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=AML / Appearance:

¥tk / Features:

o CRHNATEM/ 7% L 1GBT
o DhE i R %

o WLEAETE

o hrnifEdRE

BLF / Applications
o SN

o fAlIRAKZN A%

o AIAJIKTHLYE

o NIIKHML

EHEBEERMEBTHERAA

Vces = 1200V
Ic nom = 450A / Icrm = 1200A
Value Dual HJ2%

e Trench/ Field Stop IGBT
e Ultrasonic Welding of Power Terminal
e Copper Wire Bonding

e Standard Housing

e Motor Drives
e Servo Drives
e UPS

e Wind Turbines
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IGBT-#ih
IGBT-modules

CRGMF450T120DVDAH

IGBT, i¥iZ53% /IGBT, Inverter

B K2E/E / Maximum Rated Values

R — AL

Tj=25°C
Collector-emitter voltage ! Vees 1200 v
AL R B R . .
Continuous DC collector current Te=100°C, Tymax = 175°C lc 450 A
45 R A UG LA
tp=1
Repetitive peak collector current P=ms lcrm 900 A
TR HE . .
Total power dissipation Te=25"C, Tymac = 175°C Po 1000 w
MR — St A Ve AL |
Gate- emitter peak voltage Vees +/-20 %
R{E{E / Characteristic Values min.  typ. max.
N lc = 450A, Vge = 15V T;=25°C
B HR — R SR AR TR L ¢ GE j - 1.75 | 241 | V
Collector-emitter saturation voltage lc=450A, Ve = 15V T;=125°C | Vcesat 2.08 V
g Ic = 450A, Ve = 15V T, = 150°C 2.15 v
AR BRI F R
Gate threshold voltage lc=18 mA, Vce = Ve, Tj=25°C Veth 5.99 v
AR F A
Gate charge VGE =-15V...+15V QG 3.78 uc
AR P 8 FLBH e
Internal gate resistance Tj=25C Raint 5 Q
T NS
iﬁﬂ)\Eﬁﬁ' . f=1MHz, sz 25°C, Ve = 25V, Vge = 0V Cies 12.6 nF
Input capacitance
S & S LAY
f= P = ° = = .
Reverse transfer capacitance IMHz, T; = 25°C, Vee = 25V, Vee = 0V Cres 0.45 nF
AR AR - S AR A LR
Vce = 1200V, Vge =0V, T; = 25°
Collector-emitter cut-off current cE 00V, Vee =0V, T; = 25°C Ices 3.0 mA
MAR - 2 55 AR s FEL .
Gate-emitter leakage current Ve =20V, Vee = 0V, Tj = 25°C laes 500 nA
B AER | Tj=25°C 285 ns
F 168 ZE R ] j
Turn-on delay time Tj=125°C | tdon 293 ns
Y T, = 150°C 298 ns
I Tj=25°C 114 ns
+ NRLE i
Ris?‘??n’lmz Tj=125°C tr 122 ns
Tj = 150°C 124 ns
KT AL IR B[R] Ve = 600V, Ic = 450A Ti=2>°C 368 ns
Turn-Off Delay Time Vg = £15V Tj=125°C | tqoff 446 hs
Y e on T, = 150°C 460 ns
| o Tj=25°C 155 ns
T B (] Reoff = 2Q), .
Fall Time Inductive Load Tj=125°C t 171 ns
T;=150°C 176 ns
T T;=25°C 18.0 mJ
'ﬁf-iii;:irﬁ loss Tj=125°C Eon 28.9 m)J
&y Tj =150°C 35.8 m)J
KWiRERE = Tj=25°C 42.1 m)
Turn—o;‘f energy loss Tj=125°C | Eoft 543 m)J
Y Tj=150°C 57.0 ml
L KA Vee < 15V, Ve = 800V, | L600 R
SC data Tp < 10ps, Tj = 150°C s
g —Hhsi I PN
Thermal resistance, junction to case I 1GBT / per IGBT Rthic 0.15 | K/W
T RRE T IRE N w0 - °c
Temperature under switching conditions lop
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IGBT-#ih
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CRGMF450T120DVDAH

—iRE, $358% /Diode, Inverter

B K2E/E / Maximum Rated Values

23 3
fiﬁﬂig EAE HLER T,=25°C Virm 1200 Vv
Repetitive peak reverse voltage
TSR A B IR
. Ie 450 A
Continuous DC forward current
1E ) B8 A A FRLR
tp=1 | 900 A
Repetitive peak forward current P=ms FRM
v/ . . .
R{E{E / Characteristic Values min. typ.  max.
Ir = 450A, Vge = OV Tj=25°C 1.79 2.3 \Y
gErD—" %chjt It Ir = 450A, Vge = OV T;=125°C Ve 1.94 \Y
orward voltage If = 450A, Ve = OV T; = 150°C 2.06 Vv
SIS A FEL IR T;j=25°C 264 A
Peak reverse recovery current T;=125°C Irm 294 A
Tj=150°C 309 A
YR E It = 450A, Vg = 600 V T=27C 325 he
Recovered charge Ver = -15V T;=125°C Q 57.4 ucC
GE T;=150°C 66.1 uc
o T;=25°C 17.8 m)J
i . j
5'15] WAL Tj=125°C | Erec 27.1 ml
everse recovery energy T, = 150°C 318 mJ
b — s
gi—Shedi AR / per diode Renuc 0.25 | K/W
Thermal resistance, junction to case
S o
TEFFRORAE T EE o N Tiop | -40 150 | °C
Temperature under switching conditions
TR R BRI / NTC-Thermistor
454F{H / Characteristic Values min.  typ. max.
ATEI‘);»
Al i Te=25°C Ras 5 kQ
Rated resistance
R100 {7 anne _ o
Deviation of R100 T. =100°C, R1oo = 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

CRGMF450T120DVDAH

BB / Module

2625 M 3¢ B
HAMH LR RMS, f = 50Hz, t = 1 min. VisoL 4.0 kv
Isolation test voltage
BOIEROR o
Material of module baseplate
B 2% FEALZ (class 1, IEC 61140) 1A
Internal isolation Basic insulation (class1, IEC 61140)
I F P B Ui R HEUES / terminal to heatsink 14.5 o
Creepage distance Ui T 2355 T/ terminal to terminal 13.0
CERAIEN S Ui B EES / terminal to heatsink 12.5 o
Clearance Ui T &1/ terminal to terminal 10.0
v J =P
X RRRE cTl >200
Comparative tracking index
min. typ. max.

o —
FeBR R, B

L 20 H
Stray inductance module o n
N N=N:=3
7R L Tug -40 125 | °C
Storage temperature
b 2 A ) 22 2 2 44
*%ﬁ%g%ﬁ’];zz%%ﬂﬁﬁ . 142 M5 M 30 60 | Nm
Mounting torque for module mounting | Screw M5
Dl 2 A
1ﬁﬁ¥§9§?§?ﬂﬁﬁ . 1222 M6 M 30 60 | Nm
Terminal connection torque Screw M6
Hig

345
Weight g
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IGBT-modules

CRGMF450T120DVDAH

1620

i RRYE 1GBT, AR (JLAD

Output characteristic IGBT, Inverter (typical)
lc="f(Vce)

VGE =15V

900

750

600

1.[A]

450

300

150 4

0.0 05 L0 L5 20 25 30 35
VeelV]

FEOPHE IGBT, HiARge (JiAD)

Switching losses IGBT, Inverter (typical)

Eon = f (Ic), Eott = f (Ic)

Vee = 215V, Rgon = 2 Q, Reofr = 2 Q, Ve = 600 V

140 4

120 A

100 4

80

E[m]]

60

404

201

T T T T T T T
0 100 200 300 400 500 600 700 800
1.[A]

BEASIABLYT 1IGBT, WiAEas (#AD
Transient thermal impedance IGBT, Inverter (typical)
Zinic = f (t)

0.20

< IGBT

ZHH

0.154

¢TGBT

0.104

Zy,

0.054

0. 00 T T
1E-5 1E-4 0.001 0.01 0.1 1

EHEBEERMEBTHERAA

I.[A]

E[mJ]

1

[[A]

i REE 1GBT, AR (JLAD
Output characteristic IGBT, Inverter (typical)

le="f(Vce)
Tj=150°C
900
750 L
oo | Ve = s
450
300 4
150
0 T T T T T T
0 1 2 3 4 5 6 7
V(T. [V]
FFRAHE 1GBT, WA (S
Switching losses IGBT, Inverter (typical)
Eon=f (RG); Eofr = f (RG)
Vee =x15V, Ic =450 A, Ve = 600 V
250
V=600V, T.=450A
— 5C
200 i
150
100
50
0 T T T T
0 4 8 12 16 20
R [Q]
S %4 TAEIX IGBT, #4548 (RBSOA)
Reverse bias operating area IGBT, Inverter (RBSOA)
lc="f(Vce)
Vge =115V, Reoff =2 Q, Tj=150C
200
R=2Q, T=1501C
T, Modul
I - - I, Chip
900 I
600 %
300 3
0 T T T T T T
0 200 400 600 800 1000 1200 1400

Vep[V]
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IGBT-#ih
IGBT-modules

CRGMF450T120DVDAH

Q\czo

IEAMREREE AR, WARRE (A
Forward characteristic of Diode, Inverter (typical)
Ie=f(Ve)

FERBFE AR, WS (JLED
Switching losses Diode, Inverter (typical)
Erec=f (IF)

Reon =2 Q, Ve =600 V

900 7 50
// V=600V, R ;=202
750 7 _ =
s 409 e
600 '
30
E, 450 E
o 20 1
300 1
150 4 10 4
0 T T T T T 0 ! ! ! ! !
0.0 0.5 Lo L 5 2.0 2.5 3.0 0 150 300 450 600 750
Ve[V] 1[A]
FEREFE AR, WARaR (JLED BRASHPEIT A, BiAsds (B
Switching losses Diode, Inverter (typical) Transient thermal impedance Diode, Inverter (typical)
Erec=f (RG) Zinc = f (t)
lr=450 A, Ve =600V
40 0.40
V=600V, 1,=450A — ode
L e
32 - T150C 0.32
244 = 0.24
g S
V_ULIGA Nf’(].lfiA
84 0.08 1
0 T T T T 0.00 T T T T
0 4 8 12 16 20 1E-5 1E-4 0. 001 0.01 0.1 1
R, [Q] t[s]
O REGAEOR I IR AR
NTC-Thermistor-temperature characteristic (typical)
R =1(T)
100000
— 0
10000 4
<
1000 4
100 T T T T T T
0 25 50 75 100 125 150 175
1.[C
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IGBT-H5
e CRGMF450T120DVDAH @10?0
2R E / Circuit Diagram

#3& R~F / Package Outlines (mm)

a
5
L
I 8l o
H 1152015 H
B IN| i 01
7I
40.00£0.3 40.0040.3
17.2+0.0.36.220.3
13.3+0.P
13.3£0.2 400
4-M& g 7 951026 5 (D%gA(
P “NEr
10| @ o ® Jolol s
< 4(3 O o O O
3 4l 100.420.3 g] 255 g A
A Jedl o] o = ad
11 ™ 78.9+0.3 @3 alt | 0] 10| W
. an Ap
4]
94.5+0.53 2
110.0£0.5
12341
152.7+1
KL BT HRAD Page 7 of 8

___H
i

I
[—1

0.8£0.15

T
—r

2023V02




IGBT-#ih
IGBT-modules CRGMF450T120DVDAH @l&?ﬂ

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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