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IGBT Discrete with Anti-Parallel Diode

B S K514/ Features and Benefits:

o 1200V VAFEM/IHLIETE

1200V trench gate/field termination process

o RITRIFE
Low switching losses

e Vcesat IFIRE R

Vcesat has a positive temperature coefficient

RN/ Applications:

o ORI R

Uninterruptible power supplies

S UE

Solar inverters

Vees =1200V,  Icnom =120A / Icrm =360A

REMEREAFEF 2% / Key Performance and Package Parameters

Type VcE Ic VCEsat, ij=25°C ijmax
SD120R12IA7H 1200V 120A 1.69V 175°C TO-247PLUS-4L
XA im A B /IGBT
BABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
SR =

AEHL] ﬁﬁj‘*& HE T\=25°C Vces 1200 Vv
Collector-Emitter voltage

‘iéd; Vray Vray

= é% BRI Tc=100°C, Ty max=175°C - 120 A
Continuous DC collector current

I 25

SRR SRR iR t=Ims Teru 360 A
Repetitive peak collector current

*Hﬂi‘&-k%ﬂ& L Ves 90 v
Gate emitter voltage

Ik S AT - K £

o W& 7;2%11%.%7 £,<0.5us, D<0.001 Ve 425 \
Transient gate-emitter voltage

BT RRE Tc=25C P 1250 W
Power dissipation Tc=100C . 625
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TEF RS TR
Temperature under switching Tjop -40...+175 T
conditions
G T 40...+150 C
Storage temperature o o
#4544 / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #H, 45-52
IGBT thermal resistance, Ring-c) 0.12 K/W
junction - case
ZIRERBE, 4552
Diode thermal resistance, Rung-c) 0.22 K/W
junction - case
$F/iE1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
B AR - RS AR A L Vae=15V, Ic=120A T\=25°C Ve 1.69 | 2.10 v
Collector-Emitter saturation voltage | Vce=15V, Ic=120A T=175°C e 2.26
- RS [t
e Ziﬂf*&l AR 1c=2.34mA, Vge=Vce Tj=25°C VGE(th) 5.0 5.6 6.2 A\
Gate-Emitter threshold voltage
P53
V=20V, Ic=120A Gis 108 S
Transconductance
MNHE Ci 16.81 nF
Input capacitance les '
s N
i _ £=100kHz, Vce=25V, Vge=0V T,j=25°C Cocs 041 nF
Output capacitance
ST A% A FL A c 013 OF
Reverse transfer capacitance © '
[ 1c=120A, Vae=15V,
[ I4% L Auf c , Vgg , T, =25°C Qo 103 e
Gate charge V=960V
B TEE
it Z{%ﬂ%ﬁ it Vce=1200V, Vge=0V Tj=25°C Ices 40 pA
Collector-emitter cut-off current
B R S R I Ver=0V, Voe=20V Ty=25°C Taes 100 | nA
Gate-emitter leakage current
Ic=120A, V=600V
SR =250
fkifﬁflﬂ . Vee=£15V, Rg=20Q i J_?;SC tdcon) ?22 ns
urn-on defay time (RUB 1) / (inductive load) .l
‘ Ic=120A, Vce=600V
Hf [H T\=25°
;{tﬂ _ﬂj Vee=%15V, Rc=20Q2 T J—l ;SSC tr Llé ns
ise time (R ) / (inductive load) -
Ic=120A, Vce=600V
e W HESR B 5] o e T,=25°C 447
Turn-off delay ti Vore13V, Ra=200 Ty=175°C | 485 s
urn-off delay time (41 %) / (inductive load) v
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‘ Ic=120A, Vce=600V
FJ 1 i =25°
: 151% t'm Vas=t13V, Re=202 ?—T;Sc tf 17307 ns
o ime (MU A ER) / (inductive load) v
Ic=120A, Vce=600V
FrEFERe R Rk Voe=+15V, Rg=20Q T,=25°C B 12.47 |
. on m.
Turn-on energy loss per pulse di/dt=700A/us(Tj-175°C) T\=175°C 23.90
(B4 %) / (inductive load)
Ic=120A, Vce=600V
KriFEReE (kD Vee=£15V, Rg=20Q T\j=25°C . 4.24 |
o m.
Turn-off energy loss per pulse dv/dt=7500V/us(T.j=175°C) T,=175°C i 6.38
(B 41%8) / (inductive load)
_ 1R & /Diode
B AHiE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
) H A W L
o~ . E ¢ Ty=25°C VRrM 1200 A%
Repetitive peak reverse voltage
eS8 1 [ ELIA HLR
) FIELLIL L Te=100°C, Toj max=175°C Ir 60 A
Continuous DC forward current
1 [7) 3 55 U LR
PR tp=1ms Trro 180 A
Repetitive peak forward current
$F/iE1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IE A LR Ir=60A, VGe=0V T,=25°C v 1.77 2.30 v
Forward voltage Ii=60A, Vee=0V T\=175°C g 1.44
[r=60A
S [ PR A2 VA FL ' T\=25°C
bk AT t id=TO0AS(Ty=175°C) " 00 T 32 A
eak reverse recovery curren Vae600V, Vore15V i
[F=60A
SR j T\=25°C 4.77
R /E:‘{ & deh -dip/dt=700A/us(T=175°C) T’ L750¢ Qn 17,53 uC
e = .
verse Recovered charge Vae600V, Vore-15V i
\ [r=60A
SR I A j T\=25°C 368
R = 11 - -dir/dt=700A/ps(T\=175°C) . %—175°c tr s ns
everse Recovery Time Vee600V, Vor-15V =
. Ir=60A
SR HHE Gk ' T\=25°C 1.63
R [l f ¥ -dir/dt=700A/ps(T\=175°C) " {_1750C Erec 624 mJ
everse recovered energy Vae600V, Vore15V Vi .
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Figure 1. Typical output characteristics (T,=25C)
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Figure 3. Typical output characteristics (Vge=15V)
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Figure 5. Forward characteristic of Diode
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Figure 2. Typical output characteristics (T\=175C)
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Figure 4. Typical transfer characteristic(Vce=20V)
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Figure 6. Capacitance characteristic
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5
1E-5 1E-4 0.001 0.01 0.1 1 10

t(S)
K 7. GRS ABE ST IGBT

Figure 7. Transient thermal impedance IGBT,
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Figure 9. Switching losses of IGBT
Ve== 15V, Rgon=20Q, Rgoff=20Q, Vce=600V
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Figure 11. Switching losses of Diode
Rgon=20Q, V=600V
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ri[k/w] 0.0443 0.164 0.0118 0.00234
Ti[s] 9.62639E-4 0.00348 0.0384 0.3012
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Figure 8. Transient thermal impedance FRD,
Zinc=1(t)
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Figure 10. Switching losses of IGBT
Vae== 15V, [c=120A, V=600V
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Figure 12. Switching losses of Diode
1:=60A, Vce=600V
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#4818 / Circuit diagram

C
G
K
E
4 R ~t / Package outlines
A
E y k|
1 A N Dimensions In Mill
ke —_— mensions in meters
P Symbol Min Max
A 4.900 5100
A 2.310 2.510
A2 1.900 2.100
b 1.160 1.200
O O = b1 0.650 0.790
a b2 1.360 1.490
b3 0.000 0.200
ba 2.160 2.290
c 0.590 0.660
D 22.300 22.500
D1 16,650 17250
M B = D2 1.000 1,100
2 . :[ E 15700 15.900
0 o El 3.000 2100
= | IR T g E2 13.100 13,600
i I ) R ] =] 2.580 2.780
Bl | Il el 5.080 BSC
do 2 2.790 BSC
| (| AL | 3 2540 B5C
O H 1.000 1200
| 1 L 18.460 18.660
A ] 2.620 2.820
| | | l M 2.850 3.050
o R 1.900 2.100
LI I
|.J.§J.°J7 ¢ |l
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