SKiiP 24NAB176V1

Absolute Maximum Ratings
Symbol | Conditions | Values ‘ Unit
Inverter - IGBT
Vees Tj=25°C 1700 Y,
I Ts=25°C 33 A
© T,=125°C s
Ts=70°C 23 A
I Ts=25°C 38 A
- E Tj=150°C :
e s=70°C 29 A
Icnom 29 A
MiniSKiiP® 2 lorm leaw = 2 X lonom 58 A
Vaes -20...20 v
. \pe Vec=1200V
3-phase bridge rectifier + tose Vge<20V Tj=125°C 10 us
brake chopper + 3-phase Vees= 1700V ;
bridge inverter T 95 ... 150 c
Chopper - IGBT
Vees T;=25°C 1700 \Y
SKiiP 24NAB176V1 I Ts=25°C 33 A
E T=125°C :
Ts=70°C 23 A
Ic Ts=25°C 38 A
Tj=150°C
Features J T.=70°C 29 A
e Trench IGBTs . . . lnom 29 A
* Robust and soft freewheeling diodes in | leenr = 2 x 1 58 A
CAL technology CRM CRM = & X cnom
* Highly reliable spring contacts for Vaes -20...20 v
electrical connections Vee=1200V
» UL recognised: File no. E63532 tpsc Vee<20V T;=125°C 10 ps
Vces <1700V
T; -55 ... 150 °C
Remarks ' .
¢ Max. case temperature limited to Inverse - Diode
TC=125°C VRRM Tj =25°C 1700 \Y
* Product reliability results valid for Ir T < 125°C Ts=25°C 37 A
Ti<125°C (recommended = Ts=70°C 24 A
T op=-40...+125°C) | T.25°C
5 - = 48 A
* lyaws) limited to 20A for +B, B, -B, -DC/ F T,=175°C N
U, -DC/V, -DC/W power connectors Ts=70°C 38 A
* The distance between terminals of IFnom 40 A
temperature sensor and -DC/W is not Ierm IrRm = 2 X IFnom 80 A
SUfflCllent for basic |nSU|at|Of.1 IFSM tp =10 ms, sin 1800, T] =150 °C 280 A
¢ The distance between terminals of .
+rect, +B and +DC not sufficient for 0 -40...175 c
basic insulation Freewheeling - Diode
* The distance between terminals gf .-B, VRRM Tj=25°C 1700 v
-DC/U,.D'CN an.d -DC/W not sufficient Ir T,=25°C 37 A
for basic insulation Tj=125°C
Ts=70°C 24 A
| Ts=25°C 48 A
F T=175°C :
Te=70°C 38 A
IFnom 40 A
IrRM IrRM = 2 X |Enom 80 A
Irsm tp, =10 ms, sin 180°, Tj= 150 °C 280 A
T -40 ... 175 °C
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SKiiP 24NAB176V1

Absolute Maximum Ratings
Symbol | Conditions | Values ‘ Unit
Rectifier - Diode
VRRM T;=25°C 1800 \
I Ts=25°C, Tj=150°C 59 A
lFnom DC current 41 A
lFsm 10 ms Tj =25°C 370 A
sin 180° T;=150°C 270 A
: 12t 10 ms Tj=25°C 685 A2s
MiniSKiiP® 2 sin 180° T,=150°C 365 AZs
Tj -40 ... 150 °C
. - Module
g-p::aseh brldge re?’ctlfrl]er + lrms) Tterminal = 80 °C, 20 A per spring 40 A
rake chopper + 3-phase Tuo 40... 125 c
brldge inverter Visol AC sinus 50 Hz, 1 min 2500 \Y
. Characteristics
SKiiP 24NAB176V1
Symbol |Conditions min. typ. max. | Unit
Inverter - IGBT
Features VoE(sat) lc=29A Tj=25°C 2.00 2.45 v
. Vge=15V
Trench IGBTSs - chblevel Tj=125°C 2.45 2.90 v
* Robust and soft freewheeling diodes in p
CAL technology Vceo . Tj=25°C 1 1.2 v
. . . chiplevel
¢ Highly reliable spring contacts for T;=125°C 0.9 1.1 \
Ellt-actrlcal c.onzc.elc:t.llons Eo3532 ree Vee=15V T,=25°C 34 43 mo
recognised: File no. 5 chiplevel T;=125°C 53 62 mQ
VGE(th) Vge=VceV,Ic=1.2mA 5.2 5.8 6.4 \Y
Remarks lces Vae=0V Tj=25°C 0.1 0.3 mA
* Max. case temperature limited to Vee = 1700 V mA
Tc=125°C
¢ Product reliability results valid for Ces _ f=1MHz 2.50 nF
Vce=25V
T;=125°C (recommended Coes Vae =0V f=1MHz 0.1 nF
T op=-40...+125°C) Cres f=1MHz 0.08 nF
® It(RMS) limited to 20A for +B, B, -B, -DC/ QG -8V..+15V 240 nC
U, -DC/V, -DC/W power connectors oo
¢ The distance between terminals of Raint Tj=25°C s 32 Q
temperature sensor and -DC/W is not ta(on) Vec =900V Tj=125°C 290 ns
sufficient for basic insulation t lc=20A T;=125°C 40 ns
* The distance between terminals of Eor SG on = : g Tj=125°C 5.1 mJ
+rect, +B and +DC not sufficient for ¢ o off = Ti=125°C 690 ns
basic insulation d(off) di/dton = 580 A/us | 1 = E
* The distance between terminals of -B, i di/dter = 120 A/us | T; =125 °C 120 ns
-DC/U, DC/V and -DC/W not sufficient dufdt = 4000 V/us
for basic insulation = Vee=+15-15V  |Tj=125°C 6.3 mJ
Ls=47nH
Rin(-s) per IGBT, Apaste=0.8 W/K*m 0.91 K/W
Chopper - IGBT
Veesay  |lc=29A Ti=25°C 2.00 245 Vv
Vge=15V R
chiplevel T;=125°C 2.45 2.90 \Y
Veeo . Tj=25°C 1 1.2 \Y;
chiplevel
T;=125°C 0.9 1.1 \
fce Vege=15V Tj=25°C 34 43 mQ
chiplevel T;=125°C 53 62 mQ
VaE(h) Vee=VceV,Ic=1.2mA 5.2 5.8 6.4 \
lces Vge=0V Tj =25°C 0.1 0.3 mA
Vce=1700V Tj=125°C mA
Qg -8V..+15V 240 nC
Raint Tj=25°C 32 Q
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SKiiP 24NAB176V1

Characteristics
Symbol | Conditions | min. typ. max. ‘ Unit
Chopper - IGBT
ta(on) Vec =900V T;=125°C 290 ns
t 'Ft;=2°’1*9 T,=125°C 40 ns
Gon = °
Eon RGOff=1 Q T]=125 C 51 mJ
taoff) di/dto, = 580 A/us | Tj=125°C 690 ns
t; di/dter = 120 A/jus  |Tj=125°C 120 ns
. du/dt = 4000 V/us
" =@ Eoft Vge=+15/-15V Tj= 125°C 6.3 mdJ
MiniSKiiP® 2 Loz 47 nH
Ring-s) per Diode, Apaste=0.8 W/K*m 0.91 K/W
3-phase bridge rectifier + Inverse - °:°°"Z -
brake chopper + 3-phase Ve=Vec |F=" Tj=25°C 2 24 |V
. . Vge=0V 5
bridge inverter chiplevel Tj=150°C 2.1 2.6 v
Veo , T,=25°C 1.3 1.6 v
chiplevel
i Tj=150°C 1.1 12 v
SKiiP 24NAB176V1 e . T,=25°C 17 20 mo
chiplevel
T,=150°C 27 33 mQ
IRRM |F =20A Tj =125°C 32.7 A
Features dilditog = 620 A/
off = HS IT,=125°C 8.7 C
« Trench IGBTs QO Vee=-15V ! - a
* Robust and soft freewheeling diodes in En Ve =900V Tj=125°C 4.9 mJ
CAL technology Ring-s) per Diode, Apaste=0.8 W/K*m 1.14 K/W

¢ Highly reliable spring contacts for

. . Freewheeling - Diode
electrical connections 9

« UL recognised: File no. E63532 Ve =Vec '\; = iOOAV Tj=25°C 2 2.4 v
Cﬁi';l;vel T,=150°C 2.1 2.6 v
Remarks Vro , Tj=25°C 1.3 1.6 \%
. chiplevel
* Max. case temperature limited to Tj=150°C 1.1 1.2 \Y
;o=c] 25tOCI' bilit Its valid f F chiplevel Ti=25°C 17 20 me
¢ Product reliability results valid for - N
Ti=125°C (recommended Tj=150°C 27 33 maQ
Tj,0p=-40...+125°C) IrRRM IF=20A Tj=125°C 32.7 A
* lyaws) limited to 20A for +B, B, -B, -DC/ | Q, di/dtor =620 Alus |1 _ 125 oC 8.7 uc
U, -DC/V, -DC/W power connectors E Vee=-15V T.=125°C 4.9 mJ
* The distance between terminals of i Vee = 900 v ! :
temperature sensor and -DC/W is not Rin(-s) per Diode, Apaste=0.8 W/K*m 1.14 K/w
sufficient for basic insulation Rectifier - Diode
¢ The distance between terminals of
VE=V, lF=41A Tj=25°C 1.2 1. v
+rect, +B and +DC not sufficient for F=YEC \; Ge=0V ! >
basic insulation chiplevel T;=125°C 1.2 1.4 \Y
* The distance between terminals of -B
’ V Tj=25°C . . 1.1 \'
-DC/U, DC/V and -DC/W not sufficient Fo chiplevel : . 06 09
for basic insulation Tj=125°C 0.7 1 v
re . T;=25°C 7.9 8.7 mQ
chiplevel
T;=125°C 10 11 mQ
Ring-s) per Diode, Apaste=0.8 W/K*m 1.32 K/W
Module
Mg to heat sink 2 2.5 Nm
w 55 g
LCE 31 nH
Temperature Sensor
Ri10o T, =100 °C, tolerance = 3 % 1670 + Q
3%
R(T)=1000Q[1+A(T-25°C)+B(T-25°C)?
R(T) 1,A=7.635*10C°C1,
B=1.731*10%°C?2
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Fig. 1: Typ. output characteristic, inclusive Rcc e Fig. 2: Typ. rated current vs. temperature Ic = f(Ts)
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Fig. 3: Typ. turn-on /-off energy = f (Ic) Fig. 4: Typ. turn-on /-off energy = f (Rg)
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Fig. 5: Typ. transfer characteristic Fig. 6: Typ. gate charge characteristic
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Fig. 7: Typ. switching times vs. Ic Fig. 8: Typ. switching times vs. gate resistor Rg
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Fig. 9: Transient thermal impedance of IGBT and Diode Fig. 10: CAL diode forward characteristic
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Fig. 11: Typ. CAL diode peak reverse recovery current Fig. 12: Typ. input bridge forward characteristic
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.1 PCB TOP-VEW

Only for the standard
pressure part:
Accessible for mounting
of SMD (max height 35)
on PCB by customer)

mounting area

T
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PRESSURE PIN AREA
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pinout, dimensions
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sfandard pressure part
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the assembly instruction

For mounting please follow
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® power connector

confrol connector

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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