SEMI-FUTURE

SD50R07A6

IGBT Discrete with Anti-Parallel Diode

S %514/ Features And Benefits:

650V YAttt TE

650V trench gate/field termination process
RIF AR

Low switching losses

Veesat 1E36 5 530

Vcesat has a positive temperature coefficient

.74 5 i /Applications:

REMEEFAFEF 2 / Key Performance And Package Parameters

FEHLME

Charging station

OBC

On board charger

A 8] Wt F Y

Uninterruptible power supplies

Inverters

Type Vce Ic VCEsat, T,=25°C Tvyjmax Package
SDS50R07A6 650V 50A 1.58V 175°C TO-247-3L
TR E A E/IGBT
BAHiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
H AR - S AR H
R kﬁﬂ?} T,=25°C Vees 650 A%
Collector-EmitterVoltage
S AR BRI Tc=25°C, T\j max=175°C N 30 A
Continuous DC collector current Tc=100°C, Tyj max=175°C ¢ 50
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R IR ki IR
Pulsed collector current, tp limited Icpus 200 A
by ij max
4%\%%1‘%% Tc :250C, ij max =175°C P 295 W
Total power dissipation Tc =100°C, Tyjmax =175°C “ 150
AR - 33 % P I v 120 v
E
Gate emitterVoltage tp, <10us, D<0.010 N +30
FEFFRARES T IR EE
Temperature under switching Tyjop -40...+175 T
conditions
i DENEES
e i T -40...+150 C
Storage temperature
#45ME / Thermal Characteristics
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
?:i\-l»‘ Bﬂ ’ %'ﬂ:ﬁ
Thermal resistance, Ring-a) 40 K/W
junction-ambient
IGBT #4FH, 45-7¢
IGBT thermal resistance, Ring-c) 0.51 K/W
junction - case
THRE IR, 45T
Diode thermal resistance, Ring-c) 0.43 K/'wW
junction - case
$#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
FHE
RS ) VGE=0V, IC=0.25mA V(BR)CES 650
Collector-emitter breakdown voltage
. Vge=15V, Ic=50A T,=25°C 1.58 2.10
- B R A s ’ \%
;%i”& ﬁjﬂ& R s il Voe=15V, Ie=50A T=125°C | Ve 1.87
ollector-Emutter saturationVoltage Vee=15V, Ic=50A Ty=150°C 1.95
- A R A L
% Ziﬂf*&l o 1c=0.5mA,VGe=VcE Ty=25°C VGE(th) 4.2 5.0 5.8
Gate-Emitter thresholdVoltage
%5 Transconductance V=20V, 1c=50A G 77 S
- P
WARE Cis 5.46
Input capacitance
i H ELA
mhaE f=100kHz,Vee=25V,Var=0V  T,=25°C Cous 0.20 nF
Output capacitance
S IA) A% A FL A
) Cres 0.10
Reverse transfer capacitance
) Ic =50A,Vge =15V,
I IR A c GE Ty=25°C Q 0.53 e

Gate charge

Ve =520V
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B HR- B AR L LR T\=25°C 50
V=650V ,Vge=0V I uA
Collector-emitter cut-off current CE o Ty=175°C o 2000
R SRR
iR ﬁsﬂ:&ﬁﬁﬁ o Vee=0V,Ve=20V T,j=25°C Toes 100 | nA
Gate-emitter leakage current
[c=50A,Vce=400V T=25°C 33
\% i \H‘ ‘E )
fu‘ li lﬂjt, Vor=t15V, Re=8Q2 Ty=125°C téon 21
urn-on detay fime (FU 1) / (inductive load)  Ty=150°C 19
‘ 1c=50A,Vce=400V Ty=25°C 75
EFH A . - J
Rt Vee=£15V, Rg=8Q T,j=125°C tr 67
18¢ tme (HUEE A7) / (inductive load)  Ty=150°C 65
ns
[c=50A,Vce=400V T=25°C 21
el AE A [ i
f[_ﬁifi Tlljt_ Vee=%15V, R=8Q T=125°C td off 32
urn-ott delay time (FU 1) / (inductive load)  Ty=150°C 38
‘ 1c=50A,Vce=400V Ty=25°C 41
B ) _ _ '
_ Vee=%15V, Rc=8Q T=125°C tr 62
Fall time ~ L .
(FE A7 2K) / (inductive load) T\=150°C 62
R [c=50A,Vce=400V T=25°C 2.37
\% ::: PNU=R ( N )
fj‘?’” HERER I*H’mj) | Vae=£15V, Rg=8Q T,=125°C Eon 2.88
Hr-on eNergy foss per puise (FU 1) / (inductive load)  Ty=150°C 3.10
. 1c=50A,Vce=400V Ty=25°C 0.60
TR AL R ( N i}
f i fﬁbi ltﬂ’mj | Vae=t15V, R=8Q T,=125°C Eoir 0.73 mJ
urn-ott energy 10ss per pulise (HUE A7) / (inductive load)  Ty=150°C 0.76
R [c=50A,Vce=400V T=25°C 2.97
S ::: PNU=R ( N ) )
ffﬁ*’” *ﬁﬁf Bk Vor=t15V, Ro=8Q2 T=125°C | Ea 361
otal switching energy (U1 EK) / (inductive load)  T,=150°C 3.86
— 1k /Diode
BABIEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
I s
}iﬁig i Tyj=25°C VRrM 650 \%
Repetitive peak reverseVoltage
S IE F) B AR Tc=25°C, Tyjmn=175°C | 100 A
Continuous DC forward current Tc=100°C, Tyjmax=175°C f 50
AR Tk LU
Diode pulsed current, tp limited by Trpuis 150 A
ij max
4&4F{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[F=50A,Ve=0V Ty=25°C 1.63 2.1
;—Erﬂ EE(J;%/ I [F=50A,Vge=0V T,=125°C Vr 1.42 \'%
orwardVoltage =50A, V=0V Ty=150°C 1.37
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. [=50A T,=25°C 21
J Ak R A HL IR 7
, ZD‘E HERT t ~dip/dt=400A/us(Ty=150°C) T\j=125°C Trmt 29 A
€aK reverse recovery curren VR=400V,VGE:-15V ij=150°C 32
N I=50A, T\=25°C 1.48
2 i 0 P ' '
® N i -dir/dt=400A/us(T,=150°C) T,j=125°C Qx 3.26 e
€VEerse Recovered charge VR=400V,VGE:' 15V ijz 150°C 3.95
k I=50A, Ty=25°C 133
Sz n) Pk I (] .
R u M% Ti -dir/dt=400A/us(T=150°C)  Ty=125°C fr 199 ns
everse Recovery Time Vr=400V,Vgr=-15V ij= 150°C 218
. [=50A T\=25°C 0.34
WKEFE (B ’
fﬁ LB f’ ke -dir/dt=400A/us(T,=150°C) Ty=125°C Eree 0.66 mJ
€verse recovered energy Vr=400V,Vge=-15V ij: 150°C 0.78
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Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical transfer characteristic(Vce=20V)
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K 5. AP IGBT
Figure 5. Transient thermal impedance IGBT,
Zinc=1(t)
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Figure 2. Typical output characteristics (T=150°C)
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Figure 4. Forward characteristic of Diode
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K 6. WYL FRD
Figure 6. Transient thermal impedance FRD,
Zinc=1(t)
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Figure 7. Switching losses of IGBT
VGE=+ 15V, RGon=8Q, Rgoff=8Q,VCE=400V
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Figure 9. Switching losses of Diode
Rgon=8Q,VCE=400V
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Figure 11. Capacitance characteristic
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Figure 8. Switching losses of IGBT
VGE== 15V, IC=50A,VCE=400V
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Figure 10. Switching losses of Diode
IF=50A,VCE=400V
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#4281 / Circuit diagram

#3E R~ / Package outlines
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