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Product line-up

2. Product line-up
CM2500DY-24S CM1800DY-34S

Connection Diagram: without mark on Label
D: dual switch
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Peripheral Device (ISAHAYA ELECTRONICS CORPORATION SELECTION GUIDE for Power Electronics 2013, pp4)
-IGBT gate drive unit

for CM2500DY-24S
VLAS553-01R, VLA555-01R

for CM1800DY-34S
VLAS553-02R, VLA555-02R

Image photo

-IGBT gate driver
VLA552-01R
Please contact to the following company to inquire about these products.

ISAHAYA ELECTRONICS CORPORATION
URL: http://www.idc-com.co.jp/
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Label marking

3. Label marking
(a) A marking example with 2D code

Corporate crest —Company name
]
{ MITSUBISHI |
TYPE o mume e
No Date code LAJutatt
Lo
The origin country— LoD code
Note: Some parametric are optional.
(b) Date code formation
S51AA1G
[ ] ] | L[-— RoHS Directive compliance symbol
| | | R — Manufacturing management number
| | L————- — Manufacturing month: 1 ~ 9;January ~ September
| O; October, N; November, D; December
| L————— — Manufacturing year: last digit of A.D.
e — Factory code (UL Factory Identification)
(c) 2D code specifications
Item Specification
Symbology Data Matrix (ECC200)
Data type alphanumeric (ASCII) characters
Error correction ability | 20 ~ 35 %
Symbol size 6.0 mm x 6.0 mm
Code size 24 cell x 24 cell
Cell size 0.25 mm
Data size 32 letters

(d) Label position and parts name

G2/E2
auxiliary terminals

C2 auxiliary terminal

C2E1 terminal

E2 main terminal C2E1 terminal

E2 main terminal

C1 main terminal

C1 auxiliary terminal

G1l/El
auxiliary terminals

C1 main terminal

Base plate (Al)
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2D code specifications

4. 2D code specifications

Data item Letter size
Part number 20
Space 2
Date code 8
Space 2
Total 32

Data contents example ("sp" means space , equivalent to ASCIl code number 32)
1:2:3:4:5:6:7:8:9:10:11;12:13:;14:15:;16:17:18:19:20(21:22(23:24:25:26;27:28:29:30(31;32

CM250i0iDY -:2:4:S spspspispispisp:sPisP|sPisPM:1 2 HiAi1:GspP|spPisP

20 2 8 2
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Safety Standard (UL)

5. Safety Standard (UL)

Compliance with international standard UL1557 has already been certified (File No. E323585).
Please refer the certified modules to UL website.
We do not apply the certification, the authorization about other security standards (TUV, VDE, and CSA).

(And do not do a design in consideration of correspondence to the reinforcement insulation of the CE marking.)

(a) Certified modules can be searched through the following website (2014/9/23), click the [Online Certifications Directory],
and input the file number E323585 in frame of UL File number, then click the [SEARCH| button.
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Safety Standard (UL)

To begin a

Keyword

@_D_HJ.LHE_G_EB_T_LELEAI_LD_HS DIRECTORY

Number (heip)

Quick Guide Contact Us UL.com

ABOUT THE ONLINE CERTIFICATIONS
BEGIN A BASIC SEARCH DIRECTORY

search, please enter one or more You can use the UL Online Certification Directory to:
search criteria in the parameters below.

» Verify a UL Listing, Classification, or

Company BEEEEE— Recognition
Name (options)

« Verify a UL Listed product use
« Verify a UL Recognized component use
« Verify a product safety standard

City
T EE— Learn more with the
US State Belaat a state A Quick Guide to the Online Certifications Directory
USs Zip Code
- SPECIFIC SEARCHES
Country Select a caunty - (New! UL Evaluation Reports)
Region Belest aredan hd Select a specific search:
Postal Code
(non-uUs) FEATURED LINKS
UL Category
UL File

—~—— Input the file number e323585

Services
Search

Correlation @
Databasie

Click this button

Or directly input the following URL into address bar of IE
"http://database.ul.com/cgi-bin/XYV/template/LISEXT/1IFRAME/dfilenbr.html"

@.D_HJ.LHE_G_EBJ'_LELEAI_LD_HS DIRECTORY

The UL File Number is an alphanumeric designalfen assigned to a company upon successful
completion of a product evaluation or company ceryjfication.

Click this button

The UL File Number field is also used to search for:
- Design Number

- System Mumber

- Construction Number

- Assembly Number

With the introduction of the Enhanced UL Certification Mark in May 2013, the UL File Number is
often being used as the unique identifier for Certified products and can be entered in the File
Number search field to obtain additional certification information.

Home Quick Guide ContactUs UL.com

UL File Number (ex. E12345): I =— Input the file number

Search Tips Terms of Use

(b) In the search results page as in the below figure, click QQQX2.E323585 shown in cell of Link to File, then the certified module

table wil

@_D_HJ.LHE_G_EBJ'_LELEAI_LD_HS DIRECTORY

| be displayed (refer to the next page).

Home Quick Guide Contact Us  UL.com

Search results

Numbe

r of hits: 1 The maximum number of hits returned is 5000,

You may choose to Refine Your Search.

Company Name Category Name Link to File

MITSUBISHI ELECTRIC CORP | Electrically-isolated Semiconductor Devices - Component QQQXZ.FSESSBS

Model number information is not published for all product categories. If vou require information about a specific m

number, plea

N__ Click this number

se contact Customer Service for further assistance,

Zearch Tips Print this page Disclaimer i) Family of Databases
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Safety Standard (UL)

(c) Certified Modules (Search results example)
_ONLIME CERTIFICATIONS DIRECTORY

Home Quick Guide ContactUs UL.com

QQOQX2.E323585
Electrically Isolated Semiconductor Devices - Component

Page Bottom
Electrically Isolated Semiconductor Devices - Component
See General Information for Electrically Isolated Semiconductor Devices - Component
MITSUBISHI ELECTRIC CORP E323585

POWER DEVICE WORKS
1-1-1 IMAJUKUHIGASHI, NISHI-KU
FUKUOKA-SHI, FUKUOKA 819-0192 JAPAN

Power switching semi-conductors, TSB series, Models MG400V1US51, MIGS014CSB1W, MIG5017CSB1W, MIGS016CSB1W,
MIG7517CSBIW, MIGY516CSB1IW, MIG10017CSBIW, MIG10016CSBIW, MIG15017CSB1W, MIG15016CSB1W, MIG15017CSB2W,
MIG50QE8CSB1X, MIGS0Q7CSB1X, MIG75Q7CSB1X, MIGS00I2CMB1IW, MIG300Q2CMB1X, MIG400Q2CMB1X, MG40012YS60A,
MGE0012YS60A, MG40012Y561A, MG200Q2YS560A, MGE0O0IZYS61A, MG300Q2Y560A, MG400Q2YS560A, MG400Q2YST70A,
MG15017KS561, MIG30012C5B1W, MIG40012C5B1W, MIG200Q2CSB1X, MIG100Q6CMB1X, MIG150Q6CMB1X, MIG200I6CMB1W,
MIG20016CMB2W, MGE0012YS50A, MGEO0Q2YS60A, MG20016ES61, MG25Q1B511, MGS0Q1B511, MGY5Q1B511, MG25]11B511,
MG50J1B511, MG75]1B511, MG10011B511, MG15011B511, MG50Q2Y550, MG75Q12550, MG1000Q2Y551, MG20002Y550,
MG2000Q2YS65H, MG300Q1US51, MG400Q1US51, MG400Q1US65H, MG200Q2YS50, MGS5012YS91, MG300J1US51, MG30012YS40,
MG30012YS50, MG75Q2Y540, MG15002Y540, MG200Q2Y540, MG300Q1US11, MG300Q1US41, MG400Q1US1, MG400Q1US11,
MG4000Q1U541, MG500Q1US1, MG500Q1US11, MGE00Q1US51, MG2512Y540, MG5012Y540, MG5012Y545, MGT7512Y540,
MG10012Y540, MG100Q2Y565H, MG1500Q2Y565H, MGY5I6ES50, MGS012Y550, MGY512Y550, MG10012¥550, MG15011Z2550,
MG15012Y540, MG15012Y550, MG20012Y540, MG20012Y550, MG3000Q2Y561, MGBO0Q1USE1, MG250Q6ES43.

CM-U series, Models CM100DU-12H, CM100DU-24H, CM100E3U-12H, CM100E3U-24H, CM150DU-12H, CM150DU-24H,
CM150E3U-12H, CM200DU-12H, CM200DU-24H, CM200E3U-12H, CM300DU-12H, CM400DU-12H, CM400DU-24H, CM50DU-24H,
CM50E3U-24H, CM75DU-12H, CM75DU-24H, CM75E3U-12H, CM75E3U-24H, CMB00DU-12H, CM100BU-12H, CM100TU-12H,
CM300DU-24H, CM300E3U-24H, CM50BU-24H, CM50TU-24H, CME600DU-12H, CMG00HU-24H, CM75BU1-24H, CM75BU-12H,
CM75TU-12H, CMB00HUS-12H, CM400HU-24H, CMB600HU-12H, CM100TU-24H, CM150TU-12H, CM200TU-12H, CM75TU-24H,
CM150E3U-24H, CM200E3U-24H, CM300E3U-12H, CM300EC2U-12H, CM300EC3U-12H, CM400E3U-12H.

CM-F series, Models CMB00E2UA-24F, CM800E3UA-24F, CM100T1-12F, CM100TI-24F, CM100TIA-24F, CM100TIA-24FA,
CM150T1-12F, CM150TIA-12F, CM50T1-24F, CM50TIA-34KA, CM75TI-24F, CM75TIA-24F, CM75TIA-24FA, CM450HA-5F,
CME00HA-5F, CMG00HN-5F, CM800DU-5F, CM100DU-12F, CM100DU-24F, CM100DUS-12F, CM100ESU-12F, CM100E3U-24F,
CM150DU-12F, CM150DU-24F, CM150DU-24FA, CM150DUM-12F, CM150DUS-12F, CM150E3U-12F, CM200DU-12F, CM200DU-
24F, CM300DU-12F, CM400DU-12F, CM400DU-24F, CM400DU-24FA, CM400DU-5F, CM50DU-24F, CMY5DU-12F, CM750U-24F,
CM75DUM-12F, CM75E3U-24F, CM800E2U-24F, CMB00E3U-24F, CM100TU-12F, CM150BUMG-12F, CM200DUR-24F, CM300DU-
24F, CM300DU-24FA, CM50B3U-24F, CM50TU-24F, CM600DU-24F, CME00DU-24FA, CME00DU-5F, CME600HU-24F, CM75B3U-12F,
CM75BUME-12F, CM75TU-12F, CM400HU-24F, CMGB00HU-12F, CM100TU-24F, CM150TU-12F, CM200TU-12F, CM200TU-5F,
CM350DU-5F, CM75TU-24F, CM150E3U-24F, CM200E3U-24F, CM300E2U-12F, CM400E2U-12F, CM400E4U-24F,

CM-NF series, Models CM300T1-24NF, CM450TI-24NF, CM1000E2UA-24A, CM1000E2UA-240, CM1000E3UA-24A, CM1000E3UA-
240, CM400HA-24A, CM500HA-34A, CM600HA-24A, CMG00HB-24A, CM150BL6-12NFH, CM100HA1-12NF, CM150HAL-12NF,
CM50HA1-24NF, CM75HA1-12NF, CM100DC1-24NFM, CM150DC1-24NFM, CM2000C1-24NFM, CM300DC1-24NFM, CM100DU-
24NFH, CM100DY-24A, CM100DY-24NF, CM100DY-34A, CM100E3Y-24NF, CM150DU-24NFH, CM1500Y-12NF, CM150DY-12NFA,
CM150DY-24A, CM150DY-24NF, CM150DY-34A, CM150E3Y2-24NF, CM150E3Y-24NF, CM200CU-12NFH, CM200DU-12NFH,
CM200DU-24FA, CM200DU-24NFH, CM200DY-12NF, CM200DY-12NFA, CM200DY-24A, CM200DY-24NF, CM200DY-34A,
CM200DY6-12NF, CM200E3Y-12NF, CM300DU-12NFH, CM300DU-24NFH, CM3000Y1-24NF, CM3000Y-12NF, CM300DY-12NFA,
CM300DY-12NFB, CM300DY-24A, CM3000Y-24NFH, CM400DU-12NFH, CM4000DY-12NF, CM4000Y-12NFA, CM4000Y-12NFB,
CM400E3Y-12NF, CMG6000Y2-12NFB, CM75DY-24NF, CM75DY-34A, CM600DU-24NF, CMG00HU-24NF, CMG00HUA-24NFH,
CM75BU-24NFH, CM75BU-24NFM, CMS00HU-24NF, CM400DY-344, CM300DY-24NF, CM300DY-34A, CM400DU-24NFH, CM400DU-
24NF], CM400DY-244A, CM400DY-24NF, CM600DU-12NFH, CMG00DU-24NFH, CME00DY-12NF, CM600DY-12NFB, CME00DY-24A,
CMG00E3U-12NFH, CM100DC-24NFM, CM1500:C-24NFM, CM150DC6-24NFM, CM200DC-24NFM, CM300D:C-24NFM, CM400HC-
24NFM, CM400HCE-24NFM, CME00HC-24NFM, CM150RL-24NF, CM150TL-24NF, CM200RL-12NF, CM200RL-24NF, CM200TL-12NF,
CM200TL-24NF, CM100RL-12NF, CM100RL-24NF, CM100TL-12NF, CM100TL-24NF, CM100TL6-12NF, CM150RL-12NF, CM150RL-
12NFB, CM150TL-12NF, CM150TLE-12NF, CM2Z00RL-12NFB, CM50FL6-12NFH, CMS0RL-24NF, CMS0TL-24NF, CM75RL-12NF,
CM75RL-24NF, CM75TL-12NF, CM75TL-24NF, CM75TLG6-12NF, CM1000DU-34NF, CM1000DU-34NF, CM1000DUC-34NF,
CM1000E3U-34NF, CM14000U-24NF, CM1400DUC-24NF, CM1400E3U-24NF, CMS00DU-24NF, CMS00DUC-24NF, CM300E3YG-
24NFH, CM400E3YG-24NFH, CM400C1Y-245, CM450DY-245, CM800DY-245, CM1000DUC-345A, CM1400DUC-245, CM300DY-
245, CM600DY-245, CM1800DY-345, CM2500DY-245, CM400E4Y-24A.

* There is a case of the omission of the update delay and the authorization article according to the convenience
of the update of Homepage.

*When a corresponding article isn't found out, please contact us.

* At present, Mitsubishi Electric Corporation don't supply yellow card "E323585".
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Internal structure

6. Internal structure

Main terminals Aucxiliary (Signal)

) . Nuts terminals
Main terminal block \ \ Cover

Case

B o e ;7 B A il LT "
Tl ~, v A N, . N ~
N A N _ [
4 \ AY

Al base plate Internal wiring Al wire Substrate Silicone gel

About the flammable

The PPS (Poly Phenylene Sulfide Resin) in IGBT module complies with standard of UL 94V-0, but the silicone gel is combustible
and does not comply with 94V-0, but it has the dielectric breakdown strength of above 10 kV/mm after the hardening at the flash
point temperature of 340 °C and at the ignition point temperature 450 °C.
Because there is not self extinguish-ability, too, in case of the fire, a fire must be extinguished using the dry chemicals, the carbon
dioxide extinguishing agent and the bubble extinguishing agent and so on.
Because PPS has self extinguish-ability, if a burning source is cut off, there is not live danger.
There is not a fireproof standard of UL which corresponds to the other silicon chip, the copper base board and so on.
Others

Insulation distances of Mitsubishi Electric’s modules are in accordance with UL standards. In general, the electric strength to the
same space distance falls due to the decrease of atmospheric pressure at high altitude.

Moreover, the amount of cosmic rays increases rapidly when the altitude goes up. It has been known that cosmic rays can raise
the possibility of faults in semiconductors. There is no data concerning the probability.
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How to use power module Properly and Safely

7. How to use Power Module properly and safely
Unsuitable operation (such as electrical, mechanical stress and so on) may lead to damage of power modules.
Please pay attention to the following descriptions and use Mitsubishi Electric's IGBT modules according to the guidance.

A Cautions

During Transit e Keep shipping cartons right side up. If stress is applied by either placing a carton upside
down or by leaning a box against something, terminals can be bent and/or resin packages
can be damaged.

e Tossing or dropping of a carton may damage devices inside.

o If a device gets wet with water, malfunctioning and failure may result.

Special care should be taken during rain or snow to prevent the devices from getting wet.

Storage ¢ The temperature and humidity of the storage place should be 5 ~ 35 °C and 45 ~ 75 %
respectively. The performance and reliability of devices may be jeopardized if devices are
stored in an environment far above or below the range indicated above.

Prolonged ¢ When storing devices more than one year, dehumidifying measures should be provided for

Storage the storage place. When using devices after a long period of storage, make sure to check
the exterior of the devices is free from scratches, dirt, rust, and so on.

Operati_ng ¢ Devices should not be exposed to water, organic solvents, corrosive gases, explosive
Environment gases, fine particles, or corrosive agents, since any of those can lead to a serious accident.

Flame _ ¢ Although the epoxy resin and case materials are in conformity with UL94 V-0 standards,
Resistance it should be noted that those are not non-flammable.

Electrostatic e Following precautions should be taken for MOS-gated devices such as IGBT modules

Discharge (CM*** series), to prevent electrostatic build up which could damage the devices.

(1) Precautions against the device rupture caused by static electrostatic electricity of human
bodies and cartons and/or excessive voltage applied across

the gate to emitter may damage and rupture devices.

The basis of anti-electro static build-up and quick dissipation of the charged electricity.

* Containers that are susceptible to static electricity should not be used for transit or for
storage.

* Gate to emitter should be always shorted with a carbon cloth or the like until right before a
module is used. Never touch the gate terminals with bare hands.

* Always ground the equipment and your body during installation (after removing a carbon
cloth or the like. It is advisable to cover the workstation and its surrounding floor with
conductive mats and ground them.

* |t should be noted that the static electricity charged to a printed circuit board might
damage devices if the gate to emitter of the circuit board is open.
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How to use power module Properly and Safely

A Cautions

Anti-electrostatic | (2) Precautions when the gate to emitter is open
Measures * Voltage should not be applied across the collector to emitter when the gate to emitter is
open.
* The gate to emitter should be shorted before removing a device from a unit.
(3) Packing example
* During an installation process (after taking out a module from a packing box to the
installation to an apparatus), please take enough static electricity measures such as the
use of ground band on the worker and/or using static-eliminator.
* |f storage with the containers excepts the interior cardboard box, take any electrostatic
measures such as the use of a conductive container.
* The modules are not fixed in the interior cardboard box.
Please be careful about the handling enough not to drop a module at the time of takeoff
and unpacking the interior cardboard box and unpacking the interior cardboard box.

—

Electrically- e When applying the voltage to gate-emitter test for acceptance as saturated voltage test,
charged measure|  after the test and before collecting the modules to the storage (conductivity) container or a
packing box, let it discharge electricity by high resistance (extent of 10 kQ)

Wiring method « Do not add the over stress to the screw terminals or terminal structure when mounting
modules. It might cause the damage to terminal structure or jointing part between case and
terminals.

¢ Do not add the over stress to the pin terminals when use the printed circuit board for wiring.
It might cause the bent (or snap) of pin terminals.

¢ Be careful about the size of the screw and the mounting process when fixing the printed
circuit board to the module case.

The case of the module may be damaged when using the wrong size screw and/or the
wrong mounting process.

Publication Date: September 2014 10
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How to use power module Properly and Safely

A Cautions

Mounting ¢ When mounting a module on a heat sink, a device could get damage if a sudden torque ("one side
tightening ") is applied at only one mounting terminal, since stress is applied on a ceramic plate and
silicon chips inside the module.

Shown in Fig.1 is the recommended torquing order for mounting screws.

12-point mounting type
Temporary tightening 1—2—3—4—5—6—7—8—9—10—11—12
Final tightening 1—2—3—4—5—6—7—8—9—10—11—12
Fig.1 Recommended torquing order for mounting screws
* Temporary tightening torque should be set at 20 ~ 30 % of maximum rating.

¢ Also, care must be taken to achieve maximum contact (i.e. minimum contact thermal resistance) for the
best heat dissipation. The flatness of heat sink (es) where a module is mounted should be as follows.
+0 um ~ +100 pm on a length of 100 mm
Also, the surface finish should be as follows.
Less than 10 um of roughness on a length of 200 mm
Apply good thermal conductivity grease (termed hereinafter called grease) for heat radiation to the
contact surface of the module and heat sink evenly as follows.
+50 pm ~ +100 um

Grease on the contact surface prevents the corrosion of the contact surface.

However, use the kind of grease that has a stable characteristic over the whole operating temperature
range and does not change its properties for several years.

A torque wrench shall be used in tightening mounting screws and tighten screws to the specified

torque. Excessive torquing may result in damage or degradation of a device.
I 10

Grease applied area Power Module
\ + Convex
The edge line of base plate >(/—7‘

\ ]

- — Concave
Specified range of

heat sink flatness

Flatness of heat sink
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Installation of Power Module

8. Installation of Power Module

8.1 Installing Capacitor
During switching, voltage is induced in power circuit stray inductance by the high di/dt of the main current when the stray inductance is
too large. This voltage can appear on the IGBT module and cause damage. In order to avoid this problem, guidelines that should be
followed in designing the circuit layout are:

@ Locate the smoothing capacitor as close as possible to the IGBT module

@ Use bypass capacitor (ceramic capacitor or film capacitor) near the IGBT module to bypass high frequency current
® Adopt low impedance electrolytic capacitor as smoothing capacitor

@ Use snubber circuit to absorb surge voltage

® Decrease switching speed in order to lower di/dt.

@ and ® are the most effective to reduce surge voltage. The stray inductance of snubber circuit generally is not considered to avoid
complicating the circuit. In addition, combination of @, ®, ® is needed since there is a limit to shorten the length of wiring. The
bypass capacitor of approach ® should be replaced with snubber circuit (RC, RCD) when oscillation. Because wiring inductance
becomes large, we recommend that we connect collective bypass condenser or collective snubber circuit between C1-E2.

L1 L3
OO - 00—
& <
Smoothing & I:I oad L2 small
/' Capacitor _ AT
Cczz “Lla
Snubber 77& [l
Capacitor .
% vee
i L1 L2 (7))

L1: Stray inductance between the smoothing (electrolytic) capacitor and the IGBT module.
L2: Stray inductance between the bypass (or snubber) capacitor and the IGBT module.
L3: Stray inductance between the load and the power circuit's output stage.

8.2 Mounting instructions
When mounting IGBT modules on a heat sink, uneven mounting can cause the module ceramic isolation destroy.
To achieve the best thermal radiation effect, the larger the contact area is, the smaller the thermal resistance is. Heat sink should
have a surface finish in range of a surface roughness within 10 ym, warpage within 100 ym.
Uniform coating of grease between the module and heat sink can prevent corrosion of contact parts. Select a compound, which has
stable characteristics over the whole operating temperature range and does not change its properties over the life of the equipment.
Use a uniform coating of thermal interface compound.
The thickness of grease should be in the range +50 um~+100 ym according to the surface finish.
Mounting screws should be tightened by using a torque wrench until the prescribed torque. As mentioned before, over torque terminal
or mounting screws may result in damage of IGBT modules. When an electric screwdriver is used, grease with low viscosity is
recommended and extra grease shall be extruded before final tightening screws.
* For the recommended torque order for mounting screws, refer to "Mounting” in the section of "How to Use Power Module Properly
and Safely."

Note) Maximum torque specifications are provided in device data sheets. The type and quantity of grease having an effect on the
thermal resistance are determined by consideration of both grease and heat sink. Typical value given in datasheet is measured
by using grease manufactured by Shin-Etsu Chemical Co., Ltd. {Thermal conductivity grease of A=0.9 W/(m-K)}.

Formerly the mounting screws were prepared for users as accessories with module.

But for some reasons, this service was stopped since NF series products.
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8.3 Coating method of thermal conductive grease

The coating method of thermal conductive grease is introduced in this section. The thermal conductive grease is called as grease
in the following.

o Preparations: power module, grease, screen, squeegee, electronic mass meter and gloves
o Relationship between the coating amount and thickness is,

Thickness of grease= amount of grease (g}

base area of module [cm?]x density of grease [g/cm®]
The recommended thickness of grease is 50 - 100 um

The amount of grease can be obtained as the following example.

For example: For case with size of 124x54 (refer to the figure of page 14), the amount of Shin-Etsu Chemical Co.,Ltd. grease
G-747 can be calculated through the equation below.

50 - 100 ym= amount of grease [g]
66.96[cm?]x 2.65[g/cm]
."The amount needed is=0.9 - 1.8 [g]
8 Measure the mass of module
@& Measure the grease with the same amount as calculated
6 Coating the module base uniformly by using squeegee

There are the using screen mesh printing methods in others. Example photo is shown as following.

Squeegee

Screen mesh

Grease

Screen mesh

Finally it is fulfilled to uniformly cover thermal grease on the module base with specified thickness.

Table 1 Thermal conductive grease (example)

Manufacturer Type Note
Shin-Etsu Chemical Co., Ltd. G-747, G-776, etc. for insulated type module
G-751

for non-insulated type module
For more information of characteristics and caution of use, please contact to each manufacturers.

ALCAN UNIVERSAL JOINTING-COMPOUND is grease for the aluminum conductor connection.

The purpose of grease is an electric contact resistance decline by the contact-ability improvement
and the corrosion control of the aluminum surface.

It seems that there is long-range use experience but because we are not the one of the purpose to improve a heat conduction at
the contacted part, the contact thermal resistance reductional effect cannot look forward to it too much.

When employing these, because information enough for thermal management becomes necessary, please contact to each
manufacture.

The company name and product names herein are the trademarks and registered trademarks of the respective companies.
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8.4 Screen print template (example)

54
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00000000000+
~_ O00000000—
R 5|

Generally, the thickness can be set as 0.17mm. Because different kind of grease will lead different result even using same screen
print template, adjust the thickness of screen print template when it is necessary.

8.5 Explanation of Thermal resistance
The junction to case thermal resistance Rin(j-c) and the case to heat sink thermal resistance Rin(c-s) are given in datasheet.
The case temperature (T¢) is defined on the surface of base plate just under the chip.
The case temperature measurement point of the products is shown in page 14.

* With the thickness of the heat sink to use, the thermal resistance Rin(s-a) Of the heat sink sometimes changes.
The smaller the size of is in the heat sink is the thinner the thickness of it becomes, the larger the thermal resistance becomes under
the same metal material.

* |t the amount of coating of grease, contact thermal resistance Rin(c-s) Sometimes changes.

* Because the packages of the: general industrial power modules are not hermetically sealed structure, it is possible for liquid to infiltrate
easily inside the module.

* Because we design the general industrial power modules on the assumption that the package materials and the semiconductor chips
do not have long-range contact with anything except the silicone gel to be used, after pulling the modules in the silicone oil and so on,
the characteristics and the reliability is not guaranteed.
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8.6 The method of measuring case temperature

The junction to case thermal resistance Ri.c) and case to heat sink resistance Rics) are defined at just under the chip in datasheet.
Hence, the case temperature should be measured at just under the chip. We recommend the temperature measuring method meets
your purpose, e.g. enough accuracy and response speed. Thermocouple is one of the methods for measuring case temperature in
Mitsubishi Electric. Two of the many kinds of measurement method will be introduced on this report.

1) Method of processing base plate
The trench of width 1.5-2 mm and 0.7 mm in depth is processed on the
base plate of the module. Of course, it is necessary not to damage 0.7mm
thermo-couple and heat sink. The burr should be removed from processed
area on the base plate. [Refer to Fig.1] /
The thermo-couple is trailed through the trench. The trench fills a filler, e.g.

Ag (silver paste), In (Indium), etc., for holding and protecting the wire from 1r L 1.5-2.0mm Aluminum
damage. The point of thermocouple is not kept position if much power —>|—|<— Baseplate
appears to it. So, thermocouple is better to hold at side of module by glue or

tape. [Refer to Fig.2] Fig.1 trench on the base plate

[Bottom view]

(2) Method of processing heat sink [Bottom view]

Another method is processed at heat sink. The trench of width 1.5-2 mm and
1 mm in depth is processed on surface of heat sink. You ready the rubber Tape
block which can be used over measurement temperature. The rubber is put {or glue)
into the trench at the measurement point. The thermo-couple is trailed
through the trench. The trench fills a filler, e.g. Ag (silver paste), In (Indium),
etc., for holding and protecting the wire from damage. [Refer to Fig.3] Copper
plate can be used between module and heat sink if you difficult to process the
base plate such as water cooling heat sink.

ermaocouple
i

Aluminum
Baseplate

Fig.2 Fill the filler

After each of (1) or (2), the module is mounted on the heat sink with grease,
based on the method on application note. It is confirmed that the display of the
measuring equipment, e.g. multi meter, data logger, etc., is steady after Thermo couple
connected. After then, case temperature will be measured.

(3) Note

The measurement point of thermo couple is at edge of contact materials.
Hence, Invalid area could be cut for measuring correct place.

Rubber

Fig.3 TC with rubber on the heat sink

= Note

Measurement point

: Effective point):
Invalid area for ( E%ge) of
measuring contact materials
temperature

Fig.4 The tip of thermocouple
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8.7 Chip location
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9. Switching energy

When half (full) bridge inductive load switching is performed at a high temperature and enough small wiring inductance, the
switching energy becomes maximum.
We show typical examples of switching energy under the conditions described below.

Conditions; Vee=%+15 V, INDUCTIVE LOAD, PER PULSE, --------------- :T=150°C, ----- 1 T=125 °C
Vee=600 V, Re=0 Q, Vee=600 V, Ic/le=2500 A
10000 1000 10000
— IErr g g
5 / > 5
é 1000 = 100 O é o 1000
§ e e [Eon |
> 4 > 4 (et |
Q w O i
% | > % > I~
x 14 T — ]
& [Eor o &u ———— e [Eo ]
Q iEon 9 2 9 ——— NN
T e w I u T
g 100 o > 10 5 g 5 100 |E” I
%) %)
S <& > >
o o
10 1 10
100 1000 10000 0.1 1 10
COLLECTOR CURRENT Ic (A) EXTERNAL GATE RESISTANCE Rs (Q)
EMITTER CURRENT [ (A)
Half bridge switching energy of CM2500DY-24S
Vee=1000 V, Rs=0 Q, Vee=1000 V, I¢/le=1800 A
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—
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COLLECTOR CURRENT Ic (A) EXTERNAL GATE RESISTANCE Rs (Q)
EMITTER CURRENT [z (A)
Half bridge switching energy of CM1800DY-34S
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10 Test circuit and waveforms

Half-bridge switching test circuit and waveforms

ie

1
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| AN t
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'VGE : 1
1 . |E t
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R | . : |rr
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Half-bridge switching test circuit and waveforms
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IGBT Turn-on switching energy IGBT Turn-off switching energy Diode Reverse recovery energy

IGBT turn-on/turn-off switching energy and Diode reverse recovery test wave forms.
(Integral time instruction drawing)

100% of parameter to fix each 10% and 2% doesn't include the current which is caused by Diode reverse recovery or the stray
capacitance of load and a surge voltage and a voltage drop which is caused by the stray inductance.

100% of Vce is Vece.

An influence over the switching loss by the corrugated change, which is caused by these, is reflected in the switching loss just as it
is.

Also, for the reactive-power, we included it in the integration value because it is impossible to separate.

Strictly, 0% of the Ic is not Ic=0 A and it is Ices. 0% of Vce is not Vce=0 V and it is Vcesat.

When it isn't possible to sufficiently remove the vibration, which is caused by the wiring inductance, a range is fixed based on the
line, which estimated the center line of the vibration.

But, when the same estimation above is difficult, we sometimes suppose that the range is fixed based on the time which the
waveform reaches the criterion first.

11 Loss calculation

Simulation software designed for the power loss calculation with Mitsubishi Electric power modules under customers
specific application conditions (2-level™ and 3-level? inverter circuit) and for junction temperature rises as a consequence of
power loss.

You need to register yourself to our web site and download the data in order to access the loss simulator.

http://www.mitsubishielectric.com/semiconductors/simulator/index.html

Publication Date: September 2014
CMH-10203-A Ver.1.1

18 MITSUBISHI ELECTRIC CORPORATION



<IGBT Modules>
6" Gen. new MPD IGBT MODULES APPLICATION NOTE
Safe operating area (SOA)

12. Safe operating area (SOA)

CM2500DY-24S (300G)
Turn-off switching SOA (Reverse Bias SOA; RBSOA)
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\
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A
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850
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Collector-emitter voltage Vce (V)
Vce<850 V, Vee=%15 V, Rg=0~2 Q, T{=25~150/175 °C

Short-circuit SOA (SCSOA)

0 S 1
|
|
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lc !
Arm short circuit 1
|
8x | i
1 |
+Vee }
§ > --[-1- }
T -Vee }
L3 |
e 6x Output short circuit Vee |
g |
= Vee |
8 5x [ - !
5 +Vee }
g =L | |
() C
3 4x -Vee T \
(.) \
N
3x \
\\
\\
2x o
1x
0x
0 200 400 600 800 1000 1200

Collector-emitter voltage Vce (V)
V<850V, Vge=%15 V, Rg=0~2 Q, Tj=25~150 °C
Note;

1. For suppressing Vce at short-circuit turn-off below this SCSOA curve, we recommend to use a soft turn-off technique for -di/dt (off) decreasing control.
2. SOA is 99% guarantee by extremal probability.

3. Collector-Emitter voltage defines the voltage between auxiliary collector and auxiliary emitter terminal.

4. In case of output short circuit, output inductance (L) should be more than 10 pH.

5. t4<10 ps, from Ve reached 50 V.
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12. Safe operating area (SOA)

CM1800DY-34S (302G)

Turn-off switching SOA (Reverse Bias SOA; RBSOA)

2x

\ T{=25~150 °C

Collector current (Ratio)

1
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Collector-emitter voltage Vce (V)

Vce<1200 V, Vee=115V, Re=0~2 Q, T;=25~150/175 °C
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Vce<1200 V, Vee=+15V, Re=0~2 Q, T;=25~150 °C

1600 1800

Note;

1. For suppressing Vce at short-circuit turn-off below this SCSOA curve, we recommend to use a soft turn-off technique for -di/dt (off) decreasing control.
2. SOA is 99% guarantee by extremal probability.
3. Collector-Emitter voltage defines the voltage between auxiliary collector and auxiliary emitter terminal.

4. In case of output short circuit, output inductance (L) should be more than 5 pH.
5. t4<10 ys, from Ve reached 50 V.
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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/semiconductors/).

*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 reexport 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.

© 2014 MITSUBISHI ELECTRIC CORPORATION. ALL RIGHTS RESERVED.
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