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IGBT Module/IGBT #&1k

Features/$3i%

e 1200V,200A

o XASPTHERARMREV cesa

Low Vg (sary With SPT+ technology

L4 /E\-ﬁﬁin%g%iiﬂqvcasat)

Ve saty With positive temperature coefficient

o BIRRFHIKE RITEKATIR

Including fast & soft recovery anti-parallel FWD
o SEB8EES] (10us)

High short circuit capability(10us)

o {LERAEIREEH

Low inductance module structure

Mechanical Features/#li451E
Y IR AR

Isolated Base Plate
FRAEE 5
Standard Housing

Applications/RF

o HHIXFNIE L RS
Inverter for motor drive
o RMERERIRFNIT KA
AC and DC servo drive amplifier
o NE]HTER R
UPS (Uninterruptible Power Supplies)
o JEIRfERE

Photovoltaic energy storage
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IGBT-Absolute Maximum Ratings (@ T¢ = 25°C unless otherwise specified)

Symbol Parameter Value Units
Collector-Emitter Voltage
Y N 1200
OFS | e iy By S e P v
Gate-Emitter Peak Voltage
Y, R +20
OFS |- e s e i F v
Continuous Collector Current
I ) NN Tc=100°C 200
|t b B c A
Pulsed Collector Current
I s ; =1 400 A
L S L tp=1ms
Total Power Dissipation . _ o
Prot ST Tvj max = 150°C 1100 W
IGBT Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Vv Collector to Emitter Saturation Voltage l.= 200 A Ve = 15V Tvj=25C 1.8 v
CES VS bR~ R AR R LT ©” P eET
Tvj=125C 2.1
Gate-Emitter Threshold Voltage . o
Y, ) Ic = 1.0 mA, Vg = Vgg, Tvj=25°C 4 \Y;
GE th *ﬂﬂ*&lﬂﬂfﬁ%}i C CE GE ] 5
Collector-Emitter Cut-off Current .
I . . . Ve =1200V, Vge =0V, Tvj = 25°C .
CES | Mg e L R S AL AR L L cE o : 50 mA
Gate-emitter Leakage Current .
I . NN Vee=0V,Vge =20V, Tvj=25°C )
CES [~ 5 WS L U CE GE ) 400.0 nA
Internal Gate Resistor
Rai N . Q
G iyl e 6.0
Gate Charge
Q o Vge=-15...+15V 1.1 C
© B GE H
. Input Capacitance
R NP Vee=25V,f=1MHz, 14 nF
i Vge=0V
Cres Reversci TrTsfer Capacitance GE 0.5 F
IR A% HL 2%
tdon | Turm-on Delay Time Tvj=257C 105 oS
PARUIEISI NN Tvj=125°C 124
¢ |Rise Time Tvj=25C 84 .
LTt Tvj=125C 92
tdoff | Turn-off Delay Time Tvj=25C 208 oS
IR T AR I ] anpe
Vce=600V,Ic=200A, Tvj=125C 261
RG=501VGE=11 5V iAo
«  |Fall Time Tvj=25C 170 <
T Tvj=125C 177
Turn-On Switching Loss Per Pulse Tvj=25C 13
Eon TR B mJ
TR e Tvj=125C 19
Turn-off Energy Loss Per Pulse Tvj=25C 35
ot e paene it mJ
VAL HE = Tvj=125C 41
SC Data Vee =15V, Vcec =600V, tp < 10 ys
Isc — o . 601 A
TR A Veem < 1200V, Tvj = 150C
Thermal Resistance,Junction to Case
RthJC élj:l:'&l\%ﬁl\‘ Bﬂ per IGBT 0.135 K/W
Thermal Resistance,Case to Heatsink
RincH | g1 s i per IGBT 0.034 KW
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Diode-Absolute Maximum Ratings (@ T = 25°C unless otherwise specified)

Symbol Parameter Value Units
Repetitive Peak Reverse Voltage
V, , 1200 \%
RRM (s ) S W A H
| Diode Continuous Forward Current 200 A
SN b SRS N e
Diode Maximum Forward Current
| , , = 400
M tp=1ms A
Diode Characteristics (@ T¢ = 25°C unless otherwise specified)
Symbol Parameter Conditions Min. Typ. Max. Unit
Diode Forward Voltage _ Tvj=257C 1.8
Ve e lc = 200 A Y
U Tvj=125C 1.9
Recovered Charge Tvj=257C 20.2
O s HC
AR Tvj=125C 31
m |Peak Reverse Recovery Current Tvj=25C 120 A
BRI L le = 200A, VR =600V,  |Tyj=125C 118
- diF/dt = 1900A/us,
ur  |Reverse Recovery Time Re=5Q, Vee =-15V Tvj=25C 333 oS
S S [R] Tvj=125C 524
Reverse Recovery Energy Tvj=25C 7.3
BreC | AR mJ
R Tvj=125C 11.2
Thermal Resistance,Junction to Case .
Rinsc LA A per Diode 0.2 K/w
Thermal Resistance,Case to Heatsink .
RinoH | s i e per Diode 0.1 K/W
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Module
Symbol Parameter Conditions Min. Typ. Max. Unit
VisoL 'Q%‘Z;{t}ﬂ';’%;f; Voltage RMS, f = 50 Hz, t = 1 min 2500 Y,
Tvj max gaj);?;ﬂén Junction Temperature 150 °C
Tvj op %}Z;t:ﬂ%g Junction Temperature -40 150 °C
Tere z;%fﬂ% Temperature Range -40 125 °C
Runch gf%e %tg Qg:ﬁ'ﬁgk per Module 0.01 KIW
Ms %ﬁ;gg%;i;?ﬂ;gr Modul Mounting Recommended(M6) 3 6 Nm
Mt ;#:;nggézgnection Torque Recommended(M5) 2.5 5 Nm
s \%e;ijght 322 g
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W REIGBT, XA (SE)

output characteristic IGBT,Inverter (typical)

MHRFEIGBT, %A (M)

output characteristic IGBT,Inverter (typical)

IC=F(VCE) IC=F(VCE)
VGE=15V Tvj=125°C
400 — 400 .
o / — -+ VGE=9V /.
360 25°C 4 360 H — - =VGE=11V L _——
_—— - / ’ — —VGE=13V | /1, | A/
320 1257C / ! 320 f = - = VGE=15V ,’, T
- ==vee=17v 1.0 /
/
280 y 280 VGE=19V [[7
/
240 p 240
=< 200 ,’ < 200 —_ e —
= / I =
160 ’ 160
/ 1
120 [ 120
/
A 80 ' s e d e 0 T
80 /, 1
40 / 40
0 A 0
0 05 1 15 2 25 3 35 4 45 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7
Vel V] VeelV]
45 IGBT, 1 3 B8 (A BY) FERIFEIGBT, a8 (#2HY)
transfer characteristic IGBT, Inverter(typical) switching losses IGBT, Inverter(typical)
IC=F(VGE) Eon=f(RG),Eoff=f(RG)
VCE=20V VGE=+15V,IC=200A,VCE=600V
400 ” 70 ;
/ / — Eon,Tvj=25°C
360 25°C / // o on,Tvj=
| — = ~Eoff,Tvj=25°C 1
320 H = = =125 T ! .-
/ = 7 Eon,Tvj=125°C -
280 /7 50 H .
Ve — — Eoff,Tvj=125°C _.c
240 -
_ // 40 _ _
< /2 = P _4d -
_UZOO / L% e ke
160 30 . _
/ f /
120 / 20 -
” / /
'
40 > 10
r'd
—/
0 0
8 1 14 0 5 10 15 20
VeelV] Rs[0]
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A HBEHIGBT 2 % FARBFE_RE WL (HE)
e L T switching losses Diode,Inverter(typical)
transient thermal impedance IGBT,Inverter _
Z  =f(t Erec=f(RG)
tnac=F(t) IF=200A,VCE=600V
j— Zinaic - |GBT{ 16 I
u — Erec,Tvj=25°C
= =~ TErec,Tvj=125°C
- 12
0.1 1
10
= // S~
2 ¥ = ~
ey H £ 8 S .
& 4 o ik S
/ \ S - I
0,01 6
/ \
4
i 1 2 3 4 T
rK/AN]: 0,0081 0,04455 0,0432 003915 || |||] 2
Ts] 0,01 0,02 0,05 0,1
0,001 LI OO 117 .
0,001 0,01 0,1 1 10
tis] 0 5 10 15 20
RslQ]
ERRERECRE FTE () BESRAMR—IRE B X%
forward characteristic of Diode, Inverter(typical) transient thermal impedance Diode,Inverter
IF=f(VF) Zy ,c=f(t)
400 T T 1 ——
/ ,/ H—— Zoc : Diode |
360 1 25°C / /7
/
320 M1 == -15°C V I
280 / 7 0.1 AT
/ =2
240 / i
/! :
< 200 L = )
: /s E
160 7
/ 0,01 4=
120 /,
80 7,
7/ i 1 2 3 4 1
// r[K/W]: 0,012 0,066 0,064 0058 |||
40 7 s} 001 002 005 0A
'/’/ LTI [T
0 = 0,001 . ¢
0.001 0.01 0.1 1 10
0 0.5 1 1.5 2 2.5 t[s]
Ve[V]
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B2k B /circuit_diagram_headline

$13 R~f/package outlines
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