SEMI-FUTURE

SFI900R12D7

Half Bridge IGBT Module

B A
o 1200V VAEMAAHZIETZ

1200V Trench with Field Stop technology

o RIFRARFE
Low switching losses

o IRRERE

Vcesat with positive temperature coefficient 0
BARIN 3
«  UPS &4 )

UPS system

o falllkERBh %

Servo drives

High Power Converters
o HNULS)

Motor drives

IGBT, j¥iZA52% /IGBT, Inverter

BRBEME / Maximum Ratings

|

|

Vces =1200V,  Icnom =900A / Ickm =1800A

Parameter Conditions Symbol Value Unit
R &
£ B ﬁ%ﬁf& CENEN T, =25°C Vees 1200 \%
Collector-Emitter voltage
SR A E
R Te=90°C, Tyj max=175°C ¢ nom 900 A
Continuous DC collector current
& y
%%*&EE AR tp= 1ms Icrm 1800 A
Repetitive peak collector current
RIhRIG
ARG Te = 25°C, Tojmax = 175°C P 3600 w
Total power dissipation
SR &
AR - 5 S AR H Ves 0 v

Gate emitter voltage
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SEMI-FUTURE SF900RI2D7

$$4F{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
AR H R - SRR T R F Vee=15V, Ic=900A Ty=25°C 1.65 2.10
Collector-Emitter saturation voltage Vee=15V, 1c=900A Tv=125°C VCE sat 1.95
V=15V, [c=900A T,=175°C 2.10 \
- R B s
% ﬁﬁﬂﬁl AR Ic=18mA, Vge= VcE, Ty=25°C VGEmn 52 5.8 6.4
Gate-Emitter threshold voltage
M7 Gate charge Voe=-15V..+15V Qa 11.5 uC
& H
PR EE ) Ty=25°C Raint 0.5 Q
Internal gate resistor
s N
LITPANEER S . Cies 140
Input capacitance f=100KHz, V=25V, Vai=0 V. T=25°C F
— = z, VcE= , VGE= vi= n
S IA AL B LA ! c 0.55
Reverse transfer capacitance © '
%%*&'kgﬁﬁﬁm 2 Vee=1200V , Vge= 0 V T\=25°C Ices 0.1 | mA
Collector-emitter cut-off current
R
iR Ziﬁj*& e Vcee=0V, Vge=20V Tj=25°C Ies 100 nA
Gate-emitter leakage current
RN Ic=900A, Vce=600V T.,=25°C 409
T3 HE R ] _ _ '
T delav i Vae=%15V, Rg=0.5Q T.,=125°C tdon 435
urn-on defay fime (& 51) / (inductive load)  T,=175°C 445
) Ic=900A, Vce=600V T\=25°C 75
Tt - N !
o Vge=£15V, Re=0.5Q Ty=125°C t 86
Rise time . S .
(FLEA#K) / (inductive load)  Ty=175°C 95
. N Ic=900A, Vce=600V T\j=25°C 510 ns
i TR I 7] - C :
T F delav ti Vae=%15V, Rg=0.5Q Ty=125°C td off 575
urn-ott defay time (& 51) / (inductive load)  T,=175°C 620
) 1c=900A, Vce=600V T,=25°C 147
T 1 . _ ’
Fall £ Vae=£15V, Rg=0.5Q T=125°C t 238
att time (FLEA#K) / (inductive load)  Ty=175°C 295
. Ic=900A, V=600V T=25°C 36
‘% =1 INE=N N )
JPBBHERER Chekrt) di/dt=7500A/us(Tvj=175C)  T,=125°C Eon 69 mJ
Turn-on energy loss per pulse
Vae=%15V, Rg=0.5Q T\=175°C 93
. Ic=900A, Vce=600V T,=25°C 94
> *, =1 IN=N N ]
fLﬁ T’”‘fﬁbi i"ﬁ’mj) 1 dv/dt=3100V/us(Tvj=175C)  T,=125°C Eofr 122 mJ
urn-off energy loss per pulse Ver—+15V, Ra=0.5Q Ty~175°C 139
R HE Vee<15V, Vee=800V  tp<<8us, T\=150°C . 3400 A
SC data Veems=Vers-Lice-di/dt  tp<6us, T,j=175°C 5 3200
g A
i B_ o %4~ IGBT / per IGBT Rnuc 0.044 | K/W
Thermal resistance, junction to case
EFF RS TR Tyjop > 150°C is only allowed for operation
Temperature under switching at overload conditions. Tvj op -40 175 °C
conditions
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SEMI-FUTURE

SFI900R12D7

ZiRE, A% / Diode, Inverter

BRBEME / Maximum Ratings

Parameter Conditions Symbol Value Unit
i i
5 EE HE R Ty=25°C VrrM 1200 A%
Repetitive peak reverse voltage
AR TE 325 by 02y
pES J:. EIR=RFEERT Ie 900 A
Continuous DC forward current
_I"_F 23 N
i ﬁg R t,=lms Irrm 1800 A
Repetitive peak forward current
Pt{f . ono
t,=10ms, sinl180° , T=125°C It 30000 Als
’t-value
$p{E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=900A, Vge=0V T,=25°C 2.05 235
NHELEY: OO :
. dvolt Ir=900A, Vge=0V T.,=125°C Vr 2.25 A%
orward voltage 17=900A, V=0V Ty=175°C 2.25
Ir=900A T,=25°C 512
J z— mél N )
RAREIEERR -dig/dt=7500A/us (Tvj=175C) T,=125°C Irm 544 A
Peak reverse recovery current
Vr=600V, Vgg=-15V T,=175°C 556
. IF=900A T,=25°C 85
W i " e :
R dch -dir/dt=7500A/ps (Tvj=175C) T,=125°C Q: 148 nC
ecovered chlarge V=600V, V=15V Ty=175°C 189
. Ir=900A T,=25°C 42
PREAFE (kD . .
Iff‘ﬁ WAL :H’K{qﬂ dip/dt=7500A/us (Tvj=175C)  Ty=125°C |  Eue 68 mJ
everse recovered energy Vr=600V, Vr=-15V T,=175°C 83
ZE AN
- %I‘*““BE o £/~ Diode / per diode Ruc 0.069 | K/W
Thermal resistance, junction to case
E M| “j‘g yH
EFRRE TR o Ty op > 150°C is only for operation at
Temperature under switching . Tyjop -40 175 °C
. overload conditions.
conditions
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SEMI-FUTURE

SFI900R12D7

SR FE ZE P / NTC-Thermistor

$$4F{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
»—hﬁr#»
%)\IE EEIKH{E TC=250C, iS% R25 50 KQ
Rated resistances
B-H
Rz = stexp[st/so(l/Tz - 1/(298,15 K))] B25/50 3375 K
B-value
B-fH
Rz = steXp[st/so(l/TZ - 1/(298,15 K))] st/so 3425 K
B-value
B-H
Ry = stexp[st/mo(l/Tz - 1/(298,15 K))] B25/100 3443 K
B-value
HHR / Module
Parameter Conditions Symbol Value Unit
76 255 5
% A B RMS, f=50Hz, t=1min Visor 3400 \
Isolation test voltage
PN B 4 2% AL (class 1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) o
Xt IR e %
#H TEEIETE%I . CTI ~200
Comperative tracking index
SRS E
HRXTR IR housing RTI 140 C
RTI Elec.
AR, B
IR FJ&E.E RN Lsck 20 nH
Stray inductance module
. N=NEsg
ff 7 52 Tug -40 125 | °C
Storage temperature
P22 2 4R
Mounting  torque  for  module M 3.0 6.0 Nm
mounting
VT
TR M 3.0 60 | Nm
Terminal Connection Torque
E% W 357 g
Weight
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SEMI-FUTURE SF900RI2D7

1800 1800
1600 25°C 1600 v
—125°C —11V
1400 —175°C 1400 — 13V
— 15V
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K1 s R (Vee=15V)
Figure 1. Typical output characteristics (Vge=15V)

Kl 2. d i RS (Ty=175C)
Figure 2. Typical output characteristics (T,=175°C)

1800 1800
25°C l600 |- T 25°C
1600 e ——125°C
1400 —175°C 1400 —175°C
1200 1200
2 1000 z 1000 /
=~ 800 =~ 800
600 600 /
400 400 /
200 200 7
0 0
4 5 6 7 8 9 10 11 12 13 14 0.0 0.5 1.0 15 2.0 2.5 3.0 35
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K 3. AR SR (Vee=20V) Kl 4. Erf st — s
Figure 3. Typical transfer characteristic (Vce=20V) Figure 4. Forward characteristic of Diode
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5. JFRHAFE WAL
Figure 5. Switching losses of IGBT
VGE=%15V, RGon=0.5Q, RGoff=0.5Q, VCE=600V

6. JFCAFE WAL ds
Figure 6. Switching losses of IGBT
VGE== 15V, 1c=900A , VCE=600V
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Zt)\JC (K/ W)

| —7,,c1GBT

thiC

[i 0 2 3 |2
[dlK/w]— [0.02281 (001857 [0.00147  [0.00132 |
[T [0338IT [0.02695 [0.00345 |L73535E4]|

107
0.001 0.01 0.1 1
t(S)

K 7. BEASHATHPT IGBT AR 2%

—Z

mic:FRD

Zt)\JC (K/ W)

i 1 2 4
lkiv]  0.04434 000923 [0.0142 ‘000164
Jils) 001993 009115 [0.00556  [0.01645

107
0.001

0.01 0.1 1 10
t(S)

K 8. BEASATHPT FRD AR 3

Figure 7. Transient thermal impedance IGBT, Inverter Figure 8. Transient thermal impedance FRD, Inverter

Zinic=1(t)

Zinc=f(t)
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9. JFRAFE K10, JFRAFE A
Figure 9. Switching losses of Diode Figure 10. Switching losses of Diode
RGon=0.5Q, VCE=600V IF=900A, VCE=600V
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Figure 11. Capacitance characteristic g
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Figure13. NTC-Thermistor-temperature characteristic
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#4818 / Circuit diagram
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