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SEMiX®13

Trench IGBT Modules

SEMiX151GD066HDs
Preliminary Data

Features

* Homogeneous Si

¢ Trench = Trenchgate technology

* VcEsay With positive temperature
coefficient

¢ UL recognised file no. E63532

Typical Applications

¢ Matrix Converter
¢ Resonant Inverter
e Current Source Inverter

Remarks

¢ Case temperature limited to Tc=125°C
max.

¢ Product reliability results are valid for
T=150°C

¢ For short circuit: Soft Rgost
recommended

* Take care of over-voltage caused by
stray inductance

© by SEMIKRON

Absolute Maximum Ratings

Symbol ‘ Conditions Values | Unit
IGBT
Vces 600 Y
Ic T=175°C T.=25°C 201 A
T.=80°C 152 A
Icnom 150 A
IcrRm lcrm = 2Xlcnom 300 A
Vees -20...20 Y
Vee =360V
tpsc }r/]G: 1351050\5: 6 us
Vces <600V
T; -40 ... 175 °C
Inverse diode
Ir T=175°C Te=25°C 219 A
T.=80°C 161 A
IFnom 150 A
IFRM IFrRM = 2XIFnom 300 A
lesm t, =10 ms, sin 180°, Tj=25 °C 980 A
T -40 ... 175 °C
Module
lrms) 600 A
Tetg -40 ... 125 °C
Visol AC sinus 50Hz, t = 1 min 4000 Vv
Characteristics
Symbol |Conditions min. typ. max. Unit
IGBT
VeE(sat) lc=150 A Tj=25°C 1.45 1.9 v
VGE =15V
chiplevel T;=150°C 1.70 2.1 Y%
Veeo Tj=25°C 0.9 1 \Y;
T;j=150°C 0.85 0.9 \
rce Vee = 15V Tj=25°C 3.7 6.0 mQ
T,=150°C 5.7 8.0 mQ
VGE(h) Vee=VcE, lc =2.4 mA 5 5.8 6.5 \%
Ices Vge=0V Tj=25°C 0.15 0.45 mA
Vce =600V Tj=150°C mA
Cies f=1MHz 9.2 nF
Coos  yEIDY f=1MHz 0.58 nF
Cres f=1MHz 0.27 nF
Qg Vge=-8V..+ 15V 1200 nC
Raint Tj=25°C 2.00 Q
td(on) VCC =300V 140 ns
t, lc=150A 40 ns
Eon ;':0: i‘:g o 3.8 md
ta(ofty Rgoff = 4.5 Q 385 ns
1 40 ns
Eorf 6.1 mJ
Ring-c) per IGBT 0.29 KW
Rth(j-s) per IGBT K/W
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SEMiX151GD066HDs
Preliminary Data

Features

* Homogeneous Si

¢ Trench = Trenchgate technology

* VcEsay With positive temperature
coefficient

¢ UL recognised file no. E63532

Typical Applications

¢ Matrix Converter
¢ Resonant Inverter
e Current Source Inverter

Remarks

¢ Case temperature limited to Tc=125°C
max.

¢ Product reliability results are valid for
Ti=150°C

¢ For short circuit: Soft Rgoff
recommended

* Take care of over-voltage caused by
stray inductance

Symbol ‘Conditions min. typ. max. ‘ Unit
Inverse diode
Ve=Vege |lF=150A Tj=25°C 1.4 1.6 v
Vge=0V
chiplevel T;=150°C 1.4 1.6 \
Veo Tj=25°C 0.9 1 1.1 \Y
T;=150°C 0.75 0.85 0.95 \
re Tj=25°C 2.0 27 3.3 mQ
T;=150°C 3.0 3.7 4.3 mQ
[ lF=150 A Tj=150°C 155 A
Q. di/dtor = 3000 A/us T;=150°C 24 uC
Vee=-8V
Er Vee = 300 V T;=150°C 5.8 mJ
Rin(-c) per diode 0.36 K/W
Ring-s) per diode K/W
Module
Lce 20 nH
Recee . . |Tc=25°C 0.7 mQ
res., terminal-chip
Tc=125°C 1 mQ
Rinc-s) per module 0.04 K/W
Mg to heat sink (M5) 3 5 Nm
M, to terminals (M6) 25 5 Nm
Nm
w 350 g
Temperature sensor
Rioo T.=100°C (R25=5 kQ) Oig,s,f' kQ
Biooias Rm=R100eXp[B10o125(1/T-1/T100)]; 3550 K
TIK]; £2%
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Fig. 5 Typ. transfer characteristic

Fig. 6 Typ. gate charge characteristic




1000 SEMIX 151GD066HD xIs 10000 . SEMIiX 151GDO66HD xIs
HT, =150 °C
[ns] [ns] HVee =300V
t _VGE =-8/+15V
doff Hle =150 A —
ta off
1000
tdon
100
t, _|
t /"\ . tdon
100 — |
T, =150 C || L
Vee =300V ] [PR—
¢ Vge = -8/+15V i
Rs =4,5Q
10 e — 10
0 |C 200 [A] 400 0 RG 10 20 Q] 30
Fig. 7 Typ. switching times vs. I¢ Fig. 8 Typ. switching times vs. gate resistor Rg
1 SEMIX 151GD0B6HD _ 300 SEMiX 151GD066HD.xIs
(K] [Esingle pulse | diode /
WA A /
1
0 Zatlligogll / /
200
0,01 /
77 4 \\
Z,
/
100
0,001 |—p / \
7 Tj= 150 °C
th(j-c) o
| ——T,=25°C
.
0,0001 o / | |
0,00001 0,0001 0,001 0,01 0,1 1
tp [s] 0 v 1 2 v 3
Fig. 9 Typ. transient thermal impedance Fig. 10 Typ. CAL diode forward charact., incl. Rcce
200 SEMiX 151GD066HD.xIs SEMiX 151GDO6EHD X!
) | Voo =300V | \ [WC] {[Vee = 300 V
T, =150 °C RalQl= 3.2 T, =150°C
VGE = -8/+15V 4’5 40 VGE = -8/+15V 45— 07
lr =150 A X T T 6 . |

6,5 RG [Q] = 1.3

241 - 230

11,;( ( ‘
100 241 154
4 jr |
20 7L 115
|
77 = Ir[A]

B
B

0 dig/dt 2000 [A/us] 4000 0 digfdt 2000 4000 1a/ps]

Fig. 11 Typ. CAL diode peak reverse recovery current Fig. 12 Typ. CAL diode recovery charge




SEMiX151GD066HDs

case: SEMIX 13 —/ /| 0,3 | main terminal +, - / ~, ~ ‘
21 A <
screw duct (4x): //10 ‘ £ 2
A-A (2:17) —o 5 5 ©5.5,, spring duct (15x) o
04,5 Ol w3 3,4 40.10 35
0.0 Q| T E%
©2,5-03 mE ~|g 83
?21 0,00 _ %E
1oss [T0 S,
Myl [N [P I Z =7
)
Do
| \f “ 137.8 g| 7
— —_ Q —
£ No)
o = o = Q
— o . @] [
S x oy % Q x % + o]
Hio s x» s Howx vx S x
DT —ONT OO0 NITOONW 9]
T O—O—Y0ONO—sx 2220 250 +
. R VOPOODT TAN——O S < 20,10
marking of abel 16,9*
i abe ’
terminals Q w ) 16, 45*
13,5%
2 a A 10,0 £0,10
50,0 o7 7 % 1 1b 15 14 6,3*
“ ity 3,45%
) 360 \ v 2,2 £0,10
—| o + 0(guide pin)
O
N 140 ) e 1,05+
: ﬂ%'l ﬂ%ﬂ \ 9,0*
0 I fan) fa
7.0 ©AA A P\ 250010
1 L Y L
\ J b5,4
screw duct (3x centre). , |\ 5 o o o o
E-E (2:17) %) ) ) 0 o
= — N L 0 =
Mé- max marking of
10 deep terminals
Rules foT ’rhg_corﬁogt PC@BéE 04
rspring lanaing pa = o *0,
* all measures with k holes guidepins = @4 0,1

SEMiX 13
19 20
207
18
IE o kF o kE L

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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