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SEMITOP® 3

IGBT Module

SK20GD123

Preliminary Data

Features

« Compact design

« One screw mounting

» Heat transfer and isolation
through direct copper bonded
aluminium oxide ceramic (DCB)

o N-channel homogeneous silicon
structure (NPT-Non
punch-through IGBT)

« High short circuit capability

o Low tail current with low
temperature dependence

« UL recognized, file no. E63532

Typical Applications
Switching (not for linear use)
o Inverter

« Switched mode power supplies
« UPS

Absolute Maximum Ratings

Ts =25 °C, unless otherwise specified

Symbol |Conditions | Values | Units
IGBT
Vees T,=25°C 1200 \Y;
I T,=125°C T,=25°C 23 A
T,=80°C 15 A
lcrRm lcrm= 2 X lgnom 30 A
Vees +20 \Y
tosc Ve =600V; Vge <20V, T,=125°C 10 us
VCEs < 1200 V
Inverse Diode
I T,=150°C T,=25°C 24 A
T,=80°C 17 A
lrrm lerm= 2 X lEnom A
lrsm tp =10 ms; half sine wave TJ. =150 °C 180 A
Module
It(RMS) A
T, -40 ... +150 °C
Teq -40 ... +125 °C
Vil AC, 1 min. 2500 \Y;
Characteristics T = 25 °C, unless otherwise specified
Symbol |Conditions | min.  typ. max. |Units
IGBT
Veen) Ve = Veg e = 0,6 mA 45 55 6,5 \Y;
lces Vge =0V, Vg = Ve T,=25°C 0,1 mA
T,=125°C mA
loes Vee =0V, Vge =30V T,=25°C 480 nA
T,=125°C nA
Vero T,=25°C 1,2 V
T,=125°C 1,2 \Y
fee Vge =15V T,=25°C 86 mQ
T,=125°C 126 mQ
VCE(sat) ICnom =15A, VGE =15V Tj = 25°Cchiplev. 2 2,5 3 \
T,=125°Cyppien. 31 3,7 Y,
C'ies 1 nF
Coes Vee =25, Vge =0V f=1MHz 0,15 nF
Cres 0,07 nF
Qg Vge=0 ... 20V 90 nC
ta(on) 35 ns
t. Rgon =40 Q Ve = 600V 45 ns
Eqn lenom= 15A 2 mJ
ta(oft Rgor =40 Q T,=125°C 250 ns
t; Vge=z15V 70 ns
Eon 1,8 mJ
Rin-s) per IGBT 1,4 K/W
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Characteristics
Symbol |Conditions | min.  typ. max. |Units
Inverse Diode
Ve=Vee  |lpnom=15A Vge =0V T,=25°Cye, 2 2,5 v
T;= 125 °Cpipien. 1,8 2,3
Veo T;=125°C 1 1,2
e T;=125°C 53 73 mQ
lrrut lenom = 15 A T;=125°C 16 A
® Q, di/dt = -200 A/us 27 Hc
Ring-s)p per diode 1,7 KW
IGBT Module M, to heat sink M1 2,25 2,5 Nm
w 30 g

SK20GD123

This is an electrostatic discharge sensitive device (ESDS), international standard

Preliminary Data 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

Features delivery, performance or suitability.

« Compact design

« One screw mounting

« Heat transfer and isolation
through direct copper bonded
aluminium oxide ceramic (DCB)

« N-channel homogeneous silicon
structure (NPT-Non
punch-through IGBT)

« High short circuit capability

« Low tail current with low
temperature dependence

« UL recognized, file no. E63532

Typical Applications
« Switching (not for linear use)
o Inverter

« Switched mode power supplies
« UPS

2 30-10-2006 DIL © by SEMIKRON



SK20GD123

20GD123.xIs - 1

30
L | 4
A — Tj=125°C ////
o5 || 17V ’/ /  /
15V // /
] 13V — /
20 |— 11V \\\# /
/44
] v /
5| A
Vi
. V2
d
Y/
5
lc
0
0 Vce 1 2 3 4 v 5
Fig. 1 Typ. output characteristic, inclusive R —
20GD123.xls - 3 20GD123.xs - 4
B = *° M1 E
mWs [ ]Tj=125°C Vi on 1 mWs v = 600V .
5 []Vec = 600V / 3 HVee = 15V
| |Vge = 15V / lc = 15A
[ |Rg =40 Q y A 25
4 £
2 e Bt |
/ pumm=]
3 /
/ _ Eott T | 1.5
/ L T
2 1
l'
//
1 e EO,S
E0 0
0 20 40 60 80 100 120 140 160 180
Ol 5 10 15 20 25 30 35 p 40 Rg o
Fig. 3 Typ. turn-on /-off energy = f (Ic) Fig. 4 Typ. turn-on /-off energy = f (RG)
20 20GD123.xls - 9
\ —[—|—l—| 15A / /
18 |lcpus = 15 /—
600V / /
14
12 7 800V |
10 L/
8

0 Qgue 20 40 60 8o "C 100
Fig. 6 Typ. gate charge characteristic

3 30-10-2006 DIL © by SEMIKRON



SK20GD123

1000 20GD123.xls - 7 1000 20GD123.xls - 8
T T T T T T T T T T T
HTj=125C Voo = 600V n
HVge =215V Reofr= Rgon = 40Q — e ldoff _|
NS induct. Load 1 e
/4/
T —
] taoff -
‘ ’ tdon
100 o —
100 — t, —t —
_ -
taon || >5
L | A | —
t t t | !
Tj=125°C Ve = 600V
Vge = #15V Ic =15A Induct. Load
10 10 1 1 1 | 1 I 1 1
0lg 5 10 15 20 25 30 35, 40 ORG20 40 60 80 100 120 140 1622 180
Fig. 7 Typ. switching times vs. e Fig. 8 Typ. switching times vs. gate resistor R
30 20GD123.xIs - 10
A /
25 /
1/
20 Tj=125°C /
/
15 7
'I /
10
/| -
7 / Tj=25C| |
5 v
| e
-
F 0 L, - -’//
0 Vg 1 2 v 3
Fig. 10 CAL diode forward characteristic

4 30-10-2006 DIL © by SEMIKRON



SK20GD123

UL recognized file no. E 63 532
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