SEMI-FUTURE

SD75RI12I6U

IGBT Discrete with Anti-Parallel Diode

R AR
« 1200V VfEM/ & IE T
1200V trench gate/field termination process
. RIFAAEE
Low switching losses
e Vcesat IF{HE# REL

Vcesat has a positive temperature coefficient

L i) VAR

o BRI
Solar Inverter
o ML
Welding Machine
o ANTE BT HLYR

Uninterruptible power supplies

REMEEFFEF 28 / Key Performance and Package Parameters

Type Vce Ic VCEsat, T,=25°C Tvyjmax Package
SD75R1216U 1200V 75A 2.11V 175°C TO-247PLUS-3L
BAHiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
H AR - S AR H
L HR 7;2%#& Ty=25°C Ver 1200 \Y%
Collector-Emitter voltage
WA 0 v
Gate to Emitter Voltage V.
oy GE
M A AR - R 5 L T
v W& (e . t, <0.5us, D<0.001 +30 \
Transient Gate to Emitter Voltage
B R LI Te=25°C . 150 A
collector current Te=100°C ¢ 75
kB H AR IR Pulse width limited by max junction
Ipulse 300 A
Pulsed Collector Current temperature
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TR I R Te=25°C | 150
Diode Forward Current Te=100°C ’ 75
BIRIRE Tc=25C P 555 W
Power dissipation Tc=100C ! 280
i T 55to+175 °C
Operating Junction Temperature !
i AR P T 55to +150 °C
Storage Temperature Range o
S5-I
Thermal resistance junction - RinG-a) 40 K/W
ambient

IGBT %#1£/IGBT Characteristic

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
A 4 /Static Characteristic
B L R
SRR VGE = 0V, Ic = 0.25mA Verces | 1200 v
Collector-emitter breakdown voltage
G FU AR SRR A HE I Vae=15V, [=75A T\=25°C v 2.11 | 2.60 v
Esa
Collector-Emitter saturation voltage | Vee=15V, Ic=75A Tv=175°C s 3.03
- R B R [t
ki ﬁﬁﬂ‘&l VIR [c=2.6mA, Vge= Ve Ty=25°C VGE(th) 5.0 5.6 6.5 A%
Gate-Emitter threshold voltage
B9 V=20V, Ic=75A Gis 98.8 S
Transconductance
[ I4% Hfir Ic=75A, Ve =15V,
Ty=25°C 3 0.77 C
Gate charge Ve =960 V ! Qa H
= %*&'kgﬁﬁﬁm B Ver=1200V , Vge=0 V Ty=25°C Ices 450 | pA
Collector-emitter cut-off current
B R S R I Ver=0'V, Vae=20'V Ty=25°C Taes 100 | nA
Gate-emitter leakage current
Bh&4¢PE/Dynamic Characteristic
WA Cies 7.72
Input capacitance '
s N
G f=1 MHz, Vee=25 V, Vae=0V  T,=25°C Coes 0.28 nF
Output capacitance
S IA A B LA Cres 013
Reverse transfer capacitance '
FFoqE it/ Switching Characteristic
1 SE R I [

fu‘li lﬂj . 1e=75A, V=600 V taon 51
L“;’ﬁ?je ay time Vae=t15 V, Re=10Q T,=25°C ns

o a (H B 41%8) / (inductive load) te 193
Rise time
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KT AEIR I 8]

Turn-off delay time

T B[]

Fall time

TFERFERE R Rk
Turn-on energy loss per pulse

KITHAERE R (RERKAD

Turn-off energy loss per pulse

HIRFEREE

Total switching energy

tdoff

180

tr

98

Eon

9.5

Eoff

2.7

Etot

12.2

mJ

T B SR [A]

Turn-on delay time

Bban nalil]

Rise time

KT AEIR I 8]

Turn-off delay time

T B (]

Fall time

TrmfFeRe R (R
Turn-on energy loss per pulse

KIHAERE R (RERKAD

Turn-off energy loss per pulse

HARFEREE

Total switching energy

Ic=75A, Vcg=600 V
Vee=%15V, Rg=10Q T.=175°C
(FLEA13%) / (inductive load)

tdon

40

te

171

tdoff

202

te

119

Eon

14.6

Eoff

3.5

Etot

18.1

mJ

IGBT #H, #5-5%
IGBT thermal resistance,
junction - case

Rung-c

0.27

K/wW

— iR e /Diode Characteristic

Parameter

Conditions

Symbol

Value

Unit

Min.

Typ.

Max.

A5 /Static Characteristic

NS

Forward voltage

I=75A T,=25°C
Ir=75A Ty=175°C

Vr

1.93
1.67

2.40

FFR=4%44:/ Switching Characteristic

S PR W AR LI

Peak reverse recovery current

S [ PR LA

Reverse Recovered charge

SR [8]

Reverse Recovery Time

Ir=75A, -dir/dt=320A/us

T,=25°C
V=600V, Vge=-15V

Irm

18

er

4.21

uC

444

ns
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RIAPREHAE (R

Reverse recovered energy

Erec

1.7

mJ

S [ PR W R LI

Peak reverse recovery current

S [ PR LA

Reverse Recovered charge

SR 8]

Reverse Recovery Time

RIFRE AL Rk

Reverse recovered energy

Ir=75A, -dip/dt=320A/ps
Vr=600V, Vge=-15V

T\j=175°C

Irm

43

er

15.36

nC

767

ns

Erec

6.2

mJ

TG, 45T
Diode thermal resistance,
junction - case

Rug-c)

0.28

K/'w
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical output characteristics (T=25C)
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Figure 5. Forward characteristic of Diode
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Figure 2. Typical output characteristics (T=175°C)
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Figure 4. Typical transfer characteristic(Vce=20V)
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Figure 6. Switching losses of IGBT
VGE= 15V, RGon=10Q, Rgoff=100, VCE=600V



SEMI-FUTURE

SD75RI12I6U

20

Eon,Tvj=25°C
Eon,Tvj=175°C
w6l - Eoff,Tvj=25°C

————— EoffTvi=175°C____ ———— |
T ol

8
4 S P PP ==L ey
4 8 12 16 20
R (@)
B 7. JFRARHE
Figure 7. Switching losses of IGBT
VGE==*15V, IC=75A, VCE=600V
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Figure 9. Switching losses of Diode
IF=75A, VCE=600V
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single puls
Duty Factor, D=t1/t2
, Peak Ti=Pdm x Zy,, + T,
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Rectangular Pulse Duration (sec)

B 11, WS HABEPT IGBT
Figure 11. Transient thermal impedance IGBT,
Zmic=f(t)

Changes of this product data sheet are reserved.
Edited by Semi-Future Technologies, Edition 1.2

E (m))

C®

10
Erec,Tvj=25°C
Erec,Tvj=175°C
8
6
4
: /”/‘
0 30 60 90 120 150
I (A)
AY _— Paran
K 8. JFoRfbe e
Figure 8. Switching losses of Diode
Rgon=10Q, VCE=600V
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Figure 10. Capacitance characteristic
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Figure 12. Transient thermal impedance FRD,

Zinc=1(t)
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#:48E / Circuit diagram

#3 R~ / Package outlines
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