<IGBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

Collector current Ic
Collector-emitter voltage Vces ..coveveennee.
Maximum junction temperature Tjmax

eFlat base Type

eCopper base plate (non-plating)

oTin plating pin terminals

eROHS Directive compliant

sevenpack (3¢ Inverter+Chopper Brake)  ¢Recognized under UL1557, File E323585

APPLICATION
AC Motor Control, Motion/Servo Control, Power supply, etc.
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INTERNAL CONNECTION
Tolerance otherwise specified
P(35) A Division of Dimension | Tolerance
THL(10) 05| to 3 +0.2
over 3| to 6 +0.3
GUP(34) GVP(26) GWP(18) 2(11) over 6l o 30 205
EUP(33) EVP(25) EWP(17) over 30| to 120 +0.8
over 120 | to 400 +1.2
U@ v(2) The tolerance of size between
| terminals is assumed to be +0.4.
GUN(30) GVP(22) GWN (14)
N(36) EUNQ9) EVP(21) EWN(13)
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

ABSOLUTE MAXIMUM RATINGS (T;=25 °C, unless otherwise specified)

INVERTER PART IGBT/DIODE

Symbol Item Conditions Rating Unit
Vces Collector-emitter voltage G-E short-circuited 1200 \%
Vees Gate-emitter voltage C-E short-circuited +20 \
I DC, Tc=119°C (o4 100

Collector current — o) A
lcrm Pulse, Repetitive 200
P (ot Total power dissipation Te=25°C (o249 750 w
I (Notel) (Note2) 100
£ Emitter current — A
lgry oD Pulse, Repetitive () 200
BRAKE PART IGBT/DIODE

Symbol Iltem Conditions Rating Unit
Vces Collector-emitter voltage G-E short-circuited 1200 \
Vges Gate-emitter voltage C-E short-circuited +20 \%
I DC, Tc=125°C (Nowe2.4) 50

Collector current — oS A
lcrRm Pulse, Repetitive 100
P ot Total power dissipation Te=25°C (w24 425 w
V rrM Repetitive peak reverse voltage G-E short-circuited 1200 \%
IF (Note2) 50

Forward current — o3 A
lerm Pulse, Repetitive o) 100
MODULE

Symbol Item Conditions Rating Unit
Visol Isolation voltage Terminals to base plate, RMS, f=60 Hz, AC 1 min 2500 \
Timax Maximum junction temperature Instantaneous event (overload) 175 °C
T cmax Maximum case temperature (Noted) 125 °C
Tiop Operating junction temperature Continuous operation (under switching) -40 ~ +150 oc
Tstg Storage temperature - -40 ~ +125

ELECTRICAL CHARACTERISTICS (T ;=25 °C, unless otherwise specified)
INVERTER PART IGBT/DIODE
. Limits .
Symbol Item Conditions - Unit
Min. Typ. Max.
lces Collector-emitter cut-off current V ce=Ves, G-E short-circuited - - 1.0 mA
lges Gate-emitter leakage current Vse=Vaes, C-E short-circuited - - 0.5 MA
V Ge(th) Gate-emitter threshold voltage 1c=10 mA, V=10V 5.4 6.0 6.6 \
1c=100 A (Notes) T;=25°C - 1.80 2.25
Vege=15V, T;j=125°C - 2.00 - \Y
) ) (Terminal) T;=150 °C - 2.05 -
V cesat Collector-emitter saturation voltage
[c=100 A Moo T;=25°C - 1.70 2.15
Vee=15V, T;=125°C - 1.90 - \Y
(Chip) T;=150 °C - 1.95 -
Cies Input capacitance - - 10
Coes Output capacitance V=10V, G-E short-circuited - - 2.0 nF
Cres Reverse transfer capacitance - - 0.17
Qs Gate charge Vee=600V, Ic=100 A, Vge=15V - 233 - nC
tacon) Turn-on delay time - - 300
— V=600V, Ic=100 A, Vge=%15V,
t, Rise time - - 200 ns
t Turn-off delay time - - 600
der . y R¢=6.2 Q, Inductive load
te Fall time - - 300
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

ELECTRICAL CHARACTERISTICS (cont; T;=25 °C, unless otherwise specified)
INVERTER PART IGBT/DIODE

. Limits .
Symbol Item Conditions - Unit
Min. Typ. Max.
=100 A (MNows) T;=25°C - 1.80 2.25
G-E short-circuited, T;=125°C - 1.80 - \Y
Terminal T;=150 °C - 1.80 -
Ve Mot Emitter-collector voltage ( ) — .
=100 A (Noes) T;=25°C - 1.70 2.15
G-E short-circuited, T;=125°C - 1.70 - \
(Chip) T;=150 °C - 1.70 -
t,, Mored) Reverse recovery time V=600V, 1;=100 A, Vge=+15V, - - 300 ns
Q,, Mo Reverse recovery charge Rs=6.2 Q, Inductive load - 5.3 - ucC
Eon Turn-on switching energy per pulse Vcc=600V, Ic=1g=100 A, - 8.6 - md
E off Turn-off switching energy per pulse Vee=%15V, Rg=6.2 Q, T;=150 °C, - 10.7 -
E, (e Reverse recovery energy per pulse Inductive load - 10.2 - mJ
. Main terminals-chip, per switch,
Rec+ee Internal lead resistance - - 35 mQ
TC=25 oC (Note4)
rg Internal gate resistance Per switch - 0 - Q
BRAKE PART IGBT/DIODE
- Limits .
Symbol Iltem Conditions - Unit
Min. Typ. Max.
lces Collector-emitter cut-off current V ce=V s, G-E short-circuited - - 1.0 mA
lges Gate-emitter leakage current Vse=Vaes, C-E short-circuited - - 0.5 MA
V ce(th) Gate-emitter threshold voltage Ic=5 mA, V=10 V 5.4 6.0 6.6 \%
[c=50 A (Motes) T;=25°C - 1.80 2.25
Vee=15V, T;=125°C - 2.00 - \%
) . (Terminal) T;=150 °C - 2.05 -
V cEsat Collector-emitter saturation voltage —
[c=50 A (Notes) T;=25°C - 1.70 2.15
Vee=15V, T;=125°C - 1.90 - \Y
(Chip) T;=150 °C - 1.95 -
Cies Input capacitance - - 5.0
Coes Output capacitance V=10V, G-E short-circuited - - 1.0 nF
Cres Reverse transfer capacitance - - 0.08
Qs Gate charge V=600V, Ic=50 A, Vge=15V - 117 - nC
tacon) Turn-on delay time - - 300
— Vce=600V, [c=50 A, V=15V,
t, Rise time - - 200 ns
t Turn-off delay time - - 600
dor _ y Rs=13 0, Inductive load
ts Fall time - - 300
I RRM Repetitive peak reverse current Vr=Vgru, G-E short-circuited - - 1.0 mA
=50 A (otes) T;=25°C - 1.80 2.25
G-E short-circuited, T;=125°C - 1.80 - \
(Terminal) T;=150 °C - 1.80 -
Ve Forward voltage s
e=50 A (owes) T;=25°C - 1.70 2.15
G-E short-circuited, T;=125°C - 1.70 - \%
(Chip) T;=150 °C - 1.70 -
ter Reverse recovery time Vee=600V, Ig=50 A, Vge=£15V, - - 300 ns
Qi Reverse recovery charge Rs=13 Q, Inductive load - 2.7 - uc
Eon Turn-on switching energy per pulse V=600V, Ic=1g=50 A, - 5.5 - mJ
E o5 Turn-off switching energy per pulse Vee=%15V, Rg=13 Q, T;=150 °C, - 5.3 -
E Reverse recovery energy per pulse Inductive load - 4.5 - mJ
rg Internal gate resistance - - 0 - Q
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE

INSULATED

TYPE

ELECTRICAL CHARACTERISTICS (cont; T;=25 °C, unless otherwise specified)

NTC THERMISTOR PART
. Limits .
Symbol Item Conditions - Unit
Min. Typ. Max.
R2s Zero-power resistance Te=25°C  (Noed) 4.85 5.00 5.15 kQ
AR/R Deviation of resistance R100=493 Q, Tc=100 °C (Noted -7.3 - +7.8 %
B (25/50) B-constant Approximate by equation M°'¢" - 3375 - K
Pas Power dissipation Te=25°C (owed) - - 10 mw
THERMAL RESISTANCE CHARACTERISTICS
. Limits .
Symbol Item Conditions - Unit
Min. Typ. Max.
Ring-c)o Junction to case, per Inverter IGBT - - 0.20 KW
R th(- Junction to case, per Inverter DIODE - - 0.29
{hi-e)D Thermal resistance ¥ : P
Ring-c)o Junction to case, per Brake IGBT - - 0.35 KIW
Rih(j-c)p Junction to case, per Brake DIODE - - 0.63
) (Notea) Case to heat sink, per 1 module,
Rin(e-s) Contact thermal resistance ] (Note?) - 15 - K/KW
Thermal grease applied
MECHANICAL CHARACTERISTICS
. Limits )
Symbol Item Conditions - Unit
Min. Typ. Max.
M Mounting torque Main terminals M 5 screw 25 3.0 3.5 N-m
Ms Mounting torque Mounting to heat sink M 5 screw 25 3.0 3.5 N-m
) Terminal to terminal 10.25 - -
ds Creepage distance - mm
Terminal to base plate 12.32 - -
Terminal to terminal 10.28 - -
da Clearance - mm
Terminal to base plate 10.85 - -
mass - - 370 - g
e. Flatness of base plate On the centerline X, Y (MNote®) +0 - +100 pm

Notel. Represent ratings and characteristics of the anti-parallel, emitter-collector free wheeling diode (DIODE).

2. Junction temperature (T ;) should not increase beyond T max rating.

3. Pulse width and repetition rate should be such that the device junction temperature (T ;) dose not exceed T jmax rating.

4. Case temperature (T¢) and heat sink temperature (T s) are defined on the each surface (mounting side) of base plate and heat sink
just under the chips. Refer to the figure of chip location.

5. Pulse width and repetition rate should be such as to cause negligible temperature rise.

Refer to

R
6.B(25/50) =In(R_§2)/(

the figure of test circuit.
I
Tos Tso

R2s: resistance at absolute temperature Ts [K]; T25=25 [°C]+273.15=298.15 [K]
Rso: resistance at absolute temperature Tso [K]; T50=50 [°C]+273.15=323.15 [K]
7. Typical value is measured by using thermally conductive grease of A=0.9 W/(m-K).

8. The base plate (mounting side) flathess measurement points (X, Y) are as follows of the following figure.

mounting side/

3 O O
g 3]
I} S Y
Q &)
+ o
X
mounting side
O O

-:Concave

mounting side/

’ ———————————————

9. Use the following screws when mounting the printed circuit board (PCB) on the stand offs.
"@2.6x10 or ¢2.6x12 self tapping screw"
The length of the screw depends on the thickness (t1.6~t2.0) of the PCB.

Publication Date : August 2013




<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

RECOMMENDED OPERATING CONDITIONS

" Limits )
Symbol Iltem Conditions - Unit
Min. Typ. Max.
Vece (DC) Supply voltage Applied across P-N terminals - 600 850
o . Applied across GB-EB/
V GEon Gate (-emitter drive) voltage G*P-E*PIGN-E*N (*=U, V, W) terminals 13.5 15.0 16.5
Re External gate resistance Per switch Inverter IGBT 6.2 - 62 Q
Brake IGBT 13 - 130
CHIP LOCATION (Top view) Dimension in mm, tolerance: £1 mm
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Tr*P/Tr*N/TrBr: IGBT, Di*P/Di*N: DIODE (*=U/V/W), DiBr: BRAKE DIODE, Th: NTC thermistor
TEST CIRCUIT AND WAVEFORMS
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Switching characteristics test circuit and waveforms trr, Qrr test waveform
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Turn-on / Turn-off switching energy and Reverse recovery energy test waveforms (Integral time instruction drawing)
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE

INSULATED TYPE

TEST CIRCUIT

Gate-emitter GVP-EVP GVN-EVN,
short-circuited GWP-EWP, GWN-EWN,
GB-EB

UP/UN IGBT

Short-
circuited 1
G

Short- :
circuited

Gate-emitter GVP-EVP GVN-EVN,
short-circuited GWP-EWP, GWN-EWN,
GB-EB

UP / UN DIODE

Gate-emitter GUP-EUP, GUN-EUN,
short-circuited GWP-EWP, GWN-EWN,
GB-EB

VP / VN IGBT

Gate-emitter GUP-EUP, GUN-EUN,
short-circuited GVP-EVP, GVN-EVN,
GB-EB

WP/ WN IGBT

V cEesat test circuit

circuited

Gate-emitter GUP-EUP, GUN-EUN,
short-circuited GWP-EWP, GWN-EWN,
GB-EB

VP / VN DIODE

Short-
circuited 1
S

o U pp—'

Gate-emitter GUP-EUP, GUN-EUN,
short-circuited GVP-EVP, GVN-EVN,
GB-EB

WP / WN DIODE

Vec / VE test circuit

Gate-emitter GUP-EUP, GUN-EUN,

short-circuited GVP-EVP, GVN-EVN,

GWP-EWP, GWN-EWN
Brake IGBT

Gate-emitter GUP-EUP, GUN-EUN,
short-circuited GVP-EVP, GVN-EVN,
GWP-EWP, GWN-EWN

Brake DIODE
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

PERFORMANCE CURVES
INVERTER PART

OUTPUT CHARACTERISTICS

(TYPICAL)
T;=25°C (Chip)
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SATURATION VOLTAGE  Vcesa (V)

le (A)

EMITTER CURRENT

COLLECTOR-EMITTER SATURATION VOLTAGE

CHARACTERISTICS

3.5

25

15

(TYPICAL)
Vee=15V (Chip)
T,=150 °C
T,=125 °C|, v
1 1]
\
/ L~
e
/ \T,=25°C |
g

0.5

1000

100

10 |

50 100 150

COLLECTOR CURRENT Ic (A)

FREE WHEELING DIODE
FORWARD CHARACTERISTICS
(TYPICAL)

G-E short-circuited

200

(Chip)

| T,=125°C

P

\

| =150 °c] //

//
I

0.5 1 15 2 25

EMITTER-COLLECTOR VOLTAGE Ve (V)
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

PERFORMANCE CURVES
INVERTER PART

SWITCHING TIME (ns)

SWITCHING ENERGY (mJ)
REVERSE RECOVERY ENERGY (mJ)

HALF-BRIDGE
SWITCHING CHARACTERISTICS
(TYPICAL)
Vce=600 V, V=15 V, Rg=6.2 Q, INDUCTIVE LOAD
:T,=150°C, - - - - - :T,=125°C

1000 T

tacorn

te

il
1

100

tacon) | —

10

1 10 100

COLLECTOR CURRENT Ic (A)

HALF-BRIDGE
SWITCHING CHARACTERISTICS
(TYPICAL)
Vce=600 V, V=15 V, Rg=6.2 Q,
INDUCTIVE LOAD, PER PULSE
:T;=150 °C, - - - - - :T;=125°C

100

10

0.1

1 10 100

lc (A)
le (A)

COLLECTOR CURRENT
EMITTER CURRENT

SWITCHING ENERGY (mJ)
REVERSE RECOVERY ENERGY (mJ)

SWITCHING TIME (ns)

HALF-BRIDGE
SWITCHING CHARACTERISTICS
(TYPICAL)

V=600 V, Vee=+15 V, 1c=100 A, INDUCTIVE LOAD
:T,=150°C, - - - - - :T;=125°C

1000

100

10

1 10 100

EXTERNAL GATE RESISTANCE Rg (Q)

HALF-BRIDGE
SWITCHING CHARACTERISTICS
(TYPICAL)

VCC:GOO V, VGE=i15 V, IC/IE:]-OO A,
INDUCTIVE LOAD, PER PULSE

. TJ=150 oC, ————— : TJ:125 °C
100
|E |
| on
10 7‘ ,,,,,,,,,,,, E— - ,,,,,,!Eoff |
TTT
i ' < L
e ]
1
1 10 100

EXTERNAL GATE RESISTANCE Rg (Q)
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CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

PERFORMANCE CURVES
INVERTER PART

CAPACITANCE CHARACTERISTICS
(TYPICAL)

G-E short-circuited, T;=25 °C

100

10 T

I
|Caes
L

I L[]
alivaiig

CAPACITANCE (nF)

0.1 \

|
!Cres

0.01

0.1 1 10

COLLECTOR-EMITTER VOLTAGE V(e (V)

GATE CHARGE CHARACTERISTICS
(TYPICAL)

Vcc:600 V, |C=100 A, Tj:25 °C
20

100

15

10

GATE-EMITTER VOLTAGE Ve (V)

0 100 200 300

GATE CHARGE Qg (nC)

400

NORMALIZED TRANSIENT THERMAL RESISTANCE

trr (ns)i Il'f (A)

Zih(j-c)

FREE WHEELING DIODE
REVERSE RECOVERY CHARACTERISTICS

(TYPICAL)
Vce=600 V, V=15 V, Rg=6.2 Q, INDUCTIVE LOAD
:T,=150°C, - - - - - :T;=125°C

1000

=
o
o

10
1 10 100

EMITTER CURRENT I (A)

TRANSIENT THERMAL IMPEDANCE CHARACTERISTICS
(MAXIMUM)

Single pulse, T¢=25 °C
R‘h(j,c)on.ZO K/W, Rm(j,C)D:O.Zg K/W

P

0.1 /

0.01

0.001
0.00001  0.0001 0.001 0.01 0.1 1 10

TIME (S)
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

PERFORMANCE CURVES

(Chip)

BRAKE PART
COLLECTOR-EMITTER SATURATION
VOLTAGE CHARACTERISTICS
(TYPICAL)
VGE=15 \Y
3.5
| |
3 - o

| T, 150 C'\

Bl
'u‘
B

S

25

\

L5 Pz /i Tj=25°C |

COLLECTOR-EMITTER
SATURATION VOLTAGE  Vcesa (V)

0.5

0 20 40 60 80

COLLECTOR CURRENT Ic (A)

HALF-BRIDGE
SWITCHING CHARACTERISTICS
(TYPICAL)

100

Vce=600V, Vge=%15V, R=13 Q, INDUCTIVE LOAD

:T,=150°C, - - - - - :T;=125°C
1000

[ tacorn | \ |

—

LY

100

tacon)

10 |_tT! e

SWITCHING TIME (ns)

1 10

COLLECTOR CURRENT ¢ (A)

100

FORWARD VOLTAGE Ve (V)

SWITCHING TIME (ns)

CLAMP DIODE
FORWARD CHARACTERISTICS
(TYPICAL)
G-E short-circuited (Chip)
100 —
7
77\,
\Ti=1257c ||
| 7,=150 °c|
ol \iT ,=25°C
/]
1
0 0.5 1 1.5 2 2.5 3

FORWARD CURRENT [ (A)

HALF-BRIDGE
SWITCHING CHARACTERISTICS
(TYPICAL)

Vce=600V, [c=50 A, Ve=+15 V, INDUCTIVE LOAD
:T;=150°C, - - - - - :T;=125°C

1000

10

10 100 1000

EXTERNAL GATE RESISTANCE R (Q)
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

PERFORMANCE CURVES

BRAKE PART
HALF-BRIDGE HALF-BRIDGE
SWITCHING CHARACTERISTICS SWITCHING CHARACTERISTICS
(TYPICAL) (TYPICAL)
VCCZGOO V, V952115 V, RG:l3 Q, VCCZGOO V, IC/IF:50 A, VGE:ilS V,
INDUCTIVE LOAD, PER PULSE INDUCTIVE LOAD, PER PULSE
:Tj=150°C,----- 1 Tj=125°C :Tj=150°C,----- 1 Tj=125°C
10 100
5 | 5
E E
20 20
B8 2o ]
2o el 20 -~
zx 1 2 z 10
w ww
03 A 03
98 . o8 —
T oy T u e e Peesees rvrssTsTS esse e, [E o |
ox ocx
Ew Ew B—
= 0 S0 e ~
5% 5% ~
> > rrJ
L AN}
o ©
0.1 1
1 10 100 10 100 1000
COLLECTOR CURRENT ¢ (A) EXTERNAL GATE RESISTANCE Rg (Q)
FORWARD CURRENT I (A)
CLAMP DIODE
REVERSE RECOVERY CHARACTERISTICS TRANSIENT THERMAL IMPEDANCE CHARACTERISTICS
(TYPICAL) (MAXIMUM)
V=600V, Vee=115V, Rc=13 Q, INDUCTIVE LOAD Single pulse, T¢=25 °C
: TJ=150 °C,----- : TJ=125 °C Rth(,-.c)Q=0.35 KIW, th(j-c)D=0-63 KW
1000
1 T
L
(@]
=z
s /
(2
n
L
[a g
2 /
< 0.1 r
_ p= //'
< i
. I
i 100 '; 2 /
g iy /
= o
iy Z /
< 0.01
] 4
'_
L] 2
rr LIJ
N
3
<
=
x
o]
10 z 0.001
1 10 100 0.00001 0.0001 0001 0.1 0.1 1 10
FORWARD CURRENT I (A) TIME (S)
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

PERFORMANCE CURVES

NTC thermistor part

TEMPERATURE CHARACTERISTICS
(TYPICAL)

100

10

RESISTANCE R (kQ)

0.1

-50 -25 0 25 50 75 100
TEMPERATURE T (°C)

125
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<|GBT MODULES >

CM100RX-24S

HIGH POWER SWITCHING USE
INSULATED TYPE

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, (ii) 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 (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 containedherein.

*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 nhecessary 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.

© 2013 MITSUBISHI ELECTRIC CORPORATION. ALL RIGHTS RESERVED

Publication Date : August 2013
13



	OUTLINE DRAWING & INTERNAL CONNECTION
	INVERTER PART IGBT/DIODE
	BRAKE PART IGBT/DIODE
	INVERTER PART IGBT/DIODE
	INVERTER PART IGBT/DIODE
	BRAKE PART IGBT/DIODE

	Notes regarding these materials


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 25%)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


