SKiiP 39TMLI12T4V2

MiniSKiiP® 3

SKiiP 39TMLI12T4V2

Features

* Robust and soft freewheeling diodes in
CAL technology

¢ Highly reliable spring contacts for
electrical connections

¢ UL recognised: File no. E63532

Remarks

¢ Case temperature limited to Tc= 125°C
max.; Tc = Ts (valid for baseplateless
modules)

¢ Product reliability results valid for

Ti=150°C (recommended

Top=-40...+150°C)

IGBT 1: outer IGBTs T1&T4

IGBT 2: inner IGBTs T2&T3

Diode 1: outer diodes D1&D4

Diode 2: inner diodes D2&D3

lyrms) = 160A max. for power terminals

Absolute Maximum Ratings

Symbol | Conditions Values ‘ Unit
IGBT 1
Vces T,=25°C 1200 Y,
| Ts=25°C 212 A
E Tj=150°C :
Ts=70°C 162 A
| Ts=25°C 235 A
c T,=175°C s
s=70°C 191 A
Icnom 200 A
Icrm Icrm = 3 X lgnom 600 A
Vaes -20...20 %
Vcc =800V
tosc Vee< 15V T;=150°C 10 Us
Vces <1200V
T -40 ... 175 °C
Absolute Maximum Ratings
Symbol |Conditions Values Unit
IGBT 2
Vees T,=25°C 650 v
| Ts=25°C 185 A
© T,=150°C s
Ts=70°C 138 A
| Ts=25°C 207 A
E T=175°C :
Te=70°C 165 A
Icnom 200 A
IcrRm lcrm = 3 X lcnom 600 A
Vaes -20...20 v
Vec =360V
tosc Vee< 15V T;=150°C 6 Us
Vces <650V
T -40 ... 175 °C
Absolute Maximum Ratings
Symbol |Conditions Values Unit
Diode 1
VRRM Tj=25°C 1200 v
| Ts=25°C 172 A
F Tj=150°C °
Ts=70°C 128 A
| Ts=25°C 194 A
F Tj=175°C :
Ts=70°C 154 A
IFnom 200 A
IrRM lerM = 3 X |Fnom 600 A
IFsm 10 ms, sin 180°, T; = 150 °C 990 A
T -40 ... 175 °C
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Absolute Maximum Ratings
Symbol | Conditions Values Unit
Diode 2
VRRM T,=25°C 650 %
| Ts=25°C 196 A
F Tj=150°C :
Ts=70°C 143 A
| Ts=25°C 223 A
F T=175°C :
s=70°C 174 A
IFnom 200 A
M|n|SK||P® 3 IFRM IrRM = 2 X |Fnom 400 A
IFsm 10ms Tj=25°C 1476 A
sin 180° T;=150°C 1224 A
T -40 ... 175 °C
. Absolute Maximum Ratings
SKiiP 39TMLI12T4V2 &
Symbol |Conditions Values Unit
Module
Features lRms) Tterminal = 80 °C, 20 A per spring 160 A
* Robust and soft freewheeling diodes in Tetg -40...125 °C
CAL technology Visol AC sinus 50 Hz, t = 1 min 2500 \Y;
¢ Highly reliable spring contacts for
electrical connections —
* UL recognised: File no. E63532 Characteristics
Symbol |Conditions min. typ. max. | Unit
Remarks IGBT 1
» Case temperature limited to Tc= 125°C VeE(sat) Ic =200 A T;=25°C 1.80 2.05 \'
max.; Tc = Ts (valid for baseplateless Vege=15V .
modules) chiplevel Tj=150°C 2.20 2.40 v
* Product reliability results valid for Veeo hiblevel Tj=25°C 0.8 0.9 \%
Ti<150°C ded Chipleve °
T]op=-4o J(rr1e gg%;nen © Tj=150°C 0.7 0.8 v
« IGBT 1: outer IGBTs T18T4 roe Vee=15V Tj=25°C 5 58 | mQ
* IGBT 2: inner IGBTs T2&T3 chiplevel Tj=150°C 7.5 8 mQ
¢ Diode 1: outer diodes D1&D4 VGEh) Vge=Vce V, Ic =12 mA 5 5.8 6.5 \%
. :3node_2:1|nnzr dIOd?S D2&D3 - lces Vee=0V T,=25°C 0.1 0.3 mA
Rrms) = 160A max. for power terminals Ve = 1200 V mA
Cies Voo = 25V f=1MHz 12.30 nF
CE= _
Coes Vee =0V f=1MHz 0.81 nF
Cres f=1MHz 0.69 nF
Qg -8V..+15V 1130 nC
Raint T;=25°C 3.8 Q
td(on) Vee =300V Tj =150°C 186 ns
t o=20" . |n=150°C 80 ns
Gon= 1. °
Eon Roui=1.5Q Tj=150°C 7.5 mJ
ta(of) di/dten = 2300 A/ps | Tj= 150 °C 377 ns
t di/dto = 1630 A/us T;=150°C 109 ns
Ve neg = -15V °
Eoft Ve pos = 15V Tj =150°C 12.8 mJ
Rth(j-s) per |GBT, )\paste=0-8 W/K*m 0.23 K/W
Characteristics
ot Symbol |Conditions min. typ. max. | Unit
Module
Mg to heat sink 2 2.5 Nm
w weight 82 g
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Characteristics
Symbol | Conditions min. typ. max. | Unit
IGBT 2
N Vegsay  |lc=200A Tj=25°C 1.45 1.85 %
Vee=15V .
chiplevel T;=150°C 1.70 2.10 \Y
Vceo . Tj=25°C 0.9 1 v
chiplevel
T;=150°C 0.82 0.9 \Y
I'cE Vge=15V Tj =25°C 2.8 4.3 mQ
F - chiplevel T,=150°C 4 6 mQ
MiniSKiiP® 3 v Ve VeV 3D
GE(th) ce=VceV,lc=3.2mA 5 5.8 6.5 Y,
lces Vge=0V Tj =25°C 0.1 0.3 mA
Vce=650V Tj=150°C mA
Cies Voo = 25V f=1MHz 12.32 nF
Coes VgE : 05V f=1MHz 0.77 nF
. E=
SKiiP 39TMLI12T4V2 Cres f=1MHz 0.37 nF
Qg -8V..+15V 1600 nC
Raint T,=25°C 1 Q
Features taon Ve =300V Tj=150°C 93 ns
o gztl)-utst and Is:oft freewheeling diodes in t, ::(; = 2002AQ T,=150 °C 62 ns
echnology Gon= - S
¢ Highly reliable spring contacts for Eon Rgor=2Q Tj=150°C 2 mJ
electrical connections taofr) di/dton = 3300 A/us | Tj= 150 °C 295 ns
¢ UL recognised: File no. E63532 tf di/dtert = 2200 A/us | Ty = 150 °C 86 ns
V =-15V
Eof Ve iy T,=150°C 9.3 mJ
GE pos =
Remarks R . _ -
th(j-s) per Diode, Apaste=0.8 W/K*m 0.33 K/wW

¢ Case temperature limited to Tc= 125°C
max.; Tc = Ts (valid for baseplateless

Characteristics

modules)
¢ Product reliability results valid for Symbol |Conditions min. typ. max. Unit
Ti<150°C (recoommended Diode 1
Top=-40...+150°C) .
« IGBT 1: outer IGBTs T1&T4 Ve=Vec |F=2007 Tj=25°C 2.2 25 v
* IGBT 2: inner IGBTs T2&T3 cr‘fi':ﬂ‘ev ol T,=150°C 2.2 25 v
¢ Diode 1: outer diodes D1&D4 S
« Diode 2: inner diodes D2&D3 Vo chiplevel Tj=25°C 13 1.5 v
* liams) = 160A max. for power terminals T;=150°C 0.9 1.1 \'%
e . T;=25°C 4.5 5.1 mQ
chiplevel
T;=150°C 6.3 6.9 mQ
[ IF=200 A T;=150°C 219 A
di/dtos = 3700 A/us |1 _ o
Q off Tj=150°C 31 C
" Veg=-15V j H
= Vg =300V T;=150°C 9.7 mJ
Ring-s) per Diode, Apaste=0.8 W/K*m 0.34 K/W
Characteristics
Symbol |Conditions min. typ. max. Unit
Diode 2
Ve=Vege |IF=200A Tj=25°C 1.4 1.8 v
Vge=0V N
chiplevel T;=150°C 1.4 1.8 \Y
Vro , Tj=25°C 1 1.2 Y
chiplevel
T;=150°C 0.9 1 \%
" re chiblevel T;=25°C 1.8 2.6 mQ
e P T,=150°C 2.7 3.9 mQ
IRRM I =200 A T;=150°C 154 A
er dl/dtoﬁ =2200 A/lJS Tj =150 °C 207 HC
Vge=-15V
Ex Vg =300V T;=150°C 5.5 mJ
Ring-s) per Diode, Apaste=0.8 W/K*m 0.38 K/W
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Characteristics

Symbol |Conditions | min. typ. max. ‘Unit
Temperature Sensor

1670 +

Rioo T=100°C (R25=100092) 2, Q
R(T)=1000Q[1+A(T-25°C)+B(T-25°C)?
R(T) 1, A=7.635*103°C™,

B=1.731*10%°C?

MiniSKiiP® 3

SKiiP 39TMLI12T4V2

Features

* Robust and soft freewheeling diodes in
CAL technology

¢ Highly reliable spring contacts for
electrical connections

¢ UL recognised: File no. E63532

Remarks

* Case temperature limited to Tc= 125°C
max.; Tc = Ts (valid for baseplateless
modules)

¢ Product reliability results valid for

Ti=150°C (recommended

Top=-40...+150°C)

IGBT 1: outer IGBTs T1&T4

IGBT 2: inner IGBTs T2&T3

Diode 1: outer diodes D1&D4

Diode 2: inner diodes D2&D3

lyrms) = 160A max. for power terminals
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200
300 AN
N\
/4 - \
/ 150 ™ N
200 |- T;=150°C // d \ \ T,=175°C
Vee =17 V’iy Limited by springs to \ \/JGE >15V
|- Vee=15V7 i 100 | jyrwis) = 160A
Vg =10 V-
\ IGBT =T1, T4\
100
50
lc [ \
/ inclusive R, e ¢
0 7/ [ 0
0 Ve 1 2 3 4 inv 5 0 Ts 50 100 150 in°C 200
Fig. 1: Typ. output characteristic, inclusive Rcc e Fig. 2: Rated current vs. temperature Ic =f (Ts)
40 ‘ | I ‘ 35 T T \
inmJ T,=150 °C E inmJ Tj=150°C Eon
35 7 Ve =300V on 30 | Vee =300V
Vge =215V Vee=£15V /
30 [~ Reomorr=1.5Q lc =200 A
IGBT =T1,T4 / Eoff 25 | 1GBT=T1, T4
25 | Dlode=D2 D3 / Diode = D2, D3
yd 20
20 /
15 — Eoff
15 e
/ 10
10
— E 5 ~
5 4 "
— E [ e —
E / T Err
0 |
0 . 100 200 300 400 ;. A 500 0 R, 4 8 12 .o 16
Fig. 3: Typ. turn-on /-off energy = f (Ic) Fig. 4: Typ. turn-on /-off energy = f (Rg)
400 J T [ T 1
t =80 ps / #Cpms =200 A
P 17 =
in A JVCE=20V . Vee =600V
// inv
300 / / 12
I/ 7
200
L
100 T;=150°C
" \VL/TJ: 25°C -3
[
c /) Vee
0 7 -8
0 Vee 5 10 inv 15 0 Qg 400 800 1200 . 1600
Fig. 5: Typ. transfer characteristic Fig. 6: Typ. gate charge characteristic
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1000 1000 —
taoff |
in ns o off .
— inns  1tyon |
/ / tr
tyon — ]
_—
100
100 . t;
t; T.=150 °C T;=150°C
Vee =300V Ve = 300 V
Vge =+ 15V Vee =215V
t Raonoft = 1,5 Q7 t lc =200 A
IGBT =T1, T4 IGBT = T1, T4
10 \ \ \ 10
0 I 100 200 300 inA 400 0 Rrg 3 6 8 12 15 T8
Fig. 7: Typ. switching times vs. Ic Fig. 8: Typ. switching times vs. gate resistor Rg
1 i 1 300 ‘
ingle pulse
[ single puise Diode= D2, D3 //
in KW ntl in A
_ /]
0,1 Diode= D2, D3 200
1”1GBT=T1, T4
T,= 150 °C //
0,01 g 100
/ 1/
/
/
/ ZL
Zth(j-s) Ir g
T,=25°C
0,001
0,00001 0,0001 0,001 0,01 0,1 1 10 0 ‘/
tp ins 00 Vg 1,0 2,0 inV

Fig. 9: Transient thermal impedance of IGBT and Diode

Fig. 10: CAL diode forward characteristic

250 |
inA | Vce=300V
T,=150°C
Vee=t 15V
200 1 172 200 A
IGBT =T1, T4
Diode = D2, D3
150 X150
/‘ 20
100 o
- 6,20
50 -
Rg= 15Q
IRR
0
0 g 1000 2000 i aps

Fig. 11: Typ. CAL diode peak reverse recovery current
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10 Ve =300V
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Fig. 12: Typ. CAL diode recovery charge
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400
in A //
T,=25°C — /
300 —VGT 15V /// / //_,,_
T,=150°C ’
Vg = 17 V— /
200 | v =15V /
Vee =11V

100 / IGBT=T2,T3

Ie R
inclusive Ree, e
0 |

0 Ve 1 2 3 inV4

Fig. 13: Typ. output characteristic, inclusive Rcc'+ egr

1
200 [ I>o T,=175°C |
N Vge 215V
in A
N
150 ’K \
L N\
Limited by springs to
100 | [t(RMS) = 160A
50 \
. \
0
0 Ts 50 100 150 in°C 200

Fig. 14: Rated current vs. temperature Ic=f (Ts)

Fig. 17: Typ. transfer characteristic

30 35
inmJ | T;=150°C in mJ T,=150 °C
Ve = 300 V 30 | Vee =300V
25 | Vge=+15V Vge =15V
Reonioft = 2 Q IC =200 A
IGBT = T2, T3 25 | IGBT=T2,T3
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/ 20
15 E. /
// 15
10 ~ _—— B
/ 10 S
—
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/ — on
0 0
0, 100 200 300 400 5 A 500 0 R; 4 8 12 ino 16
Fig. 15: Typ. turn-on /-off energy = f (Ic) Fig. 16: Typ. turn-on /-off energy = f (Rg)
600 I T T T 1
- lcpus = 200 A
inA t, = gO us ‘ / / 17 <‘\(/quls — 500 V
Vee=20V / / _ P \ y
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/ / 12
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0 Vee 5 10 iny 15 0 Qg 400 800 1200 1600 in nC

Fig. 18: Typ. gate charge characteristic
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1000
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t t T,=150°C
Vee = 300 V
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10
0 |, 100 200 300 i A 400

Fig. 19: Typ. switching times vs. I¢

1000
tdoff —]
in ns
tdon
/ t
%/‘/ r
100
—— tfi
T,=150 °C
t Vee = 300 V
Vee=%15V
I = 200 A
IGBT=T2,T3
10 : :
0 R, 3 6 9 12 15,018

Fig. 20: Typ. switching times vs. gate resistor Rg
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Fig. 21: Transient thermal impedance of IGBT and Diode
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Fig. 22: CAL diode forward characteristic
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Fig. 23: Typ. CAL diode peak reverse recovery current
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Fig. 24: Typ. CAL diode recovery charge
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This is an electrostatic discharge sensitive device (ESDS), international standard IEC 60747-1, Chapter IX
* The specifications of our components may not be considered as an assurance of component characteristics. Components have to be tested

for the respective application. Adjustments may be necessary. The use of SEMIKRON products in life support appliances and systems is
subject to prior specification and written approval by SEMIKRON. We therefore strongly recommend prior consultation of our staff.
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