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Absolute Maximum Ratings Values SEMITRANS® M
Symbol Conditions 2 Units Low Loss IGBT Modules
VcEs 1200 \%
Ic Tease = 25/85 °C 600 / 400 A
lem Tcase = 25/85 °C; t, = 1 ms 1200/ 800 A
Vees +20 v
Piot per IGBT, T¢ase = 25 °C 2750 W
T, (Tetg) —40 ... +150 (125) °C
Visol AC, 1 min. 2500 V -
humidity |DIN 40040 Class F i
climate |DINIEC68T.1 40/125/56 s
Inverse Diode = = &
le=—lc |Tcase = 25/80 °C 390/ 260 A L i
lem = —=lem| Tease = 25/80 °C; tp =1ms 1200 / 800 A @
lEsm t, =10 ms; sin.; Tj = 150 °C 2900 A
12t t, =10 ms; T; = 150 °C 42000 AZs SEMITRANS 4
. . o
Characteristics
Symbol Conditions 1 min.  typ. max. Units C,J
Virices |Vee =0, Ic=4 mA 2 Vces - - \ GA
VGE(th) Vee = Vcg, Ic =12 mA3 4,5 55 6,5 \%
ICES VGE =0 T] =25°C - 0,4 3 mA
Vce = VCES} T] =125°C - 24 - mA Features
lces Vee =20V, Ve =0 - - 1 LA « MOS input (voltage controlled)
Veesat  |lc =300 A {VGE =15V, } - 21(24) 245(285) V « Nchannel, homogeneous Silicon
Veesat  [lc =400 A | T;=25(125) °C - 2530 - \ structure (NPT- Non punch-
s Vee =20V, Ic = 300 A 124 - - S through IGBT)
Cche per IGBT - 1300 1500 pF + Low inductance case
Cies Vee=0 - 22 30 nF + Very low tail current with low
Coes } Vee=25V - 3,3 4 nF temperature dependance
Cres f=1MHz - 1.2 16 nF « High short circuit capability,
Lee — — 20 nH self limiting to 6 * lcnom
td(on) Vec =600V - 89 - ns « Latch-up free
b Voe =15 V/ 15 V2 - 7 - ns - Fast & soft inverse CAL diodes ®
G lc =300 A, ind. load - 690 - ns - Isolated copper baseplate using
t Roon = Roi =5 Q - 10 - s DCB Direct Copper Bondin
Eon T/=125°C - 36 ~ | mws PP 9
Eor _ 42 _ mWs Technology without hard mould
inverse Diode ® - Large clearance (12 mm) and
creepage distances (20 mm)
VE = Vee |Ir = 300 A{ Vee=0V; } - 2,0018) 2,5 v
Ve = Vec |l =400 A | Tj= 25 (125) °C - 2,25(2,05) - v Typical Applications
Vo Tj=125°C - - 12 v - ;
r Tj=125°C _ _ 35 mQ  Switching _(not for linear use)
IrRrRM lr =300 A; Tj= 125 °C? — 154 _ A « Inverter drives
Qur IF =300 A; T; = 125 °C? - 37 - HC + UPS
Thermal characteristics
Rihjc per IGBT - - 0,045 | °C/W D Tease = 25 °C, unless otherwise
Rinjc per diode D - - 0,125 | °C/W specified
Rihch per module - - 0,038 °C/W ) e=—Ilc, VR =600V,
—diF/dt = 2000 A/IJS, VGE =0V
%) Use Vgeoff = =5... =15 V
8 CAL = Controlled Axial Lifetime
Technology.
Cases and mech. data
- B6-194
© by SEMIKRON 0898 B 6 -189

http://store.iiic.cc/






sEMIKRON

M401G124 XLS-9

600

500

400

300

200

100

Ic

0

M401G124 XLS-8

T,=150°C

Ve = 15V

0

20 40
Tc

60

80

100 120 140 160
°C

Fig. 8 Rated current vs. temperature Ic = f (T¢)
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Fig. 9 Typ. output characteristic, t, = 250 ps; Tj= 25 °C

Pcond(ty = VcEsat) - lcg
Vcesatt) = Veeoy) * fee) - leg
Veeoymp < 1,3 + 0,0005 (T; -25) [V]

typ.: reger = 0,0027 + 0,000008 (T; —25) [Q]
max.: rcgerjy = 0,0038 + 0,000012 (T; -25) [Q]
valid for Ve = +15 %2 [V]; 1 20,3 Iy

Fig. 11 Saturation characteristic (IGBT)
Calculation elements and equations
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Fig. 10 Typ. output characteristic, t, = 250 ps; Tj= 125 °C
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Fig. 12 Typ. transfer characteristic, t, = 250 ps; Vcg = 20 V
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SKM 400 GA 124 D

20 M401G124 .XLS-13 M401G1‘24.XLS-14
v lcpuis = 300 A 100 | Vee =0V
18 —— c —| f=1MHz
ies
16
600V
14 0 \\
12 800V — T -
10 A [ Coes |
8 / T
1 =
6 / Cres —
4
.|/ ;
Vee
0 01
0 400 800 1200 1600 __ 2000 0 10 20 30
Qaate nC VcE \Y,
Fig. 13 Typ. gate charge characteristic Fig. 14 Typ. capacitances vs.Vcg
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Fig. 15 Typ. switching times vs. I¢ Fig. 16 Typ. switching times vs. gate resistor Rg
600 ] [/ * - | Vec=600V
S mJ G- _J13Q_ | .= o
A Trizsc,op— | [ /] / T Tj=125°C
500 —— Vee=x215V
| Tesewe——0 /) )/ & e
200 7'I'J-:125°C, max. / /
| T=25°C, max.\/7\// / 15 60—
/ —
300 / /
10 120 —
- /1Y / L
100 ° 1 ¥
" EofD —
0 0
o 1 2, 3 0 ) 100 200 300 400 , 500
F
Fig. 17 Typ. CAL diode forward characteristic Fig. 18 Diode turn-off energy dissipation per pulse
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Fig. 19 Transient thermal impedance of IGBT
Zinoc=f(tp); D=t/ tc =1ty - f
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Fig. 22 Typ. CAL diode peak reverse recovery
current Irr = f (Ir; Rg)
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Fig. 20 Transient thermal impedance of

inverse CAL diodes Zyyc =1 (tp); D =tp/te =1ty - f
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Fig. 23 Typ. CAL diode peak reverse recovery

current Irg = f (di/dt)
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Fig. 24 Typ. CAL diode recovered charge
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