seMIKRON

Absolute Maximum Ratings Values SEMITRANS® M
Symbol | Conditions ¥ ..123D Units IGBT Modules
Vces 1200 \Y
Vcer Rce = 20 kQ 1200 \Y 6)
lc Tease = 25/80 °C 200/ 150 A SKM 195 GAL 123 D
lem Tease = 25/80 °C; tp = 1 ms 400/ 300 A
VGEes +20 \Y
Ptot per IGBT, Tcase = 25 °C 1250 W
T, (Tstg) —40 .. +150 (125) °C
Visol AC, 1 min. 2 500 \ =
humidity DIN 40 040 Class F
climate DINIEC 68 T.1 55/150/56 -
Inverse Diode FWD ©
IF=—Ic Tcase = 25/80 °C 25/15 130/90 A
lew=— lom | Tease = 25/80 °C; tp = 1 ms 50/ 30 400/ 300 A -
IFsm tp = 10 ms; sin.; Tj= 150 °C 200 1100 A
It t, = 10 ms; T;= 150 °C 200 6000 A%s
SEMITRANS 2
Characteristics
Symbol | Conditions ¥ min.  typ. max. | Units 6)
V(BR)CES Vee=0,lc =4 mA 2> VcEs - - \%
VGE(th) Vee = Vcg, Ic =6 mA 4,5 55 6,5 \ J
Ices Vee =0 ETJ = 25°C - 0,2 3 mA
Vce = Vees OTj= 125 °C - 12 - mA
lces Vee=20V,Vce=0 - - 1 HA GAL
VcEsat lc=150 AVGe =15V,  { - 2531 337 \Y Features
VcEsat Ic =200 AT = 25 (125) °CO - 2,8(3,6) - \ « MOS input (voltage controlled)
Ofs Vce =20V, Ic =150 A 95 - - S * N channel, Homogeneous Si
Cche per IGBT _ 700 pF * Very low tail current with low
Cies Ve =0 _ 10 13 = telmperatureAdependencfT
Coes Veg =25V _ 15 2 nF . ngh‘shc_)rt circuit capability,
Cres Of=1MHz _ 0,8 1,2 nE self limiting to 6 * lcnom
Lee _ _ 30 nH e Latch-up frge
» Fast & soft inverse CAL
td(on) Vce =600V - 220 400 ns diodes
tr Vee =-15V/+15 VY - 100 200 ns « Isolated copper baseplate
td(off) Ic =150 A, ind. load - 600 800 ns using DCB Direct Copper Bon-
t 5 RGon = Reoff = 5,6 Q - 70 100 ns ding Technology
Eon 5 Tj=125°C - 24 - mWs « Large clearance (13 mm) and
Eoft - 17 - mWs creepage distances (20 mm).
Inverse Diode ® Typical Applications:
VE=Vec | IF=15A WVee=0V; H - 208 25 \ +  Switching (not for linear use)
VE=Vec | IF=25A ETJ‘ =25(125)°CO - 23121 - \ + Brake chopper, Step-up-chop-
V1o Tj=125°C - - 1,2 \Y per
T Tj=125°C - 45 70 mQ
IRRM lF=15A; Tj=25(125)°C?| -  12(16) - A D Teee = 25 °C. unless otherwise
Qr lF=15A; Tj=25(125)°C?| - 127) - e specified
FWD of types “GAL" @ ? Jg=—Ic, VR =600V,
VE=Vec | IF=100 AlVee=0V; ol - 2048 25 v — dig/dt = 1000 A/ps, Vee = 0 V
Ve=Vee | k=150 AfTi=25 (125)°CcH| - 22521) - v 2 Use Voot =5 ... -15 V
Vro Tj=125°C - - 1,2 v o Seefig.2+3; Reot =560
T Tj=125°C - 8 11 mQ The free-wheeling diodes of
IRRM IF=100 A; Tj= 25 (125)°C?| — 35(50) - A the GAL type have the data of
Qn IF = 100 A; Tj = 25 (125) °C? — 5(14) _ puc the inverse diodes of
Thermal Characteristics 7) SKM 145 GB 123D
o for protection only
Rinic per IGBT B - 0.1 CIw ® CAL = Controlled Axial Lifetime
Rihjc per diode / FWD “GAL” - - 15/0,36| °C/W Technology.
Rihch per module - - 005 | “Ciw Cases and mech. data —
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SKM 195 GAL 123 D
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Fig. 1 Rated power dissipation Pt = f (Tc) Fig. 2 Turn-on /-off energy = f (Ic)
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Fig. 3 Turn-on /-off energy = f (Rg) Fig. 4 Maximum safe operating area (SOA) Ic = f (Vcg)
Icpuls/lc 1502rs0.vpo Icsc/leN 1502s0as.vpo
25 Tj<150°C 12 Tj< 150 °C
Vee=15V Vee=+15V
) Ry =56 Q 10 tse <10 ps
lc =150 A L<25nH
sl len =150 A
15 Note:
*Allowed numbers of
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Fig. 5 Turn-off safe operating area (RBSOA) Fig. 6 Safe operating area at short circuit Ic = f (VcE)
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Fig. 8 Rated current vs. temperature Ic = f (Tc)
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Fig. 9 Typ. output characteristic, tp = 80 ps; 25 °C Fig. 10 Typ. output characteristic, tp = 80 ps; 125 °C
Ic[A]l 1502gf3.vpo
320 /
Pcond) = VcEsatt) - lcg 280
240
VcEsat() = Vegroy) + reea) - I /
200
Vceoymj) < 1,5 + 0,002 (Tj - 25) [V] 160 /
rce(rj) = 0,0066 + 0,000028 (T; - 25) [Q] 120 //
80

valid for Voe = +15 * £ [V]; Ic > 0.3 Icnom
40

0
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VGE V]
Fig. 11 Typ. saturation characteristic (IGBT) Fig. 12 Typ. transfer characteristic, t, = 80 ps; Vce = 20 V
Calculation elements and equations
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SKM 195 GAL 123 D

1502Qg3.vpo

18 T / /\{

600V 800V
. /]
14

- /
- /

VGE [V]
20 ‘

0 200 400 600 800 1000 1200
QG [nC]

Fig. 13 Typ. gate charge characteristic
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Fig. 14 Typ. capacitances vs.Vce
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Fig. 15 Typ. switching times vs. Ic Fig. 16 Typ. switching times vs. gate resistor Rg
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Fig. 17 Typ. CAL diode (FWD) forward characteristic

Fig. 18 FW-Diode turn-off energy dissipation per pulse
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Fig. 19 Transient thermal impedance of IGBT
Zinac=f(tp); D=tp/tc=1tp - f
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Fig. 22 Typ. FWD (CAL diode) peak reverse recovery
current Irr = f (IF,Ra)

Typical Applications

include

DC choppers (versions GAR; GAL)
AC motor speed control

Brake choppers

Step-up choppers

Step-down choppers
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Fig. 20 Transient thermal impedance of FWD
(CAL diodes) Zinac = f (tp); D=tp/te =tp - f
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Fig. 23 Typ. FWD (CAL diode) peak reverse recovery
current Irr = f (diF/dt)
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Fig. 24 Typ. FWD (CAL diode) recovered charge
Qrr=f(di/dt)
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SKM 195 GAL 123D
SEMITRANS 2
Case D 61 CASEDS1
UL Recognition M5
File no. E 63 532 2 8x0.5
applied for 1o 13 EX0.
_
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Dimensions in mm
SKM 195 GAL 123 D
Case D 62 (- D 61)
G2
0 6
. ° 7
c2 3
1 2
M E2 K1
Case outline and circuit diagrams
: This is an electrostatic discharge
Mechanical I_Dlata . sensitive device (ESDS).
Symbol |Conditions Values Units Please observe the international
min. typ. max. standard IEC 747-1, Chapter IX.
Ma to heats?nk, S Unit; (ve) 3 - 5 Nm Eight devices are supplied in one
to heatsink, US Units 27 - 44 Ib.in. SEMIBOX A without mounting hard-
M for terminals, S| Unit M5) 2,5 _ 5 N ware, which can be ordered separa-
2 for erm!“als nits - (MS) o ™ | tely under Ident No. 33321100
or terminals US Units 22 - 44 .|n2. (for 10 SEMITRANS 2) Larger pack—
a - - 5x9,81 | m/s ing units of 20 and 42 pieces are
w _ _ 250 g used if suitable
Accessories - see SEMIKRON
6 ) ) Book 97/98 page B 6 - 4.
Freewheeling diode — page B 6 - 49, remark 6. SEMIBOX - pageC-1.
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