SEMI-FUTURE

SD50RI2A6HS

IGBT Discrete with Anti-Parallel Diode

A %14/ Features and Benefits:

1200V VA& 72 1L T2

1200V Trench with Field Stop Technology
RIF AR

Low switching losses

Veesat 1E36 5 530

Vcesat with positive Temperature Coefficient

SR N F/ Applications:

fif B 1AL 4%

Energy storage inverter

A 8] Wt FL Y

Uninterruptible power supplies
TR AL 4%

Solar inverters

Vees =1200V,  Icnom =50A / Icrm =150A

REMEREAFEF 2% / Key Performance And Package Parameters

Type Vce Ic VCEsat, T\j=25°C Tvjmax Package
SD50R12A6HS 1200V 50A 2.15V 175°C TO-247-3L
XUAR AR E IGBT
BABIE[E / Maximum Ratings
Parameter Conditions Symbol Value Unit
SR &
R ﬁﬁﬁ}}%}— T.=25°C Vs 1200 v
Collector-Emitter Voltage
ERMBBER AR Tc=80°C, Tyj mux=175°C ¢ nom 50 A
Continuous DC collector current

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



SEMI-FUTURE

SD50RI2A6HS

LR R (E R
o tp=1 ms Icrm 150 A
Repetitive peak collector current
e B S +
Bk 7;2.511‘&5&)5 t, <0.5us, D<0.001 Vae +20 \%
Gate emitter voltage +30
e B ] Vee < §00 Y, Ve =15V, .Allowed number of
Short-circuit withstand £ short circuits < 1000, Time between short tsc 10 us
ori-errewitwithstand ime circuits > 1.0's, Tyj = 150 °C
EINEAFE Te =25°C, Tyjmax =175°C . 900 W
Total power dissipation Tc =100°C, Tyjmax =175°C ! 500
FEFFRARES T IR EE
Temperature under switching Tyiop -40...+175 T
conditions
AR T 40...+150 C
Storage temperature e o
#URFE / Thermal Characteristics
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IGBT #H, 45-7¢
IGBT thermal resistance, Ring-c) 0.138 K/W
junction - case
THRERE, 45T
Diode thermal resistance, Ring-c) 0.393 K/W
junction - case
4&4F{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
ZFHLE
disRk VGE=0V, 1c=0.25mA Varces | 1200
Collector-emitter breakdown voltage
N Vge=15V, Ic=50A T,=25°C 2.15 2.40
HLAR - R S AR A A L ’ A
é%ll *&t ﬁ}fﬁﬁL curation Volt Vae=15V, Ic=50A T,=150°C VcEsat 2.80
ollector-Emitter saturation Voltage Ver=15V, Ic=50A Ty=175°C 201
- R B R [t
i KETT&I AR [c=0.4mA, Vge=Vce Ty=25°C VGE(h) 4.9 5.5 6.1
Gate-Emitter threshold Voltage
1 B
s Vee=20V, 1e=50A Gt 30 S
Transconductance
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P A FeL BEL | Ty=25°C Rews )3 o
Internal gate resistor
s a3
%A%ﬁ_ Cies 3.12
Input capacitance
AR
i Rg f=1 00KHZ, Vee=25V, Va=0V  T,=25°C Coes 0.24 nF
Output capacitance
A %
S A g _ Chres 0.12
Reverse transfer capacnance
I IR A Ic =50A, Vgg =15V,
T=25°C 300 C
Gate charge Ve =960V ! Qa H
R - B A A L FLY) T,=25°C 1
AR W& Ll Vee=1200V, V=0V ! Tces pA
Collector-emitter cut-off current Ty=175°C 3000
g Ve ?t
WW&$WE%“ V=0V, V=20V T,=25°C Toes 100 | nA
Gate-emitter leakage current
[c=50A, V=600V
S E IR I} =25°
fu‘li :m . Vor=t15V, Re=10Q ?_T;SC toon 2(7)
urn-on delay time (R ) / (inductive load) -
N I1c=50A, V=600V .
iﬂﬂ_‘ﬂm Vae=£15V, Ra=10Q ?j i SSC te 16394
ise time (HUE A ER) / (inductive load) W
ns
[c=50A, V=600V
W A IR B I vji— °
f[_ﬁiflfiﬁjl- 1] ) Vee=£15V, R=10Q i J‘?iSSC td off ;;g
urn-off delay time (R ) / (inductive load) -
. 1c=50A, Vce=600V .
i N e I (R
all time (R ) / (inductive load) i
[c=50A, V=600V
FrmfFEReE (Rl Vee=%15V, R=10Q T,j=25°C B 6.50 .
Turn-on energy loss per pulse di/dt =340 A/us T,=175°C " 10.0
(Tyj= 175 °C)
[c=50A, V=600V
KirtiFere R (REfkm Vee=t15V, Rg=10Q T,j=25°C B 2.20 .
Turn-off energy loss per pulse dv/dt=5700 V/ps T,=175°C o 3.70

(Tyj= 175 °C)
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— k% /Diode

BABIE[E / Maximum Ratings

Parameter Conditions Symbol Value Unit
HE i
R . E HE R T,=25°C VRrM 1200 \%
Repetitive peak reverse Voltage
PELIE W) B R
RIE R Te=100°C, Ty mx=175°C Iy 30 A
Continuous DC forward current
_I"_F 23 N
IS S X E P fp=1ms Trro 100 A
Repetitive peak forward current
L2t tp=10ms, sin180° , T=125°C It 310 A
I 2t-value
R#EMH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
R Ir=40A, Voe=0V T.=25°C 1.82 2.40
v d‘v ) [7=40A, V=0V T\=150°C Vi 1.60 \%
orware Yollage 17=40A, V=0V Ty=175°C 1.54
Ir=50A.
PRI V(B FELY ’ T\=25°C 103
fr?(rkg HE t -dir/dt=350A/ps(T,=175°C) Tf_1750C T 200 A
eak reverse recovery curren V=600V, Vor—15V i .
[F=50A
PRI LA ' T\=25°C 3.69
5m}‘% o deh -dir/dt=350A/us(T,j=175°C) Tf_1750C Qu 118 e
everse Recovered charge Vr=600V, Vge=-15V K .
. Ir=50A
SRR R I A] o T\=25°C 678
R ! D(/E; T -dip/dt=290A/ps(T\=175°C) TJ~—175°C ter 1120 ns
everse Recovery Time V600V, Vare-15V \i
. Ir=50A
AR HHE Gk o T\=25°C 1.53
. KRB f ¥ -dir/dt=290A/us(Ty=175°C) s Erec i mJ
everse recovered energy V=600V, Var—-15V \i .
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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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10,3 rilK/W]: 0.016 0.016 0.026 0.081
Ti[s]: 0.099 0.028 0.013 0.002
10*
1E-4 0.001 0.01 0.1

t(S)

K 5. BESIARLPT IGBT
Figure 5. Transient thermal impedance IGBT,
Zinc=1(t)
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Figure 2. Typical output characteristics (Tv=150C)
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Figure 4. Forward characteristic of Diode
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Ti[s]: 7.7E-4 0.0246 4.4E-3 0.186
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Kl 6. b5 IARLYT FRD
Figure 6. Transient thermal impedance FRD,
Zinyc=1(t)
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Figure 7. Switching losses of IGBT
Ve =£15, Rg =10Q, Vg =600V
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Figure 9. Switching losses of Diode
Rg =10Q, Vce =600V
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Figure 11. Capacitance characteristic
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Figure 8. Switching losses of IGBT
Ve =£15V, Ic =50A, Vce =600V
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Figure 10. Switching losses of Diode
Ir =50A, Vce =600V
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28 / Circuit diagram

#2E R~ / Package outlines
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