SEMI-FUTURE

SF450R12D6

Half Bridge IGBT Module

B AR
s 1200V V&M AZZIE TS
1200V trench gate/field termination process
o fRITRFE
Low switching losses
e Vcesat IFEE R
Vcesat has a positive temperature coefficient
HARIN:
o ARG
Power Converters
e UPS
Uninterruptible Power Supply
o AL
Servo Drives
o WIARGS

Inverter Converters

IGBT, #3528 /IGBT, Inverter

BAFE(E / Maximum Ratings

Vees =1200V,  Icnom =450A / Icrm =900A

Parameter Conditions Symbol Value Unit
B &
A Zi%ﬁ& i T,=25°C Vs 1200 v
Collector-Emitter voltage
FELAR L L L
* % BRI Tc=100°C, Tyj mn=175°C ¢ nom 450 A
Continuous DC collector current
RThZ FE
i s Tc =25°C, Tyjmax=175°C Pt 2500 Y
Total power dissipation
& B
%ﬂé‘f&ig A R o= 1 ms Lexn 900 A
Repetitive peak collector current
W*&-kgﬁ& CEYES Vex 90 v
Gate emitter voltage
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SEMI-FUTURE SF450R12D6

4$4E{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vee=15V, Ic=450A Ty=25°C 1.60 2.07
- S AR AN H ’
%f*& ZQEET*& A %J— I Vee=15V, Ic=450A Tv=125°C VCE sat 1.80
ollector-Emitter saturation voltage V=15V, 1c=450A T\i=150°C 1.90 A%
- R B R [
i ﬁﬁﬂ:&l AR Ic=17mA, Ve= VcE» Ty=25°C VGEm 5.40 6.0 6.60
Gate-Emitter threshold voltage
LT Gate charge Vee=-15V..+15V Qs 2.09 uC
PR LI ) Ty=25°C Raint 0.36 Q
Internal gate resistor
A N
LITPANEER _ Cies 71.80
Input capacitance f=100KHz, V=25V, Vai=0 V. T=25°C nF
— = z, VcE=25V, Vge= vi=
S A g !
: Cres 0.62
Reverse transfer capacitance
o T
b Z{Eﬂ%ﬁ B Vce=1200V, Vge= 0V Ty=25°C Ices 2 mA
Collector-emitter cut-off current
A R
iR Ziﬁj*& e Vcee=0V, Vge=20V T.j=25°C Ies 200 nA
Gate-emitter leakage current
Ic=450 A, V=600 V Ty=25°C 281
‘% EiR iD ‘E !
fu“i f”t_ V=15V, Re=1.5Q Ty=125°C t4on 284
urn-on defay fime (& 51) / (inductive load)  T,=150°C 282
R 1c=450 A, Vce=600 V Tvi=25°C 69
Tt A - N !
Rt Vor=t15 V, Rg=1.5Q T,=125°C te 71
18¢ tme (FLEA#K) / (inductive load)  Ty=150°C 74
Ic=450 A, V=600 V Ty=25°C 375 ns
> [ié iE 7 S ‘E )
?_é ﬁi‘flfﬂd leI—J . V=15V, Re=1.5Q T\=125°C td off 422
urn-oft delay time (& 518) / (inductive load)  Ty=150°C 430
‘ Ic=450 A, Vce=600 V Tvj=25°C 133
I . _ ’
Fall € Vee=£15V, R=1.5Q Tv=125°C tr 217
atttime (FEA#K) / (inductive load)  Ty=150°C 240
1c=450 A, Vce=600 V Tue2soC 20,00
JFIEBERE R (REKMD Vee=£15 V, R6=1.5Q v :
. . . Tv=125°C Eon 46.77 mJ
Turn-on energy loss per pulse di/dt=4900A/us(Tvj =150°C) Tu=150°C 56.15
(HRA %) / (inductive load) ’
1c=450 A, Vce=600 V Toe2soC
SUFBFERER CRE) Var=t15 V, Re=1.50 " 36.20
. . Tv=125°C Eorr 46.48 mJ
Turn-off energy loss per pulse duw/dt=4200V/us(Tvj =150°C) Tum150°C 48.20
(B AE) / (inductive load) ’
o Voe<15V, Vee=800V
JoL s K af GE ce _ Isc 1700 A
SC data VcEmax=Vces-Lsce-di/dt  tp<10us, T\j=150°C
“h-Ah eI HE
i K, S £/ IGBT / per IGBT Ruc 0.06 | K/W
Thermal resistance, junction to case
EIFIRTS TiRE
Temperature under switching Tvj op -40 150 °C
conditions
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SEMI-FUTURE

SF450R12D6

—iRE, WA Z% / Diode, Inverter

BAFEME / Maximum Ratings

Parameter Conditions Symbol Value Unit
Ui [t
&ﬁi_g HE R T,=25°C VRrrM 1200 \Y%
Repetitive peak reverse voltage
URoT 325 by 02y
= J:;Er"ﬂE(JILEE‘/JIL Ie 450 A
Continuous DC forward current
F I 25
“ﬁ? FHE TR t,=1ms T 900 A
Repetitive peak forward current
Pt 18 ) .
t,=10ms, sin180° , T=125°C It 38000 Als
’t-value
RFIE(E / Characteristic Values
Value Unit
Parameter Conditions Symbol Ma
Min. Typ.
X.
[r=450A, V=0V T,=25°C 1.99 2.40
IEMHE ’
. il dvolt [F=450A, V=0V T,=125°C Vr 1.75 A%
orward voltage 1=450A, Vge=0V Ty=150°C 1.70
T,=25°
R )R S AR EL 7 [F=450A, V=600V, Vgg=-15V TJ—IESSC I ié? A
Peak reverse recovery current -diF/dt=4900 A/us(Tvj=150C) v o
T,=150°C 499
T,=25°C .
VS LeX 1:=450A, Vi=600V, Vp=-15V " 36.95
R dch diF/dt=4900 Afus(Tvj=1501C) 0 125°C Q 8531 He
-diF/dt= us(Tvj=
ecovered charge ! T,=150°C 104.57
T,=25° .
IR S Gk [1=450A, V=600V, V=15V % 2> C 1577
R d JiF/dt=4900 A/us(Tvj=150C) T,=125°C Erec 31.55 mJ
- 1 —. S =
everse recovered energy us(Tvj Ty=150°C 1833
gh-Hh el " .
HoOhE B. o A —MWE / per diode Ruc 0.07 | K/IW
Thermal resistance, junction to case
FEFF AR T IR EE
Temperature under switching Tvjop -40 150 °C
conditions
FIRE REVE I / NTC-Thermistor
Yp4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
e
el T=25°C, +5% Ros 5.0 ko
Rated resistances
B-
fi +2% Bas/so 3375 K
B-value

Edited by Semi-Future Technologies, Edition 1.6



SEMI-FUTURE

SF450R12D6

FEIR / Module

Parameter

Conditions

Symbol

Value

Unit

it S/l NN

Isolation test voltage

RMS, £=50Hz, t=1min

VisoL

2500

RIS

Internal isolation

Al O3

AR

Storage temperature

Tstg

-40 125

L A

Mounting torque for modul mounting

3.0 6.0

S R LR

Terminal connection torque

3.0 6.0

Hi
Weight

342

Edited by Semi-Future Technologies, Edition 1.6



SEMI-FUTURE SF450R12D6

900 900
750 750
600 600
g{) 450 go 450
300 300
150 150
0 0
0 1 2 3 4 V. (V)
Ve (V) o
B SRR R (Vee=15V) K2, AR (Ty=1507C)
Figure 1. Typical output characteristics (VGge=15V) Figure 2. Typical output characteristics (T\=1507C)
900 900
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3; 450 % 450
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5 13 14 V. V)
Vi ) ¥
| — 4 — /=
K 3. SRR R (Vee=20V) Kl 4. IR ERAE AR
Figure 3. Typical transfer characteristic(Vce=20V) Figure 4. Forward characteristic of Diode
220 240
200 Eon,Tvj=125°C Eon, Tvj=125°C
180 Eon,Tvj=150°C 210 Eon: Tvj=150°C
—-—-Eoff,Tvj=125°C Eoff, Tvj=125°C
160 —-—Eoff,Tvj=150°C 180 Eoff, Tvj=150°C
140
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I (A) y
Kl 5. JFRimE 0484 K 6. TFRAFE WA E:
Figure 5. Switching losses of IGBT Figure 6. Switching losses of IGBT
VGE=%15V, Rgon=1.5Q, Rgoff=1.5Q, VCE=600V VGE==£ 15V, 1c=450A , VCE=600V
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SEMI-FUTURE

SF450R12D6

45 40
0 Erec, Tvj=125°C  Erec, Tvj=125°C
Erec,Tvj=150°C 35 Erec, Tvj=150°C
35 30
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Ic (A) .
N Lt — s N Lt — 1ot
K 7. JFRake A K 8. JFRikE R
Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
Rgon=1.5Q, VCE=600V IF=450A, VCE=600V
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Figure 9. Capacitance characteristic ) ¥ 10. J‘/“ﬂ/z{‘:jﬁ““& PR o
Figurel0. NTC-Thermistor-temperaturecharacteristic
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t(S)

K11, BESHBEPT IGBT 1048 8%

t(S)

12. BEZAIAFH$T FRD 1045 25

Figurel2. Transient thermal impedance FRD ,Inverter

Zinc=1(t)

Figurell. Transient thermal impedance IGBT,Inverter

Zinyc=1(t)

Edited by Semi-Future Technologies, Edition 1.6



SEMI-FUTURE SF450R12D6

#4281 / Circuit diagram
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#3E R~ / Package outlines
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