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Absolute Maximum Ratings Values SEMITRANS® M
Symbol  [Conditions Y Units IGBT Modules
Ve |Ree=20k0 1200 v | SKM145GB123D
CGR GE —

Ic Tecase = 25/80 °C 1457110 A gﬁm %22 gﬁlli ]izzeé% 6)
lcm Tcase = 25/80 °C; tp = 1 ms 290/ 220 A
VGEs +20 \%
Ptot per IGBT, Tcase = 25 °C 830 w
Ti, (Tstg) —40. . .+150 (125) °C =
Visol AC, 1 min. 25007 Vv =
humidity | DIN 40 040 Class F = #
climate DINIEC68T.1 40/125/56 LI
Inverse Diode FwD®
IF==Ic Tcase = 25/80 °C 130/90 170/ 115 A ]
Irv=—lcm | Tcase = 25/80 °C;tp=1ms 300/ 220 300/ 220 A
IFsm tp = 10 ms; sin.; T;= 150 °C 1100 1450 A
%t t, = 10 ms; Tj = 150 °C 6000 10 500 A%s SEMITRANS 2
Characteristics J 6) DJ
Symbol Conditions min. typ. max. | Units
V(BR)CES Vee=0,Ic =4 mA > VcEs - - Vv J J 6)
VGE(th) Vee = VcE, Ic =4 mA 4.5 55 6,5 V
Ices Vee=0 Tj= 25°C - 0,2 2 mA

Vce = Vees OTj = 125 °C - 9 - mA GB GAL GAR
lces Vee=20V,Vce=0 - - 1 HA Features
VcEsat Ic =100 A%VGE =15V, H - 2,5(3,1) 3(3,7) \ « MOS input (voltage controlled)
VCEsat Ic =150 AQT;= 25 (125) °CO - 3(3,8) - \Y * N channel, Homogeneous Si
Ofs Vce=20V, Ic =100 A 54 - - S e Low inductance case
Cche per IGBT _ _ 350 pF » Very low tail current with low
Cies Voe = 0 _ 6.5 8,5 = te_mperature_dependenc_e_
Coes O Vce=25V _ 1000 1500 pF . HIghShOI't circult Capabl'lty,
Cres Uf=1MHz - 500 600 | pF selflimiting t0 6 * fonom
Lee _ _ 30 nH » Latch-up frge

» Fast & soft inverse CAL
td(on) Vcc =600V - 160 320 ns diodes®
tr Vee=+15V, - 15 v - 80 160 ns « Isolated copper baseplate
ta(off) lc =100 A, ind. load - 400 520 ns using DCB Direct Copper Bon-
tr 5 Rcon = Rgoff = 6,8 Q - 70 100 ns ding Technology
Eon 5 Tj=125°C - 16 - mWs « Large clearance (10 mm) and
Eotf - 12 - mWs creepage distances (20 mm).
Inverse Diode ©
VE = VEC IF=100 A E\/GE =0V, E - 2,0(1,8 25 \% Typical Applications: - B 6-127
VE=Vec | IF=150ALTm;=25(125) °CO - 2,25(21) - \Y « Switching (not for linear use)
Vro Tj=125°C - - 1,2 v
rr Tj=125°C N 8 11 mQ Y Tease = 25 °C, unless otherwise
IRRM IF=100 A; Tj= 25 (125)°C?| -  35(50) - A specified
Qn IF =100 A; Tj=25 (125)°C?| — 5(14) - uc 2 le=_lc Vk =600V,
FWD of type "GAL" and "GAR" ®© — dif/dt = 1000 A/ps, Vee =0 V
Ve=Vec |IF=100AQVGe=0V: | -  1917) 24 Vv 3 Use Veeof = -5 ... -15 V
VE=Vec | IF=150A0Tj=25(125)°CH| -  20(1,8) - v , Seefig. 2+ 3 Roor=6,8Q
V1o Tj=125°C — — 1,2 \Vj The freewheeling diode of the
T Tj=125°C — — 7 mQ GAL and GAR types has the
IRRM IF =100 A; Tj = 25 (125) oc? - 40(65) - A data of the inverse diode of
Qn IF =100 A; Tj= 25 (125)°C?| - 5(15) - Mo ” \S/KM 2280%5?/123 D t
icti isol = ms ON reques

Thermal Characteristics ® CAL = Controlled Axia?Lifetime
Rihjc per IGBT - - 0,15 °C/W Technology
Rinic per diode / FWD © - - 0,36/0,30| °C/W Cases and mech. data . B6-128
Rinhch per module - - 0,05 °C/W SEMITRANS 2 '
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600 40 / Rc=6,8Q
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Fig. 1 Rated power dissipation Pt = f (Tc) Fig. 2 Turn-on /-off energy = f (Ic)
Tj=125°C 1 pulse
40 145GB203 _ 3 145GB204 _ o
Vce=600V 10 Tc=25°C
mWs Vee=+15V Tj< 150 °C
30 / Eon Ic=100 A 0 N }’p 16 o
/ ===
I
/ / |
20 10’ / A !
//g E
[ — N
10 ;// 10° 10ms|
E le
0 10° | Not for
OR,10 20 30 Q 50 10° V. 10’ 10 10° V. 10* Jjinear use
Fig. 3 Turn-on /-off energy = f (Rg) Fig. 4 Maximum safe operating area (SOA) Ic = f (VcE)
Icpuls /I 145GB-5.vpo Icsc/lcn 145GB-6.vpo
25 Tj<150°C 12 Tj<150°C
Vee=15V Vege=+15V
Reoff = 6,8 Q 10 tsc <10 ps
2 Ilc =100 A L <25nH
g Ilcn =100 A
15 Note:
*Allowed numbers of
6 +—— short circuit:<1000
*Time between short
1 circuit:>1s
4
0.5 ,
0 0
0 500 1000 1500 0 500 1000 1500
VcEe V] VcE [V]
Fig. 5 Turn-off safe operating area (RBSOA) Fig. 6 Safe operating area at short circuit Ic = f (Vcg)
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Fig. 9 Typ. output characteristic, tp = 80 ps; 25 °C

Pcond@) = VcEsatw) - lc)

Vcesatt) = Veeroymj) + reec) - leg
Vcemoymj) < 1,5 + 0,002 (Tj - 25) [V]

typ.: rcemj) = 0,010 + 0,00004 (T; - 25) [Q]

max.: rcecry = 0,015 + 0,00005 (T; - 25) [Q]

valid for Vge = + 15 t i [V]; Ic > 0,3 Icnom

Fig. 11 Saturation characteristic (IGBT)
Calculation elements and equations
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Fig. 8 Rated current vs. temperature Ic = f (T¢)
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Fig. 10 Typ. output characteristic, t, = 80 us; 125 °C
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Fig. 12 Typ. transfer characteristic, t, = 80 ps; Vce = 20 V
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20 /145013213 lcpuis = 100 A 102 14568214 \/ge =0V
~ f=1MHZ
v / 7 nF
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/
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Fig. 13 Typ. gate charge characteristic Fig. 14 Typ. capacitances vs.Vce
103
Tj=125°C Tj=125°C
. —_— dofi—| Vce=600V  4g¢ usce2ie  Vce = 600 V
" Vee =+ 15V Vee=+15V
T tdon—— Roon=680Q "¢ lc =100 A
, . Rcoff = 6,8 Q induct. load
102 ,/ induct. load ~ 10° taott
//
/ t
P
kel | _—— | tdon
- %’—-—” tr
10—
tf —
t
101
0 50 100 150 A 250 10’
- 0O R, 20 30 40 0 60
Fig. 15 Typ. switching times vs. Ic Fig. 16 Typ. switching times vs. gate resistor Rg
200 145GB217 8 M145GB12.XLS-18
/] MRy
T] =125°C
A // |~ Voe =+ 15V
Re=
150 6 - 3Q
125| °C / 25 |°C T
/// 1
/ o L4150
-
100 4 ol
1
/ | | L1 q400
/ =
50 / / 2 -
IF // EoffD
0 4 0
o V. 1 2 3 v 4 0 I 50 100 150 A 200
Fig. 17 Typ. CAL diode forward characteristic Fig. 18 Diode turn-off energy dissipation per pulse
B6-126 0898 © by SEMIKRON
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10. U5GB219 10. 45GB220
K/W i K/W FH
10” zzet 10" d
} l - 11 {
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HH AN \\ { =1 =
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10-‘ \ N :.'so .'o-. \- N 0.80 :
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Zthjc o.:1 zwcn[ o.:1
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Fig. 19 Transient thermal impedance of IGBT Fig. 20 Transient thermal impedance of
Zinc=f(tp); D=tp/tc=tp - f inverse CAL diodes Zinic =f (tp); D=tp /te =t, -
140 M145GB12.XLS-22 140 I , , M145GB12.XLS-23
A V]c(;l=é00]VI A | Voc =600V
~T] =125 °C T, =125°C
120 |Vee =215V 120 }Vae =t 15V
B IF =100A
4
100 100 A
/// ™ < X an
80 80
P cull Ra= x
P T~ 3n A
60 ~ 610 60 . v 6Q
- = =50 400 150
40 4 - +—t 40 50
P T]400Q
20 20
lan lrr
0 0
o ¥ 50 100 150 A 200 0 digdt 1000 2000 A/us 3000
Fig. 22 Typ. CAL diode peak reverse recovery Fig. 23 Typ. CAL diode peak reverse recovery
current Irr = f (IF; Rag) current Igg = f (di/dt)
25 M145GB12.XL.S-24
}—Vclc ='600IV
.Typical Applications uc EE‘& RN - e
include 20 ! o= 150A ||
. . | 60 T
Switched mode power supplies J T
. 150 AN \ [
DC servo and robot drives e Nl —Jto0Aa |
Inverters B, Y —
DC choppers (versions GAL and GAR) » i f
AC motor speed control 10 A == 7 5°iA T
Inductive heating y 7 va 25k
UPS Uninterruptable power supplies V.
5
Qn
0
0  dig/dt 1000 2000 Alus 3000

Fig. 24 Typ. CAL diode recovered charge Qn = f (di/dt)
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SEMITRANS 2
Case D 61 CASED61
UL Recognized
_ g M5
File no. E 63 532
SKM 145 GB 123 D 10 13 2:8x0.5
T}
o I
=4
0 4 10
3| © | q &
GCIGGB — =J
G2 1 | |
| 8
E2
c2 C1 23 23 17
1 o+ 2 3
E1 E2
EA v_ P, r. -6
3 © | 1 , 2 ‘ 3 | 7
G1 ©
3| oHolH[ol-{oHD) 2 = &
pr—— f T 3
| | T4
| |
6 17 6
80
94
Dimensions in mm
SKM 145 GAL 123 D SKM 145 GAR 123 D
Case D 62 (-~ D 61) co60AL Case D 63 (- D 61)
GCIGGAR
9 2 6 K2 #6) C1
|
2,7 1 o402 3
E1 A2
C2 6) —— E1
1 o 2 B—o 3 —
L——o
A1 E2 KA G
Case outline and circuit diagrams
; This is an electrostatic discharge
Mechanical D_ata ) sensitive device (ESDS).
Symbol |Conditions Values Units Please observe the international
min. typ. max. standard IEC 747-1, Chapter IX.
My to heatsink, SI Units (M6)| 3 - S Nm Eight devices are supplied in one
to heatsink, US Units 27 - 44 Ib.in. SEMIBOX A without mounting hard-
M for terminals, Sl Units M5)| 2,5 - 5 Nm ware, which can be ordered separa-
2 f inal . (MS) b.i tely under Ident No. 33321100
or terminals US Units 22 — 44 b.|n2. (for 10 SEMITRANS 2). Larger pack-
a - - 5x9,81 | m/s ing units of 20 and 42 pieces are
- - 160 used if suitable
W Y Accessories - B6-4.
. o SEMIBOX - C-1.
) Freewheeling diode - B 6 — 123, remark 6.
B6-128 0898 © by SEMIKRON






