IGBT-#ih
IGBT-modules

CRGMPS0T120DV2C3

=AML / Appearance:

Rtk / Features:

o RANEM/ L 1GBT
o fIRMIANIERE

o RIFRARFE

o 10us DA & HE

MLF / Applications
o HHLIES
o fAIRIRBNAE

EHEBEERMEBTHERAA

20,21 18

iy iy VY 16 d 154 134

22,23 11

-
e

Vees = 1200V
Ic nom = 50A / Icrm = 100A
Value2 FJ %4

e Trench/ Field Stop IGBT
e Low Vce(sat)
e Low Switching Losses

e Short circuit rated > 10us

e Motor Drives

e Servo Drives
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IGBT-#ih

IGBT-modules CRGMPS0T120DV2C3

IGBT, i¥iZ53% /IGBT, Inverter
B RHEE / Maximum Rated Values

R — AL

. T;=25°C Vees 1200 Vv
Collector-emitter voltage
b V25 B v
ERMAB A Te = 100°C, Tjmax = 175°C le 50 A
Continuous DC collector current
I 25
e B TR AV L o= 1ms . 100 .
Repetitive peak collector current
BRI R A
OB Te = 25°C, Tjmax = 150°C Po 270 w
Total power dissipation
FIFR% — T R0 (L LI v +/-20 v
Gate- emitter peak voltage GES
v/ . . .
R{E{E / Characteristic Values min.  typ. max.
o lc = 50A, Ve = 15V Tj=25°C 1.85 \Y
! g Ic = 50A, Ve = 15V Tj = 150°C 2.35 Y
AR ) F
le=1.7 mA, Vce = Vg, Tj= 25°C V 5.9 \
Gate threshold voltage ¢ MA, Vee = Vee, 1 GEth
W e i Ve =-15V...+15V Qe 460 nC
Gate charge
AIAR P 05 FiL B e .
Internal gate resistance Tj=25C Reint 3.2 Q
TN NS
WA f= IMHz, T; = 25°C, Ve = 25V, Ve = OV Cies 3.41 nF
Input capacitance
N PN
MRE f = 1MHz, Tj = 25°C, Vce = 25V, Vge = OV Coes 0.60 nf
Output capacitance
A NS
[t . f= IMHz, T, = 25°C, Ve = 25V, Ve = OV Cres 0.07 nF
Reverse transfer capacitance
e > v
%Eﬂ*& ﬁgj‘*&ékﬂ: EE{}IL VCE = 1200V, VGE = OV, Tj =25°C |c|§5 1.0 mA
Collector-emitter cut-off current
R 2
*ﬂﬂ*& Zigj‘*&”ﬁ:ﬁ EEUIL Ve = 20V, Ve = OV, Tj =25°C lges 100 nA
Gate-emitter leakage current
R N T;=25°C 44 ns
1B EIR I | !
'ﬁf}c\)—nj;il jtime Tj=125°C | tdon 50 ns
v T, = 150°C 51 ns
. Tj=25°C 30 ns
|8
i:ﬂ‘_lE_ITnLj T;=125°C tr 33 ns
se Time T, = 150°C 34 ns
N R \ T;=25° 2
el A3 i) Vee = 600V, Ic = 50A o 1§5C°C . 2;(3) :2
- i =+ iT d off
Turn-Off Delay Time \R/GE __1155§\)/, T, = 150°C 299 ns
. gon = > T;=25°C 111 ns
T B (] Reoff = 150, o
Fall Time Inductive Load Tj=125"C tr 136 ns
T;=150°C 151 ns
N T;=25°C 3.04 m)
ffﬁiijmf% | T/=125°C | Eon 4.93 mi
urn-on energy loss T, = 150°C 5.45 m)
T;=25°C 2.95 mJ
VIR =1 A =N )
iﬁf%’;ﬁi‘;% ose Tj=125°C | Eo 3.66 mi
gy T, = 150°C 3.81 m)
JE M ] Ve <15V, Vec = 800V, | 190 A
Short circuit time Tp < 10ps, Tj= 150°C 5
ZE — HREE
Zh 9I\J-LH\\\.]3E ) ) /_E‘:/I\ |GBT/ per IGBT Rthic 0.56 K/W
Thermal resistance, junction to case
FEFFRRES TR T -40 150 | °C
Temperature under switching conditions Top
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IGBT-#ih
IGBT-modules

CRGMPS0T120DV2C3

IR, W35 8% / Diode, Inverter
BRHiE{E / Maximum Rated Values

I B
fiﬁﬂig EAE HLER T,=25°C Virm 1200 Vv
Repetitive peak reverse voltage
TSR IE 7 ELIA H R | 50 A
Continuous DC forward current F
1E 7] E 5 WA HLR
tp=1 | 100 A
Repetitive peak forward current P=ms FRM
v/ . . .
SRR / Characteristic Values min. typ.  max.
Ir =50A, Vee = 0V Tj=25°C 2.00 \Y
EEFD—" %;jt It Ir =50A, Vee = 0V T;=125°C Ve 1.80 \Y
orward voltage Ir = 50A, Ve = OV T, = 150°C 1.75 v
) Pk B VA AE LR Tj=25°C 46.0 A
Peak reverse recovery current T;=125°C Irm 57.0 A
Ie = 50A, Vg = 600 V 1,= 1507 >9.4 A
W A Veoo a5y Tj=25°C 4.12 uc
Recovered charge Gi Tj=125°C Q- 9.12 uc
Re= 150 T;=150°C 10.6 C
-di/dt= 1560 A/us e e p~
PR I HE i= )
5["5] bk R T)=125°C | Erec 3.67 mJ
everse recovery energy T = 150°C 4.27 mJ
R
4 %mm.llﬂ o f~ARE [ per diode Renic 0.89 | K/W
Thermal resistance, junction to case
R R
TEFFRORAE T EE o N Tiop | -40 150 | °C
Temperature under switching conditions
ZIRE, BiEE / Diode, Rectifier
BRFIEE / Maximum Rated Values
g 8
}irﬁi.ﬁ EEHUE T, = 25°C Virw 1600 %
Repetitive peak reverse voltage
R OR IE ) 353 75 AR LA (88 )
Tc =100°C | 60 A
Maximum RMS forward current per chip ¢ FRMSM
=] 3 . v
Bﬁﬁ?’%!ﬁ%ﬁﬁutﬂ 4) 77 R ERLAL - Te = 100°C . 80 A
Maximum RMS current per at rectifier output
N=RY Nray
AE [ TR HL I t, = 10ms, Tj = 25°C Irsw 420 A
Surge forward current
I
Pr-{ t, = 10ms, Tj = 25°C 12t 880 AZs
1%t - value
44E{H / Characteristic Values min.  typ. max.
LR Ir=50A T;=150°C Ve 1.10 Vv
Forward voltage
S [ FL Vg =1600V T;=25°C Ir 1 mA
Reverse current
bk — hh Tt .
H %f‘““‘_]sﬂ o AN/ per diode Rhic 0.81 | K/W
Thermal resistance, junction to case
M) ‘j\:\ N=|
PRSI E N Tiop | -40 150 | °C
Temperature under switching conditions
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IGBT-#ih
IGBT-modules

CRGMPS0T120DV2C3

IGBT, #3)-37¥%s /IGBT, Brake-Chopper

B K2E/E / Maximum Rated Values

SRR — BN L

. T;=25°C Vees 1200 \Y

Collector-emitter voltage
Hsk 325 by o2

TR B E TR Te = 100°C, Tymax = 175°C le 25 A

Continuous DC collector current

[IE:3 Ny

%Eﬁfﬁiﬁ B HLIAL to = 1ms e 50 A
Repetitive peak collector current
ST EEA

ARG Te = 25°C, Tjmax = 150°C Po 172 w

Total power dissipation

B — R B (e P y /20 y

Gate- emitter peak voltage GES

4EAE{E / Characteristic Values min.  typ. max.
TS lc = 25A, Ve = 15V Tj=25°C 1.85 \Y

é%;ﬁ*% . %ﬁyﬂr/@fur%}fn It lc = 25A, Vge = 15V T;=125°C | Vcesat 2.20 \
oflector-emitter saturation voltage Ic = 25A, Ve = 15V T, = 150°C 2.30 v

AR 8 F

lc =0.85 mA, Vce = Vgg, Tj=25°C V 6.2 \

Gate threshold voltage ¢ MA, Vee = Vee, 1 GEth

W e i Vee =-15V...+15V Qg 320 nC

Gate charge
A 3

WA f = 1MHz, Tj = 25°C, Vce = 25V, Vge = OV Cies 2.66 nf
Input capacitance
TN NS

i A ) f=1MHz, Tj= 25°C, Ve = 25V, Ve = OV Coes 0.45 nF

Output capacitance

N~
S F LA , f = 1MHz, Tj = 25°C, Ve = 25V, Ve = OV Cres 0.06 nF
Reverse transfer capacitance
o N e
Sertu i T&%“t it Ve = 1200V, Vee = OV, T; = 25°C les 1.0 | mA
Collector-emitter cut-off current
> BRI b

*ﬂﬂ*& Ziﬁﬂ‘}i{ﬁ EE{}IL VGE = ZOV, VCE = OV, Tj =25°C IGES 100 nA

Gate-emitter leakage current

FEAE IR 7] T=257C 20 ne

Turn-on delay time Tj=125°C | tgon 58 ns

v T, = 150°C 60 ns
‘ Tj=25°C 30 ns
&

RL. ﬂﬂm Tj=125°C | t 45 ns
se Time T, = 150°C 48 ns
2 g R N T;=25°C

KT HE IR ) (7] Vce = 600V, Ic = 25A TJ hec | iig 22

) . . i= d off
Turn-Off Delay Time \R/GE __;75;)/, T, = 150°C 440 ns
‘ oo ey Tj=25°C 60 ns
T B 1] Reoff = 370Q, .
Fall Time Inductive Load Tj=125°C tr /0 ns
T; = 150°C 80 ns
. T;=25°C 2.00 mJ
PNT=A=] ]

?ﬁﬁb%bﬁ% | T/=125°C | Eon 2.25 mJ
urn-on energy loss T = 150°C 2.65 m
N T;=25°C 1.45 m)J

Mo L A L j

f%f*ﬁf%sb% | T/=125°C | Eor 2.25 mJ
urn-off energy loss T; = 150°C 2.80 m)J
B [ )

i E%HT.H e Ve = 600V, Vge = 15V, Tj = 150°C tsc 10 us

Short circuit time

ZE — HREE

Gi—Sdhoedal £ IGBT / per IGBT Renuc 0.87 | K/W

Thermal resistance, junction to case

FETFOIRES T IRE T, -40 150 | °C

Temperature under switching conditions lop
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IGBT-#ih
IGBT-modules

CRGMPS0T120DV2C3

IR, HIBh-Briisé / Diode, Brake-Chopper

B KZE/E / Maximum Rated Values

23 3
fiﬁﬂig EAE HLE T,=25°C Varm 1200 Vv
Repetitive peak reverse voltage
TSR A B IR | 15 A
Continuous DC forward current F
1E ) B8 5 DA FRLR
tp=1 | 30 A
Repetitive peak forward current P=ms FRM
v/ . . .
R{E{E / Characteristic Values min. typ.  max.
Ir = 15A Tj=25°C 2.30 Vv
gErD—J %E It Ir=15A T;=125°C Ve 1.85 \Y
orward voltage Ir = 15A T; = 150°C 1.75 1
J Al Pk B WA HL IR Tj=25°C 21 A
Peak reverse recovery current T;=125°C Irm 23 A
T;=150°C 25 A
ial It = 15A, Vg = 600 V T=2C 1.60 He
Recovered charge Ve = -15V Tj=125°C Q- 2.50 uc
GE T;=150°C 2.65 uc
T;=25°C 0.60 m)J
i S j
EI‘EJ YIEYEE T)=125°C | Erec 0.90 mJ
everse recovery energy T = 150°C 1.00 mJ
b — s
o %mm.llﬂ o KA / per diode Renic 1.89 | K/W
Thermal resistance, junction to case
R R
TEFFRORAE T HE o N Tiop | -40 150 | °C
Temperature under switching conditions
TR E REPAEHEFE / NTC-Thermistor
4%4E{H / Characteristic Values min.  typ. max.
Avﬁ);»
Al i Te=25°C Ras 5 kQ
Rated resistance
R100 {7 anne _ o
Deviation of R100 T.=100°C, R100 = 493Q AR/R -5 5 %
T
ﬁﬁ& jJi ) ] T = 25°C Pys 20 mW
Power dissipation
B-1 R2 = Rasexp[Bas/so(1/T2—~1/(298,15 K))] Bas/s0 3380 K
B-value !
B-,fﬁ R; = R25eXp[Bz5/30(1/T2—1/(298 15 K))] 525/30 3440 K
B-value ’
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IGBT-#ih
IGBT-modules

CRGMPS0T120DV2C3

BB / Module

2625 M50 B
HAM LR RMS, f = 50Hz, t = 1 min. VisoL 2.5 kv
Isolation test voltage
PN 4 2% FEARL L (class 1, IEC 61140) ALO
Internal isolation Basic insulation (class1, IEC 61140) 23
€ B 2 B Ui E B EE / terminal to heatsink 10.0 o
Creepage distance Ui 2/ terminal to terminal
RS Ui P R EHES / terminal to heatsink 75

sy i . . mm
Clearance Vi F 2% T/ terminal to terminal

5 J =%
XS cTl >200
Comparative tracking index
min. typ. max.
T —
AL, Bk - s n
Stray inductance module
" M=
RS Tag 40 125 | °C
Storage temperature
B2 ) e e LB . M5 M 30 60 | Nm
Mounting torque for module mounting Screw M5
Hig
180
Weight g
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IGBT-H5
CRGMP50T120DV2C3
IGBT-modules ’ C’?O
R 1GBT, MARRE (L) AR 1GBT, WAREE (LD
Output characteristic IGBT, Inverter (typical) Output characteristic IGBT, Inverter (typical)
lc="f(Vce) le="f(Vce)
Vee =15V T,=150°C
100 >— 100 —
[Aye —— = II
90 H=====—_ 5 v 90 {—T— = ;o s
....... - 125°C ;A - <= VGE=13V /,' L
80 | TJ=150 C ,II,// 80 === VGE=15V l'/ I/ ','
V0720 I | QS VGE = 17V S
7 |/ ;o o
70 1 S 70 - VGE = 19V R
/I,”
—.60 1 " 60 -]
<C /,/ —_ P
— 7 =< A P
50 —50 -
_U
40 - 40
30 - 30
20 ol g e T T TS
10 A 10
0 . . . 0 ! ! !
6 o5 1 15 2 25 3 35 4 0 05 1 15 2 25 3 35 4 45 5
Vee [V] Vee [V]
FELIRFE IGBT, WARES (JAD FEOHHE IGBT, WdE (A
Switching losses IGBT, Inverter (typical) Switching losses IGBT, Inverter (typical)
Eon =f(|C), Eoffzf(lc) Eonzf(RG), Eoffzf(RG)
Vee =215V, Reon = 15 Q, Reoff =15 Q, Ve = 600 V Vee =215V, Ic =50 A, Ve = 600 V
20 20
Eon, Tj=125°C — | Eon,Tj=125°C
18 | == Eoff, Tj=125°C 18 | == Eoff, Tj=125°C
"""" Eon, Tj = 150°C / 777" Eon, Tj = 150°C
16 === - S 7 16 | —== - S #
Eoff, Tj = 150°C / Eoff, Tj = 150°C
14 A 14 A
12 A 12 A
.§.10 1 .§,10 |
w w
8 8 -
6 - 6 -
4 4
2 A 2 A
0O 10 20 30 40 50 60 70 80 90 100 0 20 40 60 80 100 120
Ic [A] Rq [Q]
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IGBT-#ih
IGBT-modules

CRGMPS0T120DV2C3

B ASIBEST IGBT, HARSS (d17i)
Transient thermal impedance IGBT, Inverter (typical)
Zipyc =T (t)

0.7

—— Zthjc:IGBT

0.6

0.5

ZthJC [K/W]
o
S

o
w

0.2

0.1

0 ' ' '

0.001 0.01 0.1
t[s]

10

W R E R, WARRE (JLAD
Forward characteristic of Diode, Inverter (typical)
Ie=f (V)

100

Tj=25C
“T T T =125°C
““““ Ti = 150°C

90

80

70

30

20

10

EHEBEERMEBTHERAA

@lo?o
ARz 4 TAEX IGBT, 1WA8%: (RBSOA)

Reverse bias operating area IGBT, Inverter (RBSOA)
le=f(Vce)
Ve =15V, Reoff =15 Q, Tj = 150C

110

100

90

80

70
< 60
_U

50

40

30

20

10 | Ic, Module

- ===~ Ic, Chip
0 . . . . . +
0 200 400 600 800 1000 1200 1400
Vee [V]

FEOPUE R, W (LD
Switching losses Diode, Inverter (typical)
Erec = f (IF)
Reon =15 Q, Ve = 600 V

8

T Erec, Tj=125°C

7 4|~~~ Erec, Tj=150°C

6 .

5 .
Ea-
[TH)

3 .

2 .

1 .

0O 10 20 30 40 50 60 70 80 90 100

I [A]
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IGBT-H5

IGBT-modules CRGMPS0T120DV2C3 @l&?ﬂ
FERIRFE AR, WARdR (JLED BRASHEEPT AR, WA (LA
Switching losses Diode, Inverter (typical) Transient thermal impedance Diode, Inverter (typical)
Erec=f (RG) Zinc = f (t)

IF=50A, Vce =600 V

6 1.2
T Erec, Tj = 125°C 11 —— Zthjc:Diode
=== Erec, Tj = 150°C '
5 4 1 -
0.9 -
4 0.8 -
207
= <
€ | — i
L3 O 0.6
L <
g 0.5 -
2 0.4 -
0.3 -
1 0.2 -
0.1 -
0 : : : : : 0 . : ;
0 20 40 60 80 100 120 0.001 0.01 0.1 1 10
Rg [Q] t[s]
EAMREREE A, BERaE (A YRV 1IGBT, Hil3)-4ik A (JLAY)
Forward characteristic of Diode, Rectifier (typical) Output characteristic IGBT, Brake-Chopper (typical)
le =1 (V§) lc="f(Vce)
VGE =15V
100 r 50 —7
] K
% Tj=25°C / as Tj=25°C i
=== Tj=150°C 7 1 =""7T1=125°C s
80 - a0 LT Tj = 150°C i
/I,'I
YA
70 - 35 /I,',
v/
7 ,’
__60 - 30 A r
< < S
—50 - 25 i’
40 A 20
30 - 15 -
20 -+ 10 -
10 - 5
0 - 0 - 7
0 0.2 1.6 0 2.5 3 3.5
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IGBT-18R
IGBT R CRGMP50T120DV2C3 @ ICRO

B EREE AR, HIEh-Brds (I O REAEOR R IR R
Forward characteristic of Diode, Barke-Chopper (typical) NTC-Thermistor-temperature characteristic (typical)
Ie=f(Ve) R=f(T)
27 — 10
Tj=25°C ! ] ——Rtyp
24 ft--——T=125C i
"""" Tj=150°C 1/ 1
21 - ! 8
18 A
—_ __ 61
<15 A @
. =
- o
12 A
4 N
9 N
6 - 2
3 N
0 0.5 1 1.5 2 2.5 3 10 20 30 40 50 60 70 80 90 100 110 120
Ve [V] Tc [°C]
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IGBT-#ih

IGBT R CRGMP50T120DV2C3 @ ICRO

2R E / Circuit Diagram

02021 18o
A i i Ld 6 gd Ve
+o1 ¢o072 o3 19 5 7 9 8
i 10
N A Y 16 o 15 130 12d

022723 17 0—4 : : ‘ol

$#3E R <] / Package Outlines (mm)

o)
o
T
o
™
|
I W s
o ‘ pini
S s
o o
D =
n
e
o
o
N~
- S N O™ N~ ©
= N © o Wbm o
Q N T R =1 ™| ©
o - & ™ <0wn N~
£ : : i
B ! 11.43
NNk i = " 7.62
o ° L
e © 8 (Em—xy
8 @ 8 5 %
AT ‘ 66.50+0.3 I o N 7.62
[To) N B 9g
< ™ 00‘ A g2 ‘ iz 1143
Y @ @ 20.95
| mOOmOoOOwOoomm OO ma
8888 5 8% 8 9
ol W |N m W ©9 «Hw g
— N ™ <0l ol [es!
74.00+0.2 _
83.05+0.2 _
93.00+0.15 _
107.50+0.5 -
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IGBT-#ilr
IGBT 8% CRGMP50T120DV2C3 @ ICRO

A .
= .

1. FEVERE DRI & i 408 (P RE 2 B A T AR IR, LA K AR, X AT R 23 L MATLAS X P S o UOHE R 4% o oo A0 L 1YY
80%LA FHH .

2. RIEEHUREREY, T REA A HE I ER TR .

3. IGBT s X i LRV 384, 58 P A 0 ZBUOR P . G 52 8 R IR A AR

4. AT EEME T EIE, e, AR ATIER .

Warnings:

1. Exceeding the maximum ratings of the device in performance may cause damage to the device, even the permanent failure, which may
affect the dependability of the machine. It is suggested to be used under 80 percent of the maximum ratings of the device.

2. When installing the heat sink, please pay attention to the torsional moment and the smoothness of the heat sink.

3. IGBTs is the device which is sensitive to the static electricity, it is necessary to protect the device from being damaged by the static
electricity when using it.

4.  This publication is made by CR Microelectronics and subject to regular change without notice.
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