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Low Loss IGBT Modules

SKM 400GA124D

Features

« MOS input (voltage controlled)

« N channel, homgeneous
Si-structure (NPT- Non
punch-through IGBT)

« Low inductance case

« Very low tail current with low
temperature dependence

« High short circuit capability, self
limiting to 6 x |

« Latch-up free

« Fast & soft inverse CAL diodes

« Isolated copper baseplate using
DBC Direct Copper Bonding
Technology

« Large clearance (12 mm) and
creepage distances (20 mm)

cnom

Typical Applications
« Switching (not for linear use )

« Inverter drives
« UPS
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Absolute Maximum Ratings

T, = 25 °C, unless otherwise specified

Symbol |Conditions | Values | Units
IGBT

Vees 1200 v
I T, =25(85) °C 600 (400) A
lcrm t,=1ms 600 A
Vaes +20 v
Ty (Teg) | Toreration < Tsyg -40 ...+ 150 (125) °C
Vi AC, 1 min. 2500 v
Inverse diode

Ie T, =25(80) °C 390 (260) A
lerm tp =1ms 600 A
I,:SM ’(p =10 ms; sin.; Tj =150 °C 2900 A

Characteristics

T, =25 °C, unless otherwise specified

Symbol |Conditions | min. typ. max. |Units
IGBT

Veen) Vee = Veg: lc =12 mA 4,5 5,5 6,5 \
lces Ve =0, Veg = Vs, T, =25 (125) °C 0,1 0,3 mA
Veemo) T;=25(125)°C 1,1(1,1) 1,25(1,25) | V
Tce Ve =15V, T;=25(125) °C 3,3(4,3) 4 (5,3) mQ
VeE(sat) lcnom = 300 A, Ve = 15V, chip level 2,1(24) 245(285) | V
Cies under following conditions 22 30 nF
Coes Vge=0,Veg =25V, f=1MHz 33 4 nF
Cres 1,2 1,6 nF
Lee 20 nH
Recsee res., terminal-chip T = 25 (125) °C 0,18 (0,22) mQ
ta(on) Ve =600V, lgpom = 300 A 89 ns
t, Rgon = Rgor =5 Q, T;=125°C 77 ns
taofn Vge =115V 690 ns
t 70 ns
E,p (Eq) 36 (42) mJ
Inverse diode

Ve =Vge !,':60'" =300 A; Vge =0 V; T; =25 (125) 2(1,8) 2,5 \
Viro) T,=125()°C 1,2 Vv
rr T;=125(°C 35 mo
Irrm lenom = 300 A; T; =125 () °C 154 A
Q, di/dt = A/us 37 ucC
E, Vge =V mJ
Thermal characteristics

Ring-c) per IGBT 0,045 KIw
Ring-oo per Inverse Diode 0,125 KIw
Rin(c-s) per module 0,038 KIw
Mechanical data

M to heatsink M6 3 5 Nm
M, to terminals M6, M4 Nm
w 330 g
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Fig. 3 Typ. turn-on /-off energy = f (Ic)
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Fig. 4 Typ. turn-on /-off energy = f (RG)
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Fig. 6 Typ. gate charge characteristic

2

14-06-2005 SEN

Downloaded from Elcodis.com electronic components distributor

© by SEMIKRON



http://elcodis.com/parts/5771182/SKM400GA124D.html

SKM 400GA124D

10000 M401G124.XLS-15 10000 M401G124.XLS-16
T=125C Ve =300V [
VGE=i15V HGun=5Q |
ns Retr=50Q induct load [ ns o Wy
et
- —
1000 | 1000 L
[ = =]
Tgon —
— t,
t o
100 " tgon — 100 —j i
t - —]
T,=125C Vee =300V ]
f t Vege=215V le=200A [
induct. load ]
10 10 I 1 1 I 1
0 200 400 600 800 0 10 20 30 40
I A Ra Q
Fig. 7 Typ. switching times vs. le Fig. 8 Typ. switching times vs. gate resistor R
0 1 M401G124.XLS-19 1 M401G124 XLS-20
K/ | kw [ :
=1 :’ i
b~ 0.1 =
0,01 =05, s
= - Ps IE =1 = i
B /! NI | ] ___...-—“}< |
il A D=0,50 0,01 924 =2t AN
A T TN 0,20 - = B=ll3
"__.r A i ey --.,__\\. 0,10 ‘ Lol 7 ] ] 0,2
0,001 5 HEs 0,051 ] o
4 - 0,02 T 1 { T~ T )
0,01 1] o H 8.312
4 ra .
Zinie single pulse \ Zrac [} Single pulse j ‘
0,00001t 0,0001 0,001 0,01 0,1 1 0,00001 0,0001 0,001 0,01 0,1 1
p s s
Fig. 9 Transient thermal impedance of IGBT Fig. 10 Transient thermal impedance of FWD
—_ . —_ —_ * P . — — *
zthp(j-c) =f (tp), D= tp/tc = tp f Zthpﬂ_c) =f (tp), D= tp/tc = tp f
600 M401G124 XLS-17 500 M401G124.XLS-23
R 1 /] / o (Ve =600V
T=125°C, t MTi=125°C
500 |—1_pgec tyyp\\‘\/ L/ 400 Vo = £ 15 Re 0
— W U1/ e = 300 A
Ti=125°C, / / ] 40
400 |—— max.
T25°C, max—y. / 300 Val
] so |7
300 >
/// // 200 12Q ’/
200 / /
300 /
100
Ie // Irr
0
0
0 2000 4000 6000 8000
0 v 1 2 v 3 dig/dt Alus
Fig. 11 CAL diode forward characteristic Fig. 12 Typ. CAL diode peak reverse recovery current

3

Downloaded from Elcodis.com electronic components distributor

14-06-2005 SEN

© by SEMIKRON



http://elcodis.com/parts/5771182/SKM400GA124D.html

SKM 400GA124D

M401G124 XLS-24
60 T i
I { 40 3Q |
H =50 == F=
uc e | 400 A
ro A7 7
40
309 |7 220A
darAV.V4
VvV I— // 150 A
20 j 75 A
4
Vee =600V
Q. Ti=125°C
Vegg=%15V
0 I I
0 /ot 2000 4000 6000 Al 8000
Fig. 13 Typ. CAL diode recovered charge

UL Recognized
File no. E 63 532

M4 M6

Dimensions in mm

CASEDS?

(=)
L | 3
| | - 0
w0 o
o o« (]
b : | rhi]
w - )
28.5 23 6 22
16.1 6.4
27
(
2 1
]
| |
= 8 —"——-—@4— Hol -+ o s
@ ik | -
& i L
' (A
\.4}' L/
24 20 29
93
106.4

Case D 59

This is an electrostatic discharge sensitive device (ESDS), international standard IEC 60747-1, Chapter IX.

This technical information specifies semiconductor devices but promises no characteristics. No warranty or guarantee
expressed or implied is made regarding delivery, performance or suitability.
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