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IGBT, j¥#ZF3% / IGBT, Inverter
B KA EME / Maximum Ratings
Parameter Conditions Symbol Value Unit
£ B &
R 7;:%#%& B T\j=25°C VeEs 1200 \Y%
Collector-Emitter voltage
LRSS T HLI
s Tc=100°C, Tyj max=175°C 1C nom 40 A
Continuous DC collector current
; & Ik y
% %&EE FEIR tr=1 ms Icrm 80 A
Repetitive peak collector current
ﬁﬂ*&-?i%ﬁ& CEYES Ver 20 v
Gate emitter voltage
$F1E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N . Vce=15V, I[c=40A Tyj=25°C 1.73 2.15
- AR R EEL TS ’
;%:?W k]fﬂ& aF EE'ET 1 Vae=15V, Ic=40A Tv=125°C VCEsat 2.02
ollector-Emutter saturation voltage Var=15V, Ic=40A Ty=150°C 2.04 v
- R B [t
% E%ﬂ:& Pl Ie=1.5mA, VGe= Vce Tv=25°C VGE(th) 5.00 5.60 6.20
Gate-Emitter threshold voltage
el VGe=-15V...+15V Qc 0.33 uC
Gate charge
P P . Raint None Q
Internal gate resistor
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™~ s
AT Cies 2.72
Input capacitance f=IMHz, Ves=25 V, Var=0 V Tyy=25°C nF
— = z, Vce=25 'V, Vge= vi=
S g ' c 0.14
Reverse transfer capacitance e '
PR - R S AR A LA
i Zi%ﬂ‘&@i " Vce=1200V , Vge=0 V Tv=25°C IcEs 1 mA
Collector-emitter cut-off current
4 G IR B R
i ksﬁ&ﬁ B Vee=0 'V, Vge= 20 V T\=25°C Ioes 100 | nA
Gate-emitter leakage current
R 1c=40A, Vce=600 V Tv=25°C 49
i iEiR NN
f ﬁbi jl? " Vae=t15 V, R=20Q Ty=125°C tdon 42
tri-on gefay time (FR 1) / (inductive load)  Ty=150°C 44
‘ Ic=40A, Vce=600 V Ty=25°C 55
EFH A - _ ’
Rise i VGe=t15V, Rc=20Q Ty=125°C tr 57
Ise time (HURR$13K) / (inductive load)  Ty=150°C 57
ns
Ic=40A, Vce=600 V Tv=25°C 267
e BT JE 3R B} !
fLﬁLfi Tlljt. Vee=t15V, Rc=20Q T=125°C td off 320
uri-ott delay time (FE /& A128) / (inductive load) T\=150°C 336
‘ Ic=40A, Vce=600 V Ty=25°C 148
T B B[] _ _ '
Fall 6 Vee=%15V, Rc=20Q Tvw=125°C tr 226
all time (HURH13K) / (inductive load)  Ty=150°C 245
. Ic=40A, Vce=600 V Tyj=25°C 3.47
\% ::: PNTE=R ( N )
fj‘?’” e | Bl | Vor=t15 V, R¢=20Q T,=125°C Eon 4.94
urn-on energy 10ss per pulse (Eﬁ,@ﬁ?{‘jﬁ) / (il’lduCtiVe load) ij:1500C 5.65 |
m
. Ic=40A, Vce=600 V Ty=25°C 2.07
W A B \
f it fﬁ"“i i‘ﬂ’w) | Vae=£15 V, Ra=20Q T,=125°C Eoft 2.92
Urh-Ott energy 108 per puise (FE /& A128) / (inductive load) Ty=150°C 3.17
LB Bt VGe<15V, Vee=800V
. Isc 196 A
SC data VcEmax=VcEs-Lsce-di/dt tp<8us, Tyj=150°C
FEFFRARTS T IR E
Temperature under switching Tvjop -40 150 °C
conditions
—ARE, WA / Diode, Inverter
B KBiEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
=1 5 ;
’i@,ﬁ B T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
TSR 7] LI HLIR
. Ir 30 A
Continuous DC forward current
I 53 N
LEF EE HEB tp=1ms Irrm 60 A
Repetitive peak forward current
PtfE . o
tp=10ms, sin180° , Ty=125°C It 1560 A%

I’t-value

Y&4E{E / Characteristic Values
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. Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=30A, Vce=0V Tv=25°C 2.05 2.60
;Erﬂ EE(}1£ | IF=30A, Vce=0V Ty=125°C VF 1.71 \Y%
orward voltage 1F=30A, V=0V Ty=150°C 1.61
. IF=30A Tv=25°C 28
S AP 52 WA FRA ’
Pk HIEERTR t -dir/dt=632A/us(Ty=150°C)  Ty=125°C Iru 43 A
eak reverse recovery curren VR=600V, Vor=-15V Ty=150°C 47
. [r=30A, Ty=25°C 2.39
PR e . !
R dch -dir/dt=632A/ps(Ty=150°C) Ty=125°C Qr 5.90 uC
eeovered chatge V=600V, VGe=-15V T,=150°C 7.21
5 YR () IF=30A, Tv=25°C 0.81
RIS X dip/d=632A/s(Ty=150°C)  Ty=125°C |  Erc 1.99 mJ
Reverse recovered energy V=600V, Ve=-15V Ty=150°C 2.42
EIFIRTS TiRE
Temperature under switching Tvjop -40 150 °C
conditions
iR, BWiZs / Diode, Rectifier
B KRB EE / Maximum Ratings
Parameter Conditions Symbol Value Unit
HEWEEBE
B , ,E # T,j=25°C Virm 1600 \%
Repetitive peak reverse voltage
NEH % I
BFIA /E HEHIE T\i=25°C, Irrv=5pA Visu 2000 \%
Non-Repetitive peak reverse voltage
HRORIE )T 2 LA
. Irav) 30 A
Maximum Average Forward Current
IE N=RY Nray
PR I t,=10ms, sinl80° , T\=25°C Trsm 360 A
Surge forward current
I’t
& t,=10ms, sin180° , T.=125°C I’t 648 A%s
’t-value
RFE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E J
FIE Ir=30A, Tj=25°C Vr 1.2 \Y%
Forward voltage
Vray
R VR=Virrm T\j=25°C Ir 5 iy
Reverse current
FETTIRES TR E
Temperature under switching Tvjop -40 150 °C
conditions

IGBT , #5)-#17% 2% / IGBT, Brake-Chopper
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BB (B / Maximum Ratings

Parameter Conditions Symbol Value Unit
AR - S A L
R 7;2%17!‘& Tv=25°C VcEs 1200 \Y%
Collector-Emitter voltage
RS MR BLIA HL A
AR BB TR Tc=100°C, Tj max=175°C 1C nom 25 A
Continuous DC collector curren
E & ?z—
%Em,&, LR R tp=1 ms Tcrm 50 A
Repetitive peak collector current
SR £
AR EST I GENES Ve 0 v
Gate emitter voltage
¥51E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, [c=25A Ty=25°C 1.97 2.40
- R AR AT E ’
é%f*& Zilfﬁ)} fax EEJ—_ | Vae=15V, [c=25A Tv=125°C VCEsat 2.20
ollector-Emiutter saturation voltage Vae=15V, Ic=25A Ty=150°C 226 v
R A R A L
e ZV:%._H:&I i Ic=1mA, VGe= Vce Tv=25°C VGE(th) 5.10 5.70 6.30
Gate-Emitter threshold voltage
EE‘—HA
Hee i VGe=-15V...+15V Qa 0.18 uC
Gate charge
Pl P L . Raint None Q
Internal gate resistor
A 7
WARE Cies 1.65
Input capacitance f=IMHz, Vei=25 V, Vae=0 V. Ty=25°C nF
— = z, Vce=25 'V, Vge= Vvi=
Sl R 2 '
. Cres 0.08
Reverse transfer capacitance
: e AR
R Zi%ﬂ%éﬁ B Vce=1200V, V=0V Tvj=25°C Ices 1 mA
Collector-emitter cut-off current
W&'wﬁ&ﬁ B Vee=0 V, Vae=20 V T\j=25°C IcEs 100 | nA
Gate-emitter leakage current
1c=25A, Vce=600 V Ty=25°C 112
1/ LR iD E
fu‘li f”t. Vae=£15 V, Ra=68Q T\=125°C tdon 97
urn-on defay time (W& 514) / (inductive load)  Ty=150°C 96
) 1c=25A, Vce=600 V Tvj=25°C 96
Lt - - J
o Vae=%15 V, RG=68Q T\=125°C te 102
Rise time S .
(HEE A1 2R) / (inductive load) T\=150°C 105
ns
Ic=25A, Vce=600 V Ty=25°C 422
J [ié LT:‘ \H‘ ‘El
f ﬁLflfi jl-lj , VGe=%15V, Rg=68Q Tv=125°C td off 460
uri-ott delay time (FURF1 ) / (inductive load)  Ty=150°C 470
) [c=25A, Vce=600 V Tvj=25°C 187
RIS 1) ~ _ '
o Vae=£15 V, Rg=68Q Ty=125°C te 262
all time (HUE13) / (inductive load)  Ty=150°C 282
N 1c=25A, Vce=600 V Tv=25°C 3.75
EIRFEAL R (RO i
fﬁ*’” FEAESE lﬂﬁ’w# | Vae=+15 V, Ra=68Q T,=125°C Eon 4.67
urn-on energy loss per pulse (FUE A1) / (inductive load)  T,=150°C 5.02 mJ
\ P N 1.83
KrikeRe R (KD 1c=25A, Vcg=600 V Ty=25°C Eofr 58
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Turn-off energy loss per pulse Vage=£15 V, Rg=68Q Ty=125°C 2.45
(FE %) / (inductive load) Tyj=150°C
TEFF RS TR
Temperature under switching Tvjop -40 150 °C
conditions
—RE, HI30-BrEEs / Diode, Brake-Chopper
BB E{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I I
Wiﬁ_ﬁ HEBIE T\j=25°C Viem 1200 %
Repetitive peak reverse voltage
HEZEIE [A) B AL IR
. Ir 15 A
Continuous DC forward current
_I"_F 23 N
RS MR fp=Ims Trrm 30 A
Repetitive peak forward current
Pt1H . . )
tp=10ms, sinl80° , Ty=125°C It 120 Al
’t-value
RF4EAE / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=15A, V=0V Tyj=25°C 2.32 2.70
FEW EE(};E ) IF=15A, Vee=0V Tv=125°C VF 1.80 A%
orward voltage Ir=15A, VGe=0V T.=150°C 1.69
. Ir=15A Tv=25°C 8
S P S e A Ha i 7
peak M t -dip/dt=189A/us(Ty=150°C)  T\=125°C Trv 12 A
eak reverse recovery curren VR=600V, Voi=-15V Ty=150°C 14
IF=15A, Tj=25°C 1.25
1 i - :
R dch -dir/dt=189A/us(Tv=150°C) Ty=125°C Qr 2.75 uC
eeovered chatge VR=600V, Vag=-15V T\=150°C 3.58
X Ir=15A Tv=25°C 0.40
SR ARFE CREfKD o
R g q -dir/dt=189A/pus(Ty=150°C) Ty=125°C Erec 0.90 mJ
everse recovered energy VR=600V, V=15V T=150°C 121
FEIFIRES T IR
Temperature under switching Tvjop -40 150 °C
conditions

SR E REHEHEFE / NTC-Thermistor
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SP40RI12G6

4%4E{H / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
HIURE FPE
e e Te=25°C, +5% Ros 5.0 KQ
Rated resistances
B-
& +2% Bas/s0 3375 K
B-value
FEEL / Module
Parameter Conditions Symbol Value Unit
s R B E
AR A RMS, f=50Hz, t=Imin VisoL 2500 v
Isolation test voltage
S 4
W ﬁB@fﬁ . ALO3
Internal isolation
> N=NEsg
iR Tae -40 125 | °c
Storage temperature
B 20 0
Bt j&%m*ﬂ%ﬁ . M 3.0 6.0 Nm
Mounting torque for modul mounting
i w 42 g

Weight
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Figure 1. Typical output characteristics (Vge=15V) Figure 2. Typical output characteristics (T+=150C)
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Figure 3. Typical transfer characteristic(Vcg=20V) Figure 4. Forward characteristic of Diode
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Figure 5. Switching losses of IGBT
VGE= 15V, RGon=209, RGoff=20Q, VCE=600V

K 6. JFocHiae 1Az ds
Figure 6. Switching losses of IGBT
VGE=* 15V, IC=40A, VCE=600V
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Figure 7. Switching losses of Diode
RGon=680, VCE=600V
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Figure 9. Capacitance characteristic
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Figure 8. Switching losses of Diode
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10° : :
—
\ Rtyp |
o\ |
_ 1o
]
S
=4
10
10"
107
-50 0 50 100 150 200
TNTC (OC)

10. SR 2R B BB B I R A

Figure 10. NTC-Themistor-temperature characteristic
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B4R A / Circuit diagram
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