SKiiP 12ACC12T4V10

Absolute Maximum Ratings

Symbol | Conditions Values Unit
IGBT1-6
Vces Tj=25°C 1200 Y,
Ic Apaste=0.8 W/(mK) |Ts=25°C 18 A
T,=175°C Ts=70°C 14 A
o lc Apaste=2.5 W/(mK) |Ts=25 °C 19 A
T;=175°C s=70°C 16 A
ICnom 8 A
MiniSKiiP® 1 loru 24 A
Vaes -20...20 \Y;
. Vee =800V
Twin 6-pack tose Vee<15V Tj=150°C 10 us
Vces <1200V
T -40...175 °C
SKiiP 12ACC12T4V10 IGBT7-12
Vees T;=25°C 1200 \Y
Ic Apaste=0.8 W/(mK) |Ts=25°C 28 A
* paste:
Ft:_atur: j IGBT Tj=175°C T,=70°C 23 A
¢ Trenc s o
 Robustand soft switching freewheeling le }‘F’as‘e=2'§ W/(mK) |Ts=25°C 31 A
diodes in CAL technology Tj=175°C Ts=70°C 26 A
¢ Highly reliable spring contacts for Icnom 15 A
electrical connections IcRMm 45 A
¢ UL recognized: File no. E63532 Vaes 20 .20 Vv
Typical Applications Vcc =800V
* 4Qinverters tosc zGE <1 152\(/)0 y T;=150°C 10 us
CES =
Remarks T -40...175 °C
* Max. case temperature limited to Diode 1 -6
Tc=125°C _ o5 o
« Terminal distances sufficient for basic VRRw Tj=25°C . 1200 v
insulation in 3-phase 480VAC TN 3 Apaste=0.8 W/(mK) |Ts=25°C 14 A
systems T;=150°C Ts=70°C 11 A
. I\DAC"'%'B‘C’)?/"E‘QEB Voos800v Ie Apaste=2.5 W/(mK) |Ts=25°C 15 A
e Max. potential difference T = 150 °C —70°
between +rect and +DC J Ts=70°C 12 A
* Max. 500V potential difference IFrm 10 A
between -rect and -DC IFsm 10 ms, sin 180°, T; = 150 °C 55 A
¢ Temperature sensor: no basic T -40 ... 150 °C
insulation to main circuit, signal .
processing with reference to -DC Diode 7 - 12
potential VRRM Tj=25°C 1200 Y
¢ Please refer to MiniSKiiP “Technical I Apaste=0.8 W/(mK) Ts=25°C 23 A
:Ex;t)lante.ltion,s;’ ar;d;::/lounfting t T;=175°C T.=70°C 18 A
nstructions” for further information
Ir Apaste=2.5 W/(mK) |Ts=25°C 24 A
Tj=175°C Ts=70°C 20 A
lerm 30 A
IFSM 10 ms, sin 1800, Tj =150 °C 65 A
T -40...175 °C
Module
lRrms) 20 A per spring 20 A
Tetg module without TIM -40 ... 125 °C
Visol AC sinus 50 Hz, 1 min 2500 \Y
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SKiiP 12ACC12T4V10

% Characteristics
& ‘\.‘\\s\‘"\ Symbol | Conditions min. typ. max. | Unit
A IGBT 1-6
\h'- “" Vorey |lc=8A T/=25°C 1.85 210 v
Vge=15V R
chiplevel T;=150°C 2.25 2.45 \
Vceo . Tj=25°C 0.80 0.90 \Y
chiplevel
Tj=150°C 0.70 0.80 \Y
: : rce Vee=15V Tj=25°C 131 150 mQ
F - chiplevel T,=150°C 194 206 mQ
MiniSKiiP® 1 v Ve VeV et
GE(th) ge=VceV,lc=1mA 5 5.8 6.5 \Y
lces Vge=0V Tj =25°C 1 mA
Twin 6-pack Vee = 1200V mA
Cies v y f=1MHz 0.49 nF
Coes ng " 05\/ f=1MHz 0.05 nF
. E=
SKiiP 12ACC12T4V10 Cres f=1MHz 0.03 nF
Qg Vge=-8V..+15V 45 nC
. Raint T,=25°C 0 Q
Features ta(on) Ve =600 V Tj=125°C 17 ns
* Trench 4 IGBTs t lc=8A T,=125°C 70 ns
¢ Robust and soft switching freewheeling Reon=51Q - N
diodes in CAL technology Eon Reof=51Q Tj=125°C 1 mJ
* Highly reliable spring contacts for taofr) di/dty, = 97 Ajus | Tj=125°C 300 ns
electrical connections t; di/dter = 106 A/us | Tj=125°C 120 ns
¢ UL recognized: File no. E63532 dv/dt = 3300 V/us
. L. E Vge=+15/-15V  |T;=125°C 0.7 mJ
Typical Applications of LSGE 29 nH :
* 4Qinverters Ring-s) per IGBT, Apaste=0.8 W/(mK) 1.84 K/W
Remarks Ring-s) per IGBT, Apaste=2.5 W/(mK) 1.6 K/W
¢ Max. case temperature limited to IGBT7-12
Tc=125°C Vegsay |lc=15A Tj=25°C 1.85 2.10 v
¢ Terminal distances sulfficient for basic Vge=15V N
insulation in 3-phase 480VAC TN chiplevel Tj=150°C 2.25 2.45 v
systems Veeo ) T;=25°C 0.80 0.90 \Y
* DC-link voltage Vpc<800V chiplevel T 2150 °C 0.70 0.80 Y
* Max. 500V potential difference e : '
between +rect and +DC fce Vee=15V Tj=25°C 70 80 ma
* Max. 500V potential difference chiplevel T;=150°C 103 110 mQ
between -rect and -DC VaE(h) Vee=Vce V, lc=1mA 5 5.8 6.5 \Y
© Tempgrature sensor: no bgsic lcEs V=0V T,=25°C 1 mA
insulation to main circuit, signal Vee = 1200 V A
processing with reference to -DC CEZ ) m
potential Cies Voo = 95V f=1MHz 0.90 nF
* Please refer to MiniSKiiP “Technical Coes VCE —ov f=1 MHz 0.08 nF
:EXplanationﬂs;' ar;d “":/qunfting . Cres o f=1MHz 0.06 nF
nstructions” for further information Qs Vee=-8V..+15V 85 nC
Raint T;=25°C 0 Q
ta(on) Vee =600V Tj=150°C 92 ns
t 'F<;=15’;99 T,=150°C 74 ns
Gon = °
Eon Rooi=39Q Tj=150°C 2.1 mJ
taofry di/dten = 188 A/jus |Tj=150°C 319 ns
t di/dtert = 200 A/us | Tj= 150 °C 77 ns
dv/dt = 3500 V/us
Eoif Vee=+15/-15V  |T;=150°C 1.6 mJ
Ls=22 nH
Kz K& J% JE% JE%& Ring-s) per IGBT, Apaste=0.8 W/(mK) 1.3 K/W
pam— o_%_o Rth(j-s) per IGBT, )\paste=2-5 W/(mK) 1.1 K/W
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SKiiP 12ACC12T4V10

Characteristics
Symbol | Conditions min. typ. max. | Unit
Diode 1 -6
Ve=Vege |IF=8A Tj=25°C 1.96 2.22 Y
Vge=0V R
chiplevel T;=125°C 2.08 2.34 \Y
Veo . T;=25°C 1.00 1.10 \
. chiplevel
s T;=125°C 0.80 0.90 \Y
O e re i Tj=25°C 120 140 mQ
chiplevel T/=125°C 160 180 Q
" m =@ i= m
MiniSKiiP® 1 - lF=8A Tj=125°C 5.4 A
Q. di/dto = 93 A/us T,=125°C 19 e
. Vge=-15V s
Twin 6-pack = Ve =600 V Tj=125°C 0.8 mJ
Rin(-s) per Diode, Apaste=0.8 W/(mK) 2.5 K/IW
. Rin(-s) per Diode, Apaste=2.5 W/(mK) 2.2 K/W
SKiiP 12ACC12T4V10 -
Diode 7 - 12
Ve=Vge |IF=15A Tj=25°C 2.38 2.71 Y,
Vge=0V .
Features* chiplevel T;=150°C 2.44 2.77 \Y
¢ Trench 4 IGBTs VEo . T;=25°C 1.30 1.50 \Y
. ZOZUSt.ang AsEftt svsrgitcrliingfreewheeling chiplevel T;=150°C 0.90 110 Vv
lodes in echnology re _ Tj=25°C 72 81 mQ
¢ Highly reliable spring contacts for chiplevel .
electrical connections Tj=150°C 103 111 mQ
UL recognized: File no. E63532 Inam le=15A T;=150°C 8.9 A
di/dtos = 220 A/us o
- . . Q off Ti=150°C 2.2 C
Typical Applications " Vee=-15V ] - H
* 4Qinverters Evr Vce =600 V Tj=150°C 0.8 mJ
o Max. case temperature limited to th(-5) per Diode, Apaste=2.5 W/(MK) -
Tc=125°C Module
* Terminal distances sufficient for basic Lce 60 nH
insulation in 3-phase 480VAC TN MS to heat sink 2 25 Nm
systems 30
« DC-link voltage Vpc<800V w 9
¢ Max. 500V potential difference Temperature Sensor
between +rect and +DC . 1670 =
e Max. 500V potential difference Rioo Tr=100°C (Rz5=10000) 3% Q
, Detween tectand DG Rm=1000Q[1+A(T-25°C)+B(T-25°C)?|
. errllpgra ure sensor: no basic | R A =17.63510°°C"1 °C",
insu atlo_n to main circuit, signal B = 1.731*10-5°C2 °C-2
processing with reference to -DC
potential

¢ Please refer to MiniSKiiP “Technical
Explanations” and “Mounting
Instructions” for further information
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Typ. output characteristic
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Typ. rated current vs. temperature Ig = f(Ts)
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Typ. turn-on /-off energy = f(Ic)
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IGBT 1-6 - Fig. 4:

Typ. turn-on /-off energy = f(Rg)
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IGBT 1-6 - Fig. 5:
Typ. transfer characteristic
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Typ. gate charge characteristic
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Transient thermal impedance of IGBT and Diode

1000 1000
ns
tyoff | ns T — |l |
— t
— d on—
tr — el ;
—— _/< // T
100 |taon 100
7 e te
|t o
Vs = T, =125°C| |
Ve =600V i
t V¢ =600V
t Ve =+ 15V || e ||
R =510 Vg =£15V
s lc =8A
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IGBT 1-6 - Fig. 7: IGBT 1-6 - Fig. 8:
Typ. switching times vs. I¢ Typ. switching times vs. gate resistor Rg
10 === 10
jsingle pulse |
KW A
diode ([~ TEH 8
1
b IGBT
Bl 6
0,1
/
Y 4 /
e = 0.8 W/(mK)
0,01 |=5 —1o5°
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7
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to s 00 V; 05 1,0 1,5 20 V 25
IGBT 1-6 - Fig. 9: IGBT 1-6 - Fig. 10:

CAL diode forward characteristic
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IGBT 1-6 - Fig. 11:

Typ. CAL diode peak reverse recovery current
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IGBT 1-6 - Fig. 12:
Typ. CAL diode recovery charge
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IGBT 7-12 - Fig. 1: IGBT 7-12 - Fig. 2:
Typ. output characteristic Typ. rated current vs. temperature Ig = f(Ts)
8 ‘ 4 | |
T, =150°C —150°
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IGBT 7-12 - Fig. 3: IGBT 7-12 - Fig. 4:
Typ. turn-on /-off energy = f(Ic) Typ. turn-on / -off energy = f(Rg)
30 ‘ 20
\
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20
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10 —
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I 4 /
VGE
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0 Vee 5 10 Y 15 0 Qg 40 80 nC 120

IGBT 7-12 - Fig. 5:
Typ. transfer characteristic

IGBT 7-12 - Fig. 6:
Typ. gate charge characteristic
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Typ. switching times vs. I¢ Typ. switching times vs. gate resistor Rg
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IGBT 7-12 - Fig. 9:
Transient thermal impedance of IGBT and Diode

IGBT 7-12 - Fig. 10:
CAL diode forward characteristic
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Typ. CAL diode peak reverse recovery current
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Pin out
Pin X Y Function | Pin X Y Function
1 15,93| -14,60 gll 16 0,53| 15,80 g2
2 15,93/ -9,80 w 17 -0,48| -14,6 g7
3 15,93| -5,00 18 -0,48| -9,80 U
4 15,93| -0,20 19 -5,48| -5,00| rect+
5 15,93/ 7,63] gl12 20 -5,48/ 5,35 g6
6 15,93| 12,63 T+ 21 -7,18/ 12,63| rect-
7 15,93| 15,80 T- 22 -7,18| 15,80 g4
8 8,23 9,45 gl0 23 -8,08| -14,60
9 8,23| 12,63 g8 24 -8,08/ -9,80, DC+
10 8,23| 15,80 DC- 25 | -15,03| -15,80 g3
11 7,73| -14,60 g9 26 | -15,03| -9,80 g5
12 7,73 -9,80 V 27 | -15,03 0 gl
13 7,73| -5,00 28 | -15,03] 9,80 L3
14 0,53 9,45 L1 29 | -15,03] 15,80 L2
15 0,53] 12,63
all values in mm
L2 glo
]
d R |-
L3 B T+
- X
5
) o |
2719¢ [y B ‘
rect+ =
3
g5 DC F
20 02
(@)
258 g]
g3 11
| N
X
Pinout and Dimensions
rect+ DC+
o o
D1 D3 D5 D7 D9 D11
1 G RC i ¢ TCR B CA
gl g3 g5 g7 g9 gl
Llo—¢ 9 ﬂ oU
L20 T+0—_z—OT- oV
L3c _oW
D2 D4 D6 D8 D10 D12
2Bk 2K A3k .22k
g2 g4 g6 g8 glo gl2
rect- DC-
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This is an electrostatic discharge sensitive device (ESDS) due to international standard IEC 61340.

*IMPORTANT INFORMATION AND WARNINGS

The specifications of SEMIKRON products may not be considered as guarantee or assurance of product characteristics
("Beschaffenheitsgarantie"). The specifications of SEMIKRON products describe only the usual characteristics of 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. Application adjustments may be necessary. The 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 a physical
injury, fire or other problem if any of SEMIKRON products become faulty. The user is responsible to make sure that the application design is
compliant with all applicable laws, regulations, norms and standards. Except as 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 assume any liability arising out of the
applications or use of any product; neither does it convey any license under its patent rights, copyrights, trade secrets or other intellectual
property rights, nor the rights of others. SEMIKRON makes no representation or warranty of non-infringement or alleged non-infringement of
intellectual property rights of any third party which may arise from 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 information previously supplied and may be superseded by updates. SEMIKRON reserves the right to make
changes.

© by SEMIKRON Rev. 6.0 - 21.09.2021




