Absolute Maximum Ratings

Symbol Conditions 1)

VCES

VcGR Rge = 20 kQ

Ic Tease = 25/80 °C

IoM Tease = 25/80 °C; tp= 1ms
Vges

Ptot per 1GBT, Tease = 25 °C

Ti, (Tstg)

Vijsol AC, 1 min.

humidity DIN 40 040

climate DIN IEC 68T.1

Inverse Diode

If=- Ic Tease —25/80 °C

Ifm=- 1OM Tease = 25/80 °Cjtp= 1ms
Ifsm tp=10 ms; sin.; Tj =150 °C
12 tp=10 ms; 1j =150 °C

Characteristics

Symbol Conditions J)

V(BRICES Vge =0, Ic =4 mA

VGH{) Vge =VCEi Ic =8 mA

Ices VE=0 TT1j= 25°C
Vce =Vces JTj =125 °C

Iges VGE=20V,VCE=0

VcEsat c=200A|Vge=15V;

VcEsat ¢ =300 A[ Tj =25 (125) °Cj

ofs Vce =20V, Ic =200 A

CcHC per IGBT

Cies Vge =0

Coes \ Vee =25V

Ores f=1MHz

Lce

td(on) Vec =600 V

tr Vge=+15V/-15 V3

td(off) . lc =200 A, ind. load

tf RGon = RGoff= 4,7 Q

fon Tj= 125 °C

Eott D

Inverse Diode &

Vf=Vec t=200AjVge=0V,; !
Vf=Vec F=300Alt, =25 (125) °c3J
Vto T=125°C2

o Tj= 125 °C 28

Irrm F= 200 A; Tj= 25 (125)°C2
Qrr F= 200 A; Tj= 25 (125)°C2
FWD of type 'GAL" and "GAR" 8) 6
Vf=Vec F=200AjVge=0V; 1
Vf=Vec F=300 A[Tj =25 (125) °CJ
Vto Tj= 125 °C

w Tj=125°C

Irem F=200A; Tj =25 (125)°C2
Qrr F=200A; Tj =25 (125)°C2
Thermal Characteristics

Rthjc per IGBT

Rthjc per diode / FWD 6L

Rthch per module

©by SEMIKRON

Values
1200
1200
290/ 200
580 / 400
£20
1400
-40 ...+150(125)
2500
Class F
55/150/56
FWD6
260/180 350/ 230
600/400 580/ 400
2200 2900
24200 42000
min. typ. max
£Vees - -
45 55 6,5
- 3 45
- 15
- - 04
2,5(33,1) 3(3,7)
3(3,8)
108 150 -
- 700
- 18 24
- 25 3.2
- 1,0 1,3
- 20
- 250 400
- 90 160
- 550 700
- 70 100
_ 28 B
- 26 -
- 20(1,8) 25
- 225(2,1) -
- 11 1,2
- 3 55
- 70(105) -
- 10(26) -
- 191,7) 24
- 2,1(1,8) -
- - 1,2
- 3 35
- 80(140) -
- 10(34) -
- - 0,09
- - 0,180,1£
- - 0,038
0996

Units

<SsE<»r<<

> > >

Units

mWs

B8r»3<<<

m fi
ns
pC

°clw
°clw
°clw

SEMIKRDN

SEMITRANS® M
IGBT Modules

SKM 300 GB 123 D
SKM 300 GAL 123 D
SKM 300 GAR 123 D 6

SEMITRANS 3

GB GAL GAR

Features

* MOS input (voltage controlled)

« Nchannel, Homogeneous Si

* Low inductance case

* Very low tail current with low
temperature dependence

* High short circuit capability,
self limiting to 6 * IGom

« Latch-up free

¢ Fast & soft inverse CAL
diodes8

« Isolated copper baseplate
using DCB Direct Copper Bon-
ding Technology

« Large clearance (12 mm) and
creepage distances (20 mm).

Typical Applications: -+ B6 - 79

« Switching, not for linear use

* AC-inverter drives

« UPS

Tease = 25 °C, unless otherwise

specified

If=- lc, Vr=600V,

- dip/dt = 2000 A/ps, Vge =0 V

Use VGEoff=-5 ... -15 V

see fig. 2 + 3; RGAf=4,7 Q

The free-wheeling diodes of

the GAL and GAR types have

the data of the inverse diodes

of SKM 400 GA 123 D

8 CAL = Controlled Axial Lifetime
Technology.

Cases and mech. data -+ B6-100

SEMITRANS 3

QUL n e

B6- 95



SKM 300 GB 123 D ...

Tj=125°C
Vce = 600 V
Vge=% 15V
Rg=4,7n

0 Ic 100 200 300 A 400

Fig. 1 Rated power dissipation Ptot = f (Tc) Fig. 2 Turn-on /-off energy = f (Ic)
ICpulshC 300GB-5.vpo ICSCCN 300GB-6.vpo
Tj < 150 °C Tj"150°C
Vge= 15V Vge=% 15V
Rg(off) = 4,7 & tsc£ 10 [IS
lc=200 A L<25nH
len =200 A
VCE V] vce m
Fig. 5 Turn-off safe operating area (RBSOA) Fig. 6 Safe operating area at short circuit Ic = f (Vce)

B6- 96 0796 © by SEMIKRON



SEMIKRDN

Fig. 8 Rated current vs. temperature Ic = f (Tc)

o 1 2 3 4 S o t 2 3 a s
VceM VCEIV]
Fig. 9 Typ. output characteristic, tp= 80 ps; 25 "C Fig. 10 Typ. output characteristic, tp= 80 ps; 125 °C

Poord) = VeEsatffl mic(t)
VeEsal(f) = VEE(TO)(T]) + reEft]) « Ie(t)
VEETO)(T) < 1,5 + 0,002 (T] - 25) [V]

rcEfri) = 0,005 + 0,00002 (T, - 25) [

valid forVge=+ 15+* [V]; Ic > 0,3 laoom

Fig. 11 Typ. saturation characteristic (IGBT) Fig. 12 Typ. transfer characteristic, tp = 80 ps; Vce = 20 V
Calculation elements and equations

©by SEMIKRON 0796 B6- 97



SKM300 GB 123 D ...

Vge=0V
t=1MHZ
0 400 800 nC 1200
Fig. 13 Typ. gate charge characteristic
10% 300GB215 Tj=125°C Tj= 125°C
Vce = 600 V Vce = 600 V
Vge=% 15V Vge=+ 15V
Rgon —4,7 £2 Ilc=200 A
Rgoff= 4,7 £2 induct, load
induct, load
10--
10%
200 400
Fig. 15 Typ. switching times vs. Ic Fig. 16 Typ. switching times vs. gate resistor Rg
0 ¥ 100 200 300 A 400
Fig. 17 Typ. CAL diode forward characteristic Fig. 18 Diode turn-off energy dissipation per pulse

B6- 98 0796 ©bySEMIKRON



300GB219
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Fig. 19 Transient thermal impedance of IGBT
Zthjc =f (tp); D =tp/tc =tp-f

Fig. 21 Transient thermal impedance of the
freewheeling diode ZthiCD -> B 6 - 95, rem. 6)

Fig. 23 Typ. CAL diode reverse recovery

current Irr = f (diF/dt; Re)

©by SEMIKRON
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30068220
K/W
10"
. fc-5u .. 3
10"
10" E s; tv i, " |
— 0.20
zl-" jjz- 1 fesm:;ftSz:~ ;010 ift
10" 1 I\ |~V oos
AHticD
A
1010~ 10" 10" 10" 10- 8 10*

Fig. 20 Transient thermal impedance of
inverse CAL diodes Zhucd = f (tp);

0 I 100 200 300 A 400

Fig. 22 Typ CAL diode reverse recovery

0 diF/dt 5000 Alus 10000

Fig. 24 Typ. CAL diode recovered charge
Qrr = f (dip/dt; IF; Bq)

0796
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SKM300 GB 123 D ...

Mechar ical Data

Symbol
Mt
M2

a
w

Conditions

to heatsink, S| Units

to heatsink, US Units
for terminals, S| Units
for terminals US Units

(V6)

(V6)

min.

3
27
2,5
22

Freewheeling diode -> page B 6 - 95, remark 6.

B 6- 100

Values
tvo. max.
- 5
- 44
- 5
- 44
5x9,81
420
0796

This is an electrostatic discharge
sensitive device (ESDS).

Please observe the international
standard IEC 747-1, Chapter IX.

Three devices are supplied in one
SEMIBOX A without mounting hard-
ware, which can be ordered separa-
tely under Ident No. 33321100

(for 10 SEMITRANS 3). Larger pack-
ing units of 12 and 20 pieces are
used if suitable

Accessories ->page B6 - 4.
SEMIBOX -»pageC-1.
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