T HP25R12W2

PIM IGBT Power Module

15 4% F5/Preliminary Datasheet
HP25R12W2

P45 M / Product Features

* Low switching losses
RIF AR

* Low Vg losses
& VeEgsa

* Low stray inductance design
(e e

* Maximum junction temperature 175°C

RS 175°C

RoHS compliant

FF £ RolIS Fifk

FEmMH / Product Applications

* Industrial application

T W

WA SH / Typical Performance Parameters

Type Ve Ic Ir Tyjmax Marking Package

HP25R12W2 1200V 25A 25A 175°C | HP25R12W2AWBE W2
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HP25R12W2
Rev. 1.0, 2024/03

IGBT(T1-T6)E K#iE{E /IGBT (T1-T6) Maximum Rated Values

S i) TAEMF BUEHE Unit
Parameters Symbol Test Conditions Ratings
G HUAR R SR M HEL
i Vers | Tyj=25°C 1200 A%
Collector-emitter voltage
SR H PR LI FLR Icnom | Tc=100°C, Tyjmax = 175°C 25 A
Continuous DC collector
Ic Tc=25°C, Tvjmax = 175°C 40 A
current
B HLAR ik FRLAR
Icrm | tp=1ms 50 A
Pulsed Collector Current
&G
R Pwt | Tc=25°C, Tyjmax = 175°C 250 Y
Power dissipation
ARG — 5 S 0 DA P
. Vaes +20 A%
Gate-emitter peak voltage
/ o 4o
IGBT(T1-T6)4#1E{E / IGBT (T1-T6) Characteristic Values
(T,j = 25°C, unless otherwise specified)
2% inc THe&M B/ ME | B RUE | BRI | Hhr
Parameters Symbol Test Conditions Min. | Typ. | Max. | Unit
S5 - R B AR VA EE T Ic=25A, Vge= 15V, T4=25C 1.7 2.2
Collector-emitter saturation | Vcgat) Ty=125°C 1.94 \Y
voltage Ty=150C 2.1
AR 80 46 PR e
Veen | Vee=VcE, 1c=0.625mA 5.2 5.9 6.5 \Y%
Gate Threshold Voltage
A4S F A7
Qs | Ver=-15V..+15V 0.31 uC
Gate-charge
P AR R BEL
RGint 0.7 Q
Internal gate resistor
EIPNGER G
Cies | fT=1MHz, Vcg=25V,Vge=0V 5.3 nF
Input capacitance
ST B LA
Cres f=1MHz, Vce=25V,Vge=0V 0.45 nF
Reverse transfer capacitance
AR RIS IR A LR R
Collector-emitter cut-off Ices | Vee=1200, Vee= 0V 1.0 | mA
current
— B B AR R LV
MR R | oy w0 | oa
Gate-emitter leakage current
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28 i) R Jis BR/ME | S RUE |[BRORE | B AL
Parameters Symbol Test Conditions Min. | Typ. | Max. |Unit
e s i Vce= 600V, Ic=25A T,=25C 1.61
TS RE & P
Eon | Rg=18Q, Vge==*15V T\=125C 2.6
Turn-On Switching E o
urn-On Switching Energy T=150C 2,98 J
m
. e s Vce= 600V, Ic=25A Ty=25C 2.15
KW hE = :
Eor | Rg=18Q, Vee==+15V Ty=125C 2.9
Turn Off Switching E o
urn witching Energy Ty=150°C 31
. . N Vce= 600V, Ic=25A Ty=25C 145
FFI AEIR B ] J
taony | Rg=18Q, Vgg==15V T=125C 134
Turn-On Delay Ti o
urn-n Uelay 1ime T\=150°C 144
N Vce= 600V, Ic=25A T,=25C 31
b TH 1A J
tr Rg=18Q, Vge=+15V T,=125C 36
Rise Ti o
15¢ Lime T,=150C 39
ns
. . ‘ Vce= 600V, Ic=25A Ty=25C 142
e T A SR ] P
tiop | Rg=18Q, Vge=+£15V Ty=125C 170
Turn-Off Delay Ti °
urn elay Time Ty=150"C 175
‘ Vce= 600V, Ic=25A Ty=25C 321
! L
tr Rg=18Q, Vge==*15V Ty=125C 411
Fall Time T,=150°C 480
S-S AH
Thermal Resistance from | Rugo | Per IGBT 0.52 0.6 [°C/W
Junction to Case
FETF AR Wil
Temperature under switching Ljop -40 150 | °C
conditions
—iRE(D1-D6)B K FiE(E / Diode(D1-D6) Maximum Rated Values
S Gine) TrEsME HEHE Unit
Parameters Symbol Test Conditions Ratings
S5 1) L A DR P
Repetitive peak reverse VRRM | Tvj=25°C 1200 v
voltage
P IE ] B HLIR
Continuous DC forward Ir 25 A
current
1E ) B A WA P A
Repetitive peak forward Irrv | tp=1ms 50 A
current
2t-1H P VR =0V, tP=10ms, T,=125C 208 A2
s
I’t-value VR =0V, tP=10ms, T,;=150°C 200
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T HP25R12W2

B (D1-DO)FFIE/E / Diode(D1-D6) Characteristic Values

S8 5 T4 B/ME| R | RKHE | B
Parameters Symbol Test Conditions Min. {f | Max. |Unit
Typ.
Ir=25A, Vee= 0V, Tyj=25°C 2.24 2.5
IE I_llilj %E F GE al
VF Ir=25A, Vee= 0V, Ty =125°C 1.86 A%
Forward voltage
Ir=25A, Vee= 0V, Tyj=150°C 1.81
. Vr= 600V, [F=25A, Ty=25C 18
S T 1 2 WAL P U J .
Irm | Vee=-15V, Ty=125C 21 A
Peak reverse recovery current .
-dir/dt=650A/us(T=150°C), T=150"C 22
. Vr= 600V, I[r=25A, T,=25C 1.47
WA g P
Qnr Vge=-15V, T\=125C 3.25 uC
Reverse Recovery Charge .
-dir/dt=650A/us(T=150°C), T=150C 3.82
Vr= 600V, I[r=25A, T,=25C 0.52
RIS A e
Ewc | Vee=-15V, Ty=125C 1.19 mJ
Reverse recovery energy .
-dir/dt=650A/us(T=150°C), T=150C 1.4
g5 AH
Thermal Resistance from Ring-c) per diode 0.9 1.04 [°C/W
Junction to Case
FEIFRRES TR
Temperature under switching| Tvjop -40 150 °C
condition
IGBT(T7)B AKHEE /IGBT (T7) Maximum Rated Values
S i) TAEMF B Unit
Parameters Symbol Test Conditions Ratings
S HUAR R SR M HEL
. Vees | Tyj=25°C 1200 v
Collector-emitter voltage
LW ERAER | Icom | Te=100°C, Tyjmx = 175°C 25 A
Continuous DC collector
Ic Tc =25°C, Tyjmax = 175°C 40 A
current
A FUARb FLR
Icrm | tp=1ms 50 A
Pulsed Collector Current
AR
. j. . Prot Tc =25°C, Tyjmax = 175°C 250 W
Power dissipation
MR~ A S A Ve 4 P
. Vaes +20 A%
Gate-emitter peak voltage
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T HP25R12W2
A \AA.-I-ELH Rev. 1.0, 2024/03
IGBT(T7)¥F1E{E / IGBT (T7) Characteristic Values

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

SH i) TAE&M R/IME S 2E | BoRfE | B4
Parameters Symbol Test Conditions Min. | Typ. | Max. | Unit
S5 W - S R AT H R Ic=25A, Vge=15V Ty=25C 1.7 22
Collector-emitter saturation | Vcgsay Ty=125C 1.94 Vv
voltage Ty=150"C 2.1
VAR
Voen | Vee=Vce, [¢=0.625mA 5.2 5.9 6.5 \%
Gate Threshold Voltage
MR F
Qs | Vee=-15V..+15V 0.31 uC
Gate-charge
P A P L
Raint 0.7 Q
Internal gate resistor
PG IR
Cies | f=1MHz, Vce=25V,Vge=0V 53 nF
Input capacitance
S T A HL %
Crs | f=1MHz, Vcg=25V,Vge=0V 0.45 nF
Reverse transfer capacitance
B R A S R AR L R
Collector-emitter cut-off Ices | Vee=1200, Vge= 0V 1.0 | ma
current
— 4 i R B R
AN — A S A s HEL Ioes | Vae=Vc, Vae= 20V 500 | nA
Gate-emitter leakage current
SH i) TAE&M /IME (S BUE (oK fE | e
Parameters Symbol Test Conditions Min. | Typ. | Max. |Unit
Vce= 600V, Ic=25A Ty=25C 1.97
TR LR - e :
Eo | Rg=18Q, Vae=+15V  T,=125C 2.82
Turn-On Switching Energy T,=150°C 31
mJ
Vce= 600V, Ic=25A Ty=25C 2.22
M5t e J
Eor | Rg=18Q, Vee==+15V Tv=125C 2.97
Turn Off Switching Energy T,=150°C 304
Vce= 600V, Ic=25A Ty=25C 145
JEAE IR 7] R J
tiony | Rg=18Q, Veg=+15V Ty=125C 143
Turn-On Delay Time T,=150°C 142
. Vee= 600V, [c=25A  T,=25C 59 s
ty Rg=18Q, Vge==£15V Tv=125C 65
Rise Time T,=150°C 67
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T HP25R12W2

. . N Vce= 600V, Ic=25A Ty=25C 149
e T A SR ] T
tiopy | Rg=18Q, Vge==£15V Ty=125C 176
Turn-Off Delay Time T,=150°C 179
‘ Vce= 600V, Ic=25A T,=25C 319
Dl L
tr Rg=18Q, Vge==£15V T,=125C 419
Fall Time T=150C 436
Gi-5EAH
Thermal Resistance from | Rego | Per IGBT 0.52 0.6 [°C/W
Junction to Case
FETT RN TR E
Temperature under switching Tjop -40 150 | °C
conditions
—_— = 0 o
ZIREDNEKHIEE / Diode (D7) Maximum Rated Values
S i) TAE&MH BUEE Unit
Parameters Symbol Test Conditions Ratings
S 1) A DR PR
Repetitive peak reverse Verm | Ty=25C 1200 Vv
voltage
HELE IE [ BV FL AL
Continuous DC forward Ir 15 A
current
1E ) B A WA P A
Repetitive peak forward Irrm [ tp=1ms 30 A
current
2t-1H VR=0V,tP=10ms, T,=125C 91
2t A%
I’t-value VR=0V,tP=10ms, T,=150C 85
—_— -3 / . . ]
B (RN ZE)RFE/E / Diode (Brake) Characteristic Values
2 i TrE&M R/ME BV | BoRE | AL
Parameters Symbol Test Conditions Min. | Typ. | Max. | Unit
Ir=15A, Vge= 0V, Ty =25°C 1.84 | 225
IE I_llilj %Jj_i F GE j
VF Ir=15A, Vge= 0V, Ty =125°C 1.62 v
Forward voltage
Ir=15A, Vge= 0V, Ty =150°C 1.55
. Vr=300V, Ir= 25A, Ty=25C 8.9
S T 1 2 WAL P U s
Irm | Vge=-15V, Ty=125C 12.7 A
Peak reverse recovery current .
-dip/dt=3600A/us(Ty=150C), Ty=150C 13.4
- Vr=300V, Ir= 25A, Ty=25C 1.16
WA g '
Qn Vge=-15V, T=125C 2.6 uC
Reverse Recovery Charge .
-dip/dt=3600A/us(Ty=150C), Ty=150C 2.9
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HP25R12W2
Rev. 1.0, 2024/03

Vr=300V, Ir=25A, T,=25C 0.5
SRR B A5 '
Ewc | Vee=-15V, Ty=125C 1.14 mJ
Reverse recovery energy .
-dip/dt=3600A/us(Ty=150C), Ty=150C 1.26
gi-Fe il
Thermal Resistance from Ringo) | 454~ — 4055 /per diode 1.41 1.62 | °C/W
Junction to Case
FETFRARZS T i BE
Temperature under switching| Tyjop -40 150 °C
condition
B ER)BRKFEME / Diode (Rectifier) Maximum Rated Values
28 i TR PEE Unit
Parameters Symbol Test Conditions Ratings
S5 Ji) B A2 WA P I .
. VRRM ij=25 C 1600 \'%
Repetitive peak reverse voltage
R IE [ B 7 R B R (R )
Max. R.M.S forward current per| Irmsm | Tc=100°C 60 A
diode
R B A A 77 AR AR
Max. R.M.S current at rectifier | Irsm | Tc=100°C 60 A
output
1E 7] YR LR
Irrm | tp =10 ms, T=125°C 300 A
Surge forward current
2t-1H It VR =0V, tP=10ms, T\=125C 722 A2
s
I?t-value VR =0V, tP=10ms, T\=150C 684
—_— ‘\ VA ° 0 . .
RS CBIR)RHE{E / Diode (Rectifier) Characteristic Values
28 s LE&M B/ME | BUE | BoRE | B4
Parameters Symbol Test Conditions Min. | Typ. | Max. | Unit
Ir=25A, Tyj=25°C 1.15 1.8
IEf B K ' :
VF Ty =125°C 1.07 A%
Forward voltage
Ty =150°C 1.04
. Vr= 1600V, Ty=25C
S I LA !
Ir Ty=125C 1 mA
Reverse leakage current
Ty=150C
g5 IABH
Thermal Resistance from Ring-c) per diode 0.59 [ 0.68 | °C/W
Junction to Case
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Rev. 1.0, 2024/03

IR R / NTC-Thermistor Characteristic Values
¥ Giine) TAE&AMF R/ME | BUE (B OKME | AL
Parameters Symbol Test Conditions Min. | Typ. | Max. | Unit
U L HAE
Ros Te=25°C 5 kQ
Rated resistance
R100 fi %
R/R | Tc=100°C, R100 =493 -5 5 %
Deviation of R100
FElhE )
Pas Tc=25°C 20 mW
Power Dissipation
B R2 =R25 exp [B25/50(1/T2 - 1/(298,15
Basiso | K] 3375 K
B-value
R2 =R25 exp [B25/80(1/T2 - 1/(298,15
B-1H Bas/s0 P
K))] 3411 K
B-value
R2 =R25 exp [B25/100(1/T2 - 1/(298,15
B-1H Bas/0o pl ( (
K))] 3433 K
B-value
B / Module
ZH 5 T HRE Unit
Parameters Symbol Test Conditions Typ.
Isolation test voltage Visor | RMS, f=50Hz, t=1 min. 2.5 kV
Internal isolation Basic insulation (class 1, IEC 61140) ALLO3
) terminal to heatsink 11.5
Creepage distance ) ) mm
terminal to terminal 6.3
terminal to heatsink 10.0
Clearance ] ) mm
terminal to terminal 5.0
Comperative tracking index | CTI >200
¥ Giine] Tt R/ME [ RME [RORME| AL
Parameters Symbol Test Conditions Min. | Typ. | Max. | Unit
FB R, R
) Lsce 15 nH
Stray inductance module
MEH G ZEHBH, -8
Module lead resistance, Recser 2.00 mQ
terminals - chip
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HP25R12W2
Rev. 1.0, 2024/03

AL L

Tstg -40 125 °C

Storage temperature

BAJRM 2T
. F 40 80 N

Mounting force per clamp
HiE
. G 40 g
Weight

© 2021 Watech Electronics All rights reserved.
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Fig.1.output characteristic IGBT,Inverter(typical)
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Fig.3.transfer characteristic IGBT,Inverter(typical)
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Fig.5.switching losses IGBT,Inverter (typical)
Eon=f(Rg),Eoff=f(Rg),Vee=2 15V,Ic=25A, Vce=600V
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Fig.2.output characteristic IGBT,Inverter(typical)
Ic=f(VcE), Ty=150C
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Fig.4.switching losses IGBT,Inverter (typical)
Eon=f(Ic), Eoff=f(Ic), Vae=*£ 15V,
RGon=18 Q, Rgos=18 Q, V=600V
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Fig.6.transient thermal impedance IGBT,Inverter
(typical) Zmyu=1(t)
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Rev. 1
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Fig.9.forward characteristic of Fig.10. switching losses Diode, Inverter(typical)
Diode,Inverter(typical)[F=f(Vr) Eree=f(IF), RGon=18 Q ,Vce=600V
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Fig.12. transient thermal impedance
Znm=1(t)

Fig.11. switching losses Diode, Inverter(typical)

Eree=f(Ra), [F=25A,Vce=600V Diode,Inverter (typical)

© 2021 Watech Electronics All rights reserved.

11/14



HP25R12W2
Rev. 1.0, 2024/03
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Fig.13.transfer characteristic IGBT,Brake(typical)
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Fig.15.forward characteristic of
Diode,D7(typical)
IF=f(Vr)
100000
10000 -
g ™
S 1000 ==
\
100
10

Fig.19.NTC-Thermistor-temperature
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Fig.14.output characteristic IGBT,Brake(typical)
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Fig.16.forward characteristic of
Diode,D5-D6(typical)
Ir=f(Vr)
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¥48 1 / Circuit Diagram
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14.Version Information

Version No.

Status

Date changed

Version revision record

V1.0 Preliminary version

2024/03
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