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PIM IGBT Module
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Vces =1200V, Icnom =15A/ Icrm=30A
IGBT >ar / IGBT, Inverter
BABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
: o e
R ﬁgﬂﬂ B Tv=25°C VcEs 1200 v
Collector-Emitter voltage
Ji *%EB*& /)ﬁEE/)ﬁ TC=1000C, ij max=175°C Ic nom 15 A
Continuous DC collector current
} & Ik ;
R B RN s t=1 ms Tcru 30 A
Repetitive peak collector current
BT ERAR
e Te = 25°C, Tyjman = 175°C Pt 130 W
Total power dissipation
B i
M 7;1%‘&%7 Ve 0 v
Gate emitter voltage
HFME{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vee=15V, Ic=15A Tvw=25°C 1.95 2.40
RS R LA R ’
ZE“;EW k}fﬂﬁ A tEEJ; . Vor=15V, Ie=15A Tj=125°C | Vs 2.46
ollector-Emitter saturation voltage V=15V, I=15A T\y=150°C 254 v
- RS Hs
B Zi%ﬂ:}}l AR [c=0.48mA, VGe= VcE Tvw=25°C VGE(th) 5.10 5.70 6.30
Gate-Emitter threshold voltage
Pl L . Raint None Q
Internal gate resistor
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Wi fis VGe=-15V...+15V Qa 0.10 uC
Gate charge
A s
fﬁ”]\:@ﬁ ) Cies 0.88
TP Sdpactance f=IMHz, Vee=25 V, Vae=0 V. Ty=25°C nF
Sl A% A F A
. Cres 0.04
Reverse transfer capacitance
e AT
SRR - ST AL T Vee=1200V , Vae=0V T=25°C Tess 1| mA
Collector-emitter cut-off current
WW‘Z{%_JW{E B Vee=0V, V=20 V Ty=25°C IGes 100 nA
Gate-emitter leakage current
Ic=15A, Vce=600 V Ty=25°C 46
‘% LR ip I
?U‘}i f'jt. Var=+15 V, Rg=40Q T\j=125°C tdon 42
trm-on detdy tme (FU %) / (inductive load)  Ty=150°C 44
et Ie=15A, Vce=600 V Tv=25°C 38
Rise t Vee=£15 V, Re=40Q Ty=125°C tr 41
ise time (FE /& A128) / (inductive load) Tvw=150°C 39
Ic=15A, Vce=600 V Ty=25°C 215
> [ié £ S ‘E
f ﬁi’f}fﬂd lel—Jt_ Vae=t15V, R=40Q Ty=125°C td off 249 ns
urn-ott delay time (FUE %) / (inductive load)  Ty=150°C 259
R T Ic=15A, Vce=600 V Tv=25°C 196
Fall £ Vee=£15 V, R6=40Q Ty=125°C te 221
all time (FE /& A128) / (inductive load) Tvw=150°C 203
. Ic=15A, Vce=600 V Ty=25°C 1.57
BIFEREE (BRI
f’“b” FERESE ltﬂ’wp | Vee=£15 V, Rg=40Q T\j=125°C Eon 2.12
Hm-0fl eNCrgy 0SS per puise (1) / (inductive load)  Ty=150°C 225 |
m
. Ic=15A, Vce=600 V Tv=25°C 0.89
S :: PR RN TN J
f d b”jfﬁbi iﬁﬁ’mj) | Vae=£15 V, R6=40Q T,=125°C Eofr 1.07
urn-oir energy 10ss per pulse (FUE ) / (inductive load) T\=150°C 1.16
o s VGe<15V, Vee=800V Ise - A
SC data VcEmax=VcEs-Lsce-di/dt  tp<8us, T.=25°C
Sh-Ah SR
. . . I er thiC . .
AP R 4~ IGBT / per IGBT R 1.05 | 115 | K'W
Thermal resistance, junction to case
FEFFRARTS T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
— ) .
K, ¥R /Diode, Inverter
B AHEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
lE3 I
’i@? HIE T\j=25°C Viewm 1200 \%
Repetitive peak reverse voltage
HEEE TF [H) B HLR I 15 A
F
Continuous DC forward current
&Gk y
LEF EE HEB ty=1ms Irrm 30 A
Repetitive peak forward current
It 18 t,=10ms, sin180° , Ty=125°C I’t 136 Al
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I2t-value

HEAE{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=15A, Vee=0V Tv=25°C 1.60 2.10
1E A ’
F FﬂEE(}; | Ir=15A, V=0V Ty=125°C Vr 1.75 \Y%
orward voltage Ir=15A, Vae=0V Ty=150°C 1.78
I=15A Tv=25°C 13
. 1 P ’
fr?( WA TR t -die/dt=251A/us(Ty=150°C)  Ty=125°C Trm 15 A
eak reverse recovery curren V=600V, Vr-15V T =150°C 17
IF=15A, Tv=25°C 1.87
e=tirs " !
R dch -dir/dt=251A/pus(T=150°C) Ty=125°C Qr 3.33 uC
ecovered charge VR=600V, Vae=-15V Ty=150°C 3.82
N I=15A Tv=25°C 0.70
SR ARFE CREfKD o
R g d -dir/dt=251A/us(T+=150°C) Ty=125°C Erec 1.28 mJ
everse recovered energy V600V, Var=-15V Ty=150°C 145
gh-Ah i . .
g B_ o > Diode / per diode Runic 1.75 1.90 | K/'W
Thermal resistance, junction to case
EIF SRS TiRE
Temperature under switching Tvjop -40 150 °C
conditions
—iRE, B /Diode, Rectifier
B ABUEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
HEWEEHBE
B . .E # T,j=25°C Viru 1600 v
Repetitive peak reverse voltage
S HR
BRAA = HHAE T,j=25°C VisM 1800 \
Non-Repetitive peak reverse voltage
- NI ESEEN
. Irav) 16 A
Maximum Average Forward Current
IE N=RY Nray
PR I t,=10ms, sin180° , T\j=25°C Irsm 190 A
Surge forward current
2t
& tp=10ms, sin180° , Ty=125°C 1%t 381 A%s
’t-value
HFME{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
1E A
L [r=16A, Tj=25°C VF 0.95 v
Forward voltage
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A FELIAL Vr=V
1) FLI R=VRRM Ty=25°C I 5 uA
Reverse current
TETF AR TR
Temperature under switching Tvjop -40 150 °C
conditions
IGBT , #IZ)-81)¥ 28 /IGBT, Brake-Chopper
B RHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
HIAR - R I R H
R Eﬁﬂ‘& Tv=25°C VcEs 1200 A%
Collector-Emitter voltage
3 e B R EL U L
% BLE GBS Tc=100°C, Tyj max=175°C 1C nom 15 A
Continuous DC collector current
mk Vray
SRR W s . 0 R
Repetitive peak collector current
IR
EEHE Tc = 25°C, Tojmax = 175°C P 130 W
Total power dissipation
S &
M4 EST*& W E Ver 90 v
Gate emitter voltage
RFE{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, I[c=15A Ty=25°C 2.08 2.50
foS RS R R ’
?iyf& k]fﬂ& R | Vae=15V, Ie=15A Ty=125°C | Ve 237
ollector-Emitter saturation voltage Vor=15V, I=15A T=150°C 245 v
- R AR B e
i E%ﬂ:& P 1c=0.48mA, Vee= Vce Tv=25°C VGE(th) 5.10 5.70 6.30
Gate-Emitter threshold voltage
B b6 Vee=-15V...+15V Qc 0.11 e
Gate charge
PN S il A L . Raint None Q
Internal gate resistor
A 73
fﬁ”}\:@ﬁ ) Ces 0.86
nput capacitance
— f=1MHz, Vce=25V, VGe=0 V Tyj=25°C nF
S 1A B FL A '
. Cres 0.02
Reverse transfer capacitance
>t 1L EL
R kﬁfj‘&ﬁz B Vee=1200V , Vae= 0V Ty=25°C Icrs 1 mA
Collector-emitter cut-off current
4 R R E
% E;ﬁmﬁ B V=0 V, Vae= 20 V Ty=25°C IEs 100 | nA
Gate-emitter leakage current
Ic=15, Vce=600 V Tv=25°C 51
‘% iR H Izl )
fu‘ Ii ?H{ Var=+£15 V, Rg=400 Ty=125°C | taon 47
urm-on defay ime (FUE L) / (inductive load)  Ty=150°C 40
ns
‘ Ic=15A, Vce=600 V Tv=25°C 44
Lt - _ ’
Rise i Vee=£15 V, R=40Q T\=125°C te 48
1se time (FLF1E) / (inductive load)  Ty=150°C 56
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. o Ic=15A, Vce=600 V Ty=25°C 216
MW 4B IR B 8] - - i
T F delav i Vee=£15V, Rc=40Q Tv=125°C td off 254
uri-oit delay time (HE A1 %) / (inductive load) Tv=150°C 262
) Ic=15A, Vce=600 V Ty=25°C 194
TR ) _ _ '
Fall 6 Vee=%15V, Rc=40Q Ty=125°C tr 213
atl time (F& 5140 / (inductive load)  Ty=150°C 219
. Ic=15A, Vce=600 V Ty=25°C 0.92
N s:: PXNU=N ( N ) )
f@’” HRER llﬁmj | Vor=t15 V, Re=40Q T=125°C Eon 121
urn-on energy 1oss per pulse (U A) / (inductive load) T\=150°C 1.31 |
m
. Ic=15A, Vce=600 V Ty=25°C 0.88
KEHERE R (RElikiD
f i fﬁbi 1;5,1@1: | Vae=+15 V, Re=40Q T,=125°C Eofr 111
Urh-OtL encrgy 0SS per puise (FUE ) / (inductive load)  Ty=150°C 1.15
gh-Hh e R
A B_ o %4 IGBT / per IGBT Rnc 1.05 | 1.15 | KW
Thermal resistance, junction to case
FEFFRARES T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
AR, HZ)-Fr 5% / Diode, Brake-Chopper
B ABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
I It
&W?E B T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
HESEIE 7] B HLIR . o A
F
Continuous DC forward current
F 4] & A2 1% ;
Fﬂﬁﬁ HE BT tp=1ms IrrM 16 A
Repetitive peak forward current
%t
E Vr=0V, t,=10ms, Tyj=125°C It 25 A2t
’t-value
HEME/H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=8A, Vce=0V Tv=25°C 1.88 2.4
1E [t ’
. ﬁE@(}; | Ir=8A, VGg=0V Ty=125°C Vr 1.96 A%
orward voltage Tr=8A, Vr=0V Ty=150°C 1.90
[F=8A Tv=25°C 6
PR ’
??{ R T t -diF/dt=203A/us(Ty=150°C)  T.=125°C Irm 7 A
eak reverse recovery curren VRe600V, Voi=15V Ty150°C g
" [F=8A, Ty=25°C 0.68
WL N J
R dch -dir/dt=203 A/ps(Tv=150°C) Ty=125°C Qr 1.22 uC
ecovered chatge VR=600V, Ve=-15V T.=150°C 1.32
N IF=8A T.j=25°C 0.27
EFE (Rl ’
fﬁ RE LR f i -dir/dt=203 A/us(Tv=150°C) Ty=125°C Erec 0.49 mJ
everse recovered energy V=600V, Vae=-15V Ty=150°C 0.53
gh-Ah i £~ Diode / per diode Rinic 1.75 1.90 | K/'W
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Thermal resistance, junction to case

FETT RS TR
Temperature under switching
conditions

ij op

150

°C

78 REHEHFH / NTC-Thermistor

HEAE{E / Characteristic Values

Parameter Conditions

Symbol

Value

Unit

Min.

Typ. Max.

WU L RHLAE

Rated resistances

Tc=25°C, +5%

R2s

5.0

kQ

B-H

B-value

1%

Bassso

3380

j‘%ﬁ / Module

Parameter Conditions

Symbol

Value

Unit

2 M L

i RMS, =50Hz, t=1min
Isolation test voltage

VisoL

2500

N4 2%

Internal isolation

AlO3

it A7 UL EE

Storage temperature

Tstg

125

°C

L A

Mounting torque for modul mounting

3.0

6.0

HE
Weight

23
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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 Figure 6. Switching losses of IGBT
VGE=+ 15V, RGon=400, RGoff=400, VCE=600V VGE=%15V, IC=15A, VCE=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
RGon=400, VCE=600V IF=15A, VCE=600V
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Figure 9. Capacitance characteristic Figure 10. NTC-Themistor-temperature characteristic
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B2 E / Circuit diagram

° p P1 o
T
G1 o G3 o G5 o
L1 L2 L3 B U v w
2 GB oJ G2 oJ G4 oJ G6 oJ
—0 N
NB EU EV EW

#FER T / Package outlines

0.8+0.02 _;I
a— ol [ [ 2
. NP

62.740.5
48.0

4.5

Y

| JPEERsI

5322282533 —— & MR
N6 o

|

BNl i“ :

f_u‘:_ _g@@@)@@@@@_@u_ | = @jg ﬂl—/n i %g @
17—

450

I=——

16.4
19.4

LD
=

=

000000 e@Ee®
PPPOE0RRe@O@

{ . EY G2 EN G4 EW GE N
——@ @@@@@@@@@@@@ 25,6 éé@@@é@&g &@
I
193]

92, 30x8. 5

Edited by Semi-Future Technologies, Edition 1.8
Publication: 2022-09-07





