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SD40R12A46

IGBT Discrete with Anti-Parallel Diode
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Vces =1200V, Icnom =40A / Icrm=80A

B AZEME / Maximum Ratings

Parameter Conditions Symbol Value Unit
£ AR R R E
R 7;2%]%& K Tvj=25°C VcEs 1200 v
Collector-Emitter voltage
B B B AR
R EREREHR Tc=100°C, Tyj max=175°C 1C nom 40 A
Continuous DC collector current
£E %3 w5
SRR R A =1 ms Tcrm 80 A
Repetitive peak collector current
J=B/E qﬁ
AR o Te = 25°C, Tvjmax = 175°C Pt 270 w
Total power dissipation
S in
M 75\%‘&%7 Ver 0 v
Gate emitter voltage
RHEMH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vce=15V, I[c=40A Tv=25°C 1.60 2.20
B I - i B A T T L ’
EEKH Mi k]fﬂﬁ wurati 1t Vce=15V, I[c=40A Tv=125°C VCEsat 1.90
ollector-Emitter saturation voltage Var=15V, Ic=40A Ty=150°C 2.00 \Y4
- S S5 % R P
it Eﬁﬂ: b Ic=0.5mA, VGe= VcE Tv=25°C VGE(th) 4.8 5.5 6.2
Gate-Emitter threshold voltage
iz s Vce=20V, 1c=40A
o Grs 27 S
Transconductance
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A s
ALE Cies 2.56
Input capacitance
A 7
it o gy . =1 MHz, Vce=25V, Vge=0 V Tv=25°C Coes 0.16 nF
Output capacitance
I T e i P 2
) Cres 0.12
Reverse transfer capacitance
e T
i Zi%ﬂ‘&@i il Vce=1200V , Vge= 0V Tv=25°C Ices 1 mA
Collector-emitter cut-off current
W&'jﬁﬁﬁ{ﬁ B Vee=0V, Vae=20 V T\=25°C IGEes 200 | nA
Gate-emitter leakage current
Ic=40A, Vce=600 V Tv=25°C 84
i iEiR iR ‘E
T@Lﬂz ?Ht. Ver=t15 V, R=12Q Ty=125°C tdon 80
trn-on detay tme (&) / (inductive load)  Ty=150°C 76
N 1c=40A, Vce=600 V Tv=25°C 50
Lt _ _ J
Rise t Vae=t15V, Rc=12Q Ty=125°C tr 60
1€ Hme (FE /& A128) / (inductive load) Ty=150°C 60
Ic=40A, Vce=600 V Tv=25°C 264
> [ié £ S ‘E
f ﬁi’flfﬂd lel—Jt. Vee=t15V, Rc=12Q Ty=125°C td off 298 ns
urn-oft delay tme (&) / (inductive load)  Ty=150°C 304
. Ic=40A, Vce=600 V Tv=25°C 203
FEER _ _ J
Fall t Vae=t15V, Rc=15Q Ty=125°C tr 297
atl time (FE /& A128) / (inductive load) Ty=150°C 283
. Ic=40A, Vce=600 V Tv=25°C 2.50
WAL ( N
fjj’” FERESE ltﬂ’mp | Vae=+15 V, Ra=12Q T.=125°C Eon 4.15
urn-on energy 10ss per pulse (Eﬁﬁgﬁ?{‘jﬁ) / (il’lduCtiVe load) ij=1500C 4.50 ]
m
X 1c=40A, Vce=600 V Tv=25°C 1.50
N [ié :: PNy — N 4l
f & fﬁbi iﬁﬁ]mj) | Vee=+15 V, Ra=12Q T\ =125°C Eofr 1.95
Urm-OIt encigy 0ss per puise (HE A1 2R) / (inductive load) T\j=150°C 2.10
gh5-AhseABE
IGBT thermal resistance, Runic 0.38 K/W
junction
FEIF AR TR
Temperature under switching Tvjop -40 150 °C
conditions
KB /Diode
BAFE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
HA L
S F . ./E HEBE T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
TESLIE M) B HLI
I B T Te=100°C, Tyj max=175°C Ir 8 A
Continuous DC forward current
mk Vray
LIRS R tp=1ms IrRn 16 A
Repetitive peak forward current

Edited by Semi-Future Technologies, Edition 1.2
Publication: 2022-09-06



SEMI-FUTURE

SD40R12A46

HEME{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
I=8A, V=0V T\=25°C 1.73 2.8
1E & ’
. r'ﬂ EE; | I7=8A, V=0V T\=125°C % 1.53 %
orward voltage Ir=8A, V=0V Ty=150°C 1.48
) I=8A Ty=25°C 18
S )k ST VA L 7
bk TR t -diF/dt=356A/us(Ty=150°C) T=125°C Ikmi 22 A
€aK reverse recovery curren VR:6OO\/V, VGE=-15V ijZISOOC 25
I-=8A, T\=25°C 2.45
R S P " :
& N e -dir/dt=356A/ps(T\j=150°C) T\=125°C Qn 3.38 nC
€verse necovered charge VR=600\/, VGE=-15V ij=ISO°C 373
k IF=8A, T\=25°C 186
2 1A Pk 2 N ] .
® N - -dir/dt=356A/ps(T\=150°C) T\=125°C ter 207 ns
everse Recovety THme V=600V, Vie=-15V T\=150°C 218
) I=8A Ty=25°C 0.65
IR E $FE CREfkHD ’
r TRE B : {EF dip/dt=356A/us(Ty=150°C)  Ty=125°C Eree 0.88 mJ
€VErse recovered energy VR=600\/, VGE=-15V ij=150°C 0.95
gh-Ah e
Diode thermal resistance, Rinc 0.45 K/wW
junction
TEFF RS TR
Temperature under switching Tvjop -40 175 °C

conditions
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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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Figure 5. Switching losses of IGBT
VGE=+15V, RGon=120, Rgoff=120, VCE=600V
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Figure 2. Typical output characteristics (T=150C)
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Figure 4. Forward characteristic of Diode
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6. JFRAHE
Figure 6. Switching losses of IGBT
VGE==*15V, IC=8A, VCE=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
Rgon=120), VCE=600V IF=8A, VCE=600V
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Figure 9. Capacitance characteristic
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B2 E / Circuit diagram

#3ERF / Package outlines
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