tl max kS
Trl Coenditions
™ ol Rglon]
Raief)

N J

. v

Select modules and Input cenditlans,
PF=ca5aq
M=Madulation Fatlg

EXECUTE =
Module Select (=)
" . . @ Series ) Current/Voltage
Common Conditions are set automatically when selecting
power module. Division: ’IGBT_MOD v]
Series: ’NX-Series v]
Module: |IGBT_MOD: CM450DX-24A v

After selecting all devices and set conditions, click [EXECUTE>>] button.
NOTE) In case of no-selection device or no data in conditions, [EXECUTE>>] button is not available.
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" Desgnl - Mzooum Vers.00 = =
—=1 f—
=2~
o Select Topalogy Deviee & Conditlons Input

Sinusoidal Common Cenditions

English Data Shest B SRR
m Japanese Data Sheat

_ Ve 600
o
E‘ -] 225 @ Apeak D frms
a
P \
E F 0.3
M 1
4 KHHE
CM4BIDH-244 Fo B0 Hz
[ e | an | Te T
Tj max 135 G
Tri Conditions.
Raglon) 068 O
Raleff] 0gs O

Select modules and input conditions.
PF=gadgp
WM=Madulatian Fatia

EXECUTE ==

3.2.4 Result Window

A few second later, result window will be opened automatically with calculation results.

" Designl - Melcosim Ver.5.0.0 o)
u
| « Select Topology | « Device & Conditions Input|§_
/ Sinusoidal | Tr2 \
' ) P_Tr 196.49 WIGBT B
>
E sSW 114.51
H DC 81.98 s
SW(on) 51.36
SW(off) 63.14
HLECEEER ATj-e(Tr)_Ave 8.64 K m
P_Sum: 488.64)
- s Tj(Tr1)_Ave 105.97 ¢
Di1  |Di2 |
P_Did 47.83 W/DIODE
sw 29.41
DC 18.42
ATj-c(Di1)_Ave 373 K
Commen Conditions |- Ti(Di1)_Ave 101.06 C
Vee 600 Vv ‘i N ATj-(Di1)_Max 573 K
lo 225 Apeak Tj(Di1)_Max 103.06 C
PF 0.8
\ M 1 /
\ . = Sak Result to CSV 4
T — — \
Conditions Simulation Results
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3.2.5 Graph Window

Calculation results can be shown visually in the graph window.

" Design2 - Melcosim Ver.5.0.0 (=N ECH ==
~u
|«/ Select Topology | «" Device & Condilionslnputl Resi I| Graph |
Sinusoidal +  Graph Type
- [1o(4),P(W) - Time =
2
i lo(A),P(W) - Time
E 800+ 300 —— Output Current
=i Tr1 Powerloss
7003 — T
] L —— Tr2 Powerloss
ANE) N
CM450DX-2¢ = BDD_ _—_ D!'I Pfxwerloss
L e
P_Sum: 488.64 500 o DiZPowerloss
it i iy
1 i B P % 4003 0 2
T ¥ A A HETER z
i P P : 3 R k 100
EmJ mi ETMJ Du: imJ n\sé ZDD; _A_ \A AI
R s T o R i ; 1007 v VA
] ] /
04 300
T - ; 2 0 10 20 30
Time(ms)
Common Conditions |-
Vee 600 V ‘i x x2 yi y2
lo 225 Apeak " r2
PF 05 | Add Device ||| Copy to Clipboard
m 1
/ lSavetoImageﬂle H Save Graph to CSV file ]
Ea E k=
~
Select Device == Ve
B i S N Adding or removing elemental devices are available.
Tr2 Tr2
Di1 Di1
Current
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Calculation conditions will be saved by using [Save] or [Save As] buttons at upper left Save without result).

" Design2 - Melcosim Ver.5.0.0 =2 = ==
=
|«/ Select Topology | « Device & Conditions Inputl Resull| Graph |
Sinusoidal +  Graph Type
[1o(4),P(W) - Time =
z
fd -
3 lo(A),P(W) - Time
E 8004 300 = Qutput Current
i Tr1 Powerloss
] —TrTi
700 1 F200 — Tr2 Powerloss
600 A N TrRTi
= 3 — Di1 Powerloss
CM450DX-2¢ ] / \ I \ \ \ 100 DIt Ti
P_Sum: 488.64 500 / ’ \ / \ \ o gg_l?;merloss
E 3
3 10N I
3003 R h 0 =
2003
1 ANAT ANA
b 1003 \ / 7 Vr
03 Ak
N 0 10 20 30
a | [ "
Time(ms)
Commeon Conditions |-
Vee 600 V ‘E x1 x2 yi y2
lo 225 Apeak ri r2 RESET
PF o8 | AddDevice || Copyto Clipboard |
m 1
’ Save to Image file ‘ Save Graph te CSV file ]
Cam E Lde

Saving graph by [Copy to Clipboard] or [Save to Image file] button and text data by [Save to CSV file] button.

eg.) Itis available to open CSV file of text data and then paste PNG data of graph.

i€ osoft Ex output m
] r e REE #RW BAD FRHOQ U-LE TR0 DRI ALTH BEEAALTEEY = o8 X
g - T ~ T - @
NEER SRR TEI 8RB 9 o8z sl mes -of
jMsPYvey -1 - B I ujE==i @y 0 =m0 ANy oM e H
126 = A 2
a [ 8 [ e [ o [ e [ ¢ [ & [ w [+ [ o [ v [ v [ wmw [~ ] o | r [=
1 |Current - Angle )
2 | CommonCondition Curl'snl - Angle E
2 | 360
4 Wi 350 00— | 40 — Outputolage
5 | 350 e at i U Vktage
6 |l 2 B ra /v = — Volmge
= IJ — UV Veltaga
| 7 | 32 200 —H— 20 Outget Cutrart
8 |FF 08 \
a (M 1 100 w e
10 |Fe 5 2 3 .l \1 o 3
11 |Fo i S !‘ ! E
12 |Cuty 05 100 0 =
13 |Te 90 o ! f 0
14 |Ti 125 \ l\ (l
15 | TrCondition -300 4 A1 -30
16 [Mame  [TH T e 1 | =
17_|Refen) 833 833 g g o
18 |Feloff) 23 k] %0 20 450 630
19 [RHh(Tr) 034 034 Angle(Deg)
20 | Rt} 054 054
| 21 |Rthie—s) o7 oor
2z |Result
23 |Output Wioltage L vidltage W violtage U ioltage Dutput Cument
24 |AnglelDeg) volv) AneleDee] valy) AneleDee] woly) AnglelDer) | vl AnglefDeg]| CurrentCA)
25 117652714 1 17652714 1] 22687753 1) 15383939 1] -18.97587
26 2| 17955007 2| 17955087 2| 21207006 2| 15837396 2| 1852320
27 3/ 18263338 3| 18263339 319773104 3| 16286009 3| -18.06507
28 4 186.65349 4 18568349 4 18386487 4| 167.29701 4 —17.60135
29 5 18873034 5 18873034 5| 17.047575 5 171.68277 5 713226
20 6 19177300 6 191.77301 6 15.756778 6 17601623 6 —16.65796
a1 7 19481066 7| 19431066 7| 14514487 718029608 7 1617858
32 IR 8 19784208 3 13321082 3 184521 3| -15.69427 2
Ko« v W output f < =1
EREDEEE- Ao N sDOoM 4o gl - L-A-==zadfl
mEVIS HUM

Maximize window and expand graph width is recommended for getting better graph.
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3.3 Open Previous Design

3.3.1 Open the Latest Saved Design

=7 Meloosim Ver.5.0.0 = o ==

Melcosim Ver.5.0.0

New Design Recently Opened Designs
Z‘? 2 Level New Design ‘ =8 Desian l
o
1/7 3 Level New Design ‘ -
4
l@ Open the English User Guide l lﬁ Open... l

IQOpen the Japanese User Guide

About Melcosim

Saved in Designl, Design2 and Design3 for three recent designs.

Include 2 Level conditions and 3 Level conditions.

3.3.2 Open the Saved Design in Folders

= seboos Ver5.0.0 R Rl
Melcosim Ver.5.0.0

Mevs Design Recently Opened Designs

7 2 Lewel Mew Design |

7 3 Level Mew Desigh

a Open the English User Guide

E. Open...

.aﬂpen the Japanese User Gulde

About Maloosim Cloge
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4

Procedure for Chopper (Down/Motor Lock, Boost)

4.1 Application Start-up

When the software starts up, a message window pops-up showing validity date.

= W palcosim (] P It

& The valid date remains fol ays.

¥ Please confirm the following contents, and push [OK] in order to

Me start the Melcosim program.
: Cautions
L The product data and algorithm under the Melcosim are

information of the day of issue,
Mitsubishi Electric Corporation may be change the specification
of the program without prior notice.

This program can't guarantee calculation results for a sample
calculation. =
So Mitsubishi Electric Corporation does not take the
responsibility of the calculation result.

=™

an

Click OK , then move to the main window in the case that the experiation date is valid.

0 Medeosn Ver5.00 [-=| = (a3
Melcosim Ver.5.0.0
Mews Design Recently Openad Designs

[ 2 Lewed Mew Design | 7
. b

[ 3 Lewel Mew Design

a Open the English User Guide |Eﬂ' Open...

alﬂpen the Japanese User Gulde

Ahout Maloosim

Publication Date: April 2013

(32/57)

Application Note DPH-9451
MITSUBISHI ELECTRIC CORPORATION



4.2 New Design Calculation

4.2.1 Main Window

Click [2 Level New Design] button.

o seboosm Ver5.0.0

Recently Opened Designs

||

Open...

Melcosim Ver.5.0.0
Hevr Deslgn
[ |f 2 Level New Design | ] |74
: : T
7 3 Level New Desigh | =
N - =
a Open the English User Guide | |E.
-aﬁpen the Japanese User Gulcle |
About Maloozim

4.2.2 Select Topology Window

Click radio button for selecting "Down/Motor Lock" or "Boost" and click [NEXT>>] button.
Shown "Down/Motor Lock" topology in this description.

" Desgnd - M2ooum Vers.00
==

Select Topolony | Device & Conditions Input

= e ==

Sinusoldal Current

Sinu=aidal

O 2 Phaze

§ Steps
" High-sida Chopping

~ First Half Chopping

Chopper

& Down / Motor Lock
Boost

Select kind of cireuit and topolagy.
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4.2.3 Device & Conditions Input Window

Select a module, set common conditions and gate resistances.

*“ Desgn2 - M= cozim Ver3.0.0 [F=-] -t ]
==

Dovwm | Maotor Lock ﬁnmnn Conditions \

English Data Sheet P Kmap Conditions
E&l Japanese Data Shaat i

El-l-"l:-c

o o

Ts
}m? Z Tj max

Tri Conditions
Rglan]

Raleff) s]

\ J

Select modules and input conditions.
PF=cosgp
M=Madulation Ratio

EXECUTE ==

-

Module Select [

@ Series © Current/Voltage
Common Conditions are set automatically when selecting

Division: [IGET_MOD |
power module.

Series: ’NX-Series v]

Module: [IGBT_MOD: CM450DX-24A -
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" Design3 - Melcosim Ver5.0.0

«+ Select Topology Device & Conditions Input|

=N W=

Down / Motor Lock

CM450DX-24A

English Data Sheet
EE Japanese Data Sheet

Select modules and input conditions.
PF=cosg
M=Meodulation Ratio

Common Conditions

7] Keep Conditions

Vi
Vo

Fc
Duty
Ts

Tj max

Tr1 Conditions

Rag(on)

Rg(off)

v
600 V
225 A
225.00 A
§ kHz
1.00000
9 T

126 ¢

068 Q
068 Q

EXECUTE >>

After selecting all devices and set conditions, click [EXECUTE>>] button.
NOTE) In case of no-selection device or no data in conditions, [EXECUTE>>] button is not available.

" Design3 - Melcosim Ver.5.0.0

+ Select Topology Device & Conditions Input|

[E=N(ECE =5

Down / Motor Lock

CM450DX-24A

English Data Sheet
Japanese Data Sheet

g

Select medules and input conditions.
PF=cosgp
M=Medulation Ratio

Common Conditions

[[] Keep Conditions

Vi
Vo

Fc
Duty
Ts

Tj max

Tr1 Conditions

Rg(on)

Rg(off)

600 V
600 V
225 A
226.00 A
5 kHz
1.00000
90 ¢
125 ¢

068 Q

068 Q

EXECUTE >>

Publication Date: April 2013

(35/57)

Application Note DPH-9451
MITSUBISHI ELECTRIC CORPORATION



~" Degign4 - Melcosimn Yer.5.0.0

« Select Topology| Device & Conditions input

Boost

EB English Data Sheet
E& Japanese Data Sheet

1 Uyl o

Select Device rﬂ(

B

Commen Cenditions
7] Keep Conditions
Vi v
Vo v
lo A
li - A
F s
¢ Module Select @
Duty
Ts _ Series ©@ Current/Voltage
Tima | Gurrent: 1200 A -~ 2400 - A
Tr1 Cendit Voltage: Vo~ .V
Rg(en)
Ry(off) Module: lHVIGBT_MOD: CM1500HC-66R -

Select modules and input conditions.
PF=cos¢
M=Medulation Ratie

EXECUTE »=»
Show up [Select Device] button for FRDi in case on selecting linlmodule for Transistor.
~" Degign4 - Melcosimn Yer.5.0.0 [=nE=N===
)
+ Select Topelogy Device & Conditions Input‘
Boost Commen Conditions
Il English Data Sheet [/ Keep Conditions
E& Japanese Data Sheet Vi (Module Salect @
o
lo @ Series ) Currentholtage
3 ! ih  Division: |DIODE_MOD -
IR — . ° Fe
. = ' Duty Series: |3.3kV S-Series v]
T
[ cmisooHC8ER ! : : Module: |DIODE_MOD: RM1200HE-66S -
mm s — Tj max
.
Tr1 Condit
Rg{on) 16 Q
Rg(off) 56 Q

Select modules and input conditions.
PF=cos¢
M=Medulation Ratie

EXECUTE >»
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4.2.4 Result Window

A few second later, result window will be opened automatically with calculation results.

“* Desgn3 - Mzcosim Ver3.0.0 [ ==
e om—
[==IC%
|+ Select Topology |+ Device & Conditions Input| Result Graph
/ Dovwn [ Moter Lock This application is not recommeandead.,
CRASIDN-244 P_Tr 637.38 WIGET
P_Sum: TET.28[W]
e . -1 33776
é ! Bc s
3 LW, : SWlen 164,50
Pl fon)
i : st 17220
: ATjec{ TH|_twa W24 K
i TjiTr)_fare 1175 @ =
....... =
5 P_Di2 EET wWDIODE
an T0.90
[l 0.00
. ATj-ciDiZ)_&va 623 K
Common Conditions
Tj(Di2)_fre 10774 o
Vi B00 W
AT]-e{DE2)_Max 1162 K
Va G500 W
THDH2)_Max 1343 %
lo 225 & \ j
li 22500 A
5 = ave Result to S5V 4
Conditions Simulation Results

i

" Degign4 - Melcosim Yer.5.0.0

" Select Topologyl«/ Device & Conditions Input‘ %Slﬂt |Graph|

=N Hel xS

/ Boost T |
f [ P_Trl 2020.34 WNGET \\
RM1200HE 655
P_Sum: 1082.84 sw 13337
----------- p DC 687.17 |
o R SW(on) 630.80
SW(off) 702.26
----- ATj-c(Tr1)_Ave 18.16 K i
CM1500HC 66R Z Ti(Tr1)_Ave 88.28 ¢
P_Sum: 2020.34[W] -
............ Di2
P_DiZ 1082.84 WIDIODE
O
sW 368.36
DC 724.47
ATj-c(Di2)_Ave 2165 K
Common Conditions - Ti(Di2)_Ave 9789 ¢
Vi 900 v ‘f ATj-<{Di2)_Max 2217 K
Vo 1800 V Tj(Di2)_Max 9843 ¢
le 320 A /
\ li 64000 A —
\ Save Resultto CSV
Ea AR L=
"
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4.2.5 Graph Window

Calculation results can be shown visually in the graph window.

" Design3 - Melcosim Ver.5.0.0 (=N ECH ==
=u
|«/ Select Topology | «" Device & Conditionslnputl Resi t| Graph |
Down / Motor Lock ~  Graph Type
Temperature ripple - Time -
CM450DX-24A . .
P_Sum: 569.99[W] Temperature ripple - Time
R 3 1405 250 —— Output Current
: l 1303 | TrlTi
—\ A : {111] o 1203—1 = Di2Tj
3 = : 11[;2 200
L. ""”””’: = 1003
: 1 903
! : e Fis0 Q@
i Di2 ‘ 7 % 70; g
603 Lo =
503 =
403
303 150
’ 203
4 103
i 03— — 0
0 01 0.2 0.3 0.4
4 | m *
Time(ms)
Common Conditions -
Vi 300 V H x x2 yi y2
Vo 100 V r r2 RESET
lo 225 A | Add Device ||| Copy to Clipboard
li 75.00 A
/ I Save to Image file H Save Graph to CSV file ]
Ea E k=
~
Selact Device =il
B i S N Adding or removing elemental devices are available.
Tr2 Tr2
Di1 Di1
Current
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Calculation conditions will be saved by using [Save] or [Save As] buttons at upper left Save without result).

" Design3 - Melcosim Ver.5.0.0 =2 = ==
=
|«/ Select Topology | « Device & Conditions Inputl Resull| Graph |
Down [ Motor Lock +  Graph Type
Temperature ripple - Time -
CM450DX-24A ) )
P_Sum: 569.99[W] Temperature ripple - Time
[ ; 250 = Qutput Current
| : | T
o i i — Dot
E L : 200 o
' ! ]
' lemm e = -
. : : =
i : _ Lo ©
i Di2 '; Z 8 g
i ] = =
[ I Lo =
50
Q
T = 1 N 01 02 03 04
Time(ms)
Commeon Conditions |-
Vi 300 V ‘E x1 x2 yi y2
Vo 100 V ri r2 RESET
lo 250 A | AddDevice || Copyto Clipboard |
li 75.00 A
’ Save to Image file ‘ Save Graph te CSV file ]
Cam E Lde

Saving graph by [Copy to Clipboard] or [Save to Image file] button and text data by [Save to CSV file] button.

eg.) Itis available to open CSV file of text data and then paste PNG data of graph.

3g] psoft Excel — output.c m|
E] e REER RrW #A0 BFNQ V-D ToRD EW ALTH BRIEAN LT o] o s B3
NEEHASSHRITH/ SaB F9 oo sl mae -eff

i MS Pl 1 2B I U |E S = s 580 &-A-!w o | 30 b | oo a

13 - A
A | B c | o | e | [ & [ H | | K | L m N | o F |7

| 1 |Durrent — Angle &
| o |CommenCondition
| 3 |ves 300 Current - Angle =
4 i 300

[ 5 |w 300 — Output Voltage

6 o 175 —

| 7 |li 175 — Trl Voliage

3 |FF 08 Di2 Cumrer

o m 1 o6 — Di2Votage

10 Fe 5 - £

i |Fo o % :

|12 Dby 1 - z

13 |Te a0 z

|14 |Ti 125

| 15 | TrCondition

| 16 |Mame ™ T2

| 17 |Relon) 83 8.3

13 |Relaf 83 8.3 ] 180 360 540 ™

|19 |Rth(Tr) 034 034 M omm AW e

| 20 | Rth(Ci) 0854 054 Angle({Deg)

| 21 |Rth(c—s) oo ooy

| 22 |Result

| 23 |Output Viltage Dutput Current Trl Current TH iltage Di2 Current Di2 Wiltage

| 24 | AnglefDer) Woly) Angle(Dee)| Current() | angle(Der] Currentld) ingle(Dee) Wol) dnglelDeg) Current(l) angla(Deg) Wolu)

| 25 | 1 1] 1 175 1 175 1 o 1 1756 1 o

| 26 | 2 ] 2 178 ] 178 ] a ] 175 2 a

| 27 | 2 i} 2 178 3 178 2 a 3 1786 2 a

| 22 | 4 Q 4 178 4 175 4 La) 4 175 4 La)

| 29 | 5 ] 5 175 ] 175 ] a ] 175 ] a

| 30 | ] ] ] 178 1] 178 1] a 1] 175 1] a

| | T o T 178 T 175 T o T 175 3} o

| 32 | & 1] 8 175 & 175 & ] & 1756 & ]

| 33 | ] ] a 178 9 178 a a 9 175 a a

| 34 | 10 ] 10 178 10 178 10 a 10 1786 10 a

25 11 o 11 1758 11 175 11 o 11 175 1 o

| 36 | 12 1] 12 175 12 175 1% ] 1z 1756 1z ] .
M4 o ourput |< 5]
EEOHEE - L Akl N\ N O A E A g @@ 8- - A

T7k
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4.3 Open Previous Design

4.3.1 Open the Latest Saved Design

=7 Meloosim Ver.5.0.0 = o ==

Melcosim Ver.5.0.0

New Design Recently Opened Designs
Z‘? 2 Level New Design ‘ =8 Desian l
o
1/7 3 Level New Design ‘ -
4
l@ Open the English User Guide l lﬁ Open... l

IQOpen the Japanese User Guide

About Melcosim

Saved in Designl, Design2 and Design3 for three recent designs.

Include 2 Level conditions and 3 Level conditions.

4.3.2 Open the Saved Design in Folders

= seboos Ver5.0.0 R Rl
Melcosim Ver.5.0.0

Mevs Design Recently Opened Designs

7 2 Lewel Mew Design |

7 3 Level Mew Desigh

a Open the English User Guide

E. Open...

.aﬂpen the Japanese User Gulde

About Maloosim Cloge
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5 Procedure for | Type NPC Calculation

5.1 Application Start-up

When the software starts up, a message window pops-up showing validity date.
" Melorg-e—=— s |

Melcosim @
& The valid date remains fol ays.

* Please confirm the following contents, and push [OK] in order to
Ml start the Melcosim program.

- Cautions
7 The product data and algerithm under the Melcosim are
information of the day of issue,
Mitsubishi Electric Corporation may be change the specification
of the program without prior notice.

This program can't guarantee calculation results for a sample
calculation.

So Mitsubishi Electric Corporation does not take the
responsibility of the calculation result.

) [l 57|
|

Ahourt

Click OK , then move to the main window in the case that the experiation date is valid.

o seboosm Ver5.0.0 [r=] = [
Melcosim Ver.5.0.0
Mevr Design Recently Opened Designs
i ZLevel New Design | iz

? 3 Level New Design

a Open the English User Guide

= Open...

-al:\pen the Japanese User Gulde

About Iklcasim Class
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5.2 New Design Calculation

5.2.1 Main Window

Click [3Level New Design] button.

— Molmosin Ver5.0.0 | - | =1 g

Melfcosim Ver.5.0.0

Mevs Design Recently Opened Designs

|_§' 2 Level Mew Deslgn |

: 2 T

[ ; 3 Level Mew Design ]
a Open the English User Guide |ﬁ Open...
alﬂpen the Japanese User Gulde

Ahout Maloosim Cloge

5.2.2 Select Topology Window

Click radio button or schematic area for selecting "l Type NPC (1)" or "l Type NPC (2)" and click [NEXT>>] button.

~" Design1 - Melcosim Ver.5.0.0

=1 E=R 5
| Select Topology | Device & Conditions Input
@ | Type NPC ('1) © 1 Type NPC (2) © T type (AC switch) NPC

_________ hl
| |
= i !
; 5
Lo 5

Select the kind of circuit from | Type NPC (1), | Type NPC (2), and T type (AC switch) NPC.

Select " | Type NPC(2)" for applying 2 inl1 or chopper module.
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5.2.3 Device & Conditions Input Window

Select a module and set common conditions and gate resistances.

“* De=gnl - M=cosm Vers.0.D [ree] i i
— :
==ICE
+ Select Topology | Device & Conditions Input
I Type MPE (1] emman Cenditions \ -
1 English Data Shest 7] Keep Conditions
m Japanese Data Sheet Vee v
] Arms
i Salact Davics | l M =
Fe KHz
Select Device : Fo Hz
ot T ©
i T) max b
Trl Conditiens
™l b Rgion) %3
Ragloff) ]
Conditions
\ginn: 0 J &
Select modules and input sonditions.
FF = cossg
I = Modukation Ratio
EXECUTE ==
\'m:cm ==
= Sermy Currerciicitags
Drdsinn: [IG8T_Mod
Saries: | H-Suries -
Common Conditions are set automatically when selecting high side Modls: [GET_NGD: CNASION24A =
power module.
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" Design1 - Melcosim Ver5.0.0

PF = cosg
M = Modulation Ratio

Select Device

«+ Select Topology Device & Conditions Input|

=N W=

I Type NPC (1)

e
OE—‘

i Dis A

Select modules and input conditions.

English Data Sheet
EE@ Japanese Data Sheet

CM400HA-24A

CM400HA-24A

CM400HA-24A

CM400HA-24A

Common Conditions -
7] Keep Conditions
Vee 1200 Vv
le 200 Arms
PF 0.8
M 1 E
Fe § kHz
Fe 60 Hz
Tf 90 °C
Tj max 126 ¢

Tr1 Conditions
Rg(on) 0.78 O

Ry(off) 0.78 O

Tr2 Conditions
Rgion) 0.78 Q <

EXECUTE >>

After selecting all devices and set conditions, click [EXECUTE>>] button.
NOTE) In case of no-selection device or no data in conditions, [EXECUTE>>] button is not available.

" pesgnl - M2ooum Vers.00

=17

FF = cosegp
M = Madulation Ratio

| cm4DOHA-248 |

CRM400HA=244

|+ Select Topolagy Deviee & Conditlons Input
| Type HPG (1)

Select madules and ingut conditians.

EX English Data Sheet
m Japanese Data Sheet

CR400HA-2 4.8

e
Comman Cenditions -
Keep Conditions
Ve 1200 v
<3 200 Armis
PF 0.8
] 1 =
3 HHz
Fa B0 Hz
TF 90 A
Tj max 125 5
Tri Conditions
Rglon) 0ve 0
Raiaff} ove 0
TrZ Conditions
Ralen) ove Q -
EXECUTE = |
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5.2.4 Result Window

A few second later, result window will be opened automatically with calculation results.

" Design1 - Melcosim Ver.5.0.0 el ==
u
| + Select Topology | + Device & Conditions Input|§ Result | Graph|
| Type NPC (1) / T T2 (T3 [Te |
f P_Tr1 198.11 WIGBT B
CMA400HA-24A sSW 88.85
P_Sum: 205.27[W] DC 109.26 i
CM400HA-24A CM400HA-24A SW(on) grs2
P_Sum: 84.22[W] P_Sum: 178.44[W] SW(off) 47.53
ATj-c(Tr1)_Ave 10.50 K o
CM400HA-24A CMA400HA-24A
P_Sum: 84.22[W] P_Sum: 178.44[W] Ti(Tr1)_Ave 104.60 °C J
CIM400HA-24A D1 |pi2 [Di3 [pDi4 |pis [Di6 |
P_Sum: 205.27[W]
P_Di1 7.16 W/DIODE
sSW 4.57
Common Conditions -
L DC 2.58
Vee 1200 V ‘:
| ATj-c(Di1)_Ave 0.57 K
lo 200 Arms N
Ti(Di1)_Ave 9467 C
PF 0.8
ATj-c(Di1)_Max 145 K
m 1
Tj(Di1)_Max 95.56 °C
Fec 5 kHz
\ Fe 60 Hz
\ TF %0 © . | savyResultto CSV
N—

f = ~ 1

Conditions Simulation Results
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5.2.5 Graph Window

Calculation results can be shown visually in the graph window.

" Design1 - Melcosim Ver.5.0.0 (=N ECH ==
~u
|«/ Select Topology | « Device & Conditions Inputl Res--lt|xGraph i
| Type NPC (1) Graph Type
’Temperature ripple - Time -
CM400HA-24A Temperature ripple - Time
P_Sum: 205.27[W] 1205 400 —— Output Current
ol = ™
= — Ir.
CMA400HA-24A CMA400HA-24A 1ﬂcff% 300 —i
P_Sum: 84.22[W] P_Sum: 178.44[W] Ezzﬂf i T\ Di2Tj
QD: f \ \ 200 —Di5Tj
CM400HA-24A CMA400HA-24A ig = \ Lo o
P_Sum: 84.22[W] P_Sum: 178.44[W] Q ERl | \ 5
603 o E
= | 1 2
CMA400HA-24A | Vo V| foo Z
403
P_Sum: 205.27 E
- L 303 \\ /'l \ i 200
203 -
3 300
Common Conditions - mg
L 0400
Vece 1200 V 3 0 10 20 30
lo 200 Arms Time(ms)
PF 0.8
x1 x2 yi y2
M 1
r1 r2 RESET
Fec 5 kHz
Fo 80 Hz ’ Add Device ” Copy to Clipboard
Tf 90 ¢ / ave to Image file H Save Graph to CSV file ]
~
Ve
Select Device = . . . .
Adding or removing elemental devices are available.
Device List Selected Devices

Current
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Calculation conditions will be saved by using [Save] or [Save As] buttons at upper left.

" Design1 - Melcosim Ver.5.0.0 =2 = ==
=]
|«/ Select Topology | « Device & Conditions Inputl Resull| Graph |
| Type NPC (1) Graph Type
[Temperalure ripple - Time -
CMADOHA-24A Temperature ripple - Time
P_Sum: 205.27[W] 1205 400 = Qutput Current
1 'IDE—— . | T T!
CM400HA-24A CM400HA-24A I o e o [ 300 —_= %
P_Sum: 84.22[W] P_Sum: 178.44[W] W Di2Tj
3 { \ \ — DOi5Tj
CM400HA-24A CM400HA-24A ig [ \ Foo o
P_Sum: 84.22[W] P_Sum: 178.44[W] g 3 f '\ 5
T, 603 0 2
= 99 g H
CM400HA-24A Ell | V| foo &
40
P_Sum: 205.27[W] SDE \ { \' 00
20 \/ /
E 300
Commen Conditions |- 103
1 0400
Vee 1200 V 3 0 10 20 30
lo 200 Arms Time(ms)
PF 0.8
x1 x2 yi y2
M 1 " 2 RESET
Fc 5 kHz
Fo 80 Hz ’ Add Device ’ Copy teo Clipboard l
ave to Image file ave Graph to ile
Tf %0 T s I fil Save Graph to CSV fil
¥

Saving graph by [Copy to Clipboard] or [Save to Image file] button and text data by [Save to CSV file] button.

eg.) Itis available to open CSV file of text data and then paste PNG data of graph.

5, Moroaaft Goel - SEptoy [ T ==
2] FrauE AR FRN WAD FED MDD T-MD SvEDE AR Tl =
L L WL e T i | i -‘_.;_ | U L S tesdr ) JBSTOMID. AT .
[~ Kl - ~
A [ [= ] E E o H T AT [ L ) H a (] =] [ =
8 Frawr Loss = Tire Pawer Laze - Tir -
£ el raltion D
B e kFeii] | —
4= [2ua) T = e ——
= Fr na . {I.._-;,E s
B M 1 & A gy pe
T Fo 5 E= y &
B _Fa L] 5
B Te ] = 3
10 [Trdzndban A —
11 s ™ T T Trd el
12 Fganl na na 047 o47T Tl
13 Rl 047 a7 147 OlT ]
14 Fasue
18 {Cuipad Oumem T Posarcas Tr2 Frawson N1 Peremrkan 0¥ Prawriane DE Poawrice
19 Tirmsre) Cumsnisl Toredmal PV Tirelre] F1W1 L ] Tiredra| | PN Tiralmul =Wl
17 | GOgaHAE =H 31 007 aa aliza] L] CIETHAR B TIHD D073 4 688 THET OEIIAR
149 | (e [T e GeONEd I ETR OOREAE 173 CuEle
18 | GJ B 01167141 BN N ENA 011ETE 6 71167141
20 | o1 EmT DU RR0ET TIENTY B IETT 014Im? B
ke k] CADEIIY B EEOR D20EIM1
D 3 0254
1EE L]
DENEEE LELH]
QECIND LLE PR a4em C
=t L OAINHIS | BEN2ETR

043811 | B4 ORI T
QEINNT | fE?
0EIET 7

OECY 1A B
7 OATIZS EOE QT
0717550 SR JRET

ropDooooDoooD RO SSS
o

B e o e
roDooooDoooDEDOooD

FRTEA 0 TG

| BRI L LT bRz s e o] d oo 6l Gl -'--&-g-:-"?;:d .J_l:..u Bl CHM Lol L = L
Tk

Maximize window and expand graph width is recommended for getting better graph.
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5.3 Open Previous Design

5.3.1 Open the Latest Saved Design

" Melcosim Ver.5.0.0 EI = @
Melcosim Ver.5.0.0

New Design Recently Opened Designs

[

}/ 2 Level New Design

;,1’ Design1 l ]

14

57 3 Level New Design
: =

la Open the English User Guide l lﬁ Open... l

l@Open the Japanese User Guide

About Melcosim

Saved in Designl, Design2 and Design3 for three recent designs.
Include 2 Level conditions and 3 Level conditions.

5.3.2 Open the Saved Design in Folders

=7 Melcosim Ver.5.0.0 o] @ |3

Melcosim Ver.5.0.0

New Design Recently Opened Designs

7

I'f 2 Level New Design

7

52 3 Level New Design 5
; =

l@ Open the English User Guide l lﬁ Open...

IQOpen the Japanese User Guide

About Melcosim
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6

Procedure for T Type NPC Calculation

6.1 Application Start-up

When the software starts up, a message window pops-up showing validity date.

- 1ol el cosim )| It
The valid date remains fo ays.
Please confirm the following contents, and push [OK] in order to
Mew start the Melcosim program.
- Cautions
B The product data and algorithm under the Melcosim are
f— information of the day of issue,
| Mitsubishi Electric Corporation may be change the specification
Bl ; - -
B of the program without prior notice.
| This program can't guarantee calculation results for a sample
calculation.
So Mitsubishi Electric Corporation does not take the
respensibility of the calculation result.
Mann I

0 Medeosn Ver5.00 [-=| = (a3
Melcosim Ver.5.0.0
Mews Design Recently Openad Designs

[ 2 Lewed Mew Design | 7
. b

[ 3 Lewel Mew Design

a Open the English User Guide |Eﬂ' Open...

alﬂpen the Japanese User Gulde

Ahout Maloosim

Click OK , then move to the main window in the case that the experiation date is valid.
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6.2 New Design Calculation
6.2.1 Main Window

Click [3 Level New Design] button.

Melcosim Ver.5.0.0
Mevr Deshgn Recently Opened Designs

||1;z' 2 Level New Design | |E Dexizr]

I Dezign2
||:'£ 3 Level New Design | Il‘_’;#: S
|Q Open the English User Guide | E Oipen...
|aﬂ|:m1 the Japanese User Gulde ]

Ahgut Mzlcazim El

6.2.2 Select Topology Window

= 4=

| Select Topeology | Device & Conditions Input

Click radio button of[T Type (AC switch) NPC] or schematic area and click [NEXT>>] button.

1 Type NPC {1)

| Type NPC {2)

Select the kind of circuit from | Type NPC (1), | Type NPC (2), and T type (AC switch) NPC.

@ Ttype (AC switch) NPC

[ [ wexim ||
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6.2.3 Device & Conditions Input Window

Select a module and set common conditions and gate resistances.

== Desgnl - Mekosim Ver3.00
= - :
=y =C3
o Select Topology Deviee & Conditlons Input

= e ==

Common Conditions are set automatically when selecting high side
power module.

T typa (AC switch) MPC A
EJ English Data Shest 7 Keap Conditions !
m Japanese Data Shaat Vee v
ler A
FF
. [} g =
bl Fe | T selectDevies Wz
Fo Hz
o | Ewitches - o TF b 1
I . Tj max g+
IL]-tw B
i Tri Conditions
Rolen}
Ra(aff} 2]
I Conditions
[en} Q J -
Select modules and input conditions.
PF = goasgp
M = Madulation Ratia
ERECUTE ==
|
Module Select ==
Division: [IGBT_MDD .]

_ HVIGBT_MOD
ECCCNIGET MOD

Module: lCM1000DUC34NF ']
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** Desgnl - Mz oosim Ver3.00 | = e
d=

|+ Select Topolagy Deviee & Conditlons Input

T twpe [AC switch) MPC Common Cenditions -
ER English Data Shest 7 Keep Conditions
= Japanese Data Sheet Vet B0 W
I 200 Arms
PF 0.4
- lj 2] ] 1 =
| el [ CMdMOHAB4A | F 5 kHz
s = Fo 60 Hz
| Bwttehes - o TF i
: Tj max 125
Imlém_ltjim CMMOTHA-24A B
i Trd Conditians
i Rglon} 0.7E O
Raiaff} ave o

TrZ Conditions

Raglen} o O -
Select modules and input conditions,

PF = gadagp
M = Madulation Ratia

EXECUTE ==

After selecting all devices and set conditions, click [EXECUTE>>] button.
NOTE) In case of no-selection device or no data in conditions, [EXECUTE>>] button is not available.

u; Designl - Melcosirn hoe 3 Lavel Ver0.2 R I
PRI —
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6.2.4 Result Window

A few second later, result window will be opened automatically with calculation results.
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6.2.5 Graph Window

Calculation results can be shown visually in the graph window.

Current
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Calculation conditions will be saved by using [Save] or [Save As] buttons at upper left.
" Designl - Melcosim Ver.5.0.0 =liE ==
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Saving graph by [Copy to Clipboard] or [Save to Image file] button and text data by [Save to CSV file] button.

eg.) Itis available to open CSV file of text data and then paste PNG data of graph.

%, Mroaaft Goel - SRty [ T ==
2] FrauE AR FRN WAD FED MDD T-MD SvEDE AR Tl =
L L WL e T i | i -‘_.;_ | U L _-'n‘-_.._,;limnlg.._ﬁ-;.
[~ Kl - ~

A e = o E - o H 1 o K L ] [ a =) =] R -
8 [Foawr Loss = Time Pawer Late - Tire -
£ ICnmesnnC ralion
B e kFeii]
i = 0
EFr oa
B K 1
T Fc 5
B _Fa L]
B To | a)
10 [Trdzndban
11 Fisras ™ T2 T Trd
17 Fganl 047 na? 047 T
13 Rl 047 a7 147 OlT
14 Fasuk
18 {Cuipad Oumem T Posarcas Tr2 Frawson N1 Peremrkan 0¥ Prawriane DE Poawrice
19 Tirmsre) Cumsnisl Toredmal PV Tirelre] F1W1 L ] Tiredra| | PN Tiralmul =Wl
17 | GOgaHAE =H 31 007 aa aliza] L] 0 OefEZHAR G0 TIH] DOZ341 BB JEET QUEEI AR
19 | Oned =30RE 1 (OfEdE e 0 GO0Ed X1 ETR OOREE GEA 3T QuEidd
18 | BN =#EE5 011 ETa 01167141 0 BN I ENS 011ETS . B0 3R a1161

L LRE-Five g DU RR0ET TIENTY ERIETY O19I037  BEEIETT OOADOST

1 D20eam
2 03R4
LT
kLR
naEag

ke k]

CADEIIY B NEOR D20EDM] ERMITON D3OI
O O 02T MOEES DS
OEERE GHTEE 030N G741 QE0Rin
OETIAE T 04T 8 80RO
IR W BSd DXIEND RN 34EE QIEIE D
I ESASET2 O3NS BEN2BTZ D4R R

CARH1] AW HT D381 BAGOAT O4ea1Ee
OFEACT BTN ORI GET OO | ORI
DETER 6213077 OGIET 6273177 Q6N

ars

0azs  Alews OECS | E1ABES
ATIZAE SIS DAT] 0471528 EOSAXTY O
OIITRAY TS AT O™ TR MBAIRAT O

B e o e
ropooooDoooo oo

]
roDooooDoooDEDOooD

iBSONMIE. L | Te bzl s Pl ol G | e e o= e L e =
Tk

Maximize window and expand graph width is recommended for getting better graph.
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6.3 Open Previous Design

6.3.1 Open the Latest Saved Design

" Melcosim Ver5.0.0 ol @ ===

Melcosim Ver.5.0.0

New Design Recently Opened Designs

2% Design1 l

}/ 2 Level New Design

14

57 3 Level New Design
: =

la Open the English User Guide l lﬁ Open... l

l@Open the Japanese User Guide

About Melcosim

Saved in Designl, Design2 and Design3 for three recent designs.
Include 2 Level conditions and 3 Level conditions.

6.3.2 Open the Saved Design in Folders
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Keep safety first in your circuit designs!

Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more
reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may lead
to personal injury, fire or property damage. Remember to give due consideration to safety when making your circuit
designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (i) use of
non-flammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

*These materials are intended as a reference to assist our customers in the selection of the Mitsubishi
semiconductor product best suited to the customer’s application; they do not convey any license under any
intellectual property rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.

*Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s
rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application
examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and algorithms
represents information on products at the time of publication of these materials, and are subject to change by
Mitsubishi Electric Corporation without notice due to product improvements or other reasons. It is therefore
recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor
product distributor for the latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric
Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or
errors.

Please also pay attention to information published by Mitsubishi Electric Corporation by various means, including
the Mitsubishi Semiconductor home page (http://www.MitsubishiElectric.com/).

*When using any or all of the information contained in these materials, including product data, diagrams, charts,
programs, and algorithms, please be sure to evaluate all information as a total system before making a final
decision on the applicability of the information and products. Mitsubishi Electric Corporation assumes no
responsibility for any damage, liability or other loss resulting from the information contained herein.

*Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system
that is used under circumstances in which human life is potentially at stake. Please contact Mitsubishi Electric
Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product
contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical,
aerospace, nuclear, or undersea repeater use.

*The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in part
these materials.

«If these products or technologies are subject to the Japanese export control restrictions, they must be exported
under a license from the Japanese government and cannot be imported into a country other than the approved
destination.

Any diversion or re-export contrary to the export control laws and regulations of Japan and/or the country of
destination is prohibited.

*Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for
further details on these materials or the products contained therein.

© 2013 MITSUBISHI ELECTRIC CORPORATION. ALL RIGHTS RESERVED.
DIPIPM and CSTBT are registered trademarks of MITSUBISHI ELECTRIC CORPORATION.
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