SEMI-FUTURE

SD40RI12A6HS

IGBT Discrete with Anti-Parallel Diode

S %14/ Features And Benefits:

o 1200V HFEMAHZIETZ

1200V trench gate/field termination process

o RJFRIRFE

Low switching losses

e Vcesat IF15E &K%

Vcesat has a positive temperature coefficient

S F/Applications:

o FUHIME

Charging station

o ANTE B HLJR

Uninterruptible power supplies

e

Inverters

REMEREAFEF 2% / Key Performance And Package Parameters

Type

Vce

Ic

VCEsat, T\j=25°C

ijmax

Package

SD40R12A6HS

1200V

40A

1.90V

175°C

TO-247-3L

XK B E IGBT

BABIE[E / Maximum Ratings

Parameter

Conditions

Symbol

Value Unit

MR- SO R LR
Collector-Emitter Voltage

T,j=25°C

Vces

1200 v

RS AR R ELUR LA

Continuous DC collector current

Tczl OOOC, ij max:1750C

Ic

40 A

B A H A (LR

Repetitive peak collector current

tp=1 ms

Icrm

120 A

ISYUI RS TE

Total power dissipation

TC :250C, ij max =175°C
TC ZIOOOC, ij max =175°C

Ptm

900
500
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B &
HiFA% 7;2511‘& HE Vex 90 v
Gate emitter voltage
HEA a1 _Y By .
5’*3{*% B 7;2%11%%&7 tp <10ps, D<0.010 A +25 \
Transient Gate-emitter voltage
FEFFRARES T IR EE
Temperature under switching Tyjop -40...+175 T
conditions
i NENE=S
AR Teg -40...4150 T
Storage temperature
P44 / Thermal Characteristics
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IGBT #H, 45-7¢
IGBT thermal resistance, Ringc) 0.138 K/W
junction - case
ZIRERE, 45-5%
Diode thermal resistance, Ring-c 0.393 K/W
junction - case
4&4F{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
g
[,
dFRE VGE=0V, Ic=0.25mA Verces | 1200
Collector-emitter breakdown voltage
. Vae=15V, Ic=40A T,=25°C 1.90 2.40
- RS A AT L R ’ v
%f*& kEEW‘ AR vl Vae=15V, [c=40A T=150°C | Vg 247
ollector-Emitter saturation Voltage Ver=15V, I=40A Ty=175°C )57
- R B R s
% ﬁﬁj‘*&l R [c=0.4mA, VGe=VcE Tj=25°C VGE(th) 4.9 5.5 6.1
Gate-Emitter threshold Voltage
B V=20V, 1c=40A Gis 28 S
Transconductance
VA 8 A L L Ty=25°C Raint 2.3 Q
Internal gate resistor
s N
WABRE _ Cies 3.12
Input capacitance
s N
THEs f=1 00KHZ, Veg=25V, Vae=0V  Ty=25°C Coes 0.24 nF
Output capacitance
A o
Rk ke . Cus 0.1
Reverse transfer capacitance
I IA LT Ic =40A, Ve =15V,
Tj=25°C 5 255 C
Gate charge Ve =960V ! Qa "
R - S A AL R T,=25°C 10
R %ﬁ&% & Vee=1200V, Vee=0V ! Ices HA
Collector-emitter cut-off current Ty=175°C 3000
R SRR
B - KU R V=0V, V=20V T,=25°C Toes 100 | nA

Gate-emitter leakage current
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[c=40A, Vce=600V
\% AR " i o,
e
urn-on delay time (FE£138) / (inductive load) W
. 1c=40A, Vce=600V 3
iﬂﬁ_ﬁ“ﬂ Vee=£15V, Rg=10Q ?ji SSC t, Zg
ise time (B £ / (inductive load) v
ns
[c=40A, Vce=600V
% Wy ZE R A | §=25°
fLﬁ Lfiﬂj;'m _ Vee=£15V, Re=10Q ;J_Ti SSC taofr ;gi
urn-off delay time (41 %) / (inductive load) v
[c=40A, Vce=600V
A it I .—" &0
:ff HFl Vor=t15V, Re=10Q2 ?’_ﬁ sfc t 12 g
all time (FE£138) / (inductive load) W
[c=40A, Vce=600V
\% =1 PNE=R 3y, = o .
fum%%ﬁbi ftﬁwlﬂ) 1 Vor—t15V, Ro=10Q i ,_?;SC - Z 3 é .
UIM-Ofl CHCIEy f0SS pet puise (FUB A1 ER) / (inductive load) Ll '
[c=40A, Vce=600V
RERFERER Rk Vee=£15V, Rg=10Q Ty=25°C B 1.61
Turn-off energy loss per pulse di/dt =450 A/us T,=175°C o 2.66
(Tyj=175°C)
mJ
[c=40A, Vce=600V
TFRIAFERER (R Vae=t15V, Rg=10Q T\=25°C E 5.12
Total switching energy dv/dt=5500 V/us T=175°C N 9.44
(Tyi= 175 °C)
— 1Rk E/Diode
BAHBiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I3 ;
- EE i Ty=25°C VRrM 1200 \%
Repetitive peak reverse Voltage
SR W B R
R IE (1| EL B Te=100°C, Tj ma=175°C Ie 40 A
Continuous DC forward current
23 N
TE IR L5 M L t,=1ms Trru 120 A
Repetitive peak forward current
ol t5=10ms, sin180° , Ti=125°C Pt 310 A
I 2t-value
R#EMH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=40A, Vee=0V Tj=25°C 1.82 2.40
1E [ ’
. FEJ%(J;V | Ii=40A, Vge=0V T.,=150°C Vr 1.60 \Y%
orward Voltage Ii=40A, V=0V T=175°C 1.54
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[r=40A,

I 55 A L IR . T.=25°C 12
bk e t -dip/dt=350A/us(Ty=175°C) e Tru 29 A
€aK reverse recovery curren VR= 60 OV, V(‘.E=-1 5V vj
I[F=40A
W ST FL At ’ T,=25°C 3.29
5 Itk % o deh -dir/dt=350A/us(T,j=175°C) . J~—175°c Qu 105 e
€verse necovered charge VR= 60 OV, VGE=- 15V vi— .
i I7=40A
S E YRS (] o T,=25°C 558
R TR % T -dip/dt=350A/us(T=175°C) . J~—175°c tir 270 ns
€Verse hecovery 1ime VR=600V, V(‘.E=-15V vj
i I7=40A
WEFE CRERKHD ’ T,=25°C 1.40
REREBIE R -dip/dt=350A/ps(To=175°C) i Eree mJ
Reverse recovered energy T=175°C 4.21

Vr=600V, Vgg=-15V

Changes of this product data sheet are reserved.
Edited by Semi-Future Technologies, Edition 1.1


http://www.baidu.com/link?url=uPviYChs7PI8KYYLdaqNh0JahLioIka9GeLZKyS6Y-vOSabjTiM1mlqSHKOhdECcEFJpfAfO1cqqzHU1nYfLQr9zEemg_YCz02LVDhEIJCQDqj4jEYTdLFauw8IuLFHf

SEMI-FUTURE SD40RI2A6HS
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Figure 1. Typical output characteristics (Vge=15V) Figure 2. Typical output characteristics (Tv=150C)
80 80
—25°C
— 150°C
< <
L0 40 = 40
20 20
0 0
0 2 4 6 8 10 12 0.0 0.6 1.2 1.8 24 3.0
Ve (V) Vi (V)
3. HRIRARE(Vee=20V) 4. EF R EREE R
Figure 3. Typical transfer characteristic(Vce=20V) Figure 4. Forward characteristic of Diode
10' 10'
—7,,:1GBT —7,,:FRD
10° 10°
z 10" g 10"
2 2
'L—': -2 E -2
F 10 F 10
i 1 2 3 4 i 12 3 4
3 AKW]: 0.016 0.016 0.026 0.081 3 A[KW]: 0.067 0076 0.134 0.109
10 tifsl:  0.099 0028 0013 0.002 10 Tilsl:  7.7E-4 00246 4.4E-3 0.186
107 10"
1E-4 0.001 0.01 0.1 1 1E-4 0.001 0.01 0.1 1
t(S) t(S)
K 5. WA HABEPT IGBT Kl 6. b5 IARLYT FRD
Figure 5. Transient thermal impedance IGBT, Figure 6. Transient thermal impedance FRD,
Znic=1(t) Zinic=A(t)
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20
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—-—--Eoff, Tv=175°C
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Figure 7. Switching losses of IGBT
VGE=%£15V, RGon=10Q, Rgoff=10Q,VCE=600V
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Figure 9. Switching losses of Diode
Rgon=10Q,VCE=600V
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Figure 11. Capacitance characteristic
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R (Q)

Kl 8. JTRHikE
Figure 8. Switching losses of IGBT
VGE=1= 15V, IC=40A,VCE=600V

Erec,Tv=25°C
Erec,Tv=175°C
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Figure 10. Switching losses of Diode
IF=40A,VCE=600V
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28 / Circuit diagram

#2E R~ / Package outlines
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