SK150MLIO7S5TD1E2

Absolute Maximum Ratings
e ﬁ Symbol | Conditions | Values | unit
{’{%' iy HH " IGBTH
g, i Voss  [Ti=25°C 650 v
" SS9 J H ﬂ Ic Apaste=0.8 W/(mK) |Ts=25°C 127 A
N 7 ; 'i T,=175°C Ts=70°C 99 A
Ic Apaste=2.5 W/(mK) |Ts=25 °C 157 A
Tj=175°C s=70°C 124 A
Icnom 150 A
SEMITOP®E2 loAm 300 A
Vaes -20...20 \Y;
Vec=360V, Vge< 15V, Tj =150 °C,
3-Level NPC tosc Voes < 650 V not capable us
T -40...175 °C
IGBT2
SK150MLI0O7S5TD1E2 Voes T =25°C 650 v
Ic Apaste=0.8 W/(mK) |Ts=25°C 189 A
Ti=175°C =70°
Features* ‘ Ts Zg g 147 A
» Optimized design for superior thermal le ?Pfft:;%f éN/ (mK) |Ts= . 240 A
performance i= Ts=70°C 189 A
¢ Low inductive design Icnom 150 A
* Press-Fit contact technology IcRM 300 A
* Split IGBT gates for optimized driving
\% -20...2 \%
« 650V Trench5 IGBT (S5/L5) o | 360V Ver £15V.T = 150 °C 0..20
* Rapid switching diode technology tose VCC 650V GE= = ’ not capable us
* Integrated NTC temperature sensor CES = :
« UL recognized file no. E 63 532 T -40...175 C
o A Diode1
Typical Applications
. ‘{JI;'S P Veaw  (Tj=25°C 650 v
e Solar 2 Apaste=0.8 W/(mK) |Ts=25°C 107 A
- e T;=175°C Ts=70°C 82 A
:mar : ded T, op=-40 ...+150 °C Ik Apaste=2.5 W/(mK) | Ts =25°C 127 A
* Recommended Tjp=-40...4+150 ° T =175°C T.=70°
* |IGBTs characteristics are valid for J s=70°C 98 A
paralleled chips (split gates connected) IFRm 200 A
* IGBT1: outer IGBTs T1 & T4 IFsm 10 ms, sin 180°, Tj=25°C 630 A
¢ |GBT2: inner IGBTs T2 & T3 T -40 ... 175 °C
¢ Diode1: outer Diodes D1 & D4 Diode2
« Diode2: inner Diodes D2 & D3 tode ;
* Diode5: clamping Diodes D5 & D6 VRRM Tj=25°C 650 v
Ie Apaste=0.8 W/(mK) |Ts=25°C 107 A
T;=175°C Ts=70°C 82 A
Footnotes Ie Apaste=2.5 W/(mK) |Ts=25°C 127 A
1) Please find further technical information Tj=175°C Ts=70°C 98 A
on the SEMIKRON website.
leRm 200 A
IFsm 10 ms, sin 180°, T;=25°C 630 A
Tj -40 ... 175 °C
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SK150MLIO7S5TD1E2

Absolute Maximum Ratings
T Symbol | Conditions | Values | unit
mf iy “!H " Diode5
! “’H" i Vram Tj=25°C 650 v
5 Wy {1 Ie Apaste=0.8 W/(mK) |Ts=25°C 126 A
A P T,=175°C T,=70°C 99 A
I Npaste=2.5 W/(mK) |Ts=25°C 153 A
Tj=175°C s=70°C 120 A
IFRM 300 A
SEMITOP®E2 Irsm 10 ms, sin 180°, T, = 25 °C 810 A
J
T -40 ... 175 °C
Module
3-Level NPC lrms) ATierminal @t PCB joint = 30 K, per pin 30 A
Tetg module without TIM -40 ... 125 °C
SK150MLI07S5TD1E2 Visol AC, sinusoidal, t =1 min 2500 \Y
Characteristics
Features* Symbol |Conditions min. typ. max. | Unit
o Op:fimized design for superior thermal IGBT1
performance lo=150 A oo
* Low inductive design Veetsa \?GE= 15V Ti=25°C 142 175 v
¢ Press-Fit contact technology chiplevel T;=150°C 1.61 2.06 \
* Split IGBT gates for optimized driving or o
* 650V Trench5 IGBT (S5/L5) Veeo chiplevel Ti=25°C 0.95 105 | Vv
* Rapid switching diode technology Tj=150°C 0.85 1.00 v
¢ Integrated NTC temperature sensor rce Vege=15V T,=25°C 3.1 4.7 mQ
¢ UL recognized file no. E 63 532 chiplevel Tj=150°C 5.1 74 mQ
Typ|ca| App"cations VGE(th) Vee=Vcg, Ic=1.5mA 3.2 4 4.8 \Y
« UPS lces Vee=0V, Vce =650V, T;=25°C 045 | mA
e Solar Cies v 05V f=1MHz 9 nF
Remarks* Coes Vee— 0V f=1MHz 0.26 nF
« Recommended Tjop=-40 ...+150 °C Cres f=1MHz 0.034 nF
* IGBTSs characteristics are valid for Qa Vge=-15V ... +15V 720 nC
paralleled chips (split gates connected) Raint T;=25°C 0 Q
e |GBT1: puter IGBTs T1 & T4 to(on) Ve =300V T,=150°C 27 ns
e IGBT2: inner IGBTs T2 & T3 t Ic=150 A T.=150°C 25
« Diode1: outer Diodes D1 & D4 r Ve =+15-15V | ns
* Diode2: inner Diodes D2 & D3 Eon Reon=1Q Tj=150°C 0.54 mJ
¢ Diode5: clamping Diodes D5 & D6 ta(ofr) Reoii=1Q T;=150°C 107 ns
t di/dton = 6250 A/us | Tj= 150 °C 29 ns
di/dtey = 4400 Alps
Footnotes Eof dv/dt=7710 V/us |T;=150°C 2.45 mJ
1) Please find further technical information
on the SEMIKRON website. Rin-s) per IGBT, Apaste=0.8 W/(mK) 0.61 KW
Rin(-s) per IGBT, Apaste=2.5 W/(mK) 0.44 K/W
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Characteristics
AT Symbol |Conditions min. typ. max. | Unit
% R Ty i
T
) M 3 i Vegeay ~ |lc=150A Tj=25°C 1.10 1.45 Y
~ i j Vae =15V T,=150 °C 112 138 | vV
I \ S | il chiplevel i= : :
I 2 Veeo . Tj=25°C 0.78 0.98 Y
chiplevel
T;=150°C 0.65 0.85 \Y
I'cE Vge=15V Tj=25 °C 2.1 3.1 mQ
chiplevel T,=150°C 3.1 3.5 mQ
SEMITOP®E2 s
GE(th) Ge = Vcg, lc =2 mA 4.2 5 5.8 \Y
lces Vege=0V,Vce=650V, Tj=25°C 0.6 mA
3'Leve| N PC Cies Ver = 25 V f=1MHz 24.2 nF
Coes CE f=1MHz 0.3 nF
Vge=0V
Cres f=1MHz 0.084 nF
SK150MLI0O7S5TD1E2 Qg Vge =-15V ... +15V 2000 nC
Raint T;=25°C 0 Q
. ta(on) Vee =300V Tj=150°C 23 ns
Features t I\(/; = 15012/ sy T;=150°C o5 ns
o imi i i GE=+19/- o
Optimized design for superior thermal Eon P T,=150°C 0.08 mJ
SN ETEGD t o T)=150°C 222
* Low inductive design d(off) Raof =10 1= ns
* Press-Fit contact technology t di/dton = 6020 A/us | Ty = 150 °C 110 ns
« Split IGBT gates for optimized driving di/dter = 1210 A/us
650V Trench5 IGBT (S5/L5) Eoft dv/dt=2870 V/us |T;=150°C 9.59 mJ
¢ Rapid switching diode technology
* Integrated NTC temperature sensor Rih(-s) per IGBT, Apaste=0.8 W/(mK) 0.53 K/wW
¢ UL recognized file no. E 63 532 Ring-s) per IGBT, Apaste=2.5 W/(mK) 0.37 K/W
Typical Applications Diode1
« UPS Ve=Vge |lF=100A T,=25°C 1.55 1.82 v
e Solar = °
chiplevel T,=150°C 1.45 1.75 v
Remarks* Vro hislevel T;=25°C 1.10 1.32 v
« Recommended Tjop=-40 ...+150 °C chipleve T;=150°C 095 114 | Vv
* IGBTSs characteristics are valid for re T =25°C 45 5.0 mo
paralleled chips (split gates connected) chiplevel ! . ' '
« IGBT1: outer IGBTs T1 & T4 Tj=150°C 5.0 61 | mQ
* IGBT2: inner IGBTs T2 & T3 IrRM IF=150 A Tj=150°C 111 A
« Diode1: outer Diodes D1 & D4 Q, di/dtor = 6000 A/us |1 _ 150 °C 9.6 uC
« Diode2: inner Diodes D2 & D3 V=300V
« Diode5: clamping Diodes D5 & D6 = Vee=+15-15V |1, 150°C 1.55 mJ
Ring-s) per Diode, Apaste=0.8 W/(mK) 0.79 K/W
Footnotes Ring-s) per Diode, Apaste=2.5 W/(mK) 0.62 K/W
1) Please find further technical information Diode2
on the SEMIKRON website. Ve=Vege |lF=100A T,=25°C 1.55 1.82 v
chiplevel T,=150°C 1.45 1.75 v
Vo _ Tj=25°C 1.10 1.32 Y
chiplevel
T;=150°C 0.95 1.14 \%
e . T;=25°C 4.5 5.0 mQ
chiplevel
T;=150°C 5.0 6.1 mQ
IRRM - A
er - UC
D1 D2 T D3 v D4 Err 1) VGE =+15/-15V - md
D_gé_’z apiiny
N AT AL .
Tll Tll Tll Tl Rin(-s) per Diode, Apaste=0.8 W/(mK) 0.79 K/wW
K K Rin(-s) per Diode, Apaste=2.5 W/(mK) 0.62 K/W
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Characteristics
ik §E " Symbol | Conditions | min. typ. max. ‘ Unit
mx' iy MH . Diode5
) “’ui !![i VE=Vgc |lF=150A Tj=25°C 1.35 1.92 v
[ 5 A “Hﬂ chiplevel T;=150°C 1.30 1.89 v
I : Vko . Tj=25°C 0.90 1.10 v
chiplevel
T;=150°C 0.71 0.94 \Y
e . T;=25°C 3.0 55 mQ
chiplevel T,=150°C 3.9 63 | mQ
® j= . .
SEMITOP®E2 - Ir =150 A Tj=150°C 172 A
dl/dtoff = 6320 A/IJ.S T = 150 oC g 68 C
Qr Vg =300V : : g
3-Level NPC E, Vge=+15/-15V Tj=150°C 2.68 mJ
Rin(-s) per Diode, Apaste=0.8 W/(mK) 0.69 K/W
SK150MLI0O7S5TD1E2 Ringi-s) per Diode, Apaste=2.5 W/(mK) 0.52 K/W
Module
L 10 nH
Features* SCE!
* Optimized design for superior thermal Leoe2 12 nH
performance Recuee Ts=25 o? - mQ
* Low inductive design Ts=150°C - mQ
¢ Press-Fit contact technology Ms to heatsink 1.6 23 Nm
* Split IGBT gates for optimized driving M, - Nm
¢ 650V Trench5 IGBT (S5/L5) N Nm
¢ Rapid switching diode technology
¢ Integrated NTC temperature sensor w 35 g
¢ UL recognized file no. E 63 532 Temperature Sensor
Typical Applications Res Tr=25°C 22 £1% ke
. 4000
UPS Bas/100 R(T)=Rasexp[Bas100(1/T-1/T2s)]; T[K] o K
* Solar 1%

Remarks*

* Recommended Tjp,=-40...+150 °C

¢ IGBTSs characteristics are valid for
paralleled chips (split gates connected)
IGBT1: outer IGBTs T1 & T4

IGBT2: inner IGBTs T2 & T3

Diode1: outer Diodes D1 & D4

Diode2: inner Diodes D2 & D3

Diode5: clamping Diodes D5 & D6

Footnotes

1) Please find further technical information
on the SEMIKRON website.
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Fig. 1: Typ. IGBT1 output characteristic, incl. Rccy Ep
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Fig. 2: IGBT1 rated current vs. Temperature I.=f(Ts)
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Fig. 3: Typ. IGBT1 & Diode5 turn-on /-off energy = f (Ic)
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Fig. 3a: Typ. IGBT1 & Diode5 turn-on /-off energy = f (Ic)
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Fig. 4: Typ. IGBT1 & Diode5 turn-on /-off energy = f(Rg)
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Fig. 5: Typ. IGBT1 transfer characteristic
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20 — 7 1000
V] Hlcpus = 150 A /
15 [Vec =300V // [ns]
10 ,/ ~— ty off
/ 100
~ —t
5 —f
: / [l —
—
/ 10 _— o
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/ — Ve =300V [
Vge =£15V [
-10 // t RGon =1 ||
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-15 1 I I
0 200 400 600 800, 1000 0 50 100 150 (5 200
Fig. 6: Typ. IGBT1 gate charge characteristic Fig. 7: Typ. IGBT1 switching times vs. I¢
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Fig. 7a: Typ. IGBT1 switching times vs. Ic Fig. 8: Typ. IGBT1 switching times vs. gate resistor Rg
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Fig. 9: Typ. transient thermal impedance

Fig. 10: Typ. Diode5 forward characteristic, incl. Rcc'+ g
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Fig. 11: Typ. Diode5 peak reverse recovery current

12 . .
[IJC] || VCC =300V
T, =150°C 1
_ 50 A
10 Vg =15V
8 Q
1
6.2 (3‘ 75A |
X
6
Rg=150Q /
4 )(/
) e =15A
Q,
0
0 ) 2000 4000 6000 8000
dig/dt [A/us]

Fig. 12: Typ. Diode5 reverse recovery charge
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Fig. 13: Typ. IGBT2 output characteristic, incl. Rccy e
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Fig. 14: IGBT2 Rated current vs. Temperature .= f (Ts)
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Fig. 15: Typ. IGBT2 & Diode1 turn-on /-off energy = f (Ic)
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Fig. 15a: Typ. IGBT2 & Diode1 turn-on /-off energy = f (c)
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10.0 ‘ 450 \ \
- ° Al H+ = [1
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E /ﬁi ‘
00 L—=—T"1 0 Sld
0 R, 5 10 15 [ 20 0 g2 4 6 8y 10
Fig. 16: Typ. IGBT2 & Diode1 turn-on/ -off energy = f(Rg) Fig. 17: Typ. IGBT2 transfer characteristic
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Fig. 18: Typ. IGBT2 gate charge characteristic Fig. 19: Typ. IGBT2 switching times vs. I¢
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Fig. 19a: Typ. IGBT2 switching times vs. Ic

Fig. 20: Typ. IGBT2 switching times vs. gate resistor Rg
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W 200 —
i I Al || ---T.=25°C !
[K/W] jsmgle pulse | | T 14500 yl/
150 f
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= ‘. P — —— | fp— /
= L Z 100 1
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0.1 25 /,
3 50 l
7 e i /
” IGBT2 (2.5 W/(mK)) —— /,
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Zings) // Diode1 (2.5 W/(mK)) . — - - Ie 'I
Diode1 (0.8 W/(mK)) ===-- L 1
0.01 [T [T T 0 =
0.0 1.0 2.0 3.0 4.0
0.0001 ¢, 0.001 0.01 0.1 1 Isl 10 Ve V]
. . . Fig. 22: Typ. Diode1 & Diode2 forward characteristic,
Fig. 21: Typ. transient thermal impedance r9 yp
incl. Rees EE!
200 T 12 ‘ ‘
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2000 4000 6000 0 ., 2000 4000 6000 8000
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Fig. 23: Typ. Diode1 peak reverse recovery current Fig. 24: Typ. Diode1 reverse recovery charge
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12+0.35
16.5+0.5

2.2+0.1 /JV °
\
oo e IR
QOO S 17.6 | ) |
QO® PLELP) 14.4 | om b ! G3b, .G3a
sl R
OO0 OO0 aa g | 2 ?Q\P
OWNees SO0 g8 E 0 _ 1 - B
SO0 SHOHE 3 o ya— % \ 4 ®
QO® QOO 7 b 438 oGib| | o >
I OO® QOO 8 9Gla G
Q00 SO0® 1.2 3 Semme [
QOO QBP0 14.4 i T ®° |
OO @@@@ o8 |7DC;—D§+QDC+ eN NN D%—Dg-%c- |
; 24— 200 o i o oveo0 |
&) & gos_— (¥DC+DC+DCH NN N bc-nc-ne- &

5—7 =T —_
42.5+0.2
Lwtos;» - Pin-Grid 3.2 mm

53+0.1 - Tolerance of PCB hole pattern [$]#o0.1
62.8£0.5 - Diameters of drill @ 1.15mm
- Copper thickness in hole 25 - 50 um
- Hole specification for contacts:
refer to SEMITOP E1/E2 Mounting Instruction

SEMITOP®E2
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This is an electrostatic discharge sensitive device (ESDS) according to international standard IEC 61340.

*IMPORTANT INFORMATION AND WARNINGS

The specifications of SEMIKRON products may not be considered as any guarantee or assurance of product
characteristics ("Beschaffenheitsgarantie"). The specifications of SEMIKRON products describe only the usual
characteristics of SEMIKRON products to be expected in typical applications, which may still vary depending on the
specific application. Therefore, products must be tested for the respective application in advance. Resulting from
this, application adjustments of any kind may be necessary. Any user of SEMIKRON products is responsible for the
safety of their applications embedding SEMIKRON products and must take adequate safety measures to prevent the
applications from causing any physical injury, fire or other problem, also if any SEMIKRON product becomes faulty.
Any user is responsible for making sure that the application design and realization are compliant with all laws,
regulations, norms and standards applicable to the scope of application. Unless otherwise explicitly approved by
SEMIKRON in a written document signed by authorized representatives of SEMIKRON, SEMIKRON products may not
be used in any applications where a failure of the product or any consequences of the use thereof can reasonably be
expected to result in personal injury. No representation or warranty is given and no liability is assumed with respect
to the accuracy, completeness and/or use of any information herein, including without limitation, warranties of non-
infringement of intellectual property rights of any third party. SEMIKRON does not convey any license under its or a
third party’s patent rights, copyrights, trade secrets or other intellectual property rights, neither does it make any
representation or warranty of non-infringement of intellectual property rights of any third party which may arise
from a user’s applications. Due to technical requirements our products may contain dangerous substances. For
information on the types in question please contact the nearest SEMIKRON sales office. This document supersedes
and replaces all previous SEMIKRON information of comparable content and scope. SEMIKRON may update and/or
revise this document at any time.
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