- IGBT Module
GHE=Gm SKM600GB12T4

I Features Ay,
+ IGBT4 = 4th generation fast trench IGBT (Infineon) - € ; »
- CAL4 = Soft switching 4th generation CAL-diode _ &> \"‘
S ..
+ Isolated copper baseplate using DBC technology (Direct Bonded Copper) - < 3‘
+ Increased power cycling capability ¥ as s_lh’l’lh f’/
With integrated gate resistor « ;/
« For higher switching frequenzies up to 20kHz &/
l Typical Applications
+ AC inverter drives
+ UPS
« Electronic welders at fsw up to 20 kHz
I Remarks
+ Case temperature limited to T_=125°C max.
* Recommended T =-40... +150°C
+ Product reliability results valid for T,=150°C
| Absolute Maximum Ratings
Symbol Conditions Values Unit
IGBT
Ve T,=25°C 1200 v
T.=25°C 860 A
I, T;=175°C
T.=80°C 702 A
lerom 600 A
leau 1800 A
Vees -20...20 v
V=800V
tose Ve <15V T,=150°C 10 us
Vs < 1200V
TJ. -40...175 °C
Inverse diode
Veeu T;=25°C 1200 v
T.=25°C 623 A
I T;=175°C
T.=80°C 466 A
e o 500 A
<
S Iegu 1200 A
D . ° _ o,
g [ t,=10ms, sin 180° T, =25°C 2736 A
& T. -40...175 °C
o J
O
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Module
Ly 500 A
Teig module without TIM -40...125 °C
Vieol AC sinus 50 Hz, t =1 min 4000 v
| characteristics
Symbol Conditions min. typ. max. Unit
IGBT
I.=600A T;=25°C 18 2.05 v
\Y
cetsat Ve =15V chiplevel T.=150°C 2.20 2.42 v
Tj =25°C 0.8 0.9 \Y
Veeo chiplevel
Tj =150°C 0.7 0.8 v
Vg =15V T;=25°C 1.67 1.92 mQ
"
¢ chiplevel T,=150°C 2.5 2.7 mQ
Veeen Vee™Vep, | =24 mA 5 5.8 6.5 v
Ve =0V 5.0 mA
legs T,=25°C
Ve =1200V mA
- f=1MHz 372 nF
Ve=25Vz
ves f=1MHz 2.32 nF
Ve =0V
s f=1MHz 2.04 nF
Qe Vg =-8V..+15V 3400 nC
Reint T,=25°C 13 Q
tyion) V=600V Ic=600A T, =150 °C 178 ns
t, Ve=%15V T,=150°C 68 ns
E.n Roon=16Q R, 4=1Q Tj:lSO°C 33 mJ
Eatory di/dt,, = 8900 A/us T;=150%C 523 ns
& di/dt = 4300A/ps T, =150%C 116 ns
dv/dt=3550V T,=150°C
E.q v/ s ) 70 mJ
L=24 nH T,=150°C
Rung per IGBT 0.049 K/W
Rihics) per IGBT (Agrease:0.8l W/(m*K)) 0.032 K/W
Rintes) per IGBT, pre-applied phase change material 0.016 K/W
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IGBT Module

SKM600GB12T4
Symbol Conditions min. typ. max. Unit
Inverse diode
[-.=600A Tj=25 °C 2.28 2.63 Vv
V.=V
P Ve =0V chiplevel T,=150°C 228 2.61 v
Tj =25°C 13 1.5 Vv
Vio chiplevel
Tj =150°C 0.9 11 Vv
Tj =25°C 1.64 1.88 mQ
re chiplevel
Tj =150°C 2.3 2.5 mQ
- I-=600 A Tj=150°C 566 A
Q, di/dt = 8700 A/ps Tj=150°C 99 uc
Vge =-15V
E, Tj=150°C 40 mJ
V=600V
Ringo per diode 0.095 K/W
Rinies) per diode (A,,;=0.81 W/(m*K)) 0.039 K/W
Rinies) per diode, pre-applied phase change material 0.028 K/W
Module
Lee 15 nH
T.=25°C 0.55 mQ
e measured per switch
T=125°C 0.85 mQ
Rintesit calculated without thermal coupling 0.00879 K/W
including thermal coupling,Ts underneath
Rth(c-s)Z B . 0.014 K/W
module(Agrease=0.81 W/(m*K))
including thermal coupling,Ts underneath
Rinics2 . . 0.008 K/W
module, pre-appliedphase change material
s to heat sink M6 3 5 Nm
. to terminals M6 2.5 5 Nm
w 325 g
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Fig. 1: Typ. output characteristic, inclusive Rcc+ gpr
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to Ipc =500 A
[ ‘
0
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Fig. 2: Rated current vs. temperature Ic = f (T¢)

200
T, =150°C
[mJ] [|Vec= 600V
Vg =+15V
150 RGon =16Q
Reof =1 Q
E |
100 off =
50
]
| —] Err
E A
0
0 I 400 800 [A] 1200

Fig. 3: Typ. turn-on /-off energy = f (I¢)

200 - ‘
: T, =150°C 7
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100
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50 /
Va
El/ —
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0
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Fig. 4: Typ. turn-on/-off energy = f (Rg)
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Fig. 5: Typ. transfer characteristic

20 —
Icous = 600 A

MV 600 v

16
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0 Qg 1000 2000 3000 4000 [nC]

Fig. 6: Typ. gate charge characteristic
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IGBT Module

GRE=GOO

SKM600GB12T4
10000 10000
T; =150°C T, =150°C
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Vge =15V Ve =£15V
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100 — 100 T t4—]
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t b= t
10 10
0 lc 400 800  [A] 1200 0 Rg 2 4 6 8 10 Q] 12
Fig. 7: Typ. switching times vs. I¢ Fig. 8: Typ. switching times vs. gate resistor Rg
1 1200
single pulse |
[A]
[K/W]
1000 / /
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800
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Fig. 9: Transient thermal impedance

Fig. 10: Typ. CAL diode forward charact., incl. Rcc+ g

800 : ‘
Ve =600V 0.8
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200
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0
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Fig. 11: Typ. CAL diode peak reverse recovery current
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Fig. 12: Typ. CAL diode peak reverse recovery charge
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Dimensions in mm - _11.28x05
Plug in depth max. 7mm
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M6, max. immersion depth 10mm
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