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Vees = 1200V
|C nom = 25A/ |CRM =50A

Flex2 Ff 2
45 [ Features:
o KRHVAFEM/ 374 1L IGBT e Trench / Field Stop IGBT
o IRMLFNEFE o Low Vce(sat)
o RIFRANFE e Low Switching Losses
e 10us L FiE#AE e Short circuit rated > 10us
M.F [ Applications
o HHUED) e Motor Drives
o T e Air Conditioning

LTHEEEEMBTARAT Page 1 of 11 2023V02




IGBT-#ih
IGBT-modules

CRGMP25T120DF2A3

IGBT, i¥iZ53% /IGBT, Inverter

B KZE/E / Maximum Rated Values

R — AL

T;=25°C \Y
Collector-emitter voltage ! Vees 1200
TESRAR W AR LR HL IR Tc = 100°C, Tjmax = 150°C | 25 A
Continuous DC collector current Tc =25°C, Tjmax = 150°C ¢ 50
B VUM B DA (E LR _
. tp= 1ms ICRM 50 A
Repetitive peak collector current
BRI R A
B o Tc =25°C, Tjmax = 150°C Po 240 W
Total power dissipation
AR — S AR VA L
+/- \
Gate- emitter peak voltage Vees /-20
R{E{E / Characteristic Values min.  typ. max.
R HR — RS AR MR L T Ic = 25A, Vg = 15V T=25°C | 1.75 Vv
Collector-emitter saturation voltage Ic = 25A, Ve = 15V T,=150°C | " 2.10 v
WK 848 F
lc=1mA, Vce = Vg, Tj = 25° V . Y
Gate threshold voltage c=1mA, Vee = Ve, Tj=25°C GEth 6.0
R L Vee = -15V...+15V Qs 153 nC
Gate charge
T NS
WA f= 1MHz, T} = 25°C, Ve = 25V, Ve = OV Cies 121 nF
Input capacitance
T e
MRE f = 1MHz, Tj = 25°C, Vce = 25V, Vge = OV Coes 0.058 nf
Output capacitance
s NS
AR ki Rk ) f=1MHz, Tj= 25°C, Ve = 25V, Ve = OV Cres 0.026 nF
Reverse transfer capacitance
B N I
%Eﬂ*& ﬁgj‘*&ékﬂ: EE{}IL VCE = 1200V, VGE = OV, Tj =25°C |c|§5 1.0 mA
Collector-emitter cut-off current
AT 25
B8 L R L Vee = 20V, Vee = OV, T = 25°C lees 400 | nA
Gate-emitter leakage current
T 388 ZE IR I (] T=25C | 59 ns
Turn-on delay time T,=150°C | ™" 55 ns
T ) Tj=25°C X 41 ns
Rise Time Ve = 600V, 1o = 25A T;=150°C ' 46 ns
ST AE R I ] oy em T=25C |, 231 ns
Turn-Off Delay Time iy T=150°C | " 283 ns
T B 1] R 100 T=25C | 39 ns
Fall Time | goft = =2 T,=150°C | 107 ns
o nductive Load -
Pipliilitaikiyaa Tj=25°C . 2.2 mJ
Turn-on energy loss T;=150°C o 2.3 m)
KBTI FERE T Tj=25°C . 0.8 mJ
Turn-off energy loss T;=150°C off 14 m)J
BRI (A )
i Eﬁﬁ,m L Ve =600V, Vge = 15V, Tj = 150°C tsc 10 us
Short circuit time
é;j:f - 9[‘%%’%@ Bﬂ AN
IG R .51 K/W
Thermal resistance, junction to case Rl BT / per IGBT thic 0.5 /
R R
EIPTAMRE T N Tiop | -40 150 | °C
Temperature under switching conditions
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IGBT-HLR
IGBTBR CRGMP25T120DF2A3 @ ICRO

IR, WA 8% / Diode, Inverter
B RHEE / Maximum Rated Values

23 3

Sl AL T)=25°C Viru 1200 v
Repetitive peak reverse voltage
TSR A B IR | 25 A
Continuous DC forward current F
1E ) B8 5 DA FRLR

tp=1 | 50 A
Repetitive peak forward current P=ms FRM
/4 o e .

R{E{E / Characteristic Values min. typ.  max.
1E[A] A I = 25A Tj=25°C v 2.05 Vv
Forward voltage Ir = 25A T, = 150°C F 1.7 Vv
SIS A FEL IR Tj=25°C | 29 A
Peak reverse recovery current T;=150°C R 36 A
RN n) Ir = 25A, Vg = 600 V Tj=25°C a 2.8 c
Recovered charge Vet = -15V T;=150°C ' 43 H
SR E T=25C | o 0.9 o
Reverse recovery energy T;=150°C re 2.1
b — s
%45 9|‘JLM.BE . ' ARG / per diode Rihic 0.93 K/W
Thermal resistance, junction to case
M) ‘j‘g M=

TEFFRORAE T EE o N Tieo | -40 150 | ec
Temperature under switching conditions

ZIRkE, BEE / Diode, Rectifier
B ABUEE / Maximum Rated Values

I 8

[ J R WEAH AL T,=25°C Vram 1800 v
Repetitive peak reverse voltage
B R IE A3 77 H B At (B85 1)

Tc =100°C | 35 A
Maximum RMS forward current per chip ¢ FRMSM
=] N A > S
o KL A HH Y 7 AR B

Tc =100°C | 45 A
Maximum RMS current per at rectifier output ¢ FRM
IE ARV IR t, = 10ms, Tj = 25°C | 280 A
Surge forward current t, = 10ms, Tj = 150°C FsMm 250 A
12t-{f tp = 10ms, Tj = 25°C 2t 390 A
12t - value tp = 10ms, Tj = 150°C 310 AZs

REME/E / Characteristic Values min.  typ. max.

NRELEYES I = 25A Tj=25°C v 1.10 Vv
Forward voltage Ir = 25A T, = 150°C F 1.00 Y
S [ i Vg =1600V Tj=25°C Ir 1 mA
Reverse current
Lt — HNEE
ST 14 B/ per diode Rinc 0.79 KW
Thermal resistance, junction to case
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IGBT-#ih
IGBT-modules

CRGMP25T120DF2A3

IGBT, #3)-37¥%s /IGBT, Brake-Chopper

B KZE/E / Maximum Rated Values

SRR — BN L

) T;=25°C Vces 1200 \Y
Collector-emitter voltage
AR AR B IR HLIR Tc =100°C, Tjmax = 150°C | 25 A
Continuous DC collector current Tc =25°C, Tjmax = 150°C ¢ 50
[IE:3 NS
b R A BT - i - N
Repetitive peak collector current
SIFAN
IEBUE Tc=25°C, Tjmax = 150°C Po 240 w
Total power dissipation
— R ET R & 3
VR — T B0 P Ve /20 §
Gate- emitter peak voltage
HEAE{E / Characteristic Values min.  typ. max.
B M — RS R A AT P S lc = 25A, Ve = 15V T=25C |, 1.75 v
Collector-emitter saturation voltage Ic = 25A, Vg = 15V T,=150°C | " 2.10 %
A BB PR
le=1mA, Vce = Vg, Tj=25°C Vv 6.0 \Y
Gate threshold voltage ¢ =2 MA, Vee = Ver, 1 GEth
W e i Vee =-15V...+15V Qg 153 nC
Gate charge
~ 3
WA f = 1MHz, Tj = 25°C, Vce = 25V, Vge = OV Cies 121 nf
Input capacitance
T w
i A ) f=1MHz, Tj= 25°C, Ve = 25V, Ve = OV Coes 0.058 nF
Output capacitance
AT X
Sinfeas . f = 1MHz, T; = 25°C, Vce = 25V, Voe = OV Cres 0.026 nF
Reverse transfer capacitance
S - e
SRR LI Vce = 1200V, Vee = OV, T; = 25°C Ices 1.0 | mA
Collector-emitter cut-off current
> BRI b
*ﬂﬂ*& Ziﬁﬂ‘}i{ﬁ EE{}IL VGE = ZOV, VCE = OV, Tj =25°C IGES 400 nA
Gate-emitter leakage current
T 388 ZE IR I (] Tj=25C | 59 ns
Turn-on delay time T,=150°C | " 55 ns
TR Tj=25°C X 41 ns
Rise Time T; = 150°C ' 46 ns
RWTIEIL I 7] xCE - iigi’/' le = 25A T=25°C | 231 ns
Turn-Off Delay Time GET =0T T,=150°C | “°f 283 ns
- Raon = 100, -
R ] R 100 Tj=25°C . 39 ns
Fall Time Gort = =2 T,=150°C | 107 ns
= Inductive Load
FiE e EHFE Tj=25°C . 2.2 mJ
Turn-on energy loss T;=150°C on 2.3 m)
KBTI FERE T Tj=25°C . 0.8 mJ
Turn-off energy loss T;=150°C off 1.4 m)
P A '
% Eﬁﬂ_‘“—‘l . Vcc = 600V, VGE = 15V, Tj =150°C tsc 10 us
Short circuit time
ZE — R
7 %fb“ﬁﬁﬂ o > IGBT / per IGBT Rtnuc 0.51 K/wW
Thermal resistance, junction to case
N ‘js =]
FETFIOIRES T IRE o N Tiop | -40 150 | °C
Temperature under switching conditions
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IGBT-Ht5t CRGMP25T120DF2A3

IGBT-modules

iR, #13h-Priiss / Diode, Brake-Chopper
B RHEE / Maximum Rated Values

I B
Sl AL T)=25°C Viru 1200 v
Repetitive peak reverse voltage
TSR IE 7 ELIR H | 1s A
Continuous DC forward current F
1E 7] E 55 WA HLR
tp=1 | 30 A
Repetitive peak forward current P=ms FRM
/4 . 2o .

R{E{E / Characteristic Values min. typ.  max.
NRCIEENES Ir = 15A Tj=25°C v 2.15 v
Forward voltage Ir = 15A T, = 150°C F 1.6 Vv
SIS A FEL IR Tj=25°C | 12 A
Peak reverse recovery current T;=150°C RM 10 A
RN n) Ir = 15A, Vg = 600 V Tj=25°C a 1.0 c
Recovered charge Vee = -15V T;=150°C ‘ 1.9 W
SIA VR AR FE T=25C | o 0.3 o
Reverse recovery energy T;=150°C re 0.6
R
AR 4B/ per diode Rinc 1.10 KW
Thermal resistance, junction to case

M) ‘j\(\ M=
EIAE M B o | 40 o |
Temperature under switching conditions
TR E REFAEHEFE / NTC-Thermistor
RIE{E / Characteristic Values min.  typ. max.
P
L L Tc=25°C Ras 5 kQ
Rated resistance
R100 fwZ _100e _ 9
Deviation of R100 T.=100°C, R100 =493Q AR/R -5 5 %
I8
FERK jJ.z o T.=25°C Pys 20 | mw
Power dissipation
B-{& _
R2 = Rasexp[Basso(1/T2-1/(298,15 K))] B2s/s0 3380 K
B-value
-1t Ra = Rasexp[Bas/so(1/T2~1/(298,15 K))] B2s/s0 3440 K
B-value
2023V02
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IGBT-#ih
IGBT-modules

CRGMP25T120DF2A3

B / 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 11.5 o
Creepage distance Ui 2/ terminal to terminal 6.3
FE S A fE Ui E RIS/ terminal to heatsink 10.0 o
Clearance Vi F 2% T/ terminal to terminal 5.0
g b =¥
HAXE Eﬁfﬁfaé& o cTl >200
Comparative tracking index
min. typ. max.

T —
AL, Bk - % n
Stray inductance module
" M=
RS Tag 40 125 | °C
Storage temperature
e 20 =2 QQ
B2 ) e e LB . 22 M4 M 20 23 | Nm
Mounting torque for module mounting Screw M4
Hig

40
Weight g
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IGBT-#ih
IGBT-modules

CRGMP25T120DF2A3

e IGBT, WARgS (dif)

Output characteristic IGBT, Inverter (typical)

le=f (Vce)
VGE =15V

50

Tj=25°C
45 | J

T T=150°C

40 -

35 -

30 A

25 -

Ic [A]

20 +

15 A

10 A

WL e AR, AR g

Vee V]

(SR

Forward characteristic of Diode, Inverter (typical)

Ie =f (Ve)

50

Tj=25°C
- == Ti=150%C

40 -

30 ~

15

10

EHEBEERMEBTHERAA

R 1GBT, 1WiAREE (LAY

Output characteristic IGBT, Inverter (typical)

lc=f(Vce)
T, = 150°C
50 —
VGE =9V /S
45 - --~ VGE=11V /-','
------- VGE =(13V lr //
40 = ==VGE=15V 1177
S / e
35 Ml =mr VGE =17V /,~// -
— .. —VGE=19V S .
/- /,', ,/
30 - e
— /// / 7’
.<_E.25 | 4 /, L’
_u /l/ /’I /,
._'I/,/I 4
20 e
. d
15 A
10 -
5 .
0
0

FF KL IGBT, WiAgds (dim)

Switching losses IGBT, Inverter (typical)

Eon = f (Ic), Eotr = (Ic)

Vae =+15V, Reon = 10 Q, Reoff =10 Q, Vce = 600 V

Eon, Tj = 150°C

==~ = Eoff, Tj=150°C
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IGBT-#ih
IGBT-modules

CRGMP25T120DF2A3 @l&?ﬂ

FFRARFE IGBT, HARAS (HL7AY)
Switching losses IGBT, Inverter (typical)
Eon=f (RG)/ Eoff = f (RG)

VGE =+15 V, |c =25 A, VCE =600V

E [m)J]

Eon, Tj = 150°C
~ 777 Eoff, Tj =150°C

5 10 15 20 25 30 35 40 45 50

Rs [Q]

Sz 4 TAEIX IGBT, 452§ (RBSOA)
Reverse bias operating area IGBT, Inverter (RBSOA)

Ic=f (Vce)

Vee =+15V, Reor =10 Q, Tj = 150°C

55
50
45
40

35

—

35
20
15
10

Ic, Module
===~ lIc, Chip

200 400 600 800 1000 1200 1400

Vee [V]

EHEBEERMEBTHERAA

B A IBHPT IGBT, WARSS (7))
Transient thermal impedance IGBT, Inverter (typical)
Zinyc = f (1)

0.6

—— 7thjc:IGBT

ZthJchK/W] o
w EN

©
[N}
.

0 T T T
0.001 0.01 0.1 1 10

t [s]

BRASHPEIT A, BiAsds (B
Transient thermal impedance Diode, Inverter (typical)
Zinyc = f (1)

——Zthjc:Diode

-ZothJC.JK/Vg]
> 0 oo

0.001 0.01 0.1 1 10

t [s]
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IGBT-#ih
IGBT-modules

CRGMP25T120DF2A3

Q\czo

R 1GBT, i Zh-Brigds (ML
Output characteristic IGBT, Brake-Chopper (typical)

le=f (Vce)
VGE =15V

50

Tj=25°C
45 | J

T Ti=150°C

40 -

35 -

30 A

25 -

Ic [A]

20 A

15 A

10 A

Vee V]

WL EREE AR, A (D

Forward characteristic of Diode, Rectifier (typical)

Ie =f (Ve)

50

3.5

Tj=25°C
=== Tj=150°C

45 A

40 -

35 H

30 ~

25 -

Ir [A]

20 -

15

10

EHEBEERMEBTHERAA

1.6

LR R, sy (A

Forward characteristic of Diode, Brake-Chopper (typical)

Ir = (V)

30

25

Tj=25°C
-~~~ Ti=150%C

Ve V]

B AR BRI R R

NTC-Thermistor-temperature characteristic (typical)

R=f(T)

10

—Rtyp

R[kQ]

10 20 30 40 50 60 70 80 90 100 110 120
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IGBT-151R
T CRGMP25T120DF2A3 @ ICRO

2R E / Circuit Diagram

F; P1
Uoszng e, a | |
L2 9 B U v w
L3e
ARE "7 @ | G |
N

NB EU EV Ew

$}3E R ~F / Package Outlines

£2.50 £95.50

24.00 24.00
20,80 20.80
17.60117.6Q
14.40(14.40
11.2011.20
8.00
8.00
4.80
4,80
g g 1.60
9 0 1.60
9 il & <3
2208 nr—+ T NV
* e
& o
. 0.6350.025 baaln % o O 0
|- 0.3%0.05 E - e S g 8
ol + - 1 FNG
® = f J%’\ \) &I N “
d24 ¢ 4 Ml = e I
g@e +I§83 & O E u‘j
83 198y ~ bbb bdoloss O — N R
< z O PPIPPe T\F,L &
0 — e ! ¢* J (=) L i
@ ) l( i T
[ 4,5020,1 | 8 g
16.40£0.2 -
23.00 o 4.50 s s
51.00£0.1 !
56.70%0.3 ip!
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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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