seEMIKRON

Absolute Maximum Ratings Values SEMITRANS® M
Symbol Conditions Units IGBT Modules
VcEs 1200 \Y;
Veer Ree = 20 kQ 1200 \% SKM 300 GAX 123D ©
Ic Tease = 25/80 °C 300/ 220 A SKM 300 GAY 123D ©
lem Tcase = 25/80 °C; t, = 1 ms 600 / 440 A
VGES +20 \% 9
Piot per IGBT, T¢ase = 25 °C 1660 W & A
Ty (Tstg) —40 ... +150 (125) °C NN
Visal AC, 1 min. 2500 \% @’ - »
humidity |DIN 40 040 Class F N /
climate |DINIEC68T.1 40/125/56 RN o
Diodes Inverse Series ©
Ir==lc |Tcase = 25/80 °C 260/ 180 350/ 230 A
lem = —lem | Tease = 25/80 °C; t, = 1 ms 600/ 440 580/ 440 A SEMITRANS 3
lesm t, = 10 ms; sin.; T, = 150 °C 2200 2900 A
12t t, = 10 ms; T; = 150 °C 24200 42000 AZs
6) J
Characteristics
Symbol Conditions 1) min.  typ. max.  Units J
Virices |Vee =0, Ic=4 mA 2 Vces - - \
VGE(th) Ve = Vcg, lc=8 mA 4.5 55 6,5 \%
ICES VGE =0 T] =25°C - 3 4,5 mA GAX GAY
Vce =Vees) Tj=125°C - 15 mA Features
loes Vee = 20V, Vce =_0 v - - 0.4 HA « N channel, Homogeneous
xCEsat :c = ggg 2 {¥G_E 55151\2/5 o } - 2é5:(53é1) 3G.7) x Silicon structure (NPT-IGBT)
CEsat \f‘ 220V | j—_200(A ) 168 55’0) ~ S + Low inductance case
Grs CE~ r C « Very low tail current with low
chc pe{/lGB_TO - Iy 72040 p"; temperature dependence
oo }VGE o5y - e o :F « High short circuit capability,
oo ngl MHz ~ 10 13 F self limiting to 6 * lcnom
L(r:eES _ ; 20 nH - Latch-up free
. F inver AL di 8)
taton) Vec =600 V — 250 400 | ns ast & soft inverse CAL diodes
t Ver =+ 15V /- 15V 9 B} % 160 ns . Isolateq copper baseplatg using
taeot lc = 200 A, ind. load - 550 700 ns DCB Direct Copper Bonding
t; Roon = Rooft = 4,7 Q _ 70 100 ns + Large clearance (12 mm) and
Eon Tj=125°C - 28 - mWs creepage distances (20 mm).
Eoft ) - 26 - mWs ) L
Inverse Diode ® Typical Applications
Ve = Vee |1k = 200 A{ Ve =0 V: } _ 2,0(1,8) 25 v . Smtphmg, not.for linear use
Ve =Vee [IF=300 A | T; =25 (125) °C - 2,2512,1) - v * AC-inverter drives
V7o Tj=125°C - 1,1 1,2 \V, * Regen. Drives
rr Tj=125°C - 3 55 mQ :
IrrM lr =200 A; Tj= 25 (125) °C ? - 70(105) - A Y Tease = 25 °C, unless otherwise
Qur lr = 200 A; T; = 25 (125) °C 2 - 10(26) - e specified
ies Diode ®© 2 g =~Ic, VR =600V,
Series Diode — dig/dt = 2000 Alus, Vge = 0 V
Vg = Vee |l =200 A {VGE =0V, } - 1,941,797 2,4 \Y % Use Veeot = 5 ... -15 V
Ve =Vee [IF=300A | T =25 (125) °C - 2,1(1,8) - Y, % see fig. 2 + 3; Reorr = 4,7 Q
Vo T. =125 °C _ _ 1,2 Vv 6 The series diodes have the data of
" T; — 125 °C _ 3 35 mO the inverse diodes of SKM 400 GA
' 123D
IRRM IF = 200 A; T; = 25 (125) °C - 80(140) - ns 8 ~ R
o CAL = Controlled Axial Lifetime
Qr Ir =200 A; T; = 25 (125) °C 2 - 10(34) - uc Technology.
Thermal Characteristics
Runjc per IGBT _ _ 0075 | °C/W Cases and mech. data
Rinjc per inverse/series diode - - 0,18/0,15 | °C/W - B6-176 )
Rinch per module _ _ 0,038 °C/W Diagrams of IGBT and inverse
Diode - B6-170 ...
of series diodes - B 6 - 186
© by SEMIKRON 0898 B6-175



SKM 300 GAX(Y) 123 D

SEMITRANS 3
Case D 56 FASEDRE
UL Recognized Mé
File no. E 63 532 2:8x0.5
28 28 20
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Dimensions in mm
SKM 300 GAX 123 D SKM 300 GAY 123 D
Case D57 ( - D 56) G2 Case D58 ( —» D56)
o6 D1
| 0 7 A2 B) c1
5 B lo—P—o2 3
c2 E1 K2
10 2 |Q 23 5 5
K1 E2 a1
G1
Case outline and circuit diagrams
. This is an electrostatic discharge
Mechanical Data sensitive device (ESDS).
Symbol Conditions Values Units | Please observe the international
. standard IEC 747-1, Chapter IX.
min. typ. max.
My :g :g;::::z 3ISUS:E5 (Mé6) 237 - 454 |L\lm Three devices are supplied in one
M, for terminalls, S| Units (M5) 2,5 — 5 Nm ﬁErI(\jA\:VB?XthiWLhOU;nSOUTSn? d
for terminals, US Units 22 - 44 Ib.in. a are, ch can be oraere
a _ _ 5981 | m/s2 | Separately under Ident No.
W _ _ 305 g 33321100 (for 10 SEMITRANS 3).
Larger packing units of 12 and 20
6 Series diode — B 6 — 175, remark 6. pieces are used if suitable
Accessories — B 6 — 4.
SEMIBOX - C-1.
B6-176 0898 © by SEMIKRON




SKM 300 GB 123 D...

M300G123.XLS-1 100 300GB202
w e T,=125°C
1600 \\ mWs VcE = 600 V
1400 N 80 7 Vee=+15V
Eon
1900 Rc=4,7Q
60
1000 \\
800
600 \\ 40 "] Eott
400 20 /
200 E -
Ptot \\
0 ]
0,20 40 60 8 100 120 140 160 0 1 100 200 300 A 400
o o
Fig. 1 Rated power dissipation Pt = f (Tc) Fig. 2 Turn-on /-off energy = f (Ic)
100 300GB203 TJ = 125 C . 300GB204 1 pUIse
Vce = 600 V 10 Tc=25°C
mWs Vee=+15V A T;j< 150 °C
Eon _
80 lc =200 A 10° tp + 49us
80 yd - o
10? [
| — i !
40 / /// Eoft / \i ms
1 |
E 7 l 10ms
c
0 10° Not for
0 Rg 10 20 30 0 40 10° V. 10° 10* 10° V. 10*|inear use
Fig. 3 Turn-on /-off energy = f (Rg) Fig. 4 Maximum safe operating area (SOA) Ic =f (VcEg)
ICpuls /I 300GB-5.vpo lcsc/leN 300GB-6.vpo
25 Tj<150°C 12 Tj<150°C
Vee=15V Vege=+15V
Reoff = 4,7 Q 10 tsc < 10 us
2 Ilc =200 A L <25nH
8 +— —+—1 Ilcn=200A
15 Note:
*Allowed numbers of
6 +——— short circuit:<1000 B
*Time between short
1 circuit:>1s
4
0.5
2
0 0
0 500 1000 1500 0 500 1000 1500
VCE V] VcE V]
Fig. 5 Turn-off safe operating area (RBSOA) Fig. 6 Safe operating area at short circuit Ic = f (Vcg)
B6-170 0898 © by SEMIKRON
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M300GB12.XLS-9
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Fig. 9 Typ. output characteristic, t, = 80 ps; 25 °C

Pcond(®) = VcEsat() - Ic

Vcesat(t) = Vceroymj) + reeqj) - le
Vcemoym < 1,5 + 0,002 (T; - 25) [V]

typ.: reecry = 0,005 + 0,00002 (T; - 25) [Q]

max.: rcgcrj) = 0,0075 + 0,000025 (T; - 25) [Q]

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

Fig. 11 Saturation characteristic (IGBT)
Calculation elements and equations

M300G 123.XLS-8
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Fig. 8 Rated current vs. temperature Ic = f (T¢)

M300GB12.XLS-10
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Fig. 10 Typ. output characteristic, tp = 80 ps; 125 °C
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Fig. 12 Typ. transfer characteristic, t, = 80 ps; Vce =20 V
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SKM 300 GB 123 D...

20 /300GB213 |Cpu|$ - 300 A 103 300GB214 VGE - O V
/ f=1MHZ
v / / F
n
15 /
/ / / 101 . Ciss
600 V 800 V——
/ .
10+ A ——
/ I ——
e Coss
10° —
5 / Crss
/
Vee // c
0] 10"
0 q, 400 800 nC 1200 0 Vg, 10 20 30 v 40

Fig. 13 Typ. gate charge characteristic

Fig. 14 Typ. capacitances vs.Vce

10° sooge2ts 1j=125°C 10° soocmate i 125°C
Vce = 600 V Vce = 600 V
ns e VeE=115V  png Vee=+15V
Reon=4,7Q ——— tdoff Ilc =200 A
tdon Reoft = 4,7 Q R L induct. load
. 10
induct. load
tr
10?2 — — tdon —
tt
103 / tt
t
t
10° 10’
0 I 200 A 400 0 R, 20 30 40 0 60

Fig. 15 Typ. switching times vs. Ic

400 300GB217

) /
300 //

125 °C / 25/|°c

200 /
/
/
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100
I, ;/
0o L2
o V. 1 2 3 Vv 4
Fig. 17 Typ. CAL diode forward characteristic

Fig. 16 Typ. switching times vs. gate resistor Rg

M300GB12.XLS-18
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Fig. 18 Diode turn-off energy dissipation per pulse
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a 300GB219
10 i
K/W HEE
10°
S,
10° ]
. D-
10° 0.50
0.20
0.10
5 0.05
10 0.02
Z wic 0.01
10.‘ -5 4 -3 -2 ° 1 o
10 tp 10° 10 10 107 s 10

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

° 300GB221
10 3
K/W
10" s = ==m-ut
107
=TSR
i NI SIS
10° 0.50
0.20
0.10
10-4 N 0.05
0.02
ZthJCﬁ 0.:1
10°— 2 3 ) 3 0
10 tp 10 10 10 107 s 10

Fig. 21 Transient thermal impedance of the
freewheeling diode Zijcp — B 6 — 169, rem. 6)

M300GB12.XLS-23

400 —
I~ Vee = 600V
A T =125°C
-Vee =115V
Llr =200A
300
)< Re=3Q
200
Rl
50
100 100
Ik | X 20
|
0 \
0 di/dt 5000 A/us 10000

Fig. 23 Typ. CAL diode reverse recovery
current Irr = f (die/dt; Rg)

100 300GB220
K/W
10" Zoz
S
10° o
:' S
10° o.=50
0.20
0.10
- 0.05
10. 0.02
ZthJCD 0.(())1
10° " - 2 3 0
10°t, 10* 10° 10 10" s 10

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

M300GB12.XLS-22

400 77 \
— Vec =600 V T
A b1 =125°C Ro= t——
—Vee =+ 15V = 10 L |
300
o
200
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] ™~ 50
|
100 L |
ol =~ 1001
] — —t
kR 7 »al | |
L
0 | |
0 IF 100 200 300 A 400

Fig. 22 Typ CAL diode reverse recovery
current Irr = f (Ir; Rg)

M300GB12.XLS-24

% V. | 600 ‘v |
cc =
uC L1 =125°C =
Ve = + 15V 300 A
40 ———
5Q 4 Re=1Q
10Q //Y /L 200 A
|
30 — 1
ST
Y 1A
————7‘- 100 A
20 e
/L-/-'-‘ 50 A
10
QI’I’
0
0 dig/dt 5000 Alus 10000

Fig. 24 Typ. CAL diode recovered charge
Qr = f (diF/dt; IF; Rg)
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SKM 400 GA 123 D...

2\/OGE V] 3002Qg3.vpo j(-:o([)nF] 3002C.vpo
. // S
. / Icpuis = 300 A — o VeE=0V
f=1MHZ
600V 800V \
14 10 A\
12 / o=
10 / AN ——————_Coss
8 / 1 ——————Crss
.
U
2
0 0
0 500 1000 1500 2000 0 10 20 30 40
QG [nc] VCE V1
Fig. 13 Typ. gate charge characteristic Fig. 14 Typ. capacitances vs.Vce
t [us] 3002tic.vpo t [ns] 3002trg.vpo
1000 } 10000
teloff Tj=125°C | T=125°C
Vce = 600 V — o Ve =600V
Vee=+15V | Vee=+15V
tdon Roon=3,3Q 1000 =~ lc = 300 A
/// u Raoff = 3,3 Q ~tdon induct. load
7 ——
7 _— tf
100 —— —
10 10
0 100 200 300 400 500 600 700 0 10 20 30 40
Ic [Al RG [Q]
Fig. 15 Typ. switching times vs. Ic Fig. 16 Typ. switching times vs. gate resistor Rg
0820
40 0 > M400GA12.XLS-18
| / 30 T
F | Voo=600V \R\ [
. =125° = 1Q
(gé // mJ 7I/JGE =112?5\$ P l
3
125| °C / / 25|°C d
20 3Q |
/] T
200 AL i
/ P I
= 10Q —
// o AezennNNRANA
1
100 / P% i | [ [T T 100
/ Eomo 'i el
0 —2 0
0 1 2 3 VF(V’ 4 0 Il 100 200 300 400 A 500
Fig. 17 Typ. CAL diode forward characteristic Fig. 18 Diode turn-off energy dissipation per pulse
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Zthyc [K'W] 3002zth.vpo
10-1 { I ithe =3 ZihJie [KW] 3002zthd.vpo
ms Tt :E 100
\
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— 5 H
i 10 il
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P 05 H
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] N 0.1 n
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Y ] il
n T T
08 il ot H|IIII|||1IIIII|| IIIIIIHIIIIIII\ IIIIIIHI
105 t 403 10-1 s 1041 10-5 t 103 10-1 s 10+l
Fig. 19 Transient thermal impedance of IGBT Fig. 20 Transient thermal impedance of
Zinc=f(tp);D=tp/tc=tp - f inverse CAL diodes Zthic=f(tp); D=tp/te=tp - f
500 — M400GA12.XLS-22 500 : : : M400GA12.XLS-23
-vcc_eoov A [ZVee = e00v
A [T =t125°C [ T =125°C
| Vae =% 15V Re= | | |__Vee =415V /
400 = 10 1 400 |— =300A /
7 Re=1Q
I'
» 7
300 e a1 300
3 / 3Q
] /'
» 7
200 : = 50T 200 sQ
HH /
L T 10Q || / 100
100 = 1 100 }/
Irr i 900 len 4300
I
0 0 -
0 lF 100 200 300 400 A 500 o  dirdt 5000 Alus 10000
Fig. 22 Typ. CAL diode peak reverse recovery Fig. 23 Typ. CAL diode peak reverse recovery
current Irr = f (IF; Ra) current Ipp = f (di/dt)
M400GA12.XLS-24
Typical Applications 80 1
Vec=600V
include uCl 7 =125ec
. . | Vee=x15V Re=1Q | ]
Switched mode power supplies 60 30 oA —]
DC servo and robot drives sa II’/ / 200 A —
Inverters — 100 ’7
4 — 225 A
DC choppers 40 —1 },7’—-
AC motor speed control 04/ 2 5o
Inductive heating / 1/ B
UPS Uninterruptable power supplies 20 [T | A
General power switching applications Q
Electronic (also portable) welders
0
0 di/dt 5000 Alus 10000

Fig. 24 Typ. CAL diode recovered charge
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