- IGBT Module
GF'E=Gm SKiiP 24NAB12T4V1

l Key Features

*Trench 4 IGBTs
-Robust and soft switching freewheeling diodes in CAL technology
-Highly reliable spring contacts for electrical connections

l Typical Applications

*Inverter up to 22 kVA f i . HF :L
-Typical motor power 11 kW Ty =
P .Y i Kz Kz |
I Remarks . oo ' . '
Fig. 1 Circuit configuration Fig. 2 Module appearance

+Case temp. limited to T. = 125°C max. (for baseplateless modules T =T,)
+product rel. results valid for T, < 150 (recomm. T,= -40...+150°C)

| Absolute Maximum Ratings

Symbol Conditions Values Unit
Inverter - IGBT
VCES Tj: 25°C 1200 V
Ts =25°C 48 A
[ Apaste=0.8 W/(mK), Tj= 175 °C
Ts =70°C 39 A
Ts =25°C 53 A
[ Apaste=2.5 W/(mK), T;= 175 °C
Ts =70°C 43 A
ICnom 35 A
Icrm 105 A
Vees -20...20 %
tosc Ve =800V, Vg < 15V, Vees < 1200V | T, =150°C 10 Hs
Tj -40...175 °C
Chopper - IGBT
VCES TJ': 25°C 1200 Vv
Ts =25°C 48 A
le 7\paste=0.8 W/(mK), Tj=175 °C
Ts =70°C 39 A
Ts =25°C 53 A
[ Apaste=2.5 W/(mK), T;= 175 °C
T, =70°C 43 A
ICnom 35 A
Icrm 105 A
< Vaes -20..20 Vv
o
5 tpsc VCC =800 V, VGE <15 V, VCES <1200V TJ =150°C 10 us
g T; -40..175 | °C
o
5
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I Absolute Maximum Ratings

Symbol Conditions Values Unit
Inverse - Diode
VRrM Tj=25°C 1200 v
Ts =25°C 44 A
I Apaste=0.8 W/(mK), Tj= 175 °C
Ts =70°C 35 A
Ts =25°C 49 A
Ip Apaste=2.5 W/(mK), T;= 175 °C
Ts =70°C 40 A
Ierm 105 A
Irsm t, =10 ms, sin 180°, T;= 150 °C 170 A
T -40..175 | °C
Freewheeling - Diode
VRRM Tj: 25°C 1200 Vv
Ts =25°C 44 A
I Apaste=0.8 W/(mK), T;= 175 °C
Ts =70°C 35 A
Ts =25°C 49 A
I Apaste=2.5 W/(mK), T;= 175 °C
Ts =70°C 40 A
Ierm 105 A
lrsm t, =10 ms, sin 180°, T;= 150 °C 170 A
T -40..175 | °C
Symbol Conditions Values Unit
Rectifier - Diode
VRRM TJ: 25°C 1600 V
T, =25°C 52 A
Ir Apaste=0.8 W/(mK), Tj= 150 °C
Ts =70°C 39 A
T, =25°C 57 A
Ir Apaste=2.5 W/(mK), Tj= 150 °C
Ts =70°C 43 A
) T,=25°C 370 A
lrsm t, =10 ms, sin 180°
T;=150°C 270 A
X T,=25°C 685 A's
it t, =10 ms, sin 180° "
T;=150°C 365 As
T; -40...150 °C
Module
lt(rms) Tterminal = 80 °C, 20 A per spring 40 A
Tete module without TIM -40...125 °C
Visol AC sinus 50 Hz, 1 min 2500 Vv
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Symbol Conditions \ min.\ typ. \ max. \ Unit
Inverter - IGBT

Vee(sat) lc =35 A, Vee = 15V, chiplevel TTiJ:_12550 OCC ;gg 54112 x
Veeo chiplevel T,=25°C 0.80 | 0.90 V
T;=150°C 0.70 | 0.80 V

ree Vee = 15V, chiplevel 'I-'l,-l=_12550 ‘(’:C 22 ij 28
VGE(th) Ve = Vg, Ic =1 mA 5 5.8 6.5 V
lces Vee=0V, Ve = 1200V, T;=25 °C 1 | mA
Cies f=1MHz 1.95 nF
Coes VCE:25 Vv, VGEZOV f=1MHz 0.16 nF
Cres f=1MHz 0.12 nF
Qs Vge =-8V..+ 15V 200 nC
RGint TJ‘Z 25°C 0 Q
td(on) Ve =600V T;=150°C 30 ns
t T;=150°C 35 ns
Eon le=35A T,= 150 °C 43 mJ
ta(off Rgon =180 T,= 150 °C 300 ns
t Reor= 18 Q T;=150°C 55 ns

di/dt,, = 830 A/us
Eoff di/dter = 600 Afpis T,=150°C 3.25 mJ
Vge=+15/.15V
Rin-s) per IGBT, Apaste=0.8 W/(mK) 1 K/W
Rth(-s) per IGBT, Apaste=2.5 W/(mK) 0.82 K/W
Chopper - IGBT

Ve sat) lc=35A, Ve = 15V, chiplevel TT, ':‘12;0 OCC igi ;ig x
Veeo chiplevel T;=25°C 0.80 | 0.90 V
T;=150°C 0.70 | 0.80 \Y

ree Ve = 15V, chiplevel TT,Iz_lsz_)O OCC 32 i;’ zg
VGE(th) VGE = VCE; lC =1mA 5 5.8 6.5 Vv

lCES VGE =0 V, VCE =1200 V, Ti =25°C 1 mA
Cies f=1MHz 1.95 nF
Coes Vee=25V,Vge =0V f=1MHz 0.16 nF
Cres f=1MHz 0.12 nF
Qe Vee=-8V..+15V 200 nC
Raint T,=25°C 0 o)
td(on) Vee =600V T;=150°C 30 ns
t, T;= 150 °C 35 ns
Eon le=35A T,= 150 °C 43 mJ
Ta(off) Rgon =18 Q Ti =150°C 300 ns
t Reor= 18 Q T;=150°C 55 ns
Eo Veg= +15/-15 V T;=150 °C 3.25 mJ

Rin(i.s) per IGBT, Apaste=0.8 W/(mK) 1 K/W

Rin.s) per IGBT, Apaste=2.5 W/(mK) 0.82 K/W
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Symbol Conditions ‘ min.‘ typ. ‘ max. ‘ Unit
Inverse -Diode
lr=35A, Vg =0V, chiplevel Tj=25°C 230 | 2.62 Vv
VE=Vec
lr=35A, Vg =0V, chiplevel Tj=150°C 229 | 2.62 Vv
Tj=25°C 130 | 1.50 Vv
Vo chiplevel
Tj=150°C 0.90 | 1.10 Vv
Tj=25°C 29 32 mQ
re chiplevel
T,=150°C 40 | 43 | mQ
IRRM ||: =35A TJ =150 °C 34 A
Q di/dtys = 1250 A/us Tj=150°C 5.6 uc
VGE =-15V
E, Vo= 600V T;=150 °C 2.4 mJ
CC—
Rin(js) per Diode, Apaste=0.8 W/(mK) 1.2 K/W
Rin(j-s) per Diode, Apaste=2.5 W/(mK) 1 K/W
Freewheeling - Diode
lr=35A, Vg =0V, chiplevel Tj=25°C 230 | 2.62 Vv
VE=Vec
lr=35A, Vg =0V, chiplevel Tj=150°C 229 | 2.62 Vv
T,=25°C 130 | 150 | V
Vo chiplevel
Tj=150°C 0.90 | 1.10 Vv
Tj=25°C 29 32 mQ
re chiplevel
T,=150°C 40 | 43 | mQ
Ik lF=35A T;=150°C 34 A
di/dt,f = 1250 A/us
Qrr Tj =150°C 5.6 ucC
VGE =-15V
Em Vee=600V TJ =150°C 24 mJ
Rin(j-s) per Diode, Apaste=0.8 W/(mK) 12 K/W
Rinj-s) per Diode, Apaste=2.5 W/(mK) 1 K/W
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Symbol Conditions min. max. | Unit
Rectifier - Diode
T;=25°C 1.00 121 | Vv
VF = VEC ||: =13 A, Chiplevel
Tj=125°C 0.90 1.10 vV
Tj=25°C 0.88 0.98 vV
Vo chiplevel
Tj=125°C 0.73 0.83 vV
T,=25°C 9.2 18 | mQ
re chiplevel
Tj=125°C 13 21 mQ
IR TJ =145 OC, VRRM 1.1 mA
Rih(j-s) per Diode, Apaste=0.8 W/(mK) 1.25 K/W
Rih(j-s) per Diode, Apaste=2.5 W/(mK) 1.1 K/W
Module
M to heat sink 2 2.5 | Nm
w 55 g
Lce - nH
Temperature Sensor
R100 T,=100°C (R,s=1000Q) 1670 + 3% Q
R Rm=1000Q[1+A(T-25°C)+B(T-25°C)?],
(T)
A=7.635*10-3°C-", B=1.731*10-5°C-2
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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. |
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Fig. 8: Typ. switching times vs. gate resistor R,
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Fig. 9: Typ. transient thermal impedance
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Fig. 10: Typ. CAL diode forward characteristic
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Fig. 11: Typ. CAL diode peak reverse recovery current
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Fig. 12: Typ. input bridge forward characteristic
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l Pinout
Pin out
Pin X Y Functio Pin X Y Funct Pin X Y Function
n on

24.38 -21.80 g5 23 8.38 5.80 45 -12.23 | -5.80 DC+
2 24.38 -18.60 E5 24 8.38 12.20 | g2 46 -12.23 | 0.70 B+
3 24.38 -15.40 W 25 8.38 15.40 |DC-/E| 47 -12.23 | 3.90
4 24.38 -12.20 26 8.38 18.60 48 -12.23 | 7.10 B+
5 24.38 -9.00 W 27 8.38 21.80 B- 49 -12.23 | 10.30
6 24.38 -5.80 28 2.46 -21.80 | gl 50 -12.23 | 15.40 rect-
7 24.38 -2.60 29 2.46 -18.60 51 -12.23 | 18.60 rect-
8 24.38 12.20 g6 30 2.46 -1540 | E1 52 -12.23 | 21.80 rect-
9 24.38 15.40 31 2.46 -1220 | U 53 -24.38 | -21.80 L3
10 24.38 18.60 T+ 32 2.46 -9.00 54 -24.38 | -18.60
11 24.38 21.80 T- 33 2.46 -5.80 u 55 -24.38 | -15.40 L3
12 16.58 12.20 g4 34 0.03 5.80 B 56 -24.38 |-12.20
13 16.58 15.40 DC- 35 0.03 9.00 B 57 -24.38 | -9.00
14 16.58 18.60 36 0.03 12.20 58 -24.38 | -5.80
15 16.58 21.80 DC- 37 0.03 15.40 59 -24.38 | -2.50 L2
16 13.42 -21.80 g3 38 0.03 18.60 B- 60 -24.38 | 0.70
17 13.42 -18.60 39 0.03 21.80 | gl4 61 -24.38 | 3.90 L2
18 13.42 -15.40 E3 40 -8.51 -21.80 | rect+ | 62 -24.38 | 7.10
19 13.42 -12.20 v 41 -8.51 -18.60 | rect+ | 63 -24.38 | 15.40 L1
20 13.42 -9.00 42 -8.51 -15.40 64 -24.38 | 18.60
21 13.42 -5.80 v 43 -8.51 -12.20 | DC+ 65 -24.38 | 21.80 L1
22 8.38 2.60 44 -12.23 -9.00

allvaluesin mm

| D25 gt | 16
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| Pinout and Dimensions

rect+ B+ DC+
o o (o]
D1 D3 D5
p7/N D9/ pii/\ p13/\ IﬂK ﬂK ﬂK
gl g3 g5
Elo E3o E5o
Llo—1 3 _M oU
L20o T+¢—OT- +—oB oV
L3C _oW
D2 D4 D6
o8N p107K p127K TﬂK ﬂK Iﬂ ﬂ
gl4 g2 g4 g6
(¢} o o
rect- B- DC- DC-/E
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