LIIXYS

NPT and PT IGBT Modules

PT IGBT = punch through insulated gate bipolar transistor
NPT IGBT = non-punch through insulated gate bipolar transistor CO ntents
Packages Package style V.. I, Veew | TYPE Page
T, =25°C T, =25°C
. . . typ.
Circuit configuration \V; A vV B3
Fig. 1 NPT IGBT Modules
9- 1 600 45 19 MWI 30-06A7/T 2
72 1.9 MWI 50-06A7/T 6
90 2.1 MWI 75-06A7/T 10
1200 30 2.0 MWI 15-12A7/T 14
50 2.2 MWI 25-12A7/T 18
62 2.2 MWI 35-12A7/T 22
85 2.2 MWI 50-12A7/T 26
Fig. 2
2 600 130 2.0 MWI 100-06A8 30
185 2.0 MWI 150-06A8 32
240 2.0 MWI 200-06A8 34
1200 140 2.2 MWI 75-12A8 36
170 2.2 MWI 100-12A8 38
3 | 1200 90 2.2 MIl 75-12A3 40
Fig. 3 3 135 2.2 MIl 100-12A3 44
’ 3 160 2.2 MIlI 145-12A3 48
4 180 2.2 MIlI 150-12A4 52
4 270 2.2 MIl 200-12A4 56
4 330 2.2 MIl 300-12A4 60
3 | 1200 90 2.2 MID 75-12A3 40
3 135 2.2 MID 100-12A3 44
Fig. 4 3 160 2.2 MID 145-12A3 48
4 180 2.2 MID 150-12A4 52
4 270 2.2 MID 200-12A4 56
4 330 2.2 MID 300-12A4 60
4 670 2.3 MID 550-12A4 64
3 | 1200 90 2.2 MDI 75-12A3 40
3 135 2.2 MDI 100-12A3 44
3 160 2.2 MDI 145-12A3 48
Fig. 5 4 180 2.2 MDI 150-12A4 52
4 270 2.2 MDI 200-12A4 56
4 330 2.2 MDI 300-12A4 60
4 670 2.3 MDI 550-12A4 64
PT IGBT Modules
5 300 425 1.5 VIl 420-0354 68
G
E
Fig. 6
6 300 1100 13 VIO 1000-03G4 70

See also Discrete NPT IGBTs section B5 page 1
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LIXYS

MWI 30-06 A7

MWI 30-06 A7T
IGBT Modules | s =45 A
Sixpack VCES =600V

V =19V

Short Circuit SOA Capability
Square RBSOA

13¢

101
Preliminary Data 2
Type: NTC - Option:
MWI 30-06 A7 without NTC j"J
MWI 30-06 A7T with NTC
179
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 600 \
Vees +20 \Y
leos T.= 25°C 45 A
lcgo T.= 80°C 30 A
RBSOA Vee =%15V; R, =33 Q; Ty, = 125°C ley= 60 A
Clamped inductive load; L =100 pH Veek £ Vegs
te V= Ve Vee =15 V; R, =33 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T. = 25°C 140 W
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. typ. max.

Vg I.=30A;V,=15V; T, = 25°C 1.9 | 24 VvV

Ty, = 125°C 2.2 v
Veen I.=0.7mA; V=V, 4.5 65 V
logs Ve =V Ve =0 V; Tyy = 25°C 0.6 mA

T,, = 125°C 0.5 mA
loes V=0V, V=220V 200 nA
tom 50 ns
:r Inductive load, T,; = 125°C 238 ns
e V.. =300V; Il =30A 20 o
f =% . =
g Vo =$15V;R =330 14 )
E.q 1.0 mJ
C.. V. =25V;V, =0V;f=1MHz 1600 pF
Qeon V.=300V; V,_=15V; | =30 A 150 nC
Ric (per IGBT) 0.88 K/W

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-2
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LIIXYS

MWI 30-06 A7
MWI 30-06 A7T

Dl Equivalent Circuits for Simulation
Symbol Conditions Maximum Ratings Conduction
o5 Tc.= 25°C 36 A
g0 T.= 80°C 24 A
I R_O
Symbol Conditions Characteristic Values u_e
min.| typ. | max.
A I,=30A;V,=0V;T,= 25°C 20 | 22V IGBT (typ. at Ve = 15 V; T, = 125°C)
T,, = 125°C 15 | 1.7 V V,=095V; R, = 42mQ
iy I. =15 A; di/dt = -400 A/ps; T, = 125°C 13 A Free Wheeling Diode (typ. at T, = 125°C)
. V,=300V;V =0V 90 ns Vo=1.09 VR, =12mQ
Ric (per diode) 2.11 KW Thermal Response
|
i | E—
Temperature Sensor NTC (MWI ... A7T version only) P_U R_TH1 R_TH2
T_J T_Cl
Symbol Conditions Characteristic Values l C_THI C_TH2
min.| typ.| max. _l_ _l_
R, T=25°C 4.75| 50| 525 kQ o o
B g0 3375 K 11GBT (typ.)
Cpy = 0.156 J/K; R,,, = 0.545 KIW
Y, Cinp = 1.164 J/K: Ry, = 0.155 KIW
- ) ) Free Wheeling Diode (typ.)
Symbol Conditions Maximum Ratings Cy: = 0.065 J/K; R,,, = 0.636 KW
Cuo = 1.766 J/K: Ry, = 0.344 KIW
T, -40...+150 °C
Ty -40...+125 °C
Vi, .o, < 1 MA; 50/60 Hz 2500 Ve~ Dimensions in mm (1 mm = 0.0394")
M, Mounting torque (M5) 2.7-33 Nm L
Symbol Conditions Characteristic Values sesepire 1o 100 conv
min.| typ.| max. over 75 o sefare monfng
Rpin—chip 5 mQ Z;
d, Creepage distance on surface 6 mm °|Ilg 7 SR
d, Strike distance in air 6 mm J
Rich with heatsink compound 0.02 KIW |
Weight 180 g

075

« = for version
MW ATTonly @63,

Detail X Detail ¥ Detail Z

(115)

of
N 065
= :T:
o

65

=3

023
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LIXYS

MWI 30-06 A7

90 /
boa
le v =17v\/
GE
60 15v
13V
45 11v
30 //
1s oV
T,=25°C
oL~ ‘
0 1 2 3 4 5V 6

VCE =

Fig. 1 Typ. output characteristics

90

. /
- /

30

T,=125°C~_// | T,=25°C

o // Ve =20V

|
14 Vv 16

—_—

4 6 8 10 12

VGE

Fig. 3 Typ. transfer characteristics

MWI 30-06 A7T
90
A /am
NENER ANd=s
N 13v / 11V
Vel
30
9V
15
T,=125°C
0 |
0 1 2 3 4 5V 6

VCE =

Fig. 2 Typ. output characteristics

) / /
A
30
T,=125°C / T,=25°C
20
10 VARV4
0 —1
0.0 0.5 1.0 15 20V 25
VF —_—

Fig. 4 Typ. forward characteristics of
free wheeling diode

20 50 150
» < |
A ns
yd t
15 trr "
VGE RM \\
30 90
10
20 60
/ T,=125°C
5 V, = 300V
Ve, = 300V 10 L= 1A | 30
l. = 30A |RM/ F
O L O MWI3006A7 0
0 20 40 60 80 nC 120 0 200 400 600 Alus 1000
Qg—= -difdt —=—
Fig. 5 Typ. turn on gate charge Fig. 6 Typ. turn off characteristics of
free wheeling diode
B3-4 © 2000 IXYS All rights reserved




LIIXYS

MWI 30-06 A7

8 ‘ 80 2.0 400
Ve = 300V \ Eo
,T mJ Vg, = $15V : ns T mJ AN ns ,T
R, = 33Q '
6 c — 60 15 300
Eon Ty, =125°C P ’ td(on) Eor Ve = 300V \\‘ t
£ Vg = £15V ty
Oi
4 140 1.0 | Re = 330 200
T, =125°C
2 20 0.5 100
_,.—/ < tf
0 0 0.0 0
0 20 40 60 A 0 20 40 60 A
|C N IC —_—
Fig. 7 Typ. turn on energy and switching Fig. 8 Typ. turn off energy and switching
times versus collector current times versus collector current
4 80 2.0 400
Ve = 300V tion) Ve = 300V tyan
T mJ Vg = 15V ns mJ Vg =215V ns T
| = 30A I. = 30A
o 35 oo Bt 1515 _ . . — 300
T, =125°C it 60 T, =125°C | t
T
// E / //‘/
2 — on 1.0 — 200
|_—1 L— Eoff
1 — 40
1 0.5 100
t,
0 20 0.0 0

0 10 20 30 40 50 60 70Q80

Ry —=

Fig. 9 Typ. turn on energy and switching
times versus gate resistor

80

60

CcM

40

20

Re= 33Q
T,, = 125°C

0 100 200 300 400 500 600 700V

—_—
VCE

Fig. 11 Reverse biased safe operating area
RBSOA

0 10 20 30 40 50 60 70€80

Re =

Fig.10 Typ. turn off energy and switching
times versus gate resistor

10

T KIW diode
1 il

Zyac IGBT|

0.1

0.01 z

single pulse
0.001

13

0.0001
0.00001 0.0001 0.001 0.01 0.1 1 s 10

t —=

Fig. 12 Typ. transient thermal impedance
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LIXYS

MWI 50-06 A7

MWI 50-06 A7T
IGBT Modules | s =72 A
Sixpack VCES =600V

V =19V

Short Circuit SOA Capability
Square RBSOA

13¢

10
2
Type: NTC - Option:
MWI 50-06 A7 without NTC j"J
MWI 50-06 A7T with NTC
17°
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 600 Y
Vees +20 \
leos T.= 25°C 72 A
lcgo T.= 80°C 50 A
RBSOA Vee =%15V; R, =22 Q; Ty, = 125°C ley= 100 A
Clamped inductive load; L =100 pH Veek £ Vegs
te Ve = Viegi Vee = 215 V; R, =22 Q; Ty, = 125°C 10 ps
(SCSOA) non-repetitive
Pt T. = 25°C 225 W
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. typ. max.

Vg I.=50A;V,=15V; T, = 25°C 19 | 24 VvV

Ty, = 125°C 2.2 v
Veen l.=1mA; V=V 4.5 65 V
logs Ve =V Ve =0 V; Tyy = 25°C 0.6 mA

T,, = 125°C 0.7 mA
loes V=0V, V=220V 200 nA
tom 50 ns
:r Inductive load, T,; = 125°C 388 ns
e V., =300V;1_=50A 20 22
f =+ . =
g Vg =15V, R, =220 23 )
E.q 1.7 mJ
C.. V. =25V;V, =0V;f=1MHz 2800 pF
Qeon V.=300V; V,_ =15V; | =50 A 120 nC
Ric (per IGBT) 0.55 K/W

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-6
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LIIXYS

MWI 50-06 A7
MWI 50-06 A7T

Dl Equivalent Circuits for Simulation
Symbol Conditions Maximum Ratings Conduction
leps T.= 25°C 72 A
lego T.= 80°C 45 A
I R_O
Symbol Conditions Characteristic Values u_e
min.| typ. | max.
A I,=50A;V,=0V;T,= 25°C 16 | 1.8 V IGBT (typ. at Ve = 15 V; T, = 125°C)
Ty; =125°C 1.3 15 V Vo=082V, R, =28mQ
iy I. =30 A; di/dt = -500 A/ps; T, = 125°C 25 A Free Wheeling Diode (typ. at T, = 125°C)
. V,=300V;V =0V 90 ns Vy=0.89 VR, =8mQ
Ric (per diode) 1.19 KW Thermal Response
|
i | E—
Temperature Sensor NTC (MWI ... A7T version only) P_U R_TH1 R_TH2
T_J T_Cl
Symbol Conditions Characteristic Values l C_THI C_TH2
min.| typ.| max. _l_ _l_
R, T=25°C 4.75| 50| 525 kQ o o
B g0 3375 K 11GBT (typ.)
Cuy = 0.201 J/K: R, = 0.42 KIW
Y, Cuo = 1.252 J/K: Ry, = 0.131KIW
- ) ) Free Wheeling Diode (typ.)
Symbol Conditions Maximum Ratings Cyy = 0.116 J/K; Ry, = 0.973 KIW
Cyp = 0.88 J/K: Ry = 0.217 KIW
T, -40...+150 °C
Ty -40...+125 °C
Vi, .o, < 1 MA; 50/60 Hz 2500 Ve~ Dimensions in mm (1 mm = 0.0394")
M, Mounting torque (M5) 2.7-33 Nm L
Symbol Conditions Characteristic Values sesepire 1o 100 conv
min.| typ.| max. over 75 o sefare monfng
Rpin—chip 5 mQ Z;
d, Creepage distance on surface 6 mm °|Ilg 7 SR
d, Strike distance in air 6 mm J
Rich with heatsink compound 0.02 KIW |
Weight 180 g

075

« = for version
MW ATTonly @63,

Detail X Detail ¥ Detail Z

(115)

of
N 065
= :T:
o

65

=3
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LIXYS

MWI 50-06 A7
MWI 50-06 A7T

150 ‘
T V= 17V
A 15v\/
Ic 13V /
90 /
// 11v
60 /
30 oV
% T, = 25°C
0 A ‘
0 1 2 3 4 5V 6

VCE =

Fig. 1 Typ. output characteristics

150

b
IC

90

60 /

T, = 125°C %/Tw =25°C
30 /
. _ Ve =20V
4 6 8 10 12 14 Vv 16
V., —=

GE

Fig. 3 Typ. transfer characteristics

20
T Vv
15
VGE
10 /
5
Ve = 300V
I, = 50A
0
0 40 80 120 nC 160
Qg——=

Fig. 5 Typ. turn on gate charge

RM

y

% 15v\‘,
13v% / v

" y 4 i

30

T,, = 125°Q
0 |
0 1 2 3 4 5V 6

VCE =

Fig. 2 Typ. output characteristics

. /
. /
. /

T,y = 125°C T,,=25°C
30 /
15 /

0 ]
0.0 05 1.0 15 V 20

Vpé

Fig. 4 Typ. forward characteristics of
free wheeling diode

50 150
A v \ ns t,
30 — 90
20 60
T, =125°C
10 Vg =300V __| 30
I = 30A
IRM
O MWIS006A7 0
0 200 400 600 Alus 1000

-di/dt —=

Fig. 6 Typ. turn off characteristics of
free wheeling diode

B3-8

© 2000 IXYS All rights reserved



LIIXYS

MWI 50-06 A7

10.0 . 100 4 400
d(on)
mJ ns mJ — ns
T T \ Eoﬁ T
E 75 / 75 E 3 \ 300
on off t
7/ t teo
5.0 — | 50 2 200
] / V.. = 300V Ve, = 300V
V. = 15V V. = +15V |
25 Rs =220 _| o5 1 Rs =220 1100
T, =125°C T,, = 125°C
Esi—] t
0.0 0 0 0
0 40 80 A 120 0 40 80 A 120
|C —_— | —_—

CcM

Fig. 7 Typ. turn on energy and switching
times versus collector current

4 80
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mJ ns
/ Fon
3 60
P it
Ve = 300V
Ve =215V |
2 lc = 50A 40
T,, =125°C
1 20

0 10 20 30 40 50 Q 60
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Fig. 9 Typ. turn on energy and switching
times versus gate resistor
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Re=22Q
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—_—
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Fig. 11 Reverse biased safe operating area
RBSOA

C

Fig. 8 Typ. turn off energy and switching
times versus collector current

3 600
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T - |
Eoff Eoff
2 400
/
//,_.——’—— Lot
V. = 300V
Vg = £15V
1 o son |20
T,, =125°C
t,
0 0
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Fig.10 Typ. turn off energy and switching
times versus gate resistor
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Fig. 12 Typ. transient thermal impedance
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LIXYS

MWI 75-06 A7

MWI 75-06 A7 T
IGBT Modules | s =90 A
Sixpack VCES =600V
\Y =21V

Short Circuit SOA Capability
Square RBSOA

13¢

. . lO—J
Preliminary Data 2
Type NTC - Option
MWI 75-06 A7 without NTC Z"J
MWI 75-06 A7T with NTC
179
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 600 \
Vaes 20 \Y
leos T.= 25°C 90 A
lcgo T.= 80°C 60 A
RBSOA Vee =%15V; R, =18 Q; Ty, = 125°C lew = 120 A
Clamped inductive load; L =100 pH Veek £ Vegs
te Ve = Vieg Vee =215 V; R, = 18 Q; Ty, = 125°C 10 ps
(SCSOA) non-repetitive
Pt T, = 25°C 280 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. typ. max.
Vg I.=75A;V,=15V; T, = 25°C 21 | 26 V
Ty, = 125°C 25 \Y
Veen l.=1.5mA; V=V, 4.5 65 V
loes Ve =V Ve =0 V; Tyy = 25°C 1.3 mA
T,, = 125°C 0.9 mA
loes V=0V, V=220V 200 nA
tom 50 ns
:r Inductive load, T,; = 125°C 238 ns
K V, =300V;1 =75A 20 o
f == : =
g Vo, =$15V;R =18 Q a5 )
E.q 2.5 mJ
C.. V. =25V;V, =0V;f=1MHz 3200 pF
Qeon V,.=300V;V,_=15V; I =75A 190 nC
Rinsc (per IGBT) 0.44 KIW

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-10
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LIIXYS

MWI 75-06 A7
MWI 75-06 A7 T

Dl Equivalent Circuits for Simulation
Symbol Conditions Maximum Ratings Conduction
leps T.= 25°C 140 A
g0 T.= 80°C 85 A
I R_O
Symbol Conditions Characteristic Values u_e
min.| typ. | max.
Ve I.=50A;V, =0V, T, = 25°C 1.8 21V IGBT (typ. at Ve = 15 V; T, = 125°C)
Ty, = 125°C 1.3 1.5 vV V, =095V, R,=20 mQ
iy I. =60 A; di/dt = -500 A/ps; T, = 125°C 28 A Free Wheeling Diode (typ. at T, = 125°C)
. V,=300V;V =0V 100 ns Vo=1.014V; R, =4 mQ2
Ric (per diode) 0.61 K/W Thermal Response
|
i | E—
Temperature Sensor NTC (MWI ... A7T version only) P_U R_TH1 R_TH2
T_J T_Cl
Symbol Conditions Characteristic Values l C_THI C_TH2
min.| typ.| max. _l_ _l_
R, T=25°C 4.75| 50| 525 kQ o o
B g0 3375 K 11GBT (typ.)
Cins = 0.248 J/K: Ry, = 0.343 KIW
Y, Cuo = 1.849 J/K: Ry, = 0.097 KIW
- ) ) Free Wheeling Diode (typ.)
Symbol Conditions Maximum Ratings Cyi = 0.23 J/K; Ry, = 0.483 KW
Cuo = 1.3 J/K: Ry, = 0.127 KIW
T, -40...+150 °C
Ty -40...+125 °C
Vi, .o, < 1 MA; 50/60 Hz 2500 Ve~ Dimensions in mm (1 mm = 0.0394")
M, Mounting torque (M5) 2.7-33 Nm L
Symbol Conditions Characteristic Values sesepire 1o 100 conv
min.| typ.| max. over 75 o sefare monfng
Rpin—chip 5 mQ Z;
d, Creepage distance on surface 6 mm °|Ilg 7 SR
d, Strike distance in air 6 mm J
Rich with heatsink compound 0.02 KIW |
Weight 180 g

075

« = for version
MW ATTonly @63,

Detail X Detail ¥ Detail Z

(115)

of
N 065
= :T:
o

65

=3
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HIXYS AT

IT 2(/:0 VGE:‘ Eg\ ;//// / ITC 200 ; g
C 120 ; / 120 " Eg /////—

40 v 40
Ty, =25°C T, = 125°Q
0 L— ‘ 0 I
0 1 2 3 4 5 V 6 0 1 2 3 4 5V 6
VCE —_— VCE —_—
Fig. 1 Typ. output characteristics Fig. 2 Typ. output characteristics
200 160 /
| / \
A T
4 120

T,, = 125°C / / T,,=25°C

120 / /
/ 80
80
T,,=125°C %/Tw =25°C 40 / /
40

J / Ve = 20V / PZ

|
0 0
4 6 8 10 12 v 14 0.0 0.5 1.0 15 20 V 25
Vg —= VF — =
Fig. 3 Typ. transfer characteristics Fig. 4 Typ. forward characteristics of
free wheeling diode
20 60 150
v / T \ T
A ns
T 15 A | trr \\ trr
Ve RM. 40 100
10 30
/ 20 T,=125¢ | 20
5 V,, = 300V
Ve = 300V 10 Il = 60A |
Il = 75A T F
o | o MWI7506A7 0
0 40 80 120 160 nC 240 0 200 400 600 Alus 1000
Qg——= -di/dt—=
Fig. 5 Typ. turn on gate charge Fig. 6 Typ. turn off characteristics of

free wheeling diode
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LIIXYS WL 75,06 A7 T

10.0 100 5 500
mJ ns mJ E_|™
off
T 4 400 T
75 75 E \L
Eon td(on) off \ t
= L 3 — 7 G 300
5.0 o — 50 L
L / Vee =300V | 2 Vee =300V | 200
A Ve =215V Vee =#15V |
25 Ry = 182 o5 R, =180
T, =125°C 1 T,, =125°c | 100
Eor | f
0.0 0 0 0
0 40 80 120 A 160 0 40 80 120 A 160
|C N IC —_—
Fig. 7 Typ. turn on energy and switching Fig. 8 Typ. turn off energy and switching
times versus collector current times versus collector current
10 / 100 5 500
T mJ " / ns T mJ i ns T
8 dion) 80 T 4 901 400
Eon Eoff
t E
6 e 60 3 — = a0
4 / Vee =300V 40 2 Vee=300V | 599
Vee=215V | Vee=+15V |
Eon le = 75A I, = 75A
2 T,, =125°C | 20 1 T,, = 125°C | 100
0 0 0 ! 0
0 10 20 30 40 50 Q 60 0 10 20 30 40 50 Q 60
RG _— RG _—
Fig. 9 Typ. turn on energy and switching Fig.10 Typ. turn off energy and switching
times versus gate resistor times versus gate resistor
160 ! dode
T A KW 7 IGBT
Y T 0.1
o Zth.JC A
80 0.01 /
S
40 0.001 single pulse
R,=180Q /-
T,, = 125°C y
0 0.0001 —4
0 100 200 300 400 500 600 700V 0.00001 0.0001 0.001 0.01 0.1 1 s 10
Vg —= t —=
Fig. 11 Reverse biased safe operating area Fig. 12 Typ. transient thermal impedance
RBSOA
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-I IXYS Advanced Technical Information MWI 15-12 A7

IGBT Modules | s =30 A

Sixpack VCES =1200V
V =20V

Short Circuit SOA Capability
Square RBSOA

o] .
2 go—* 10—
0 16
© 15
$ 14
3°_J 7°_J 110—J
4 8 12

IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 Y,
Vees +20 \
leos T.= 25°C 30 A
lcgo T.= 80°C 20 A
RBSOA Vee =%15V; R, =82 Q; Ty, = 125°C ley= 35 A
Clamped inductive load; L =100 pH Veek £ Vegs

te Ve = Viegi Vee =215 V; R, =82 Q; Ty, = 125°C 10 ps

(SCSOA) non-repetitive
Prot Tc=25°C 140 W
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)

min.| typ. | max.
Vg l.=15A;V,=15V; T, = 25°C 20 | 26 V
Ty, = 125°C 2.3 \Y
Veen I.=0.6 MA; V=V, 4.5 65 V
logs Ve =V Ve =0 V; Tyy = 25°C 0.9 mA
T,, = 125°C 0.8 mA
loes V=0V, V=220V 200 nA
tyom 100 ns
:r Inductive load, T,; = 125°C 5(7)(5) ns
K V=600Vl =15A 70 o
f == : =

g Vo =$15V;R, =820Q 23 )
E.q 1.8 mJ
C.. V. =25V;V, =0V;f=1MHz 1000 pF
Qeon V.= 600V; V=15V, =15A 70 nC
Ric (per IGBT) 0.88 K/W

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-14
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LIIXYS

MWI 15-12 A7
DIOEES Equivalent Circuits for Simulation
Symbol Conditions Maximum Ratings Conduction
leos Tc.= 25°C 25 A
lego T.= 80°C 17 A
I R_@
Symbol Conditions Characteristic Values u_e
min.| typ. | max.
Ve I.=15A; V=0V, T, = 25°C 24 | 27 V IGBT (typ. at Ve = 15 V; T, = 125°C)
T,, = 125°C 1.7 v Vo =1.37 V; R, = 62 mQ2
iy I. =15 A; di/dt = -400 A/ps; T, = 125°C 16 A Free Wheeling Diode (typ. at T, = 125°C)
. V,=600V;V =0V 130 ns Vo =1.327 V; R, = 30 mQ2
Ric (per diode) 2.1 KW Thermal Response
|
| E—
Module pP_u R_TH1 R_TH2
l T_J T_Cl
Symbol Conditions Maximum Ratings C_TH1 C_TH2
T, -40...+150 c |l 1 il 1
Ty -40...+125 °C
Vo, o, < 1 MA; 50/60 Hz 2500 v~ IGBT (typ.)
Cpy = 0.156 J/K; R,,, = 0.685 KW
M, Mounting torque (M5) 2.7-33 Nm Cinz = 1.162 J/K; Ry, = 0.195 KW
Free Wheeling Diode (typ.)
Symbol Conditions Characteristic Values Ciny = 0.065 J/K; Ry = 1.758 KW
mln typ max. sz =0.639 J/K, Rch =0.342 KW
I:zpin-chip 5 maQ
- Dimensions in mm (1 mm = 0.0394")
d, Creepage distance on surface 6 mm
d, Strike distance in air 6 mm ,
Rich with heatsink compound 0.02 KIW e
Weight 180 g over 75 tore manemg

2|
[6174)
& 98]
567

45
384
32

« = for version
MW ATTonly @63,

Detail X Detail ¥ Detail Z

(115)

of
N 065
= ‘:T:
o

65

=3

© 2000 IXYS All rights reserved
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IXYS MWI 15-12 A7

T A Ve = 17v\/ / A Vee= Ex
[ Y lc 13V
c 13v

S
N

30 // v 30 v
20 // 20
10 oV 10 //’ 9V
Ty, =25°C T,, =125°C

0 - ‘ 0 1

0 1 2 3 4 5 6 V7 0 1 2 3 4 5 6 V 7

Vg —= Veg —=
Fig. 1 Typ. output characteristics Fig. 2 Typ. output characteristics

P A
30 30

/ T,,=125°C / T, = 25°C
20 20

/ /
T, =125°C %/Tw =25°C
10 10
/
/ Ve = 20V /

0 0
4 6 8 10 12 14 Vv 16 0 1 2 3 VvV 4
Vg —= VF — =
Fig. 3 Typ. transfer characteristics Fig. 4 Typ. forward characteristics of
free wheeling diode
20 40 200
t
\V; T i
T 15 | A \ | ",
V, RM
cE I 120
10 20
80
c 10 T, =125°C
V=600V | 40
Ve = 600V / |, = 15A
le = 15A le
O | O MWI1512A7 0
0 20 40 60 80nC 100 0 200 400 600 Alus 1000
Qe—= -difdt—==
Fig. 5 Typ. turn on gate charge Fig. 6 Typ. turn off characteristics of

free wheeling diode
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[ |
I X YS MWI 15-12 A7
[ |
6 120 6 600
/
T mJ / ns T T mJ ns T
t
i L / d(of)
Eon 4 d(on) Y 30 Eoff 4 400 t
/ / Eoff
t, Ve = 600V / Ve = 600V
2 Ve = #15V 10 2 Ve = #15V { 200
R, = 820 R, = 82Q
Eon T,, =125°C e T,, =125°C
t,
0 0 0 0
0 10 20 30 A 0 10 20 30 A
|C N IC —_—
Fig. 7 Typ. turn on energy and switching Fig. 8 Typ. turn off energy and switching
times versus collector current times versus collector current
3 150 2.0 800
Eon Eoff ___‘_____//
T mJ T mJ ns T
ns t
Eon / td(c‘”) Eoff 15 e 600
2 100 t
// o : /
V.. = 600V 1.0 400
/ cE™ Ve = 600V
1 — Vee =215V | o) Ve = #15V ]
lc = 15A 05 le =158 | 500
T,, =125°C : T,, =125°C
tf
0 0 0.0 0
0 20 40 60 80 100 120Q140 0 20 40 60 80 100 120140
RG _— RG _—
Fig. 9 Typ. turn on energy and switching Fig.10 Typ. turn off energy and switching
times versus gate resistor times versus gate resistor
40 10
A T KIW diode:
T 1 il
. 30 Zinic IGBT
CM
0.1
20
0.01 b
10 single pulse
R.=820 0.001
T,, = 125°C
0 0'0001 MWI1512A7
0 200 400 600 800 1000 1200 1400V 0.00001 0.0001 0.001 0.01 0.1 1 s 10
Vg —= t —=

Fig. 11 Reverse biased safe operating area
RBSOA

Fig. 12 Typ. transient thermal impedance

© 2000 IXYS All rights reserved

B3-17




LIXYS

MWI 25-12 A7

MWI 25-12 A7T
IGBT Modules | s =50 A
Sixpack VCES =1200V

V =22V

Short Circuit SOA Capability
Square RBSOA

13¢

10
2
Type: NTC - Option:
MWI 25-12 A7 without NTC j"J
MWI 25-12 A7T with NTC
17°
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 Y,
Vees +20 \
leos T.= 25°C 50 A
lcgo T.= 80°C 35 A
RBSOA Vee = %15 V; R, = 47 Q; Ty, = 125°C ley= 50 A
Clamped inductive load; L =100 pH Veek £ Vegs
te Ve = Viegi Vee = 215 V; R, = 47 Q; Ty, = 125°C 10 ps
(SCSOA) non-repetitive
Pt T. = 25°C 225 W
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. typ. max.

Vg I.=25A;V,=15V; T, = 25°C 22 | 27V

Ty, = 125°C 2.6 \Y
Veen l.=1mA; V=V 4.5 65 V
loes Ve =V Ve =0 V; Tyy = 25°C 2 mA

T,, = 125°C 2 mA
loes V=0V, V=220V 200 nA
tyom 100 ns
:r Inductive load, T,; = 125°C 5(7)8 ns
K V. =600V;I_=25A 70 22
f =+ . =
g Vg =15V, R, =47 Q 38 )
E.q 2.8 mJ
C.. V. =25V;V, =0V;f=1MHz 1650 pF
Qeon V.= 600V; V,_=15V; | =35A 120 nC
Ric (per IGBT) 0.55 K/W

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-18
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LIIXYS MWI 2542 ATT

leslEs Equivalent Circuits for Simulation
Symbol Conditions Maximum Ratings Conduction
leos Tc.= 25°C 50 A
g0 T.= 80°C 33 A
1 R_P
Symbol Conditions Characteristic Values u_a
min.| typ. | max.
V. I,=35A;V,=0V;T,= 25°C 24 | 26 V  |IGBT (typ. at Vee = 15 V; T, = 125°C)
Ty, = 125°C 1.7 | 19 vV V,=1.5V:R,=40.7 mQ
iy I. =25 A; di/dt = -400 A/ps; T, = 125°C 20 A Free Wheeling Diode (typ. at T, = 125°C)
" Vo=600V;V, =0V 200 ns V,= 1.3V, R,=24.9 mQ
Ric (per diode) 1.19 K/wW Thermal Response
|
i | E—
Temperature Sensor NTC (MWI ... A7T version only) P_U R_TH1 R_TH2
T_J T_Cl
Symbol Conditions Characteristic Values l C_TH! C_TH2
min.| typ.| max. L L
R, T=25°C 4.75| 50| 525 kQ o o
B siso 3375 K | 1GBT (typ)
Cuy = 0.136 J/K: R, = 0.418 KIW
Module Cip = 1.309 J/K: Ry, = 0.132 KIW
. . . Free Wheeling Diode (typ.)
Symbol Conditions Maximum Ratings Cyy = 0.081 J/K: Ry, = 0.973 KW
Cyr = 0915 J/K; Ry, = 0.217 KW
T, -40...+150 °C " "
- -40...+125 °C
Dimensions in mm (1 mm = 0.0394")
Vo, lso, < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm A
Symbol Conditions Characteristic Values over T setors mentng
min.| typ.| max.
Rpin—chip S mQ 2L
d, Creepage distance on surface 6 mm a )
d, Strike distance in air 6 mm ~ : e
\@ 2 76 ‘ ) @ ﬁ .
Rcn with heatsink compound 0.02 KIW g 5ls :zéﬁ ,,,,, [ ﬁ -
g ‘
Weight 180 g (O]
EFo

1075

«+ = for version
MWl ATTonly  g63,

Detail X Detail Y. Detail Z

(115)

of
N 065

= :\':
o

65

=
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LIXYS

MWI 25-12 A7

MWI 25-12 A7T
60 ‘ 60 ‘ —
T,=25°C VGE‘:NV T,=125°C VeeZ 17V
A 15V

A 15V
I 13V
40
11V
30 /
/ d
20
L—]
10 /

L~

00 05 10 15 20 25 30V

VCE =

Fig. 1 Typ. output characteristics

60

Ve = 20V
T A [T2=25C
e 40 /

30

20

10 /

0 —
5 6 7 8 9 10 11v

GE

Fig. 3 Typ. transfer characteristics

20 T
,T V | Vee

GE

10

0 20 40 60 80 100 120 140 nC

G

Fig. 5 Typ. turn on gate charge

RM

40 / sy
/ 11V

30
ya
/

20

10

0
00 05 10 15 20 25 30 35V

VCE =

Fig. 2 Typ. output characteristics

80

T,=125°C

60

/ T,=25°C
50 /
40

0 /
A

0 1 2 3 vV 4

Fig. 4 Typ. forward characteristics of
free wheeling diode

60 300
A ns T
\\ trr trr
40 200
T,=125°C
20 V. = 600V — 100
lew I = 25A
0 MWI 25-12A7 O
0 200 400 600 Alus 1000

-di/dt ——=

Fig. 6 Typ. turn off characteristics of
free wheeling diode
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LIIXYS

MWI 25-12 A7

14 140 6 600
T mJ ns T T mJ ] Eqi ns T
4 tct(ofr)
L
Fon 10 L+ /| 100 o4 400 t
|_—T
8 —f — 80 d
don |1 - 3 Vee =600V~ 300
6 Vee =000V 1 ~__ Vv, =+15V
t P Vg = +15V > Caa
' R, =47Q 2 ~ Rs =47Q 4 200
4 G~ 140 = °
£ // T, =125°C d S~ 7T
2 on 20 1 \ t 100
f
0 0 0 0
0 10 20 30 40 50 A 0 10 20 30 40 50 A
|C —_— | —_—

Fig. 7 Typ. turn on energy and switching
times versus collector current

12 240
1} Vee= 600V
T 1o | Vee=215v by | NS T
lc = 25A on
Eon g | T =125 =t 180 t
6 - 120
//
4 —
=~ 60
2
0

0
0 40 80 120 160 200 Q 240

Ry —=

Fig. 9 Typ. turn on energy and switching
times versus gate resistor

70

T A

50

CcM

40 R, = 47Q
T,=125°C
30 VCEK < VCES

20

10

0
0 200 400 600 800 1000 1200V
VCE B
Fig. 11 Reverse biased safe operating area
RBSOA

C

Fig. 8 Typ. turn off energy and switching
times versus collector current

5 ‘ 1500
3| Vee= 600V
T M v = #15v 4o ns T
4 r l. = 25A = 1200
off LT, =125°C off
3 900
_——/
2 600
1 300
N
[ T—*

0
0 40 80 120 160 200 Q 240

Re =

Fig.10 Typ. turn off energy and switching
times versus gate resistor

10
KW
T 1 ===
Zinic diode 7 o T
01 IGBT:
0.01
0.001 9
single pulse
0.0001 LU | W25 1087
0.00001 0.0001 0.001 0.01 01 s 1
t —_—

Fig. 12 Typ. transient thermal impedance
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LIXYS

MWI 35-12 A7

MWI 35-12 A7T
IGBT Modules | e =62 A
Sixpack Vies =1200V

% =22V

Short Circuit SOA Capability
Square RBSOA

13¢

. . lO—J
Preliminary Data 2
Type: NTC - Option:
MWI 35-12 A7 without NTC j"J
MWI 35-12 A7T with NTC
179
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 Y,
Vees +20 \Y
leos T.= 25°C 62 A
leso T.= 80°C 44 A
RBSOA Vee =%15V; R, =39 Q; Ty, = 125°C ley= 70 A
Clamped inductive load; L =100 pH Veek £ Vegs
te Ve = Ve Vee =15 V; R, =39 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T, = 25°C 280 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. typ. max.
Vg I.=35A;V,=15V; T, = 25°C 22 | 28 V
Ty, = 125°C 2.6 \Y
Veen l.=1.2mA; V=V, 4.5 65 V
loes Ve =V Ve =0 V; Tyy = 25°C 2 mA
T,, = 125°C 2 mA
loes V=0V, V=220V 200 nA
tyom 100 ns
:r Inductive load, T,; = 125°C 538 ns
e V. =600V; I =35A 70 o
f == : =
g Vo =$15V;R =39 Q 54 )
E.q 4.2 mJ
C.. V. =25V;V, =0V;f=1MHz 2000 pF
Qeon V.= 600V; V,_=15V; | =35A 140 nC
Rinsc (per IGBT) 0.44 KIW

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-22
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LIIXYS

MWI 35-12 A7
MWI 35-12 A7T

Dl Equivalent Circuits for Simulation
Symbol Conditions Maximum Ratings Conduction
leos T.= 25°C 50 A
leso T. = 80°C 33 A
I R_@
Symbol Conditions Characteristic Values u_e
min.| typ. | max.
Ve I.=35AV =0V, T, = 25°C 28 V IGBT (typ. at Ve = 15 V; T, = 125°C)
Ty; =125°C 19 \Y Vo=16V,R,=28mQ
iy I. =35 A; di/dt = -400 A/ps; T, = 125°C 20 A Free Wheeling Diode (typ. at T, = 125°C)
" V,=600V;V, =0V 200 ns V,=1.3V: R, =24.9 mQ
Ric (per diode) 1.19 KW Thermal Response
|
i | E—
Temperature Sensor NTC (MWI ... A7T version only) P_U R_TH1 R_TH2
T_J T_Cl
Symbol Conditions Characteristic Values l C_THI C_TH2
min.| typ.| max. _l_ _l_
R, T=25°C 4.75| 50| 525 kQ o o
B g0 3375 K 11GBT (typ.)
Cyy = 0.166 J/K; R, = 0.342 KIW
I Cio = 1.921 J/K; Ry, = 0.098 KIW
- ) ) Free Wheeling Diode (typ.)
Symbol Conditions Maximum Ratings Cp: = 0.081 J/K: R,y = 0.973 KIW
Cio = 0.915 J/K; Ry, = 0.217 KIW
T, -40...+150 °C
T, -40...+125 °C
g Dimensions in mm (1 mm = 0.0394")
Vo, lso, < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm g
Symbol Conditions Characteristic Values ovec 73 rere menemg
min.| typ.| max.
Rpin—chip S mQ 772577
dq Creepage distance on surface 6 mm - ) J e
d, Strike distance in air 6 mm S
Rich with heatsink compound 0.02 KIW o g4 :
Weight 180 g

= = for version
MWI.. ATT only 263,

Detal X Detail ¥ Detail Z

(115)

N 065
- ‘:{:

65

ey

© 2000 IXYS All rights reserved
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LIXYS

MWI 35-12 A7

MWI 35-12 A7T
80 w 80 :
T,=25°C Voe=17V T,=125°C Vaes 17V

T A / 15V T A / 15V
Il. 60 60
c / / 13V c 13y

50 / v 50 / T

40 / 40 /

30 30 ov

//
20 —_— v 20
10 Z 10
0

00 05 10 15 20 25 30V

VCE =

Fig. 1 Typ. output characteristics

80 w
Ve =20V
T A 1 =25C

40
30 /
20

0 /

5 6 7 8 9 10 11v
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Fig. 3 Typ. transfer characteristics
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15
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GE
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Qg——=

Fig. 5 Typ. turn on gate charge

RM

0
00 05 10 15 20 25 30 35V

VCE =

Fig. 2 Typ. output characteristics

80

T,=125°C

60

50

o /

30

20

10 A /
A

0 1 2 3 vV 4

Ve =

T,=25°C

Fig. 4 Typ. forward characteristics of
free wheeling diode

60 300
A ns T
\\ trr trr
40 200
T,=125°C
20 V,=600v —| 100
lay I = 35A
MWI35-12A7
0 0
0 200 400 600 Alus 1000
-difdt—=

Fig. 6 Typ. turn off characteristics of
free wheeling diode
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I- I )( SZS MWI 35-12 A7
-I MWI 35-12 A7T
16 160 12 600
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Fig. 7 Typ. turn on energy and switching
times versus collector current
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Fig. 9 Typ. turn on energy and switching
times versus gate resistor
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Fig. 11 Reverse biased safe operating area
RBSOA

Fig. 8 Typ. turn off energy and switching
times versus collector current
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Fig.10 Typ. turn off energy and switching
times versus gate resistor
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Fig. 12 Typ. transient thermal impedance
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LIXYS

MWI 50-12 A7

MWI 50-12 A7T
IGBT Modules | s =85A
Sixpack VCES =1200V

V =22V

Short Circuit SOA Capability
Square RBSOA

13¢

101
Preliminary Data 2
Type: NTC - Option:
MWI 50-12 A7 without NTC j"J
MWI 50-12 A7T with NTC
179
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 Y,
Vaes 20 \Y
leos T.= 25°C 85 A
lcgo T.= 80°C 60 A
RBSOA Vee =%15V; R, =22 Q; Ty, = 125°C ley= 100 A
Clamped inductive load; L =100 pH Veek £ Vegs
te Ve = Viegi Vee = 215 V; R, =22 Q; Ty, = 125°C 10 ps
(SCSOA) non-repetitive
Pt T, = 25°C 350 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. typ. max.

Vg I.=50A;V,=15V; T, = 25°C 22 | 27V

Ty, = 125°C 25 \Y
Veen l.=2mA; V=V, 4.5 65 V
loes Ve =V Ve =0 V; Tyy = 25°C 4 mA

T,, = 125°C 3 mA
loes V=0V, V=220V 200 nA
tyom 100 ns
:r Inductive load, T,; = 125°C 5(7)8 ns
e V. =600 V; . =50A 70 o
f =% . =
g Vg =15V, R, =220 76 )
E.. 5.6 mJ
C.. V. =25V;V, =0V;f=1MHz 3300 pF
Qcon V,=600V;V_=15V;I. =50 A 230 nC
Ric (per IGBT) 0.35 K/W

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-26
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LIIXYS

MWI 50-12 A7
MWI 50-12 A7T

Dl Equivalent Circuits for Simulation
Symbol Conditions Maximum Ratings Conduction
leps T.= 25°C 110 A
g0 T.= 80°C 70 A
1 R_P
Symbol Conditions Characteristic Values u_a
min.| typ. | max.
Ve I.=50A;V, =0V, T, = 25°C 2.2 26 V IGBT (typ. at Ve = 15 V; T, = 125°C)
T,, = 125°C 1.6 | 1.8 V Vo=1.5V; R, =20.7 mQ2
iy I. =50 A; di/dt = -400 A/ps; T,,; = 125°C 40 A Free Wheeling Diode (typ. at T, = 125°C)
rr VR =600 V! VGE =0V 200 ns Vg =13 V, RD =11.3mQ
Ric (per diode) 0.61 K/W Thermal Response
|
i | E—
Temperature Sensor NTC (MWI ... A7T version only) P_U R_TH1 R_TH2
T_J T_Cl
Symbol Conditions Characteristic Values l C_TH! C_TH2
min.| typ.| max. _l_ _i_
R, T=25°C 4.75| 50| 525 kQ o o
B g0 3375 K 11GBT (typ.)
Cuy = 0.22 J/K: Ryyy = 0.26 KIW
Y, Cuo = 1.74 J/K: Ry, = 0.09 KIW
- ) ) Free Wheeling Diode (typ.)
Symbol Conditions Maximum Ratings Cyy = 0.16 JK: Ry, = 0.483 KW
Cuo = 1.37 J/K: Rypy = 0.127 KIW
T, -40...+150 °C
T -40...+125 °C . ) .
stg Dimensions in mm (1 mm = 0.0394")
Vo, lsoL < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values v 75 o e
min.| typ.| max. .
Rpin—chip 5 mQ 772577
d, Creepage distance on surface 6 mm & J s BB
d, Strike distance in air 6 mm ®
Rich with heatsink compound 0.02 KIW g 3% :
Weight 180 g

075

= = for version
MWI.. ATT only 263,

Detal X Detail ¥ Detail Z

(115)

65

N 065
- ‘:{:

ey
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LIXYS

MWI 50-12 A7

MWI 50-12 A7T
120 120 :
T A |Ts=25°C VGELNV T A | T,=125°C Vee=17v
15v

100 15V
I 13V
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11v
60 //
40
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Fig. 1 Typ. output characteristics
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Fig. 3 Typ. transfer characteristics
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Fig. 5 Typ. turn on gate charge
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Fig. 2 Typ. output characteristics
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Fig. 4 Typ. forward characteristics of
free wheeling diode
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Fig. 6 Typ. turn off characteristics of
free wheeling diode
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LIIXYS MWI 8042 ATT

24 120 12 600
mJ
mJ — ns E,| NS
T | —T T T 10 ——r - 500 T
E 18 90 E d(off]
on td(on // / off 8 400 t
v P
12 60 6 300
t| Ve = 600V Vee =000V
L Ve = #15V | 4 Vee =2V 500
R, =220 Ry =220 |
6 ¢ 30 T, =125°C
Eon T, m125°C 2 : 100
t,
0 0 0 0
0 20 40 60 80 100 A 0 20 40 60 80 100A
IC _— = IC B ——
Fig. 7 Typ. turn on energy and switching Fig. 8 Typ. turn off energy and switching
times versus collector current times versus collector current
20 oo 240 10 — - 1500
CE- t V. = 600V d(off)
T mJL v =s15v ﬁ ns T T MI - sy ns T
lc = 50A 8F = 1200
1511 -1osec 180 Eon lo = S0 |Ew
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6 900
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,// — | & 4 600
| —
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— 2 300
0 0 0 i 0
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Fig. 9 Typ. turn on energy and switching Fig.10 Typ. turn off energy and switching
times versus gate resistor times versus gate resistor
120 1
A i
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T 100 T 01 e
[
cM 80 Zthac diode ZATIGBT
Rg = 22Q 0.01
60 T,=125°C 2
Veek < Vees 0.001 Z4
40 2
vl
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Fig. 11 Reverse biased safe operating area Fig. 12 Typ. transient thermal impedance
RBSOA
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_-I IXYS Advanced Technical Information MWI 100-06 A8
IGBT Modules - =130 A
Sixpack V., =600V

V =20V

Short Circuit SOA Capability
Square RBSOA

13, 21© +

1] .
2 60—0 loo—!l
0 19
—°17
< 15
3°J 7OJ ll°“J
4 8 12
14, 20©
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 600 Y
Vs +20 Y,
leos T.= 25°C 130 A
lcgo T.= 80°C 88 A
RBSOA Vee =215 V; R, =22 Q; Ty, = 125°C lew= 200 A
Clamped inductive load; L =100 pH Veek £ Vegs
te Ve = Veeg Vee =215 V; R, =22 Q; Ty, = 125°C 10 ps
(SCSOA) non-repetitive
Piot Tc=25°C 410 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.| typ. | max.
Vg lc=100A;V, =15V; T,,= 25°C 20 | 25 V
Ty, = 125°C 2.3 \Y
Veen l.=1.5mA; V=V, 4.5 65 V
loes Ve =V Ve =0 V; Tyy = 25°C 1.2 mA
T,, = 125°C 0.9 mA
laes V. =0V;V, =220V 400 nA
tyom 25 ns
:r Inductive load, T,; = 125°C 12(1) ns
K V. =300 V; 1 =100 A 20 o
f =% . =
g Vo =%t15V;R, =220 10 )
E.q 2.9 mJ
C.. V. =25V;V,_=0V;f=1MHz 4.3 nF
Qeon V. =300V; V. =15V; | =100 A tbd nC
Ric (per IGBT) 0.3 KW

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-30
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LIIXYS

MWI 100-06 A8

Dimensions in mm (1 mm = 0.0394")

[2]
e

Diodes
Symbol Conditions Maximum Ratings L 3 ’
MMMMLMJ&W{ ]
leos T.= 25°C 140 A == ﬂ
leeo T.= 80°C 88 A '
Symbol Conditions Characteristic Values
min.| typ. | max. El -
=
A I,.=100A;V,_=0V; T, = 25°C 19 | 21V g
Ty, = 125°C 1.4 (VAR . I
iy I. =60 A, di/dt = -500 Alus; T, = 125°C 28 A e
. V,=300V;V, =0V 100 ns = ]
Ric (per diode) 0.61 K/W
Module I ERTE
= e
Symbol Conditions Maximum Ratings i :
T, -40...+150 °C
Ty -40...+125 °C
Vo, lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min.| typ.| max.
Rincnio 1.8 mQ
d, Creepage distance on surface 10 mm
d, Strike distance in air 10 mm
Ricn with heatsink compound 0.01 KIW
Weight 300 g

© 2000 IXYS All rights reserved
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_-I IXYS Advanced Technical Information MWI 150-06 A8
IGBT Modules | e =185 A
Sixpack V., =600V

V =20V

Short Circuit SOA Capability
Square RBSOA

13, 21¢ *

0 19

° 17
$ 15

CE(sat) typ.

Features
IGBTs - NPT IGBT technology
Symbol Conditions Maximum Ratings - low sat.uraltlon voltage
- low switching losses
Vees Ty, = 25°C to 150°C 600 Y, - switching frequency up to 30 kHz
- square RBSOA, no latch up
Vaes +20 v - high short circuit capability
less T.= 25°C 185 A - positive temperature coefficient for
loao T.= 80°C 130 A easy parallelling
- MOS input, voltage controlled
RBSOA Vee =15 V; R, =15Q; T, =125°C Ilew= 300 A - ultra fast free wheeling diodes
Clamped inductive load; L =100 pH Veek < Vees - solderable pins for PCB mounting
R - package with copper base plate
te V= Vo Vee =15 V; R, = 1.5 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive Advantages
Pt T, = 25°C 620 w .
- space savings
- reduced protection circuits
Symbol Conditions Characteristic Values  * Package designed for wave soldering
(T,, = 25°C, unless otherwise specified)
min.| typ. | max. ) o
Typical Applications
Vg l.=150 A;V, =15V; T,,= 25°C 20 | 25 V
Ty, =125°C 23 \Y - AC motor control
Vv | =3mA YV _=V 45 65 Vv AC servo and robot drives
GE(th) cTOMA Ve = Vee ‘ ‘ - power supplies
loes Ve =V Ve =0 V; Tyy = 25°C 1.5 mA
Ty, = 125°C 1.1 mA
loes Vie=0V;V, =220V 400 nA
tom 125 ns
:r Inductive load, T,, = 125°C 2‘2(5) ns
K V. =300 V;I_=150 A o 22
f == : =
g Vo =$15V;R, =15Q 23 )
E.q 46 mJ
C.. V=25V, V =0V;f=1MHz 6.5 nF
Qcon V,=300V;V, =15V;I. =150 A tbd nC
Ric (per IGBT) 0.2 KW
IXYS reserves the right to change limits, test conditions and dimensions. 8
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MWI 150-06 A8

Dimensions in mm (1 mm = 0.0394")

[2]
e

Diodes
Symbol Conditions Maximum Ratings L B :
leos T.= 25°C 210 A == I
leao T.= 80°C 130 A '
Symbol Conditions Characteristic Values
min.| typ. | max. g -
=
V. =150 A;V, =0V; Ty, = 25°C 19 | 20 V ;
Ty, = 125°C 1.4 Voo § i
I ———— I ——— | —
[ . =150 A; di/dt = -750 Alps; T, = 125°C 37 A
. V,=300V;V, =0V 100 ns PPN
Ric (per diode) 0.41 K/W
Module I ERTE
= e
Symbol Conditions Maximum Ratings i :
T, -40...+150 °C
Ty -40...+125 °C
Vo, lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min.| typ.| max.
Rpin_chip 1.8 mQ
d, Creepage distance on surface 10 mm
d, Strike distance in air 10 mm
Ricn with heatsink compound 0.01 KIW
Weight 300 g

© 2000 IXYS All rights reserved
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_-I IXYS Advanced Technical Information MWI 200-06 A8

IGBT Modules | s =240 A
Sixpack VCES =600V
V =20V

CE(sat) typ.

Short Circuit SOA Capability

Square RBSOA
13, 21¢ * +
o] SCJK,% QJK%

0 19
° 17
L k 15
3°‘J 7OJ 110“J
4 8 12
14, 20°©
Features
IGBTs - NPT IGBT technology
Symbol Conditions Maximum Ratings - low sat.uraltlon voltage
- low switching losses
Vees T,, = 25°C to 150°C 600 \% - switching frequency up to 30 kHz
- square RBSOA, no latch up
Vaes +20 v - high short circuit capability
less T.= 25°C 240 A - positive temperature coefficient for
loao T.= 80°C 165 A easy parallelllng
- MOS input, voltage controlled
RBSOA Vee =15 V; R, =15Q; T, =125°C Ilew= 400 A - ultra fast free wheeling diodes
Clamped inductive load; L =100 pH Veek < Vees - solderable pins for PCB mounting
R - package with copper base plate
te Ve = Veeg Vee =215 V; R, = 1.5 Q; Ty, = 125°C 10 ps
(SCSOA) non-repetitive Advantages
Pt T, = 25°C 750 w

- space savings

- reduced protection circuits

Symbol Conditions Characteristic Values  * Package designed for wave soldering
(T,, = 25°C, unless otherwise specified)

min.| typ. | max. ) o
Typical Applications
Ve gean I.=200A;V =15V, T, = 25°C 2.0 25 V
Ty, =125°C 23 \Y - AC motor control
_ ] B - AC servo and robot drives
Veem) le =4 MA; Vo = Vee 4.5 65 Vv - power supplies
les V=V Ve =0V, Ty, = 25°C 1.8 mA
T,; = 125°C 15 mA
loes V=0V, V, =320V 400 nA
tyom 180 ns
:r Inductive load, T,; = 125°C 388 ns
K V. =300 V; | = 200A 20 o
f == : =
E V=15V, R, =15Q 16 mJ
= 6.3 mJ
C.. V=25V, V =0V;f=1MHz 9.0 nF
Qcon V,=300V;V_=15V;I|.=200 A tbd nC
Risc (per IGBT) 0.17 K/W
IXYS reserves the right to change limits, test conditions and dimensions. 8
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MWI 200-06 A8

Dimensions in mm (1 mm = 0.0394")

[2]
e

Diodes

Symbol Conditions Maximum Ratings L B :
leos T.= 25°C 260 A == I
leso T.= 80°C 165 A '

Symbol Conditions Characteristic Values

min.| typ. | max. g -
]
V. l.=200A;V, =0V;T,= 25°C 19 | 21V ;
Ty, = 125°C 1.5 Vs g i
,,,,,, I ———— | —

[ I, =120 A; di/dt = -1000 Alus; Ty, = 125°C 56 A

. V,=300V;V, =0V 100 ns = 47]

Ric (per diode) 0.3 K/W

Module I ERTE

= e
Symbol Conditions Maximum Ratings i A
T, -40...+150 °C
Ty -40...+125 °C
Vo, lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min.| typ.| max.

Rincnio 1.8 mQ
d, Creepage distance on surface 10 mm
d, Strike distance in air 10 mm
Ricn with heatsink compound 0.01 KIW
Weight 300 g

© 2000 IXYS All rights reserved
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-I IXYS Advanced Technical Information MWI 75-12 A8
IGBT Modules | s =140 A
Sixpack VCES =1200V

V =22V

Short Circuit SOA Capability
Square RBSOA

o) &-HK% QAK?

2 60—¢l 100—"
© 19
[ 217
9 15
3""—J 7"_J llo—J
4 8 12
14, 20°
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 Y,
Vs +20 Y,
leos T.= 25°C 140 A
lcgo T.= 80°C 100 A
RBSOA Vee =%15V; R, =15 Q; Ty, = 125°C lew= 150 A
Clamped inductive load; L =100 pH Veek £ Vegs
te Ve = Viegi Vee =215 V; R, = 15 Q; Ty, = 125°C 10 ps
(SCSOA) non-repetitive
Pt T, = 25°C 620 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.| typ. | max.
Vg I.=75A;V,=15V; T, = 25°C 22 | 26 V
Ty, = 125°C 25 \Y
Veen l.=3mA; V=V 4.5 65 V
loes Ve =V Ve =0 V; Tyy = 25°C 5 mA
T,, = 125°C 3 mA
laes V. =0V;V, =220V 400 nA
tyom 100 ns
:r Inductive load, T,; = 125°C 628 ns
K V=600Vl =75A o o
f == : =
g Vo =$15V;R =150 121 )
E.. 10.5 mJ
C.. V. =25V;V,_=0V;f=1MHz 5.5 nF
Qeon V.= 600V; V,_=15V;I_ =75A 350 nC
Rinsc (per IGBT) 0.2 KIW

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-36

© 2000 IXYS All rights reserved




LIIXYS

MWI 75-12 A8

Dimensions in mm (1 mm = 0.0394")

[2]
e

Diodes
Symbol Conditions Maximum Ratings L 3 :
MMMM&!—MJMM{ ]

Lo T.= 25°C 150 A '% = ﬂ
g0 T.= 80°C 100 A

Symbol Conditions Characteristic Values

min.| typ. | max. El -
=
A I,.=75A;V,=0V;T,= 25°C 22 | 25 V .
T, = 125°C 1.6 VARREEEIS -

iy I.=75 A, di/dt = -500 Alus; T, = 125°C 79 A i

. V,=600V;V, =0V 220 ns =41

Ric (per diode) 0.41 K/IW

Module I ERTE

= e
Symbol Conditions Maximum Ratings i :
T, -40...+150 °C
Ty -40...+125 °C
Vo, lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min.| typ.| max.

Rincnio 1.8 mQ
d, Creepage distance on surface 10 mm
d, Strike distance in air 10 mm
Ricn with heatsink compound 0.01 KIW
Weight 300 g

© 2000 IXYS All rights reserved
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_-I IXYS Advanced Technical Information MWI 100-12 A8
IGBT Modules - =170 A
Sixpack Vs =1200V

V =22V

Short Circuit SOA Capability
Square RBSOA

13, 21© +

1] .
2 60—0 loo—!l
0 19
—°17
< 15
3’-"J 7°‘J ll°“J
4 8 12
14, 20©
IGBTs
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 Y,
Vs +20 Y,
leos T.= 25°C 170 A
lcgo T.= 80°C 120 A
RBSOA Vee =%15V; R, = 6.8 O; Ty, = 125°C lew= 200 A
Clamped inductive load; L =100 pH Veek £ Vegs
te V=V Vee =15 V; R, = 6.8 O; T, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T, = 25°C 750 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.| typ. | max.
Vg lc=100A;V, =15V; T,,= 25°C 22 | 26 V
Ty, = 125°C 25 \Y
Veen l.=4mA; V=V, 4.5 65 V
logs Ve =V Ve =0 V; Tyy = 25°C 6.3 mMA
Ty, = 125°C 4 mA
laes V. =0V;V, =220V 400 nA
tyom 100 ns
:r Inductive load, T,; = 125°C 688 ns
K V. =600 V; 1 =100 A % o
f =% . =
g Vi, =%15V;R, =6.8Q 161 )
E.q 14.6 mJ
C.. V. =25V;V,_=0V;f=1MHz 6.5 nF
Qeon V.= 600V; V,_ =15V; | =100 A 475 nC
Rinsc (per IGBT) 0.17 KW

IXYS reserves the right to change limits, test conditions and dimensions.

CE(sat) typ.

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- solderable pins for PCB mounting

- package with copper base plate

Advantages

- space savings

- reduced protection circuits

- package designed for wave soldering
Typical Applications

- AC motor control

- AC servo and robot drives
- power supplies

B3-38
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Dimensions in mm (1 mm = 0.0394")

[2]
e

Diodes
Symbol Conditions Maximum Ratings L 3 ’
MMMMLMM&W{ ]

leos T.= 25°C 200 A == ﬂ
leeo T.= 80°C 130 A '

Symbol Conditions Characteristic Values

min.| typ. | max. El -
=
A I,.=100A;V,_=0V; T, = 25°C 22 | 25 V g
Ty, = 125°C 1.6 AR EEE RS -+

leus . =120 A; di/dt = -750 A/ps; T, = 125°C 82 A <

. V,=600V;V, =0V 200 ns = ]

Ric (per diode) 0.3 K/W

Module I ERTE

= e
Symbol Conditions Maximum Ratings i :
T, -40...+150 °C
Ty -40...+125 °C
Vo, lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min.| typ.| max.

Rincnio 1.8 mQ
d, Creepage distance on surface 10 mm
d, Strike distance in air 10 mm
Ricn with heatsink compound 0.01 KIW
Weight 300 g

© 2000 IXYS All rights reserved
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| MIl 75-12 A3 MID 75-12 A3
I IXYS MDI 75-12 A3
IGBT Modules | s =90 A
Short Circuit SOA Capability VCES =1200V
\Y =22V

Square RBSOA

i

Preliminary data

CE(sat) typ.

A\ E 72873

" - . Features
Symbol Conditions Maximum Ratings - NPT IGBT technology
Vees T, = 25°C to 150°C 1200 Y, - low sat.uraltion voltage
Veer T, = 25°C to 150°C; R = 20 kQ 1200 v - low switching losses
- switching frequency up to 30 kHz
Vaes Continuous +20 \Y - square RBSOA, no latch up
Ve Transient +30 \Vj - high short circuit capability
P - positive temperature coefficient for
lcas Te =25°C 90 A easy parallelling
lceo T =80°C 60 A - MOS input, voltage controlled
| T. =80°C,t,=1ms 120 A - ultra fast free wheeling diodes
CM C
Ver =215V, Ve = V ~ 1050 1 - package with DCB ceramic base plate
tsc 5V, Vee = Vees, T, = 125°C 0 HS - isolation voltage 4800 V
(SCSOA)  Rg =220Q, non repetltlve - UL registered E72873
RBSOA Vee= #15V, T, = 125°C, Rg =22 Q Iy = 100 A
Clamped inductive load, L = 100 pH Veek € Vs Advantages
Pt T, = 25°C 370 W
N - space and weight savings
T 150 c - reduced protection circuits
Teg -40 ... +150 °C
VisoL 50/60 Hz, RMS  t=1 min 4000 V= 1ypical Applications
liso. £ 1 mA t=1s 4800 V~
Insulating material: ALLO, - AC and DC motor control
My Mounting torque (module) 2.25-2.75 Nm - AC servo a'?.d robot drives
20-25  Ibin.  POWer subpies
(teminals) 2.5-3.7 Nm \Welding inverters
22-33 Ib.in.
ds Creepage distance on surface 12.7 mm
da Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?
Weight Typical 130 g
4.6 oz.

Data according to a single IGBT/FRED unless otherwise stated.

N
N
(=2}
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e MIl 75-12 A3 MID 75-12 A3
-I IXYS MDI 75-12 A3

Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)

Dimensions in mm (1 mm = 0.0394")

min. | typ.| max.
Vsrices Vee =0V 1200 \%
67

Vaem le=2mMA, Ve = Ve 4.5 65 V MEX10 2,?0/0,5
lces Vee = Vees T,=25°C 4 mA ﬁL‘L‘

T,=125°C 6 mA i — | [

157} i | o
loes Ve =0V, Ve =20V +200 nA } i bpaee f 1 ‘f
Ve Ic=50 A, Vee =15V 22| 27 V 10 o5 o }
Ciee 3.3 nF '
Coes Vee =25V, Vg =0V, f=1 MHz 0.5 nF 94
Cr. 0.22 nF 80 7
td(on) 100 ns 1 ' [~23 =23 N
t 70 ns =1
r H o o wn
t, le =50 A, Vge = £15 V 70 ns P majlm il
Eon VCE:600 V, RG:229 7.6 mJ 17
A
Eorr 5.6 mJ an 40
0o
Rinsc 0.33 K/IW
Rinss with heatsink compound 0.66 K/wW
Equivalent Circuits for Simulation

Reverse Diode (FRED) Characteristic Values Conduction

(T, = 25°C, unless otherwise specified)

min. | typ.| max.
- - Y

Ve I:=50A, Vg =0V, 22| 25 V 1\ 3z

=50 A, Vg =0V, T,=125°C 18| 19 V — B

u_e

I T.=25°C 100 A

Tc=80°C 60 A IGBT (typ. at Ve = 15 V; T, = 125°C)
I I =50 A, Vg = 0V, -di/dt = 400 Alus 40 A Vo=15V, R, =20.1mQ
b Ty = 125°C, Ve = 600V 200 NS | Free Wheeling Diode (typ. at T, = 125°C)
Rinsc 0.66 K/W V=13V, R, =108 m2
Rinss with heatsink compound 1.32 K/wW Thermal Response

p_u R_TH1 R_TH2
l T_J T_Cl
C_TH1 C_TH2

L 1 1 1L

IGBT (typ.)
Cps = 0.13 J/K; Ry = 0.323 KW
Cy, = 0.32 J/KK; Ry, = 0.008 KW

Free Wheeling Diode (typ.)
Cys = 0.10 J/K; Ry, = 0.645 KW
Cyr = 0.18 J/K; Ry, = 0.013 KW
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MII 75-12 A3 MID 75-12 A3

MDI 75-12 A3
120 120 : T
—oco = 150 V=17V
T A |T,=25°C VGEL17V T A | T,=125°C e
15v

100 15V
Il 13V
80

11v
60 /

40

N

20 S/

0

00 05 10 15 20 25 30V

VCE =

Fig. 1 Typ. output characteristics

120 50
A |1 zosc
100

le g0

60 /
40

20 /

7
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Fig. 3 Typ. transfer characteristics
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Fig. 5 Typ. turn on gate charge
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[ 13V
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L11v
60 /
/
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20
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Fig. 2 Typ. output characteristics

180 ‘
T,=125°C
A
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) //
g
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Fig. 4 Typ. forward characteristics of
free wheeling diode

120 300
T A \ ns T
I \ tU
RM s
80 200
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40 v, =600v —| 100
e I = 50A
75-12
0 0
0 200 400 600 Alus 1000

-di/dt —=

Fig. 6 Typ. turn off characteristics of
free wheeling diode
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_— MIl 75-12 A3 MID 75-12 A3
I—I IXYS MDI 75-12 A3

24 120 12 600
mJ
ns E .| NS
T m P T T 10 L ot 500 T
L— t
18 90 E d(off]
Eon td(on // / off 8 400 t
1
12 60 6 300
W Ve, = 600V Ves = 600V |
L Vge = %15V | 4 Vee =2V 1 500
_ R, =22Q
6 Re =222 130 T, = 125°C]
Eon T, =125°C 2 LN 100
t,
0 0 0 0
0 20 40 60 80 100 A 0 20 40 60 80 100A
|C N IC —_—
Fig. 7 Typ. turn on energy and switching Fig. 8 Typ. turn off energy and switching
times versus collector current times versus collector current
20 ooy 240 10 — - 1500
CE— t V.. =600V d(off),
T M} V=215 ﬁ ns T T Iy = s1sv ns T
= 8t = 1200
S W, oI P
on 3= / E., t T, =125°C >4 t
6 900
L1 4T
10 120
vd = t
A P — ' 4 600
5 A 60 P
— 2 300
0 0 0 i 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100Q
RG _— RG _—
Fig. 9 Typ. turn on energy and switching Fig.10 Typ. turn off energy and switching
times versus gate resistor times versus gate resistor
120 1
A KW L
100 T 01 2
lev 80 Zinac diode IGBT
Ry =22Q 0.01
60 T,=125°C
Veex < Vees 0.001
40
20 0.0001 single pulse
A
0 0.00001 | | pa
0 200 400 600 800 1000 1200 V 0.00001 0.0001 0.001  0.01 01 s 1
Ve — t —=
Fig. 11 Reverse biased safe operating area Fig. 12 Typ. transient thermal impedance
RBSOA
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MIl 100-12 A3 MID 100-12 A3

MDI 100-12 A3
IGBT Modules | epe =135 A
Short Circuit SOA Capability VCES =1200V
\Y =22V

Square RBSOA

Preliminary data

CE(sat) typ.

A\ E 72873

" . . Features
Symbol Conditions Maximum Ratings . NPT IGBT technology
Vees T, =25°C to 150°C 1200 Y/ - low sat.ura.tion voltage
Veer T, = 25°C to 150°C; R = 20 kQ 1200 v - low switching losses
- switching frequency up to 30 kHz
Vges Continuous +20 \Y - square RBSOA, no latch up
Ve Transient +30 \Vj - high short circuit capability
P - positive temperature coefficient for
lcas Te =25°C 135 A easy parallelling
lcso T =80°C 90 A - MOS input, voltage controlled
lem T. =80°C,t,=1ms 180 A - ultra fast free wheeling diodes
Vee =215V, VL =V = 125° 1 - package with DCB ceramic base plate
tsc =215V, Vee = Vees, T, = 125°C 0 HS - isolation voltage 4800 V
(SCSOA)  R; =150, non repetltlve - UL registered E72873
RBSOA Vge= #15V, T, = 125°C, R; = 15 Q ley = 150 A
Clamped inductive load, L = 100 uH Veek < Vees Advantages
Put T. = 25°C 560 W
N - space and weight savings
T 150 c - reduced protection circuits
Teg -40 ... +150 °C
VisoL 50/60 Hz, RMS  t=1 min 4000 V= 1ypical Applications
lsor < 1 MA t=1s 4800 V-~
Insulating material: Al,O, - AC and DC motor control
Mq Mounting torque (module) 2.25-2.75 Nm * AC servo arll.d robot drives
2025  Ibin.  POWersupples
(teminals) 2537  Nm Welding inverters
22-33 Ib.in.
dg Creepage distance on surface 12.7 mm
da Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?
Weight Typical 130 g
4.6 oz.

Data according to a single IGBT/FRED unless otherwise stated.

N
N
(=2}
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MIl 100-12 A3 MID 100-12 A3

MDI 100-12 A3
Symbol Conditions Characteristic Values Dimensions in mm (1 mm = 0.0394")
(T, = 25°C, unless otherwise specified)
min. | typ.| max.
Vryces Vee =0V 1200 \Y
67
Veeqn) lc =3 mMA, Vee = Ve 4.5 65 V M5 x10 2,?0/0,5
lces Vee = Vees T,=25°C 5 mA ~
T,=125°C 7.5 mA i — =l [ oo
157} i ] o
— - ! : N
loes Ve =0V, Vge =220V +300 nA } § by '
Ve lc=75A,Vee =15V 22| 27 V f0,25 i~ }
Cies 5.5 nF '
Coes Vee =25V, Vg =0V, f=1 MHz 0.75 nF 94
Cho. 0.33 nF 80 7
td(on) 100 ns 1 ' 28 =23 —+ R
v i 0 s ESllipsiiiesies
= ° o H@L U@ a [Ay] 2
oo Inductive load, T, = 125°C 650 ns Se 10 @SSO © ©
t le =75 A, Vee =+15V 50 s |1 =
Eon VCE =600 V, RG =15Q 12.1 mJ 17
40
E,q 10.5 mJ -
Rinsc 0.22 KIW
Rinss with heatsink compound 0.44 K/wW

Reverse Diode (FRED)

Characteristic Values

Equivalent Circuits for Simulation

(T, = 25°C, unless otherwise specified) Conduction
min. | typ.| max.
Ve le=75A,Vee =0V, 22| 25 VvV & 1
. =75A, V=0V, T,=125°C 1.7 1.8 V 1 U R_2
I T, =25°C 150 A U_e
T.=80°C 95 A
_ _ i/t = IGBT (typ. at Vo = 15 V; T, = 125°C)
I I-=75A, Vge =0V, -di/dt = 600 Alus 62 A V, =15 V: R, = 13.6 me
t, T,=125°C, Vx =600 V 200 ns
Free Wheeling Diode (typ. at T, = 125°C)
Rinc ] _ 0.45 KW V,=1.3V,R,=6.5mQ
Rinss with heatsink compound 0.9 KIwW
Thermal Response
p_u R_TH1 R_TH2
l T_J T_Cl
C_TH1 C_TH2
IGBT (typ.)

Cis = 0.20 J/K; Ry, = 0.218 KIW
Cinp = 0.47 J/K; Ry, = 0.005 KIW

Free Wheeling Diode (typ.)
Cunr = 0.14 J/K; Ry, = 0.443 KIW
Cinz = 0.26 J/K; Ry, = 0.009 K/W

© 2000 IXYS All rights reserved
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MIl 100-12 A3 MID 100-12 A3

MDI 100-12 A3
175 T 175 T
T T,=25°C Veg=17V T T,=125°C Vsé:l7v
A 15v A 15v
// 13Vv /
lc 125 lo 125 % 13v
// 1 V) v
100 /// 100
75 / / 75
| — 9V
50 o 50 /
LT |
25 7 25
0 0

00 05 10 15 20 25 30V

VCE =

Fig. 1 Typ. output characteristics

150

Ve = 20V

T A LT =25°C /
le 100

75 /
50

, /

/

5 6 7 8 9 10 11v
V,

GE

Fig. 3 Typ. transfer characteristics

20 T
V | Ve =600V
le = 75A

Ve 15

10 /

5

0

0 100 200 300 400 nC

Qeé

Fig. 5 Typ. turn on gate charge

00 05 10 15 20 25 30 35V

VCE =

Fig. 2 Typ. output characteristics

300 I
A T,=125°C
T 250
| / T,=25°C
F 200
150

LY
g

0 1 2 3 vV 4

Ve ——

Fig. 4 Typ. forward characteristics of
free wheeling diode

120 300
T A ns T
| \ trr trr
RM
80 200
T,=125°C
40 V=600V —— 100
Lo l. = 75A
/ 100-12
0 0
0 200 400 600 Alus 1000

-di/dt —=

Fig. 6 Typ. turn off characteristics of
free wheeling diode

B3-46

© 2000 IXYS All rights reserved



LIIXYS

MIl 100-12 A3 MID 100-12 A3

MDI 100-12 A3
40 160 20 E 800
mJ E ns mJ of ns
1 - ™1 — |
30 120 15 600
Eon /% t(:1(0n) t off t
/ t
20 | " 180 10 400
i V. = 600V
] Vee = 600V V. =15V
10 Vge =15V 40 5 R.=15Q J oqp
L — R, = 150Q T, =125°C
T, =125°C]| — t
0 ' 0 0 0
0 50 100 150 A 0 50 100 150 A
|C —_— | —_—

T

CM

Fig. 7 Typ. turn on energy and switching
times versus collector current

25 200
Ve = 600V L ion)
mJ ns
Vo= +15V LE,
20 I, = 75A 160
T, =125°C
15 120
— t
10—~ —1 % Igo
/
/
5 —=] 40
0 0

0 8 16 24 32 40 48 Q 56

Ry —=

Fig. 9 Typ. turn on energy and switching
times versus gate resistor

200

160

120

Re = 15Q
80 T,=125°C
Y

CEK < VCES

40

0 200 400 600 800 1000 1200V

Veg —=

Fig. 11 Reverse biased safe operating area
RBSOA

C

Fig. 8 Typ. turn off energy and switching
times versus collector current

25 w 2000
my | Vee= 600V o
Voo = +15V tyom T
20 l. = 75A 4 1600
of | T, =125°C
15 1200
Eoff
—

10 800
5 400
0 i 0

0 8 16 24 32 40 48 Q56

Re =

Fig.10 Typ. turn off energy and switching
times versus gate resistor

1

\

Kw
T 0.1

Zinac diode IGBT
0.01

0.001

0.0001

0.00001 I
0.00001 0.0001 0.001 0.01 01 s 1

t —=

Fig. 12 Typ. transient thermal impedance
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_— MIl 145-12 A3 MID 145-12 A3
I IXYS MDI 145-12 A3
IGBT Modules | s =160 A
Short Circuit SOA Capability VCES i 1200V
Square RBSOA VCE(Sat) o, = 2.2V

Preliminary data

Symbol Conditions Maximum Ratings
Vees T, =25°C to 150°C 1200 \Y,
Veer T, =25°C to 150°C; Rg: = 20 kQ 1200 \Y
Vees Continuous +20 \%
Veem Transient +30 \%
leos T, =25°C 160 A
lcgo . =80°C 110 A
lem c =80°C,t,=1ms 220 A
tec Ve = +15V, Ve = Vs, T, = 125°C 10 us
(SCSOA) s = 6.8 Q, non repetitive
RBSOA Vee=%15V, T,=125°C, R; = 6.8 Q lew = 200 A
Clamped inductive load, L = 100 pH Veek € Vegs
Piot ¢ =25°C 700 w
T, 150 °C
Teg -40 ... +150 °C
VisoL 50/60 Hz, RMS  t=1 min 4000 vV~
lisor <1 MA t=1s 4800 V-~
Insulating material: Al,O,
My Mounting torque (module) 2.25-2.75 Nm
20-25 Ib.in.
(teminals) 2.5-3.7 Nm
22-33 Ib.in.
ds Creepage distance on surface 12.7 mm
da Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?
Weight Typical 130 g
4.6 oz.

Data according to a single IGBT/FRED unless otherwise stated.

A E 72873

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- package with DCB ceramic base plate

- isolation voltage 4800 V

- UL registered E72873

Advantages

- space and weight savings
- reduced protection circuits

Typical Applications

- AC and DC motor control
- AC servo and robot drives
- power supplies

- welding inverters

N
N
(=2}
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MIl 145-12 A3 MID 145-12 A3

MDI 145-12 A3

Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ.| max.

Vsrices Vee =0V 1200 \%
Vaem le =4 mA, Ve = Ve 45 65 V
lces Vee = Vees T,=25°C 6 mA
T,=125°C 9 mA

logs Vee =0V, Vge =420V +400 nA
Veeean lc=100 A, Ve = 15V 22| 27 V
Cies 6.5 nF
Coes Vee =25V, Vg =0V, f=1 MHz 1 nF
Cres 0.5 nF
taon) 100 ns
b Inductive load, T, = 125°C 60 ne
oo nductive load, T, = 600 ns
t, Ilc=100 A, Ve =215V 90 ns
Eon VCE =600 V, RG =6.8Q 16 mJ
Eoft 15 mJ
Rinac 0.18 K/W
Rinss with heatsink compound 0.36 K/wW

Reverse Diode (FRED)

Characteristic Values
(T, = 25°C, unless otherwise specified)

min. | typ.| max.
Ve =100 A,V =0V, 24| 26 V
I =100 A, Vg =0V, T, = 125°C 19| 20 V
Ie T. = 25°C 150 A
T.=80°C 95 A
lrm Il- =100 A, Vg =0V, -di/dt = 600 Alus 62 A
t, T,=125°C, V, =600 V 200 ns
Rinsc 0.45 K/IW
Rinss with heatsink compound 0.9 KIwW

Dimensions in mm (1 mm = 0.0394")

67
M5x10 28/05
0
} =
g [ Tt g
P4 b o |
fozs ol ‘
9
80 7
|23 -o—r-23 - ~
i *
Lol
= 1O TSI O =’
1 =]t
17
40
63

Equivalent Circuits for Simulation

Conduction

()
AN

U_o

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=1.3V:R,=12.0 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V=13V, R,=6.5mN

Thermal Response

p_u R_TH1 R_TH2
l T_J T_Cl
C_TH1 C_TH2
IGBT (typ.)

Cs = 0.25 J/K: Ry = 0.175 KW
Cyy = 0.58 J/K: Ry, = 0.004 KIW

Free Wheeling Diode (typ.)
Cin = 0.14 J/K; Ry, = 0.443 KIW
Cinz = 0.26 J/K; Ry, = 0.009 KW

© 2000 IXYS All rights reserved
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MIl 145-12 A3 MID 145-12 A3

MDI 145-12 A3
250 250 :
T,=25°C ‘ T,=125°C \ ~
T A V=17V T A V=17V
| 200 / 15V | 200 / 15V
c 13v c
/ 13V,
150 v 150 7
/ L 11V
100 100 / i
| 9v
L_—tov |
50 /- 50
0 0

00 05 10 15 20 25 30V

VC E =

Fig. 1 Typ. output characteristics

250 w
Ve = 20V

200

T 1,=125C |/

A
T T,=25°C

/ T,=25°C
F 200

150

100

50 /

5 6 7 8 9 10 11v

VGE

Fig. 3 Typ. transfer characteristics

20 |
T v | Ve =600V

I =100A

Vee /

10

0 100 200 300 400 500 nC

Qeé

Fig. 5 Typ. turn on gate charge

00 05 10 15 20 25 30 35V

VC E =

Fig. 2 Typ. output characteristics

300 :

LT
A

0 1 2 3 vV 4

Fig. 4 Typ. forward characteristics of
free wheeling diode

120 300
T A ns T
IRM \trr\ trr
80 200
T,=125°C
40 | vV, =600v — 100
~ le =100A
145-12
0 0
0 200 400 600 Alus 1000

-di/dt —=

Fig. 6 Typ. turn off characteristics of
free wheeling diode
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| MIl 145-12 A3 MID 145-12 A3
I—I IXYS MDI 145-12 A3

40 120 40 800
t
T m —_— d(on) ns T T mJ \ ns T
t
30 % £ 30 T 4] 600
Eon Eon tr off Eoﬁ t
L~ 4
20 / 7 Ve = 600V 60 20 Vo= 600V 00
— Ve = +15V | Ve = +15V7
10 Ry=680 | . 10 v Ro=680 |
T, =125°C T, =125°C
| |
|| ,
0 0 0 0
0 50 100 150 200A 0 50 100 150 200 A
|C N IC —_—
Fig. 7 Typ. turn on energy and switching Fig. 8 Typ. turn off energy and switching
times versus collector current times versus collector current
50 300 25 ‘ = 1500
Ve = 600V L E., | V=600V tyom
T mJfy  =s15v Co ™ T mIr = x15v ns T
40 1, =100A den) 240 20 1 1. = 100A £ | 1200
- o E |_— off
on T, =125°C off L T. =125°C
30 J L PP 15 : — 900
7 —]
P
/
20 120 10 600
10 60 5 300
0 0 0 i 0
0 8 16 24 32 40 48Q 56 0 8 16 24 32 40 48 Q56
RG _— RG _—
Fig. 9 Typ. turn on energy and switching Fig.10 Typ. turn off energy and switching
times versus gate resistor times versus gate resistor
240 1
zvo KW il
T 0.1 A7
IC
" 160 Zinac diode AT 1IGBT
R, =6.8Q 0.01
120 T,=125°C i
Ve < Vees 0.001 /
80
/]
0.0001
40 single pulse
T
0 0.00001 \H ‘ ‘ ‘ HHH 145-12
0 200 400 600 800 1000 1200 V 0.00001 0.0001 0.001  0.01 01 s 1
Vg —= t —=
Fig. 11 Reverse biased safe operating area Fig. 12 Typ. transient thermal impedance
RBSOA
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MIl 150-12 A4 MID 150-12 A4

MDI 150-12 A4
IGBT Modules | s =180 A
Vs =1200V
Short Circuit SOA Capability V =22V

Square RBSOA

CE(sat) typ.

Preliminary data A\ £ 72873
" - . Features
Symbol Conditions Maximum Ratings - NPT IGBT technology
Vees T, = 25°C to 150°C 1200 Y, + low sat_ura_tion voltage
Veor T, =25°C to 150°C; Ree = 20 kQ 1200 v low switching losses
- switching frequency up to 30 kHz
Vees Continuous +20 \% - square RBSOA, no latch up
Veem Transient +30 \Y; - high short circuit capability
oo - positive temperature coefficient for
lcas Te =25°C 180 A easy parallelling
lceo T =80°C 120 A - MOS input, voltage controlled
lem T. =80°C,t,=1ms 240 A - ultra fast free wheeling diodes
. . o - package with DCB ceramic base plate
tse Vee =15V, Ve = VCF%’ Ty =125°C 10 HS - isolation voltage 4800 V
(SCSOA)  Rg =10 Q, non repetitive - UL registered E72873
RBSOA Vee=#15V, T, = 125°C, Rg = 10 Q Iy = 200 A
Clamped inductive load, L = 100 pH Veek € Vs Advantages
Pt T, =25°C 760 W
N - space and weight savings
T, 150 C - reduced protection circuits
Teg -40 ... +150 °C
VisoL 50/60 Hz, RMS  t=1 min 4000 vV~ Typical Applications
lsoL < 1 MA t=1s 4800 V-~
Insulating material: Al,O, - AC and DC motor control
My Mounting torque (module) 2.25-2.75 Nm AC servo ar:_d robot drives
20-25  Ib.in. po‘;‘é‘?r Supplies
(teminals) 2.5-3.7 Nm welding inverters
22-33 Ib.in.
ds Creepage distance on surface 10 mm
da Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?
Weight Typical 250 g
8.8 oz.

Data according to a single IGBT/FRED unless otherwise stated.

N
N
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e MIl 150-12 A4 MID 150-12 A4
-I IXYS MDI 150-12 A4

Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.

Dimensions in mm (1 mm = 0.0394")

20

V(BR)CES VGE =0V 1200 \Y UVM5X10 2,8/0,5
Vaem lc =4 mA, Ve = Ve 45 65 V I ; : ; o
8 ] L3
lees Vee = Vs T,=25°C 7.5 mA iy . N
T,=125°C 11 mA : <
bo2s 265
logs Vee =0V, Vge =420V +400 nA ‘
Vereay lc =100 A, Vge =15 V 22| 27 V Y
C 6.6 F T hd |]$ ?
ies . n N R [—
Coee Vee =25V, Vee =0V, f= 1 MHz 1 nFoo|g® :Eg' @ @: A
Cres 0.44 nF l —r# I | ——:_'. ‘
@ 3
tacon) 100 ns i IK&
t 70 ns ——I 18,5 |== 85
r Inductive load, T, = 125°C 28-—=—465—> ==
L I =100 A, Ve = #15 V 500 " P
= =+ -
t; ¢  YCeE T = 70 ns 110
Ve =600V, R;=10Q
E,n ce N 15 mJ
Eo 11.5 mJ
Rinsc 0.17 K/W
Rinss with heatsink compound 0.33 K/wW
Equivalent Circuits for Simulation
Reverse Diode (FRED) Characteristic Values Conduction

(T, = 25°C, unless otherwise specified)

min. | typ. | max.
- - Y —

Ve Il-=100 A, Vg =0V, 23| 25 V 1\ 3z

=100 A, Ve =0V, T,=125°C 1.8 1.9 V — B

u_e

I T.=25°C 200 A

Tc=80°C 10 A IGBT (typ. at Ve = 15 V; T, = 125°C)
I I =100 A, Vg = 0V, -di/dt = 800 A/us 80 A V,=1.5V:R,=10.2mQ
b Ty = 125°C, Ve = 600V 200 NS | Free Wheeling Diode (typ. at T, = 125°C)
Rinsc 0.33 K/W V=13V, R, =55mQ
Rinss with heatsink compound 0.66 KW Thermal Response

p_u R_TH1 R_TH2
l T_J T_Cl
C_TH1 C_TH2

L 1 1 1L

IGBT (typ.)
Cps = 0.27 J/K; Ry = 0.163 KW
Cy, = 0.63 J/KK; Ry, = 0.004 KW

Free Wheeling Diode (typ.)
Cys = 0.19 UK, Ry, = 0.326 KW
Cyr = 0.36 J/K; Ry, = 0.007 KW
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MIl 150-12 A4  MID 150-12 A4

MDI 150-12 A4
250 250 "
T,=25°C T,=125°C vz17y
T : Vo 17V T N y 15V
200 15V 200
e / |
13V c | 13V]
150 / 150
/ // 11V ’// 11V
100 /4 100 2
4 Zmw
L _lov L —T |
50 /- 50
0 0

00 05 10 15 20 25 30V

VCE =

Fig. 1 Typ. output characteristics

250

Ve =20V

A
T,=25°C
200

o /
150

100

50 /

5 6 7 8 9 10 11v

VGE

Fig. 3 Typ. transfer characteristics

20

I, = 100A

I
T v | Ve =600V

Vee 1° //

10 /
5

0 100 200 300 400 500 nC

Qg —=

Fig. 5 Typ. turn on gate charge

00 05 10 15 20 25 30 35V

VCE =

Fig. 2 Typ. output characteristics

350

T,= 125°¢ )

T A

o5 / / T,=25°C
200
150 / /

100
0 PV
0
0 1 2 3 vV 4

Fig. 4 Typ. forward characteristics of
free wheeling diode

120 300
T A ns T
IRM \ t, trr
80 200
T,=125°C
40 V,, = 600v — 100
I l. = 100A
/ 150-12
0 0
0 200 400 600 Alus 1000

-di/dt——=

Fig. 6 Typ. turn off characteristics of
free wheeling diode
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MIl 150-12 A4 MID 150-12 A4

MDI 150-12 A4
60 120 30 600
t
d(on)
T mJ ns T T mJ == ns T
L — I t
| — d(off)
L— t E E
Eon 40 i // —{80 t o 20 of | 400 t
/ on /
Ve = 600V V. = 600V
20 // / Voe =#15V | 10 vd Vee #ISV | 0
R, =10Q R, = 10Q
/ T, =125°C // T, =125°C
A tf
0 0 0 0
0 50 100 150 200A 0 50 100 150 200 A
| —_— | —_—

C

Fig. 7 Typ. turn on energy and switching
times versus collector current

50 VY : 250 20
cE™ d(on)
T My = 15y ns T T mJ
40 lc =100A 200
E
Eon T, =125°C on i Eor 15
30 150
L~ tr
10
20 100
5
10 =] 50
0 0 0
0 8 16 24 32 40 48 Q 56
R. —=

G

Fig. 9 Typ. turn on energy and switching
times versus gate resistor

Fig. 8 Typ. turn off energy and switching
times versus collector current

‘ 1600
Ve = 600V
[ Ve=+15V E ns
| I = 100A o 1200
T, =125°C | tyn t
800
400
il 0
0 8 16 24 32 40 48 Q 56

Re =

Fig.10 Typ. turn off energy and switching
times versus gate resistor

240 1
A KW
200 T o1 AT
lem )
160 thiC diode |_/ZliGB
Re=10Q 0.01
120 T,=125°C i
Veek < Vees 0.001 YV
80
A/
4
0.0001
40 single pulse
-l
0 0.00001 | | Py
0 200 400 600 800 1000 1200V 0.00001 0.0001 0.001 0.01 01 s 1
Veg —= t —=

Fig. 11 Reverse biased safe operating area
RBSOA

Fig. 12 Typ. transient thermal impedance
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MIl 200-12 A4 MID 200-12 A4

MDI 200-12 A4
IGBT Modules | s =270 A
Vs =1200V
Short Circuit SOA Capability V =22V

Square RBSOA

Preliminary data

CE(sat) typ.

A E 72873

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for

easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- package with DCB ceramic base plate
- isolation voltage 4800 V

- UL registered E72873

Advantages

space and weight savings
reduced protection circuits

Typical Applications

- AC and DC motor control

Symbol Conditions Maximum Ratings
Vees T, =25°C to 150°C 1200 \Y
Vegr T, =25°C to 150°C; Rge = 20 kQ 1200 \Y
Vees Continuous +20 \%
Veem Transient +30 \%
leos T, =25°C 270 A
lcso T. =80°C 180 A
lem T. =80°C,t,=1ms 360 A
tec Vee = #15 V, Ve = Vees, T, = 125°C 10 us
(SCSOA) Rs = 6.8 Q, non repetitive
RBSOA Vee= 15V, T,=125°C, R; = 6.8 Q lew = 360 A
Clamped inductive load, L = 100 pH Veex € Vs
Piot Tc =25°C 1130 w
T, 150 c .
Teg -40 ... +150 °C
VisoL 50/60 Hz, RMS  t=1 min 4000 vV~
lsoL < 1 MA t=1s 4800 V-~
Insulating material: ALLO,
My Mounting torque (module) 2.25-2.75 Nm
20-25 Ib.in.
(teminals) 2.5-3.7 Nm
22-33 Ib.in.
ds Creepage distance on surface 10 mm
d, Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?
Weight Typical 250 g
8.8 oz.

Data according to a single IGBT/FRED unless otherwise stated.

- AC servo and robot drives
- power supplies
- welding inverters

N
N
(=2}
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| MIl 200-12 A4 MID 200-12 A4
-I IXYS MDI 200-12 A4

Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.

Dimensions in mm (1 mm = 0.0394")

20

V(BR)CES Ve =0V 1200 \ UVM5X10 2,8/0,5
Ve lc =6 MA, Ve = Ve 4.5 65 V I 7 ; . o
8 [ 2
lces Vee = Vees T,=25°C 10 mA } V e g
T, =125°C 15 mA I = =
025 6,5
lees Vee =0V, Vge =420V 4700 nA ’
Veeay lc =150 A, Vge = 15V 22| 27 VvV —
C 11 F T = l]a
ies n I~ A __j_‘ ?
Coes Vee =25V, Vge =0V, f= 1 MHz 1.5 nF (8% :Eﬂ @ @:: TN
C.. 0.65 nF 1 F , o —
D 3
Ly(on) 100 ns hd ' o
t 50 ——I 18,5 |- 85
' Inductive load, T, = 125°C ns 28-sle—a65—»]| |2
tacof 650 ns 745
‘ lc = 150 A, Vg = +15 V 50 ns 191v0
! Ve =600V, R, =6.8Q
E,, 24.2 mJ
E,q 21 mJ
Ric 0.11 K/W
Riss with heatsink compound 0.22 KW
Equivalent Circuits for Simulation
Reverse Diode (FRED) Characteristic Values

(T, = 25°C, unless otherwise specified) Conduction

min. | typ. | max.
Ve lr=150 A, Vge =0V, 22| 25 VvV ' O %F
I-=150 A, Ve =0V, T, =125°C 1.8 19 V -
I T. = 25°C 300 A v_e
T.=80°C 200 A
. IGBT (typ. at Ve = 15 V; T, = 125°C)
lam le =150 A, Vge = 0V, -di/dt = 1200 A/us 125 A V,=1.5V:R,=7.0mQ
t, T,=125°C, V; =600 V 200 ns
Free Wheeling Diode (typ. at T, = 125°C)
Ric 0.23 K/W Vo=1.3V,R,=34m2
Riss with heatsink compound 0.45 KW
Thermal Response
| I
P_V R_TH1 R_TH2
l T_J T_Cl
C_TH1 C_TH2

IGBT (typ.)
Cur = 0.40 J/K: Ryy; = 0.110 KIW
Cuz = 0.93 J/K: Ry, = 0.003 KIW

Free Wheeling Diode (typ.)
Cus = 0.28 J/K; Ry = 0.226 KW
Cinz = 0.51 J/K; Ry, = 0.005 KW
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MIl 200-12 A4 MID 200-12 A4
MDI 200-12 A4

350 T
’T T,=25C V=17V

T T,=125°C Vee717V

A
// 15V
le 250 ALY

A /
13v
c 250

/ v

o /4

100 //

oV

LT |
50 i

0
00 05 10 15 20 25 30V

VC E =

Fig. 1 Typ. output characteristics

350 w
Ve = 20V

T A |T,=25°C

IC 250 /
200

150 /
100
50 /

L/

5 6 7 8 9 10 11v

VGE

Fig. 3 Typ. transfer characteristics

20 :
v | Ve =600V
I =150A
Ve 15
10 /
5
0
0 200 400 600 800 nC

Qg —=

Fig. 5 Typ. turn on gate charge

350
15V

11V
200 AV
150
100 — %
50

0
00 05 10 15 20 25 30 35V

VCE =

Fig. 2 Typ. output characteristics

600 i
A T,=125°C /
500

/ T,=25°C
400
300

w S
A

0 1 2 3 vV 4

Vpé

Fig. 4 Typ. forward characteristics of
free wheeling diode

100 250

T A \ t ns T
80 200
| trr
RM
60 150
40 100
leas T,=125°C
V, = 600V
20 / I =150A | o0
200-12
0 0
0 200 400 600 Alus 1000

-di/dt—=

Fig. 6 Typ. turn off characteristics of
free wheeling diode
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MIl 200-12 A4 MID 200-12 A4

MDI 200-12 A4
90 120 80 800
T mJ / t d(on) T T mJ — . ns T
ns L ’
. o t 60 Y 600
on 60 / 80 t off t
/ on Eoff
40 400
/ Ve = 600V |~ Ve=600v
30 Vee =15V | /g Ve = 15V |
R, = 6.8Q -
20 Rs=6.8Q 4 200
/ T, =125°C 7 T, =125°C
|
] &
0 0 0 0
0 100 200 300 A 0 100 200 300 A
| —_— | —_—

50
mJ
o

30

m

20

10

400
| 300
CM

200

100

0

C

Fig. 7 Typ. turn on energy and switching
times versus collector current

200
Ve = 600V L tyion)
Vg = 15V CE | ™ T
lc =150A 160
T, =125°C
120
4/ L —T &
7 80
/
/
= 40
0
0 4 8 12 16 20 24 Q28
Ry —=

Fig. 9 Typ. turn on energy and switching
times versus gate resistor

R, = 6.8Q
T,=125°C

VCEK < VCES

0 200 400 600 800 1000 1200V

VCE

Fig. 11 Reverse biased safe operating area

RBSOA

50
T mJ
40
30
20

10

1

KW

T 0.1
Zinsc

0.01
0.001

0.0001

0.00001

C

Fig. 8 Typ. turn off energy and switching
times versus collector current

: 2000
| Ve =600V ns
Ve = 215V td(off) T
| 1. =150A 4 1600
T, =125°C
1200
/’74 Eoff
800
400
il 0
0 4 8 12 16 20 24 Q 28
RG e

Fig.10 Typ. turn off energy and switching
times versus gate resistor

diode

AViy

AVAY

200-12

0.00001 0.0001

01 s

—_—

1

Fig. 12 Typ. transient thermal impedance
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MIl 300-12 A4  MID 300-12 A4

MDI 300-12 A4
IGBT Modules | s =330 A
Vs =1200V
Short Circuit SOA Capability V =22V

Square RBSOA

Preliminary data

CE(sat) typ.

A E 72873

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for

easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- package with DCB ceramic base plate
- isolation voltage 4800 V

- UL registered E72873

Advantages

space and weight savings
reduced protection circuits

Typical Applications

- AC and DC motor control

Symbol Conditions Maximum Ratings
Vees T, =25°C to 150°C 1200 \Y
Vegr T, =25°C to 150°C; Rge = 20 kQ 1200 \Y
Vees Continuous +20 \%
Veem Transient +30 \%
leos T, =25°C 330 A
lcso T. =80°C 220 A
lem T. =80°C,t,=1ms 440 A
tec Vee = #15 V, Ve = Vees, T, = 125°C 10 us
(SCSOA) Rs = 3.3 Q, non repetitive
RBSOA Vee= 15V, T,=125°C, R; = 3.3 Q lew = 400 A
Clamped inductive load, L = 100 pH Veex € Vs
Piot Tc =25°C 1380 w
T, 150 c .
Teg -40 ... +150 °C
VisoL 50/60 Hz, RMS  t=1 min 4000 vV~
lsoL < 1 MA t=1s 4800 V-~
Insulating material: ALLO,
My Mounting torque (module) 2.25-2.75 Nm
20-25 Ib.in.
(teminals) 2.5-3.7 Nm
22-33 Ib.in.
ds Creepage distance on surface 10 mm
d, Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?
Weight Typical 250 g
8.8 oz.

Data according to a single IGBT/FRED unless otherwise stated.

- AC servo and robot drives
- power supplies
- welding inverters

N
N
(=2}
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MII 300-12 A4  MID 300-12 A4

MDI 300-12 A4

Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.
Vieryces Vee =0V 1200 \Y
Vaem lc =8 MA, Ve = Ve 4.5 65 V
lees Vee = Vees T,=25°C 13 mA
T,=125°C 20 mA
logs Vee =0V, Ve =420V +800 nA
Veeean lc =200 A, Ve =15V 22| 27 V
Cies 13 nF
Coes Vee =25V, Ve =0V, f= 1 MHz 2 nF
Cres 1 nF
taon) 100 ns
t Inductive load, T, = 125°C 60 ns
Lo 600 ns
‘ lc =200 A, Vg =15V 90 ns
! Ve =600V, R.=3.3Q
Eon 32 mJ
(= 29 mJ
Rinac 0.09 K/W
Riss with heatsink compound 0.18 KW

Reverse Diode (FRED)

Characteristic Values
(T, = 25°C, unless otherwise specified)

min. | typ. | max.
Ve I-=200A, V=0V, 2.2 25 V
Ir=200 A, Vee =0V, T, = 125°C 1.7| 23 V
le T, = 25°C 450 A
T.=80°C 280 A
I I- =200 A, Vg =0V, -di/dt = 1800 Alus 180 A
t, T,=125°C, V; =600 V 200 ns
Rinac 0.15 K/W
Riss with heatsink compound 0.3 KW

Dimensions in mm (1 mm = 0.0394")

M5x10 2.8/0,5
S
} ! } ©
o —
N &
} * T
bo2s el
M |]@
In
I~ ‘: —
o @ e =1l
1 e | [ BH B =
e i
O o
1185 = 85
~28-sle—465—» |[@=
74,5
93
110

Equivalent Circuits for Simulation

Conduction

(Y
I U R_@
U_e

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=1.3V;R,=6.2mQ

Free Wheeling Diode (typ. at T, = 125°C)
V=13V, R,=24maN

Thermal Response

p_u R_TH1 R_TH2
l T_J T_C
C_TH1 C_TH2
IGBT (typ.)

Cys = 0.50 J/K: Ry, = 0.088 KIW
Cyy = 1.16 J/K: Ry, = 0.002 KIW

Free Wheeling Diode (typ.)
Cys = 0.44 J/K; Ry, = 0.146 KW
Cy» = 0.80 J/K; Ry, = 0.003 KW

© 2000 IXYS All rights reserved
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MIl 300-12 A4  MID 300-12 A4

MDI 300-12 A4
500 T.=25°C ! >0 T,= i25°C ‘
T A |’ V=17V T Al V=17V
. 400 / v | 400 =
13v ¢
300 /| 300 4 13v
y i
200 // 200 i
— 9V
e y
100 /- 100 /
0 0

00 05 10 15 20 25 30V

VCE =

Fig. 1 Typ. output characteristics

500

Vg = 20V

A
T,=25°C
T 400

o /
300

200

100
S

5 6 7 8 9 10 11v

VG E

Fig. 3 Typ. transfer characteristics

20 |
V| Ve =600V
T I, =200A
15 /

VG E /

10 /
5

0 200 400 600 800 1000 nC

Qg —=

Fig. 5 Typ. turn on gate charge

00 05 10 15 20 25 30 35V

VCE =

Fig. 2 Typ. output characteristics

900 ‘
T 720 T,=125°C
k600 / T,=25°C

500

400 / /

300

200 vavi

100 / //

O0 1 2 3V 4
Ve — o

Fig. 4 Typ. forward characteristics of
free wheeling diode

120 300
T A ns T
leay A t,
80 200
T,=125°C
40 V, =600V —| 100
lew I = 200A
/ 300-12
0 0
0 200 400 600 Alus 1000

-di/dt —=

Fig. 6 Typ. turn off characteristics of
free wheeling diode
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MIl 300-12 A4  MID 300-12 A4

MDI 300-12 A4
80 160 80 800
Eon
mJ ns T T mJ ns
N Lot T
T 60 120 £ 60 T 600
on — / td(on) off t
[ t, E
40 =l 80 40 ] 400
// V. = 600V Ve = 600V
/' Vge = #15V 7] / Vg = £15V 7
20 // R.=33Q | 49 20 R.=3.3Q _| 50
— T, = 125°C T, =125°C
| |
|| |
0 0 0 0
0 100 200 300 400 A 500 0 100 200 300 400 A 500
IC —_— | B ——

Fig. 7 Typ. turn on energy and switching
times versus collector current

100 400
V. = 600V v Eon
T mJ 1y = x15v ns T
80 I = 200A 320
Eon T, =125°C "
60 O} 240
/ - tr
40 160
20 =7 — 80
/
0 0

0 4 8 12 16 20 24 Q28

Ry —=

Fig. 9 Typ. turn on energy and switching
times versus gate resistor

500
A
T 400
ICM
300
R, =3.3Q
200 T,=125°C
VCEK < VCES
100
0

0 200 400 600 800 1000 1200 V

VCE

Fig. 11 Reverse biased safe operating area
RBSOA

50
T mJ
40
30
20

10

1

T KW

0.1
Zinsc

0.01
0.001

0.0001

0.00001

C

Fig. 8 Typ. turn off energy and switching
times versus collector current

‘ 2000
| Vee= 600V s
V.= #15V E., T
" 1. = 200A —. | 1600
LT, =125°C —| dof)
/
1200
800
400
"y

0 4 8 12 16 20 24 Q28

Rs =

Fig.10 Typ. turn off energy and switching
times versus gate resistor

diode T " IGBT

300-12

0.00001 0.0001 0.001 0.01 01 s 1

t —=

Fig. 12 Typ. transient thermal impedance
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MID 550-12 A4
MDI 550-12 A4

IGBT Modules

Short Circuit SOA Capability

Square RBSOA

Preliminary data

Symbol Conditions Maximum Ratings
Vees T, =25°C to 150°C 1200 \Y,
Veer T, =25°C to 150°C; Rge = 20 kQ 1200 \Y;
Vees Continuous +20 \%
Veem Transient +30 \%
leos T, =25°C 670 A
lcgo T, =80°C 460 A
lem T. =80°C,t,=1ms @ 920 A
tec Vee =15V, Ve = Vg, T, = 125°C 10 us
(SCSOA) Res = 1.8 Q, non repetitive
RBSOA Vee= 15V, T,=125°C, R; = 1.8 Q lew = 800 A
Clamped inductive load, L = 100 pH Veek € Vegs
(=T T, =25°C 2750 W
T, 150 °C
Teg -40 ... +150 °C
VisoL 50/60 Hz, RMS  t=1 min 4000 vV~
lisor <1 MA t=1s 4800 V-~
Insulating material: ALLO,
My Mounting torque (module) 2.25-2.75 Nm
20-25 Ib.in.
(teminals) 2.5-3.7 Nm
22-33 Ib.in.
ds Creepage distance on surface 14 mm
da Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?
Weight Typical 250 g
8.8 oz.

Data according to a single IGBT/FRED unless otherwise stated.

@ Additional current limitation by external leads

I =670 A

C25

Vv =1200V

CES

Vv =23V

CE(sat) typ.

R E 72873

Features

- NPT IGBT technology

- low saturation voltage

- low switching losses

- switching frequency up to 30 kHz

- square RBSOA, no latch up

- high short circuit capability

- positive temperature coefficient for
easy parallelling

- MOS input, voltage controlled

- ultra fast free wheeling diodes

- package with DCB ceramic base plate

- isolation voltage 4800 V

- UL registered E72873

Advantages

- space and weight savings
- reduced protection circuits
Typical Applications

- AC and DC motor control

- power supplies
- welding inverters

N
N
(=2}
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LIIXYS VDI 550-12 Ad

Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.

Dimensions in mm (1 mm = 0.0394")

20

Viryces Vee =0V 1200 v M5x10 2,8/0,5
Veen) lc =16 mA, Ve = Ve 4.5 65 V o} e : ; ©
legs Vee = Vegs T, =25°C 21 mA ‘l’ i b S
T,=125°C 30 mA } : <
025 265
logs Vee =0V, Vge =420V 1.6 pA
Ve lc =400 A, Vge =15V 23| 28 V —
C 26 F T = n@ ?
ies n I~ AR ——j—‘
Co.. Vee =25V, Vge =0V, f= 1 MHz 4 nFoo|ge :Ej @ @: T3
Cres 2 nF l —r& i | “ __q_[ ‘
ar 3
taon 100 ns hd Lo
N . 60 ns 1185 = 85
' Inductive load, T, = 125°C DEAAE I
tacotn 600 ns m74,v
tf IC =400 A, VGE =+15V 90 ns 110
E. Ve =600V, R, =1.8Q 64 mJ
E,q 59 mJ
Rinsc 0.05 K/W
Rinss with heatsink compound 0.09 K/wW
Equivalent Circuits for Simulation
Free Wheeling Diode (FRED) Characteristic Values
(T, = 25°C, unless otherwise specified) Conduction
min. | typ. | max.
A I = 400 A, Vg = 0V 24| 26 V Y —
Ir=400 A, Vge =0V, T, = 125°C 19| 20 V 1 N/ R_O
le T.=25°C @ 750 A U@
T.=80°C 460 A
L le = 400 A, Vg = 0 V, -di/dt = 3000 Alus 300 A | IGBT (typ\-/at_\;sg 7/_1 ; Vi }2=n1§25°0)
t, T,=125°C, V, = 600 V 200 ns o m e
Free Wheeling Diode (typ. at T, = 125°C)
Rinc 0.09 K/w V,=13V:R,=1.5mn
Rius 0.18 K/W
Thermal Response
Anti Parallel Diode (FRED) Characteristic Values L
(T, = 25°C, unless otherwise specified) P_U R_THI R_TH2
min. | typ. | max. l T_J C T c TH;_C
Ve lr=100 A, Vee =0V 24| 26 V 1 1
=100 A, Vg =0V, T, = 125°C 19| 20 V - -
I T, =25°C 150 A ||GBT (typ)
T.=80°C 95 A Ciy = 0.90 J/K: R, = 0.049 KIW
- Ciny = 2.07 J/K: Ry, = 0.001 KIW
i Il- =100 A, Ve =0V, -di/dt = 600 Alus 62 A
t, T,=125°C, V; = 600 V 200 ns Free Wheeling Diode (typ.)
Cuy = 0.71 J/K: R, = 0.090 KIW
Rinsc 0.45 K/W Cio = 1.30 J/K: Ry, = 0.002 KIW
Rinss 0.9 K/W

@ Additional current limitation by external leads
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LiIXYS VDI 850-12 A4

900 900 :
A |T725C Voer 17V T,=125°C Vel TV
T / 15V T A / 15V
| 700 // v | 700 /
© 600 / S 500 13v
/ A / 11V
500 // / 500
400 A 400
/ / oV
300 e 300 v/
200 1V 200 y e
s
100 / 100
0 0
00 05 10 15 20 25 30V 00 05 10 15 20 25 30 35V
Vg —= Vee —=
Fig. 1 Typ. output characteristics Fig. 2 Typ. output characteristics
800 ‘ 1600
Vg = 20V

T A [n=2c / T A T,=125°C //
" 600 / I 1200 /

500 1000 -
400 800 / Loee
300 / 600 / /
200 400 /
100 / 200 / ’/

v

0 0
5 6 7 8 9 10 11 vV 0 1 2 3 vV 4
VGE —_— VF _—
Fig. 3 Typ. transfer characteristics Fig. 4 Typ. forward characteristics of
free wheeling diode
20 : 120 300
T v Ve = 600V T T
lc =400A A ns
VGE 15 IRM \ trr trr
80 200
10
T,=125°C
40 V=600V —| 100
5 le . =400A
/ 550-12
0 0 0
0 500 1000 1500 2000 nC 0 200 400 600 Alus 1000
Qe —= -di/dt—=—
Fig. 5 Typ. turn on gate charge Fig. 6 Typ. turn off characteristics of

free wheeling diode
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I- I){st MID 550-12 A4
-I MDI 550-12 A4
160 160 160 800
Eon
mJ ns mJ ns
| b T
E 120 120 E 120 600
on — // td(on) off t
Ve = 600V t, Ve = 600V E,
80 | vzi =15V — 80 80 *vzi =215V i 400
| R,=1.80Q '// | R =180
T, =125°C_L-A T, =125C | ]
40 = 40 40 200
L—1
t,
0 0 0 0
0 200 400 600 800 A 1000 0 200 400 600 800 A 1000
e —— | —

Fig. 7 Typ. turn on energy and switching
times versus collector current

200 400
Vg = 600V " Eon
T My = 15y ns
160 lo = 400A 320
on T, =125°C "
120 e 540
/ =5
80 160
40 = — 80
/
0 0
0 2 4 6 8 10 12 Q14
Ry —=

Fig. 9 Typ. turn on energy and switching
times versus gate resistor

1000
A
T 800
ICM
600
R, =1.8Q
400 T,=125°C
VCEK < VCES
200
0

0 200 400 600 800 1000 1200 V

VCE =

Fig. 11 Reverse biased safe operating area
RBSOA

C

Fig. 8 Typ. turn off energy and switching
times versus collector current

100 ‘ 2000
mJ | Vee= 600V ns
Vg = £15V E. T
80 r I =400A : 1600
Bt | T, =125°C —| (o
/
60 1200
40 800
20 400
0 il 0
0 2 4 6 8 10 12 Q14
RG
Fig.10 Typ. turn off energy and switching
times versus gate resistor
0.1
KW i
T >
0.01 /
Zinac
diode1#IGBT
0.001 ===t e
v,
0.0001
single pulse
[T RN
0.00001 0.0001 0.001  0.01 01 s 1

t —=

Fig. 12 Typ. transient thermal impedance
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I I k i S Advanced Technical Information
— ]

IGBT Module VIl 420-03S4 gy =425 A
High Speed Vies =300V
Low VCEsat r=—-—-13 VCE(Sat) typ. 15V
! .
1 1
S:*J_K% '
——

N

IGBTs
Symbol Conditions Maximum Ratings Features
Vees Ty, =25°C 10 150°C 300 v - MOS-input (voltage controlled)
Vees +20 Vv - Low saturation voltage
- Ultra fast free wheeling diode
lcos Tc= 25°C 425 A - Low conduction and commutation
lceo Tc= 80°C 300 A losses
- Low parasitic inductance
lewm Vee =215 V; R, = 4.7 O; Ty, = 125°C 500 A ) ; .
Ve RBSOA, Clamped inductive load; L = 100 pH Vees Elzglgage with DCB ceramic base
Pt T, = 25°C 1000 W - Isolation voltage 3000 V~
Applications
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified) ~ * Motor control
min.| typ. | max. - Electric vehicles
- Power Supplies
Vegea I.=300A;V, =15V, T, = 25°C 1.5 2 Vv
Ty, = 125°C 15 \Y;
VGE(th) Ic =5 mA; VGE = VCE 2.5 5 \ Advantages
lees V=V Ve=0V; T,= 25°C 3.3 mA - Space and weight savings
Ty, = 125°C 3.5 mA - Reduced protection circuits
loes Vie=0V;V =220V 600 nA
tyom) 100 ns
:, Inductive load, T,; = 125°C 488 22
td<°ff> V. =150 V; I =300 A 200 ns
f =+ . =
£ V,.=%15V;R =4.7Q 9 3
E,q 9.6 mJ
C.. Ve =25V;V =0V;f=1MHz tbd pF
Qeun Ve =150V;V  =15V;] =300 A tbd nC
Ric (per IGBT) 0.13 K/W
Rim with heatsink compound 0.19 KW

—
N
o
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VII 420-03S4

Diodes
Symbol Conditions Maximum Ratings
les T.= 25°C 620 A
Ieso T.= 80°C 400 A
Symbol Conditions Characteristic Values
min.| typ. | max.
V. I.=300A;V,=0V;T,= 25°C 1.2 17 V
T,; = 125°C 1.0 Y,
- I. =300 A, di/dt = -2000 Alus; T, = 125°C 54 A
" V,=150V;V =0V 60 ns
Ric (per diode) 0.15 K/W
R with heatsink compound 0.27 K/wW
Temperature Sensor NTC
Symbol Conditions Characteristic Values
min.| typ.| max.
R, T=25°C 2057 Q
B s 100 3560 K
Module
Symbol Conditions Maximum Ratings
T, -40...+150 °C
Te -40...+125 °C
VoL l o, <1 MA; 50/60 Hz 3000 V~
M, Mounting torque (module, M6) 2.25-2.75 Nm
(terminals, M6) 45-55 Nm
Symbol Conditions Characteristic Values
min.| typ.| max.
d, Creepage distance on surface 2 mm
d, Strike distance in air 2 mm
Weight 250 g

Dimensions in mm (1 mm = 0.0394")

28 408 M6 DINS70

L s

=
ol

0,25

O 1 2 3 e
3 2 - © © (®)] -FE[.:A
(o o)
 S—
D @

465:03

5403

110

Optional accessories for modules

keyed twin plugs
(UL758, style 1385, CSA class 5851,
guide 460-1-1)

» Type ZY180L with wire length 350mm
— for pins 4 (yellow wire) and 5 (red wire)
— for pins 11 (yellow wire) and 10 (red wire)

* Type ZY180R with wire length 350mm
— for pins 7 (yellow wire) and 6 (red wire)
— for pins 8 (yellow wire) and 9 (red wire)
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Advanced Technical Information

IGBT Single Switch

VIO 1000-03 G4

ULTRA Low V__,
T1
T2
IGBT
Symbol Conditions Maximum Ratings
Vees T, =25°C to 150°C 300 \
Vees Continuous +20 \%
Veem Transient +30 \%
leas T.=25°C O 1100 A
lcso T, =80°C O 780 A
RBSOA Ve = 15V /OV; T, = 125°C; Rg = 4.7 Q Iy = 1000 A
Clamped inductive load, L = 100 pH Ve £ 240 \%
Pt T. =25°C 2000 W
Diode
Symbol Conditions Maximum Ratings
I T. = 25°C 600 A
T. = 80°C 400 A
Put T. = 25°C 800 W
Module
VisoL 50/60 Hz; l,go, < 1 MA 3000 V-~
Insulating material: Al,O,
T, 150 °C
Toiq -40 ... +150 °C
My Mounting torque (module) 2.25-2.75/20-25 Nm/Ib.in.
(terminals) 4.5-5.5/40-48 Nm/Ib.in.
a acceleration 50 m/s?

[0 Additional current limitation by external leads

s = 1100A
Vegs =300V
VCE(sat) typ. =13V

E = Emitter
C = Collector

E' = aux. Emitter
G = Gate

Features

- Direct Copper Bonded Al,O, ceramic
base plate

- Isolation voltage 3000 V~

- MOS-input (voltage controlled)

- Ultra Low V...
low conductions losses

- Low package inductance

Applications

- Self commutated MOS gated
replacement of thyristor

- Solid state relays

- Fork lift trucks

Advantages
- Space and weight savings

- Simple mounting
- High power density

o
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IGBT Dimensions in mm (1 mm = 0.0394")
Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified) 8
min. | typ. | max. q
les V, =V, T,= 25°C 3.6 mA 4 H HL
T,=125°C 6.0 mA 1- g
: =
Veeem I.=750A, V=15V 13| 165 V
Veem l.=10mA, V=V, 2.5 50 V
C. thd nF 2
Coes Ve=25V,V =0V, f=1MHz thd nF of - 2 3 ) &
C.. tbd nF =
g 3 O ﬂ © O s IEEE
Q. V=150V, I =750 A,V =15V thd nC =
taom) 3.2 us S )@
t Inductive load 1.1 us 202
Lo T,=125°C 2.9 ps
t, V.. =150V, I =300 A 1.5 Hs
E,, V., =15V/0V,R =47 Q 0.10 J
E,, 0.14 J
Risc 0.063 K/W
R« with heatsink compound 0.093 KW
Diode Characteristic Values
(T, = 25°C, unless otherwise specified)
Symbol Conditions min. | typ. | max.
A I.=750A,V, =0V, T = 25°C 21V
T,=125°C 1.6 %
. V=150V, | =750 A 60 ns
-di/dt = 2000 Alus, T, = 125°C
Ryse 0.15 KIW
R« with heatsink compound 0.27 K/wW
Module Characteristic Values
(T, = 25°C, unless otherwise specified)
Symbol min. | typ. | max.
R, NTC, T_ = 25°C 2060 Q
B /100 NTC 3560 K
dg Creepage distance on surface 2 mm
d, Strike distance through air 2 mm
Weight 250 g
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