SEMITRANS ™ 2

IGBT Modules

SKM 100GB123D
SKM 100GAL123D
SKM 100GAR123D

Features

« MOS input (voltage controlled)

« N channel, Homogeneous Si

« Low inductance case

« Very low tail current with low
temperature dependence

« High short circuit capability, self
limiting to 6 x |

« Latch-up free

« Fast & soft inverse CAL diodes

« Isolated copper baseplate using
DCB Direct Copper Bonding
Technology

« Large clearance (10 mm) and
creepage distances (20 mm)

cnom

Typical Applications
» Switching (not for linear use)

Absolute Maximum Ratings

T, =25 °C, unless otherwise specified

GAR

Symbol |Conditions | Values |Units
IGBT

VoEs 1200 v
I T.=25(80) °C 100 (90) A
lcrm tp =1ms 150 A
Vaes £20 v
T (Tag) Toperation < Tstg -40 ... + 150 (125) °C
Vieol AC, 1 min. 2500 v
Inverse diode

I T.=25(80) °C 95 (65) A
lerm tp =1ms 150 A
lesm tp =10 ms; sin.; TJ. =150 °C 720 A
Freewheeling diode

I T.=25(80) °C 130 (90) A
= t, #4 ms 200 A
By t, =10 ms; sin.; T;= 150 °C 1100 A
Characteristics T, =25 °C, unless otherwise specified
Symbol |Conditions | min. typ. max. |Units
IGBT

Ve Vee = Vep lc =2 mA 45 55 6,5 v
logs Ve =0, Veg = Vegs, T;= 25 (125) °C 0.1 0,3 mA
Veero) T,=25(125)°C 1,4(1,6) 16(1,8) v
leg Vge =15V, T;=25 (125) °C 14,6 (20) 18,6 (25,3) | mQ
Ve sat) lcnom = 75 A, Vgg = 15V, chip level 2,5(3,1) 3(3,7) v
Cies under following conditions 5 6,6 nF
N Vee =0, Ve =25V, f=1MHz 0,72 0,9 nF
Cres 0,38 0,5 nF
Leg 30 nH
Recuee res., terminal-chip T = 25 (125) °C 0,75 (1) mQ
taon) Ve =600V, lgpom = 75 A 30 60 ns
t. Rgon = Rgof = 15 Q, T;=125°C 70 140 ns
taom Vge=+15V 450 600 ns
t; 70 90 ns
Eon (Eor) 10 (8) mJ
Inverse diode

Ve = Ve lenom = 75 A; Vg =0 V; T, = 25 (125) °C 2(1,8) 2,5 v
Viro) T,=125()°C 1,2 \Y
rr T,=125(°C 12 15 mQ
IrRM lenom = 75 A; T; =125 () °C 27 (40) A
Q, di/dt = 800 A/us 3(10) ucC
E, Vge =0V 3 mJ
FWD

Ve = Ve le =100 A; Vge =0V, T, = 25 (125) °C 2(1,8) 2,2 v
Viro) T,=125(°C 1,2 v
rr T,=125(°C 8 1" mQ
IRRM I =100 A; T, =25 (125) °C 35 (50) A
Q, di/dt = 1000 A/us 5(14) ucC
E, Vge =0V mJ
Thermal characteristics

Ringo) per IGBT 0,18 K/wW
R,h(j_c)D per Inverse Diode 0,5 KW
R,h(j_c)FD per FWD 0,36 K/W
R,h(c_s) per module 0,05 KW
Mechanical data

Mg to heatsink M6 3 5 Nm
M, to terminals M5 2,5 5 Nm
w 160 g
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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. 6 Typ. gate charge characteristic

800

0 _ 7
l—;l—|
| lcpuis = 75A | //
15 -
7
600V
10 7 4
1
1
1
5 /
1
1
1
0 Ji
1
5 //
7
Vae
-10
0 40
Qg ¢ nC




SKM 100GB123D

skm100gb123d 7 skm100gb123d_8
10000 T ; r : 10000 = T T T T
T, =125°C V=600V - T;=125°C V=600V
oo [ Vee =115V  Rgo=150Q ' g " Vee =215V Ic= 75A
- Reor =15Q  induct. load - induct. load
i 1 . Lorr
1000 1000
: 1-::Ic;ﬁ‘
f" tl‘ :
| s
r /‘/"_’_‘- 1'CIOI"I
100 — 100 —]
i -t — = tr —
o ] =~ =]
/‘-
on _| /
—_—
10 - - 10
30 Il 70 90 110 130 A 170 10 20 30 40 50 60 R,0O 80
Fig. 7 Typ. switching times vs. Ic Fig. 8 Typ. switching times vs. gate resistor Rs
1 skm100gb123d_9 1 skm100gh123d_10
zlh(-Jc) T | glw | I P —
KW ' . the-ie) 1]
0.1 L) 0.1 b {:;;y’
™~k = > d = ]
AL i s 4 T~ D=0,50
Ul M o7l ML T~ q
2,01 LIPSl D050 441 0,01 o LT, 0,20
7 T— il S A 0,10 =
| _HH L T = ] 0,20 T /I =1 - ol 0.05
P S & 0,10 T e
T il R T W P~ 0,02
il SR T 0,05 A 0,01
0,001 T 0,02 0,001 Z=single pulse =
: ¢ 0,01 = .
I T 0 I
4 | !
‘ : I
0,0001 | 0,0001 -
0,00001 0,0001 0,001 0,01 0,1 1 ts 10 0,00001 tp 0,001 0,01 0.1 s 1
Fig. 9 Transient thermal impedance of IGBT Fig. 10 Transient thermal impedance of FWD
= a = =t * = a = =t *
Zthp(j—c) f(tp), D tp/tc tp f Zthp(j—c) f(tp), D tp/tc tp f
100 skm100gb123d_11 120 - 5km100gb123d:712
/ | Voo =600V ZERRN
& T,=125°C /| Re=6
/ AL Vege =215V g
75 | ] I : il : L IF=T75A
125 °C o
25°C 80 v
/90
50 / / LA
/
/ //Y/12 o}
40 &
200
25 i
/ | 60 Q
"
Ie
0 / 0
0 Ve 1 2 3 v 4 0 dig/dt 2500 Alus 5000
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Fig. 13 Typ. CAL diode recovered charge
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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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