SEMI-FUTURE

SD75R07A46

IGBT Discrete with Anti-Parallel Diode

S %514/ Features And Benefits:

* 650V IFEMIRZIETZ
650V trench gate/field termination process
o RIFRAFE
Low switching losses
e Vcesat IE{HE# REL
Vcesat has a positive temperature coefficient

.74 5 i /Applications:

*  FEHLE

Charging station
o AR

Uninterruptible power supplies
o WA

Inverters

KEMEREAFEF 2% / Key Performance And Package Parameters

Type Vce Ic VCEsat, T\j=25°C Tvjmax Package
SD75R07A6 650V 75A 1.63V 175°C TO-247-3L
XU A ENGBT
BABIEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
B i
R kgﬁ}i ads T.=25°C Vs 650 \%
Collector-Emitter Voltage
ESE A AR B R Tc=25°C, Tyjmax=175°C . 80 A
Continuous DC collector current Tc=100°C, Tyjmax=175°C ¢ 75
B HUR K L IR
Pulsed collector current, tp limited Tcpuss 225 A
by ij max
EINEHAHE Tc =25°C, Tjmax =175°C P 441 W
Total power dissipation Te =100°C, Tyj max =175°C ! 220

Changes of this product data sheet are reserved.
Edited by Semi-Future Technologies, Edition 1.8



SEMI-FUTURE

SD75R07A46

AR - 4 S 4 P v +20 v
Gate emitter Voltage t, <10us, D<0.010 GE +30
FEFFRARES T IR EE
Temperature under switching Tjop -40...+175 T
conditions
> N=NEsg
ff i Tug -40...+150 C
Storage temperature
#HEM / Thermal Characteristics
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
APH, 4h-FREE
Thermal resistance, Ring-a) 65 K/W
junction-ambient
IGBT #H, 4i-7¢
IGBT thermal resistance, Ring-cy 0.34 K/W
junction - case
THRERE, 45T
Diode thermal resistance, Ring-c) 0.49 K/W
junction - case
$R#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
FHE
disRk VGE=0V, IC=0.25mA Verces | 650
Collector-emitter breakdown voltage
N Vae=15V, Ic=75A T,=25°C 1.63 2.10
- B RN H R ’ \"
%f*& ﬁf*& R vl Voe=15V, Ie=75A T=125°C | Vcem 2.03
ollector-Emitter saturation Voltage Var=15V, I=75A Ty=150°C )13
- RS [
% Ziﬂf*&l A 1c=0.75mA,VGe=VcE Ty=25°C VGE(th) 4.2 5.1 6.0
Gate-Emitter threshold Voltage
BY
V=20V, Ic=75A Gis 91 S
Transconductance
A P
WARE Cies 7.44
Input capacitance
s N
Mg f=1 MHz,Vcr=25V,Ves=0V Ty=25°C Coss 0.24 nF
Output capacitance
T N
S IE AR B2 . Chres 0.13
Reverse transfer capacitance
A L Ic =75A,Vae =15V,
Ty=25°C 0.74 C
Gate charge Ve =520V ! Qa H
- R AN T.=25°C 50
e HR- B 1‘&%}2 L Ver=6350V Vos=0V i - WA
Collector-emitter cut-off current T.,=175°C 2400
IR
B R Ziﬂj*& i Vce=0V,Vee=20V Tj=25°C Iges 100 nA
Gate-emitter leakage current
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[c=75A,Vce=400V Ty=25°C 34
‘% EiR I I )
fu“i f'jt_ Vae=+15V, Re=8Q Ty=125°C taon 37
urn-on defay fime (518 / (inductive load)  Ty=150°C 40
‘ 1=75A, V=400V T,=25°C 153
ERELE
_t.ﬂ‘ _ﬂj Vee=£15V, RG=8Q Ty=125°C tr 157
Rise time . L .
(M & £ %) / (inductive load) T\=150°C 163
ns
1c=75A,Vce=400V Ty=25°C 183
> [ié iE7 S ‘E )
ié ﬁi‘fi jl—l—lt Vee=%15V, Rc=8Q T=125°C td off 198
urn-ott delay time (H B 41%%) / (inductive load) Ty=150°C 208
‘ 1=75A, V=400V T,=25°C 67
DL
:flé _ﬂj Vee=t15V, RG=8Q Ty=125°C te 68
all time (HUE ) / (inductive load)  Ty=150°C 73
. 1c=75A,Vce=400V Ty=25°C 4.28
\% Ei INE=N ( N ) ]
fl_fb"%%ﬁhi | kb | Voe=+15V, Rg=8Q T,j=125°C Eon 4.35 mJ
urn-on energy 10ss per pulse (H B 41%%) / (inductive load) Ty=150°C 457
R [c=75A,Vce=400V T=25°C 1.08
> *, ::: PN=N ( D ]
fLﬁ o fﬁbi fﬁmj) | Ver=£15V, Rg=8Q2 Ty=125°C Eofr 112
urn-oit energy 1oss per pulse (HLE 471 #%) / (inductive load) Ty=150°C 1.20 |
m
R 1c=75A,Vce=400V Ty=25°C 5.36
N Ei INE=N ( N ) ]
'Iafl:?élib—' %%t Hﬁi !:Hﬂ({q] VGE:iISV, RGZSQ ijzlzsoc Ets 5.47
otal swiiching encrgy (H 4178 / (inductive load) Ty=150°C 5.77
_ 1R & /Diode
BAHiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I 3
&ﬁi_g B T,=25°C Virm 650 \%
Repetitive peak reverse Voltage
HELLIE M HI R Tc=25°C, Tyjmax=175°C I 80 A
Continuous DC forward current Tc=100°C, Tyjmax=175°C f 75
AR Bk LR
Diode pulsed current, tp limited by Trputs 180 A
ij max
$#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=75A,Vee=0V Ty=25°C 1.48 2.0
1E [t ’
F FEJEE(J;V i [F=75A,Vge=0V Tv=125°C Vr 1.61 \%
orward Voltage =75A, V=0V Ty=150°C 1.62
. [F=75A T,=25°C 17
P ST WA HLY ’
fr?( (S t ~dir/dt=460A/ps(T\j=150°C) T,=125°C Trmt 23 A
eak reverse recovery curren V00V, Var—-15V Ty=150°C 25
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Ii=75A, T,=25°C 2.43
IR e 2 = j
Reverse R e -dip/dt=460A/ps(T,=150°C)  T\=125°C Qe 3.37 uC
€verse necovered charge VR=400V,VGE=—15V ij=1500C 372
, I:=75A, T,=25°C 200
Pk 1) T
5mj‘%ﬂj N -dip/dt=460A/ps(T,=150°C)  T=125°C o 211 ns
everse Recovety Hime Ve=400V,Ve=-15V T,=150°C 227
‘ I:=75A, T,=25°C 0.68
WEE CRERK)
frﬁmg%ﬁ it f%{* -dir/dt=460A/us(Ty=150°C)  Ty=125°C Ercc 0.91 mJ
€Verse recovered energy VR=4OOV,VGE:-15V ij=150°C 0.99
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vce=20V)
10°
——Z,4,:1GBT
10"
z 10?
2
s 3
F 107
i 1 2 3 4
10'J rilk/w 0.0937 0.1279 0.0114 0. 104
t(s) 0.0022 4.0077 0.0237 0.005
10
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t(S)
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Figure 2. Typical output characteristics (Tv=150°C)
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Figure 4. Forward characteristic of Diode

10°
—Z4;c:FRD
10
é 107
O
= -3
N 10
i 1 2 3 4]
10_4 rilk/w 0.1942 0.2375 0.0487 0. 00941
t(s) 0.0063 0.0011 0.0204 0. 00631
107
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K 5. S IARLT IGBT
Figure 5. Transient thermal impedance IGBT,
Zmic=f{(t)

Eon, Tvj=125°C
Eon, Tvj=150°C
Eoff, Tvj=125°C
Eoff, Tvj=150°C

Kl 6. WEAIRFLHT FRD
Figure 6. Transient thermal impedance FRD,

Zmyc=f(t)

Eon, Tvj=125°C
Eon, Tvj=150°C
Eoff, Tvj=125°C
Eoff, Tvj=150°C
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Figure 7. Switching losses of IGBT Figure 8. Switching losses of IGBT
VGE=+ 15V, RGon=8Q, Rgoff=8Q,VCE=400V VGE== 15V, IC=75A,VCE=400V
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Figure 9. Switching losses of Diode Figure 10. Switching losses of Diode
Rgon=8Q,VCE=400V IF=75A,VCE=400V
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K11, AR

Figure 11. Capacitance characteristic
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#4281 / Circuit diagram

#3 R~ / Package outlines
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