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l_-l IXYS Converter - Brake - Inverter (CBIl) Modules
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VRRM IFAVM RthJC VCES IC IC VCE(sat) RthJC VCES IC RthJC
Ty = typ. Te= || Te= typ. typ. T.= typ.
70°C 25°C | 90°C 90°C
\Y A K/W \Y A A V| KIW \Y A K/W
1200 11 1.4 600 7 4.5 2.0 2.7 600 4.5 2.7 MUBW 6-06A6 B4- 4
11 1.4 11 8 2.0 2.3 8 2.3 MUBW 10-06A6 B4-12
11 1.4 18 10 2.1 1.7 8 2.3 MUBW 15-06A6 B4-20
11 1.4 23 13 2.1 1.5 8 2.3 MUBW 20-06A6 B4-28
11 1.4 27.5| 16 2.1 | 1.35 10 1.7 MUBW 25-06A6 B4-36
25 1.05 38 22 2.1 1.0 13 1.5 MUBW 35-06A6 B4-44
1600 11 1.4 1200 | 3.6 2.4 2.8 2.3 1200 2.4 2.3 MUBW 4-12A6 B4-52
11 1.4 13 8 2.8 | 155 2.4 2.3 MUBW 10-12A6 B4-60
25 1.05 18 | 115 | 2.6 1.5 8 1.55 MUBW 15-12A6 B4-68
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\% A K/W \Y A A VvV | KIW \Y A K/W
1600 18 1.47 600 20 15 1.9 1.5 600 15 1.5 MUBW 10-06A7 B4-84
18 1.47 25 18 1.9 1.3 15 1.5 MUBW 15-06A7 B4-92
24 1.3 35 25 1.9 1.0 18 1.39 MUBW 20-06A7 B4-100
24 1.3 50 35 1.9 0.7 19 1.39 MUBW 30-06A7 B4-108
29 1.06 75 50 1.9 0.5 25 1.0 MUBW 50-06A7 B4-116
1600 18 1.47 1200 20 15 2.3 1.2 1200 15 1.2 MUBW 10-12A7 B4-124
24 1.3 35 25 2.1 0.7 15 1.2 MUBW 15-12A7 B4-132
24 1.3 50 25 2.2 | 0.55 15 1.2 MUBW 25-12A7 B4-140
29 1.06 50 35 2.6 | 0.55 25 0.7 MUBW 35-12A7 B4-148
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DIXYS

Converter - Brake - Inverter (CBl) Modules
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To= | max. Te= || Te= typ. | max. Ve = max.
80°C 25°C | 80°C 80°C
\Y% A K/W \Y A A vV | KIW \Y% A K/W
1600 29 1.06 600 75 50 | 1.9 | 05 600 25 1 » MUBW 50-06A8 | B4-156
35 | 0.94 100 | 65 | 2.0 | 0.39 35 0.75 » MUBW 75-06A8 | B4-160
35 | 0.94 125 85 | 19 | 0.3 50 0.55 » MUBW 100-06A8 | B4-164
1600 29 1.06 1200 | 50 35 | 25 | 0.55 1200 25 0.7 » MUBW 35-12A8 | B4-168
35 | 0.94 95 65 | 22 | 0.3 35 0.55 » MUBW 50-12A8 | B4-172
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DIXYS

MUBW 6-06 A6

Converter - Brake - Inverter Module
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Rectifier Brake Inverter
View = 1200V | V., = 600V Vs = 600V
IFAVM =11A Iczs = T7A Iczs = T7A
lsy = 250A — 20V — 20V
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
(VA 1200 Y,
le Ty, = 25°C 36 A
[ Ty, = 150°C; T, = 70°C 11 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 250 A
i2t T,, = 125°C 310 A?s
Ty, +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
I Voo = 1200 V; T, = 25°C 10 pA
Ty; = 125°C 3 mA
. l.=36A 115 | 1.4 VvV
hac per die 1.4 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

- AC motor control
« AC servo and robot drives

Advantages

- No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

- High temperature and power cycling
capability
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L |
I MUBW 6-06 A6
|
Output Inverter T1 - T6, D1 - D6
Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 7 A
T.= 90°C 4.5 A
lem t,=1 ms = 1% duty cycle; T.=25°C 14 A
T, =90°C 9 A
te. IGBT V=600 V; T, = 125°C
non-repetitive 10 ps
Pt T.=25°C 38 w
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Ve =0V; V. =600V 10 pA
loes Ve =0V;V, =25V 100 nA
Veem Vg =V l.=0.2mA 3 4 5
V eryces Ve =0V I.=05mA; T, =-40°C 600
- V=15V, I =4A; T, = 25°C 20 | 25 V
Ty, = 150°C 2.3 28 V
t, 100 | 150 ns
t, 20 30 ns
Inductive load, T, = 150°C
td(on) Vcc =400 V; |C —4A 20 30 ns
td(off) RG =50 Q: VGE =+15V 260 390 ns
of 01 | 013 mJ
E,. 02 | 026 mJ
C. V=0V 270 | 340 pF
Coee V=25V 30 | 40 pF
C.. f=1MHz 18 | 23 pF
J V=20Vl . =4A 0.8 3.2 S
Qg V. =400V;Il . =6Apulse;V =15V 24 nC
vV, .=10A;V =0V, T,= 25°C 2 \Y
Ty; = 150°C 1.8 \Y
. l.=10A;V,=-300V; V=0V 0.2 Hs
di/dt = -350 A/ps; T,; = 100°C
Q, I.=10A;V,=-300V; Ty, = 25°C 0.3 puc
di/dt = -350 Alus; V=0V, T, = 125°C 0.9 puc
| 250 pA
Riuc IGBT (per die) 2.7 °C/W
Diode (per die) 2.3 °C/IW
© 2000 IXYS All rights reserved B4-5



DIXYS

MUBW 6-06 A6

Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
e T.= 25°C 7 A
T.= 90°C 4.5 A
lem t,=1 ms = 1% duty cycle; T.=25°C 14 A
T, =90°C 9 A
te IGBT V. =600 V; T, = 125°C
non-repetitive 10 ps
Pt T.=25°C 38 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values

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

lees V=0V, V_ =600V 20 pA
logs Ve =0V;V, =25V 100 nA
Veew Vg =V lc=0.2mA 3 4 5
(BRICES Ve =0V I.=05mA; T, =-40°C 600
- Vo =15V;I =4 A; T,= 25°C 20 | 25 V
Ty, = 150°C 2.3 28 V
t, 100 | 150 ns
t, 20 30 ns
e Indui:tlve Ioa_ld, IVJ =150°C 20 30 ns
£ Ve =400 Vi 1= 4 A 260 | 390 ns
d(off) R,=50Q;V,=%15V
o 0.1 |013 mJ
E,, 0.2 | 026 mJ
C. V=0V 270 | 340 pF
Coe V=25V 30 | 40 pF
C. f=1MHz 18 | 23 pF
O V=20V, I.=4A 0.8 3.2 S
Qg V. =400V;Il.=6Apulse;V =15V 24 nC
V. .=10A;V,=0V; T,= 25°C 2 \%
Ty, = 150°C 1.8 \%
. l.=10 A; V,, =-300 V; V=0V 0.2 HS
di_/dt = -350 A/ps; T,; = 100°C
Q, ';_ =10A;V,=-300V; Ty, = 25°C 0.3 uC
di_/dt = -350 A/ps; V =0 V; T, = 125°C 0.9 pC
I 250 pA
Riuc IG_BT (per d?e) 2.7 °C/W
Diode (per die) 2.3 °C/IW
B4-6 © 2000 IXYS All rights reserved




L |
HIXYS MUBW 6-06 A6
|
Module
Symbol Conditions Maximum Ratings
Teo -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18 - 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g
Temperature Sensor R
Symbol Conditions Maximum Ratings
R T, = 20°C 47 kQ
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
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HIXYS MUBW 6-06 A6

Input Rectifier Bridge D8 - D13

50 300 1000
V,=0V
A A A’s
typ.  lim. T 250
T 40 50Hz, 80%V,,, T 600
l lesm
le N Ty, = 45°C 1%t
/I / 200 Il 7. = 180°C
30 400
T,,= 180°C /
o 150 L
T~ 25°CiHY N |
20 T
r =45°
100 \ T,,=45°C 1
200 — A
T,,=180°C —
’ ” /VJ//
0 ’/ 0 100
0.0 0.2 04 06 08 1.0 1.2 V 16 103 102 10 10°s 10t 1 2 3 4 56 7msl0
VF% t —=— t —=—
Forward characteristics Surge overload current 12t versus time (1-10 ms)
I, Crest value, t: duration
10 7 d usi 0
(2., is measured using 50 pm
thermal grease)
= 1
D=0 H
D =0.005
p=oo1 § 01 70 K]
D =002 thaH [K/W]
D =0.05
D=0.1 = 0.01
4 D=02 H
/7 D=05
red
‘ ‘ N — 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink

B4-8 © 2000 IXYS All rights reserved



DIXYS

MUBW 6-06 A6

Output Inverter T1 - T6, D1 - D6

Typ. Output characteristics, 25°C

16
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—Vge=13V
lc [A] Vge =11V
8 Vge=9V
—Vge=7V
—Vge=5V
6 —Vge=20V
4
2 /
o —
0 1 2
Typ. Output characteristics, 125°C
16
14
12
10 ——Vge=15V
—Vge=13V
Ic [A] Vge=11V
8 Vge=9V
—Vge=7V
——Vge=5V
6 —Vge=20V
4
2 //
0 j
0 1 2
Typ. Gate-Charge
20
18
16
14
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Vgs
[V] 10
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-I IXYS MUBW 6-06 A6

‘Output Inverter T1 - T6, D1 - D6

Typ. Switching losses E=f(Ic) Typ. Switching losses E=f(R ) Reverse biased safe operating area
0.500 mJ ‘ ‘ 0.500 mJ 25
0.450mJ 7:%21%%3\/ 0.450 mJ ‘ﬁg;én;uv
oso0ms LT osmmms Lt T 2.0
|Cpu|s/ IC
ozt0ms 0200ms — | 1.0
0.150 mJ / 0.150 mJ. //
// __////
0.100ms 0.100ms — 1 0.5
T, = 150°C
V- 15V
0.000 mJ 0.000 mJ 00 1 L
L e e e e e e e s e e e 0 200 400 600 v
Vg —=
Typ. switching time Typ. switching time
t=f{lg) . inductive load, 7j = 150°C t={(Ag) . inductive load. T} = 150°C
par.: Vpe =400V, Vap=0+15V, Ag =67 i1 par.: Vop =400V, Vgg =015V, [p =4 A Short circuit safe operating area
10? 10? .
— 10
L1 F—
_ﬂ_‘_,..-""
s L s = 8
L e difdt =
e < lose/ I 200 AV
- [— MS ~
- - P 6 600 A/HS ~ 4 S
102 - — 10d o] 1000A/us ~ >~/ T
= == IT—] N
T P E : :
i T,;=150°C
=2 g | = 2 [V =#15V
g Bian) _,_,r-“’ GE
= L T, <10 ps
1! qpr L fohoal L <60nH
o 1 3 d 4 El & ' a A 1 o L0 (i) 150 4] 74l 0 t .
- i - Az 0 200 400 600 V
VCE
Transient thermal resistance junction to heatsink
10 (z,,, is measured using 50 pm
thermal grease)
. 1
s IGBT
e
-""":;/ —D=0 ZihaH [K/\NJ
- ——D=0.005 |+ 01
/;ﬂ' D=0.01
= 020 |
d —pD=01 [f00
o —D=02 []
—D=05
‘ ‘ LI T TTITTH gom
0.00001 0.0001 0.001 0.01 01 1 10 100
t(s)
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HIXYS MUBW 6-06 A6
[ |
Output Inverter D1 - D6
30 1.4 . 40
[1] | Tw=100°C T,,= 100°C
A 1] V, = 300V A | Ve = 300V
| as f o :
/
I 20 T,,=150°C l Q 1.0 IRM30 /
Boed " | = 20A A A
Iw:lggog \/\\/ 0.8 IE: 10A\\7/ | = ZOA\/ /
15 Vi~ \/\L IF: 5A Xk7/ 20 I.:= 10A P
0.6 A DALY '+ SA/CK |
/ vy LA
10 / / / 04 pay.av4 / /
E 7 // 10 /
i g .
0.2 V4
&% — | 4
0 0.0 0
00 05 10 15 20V25 100 Alus 1000 0 200 400 600 A/us 1000
V., —— ~di /dt —=— -di_/dt —=—

Forward current I_ versus V,

2.0
s /
Kf Z
P
1.0
o
e
0.5 //
A1 Q
0.0
0 40 80 120 °C 160

TVJ
Dynamic parameters Q
versus T,

r IRM

Reverse recovery charge Q,
versus -di /dt

120
T,,=100°C
T ns V, =300V
110 \\
100 \\ I.=20A
\\ -1.= 10A
\k F1.= 5A
90 AN
N T~
\ N O
80
\\
\\
70
0 200 400 600 A/us 1000

-dig/dt —=
Recovery time t_versus -di/dt

AW

D=0

——D=0.005 |

—D=0.01

D =0.02
—D=0.05

D=01

hY

D=0.2

—D=05

0.00001 0.0001 0.001

0.01
t(s)

[T T 11
0.1 1 10

Transient thermal resistance junction to heatsink

100

Peak reverse current |,

versus -di /dt

20 \ 1.2
T \ 7 us
VFR t"\ VF/
15 % O.QT
\ / b
/
10 / 0.6
5 — ™ 0.3
T, 100°C —
l. =104 8-06A
0 ' 0
0 200 400 600 A/us 1000
diJdt —=
Peak forward voltage V__ and t,
versus di /dt
10 . .
(Z,,, is measured using 50 pm
thermal grease)
1
Fred
ZinH [KIW]
0.1
0.01
0.001

© 2000 IXYS All rights reserved
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DIXYS

MUBW 10-06 A6

Converter - Brake - Inverter Module

o 4 5 ® °- .
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X X & 1.J|: 8.J,_}%M 9.J~ 10J~}
7 o— é_/ —
* 3
2 *——=e 6 [ 2
12
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Rectifier Brake Inverter
View = 1200V | V., = 600V Vs = 600V
oy = 11A l,s = 11A l,s = 11A
IFSM = 250 A VCE(sat) = 2 V VCE(sat) = 2 V
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
Vi 1200 v
I Ty, =25°C 36 A
[ Ty, = 150°C; T, = 70°C 11 A
lesm Ty; = 45°C; t = 10 ms sine 50 Hz 250 A
i2t T,, = 125°C 310 A?s
Tw +150 °C
Symbol Conditions Characteristic Values

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

s View = 1200 V; Ty, = 25°C 10 pA
Ty, = 125°C 3 mA

. l.=36A 115 | 1.4V
hac per die 1.4 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

- AC motor control
« AC servo and robot drives

Advantages

- No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

- High temperature and power cycling
capability

T
[s2]
o
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DIXYS

MUBW 10-06 A6

Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty =25°C 600 \Y
Veer Ty; = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C +20 \Y
I T.= 25°C 11 A
Te= 90°C 8 A
lem t,=1 ms = 1% duty cycle; T.=25°C 22 A
T.=90°C 16 A
te. IGBT V=600 V; T, = 125°C
non-repetitive 10 ps
Pt T.=25°C 45 w
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees V=0V, V=600V 20 pA
loes Ve =0V;V, =25V 100 nA
Veem Vg = Vi I = 0.5 mA 3 4 5 V
(BRICES Ve =0V I.=05mA; T, =-40°C 600
e Ve =15V; 1. =6A; T,,= 25°C 2 | 25 V
Ty, = 150°C 2.3 28 V
t, 75 | 110 ns
t, 30 45 ns
o Indui:tlve |0<’:-ld, 1_'\,J =150°C 50 80 ns
on Ve =400V;I.=6A 250 | 375
d(off) R, = 50 Q; Ve =215V ns
Eq 0.21 mJ
E,. 0.25 mJ
C. V=0V 350 | 435 pF
Coe V=25V 40 50 pF
C f=1MHz 25 30 pF
9, Vee=20V;I.=6A 4.2 S
Qg VCc =400 V;l.=6 A pulse; VGE =15V 325 nC
V, l.=10A;V,=0V; Ty, = 25°C 2 \%
Ty, = 150°C 1.8 \Y
t .=10A;V,=-300V;V =0V 0.2 us
di/dt = -350 A/ps; T, = 150°C
Q, [.=10A;V_,=-300V,; Ty, = 25°C 0.3 pc
di_/dt = -350 A/ps; V =0V, T, = 125°C 0.9 puC
| 250 pA
Riuc IGBT (per die) 2.3 °C/W
Diode (per die) 2.3 °C/IW

© 2000 IXYS All rights reserved
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DIXYS

MUBW 10-06 A6

Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty =25°C 600 \Y
Veor Ty; = 25°C; Rge = 20kQ 600 \Y
Ve Ty; = 25°C +20 \Y
e T.= 25°C 11 A
T.= 90°C 8 A
lem t,=1 ms = 1% duty cycle; T.=25°C 22 A
T.=90°C 16 A
te IGBT V. =600 V; T, = 125°C
non-repetitive 10 ps
Pt T, =25°C 45 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values

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

min. | typ. |max.
lees V,=0V;V_ =600V 20 pA
logs Ve =0V;V, =25V 100 nA
Veew Vg =V Ic=0.5mA 3 4 5 VvV
(BRICES Ve =0V I.=05mA; T, =-40°C 600
- Vo =15V;I.=6A; T,,= 25°C 2| 25 vV
Ty; = 150°C 2.3 28 V
t, 75 | 110 ns
t 30 45 ns
t, Indui:tlve Ioa_ld, IVJ =150°C 50 80 ns
o Voo =400 Vi 1o =6 A 250 | 375 ns
d(off) R,=50Q;V,=%15V
Eq 0.21 mJ
E,, 0.25 mJ
Ce V=0V 350 | 435 pF
Coe V=25V 40 50 pF
C f=1MHz 25 30 pF
O V=20V;I_.=6A 4.2 S
Qg VCC =400 V;I.=6 A pulse; VGE =15V 32.5 nC
Vv, I.=10A;V,=0V; T, = 25°C 2 \%
Ty; = 150°C 1.8 Y,
t IF_ =10A;V,=-300V;V =0V 0.2 Us
di_/dt = -350 A/us; T, = 150°C
Q, I.=10A;V,=-300V; Ty, = 25°C 0.3 uc
di/dt = -350 A/ps; V =0V, T, = 125°C 0.9 puC
I 250 pA
Riuc IG_BT (per d?e) 2.3 °C/W
Diode (per die) 2.3 °C/IW
B4-14 © 2000 IXYS All rights reserved




DIXYS

MUBW 10-06 A6

Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
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HIXYS MUBW 10-06 A6

Input Rectifier Bridge D8 - D13

50 300 1000
V,=0V
A A A’s
typ.  lim. T 250
T 40 50Hz, 80%V,,, T 600
l lesm
le N Ty, = 45°C 1%t
/I / 200 Il 7. = 180°C
30 400
T,,= 180°C /
o 150 L
T~ 25°CiHY N |
20 T
r =45°
100 \ T,,=45°C 1
200 — A
T,,=180°C —
’ ” /VJ//
0 ’/ 0 100
0.0 0.2 04 06 08 1.0 1.2 V 16 103 102 10 10°s 10t 1 2 3 4 56 7msl0
VF% t —=— t —=—
Forward characteristics Surge overload current 12t versus time (1-10 ms)
I, Crest value, t: duration
10 7 d usi 0
(2., is measured using 50 pm
thermal grease)
= 1
D=0 H
D =0.005
p=oo1 § 01 70 K]
D =002 thaH [K/W]
D =0.05
D=0.1 = 0.01
4 D=02 H
/7 D=05
red
‘ ‘ N — 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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Output Inverter T1 - T6, D1 - D6

Typ. output characteristics Typ. output characteristics
Ic=f (Voe) Ic=f (Vce)
parameter: f, =250 us; 7, =25 °C parameter: t, =250 us; Tj= 125 °C
20 : 20 ‘
17v\/ { l 17v\\\// -!
[k] 18 -~ 15 V==]/ [k] 18| 15v\\://
1
16l v, ATV 6 13v-—UI/ 1V

/
. I/ l— '/
ol Il/ /// /

9V
6
// /
4 / 4 7
_ v -
2 / 7V 2
% 1 2 3 4 5 0 1 2 3
— > VCE[V]

Typ. gate charge Typ. capacitances
Vae = £ (Qy) C=f(Vee)
parameter: /g pus = 10 A parameter: Vge =0V ; f=1MHz
20 / 10
VGE 18 /// /, c
V1 / [nF]
16 100V // 300V _|
14 7/ -
12 // ~ cd
10 LY
: \
10" -
6 — C.]
¢ %
2
0 102
0 10 20 30 40 5055 0 5 10 15 20 25 30 35 40
—— > Q,[nC] —_— > V.V]
Reverse biased safe operating area Short circuit safe operating area
Ic puis = f (V) Tj= 150 °C lose = f (Veg), T;=150°C
parameter: Vge =15V parameter: Vge =+ 15V ; t,, <10 us; L <60 nH
25 10
L oudl ke Lo/l
2.0 8
dildt=" 200 Alus ~—|_ |
600 Alus N
15 6 1000 Alps E:\
|
1.0 4
0.5 2
- allowed number of
short circuits: < 1000 |
— time between
short circuits: > 1 s
X O L Il 1
00 0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
— V[V — V[V
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MUBW 10-06 A6

Output Inverter T1 - T6, D1 - D6

Typ. switching time
t=f (Ic), inductive load, 7= 125 °C
parameter: Vg =300 V; Ve =+ 15V; Rg =100 Q

10 —
t
[ns]
td(oﬂ)—
10°
—
NP e
e~ &
V4
10' | |
5 10 15 20 25
[ [A]

Typ. switching losses
E=f (I), inductive load, T, = 125 °C
parameter: Vg =300 V; Vge =+ 15V; Rg =100 Q

Typ. switching time
t= f (Rg), inductive load, T; = 125 °C
parameter: Ve =300V; Vge=+15V; [ =10A

10 T T
t -
[ns] B = lyon |
v
//
e
10° bion
t ]
" i
P i !
A A
10'

0 50 100 150 200 250 300 350 400
e R [Q)]

Typ. switching losses

E = f (Rg), inductive load, T;= 125 °C

parameter: Vog =300V; Vge=+15V; [c=10A

2.0 2.0
E 18 E 18
[mWs] [mWs]
16 E,— 1.6
14 / 1.4
1.2 1.2 E
/ / on
10 // 1.0 /]
08 / 0.8
E
06 / S 06 e E
04 // 04 _/ o
02 A Zadl 0.2
0 0
0 5 10 15 20 25 0 100 200 300 400
— L[A] —> R[]
Transient thermal resistance junction to heatsink
10 (2., is measured using 50 pm
thermal grease)
. 1
] s Zun [KIW]
':__ — =005 || 01
_._--——::,:;:; / ——D=001
T ——D=0.02
/ // =
// —D=005 || 501
—D=0.1 L
—D=0.2 L
——D=05
\ \ \ \ —H—TTT—T+ 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100
t(s)
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MUBW 10-06 A6

Output Inverter D1 - D6

30 14 .
N [1] | Tw=100°C
V,, = 300V
T o5 [ 1] 1.2 =
i
I T, =150°C [ 1.0
20 00 @ l.= 20A—
TVJ—lOOOC /] - I~ Toa L1/
5 T,,= 25°C \/\L : I.= 5A Xk7/
10 AvIn; 04 ? //,,/
/ .
5 N —
V ¥V
0 0.0
00 05 10 15 20V25 100 Alus 1000
V, —=— -di/dt —=—
Forward current I_ versus V, Reverse recovery charge Q,
versus -di /dt
2.0 120 T, =100°C
T ns V, = 300V
T / 110 ‘\
15 "
K 2 100 \\ I.=20A
] \ i 0a
L= BA
1.0 F
[ 90 \V <
e N~
[
05 d // 80 NN
~
r \
70
0.0
0 40 80 120 °C 160 0 200 400 600 A/us 1000
Ty, — -dig/dt —=
Dynamic parameters Q,, |, Recovery time t_versus -di/dt
versus T,
e
o~ D=0
— D =0.005
= D=0.01
> =
- D =0.02
--7/ ——D=0.05
# —D=01 |
7 —D=02 |
—D=05
‘ ‘ ‘ [TT T [ TII
0.00001  0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink

40
T,=100°C
T A |V, =300V
30
[ /
/| A
| = 20A—| / /
20 | .= 10A /
I = B5A
10 /
A,
&
0
0 200 400 600 Alps 1000

-dig/dt —=
Peak reverse current |,
versus -di /dt

0.1

20 \ 12
T \ 7 us
VFR t"\ VF/
15 % O.QT
\ / t
/
10 / 0.6
5 — ™ 0.3
T, 100°C —
!, =104 8-06A
0 . 0
0 200 400 600 A/us 1000
diJdt —=
Peak forward voltage V__ and t,
versus di /dt
10 . .
(Z,,,, is measured using 50 pm
thermal grease)
1
Fred
Zingn [KIW]
0.01
0.001
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MUBW 15-06 A6

Converter - Brake - Inverter Module

o4 5e o
T T3
D|13 D|10 D|1 D|7 L}km T2 L}kna
X & =& 7 YIS | g §
2|23 |au 25—t 20 18 16
—eo ¢—o *—o —e 13 14 ——o 15
D[12 D[8 D|9 T T4\ TS T6
D5 D6
X X & 1.JI: T | € | &
70— r/
*3
2 o—o 6 e
12
ag [
R
1
Rectifier Brake Inverter
View = 1200V | V., = 600V Vs = 600V
oy = 11A l,s = 11A l,s = 18A
IFSM = 250 A CE(sat) = 2 \% CE(sat) = 21 \
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
(VA 1200 Y,
I Ty, =25°C 36 A
[ Ty, = 150°C; T, = 70°C 11 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 250 A
i2t T,, = 125°C 310 A?s
Ty, +150 °C
Symbol Conditions Characteristic Values

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

s View = 1200 V; Ty, = 25°C 10 pA
Ty, = 125°C 3 mA

. l.=36A 115 | 1.4V
hac per die 1.4 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

- AC motor control
« AC servo and robot drives

Advantages

- No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

- High temperature and power cycling
capability

T
[s2]
o
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MUBW 15-06 A6

Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 18 A
To= 90°C 10 A
lem t,=1 ms = 1% duty cycle; T.=25°C 36 A
T, =90°C 20 A
te. IGBT V=600 V; T, = 125°C
non-repetitive 10 ps
Pt T.=25°C 61 w
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Ve =0V; V. =600V 1 mA
loes Ve =0V;V, =25V 100 nA
Veem) Vee = Ve I =0.35 mA 4.5 55 6.5
V eryces Ve =0V 1. =10 mA; Ty, = -40°C 600
e Ve =15V; 1. =10 AT, = 25°C 21 | 25 V
Ty, = 125°C 2.4 28 V
t, 25 ns
t, 25 ns
Inductive load, T, = 125°C
Laom Ve =300 V;I =10 A > o
td(off) RG =100 Q: VGE =+15V 250 ns
of 0.38 mJ
E,. 0.58 mJ
CISS VGE =0V 570 pF
Ce V=25V 80 pF
Cue f=1MHz 55 pF
J V=20V;I.=10A 3 S
Q, V. =300V;I =10 Apulse; V=15V 39 nC
vV, .=10A;V =0V, T,= 25°C 2 \Y
Ty; = 125°C 1.8 \Y
. l.=10A;V,=-300V; V=0V 0.2 Hs
di/dt = -350 A/ps; T,; = 100°C
Q, I.=10A;V,=-300V; Ty, = 25°C 0.3 puc
di/dt = -350 Alus; V=0V, T, = 125°C 0.9 puc
| 250 pA
Riuc IGBT (per die) 1.7 °C/W
Diode (per die) 2.3 °C/IW

© 2000 IXYS All rights reserved
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MUBW 15-06 A6

Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
e T.= 25°C 11 A
T.= 90°C 8 A
lem t,=1 ms = 1% duty cycle; T.=25°C 22 A
T, =90°C 16 A
te IGBT V. =600 V; T, = 125°C
non-repetitive 10 ps
Pt T, =25°C 45 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees V=0V, V=600V 20 pA
logs Ve =0V;V, =25V 100 nA
Veew Vg =V Ic=0.5mA 3 4 5
(BRICES Ve =0V I.=05mA; T, =-40°C 600
e Ve =15V;1.=6A; T,,= 25°C 2| 25 vV
Ty; = 150°C 2.3 28 V
t, 75 | 110 ns
t 30 45 ns
e Indui:tlve Ioa_ld, IVJ =150°C 50 80 ns
on V. =400V;I.=6A 250 375
Ly R,=50Q;V, =15V ne
Eq 0.21 mJ
E,, 0.25 mJ
C V=0V 350 | 435 pF
Cow V=25V 40 | 50 pF
C.. f=1MHz 25 30 pF
O V=20V;I.=6A 4.2 S
Q, V.. =400 V;I. =6 Apulse; V=15V 325 nC
V. .=10A;V,=0V; T,= 25°C 2 \Y
Ty; = 150°C 1.8 \Y,
. l.=10A;V,=-300V; V=0V 0.2 Hs
di/dt = -350 A/ps; T,; = 150°C
Q, I.=10A;V,=-300V; Ty, = 25°C 0.3 puc
di/dt = -350 Alus; V=0V, T, = 125°C 0.9 puc
I 250 pA
Riuc IGBT (per die) 2.3 °C/W
Diode (per die) 2.3 °C/IW
B4-22 © 2000 IXYS All rights reserved
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Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
0
o
_ +l
™~ i
_ © |
wn i
H| o + |
Ay e | I
— - ™
8§ | 1
11 | 11
82:0.5
71:0.2
57.3-0.3
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265
205
115
o
=
I | 21 22
15 16.17. 18 19. 20 “7050
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<lo|& } | 24 L =)
~io o ~
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SE =y I repn
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Input Rectifier Bridge D8 - D13

50 300 1000
V,=0V
A A A’s
typ.  lim. T 250
T 40 50Hz, 80%V,,, T 600
l lesm
le N Ty, = 45°C 1%t
/I / 200 Il 7. = 180°C
30 400
T,,= 180°C /
o 150 L
T~ 25°CiHY N |
20 T
r =45°
100 \ T,,=45°C 1
200 — A
T,,=180°C —
’ ” /VJ//
0 ’/ 0 100
0.0 0.2 04 06 08 1.0 1.2 V 16 103 102 10 10°s 10t 1 2 3 4 56 7msl0
VF% t —=— t —=—
Forward characteristics Surge overload current 12t versus time (1-10 ms)
I, Crest value, t: duration
10 7 d usi 0
(2., is measured using 50 pm
thermal grease)
= 1
D=0 H
D =0.005
p=oo1 § 01 70 K]
D =002 thaH [K/W]
D =0.05
D=0.1 = 0.01
4 D=02 H
/7 D=05
red
‘ ‘ N — 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink

B4-24 © 2000 IXYS All rights reserved



DIXYS
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Output Inverter T1 - T6

Typ. output characteristics

Ie=f (Vce)
parameter: t, = 250 ps; T;= 25 °C
20 T
av—ff |
[k] 18 15 V==ff
13V VIV
16 s \//I\} 1V
14—
12 — —
10—
8l y
9V
6 —
4—
2 | 7V |
1 —
% 1 2 3 4 5

I —— VCE [V]

Typ. gate charge

Vae = £ (Qy)

parameter: I pus = 10 A
20 7

VGE 18 ///

V] )7
16 100 V Y 300V
14 /

P12

\‘\

| 1o

0 10 20 30 40 50 55

——— > Q,[nC]

Reverse biased safe operating area
I puis = f (Vce), T=150°C
parameter: Vge =15V

25

I puls/ I
2.0

05

|

0.0

|
0 100 200 300 400 500 600 700 800

— V[V

Typ. output characteristics
Ic=f (Vce)
parameter: t, =250 us; T; =125 °C

el
{Al 161 13v:i/ |
" I/
10 7//
. /A
. /A

/

4 4
2 7V
0
0 1 2 3 4 5
—> V[V

Typ. capacitances
C=f(Vce)
parameter: Vge =0V ; f=1MHz

10'
(o]
[nF]
10°
S -
Ces
\
TN
(oG
Cu
\
10? |

0 5 10 15 20 25 30 35 40
— V. [V]

Short circuit safe operating area
lose = f (Vce), Tj=150°C
parameter: Vge =+ 15V ; t,, <10 us; L <60 nH

10
b/ e
8
diidt= 200 Alus —|_ |
6 600 Aus — | Iy
1000 Alus T
4
- allowed number of
short circuits: < 1000
— time between
short circuits: > 1 s
Il L 1

Od 100 200 300 400 500 600 700 800

— > VCE [V]
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MUBW 15-06 A6

Output Inverter T1 - T6

Typ. switching time
t=f (I), inductive load, T; = 125 °C
parameter: Vog =300 V; Vge =+ 15V; Rg =100 Q

3

10 T p—
]
t }
[ns] I
Tyotty —
10°
L
N[ =t
~— ] &
/
10’ ‘
0 5 10 15 20 25

e L[A]

Typ. switching losses
E=f (I), inductive load, T; = 125 °C
parameter: Vg =300 V; Vge =+ 15V; Rg =100 Q

2.0

10 /
08}

/ E.
06 y
0.4 /

P
0.2 #

— LA

Typ. switching time
t=f (Rg), inductive load, T;= 125 °C
parameter: Veg =300V, Vge =+ 15V, [c=10A

10 I
t —
[ns] tdiOﬂ)
A
1
; /
/1
10° fyon)
t 7]
.
P ! ]
/A/ L f
A1
10'

0 50 100 150 200 250 300 350 400
e R[]

Typ. switching losses

E = f (Rg), inductive load, T;= 125 °C

parameter: Voe =300V; Vge=+15V; [ =10A
2.0

12 7 En—|

e E,y

\

0 100 200 300 400
— >  R,[Q]

Transient thermal resistance junction to heatsink

10 (2., i1s measured using 50 pm
thermal grease)
sl
IGBT
= Zingn [KIW]
/’—//57
LT —b=0  |lo1
e —D=0.005 []
— —D=001
—1 T —D=0.02
////’ —D=005
= —D=01 = 0.01
—D=0.2 H
—D=05 =
‘ ‘ ‘ il o001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

ts)
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Output Inverter D1 - D6

A
) HH
ko T,,=150°C /
T,,=100°C /] [
5 T,= 25°C [[
/
10
AViNi
5
%
0
00 05 10 15 20V25
Vv, —=—

0.5

0.0

0.00001

Forward current I_ versus V,

o
B
P
A
0 40 80 120 °C 160

Dynamic parameters Q

versus T,

—_——
TVJ

r IRM

L T To00c
Vi~
"Cly = 300v
T 1.2
1.0
Q .= 20A~]_ |
0.8 1= 10A~] /]
: I.= 5A Ny
vy
vy
. v //
0.2
/
0.0
100 Alus 1000
-dig/dt —=
Reverse recovery charge Q,
versus -di /dt
12|
0 T,,= 100°C
T ns V, = 300V
110 \\
100 \\ I.=20A
\\ 1= 10A
L= 5A
N~
[ —
80 \ \
— ]
~
\
70
0 200 400 600 A/us 1000

-di/dt —=—

Recovery time t_versus -di/dt

\

A

D=0

|
A
AV

7
P
> 4
7

——D=0.01
—D=0.02
——D=0.05
—D=0.1

D=0.2
—D=0.5

D =0.005 |

0.0001

0.001

0.01

0.
t(s)

1

Transient thermal resistance junction to heatsink

10

100

40

T,,= 100°C
V, = 300V

RM

20

AN

s
4

10

7

4

0

20

200 400 600 A/us 1000

di Jdt —=

Peak reverse current |,

versus -di /dt

1.2

<

FR

15

tfr \

/|

A"
- O.QT

10

/

0.6

N

LT,,= 100°C

E

7

0.3

=10A
|

8-06A

0

10 74

thJH

1
Fred

Zinan [KIW]
0.1

0.01

0.001

0

200 400 600 A/us 1000

di/dt —=—

Peak forward voltage V__ and t,

versus di /dt

is measured using 50 um
thermal grease)
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MUBW 20-06 A6

Converter - Brake - Inverter Module

o4 5e o
T T3
D|13 D|10 D|1 D|7 L}km T2 L}kna
X & =# 7. RPYI | N Sy | (7 |
2|23 |au 25—t 20 18 16
—eo ¢—o *—o —e 13 14 ——o 15
D[12 D[8 D|9 T T4\ TS T6
D5 D6
X X & 1.JI: T | € | &
70— r/
*3
2 o—o 6 e
12
ag [
R
1
Rectifier Brake Inverter
View = 1200V | V., = 600V Vs = 600V
oy = 11A l,s = 11A l,s = 23A
IFSM = 250 A CE(sat) = 2 \% CE(sat) = 21 \
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
(VA 1200 Y,
I Ty, =25°C 36 A
[ Ty, = 150°C; T, = 70°C 11 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 250 A
i2t T,, = 125°C 310 A?s
Ty, +150 °C
Symbol Conditions Characteristic Values

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

s View = 1200 V; Ty, = 25°C 10 pA
Ty, = 125°C 3 mA

. l.=36A 115 | 1.4V
hac per die 1.4 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

- AC motor control
« AC servo and robot drives

Advantages

- No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

- High temperature and power cycling
capability

T
[s2]
o
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MUBW 20-06 A6

Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
le To= 25°C 23 A
To= 90°C 13 A
lem t,=1 ms = 1% duty cycle; T.=25°C 46 A
T, =90°C 26 A
te. IGBT V=600 V; T, = 125°C
non-repetitive 10 ps
Pt T.=25°C 68 w
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Ve =0V; V. =600V 1 mA
loes Ve =0V;V, =25V 100 nA
Veem Vg =V lc =04 mA 45| 55 | 65
V eryces Ve =0V 1. =10 mA; Ty, = -40°C 600
e Ve =15V; 1. =15A; T, = 25°C 21 | 25 V
Ty =125°C 2.4 28 V
t, 25 ns
t, 25 ns
Inductive load, T, = 125°C
Laom Ve =300 V; 1 =15 A >0 o
td(off) RG =68 Q: VGE =+15V 200 ns
of 0.5 mJ
E,. 0.7 mJ
Ci V=0V 800 pF
Coee V=25V 85 pF
C.. f=1MHz 52 pF
O V=20V;I.=15A 45 S
Q, V. =300V;I . =15Apulse; V=15V 59 nC
vV, L=15A;V =0V, T,= 25°C 2 \Y
Ty; = 125°C 1.8 \Y
. l.=15A; V, =-300V; T,, = 125°C 0.25 Hs
di_/dt = -500 A/us; V=0V
Q, Il.=15A;V,=-300V; Ty, = 25°C 0.4 puc
di/dt = -500 Alus; V. =0V; T, =125°C 1.3 puc
| 250 pA
Riuc IGBT (per die) 15 °C/W
Diode (per die) 2.0 °C/IW
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Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
e T.= 25°C 11 A
T.= 90°C 8 A
lem t,=1 ms = 1% duty cycle; T.=25°C 22 A
T, =90°C 16 A
te IGBT V. =600 V; T, = 125°C
non-repetitive 10 ps
Pt T, =25°C 45 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees V=0V, V=600V 20 pA
logs Ve =0V;V, =25V 100 nA
Veew Vee = Vi . = 0.5 mA 3 4 5
(BRICES Ve =0V I.=05mA; T, =-40°C 600
e Ve =15V;1.=6A; T,,= 25°C 2| 25 V
Ty; = 150°C 2.3 28 V
t, 75 | 110 ns
t 30 45 ns
e Indui:tlve Ioa_ld, IVJ =150°C 50 80 ns
on V. =400V;I.=6A 250 375
Ly R,=50Q;V, =15V ne
Eq 0.21 mJ
E,, 0.25 mJ
C V=0V 350 | 435 pF
Cow V=25V 40 | 50 pF
C. f=1MHz 25 30 pF
O V=20V;I.=6A 4.2 S
Q, V.. =400 V;I. =6 Apulse; V=15V 325 nC
V. .=10A;V,=0V; T,= 25°C 2 \Y
Ty; = 150°C 1.8 \Y,
. l.=10A;V,=-300V;V =0V 0.2 HS
di/dt = -350 A/ps; T,; = 150°C
Q, Il.=10A;V,=-300V; Ty, = 25°C 0.3 puc
di/dt = -350 Alus; V=0V, T, = 125°C 0.9 puc
I 250 pA
Riuc IGBT (per die) 2.3 °C/W
Diode (per die) 2.3 °C/IW
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Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
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Input Rectifier Bridge D8 - D13

50 300 1000
V,=0V
A A A’s
typ.  lim. T 250
T 40 50Hz, 80%V,,, T 600
l lesm
le N Ty, = 45°C 1%t
/I / 200 Il 7. = 180°C
30 400
T,,= 180°C /
o 150 L
T~ 25°CiHY N |
20 T
r =45°
100 \ T,,=45°C 1
200 — A
T,,=180°C —
’ ” /VJ//
0 ’/ 0 100
0.0 0.2 04 06 08 1.0 1.2 V 16 103 102 10 10°s 10t 1 2 3 4 56 7msl0
VF% t —=— t —=—
Forward characteristics Surge overload current 12t versus time (1-10 ms)
I, Crest value, t: duration
10 7 d usi 0
(2., is measured using 50 pm
thermal grease)
= 1
D=0 H
D =0.005
p=oo1 § 01 70 K]
D =002 thaH [K/W]
D =0.05
D=0.1 = 0.01
4 D=02 H
/7 D=05
red
‘ ‘ N — 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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Output Inverter T1 - T6

Typ. output characteristics Typ. output characteristics
le=f (Vee) lc=f (Vee)
parameter: f, = 250 us; T;=25 °C parameter: t, = 250 us; 7= 125 °C
30 T 30 T
28 17V — / / 28 17V = // /
A 15v—1f 8 ” 1sv—11//
[A] 26 18V—117 F v ] [A] o 13V \7/ %
24 7y - ~ ]
" 7 2 / A
2 I, - 7
20 7/ s 1/
t A I 1/
14 14 7/
12 12 SV 4
9V
10 == 10
8 - 8 I}/
6 /1 6
4 4
7V
2 / 7V — 2
0 et 0
0 1 2 3 4 5 0 1 2 3 4 5
> V. [V] — V. [V]
Typ. gate charge Typ. capacitances
Vae = f(Qy) C=f(Vee)
parameter: I o5 =15 A parameter: Vge =0V ; f=1MHz
20 ‘ 7 10'
Vee 18 /C,/ (o
[V] 16 77 [nF]
100V é@ 300V _|
 — A
1 77 N
12 // G 3
10 I
8
AN
6 ~ o
4 C..J
2 J
\
0 2L
0 10 20 30 40 50 60 70 80 90 10 0 5 10 15 20 25 30 35 40

T QI —_— VeV

Reverse biased safe operating area Short circuit safe operating area
’Cpuls=f(VCE>r Tj= 150 °C Iese = f (Vep), Tj= 150 °C
parameter: Vge =15V parameter: Vge =+ 15V ; £, <10 us; L <60 nH

25 10
kepud ko LA/S

2.0 8

difdt=" 200 Alus ~|_|
600 Alps T
15 l 6 1000 Alps T

10 4
0.5 2
— allowed number of
short circuits: < 1000
— time between
short circuits: > 1 s
0.0 0 L I )
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
— V.V — V.[V]
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Output Inverter T1 - T6

Typ. switching time
t=f (Rg), inductive load, T; = 125 °C

Typ. switching time
t=f (Ig), inductive load, T, = 125 °C
parameter: Ve =300 V; Vge =+ 15V; Ry =68 Q

parameter: Voe =300 V; Vge=+15V; [c=15A

10 10 —
¢ ¢ = td(um*
[ns] [ns] —

v
: /
(off)
/ / tdlon)
10° 10° ~ t
y i
—
1 bion e

= t F—

1 1

10 10
0 5 10 15 20 25 30 35 0 100 200 300 400 500
— I [A] — > R[Q]

Typ. switching losses
E = f (Ig), inductive load, T;=125°C
parameter: Vog =300 V; Vge =+ 15V; Rg =68 Q

Typ. switching losses
E = f (Rg), inductive load, T;=125°C

parameter: Voe =300V, Vge=+15V; [c=15A

2.0 - 2.0 I
‘ E,
E 18 E 18 J /
[mWs] / E, [mWs] ; /
1.6 1.6
14 1.4 /
12— // 1.2
1.0 1.0
E. E,
08 // /'/ - 08— / “
06 A - 06 /
pd —
0.4 Vi 0.4
4
0.2 0.2
0l — 0
0 5 10 15 20 25 30 35 0 100 200 300 400 500
— LA ——» R[]
Transient thermal resistance junction to heatsink
10 (Z, .., is measured using 50 um
thaH g "'l
thermal grease)
L 1
— =
L “ b0 llos
= ——D=0005 [] IGBT Z 4
—— Bl ——D=001 ] [K/W]
B 7 ——D=002 |
411 — D=005 | 001
—D=01 [
/ ——D=0.2
—D=05 |||
‘ ‘ S s
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)
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Output Inverter D1 - D6

40 2000 T 40 T
/ / T,,=100°C T,,= 100°C
A nC | Vg = 300V A |Ve =300V /
30 / / / T 1500 T 30 /
le o I
T,,=150°C— Q, -
T,,=100°C \/ / A/ I = 30A —| 4 /
F
20 T,= 25"(:7 1000 e 20 | 1= 15A \/, ,/
[/ 2 a4
= 15A —_| % / Ve
[ A Vi
NS
10 500 10 7
// 7 /
0 - 0 0
0 1 2 VvV 100 Alus 1000 0 200 400 600 A/ps 1000
V. —— -dig/dt —=— ~di/dt —=—
Fig. 1 Forward current I_versus V. Fig. 2 Reverse recovery charge Q, Fig. 3 Peak reverse current |,
versus -di /dt versus -di_/dt
2.0 120 20 . 1.6
\ T,,=100°C T T,,= 100°C v
T ns \ V, =300V + v He =15A FRI HST
T / 110
15

Vi b
: \ 15 ,/ 12
“ < \ I.= 30A \\ /
tfr

—
I

R\ A
1.0 \ \ .= 7.5A 10 0.8
e & e ——
A
A < T~
t— I
15-06A
0.0 70 0 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 A/us 1000
Ty, — -difdt —=— di/dt —=
Fig. 4 Dynamic parameters Q, I, Fig. 5 Recovery time t_versus -di /dt Fig. 6 Peak forward voltage V_, and t
versus T, versus di_/dt
10 (Z,,, is measured using 50 pm
thermal grease)
— = 1
et | !
"] ——D=0 | 01 FRED
" D =0.005 |
—] D=001 | Zingn[KW]
= 7 ——D=002 |
L ——D=0.05
7 D=01 001
D=02 |
——D=05
‘ ‘ L gon
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Transient thermal resistance junction to heatsink
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Converter - Brake - Inverter Module

o4 5e o
pl13 1o bl D|7 m L}km 12 & L}kna
X & & 7 YRR | N SR | (|

2|28 |4 25—t 20+ 18 16+
—eo ¢—o *—o —e 13 14 ——o 15
D[12 D|8 D|9 T T4)) TS 6
D5 D6
X X & 1.JI: T | € | &
7 o r/
*3
2 o—o 6 e
12
ey [
R
1

Rectifier Brake Inverter
View = 1200V | V., = 600V Vs = 600V
oy = 11A l,s = 18A l,s = 27.5A
lsy = 250A — 2.1V —— 2.1V

Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
\V. 1200 \%
I Ty, = 25°C 36 A
[ Ty, = 150°C; T, = 70°C 11 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 250 A
i2t Ty, = 125°C 310 A?s
Ty, +150 °C
Symbol Conditions Characteristic Values

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

s View = 1200 V; Ty = 25°C 10 pA
Ty, = 125°C 3 mA

. l.=36A 115 | 1.4V
hac per die 1.4 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

+ AC motor control
- AC servo and robot drives

Advantages

+ No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

+ High temperature and power cycling
capability

P
™
o
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Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 27.5 A
Te= 90°C 16 A
lem t,=1 ms = 1% duty cycle; T.=25°C 55 A
T, =90°C 32 A
te. IGBT V=600 V; T, = 125°C
non-repetitive 10 ps
Pt T.=25°C 77 w
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Ve =0V; V. =600V 1 mA
loes Ve =0V;V, =25V 100 nA
Veem) Ve =V I =05 mA 4.5 55 6.5
V eryces Ve =0V 1. =10 mA; Ty, = -40°C 600
e Ve =15V; 1. =20 A; T, = 25°C 21 | 25 V
Ty =125°C 2.4 28 V
t, 30 ns
t, 35 ns
Inductive load, T, = 125°C
o V. =300V; I =20 A >0 o
Ly R, =47 Q; V=15V 290 "
of 0.6 mJ
E,. 0.75 mJ
C. V=0V 1100 pF
Coss VCE =25V 120 pF
C.. f=1MHz 72 pF
J V=20V;I.=20A 55 S
Q, V. =300V;I =20Apulse; V=15V 63 nC
vV, .=20A;V,=0V; T,= 25°C 2 \Y
Ty; = 125°C 1.8 \Y
N L.=20A;V,=-300V;V =0V 0.3 ps
di_/dt = -600 A/ps; T,; = 125°C
Q, I.=20A;V,=-300V,; Ty; = 25°C 0.6 puc
di/dt = -600 Alus; V=0V, T, = 125°C 1.7 puc
| 250 pA
Riuc IGBT (per die) 1.35 °C/W
Diode (per die) 1.7 °C/W

© 2000 IXYS All rights reserved
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Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
e T.= 25°C 18 A
T.= 90°C 10 A
lem t,=1 ms = 1% duty cycle; T.=25°C 36 A
T, =50°C 20 A
te. IGBT V. =600 V; T, = 125°C
non-repetitive 10 ps
Pt T.=25°C 61 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Vg =0V; V. =600V 1 mA
logs Ve =0V;V, =25V 100 nA
Veewm Ve = Ve I =0.35 mA 4.5 5.5 6.5
(BRICES Ve =0V 1. =10 mA; Ty, = -40°C 600
e Ve =15V; 1. =10 AT, = 25°C 21 | 25V
Ty, =125°C 2.4 28 V
t, 25 ns
t 25 ns
Inductive load, T, = 125°C
don) V. =300V;I_=10A 228 22
deof) R, =100 Q; V, = %15V
Eq 0.38 mJ
E,, 0.58 mJ
C V=0V 570 pF
Coe V=25V 80 pF
Cue f=1MHz 55 pF
O V=20V;I.=10A 3 S
Qg V. =300V;I.=10Apulse; V=15V 39 nC
V. .=10A;V,=0V; T,= 25°C 2 \Y
Ty; = 125°C 1.8 \Y,
. l.=10A;V,=-300V;V =0V 0.2 HS
di_/dt = -350 A/ps; T,; = 100°C
Q, I.=10A;V,=-300V; Ty, = 25°C 0.3 uc
di/dt = -350 Alus; V=0V, T,; = 125°C 0.9 puc
I 250 pA
Riuc IGBT (per die) 1.7 °C/W
Diode (per die) 2.3 °C/IW
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Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
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Input Rectifier Bridge D8 - D13

50 300 1000
V,=0V
A A A’s
typ.  lim. T 250
T 40 50Hz, 80%V,,, T 600
l lesm
le N Ty, = 45°C 12t
/I / 200 Il 7. = 180°C
30 400
T,,= 180°C /
o 150 »
T,= 25°C I}/ N LA
20 T
r =45°
100 \ T,,=45°C 1
200 — A
T,,=180°C =
’ ” /VJ//
0 ’/ 0 100
0.0 0.2 04 06 08 1.0 1.2 V 16 103 102 10 10°s 10t 1 2 3 4 5 6 7msl0
VF% t —=— t —=—
Forward characteristics Surge overload current 12t versus time (1-10 ms)
I, Crest value, t: duration
10
(Z,,,, is measured using 50 pm
thermal grease)
= 1
D=0 H
D =0.005
p=oo1 7 01 7 K/
D =002 thaH [K/W]
D =0.05
D=0.1 = 0.01
. D=0.2 H
/7 D=05
/7
‘ ‘ NN 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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Output Inverter T1 - T6

Typ. output characteristics

le=f(Vee)
parameter: f, = 250 ps; T, =25 °C
40
17 \} \/
[k] sl |15 V‘II /
13V ], ——
11V
. i e
2 /I
20
15 gy
10 — //
5
J 7v
0

I ——— VCE [V]

Typ. gate charge
Vae = f(Q)
parameter: Ig pys =20 A

20

VGE 18
V]

NN

100V _A /1300v

™
e .

0
0 10 20 30 40 50 60 70 80 90
— Q,[nC]

Reverse biased safe operating area
Ic puis = f (Veg), Tj= 150 °C
parameter: Vge =15V

25

lopud I
2.0

0.5

95100 200 300 400 500 600 700 800
— Vi [V]

Typ. output characteristics
le =1 (Vee)
parameter: §, = 250 us; 7= 125°C

40 ;
oy
c 15V~
35 =
[A] wBv—I7/ Tiv
30 | /
25 /
20 [—
15 oV
10 ///
5 7V |
0
0 1 2 3 4 5

— (V]

Typ. capacitances
C=f(Vce)
parameter: Vge =0V ; f=1MHz

10'
C
[nF]

10° Ces |

L\

AN
AN
\
0 \ | ol
e ——
Ca]

10°

0 5 10 15 20 25 30 35 40
> V«[V]

Short circuit safe operating area
lese = f (Vce), =150 °C
parameter: Vge =+ 15V ; t,, <10 us; L <50 nH

10
b e
dildt="200 Alps ~—_|_|
6 800 Alps — | [T
1400 Alus T
4
2
— allowed number of
short circuits: < 1000
— time between
short circuits: > 18
1 1

0 — L
0 100 200 300 400 500 600 700 800
—» V. [V]
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Output Inverter T1 - T6

Typ. switching time
t=f (I), inductive load, T;= 125 °C
parameter: Vog =300V; Vge =+ 15V; Rg =47 Q

10
t
[ns]
\ 1
fyom
10°
t 1]
L
/—"’_‘- E(O") ]
10'

0 5 10 15 20 25 30 35 40 45 50

— LI[Al

Typ. switching losses

E = f (Ic), inductive load, T; = 125 °C

parameter: Vcg =300V; Vge=+15V; Rg=47 Q
25

E
[mWs] E,

/
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0 5 10 15 20 25 30 35 40 45 .50
—> [ [A]

Typ. switching time
t= f (Rg), inductive load, T, = 125 °C
parameter: Vcg =300V; Vge=+15V; Ic=20A
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Typ. switching losses
E = f (Rg), inductive load, T; = 125 °C
parameter: Veg =300V; Vge=+15V; [c=20A

25
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Transient thermal resistance junction to heatsink

10 (Z,,,, is measured using 50 pm
thermal grease)
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Output Inverter D1 - D6

X L] ]
- L

IF
T,,=150°C—

TVJ=100°07
20 T,,= 25°C
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/] /]
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Forward current I_ versus V_
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Dynamic parameters Q, I,

2000 T
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T 1500
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Reverse recovery charge Q,
versus -di /dt
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Recovery time t _versus -di /dt

versus T,
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Transient thermal resistance junction to heatsink
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Peak reverse current |,
versus -di /dt

20 —— 1.6
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VFR / tfr
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Peak forward voltage V_, and t_
versus di_/dt

(Z,,,, is measured using 50 pm
thermal grease)

FRED
Zihin [KIW]
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Converter - Brake - Inverter Module

(CBI1)

-4 5- o
T T3
D[13 D[10 D1 D|7 J_}km T2 L}km
X & =& 7. NPT | S | g | §
2 |23 |4 25—t 20+ 18 16 ]
—eo oo ¢—o +—o 13 14 +—-e 15
D[12 D[8 D|9 7 T4 TS T6)
D5 D6
X X & 1.J|: 8.J,_}%M 9.J~ 10J~}
7 o r/
3
2 *——=e 6 [ 2
12
R
1
Rectifier Brake Inverter
Voo, = 1200V | Vo, =600V | V., =600V
Iy = 25A l,e = 23A l,e = 38A
low = 370A | Vi, =21V Vg = 21V

Input Rectifier Bridge D8 - D13

Symbol Conditions Maximum Ratings
Viru 1200 \Y
I T,, = 25°C 55 A
leavns Ty, = 150°C; T, = 70°C 25 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 370 A
i2t Ty, = 125°C 680 A?s
Tw +150 °C

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

min. | typ. |max.

I Ve = 1200 V; Ty = 25°C 20 pA
Ty, = 125°C 2 mA
. I_=55A 1.2 | 146 V
hac per die 1.05 °C/W

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

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

+ AC motor control
- AC servo and robot drives

Advantages

+ No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

+ High temperature and power cycling
capability

b
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MUBW 35-06 A6

Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
le To= 25°C 38 A
To= 90°C 22 A
lem t,=1 ms = 1% duty cycle; T.=25°C 76 A
T, =90°C 44 A
te. IGBT V. =600 V; T, = 125°C
non-repetitive 10 ps
Pt Tc=25°C 104 W
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Ve =0V; V. =600V 1 mA
loes Ve =0V;V, =25V 100 nA
Veem Vg =V I.=0.7mA 45| 55 | 65
V eryces Ve =0V 1. =10 mA; Ty, = -40°C 600
et Ve =15V; 1. =30 AT, = 25°C 21 | 25 V
Ty, = 125°C 2.4 28 V
t, 30 ns
t, 35 ns
Inductive load, T, = 125°C
Laom V. =300 V;I =30 A >0 o
td(off) RG =33Q: VGE =+15V 190 ns
of 0.8 mJ
E,. 1.15 mJ
Ci V=0V 1600 pF
Coss VCE =25V 170 pF
C. f=1MHz 100 pF
J V=20V;I.=30A 8 S
Q, V.. =300 V; I =30Apulse; V=15V 92 nC
vV, .=30A;V,=0V; T,= 25°C 2 \Y
Ty; = 125°C 1.8 \Y
t, I.=30A;V, =0V, T, =125°C 0.3 Hs
V., =-300 V; di/dt = -800 A/us
Q, I.=30A;V,=-300V,; Ty, = 25°C 1.8 puc
di_/dt = -800 Alus; V. =0V, T, = 125°C 3.8 puc
| 250 pA
Riuc IGBT (per die) 1.0 °C/W
Diode (per die) 1.3 °C/IW

© 2000 IXYS All rights reserved

B4 - 45



DIXYS

MUBW 35-06 A6

Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 600 \Y
Veer Ty, = 25°C; Rge = 20kQ 600 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 23 A
T.= 90°C 13 A
lem t,=1 ms = 1% duty cycle; T.=25°C 46 A
T, =90°C 26 A
te. IGBT V=600 V; T,, = 125°C
non-repetitive 10 ps
Pt T.=25°C 68 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Vg =0V; V. =600V 1 mA
logs Ve =0V;V, =25V 100 nA
Veew Vg =V I =04 mA 45| 55 | 65
(BRICES Ve =0V 1. =10 mA; Ty, = -40°C 600
e Ve =15V; 1. =15A; T, = 25°C 21 | 25V
Ty =125°C 2.4 28 V
t, 25 ns
t 25 ns
Inductive load, T, = 125°C
don) V. =300V;l.=15A 288 o
d(off) R,=68Q;V, =%15V
Eq 0.5 mJ
E,, 0.7 mJ
C V=0V 800 pF
Coe V=25V 85 pF
C.. f=1MHz 52 pF
O V=20Vl =15A 45 S
Q, V. =300V;I.=15Apulse; V=15V 59 nC
V. lL=15A; V=0V, T,= 25°C 2 \Y
Ty; = 125°C 1.8 \Y,
. l.=15A; V, =-300V; T,, = 125°C 0.25 Hs
di_/dt = -500 A/us; V=0V
Q, Il.=15A;V,=-300V; Ty, = 25°C 0.4 puc
di/dt = -500 Alus; V. =0V; T, =125°C 1.3 uc
I 250 pA
Riuc IGBT (per die) 15 °C/W
Diode (per die) 2.0 °C/IW
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MUBW 35-06 A6

Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
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MUBW 35-06 A6

Input Rectifier Bridge D8 - D13

60 300 1000
50 Hz
e A / e A 0.8 X Veew A
50 250 2t
T Ty =25°C < T =%
T,, = 130°C T,, =45°C T T,, =45°C %
40 200 /
/% max. N //
30 | 150 ( 100
/]’\ vp. \\ Ty, = 130°C
20 100 \\
‘V N T, = 130°C
N
)/
10 // 50 0 -
0 0 10
00 05 10 15 20V 25 10° 102 100 s 100 1 ms 10
=V —_— =t —_— =t
Forward characteristics Surge overload current 12t versus time (1-10 ms)
lg, Crest value, t: duration
10 . .
(Z,,,, is measured using 50 pm
thermal grease)
1
o~ 0.1
—D=0 Zip g [KIW]
-, —_ H
o —D =0.005 i
7 D=0.01 @ 0.01
& D=0.02 |
r g D=0.05
—D=0.1 I 0.001
D=0.2 [
—D=05
T T SR 0.0001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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MUBW 35-06 A6

Output Inverter T1 - T6

Typ. output characteristics

Io=f(Vee)
parameter: {, = 250 us; T;=25 °C
60 :
17v\/
k55 18 V—I/]
[Al 59 13v=Jl} =

~N

N I
% 1/
/

30
2 /

20 oV |
15
10

5 7V
0

0 1 2 3 4 5

Typ. gate charge
Vae = (Qy)
parameter: Ig ps = 30 A

20

Vee 18
M Y4

100

12 /

A
\\\\ <

0 20 40 60 80 100 130
— = Q,nC]

Reverse biased safe operating area
’Cpuls =f (Vee)s 7] =150 °C
parameter: Vge =15V

25
2.0
ICpuIs/ IC
1.0
0.5
T,y= 150°C
Vee =15V
0.0 . .
0 200 400 600 VvV

—_—
VCE

Typ. output characteristics
Ic=f (Ver)
parameter: t, = 250 us; Tj= 125 °C

60 .
L 55 17V\\//
1/

45 /7 Pl
ZE I/

4
0 )/

25 gV

5 7V

———> VcE [V]

Typ. capacitances
C=f(Vee)
parameter: Vge =0V ; f=1MHz

10'
c
(nF]
Ce
10°
I\
\
AN
N
S
\\\\
—
o \\ — C-W5
0 c..3
10°

0 5 10 15 20 25 30 35 40
—_— V. [V]

Short circuit safe operating area
lese = f (Vee), Tj=150°C
parameter: Vge =+ 15V ; t,, <10 us; L <50 nH

10
Lo/l
didt=" 200 Alus —.|_|
6 800 Alus —_| [T
1400 Alus ]
4
2
— allowed number of
short circuits: < 1000
- time between
short circuits: > 1's
Il 1

0 L
0 100 200 300 400 500 600 700 800
— V. [V]
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-I IXYS MUBW 35-06 A6

Output Inverter T1 - T6

Typ. switching time Typ. switching time
t=f (/), inductive load, T,=125°C t= f (Rg), inductive load, T;=125°C
parameter: Vce =300V; Vge=+15V; Rg=33Q parameter: Vog =300V; Vge=+15V; Ic=30A
10° 10° :
t t I
[ns] [ns] fyom
/
I
= Loty | ///
‘d(off) /
/ td(an
10 10° i
£
t Z=" }
— :,d(om_ Jrd L i
2 s ——
4
10’ 10'
0 10 20 30 40 50 60 70 80 0 20 40 60 80 100120140160 180200
— [ [A] ——— >  R;[Q]
Typ. switching losses Typ. switching losses
E = f (Ig), inductive load, T;= 125 °C E = f (Rg), inductive load, Tj= 125 °C
parameter: Voe =300 V; Vge=+15V; Rg=33Q parameter: Voe =300 V; Vge =+ 15V, [c=30 A
3.5 35
E £ E
[mWSs] 3.0 o [mWSs] 3.0
25 25 % A Ex
/|
2.0 2.0
//
1.5 Ed— 15
/
// // a | | &
1.0 & v 1.0 —
0.5 A 05 /
P
00 10 20 30 40 50 60 70 80 0O 20 40 60 80 100120140160 180200
—  L[A] — R[]
Transient thermal resistance junction to heatsink
10 (Z, ., is measured using 50 pm
thJH g IJ
thermal grease)
SN (6 | N I N N I O S| l
IGBT
=]
= Zuow [KIW]
T D=0 w- 0.1
1= ——D =0.005 [
Wit D=0.01 :
o —D =10.02
'l o =
- D=0.05 &+ 0.01
v D=01
4 D=0.2 [
v —D=05
T T T 0001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)
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MUBW 35-06 A6

Output Inverter D1 - D6

70
A

TGO

l. 50
40
30
20
10

0

T,,=150°C+

—
T,,=100°C~

/

/|

0.0 0.5 1.0

1.0

0.5

0.0

Forward current I_versus V.

versus -di_/dt

Reverse recovery charge Q,

3000 . 50 :
T,=100°C T,,= 100°C
T nC v, =300v T A tv, =300V A
2500 /
i 0 /
X RM .= 60A —| / .y
2000 1= 30A
= 60A<l_| |/] |/ 30 1= 15A / /
.= 30A~l_T/] 7>/
4500 .= 15A ><'\ P4 Y, /,
an 20
1000 /é ,//> /44
Pz /)
/T\/JZZSOC 500 // 10 /////
= 7
0 0
15 V20 100 Alys 1000 0O 200 400 600 A/us 1000
V, —— -di /dt —=— -di /dt —=—

Peak reverse current |,
versus -di_/dt

130 : 20 12
\ T,,= 100°C T \ T
ns J
T \ V. = 300V v L us
120 , t \ y t,
\\ FR fr T
t \ 15 < 0.9
.= 60A
110 F \ /
P g W 1=30A V4
I\ C 1= 15A /
100 o 10 06
o |~
L~ N
1/ 90 ——
/ 5 > 03
. . 7 :
E—
/1Q 80 T = 100°C —
I =30A
| 23-06A)
70 0 0
40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 A/us 1000
Ty, — -di/dt —=— diJdt —=—

Dynamic parameters Q, I,

Recovery time t_versus -di_/dt

Peak forward voltage V__ and t,

versus T, versus di /dt
10 (Z,,,, is measured using 50 pm
thermal grease)
e l
FRED
DT g
v —D=0 | Zinan [KIW]
D=0.0057 0.1
e D=0.01 |
= ——D=0.02 ||
] ——D=0.05 ||
D=0.1 0.01
Y, - .
yd —D=0.2 |
/S —D=05
; ; ; ; [T I H‘ [T 0001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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MUBW 4-12 A6

Converter - Brake - Inverter Module

o4 5e o
T T3
D|13 D|10 D|1 D|7 L}km T2 L}kna
i N N N 21 :J_; 19.J n2 17.J b
2|23 |au 25—t 2 18 16
—o oo 9o o 13 14 +—-o15
D[12 D[8 D|9 T T4\ TS T6
D5 D6
X X & 1.JI: ol 3F0¢ ] |
70— Iy —
*3
2 o—o 6 e
12
ag [
R
1
Rectifier Brake Inverter
View = 1600V | Vo = 1200V | V. = 1200V
Loy = 11A l,s = 3.6A l,s = 3.6A
IFSM = 250 A CE(sat) =28V CE(sat) =28V
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
Vrrm 1600 V
le Ty, = 25°C 36 A
[ Ty, = 150°C; T, = 70°C 11 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 250 A
i2t T,, = 125°C 310 A?s
Ty, +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
I Voo = 1200 V; T, = 25°C 10 pA
Ty; = 125°C 3 mA
. l.=36A 115 | 1.4V
hac per die 1.4 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology

Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast

and soft recovery behaviour

+ Isolation voltage 2500 V~
+ Built in temperature sense
+ High level of integration:

one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic

base plate

Applications

- AC motor control
« AC servo and robot drives

Advantages

- No need of external isolation
- Easy to mount with two screws
- Package designed for wave

soldering

- High temperature and power cycling

capability

T
[s2]
o
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I MUBW 4-12 A6
|
Output Inverter T1 - T6, D1 - D6
Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veer Ty, = 25°C; Rge = 20kQ 1200 \%
Ve Ty; = 25°C *20 \Y
le Tc= 25°C 3.6 A
Te= 90°C 2.4 A
lem t,=1 ms = 1% duty cycle; T.=25°C 7.2 A
T.=110°C 4.8 A
tec V=600V, T, =125°C
non-repetitive 10 ps
Pt Tc.=25°C 45 W
Tyvs Free-Wheeling Diode +150 °C
Tw IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Vg =0V; V. =1000V 1| 25 pA
loes Ve =0V;V, =25V 0.1 | 100 nA
Veem Vg =V lc=0.1mA 45| 55 | 65
V eryces Ve =0V 1. =10 mA; Ty, = -40°C 1200
. Vee=15V; 1, =15A; T, = 25°C 28 | 33 V
Ty, = 150°C 4| 45 Vv
t, 100 ns
t, 58 ns
Inductive load, T, = 125°C
d(on) V. =600V;|I.=15A 80 ns
ce ¢ 290 ns
d(off) R,=100Q;V_=%*15V
Eq 0.12 mJ
E,. 0.34 mJ
Ciss VGE =0V 225 pF
Coss VCE =25V 25 pF
C.. f=1MHz 13 pF
J V=20V, I.=15A 0.6 S
Qg V., =800V;Il.=1Apulse;V =15V 24.1 nC
vV, L=4A; V=0V, T,= 25°C 2.3 3 Vv
Ty; = 100°C 2 \Y
. l.=4A; V=0V, T,=100C 55 ns
V., =-300 V; di/dt = -800 A/us
Q, .=4A;V,=0V,;T,=100°C 0.8 puc
V, =-300 V; di/dt = -800 A/us
| 250 pA
Riuc IGBT (per die) 2.3 °C/W
Diode (per die) 2.25 °C/W
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MUBW 4-12 A6

Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veer Ty, = 25°C; Rge = 20kQ 1200 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 3.6 A
T.= 90°C 2.4 A
lem t,=1 ms = 1% duty cycle; T.=25°C 7.2 A
T, =110°C 4.8 A
te. V=600V, Ty, =125°C
non-repetitive 10 ps
Pt T.=25°C 45 W
Tys Free-Wheeling Diode +150 °C
Ty, IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. max.
lees Vg =0V; VvV =1000V 1 25 pA
logs Ve =0V;V, =25V 0.1 100 nA
Veew Vg =V lc=0.1mA 45| 55 65
(BRICES Ve =0V 1. =10 mA; Ty, = -40°C 1200
et Vee=15V; 1, =15A; T, = 25°C 28 33 V
Ty, = 150°C 4 45 V
t, 100 ns
t, 58 ns
Inductive load, T, = 125°C
don) V=600Vl .=15A 238 o
d(off) R,=100Q;V_=#15V
Eq 0.12 mJ
E,, 0.34 mJ
Ciss VGE =0V 225 pF
Coss VCE =25V 25 pF
C f=1MHz 13 pF
O V=20V 1. =15A 0.6 S
Q, V. =800V;Il.=1Apulse;V =15V 24.1 nC
V. L=4AV, =0V, T,= 25°C 2.3 3 Vv
Ty; = 100°C 2 \Y
; l.=4A; V=0V, T,=100°C 55 ns
V., =-300 V; di/dt = -800 A/us
Q, l.=4AV,=0V,;T,=100°C 0.8 puc
V, =-300 V; di/dt = -800 A/us
I 250 pA
Riuc IGBT (per die) 2.3 °C/W
Diode (per die) 2.25 °C/W
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|
Module
Symbol Conditions Maximum Ratings
Teo -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18 - 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g
Temperature Sensor R
Symbol Conditions Maximum Ratings
R T, = 20°C 47 kQ
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
EE tHHHH Hi [T1
I | ]
]| 2 |
11 : 11
|
82:0.5
71:0.2
57.3-0.3
53
385
355
295
26.5
205
175
I | 21 22
15 16.17.18: 19. 20027
m— | Wos | o2
m | 23 ‘7 | 08
def® | =P = Q- — — gt
mAl R 3 ! ~
s — J | ,_,-T“—ZS" m—
FJ“ 10987 6! 5] bin321
e l 7 @
> l
55 3
115
L5
175
205
245
315
365
435
465
495
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HIXYS MUBW 4-12 AG

Input Rectifier Bridge D8 - D13

50 300 1000
V,=0V
A A A’s
typ.  lim. T 250
T 40 50Hz, 80%V,,, T 600
l lesm
le N Ty, = 45°C 1%t
/I / 200 Il 7. = 180°C
30 400
T,,= 180°C /
o 150 L
T~ 25°CiHY N |
20 T
r =45°
100 \ T,,=45°C 1
200 — A
T,,=180°C —
’ ” /VJ//
0 ’/ 0 100
0.0 0.2 04 06 08 1.0 1.2 V 16 103 102 10 10°s 10t 1 2 3 4 56 7msl0
VF% t —=— t —=—
Forward characteristics Surge overload current 12t versus time (1-10 ms)
I, Crest value, t: duration
10 7 d usi 0
(2., is measured using 50 pm
thermal grease)
= 1
D=0 H
D =0.005
p=oo1 § 01 70 K]
D =002 thaH [K/W]
D =0.05
D=0.1 = 0.01
4 D=02 H
/7 D=05
red
‘ ‘ N — 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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_-I IXYS MUBW 4-12 A6

Output Inverter T1 - T6

Typ. output characteristics

Typ. output characteristics 25°C Io=f (Vo)
parameter: f, = 80 ps; Tj=125 °C
8 10
T 1 1 1
! Vee=20V // 18V
7 c 9 4
/ 3 Ugs(V) Al / /
i a 5V 8
6 V/ i b 6V ) // 1er
c 7V d [
5 L d 8v 6 // 15y

Ie(V) 4 ///,‘//’_'_ " C 5 /48 14V _|
3 y /8 .o L o]
/ . i 13V 3 r 12y

2 j 14V T T
— k 15V 21— 1V
1 € - 10V
g ! sy SV
0 ‘ a,b,c 0 —
0 2 4 6 8 10 0246810121416:/8[2\;)]
_
Uce(V) *
Typ. gate charge Typ. capacitances
Vae = f (Qy) C=f(Ver)
parameter: lg pys=1A parameter: Vge =0V ; f=1MHz
20 / 10°
Vee 18 VA c
\
M / PR K
~ c
14 400V 1/ 1A800 V
/ 10 \
12
/ S
10 1 \\\
/ e c
8
1 \\
6 —f 10 -
4
2y
% 4 8 12 16 20 24 28 3 10°
0 5 10 15 20 25 30 35
- anra . VY]
Reverse biased safe operating area Short circuit safe operating area
2.5 10
T 2.0 T 8
T di/dt =
lepus! Ic Csc’ 'C 200 A/us ~_
15 6 600 A/us ~4 L]
1000A/ps ~ |
1.0 4
Tyy=150°C
05—t — 2 Vg =#15V
$VJ - 11550\/0 T, <10ps
GE ™ L < H
00 1 1 0 1 50 r)
0 400 800 1200V 0 400 800 1200V
Vo, —= Vo — =

CE CE
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HIXYS MUBW 4-12 AG

Output Inverter T1 - T6

Typ. switching times Typ. switching times
1000 1000
/
100 100
n m e
£ £
10 td(off) 10 1 td(off)] |
Hl - 15A tf(off) IR, =250 Q tf(off) [
LV =600V td(on) V=600V td(on)
T, = 125°C tr(on) Ty, =125°C reon
1 ; ; | | 1 ‘ ‘ ‘ ‘
50 150 250 350 450 0.75 1.25 1.75 2.25 2.75
Rg(Ohm) I(A)
Typ. switching losses Typ. switching losses
0.5 0.9 I I
045 {Il. = 1.5A 08 4 E(off25°C) || R, =250 Q
0.4 |Vee =600V 07 || E(off125°C) || Vee= 600V
0.35 ' E(on25°C)
0.6 | 0
o 031 E(off25°C) E(off125°C) - E(on125°C)
0.5
% 0.25 4 E(on25°C) E(on125°C) %
w 02 w L
0.15 03 —
0.1 0.2 —
/ /
0.05 0.1 ———
0 . . . 04 :
50 150 250 350 450 0.75 1.25 1.75 225 2.75
Rg(Ohm) I(A)
Transient thermal resistance junction to heatsink
10 (Z,,,, is measured using 50 pm
thermal grease)
i
1
-
""?ﬁ/ ——D=0 L o1 IGBT
L1l ——p=0005 | [V
—— p=001 ||  ZnH [K/w]
/// ——D=0.02
—D=0.05
- ——D=01 f 0.01
—D=0.2
—D=05
: : : : [ L { 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100
t(s)
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=S1XYS MUBW 4-12 A6
-I
Output Inverter D1 - D6
30 2000 y 40 T
T,,= 100°C T,,= 100°C
A V,, = 600V |V, = 600V /
nC| * AR
T 25 T T /
| 1500 | 30 A
F 20 Q, I.=20A \\\ / / RM / /
.= 10A ] 7/ / v
T,,=150°C | = 5A .= 20A—]
8 F \?\5/ - /
15 ——f—+ 1000 / pe 20 |- 1= 108~
P, ~ I.= 5A
T,,=100 C\@ / \>/ F 7% /
10 / % pe // >
/ T, = 25°C 500 — ] 10 7
/ / T 7
0 0 0
0 1 2 3 4V 100 Alus 1000 0 200 400 600 A/us 1000
Ve —=— -di/dt —=— -di/dt —=
Forward current I_ versus V, Reverse recovery charge Q Peak reverse current |,
versus -di /dt versus -di /dt
2.0 150 S 120 T 12
T,,= 100°C | T,,= 100°C
ns | V, = 600V T I = 1OA/
T 140 I Vi Hs T
15 / e \ Ve tff\ Ver / b
K, / 130 80 / 0.8
A 1\ /
\\\ | 1,=20A )
10 i 120 NP 10a
_ /7 ~= S5A /
- 110 40 g 0.4
\
05 / \\
1< 100 \
\\ — / |
I — _ —
0.0 9 — o L2 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 A/us 1000
Ty, —— -di/dt —= di/dt —=
Dynamic parameters Q, I, Recovery time t _versus -di /dt Peak forward voltage V_, and t_
versus T, versus di_/dt
(Z,,,, is measured using 50 pm
thermal grease)
T
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Transient thermal resistance junction to heatsink
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MUBW 10-12A6

Converter - Brake - Inverter Module

(CBI1)

o4 5e o
p/13 D[10 D[t D|7 n L}km 12 [ L}koa
X & & 7 YRR | N SR | (|
2|28 |4 25—t 20+ 18 16+
o—o ¢—o o—o +—o 13 14 —eo 15
D[12 D|8 D|9 T T4)) TS 6
D5 D6
X X & 1.JI: ol 3F0¢ ] |
7 °|—/ Iy I_/
*3
2 —e 6 e
12
ag [
R
1
Rectifier Brake Inverter
View = 1600V | Vo = 1200V | V. = 1200V
oy = 11A l,s = 3.6A l,s = 13A
lsy = 250A — 2.8V —— 2.8V
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
Vreu 1600 \%
I Ty; =25°C 36 A
leavm Ty; = 150°C; T = 70°C 11 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 250 A
izt Ty, = 125°C 310 A?zs
Ty; +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
I Voo = 1200 V; Ty, = 25°C 10 pA
Ty; = 125°C 3 mA
. I.=36A 115 | 14 VvV
. per die 1.4 °C/IW

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

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

+ AC motor control
- AC servo and robot drives

Advantages

+ No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

+ High temperature and power cycling
capability

P
™
o
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Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veer Ty, = 25°C; Rge = 20kQ 1200 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 13 A
To= 90°C 8 A
lem t,=1 ms = 1% duty cycle; T.=25°C 26 A
T, =90°C 16 A
tec V=600V, T,= 25°C;T,,=125°C
non-repetitive 10 ps
Pt T.=25°C 67 w
Tyvs Free-Wheeling Diode +150 °C
Ty, IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Vg =0V; V. =1000V 1| 100 pA
loes Ve =0V;V, =25V 0.1 | 100 nA
Veem) Ve =V I =03 mA 4.5 55 6.5
V eryces Ve =0V 1. =10 mA; Ty, = -40°C 1200
et Ve =15V; 1. =5A; T,,= 25°C 28 | 33 V
Ty, = 150°C 4| 45 Vv
t, 200 ns
t, 55 ns
Inductive load, T, = 125°C
don) V, =600V;I =5A 322 o
d(off) R,=100Q;V_=%*15V
Eq 0.4 mJ
E,. 0.8 mJ
Ciss VGE =0V 650 pF
Coss VCE =25V 50 pF
C.. f=1MHz 20 pF
J V=20V, I.=15A 1.7 25 S
Q, V. =800V;I . =6Apulse;V =15V 48 nC
vV, L=4A; V=0V, T,= 25°C 2.3 3 Vv
Ty; = 100°C 2 \Y
. l.=4A; V=0V, T,=100C 55 ns
V., =-300 V; di/dt = -800 A/us
Q, L=4A;V,=-300V;V_ =0V 0.8 puc
di_/dt = -800 A/us
| 250 pA
Riuc IGBT (per die) 1.55 °C/W
Diode (per die) 2.25 °C/W
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Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veer Ty, = 25°C; Rge = 20kQ 1200 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 3.6 A
T.= 90°C 2.4 A
lem t,=1 ms = 1% duty cycle; T.=25°C 7.2 A
T, =110°C 4.8 A
te. V=600V, Ty, =125°C
non-repetitive 10 ps
Pt T, =25°C 45 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Vg =0V; VvV =1000V 1| 25 pA
logs Ve =0V;V, =25V 0.1 | 100 nA
Veew Vg =V lc=0.1mA 45| 55 | 65
(BRICES Ve =0V 1. =10 mA; Ty, = -40°C 1200
. Ve =15V; I, =15A; T,,= 25°C 28 | 33 V
Ty, = 150°C 4| 45 VvV
t, 100 ns
t, 85 ns
Inductive load, T, = 125°C
don) V. =600V;l.=15A 238 o
d(off) R,=100Q;V_=#15V
Eq 0.12 mJ
E,, 0.34 mJ
Ciss VGE =0V 225 pF
Coss VCE =25V 25 pF
C f=1MHz 13 pF
O V=20V 1. =15A 0.6 S
Qg V. =800V;Il.=1Apulse;V =15V 24.1 nC
V. L=4AV, =0V, T,= 25°C 2.3 3 Vv
Ty; = 100°C 2 \Y
. l.=4A;V,=0V;T,=100°C 55 ns
V., =-300 V; di/dt = -800 A/us
Q, lL=4AV,=-300V;V_ =0V 0.8 puc
di_/dt = -800 A/us
I 250 pA
Riuc IGBT (per die) 2.3 °C/W
Diode (per die) 2.25 °C/W
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Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
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Input Rectifier Bridge D8 - D13

50 300 1000
V,=0V
A A A’s
typ.  lim. T 250
T 40 50Hz, 80%V,,, T 600
l lesm
le N Ty, = 45°C 1%t
/I / 200 Il 7. = 180°C
30 400
T,,= 180°C /
o 150 L
T~ 25°CiHY N |
20 T
r =45°
100 \ T,,=45°C 1
200 — A
T,,=180°C —
’ ” /VJ//
0 ’/ 0 100
0.0 0.2 04 06 08 1.0 1.2 V 16 103 102 10 10°s 10t 1 2 3 4 56 7msl0
VF% t —=— t —=—
Forward characteristics Surge overload current 12t versus time (1-10 ms)
I, Crest value, t: duration
10 7 d usi 0
(2., is measured using 50 pm
thermal grease)
= 1
D=0 H
D =0.005
p=oo1 § 01 70 K]
D =002 thaH [K/W]
D =0.05
D=0.1 = 0.01
4 D=02 H
/7 D=05
red
‘ ‘ N — 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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Output Inverter T1 - T6

Typ. output characteristics 25°C

Typ. output characteristics

Ic =f (Vce)
parameter: f, = 80 ps; T;= 125 °C

24

V=20Vl [ /116 v !
I/( i Ic 29 e ; fI/ ,/’ 15V |
12 o Ugs(v) [A] ANV |
20 T
/ h absVv 18 l‘// 14. v
10 " /¥ |
—T9 c7v [ 13V
8 dsv 14 ‘
Ic(A) // cov 12 ) B
122V
6 f10vV 10 P {
| f 911V 1y
. h12v 8 /A i
i13v 6 — 10 V-
e ; f
j14v 41— -
9V
2 K 15V » oV
d ) 7V <—ip
, ;C T —
00 1 ‘2 ; . . . . . S 1: %G 2 4 6 8 10 12 14 16 18 20
— V. V]
Uce(V) =
Typ. gate charge Typ. capacitances
Vee = £ (Qy) C=f(Vee)
parameter: Ic pys =6 A parameter: Vge =0V ; f=1MHz
4
20 Y4 10
o a H
™
16 / P
/
14 400 V y. 800V — 10°
12 // = C.
J
10
v \N
] 10°
6 \ .
\\
N C,
i
2 / ——— C..
0 10’
0 10 20 30 40 50 6065 0 5 10 15 20 25 30 35
— > Q,[nC] — Vi, [V]
Reverse biased safe operating area Short circuit safe operating area
25 10
T 2.0 T 8
L/ di/dt =
ICpuIs/ IC Csc™ ¢ 200 Alus ~
15 6 600 Alus ~ L
1000A/us ~ LT
1.0 4
T,y = 150°C
05 e 2TV =415V
VvJ —_ 1550VC 1. <10ps
GE ™~ <
0.0 — o b 50nH
0 400 800 1200V 0 400 800 1200V
Vg ——= Vee —=
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Output Inverter T1 - T6

Typ.switching times Typ. switching times
1000 1000
/
el
fm—
100 — 100 — —
g g
10 td(off) 0| ——td(off)
T tf(off) ——tf(off)
Hl. =5A tion) R, =250 Q d
V.= 600 V V=600V ——td(om)
7 Ty, =125°C tr(on) T, =125°C tr(on)
1 t t t t 1 T t t t t t t
50 150 250 350 450 25 35 45 55 6.5 75 85 95
Rg(Ohm) 1(A)
Typ. switching losses Typ. switching losses
18 : 35 \ [
161 Eoff25°C) | || =5A E(off25°C) | IR, =250 Q
4 E(off125°C) | | V.= 600 V 3] ——E(0ff125°C) | |V =600V
' E(0n25°C) 25 E(on25°C)
1.2 E(on125°C) E(on125°C)
€ 1 ] — v 2
£ ‘ =
=) E
mm e / ur 15
06
—
__’_// L— 1 /
04 — e
— —
0.5
02
4/
0 ‘ ‘ 0 ‘ ‘ ‘ ‘
50 150 250 350 450 25 35 45 55 65 75 85 95
E(mWs) I(A)
Transient thermal resistance junction to heatsink
10 (2., s measured using 50 pm
thermal grease)
PR 1
e
| —50 o1 IGBT
e ——D=0.005 i Zow [KIW]
—1] / D=0.01 hJH
’
— 7 ——D=0.02
1/ —p0=005 [} 001
—D=0.1 I
/ —D=02
< —D=05 K
; ; LL] LT 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)
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Output Inverter D1 - D6

30 2000 y 40 T
T,,= 100°C T,,= 100°C
A V,, = 600V A |V, = 600V /
nC
= | | /
| 1500 / | 30 A
F | = 20A RM /
20 Qr F \\\ / /
.= 10A ] 7/ / v
T,,=150°C = A A I.= 20A\§/ P
[ W L | = 10A
15 —+—— 1000 / e 20 A
I~ =
T,,=100 c\@ / Y \>/ F 7‘% /
10 / // / >/
/ T, = 25°C 500 — ] 10 7
/ / T 7
0 0 0
0 1 2 3 4V 100 Alus 1000 0 200 400 600 A/us 1000
Ve —=— -di/dt —=— -di/dt —=
Forward current I_ versus V, Reverse recovery charge Q Peak reverse current |,
versus -di /dt versus -di /dt
2.0 150 S 120 T 12
T,,= 100°C | T,,= 100°C
ns ‘ V,, = 600V T . =10A /4
T 140 I Vi Hs T
15 / t \ Ver tfr\ Ve / b
K, / 130 80 / 0.8
- 1\
- 1.= 20A
L~ \ i )
10 i 120 NP 10a
e = 5A
= . \ F
1 U/ 110 40 / 0.4
05 / \ \\
/ Qr \
100 AN
N / ~_
I — _ —
0.0 9 — o L2 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 A/us 1000
Ty, —— -di/dt —= di/dt —=
Dynamic parameters Q, I, Recovery time t _versus -di /dt Peak forward voltage V_, and t_
versus T, versus di_/dt
10 . .
(Z,,, is measured using 50 pm
thermal grease)
|
— 1
P
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= —D=0 =01
= ——D =0.005—H FRED
=7 ——D=001 Zingu [KIW]
/’/r ——D=0.02 7]
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Transient thermal resistance junction to heatsink
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MUBW 15-12 A6

Converter - Brake - Inverter Module

o 4 5 ® °- .
/13 |10 D1t D[7 ™ L}%m T2 T3 L}km
X X =& 7. NPT | S | g | §
2 |28 |24 250—¢ 20 18 16+
—eo oo ¢—o +—o 13 14 +—-e 15
D[12 D|8 D|9 T T4)) 5 6
D5 D6
X X =& 1.J|: 8.J,_}%M 9.J~ 10J~}
7 o/ = —
*3
2 *r—e 6 [
12
el [
R
1
Rectifier Brake Inverter
View = 1600V | Vo = 1200V | V. = 1200V
oy = 25A l,s = 13A l,s = 18A
lsy = 370A Ve = 28V \— 2.8V
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
\V. 1600 \%
I Ty, = 25°C 55 A
[ Ty, = 150°C; T, = 70°C 25 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 370 A
i2t Ty, = 125°C 680 Azs
Ty, +150 °C
Symbol Conditions Characteristic Values

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

s View = 1200 V; Ty = 25°C 20 pA
Ty, = 125°C 2 mA

. l.=55A 1.2 | 146 V
hac per die 1.05 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

- AC motor control
« AC servo and robot drives

Advantages

- No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

- High temperature and power cycling
capability

~
[s2]
o
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MUBW 15-12 A6

Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veer Ty, = 25°C; Rge = 20kQ 1200 \%
Ve Ty; = 25°C *20 \Y
I T.= 25°C 18 A
To= 90°C 11.5 A
lem t,=1 ms = 1% duty cycle; T.=25°C 36 A
T, =90°C 23 A
tec V=600V, T,,=125°C
non-repetitive 10 ps
Pt T.=25°C 70 w
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees V=0V, V_ =1000V 500 pA
loes Ve =0V;V, =25V 100 nA
Veem) Ve = Ve I =0.35 mA 4.5 55 6.5
V eryces Ve =0V 1. =10 mA; Ty, =-40°C 1200
et Ve =15V;1.=10A; Ty, = 25°C 29 V
Ty; = 150°C 34 V
t, 350 ns
t, 40 ns
Inductive load, T, = 125°C
d(on) V_..=600V;I.=8A 80 ns
ce ¢ 420 ns
d(off) R,=100Q;V_=%*15V
Eq 0.9 mJ
E,. 1.3 mJ
Ciss VGE = 0 \ 850 nF
Coee V=25V 98 nF
Cu f=1MHz 60 nF
J V=20V, I.=15A 1.7 S
Q, V., =1000V;I.=8Apulse; V=15V 58 nC
vV, L=4A; V=0V, T,= 25°C 2.3 3 Vv
Ty; = 100°C 2 \Y
. l.=4A; V=0V, T,=100C 55 ns
V., =-300 V; di/dt = -800 A/us
Q, lL=4A;V,=0V;V,=-300V 0.8 puc
di_/dt = -800 A/us
| 250 pA
Riuc IGBT (per die) 15 °C/W
Diode (per die) 2.25 °C/W
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Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veer Ty, = 25°C; Rge = 20kQ 1200 \%
Ve Ty; = 25°C *20 \Y
e T.= 25°C 13 A
T.= 90°C 8 A
lem t,=1 ms = 1% duty cycle; T.=25°C 26 A
T, =90°C 16 A
te. V=600V, Ty, =125°C
non-repetitive 10 ps
Pt T.=25°C 67 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Vg =0V; VvV =1000V 1| 100 pA
logs Ve =0V;V, =25V 0.1 | 100 nA
Veewm Ve =V I =03 mA 4.5 55 6.5
(BRICES Ve =0V 1. =10 mA; Ty, = -40°C 1200
et Ve =15V; 1. =5A; T,,= 25°C 28 | 33 V
Ty, = 150°C 4| 45 Vv
t, 200 ns
t, 55 ns
Inductive load, T, = 125°C
don) V. =600V;I_=5A 328 22
deof) R, =100 Q;V, = %15V
Eq 0.4 mJ
E,, 0.8 mJ
C V=0V 650 pF
Coe V=25V 50 pF
C. f=1MHz 20 pF
O V=20V, I.=15A 1.7 25 S
Qg V. =800V;Il.=6Apulse;V =15V 48 nC
V. L=4AV, =0V, T,= 25°C 2.3 3 Vv
Ty; = 100°C 2 \Y
; l.=4A; V=0V, T,=100°C 55 ns
V., =-300 V; di/dt = -800 A/us
Q, lL=4AV,=-300V;V_ =0V 0.8 puc
di_/dt = -800 A/us
I 250 pA
Riuc IGBT (per die) 1.55 °C/W
Diode (per die) 2.25 °C/W
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Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
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Input Rectifier Bridge D8 - D13

60 300 1000
50 Hz
e A / e A 0.8 X Veew A
50 250 2t
T Ty =25°C < T =%
T,, = 130°C T,, =45°C T T,, =45°C %
40 200 /
/% max. N //
30 | 150 ( 100
/]’\ vp. \\ Ty, = 130°C
20 100 \\
‘V N T, = 130°C
N
)/
10 // 50 0 -
0 0 10
00 05 10 15 20V 25 10° 102 100 s 100 1 ms 10
=V —_— =t —_— =t
Forward characteristics Surge overload current 12t versus time (1-10 ms)
lg, Crest value, t: duration
10 . .
(Z,,,, is measured using 50 pm
thermal grease)
1
o~ 0.1
—D=0 Zip g [KIW]
-, —_ H
o —D =0.005 i
7 D=0.01 @ 0.01
& D=0.02 |
r g D=0.05
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Transient thermal resistance junction to heatsink
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Output Inverter T1 - T6

Typ. output characteristics 25°C

Reverse biased safe operating area

20 25
18 1 R Ugs(V)
16 a5V 2.0
b 6V
14 — ¢ c 7V ICpuIs/ Ic
12 d8v 15
e 9V
Ic(A) 1o f 10V
8 f g1v 1.0
h12v
6 i 13v
. j 14v 05
/ © k15v T,y = 150°C
2 % 4 Ve =15V
0 _ a,b,c 0.0 L L
0 ) 5 3 . 5 o o 10 0 400 800 1200V
Vg ———— =
Uce(V) cE
Typ. output characteristics 125°C Short circuit safe operating area
18 10
16 K ) j Ugs(V)
h
" " v ° di/dt
b 6V [ =
., 9 erv loselle 200 Alpis ~_]
dsv 6 600 A/us ~4 L]
10 e v 1000A/ms ~ >~
IC(A) I f f 10V
8 g1v
h12v 4
6 i 13V
e ey Tyy = 150°C
4 2 [V =215V
) q T, <10ps
S L <50nH
=L  lap o =1
0 ’ 0 400 800 1200V
0 1 2 3 4 5 6 9 10 V
CE
Uce(V)
Typ. gate charge Typ. capacitances
20,00 10,000
18,00
/y (o —— Ciss (nF)
16,00 s (nF) = Coss (nF),
/,ﬁ;’f = Crss (nF)
14,00 7
1,000
12,00 // —
% R P_-mmaa-é-- \
8,00
f / —
6,00 0,100 ~
\
4,00 I/ \\
2,00 I
0,00
0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00 0010
0,00 5,00 10,00 15,00 20,00 25,00 30,00 35,00
Charge (nCb)
Uce (V)
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Output Inverter T1 - T6

Typ. switching time

Typ.switching time

10000 1000
B td(off)
tf(off) —
td(on) \
1000 4 | tr(on) / \
_ // —
» —— m
< £ 100
100 _— —
——— td(off)
— |c =8A I I R, =150 Q tf(off) I
V=600V | V_. =600V
TCE _ 19500 TCE —195°C td(on)
v v tr(on)
10 } } } ; 10 T f f . T
50 150 250 350 450 6 8 10 12 14 16
Rg(Ohm) 1(A)
Typ. switching losses Typ. switching losses
3 35 |
E(off25°C) / E(0ff25°C)
E(off125°C, 3
25+ ° ) E(off125°C)
E(on25°C)
E(on125°C) 25 E(on25°C)
, / Hon125°0) /
+ . =8A = 2] ‘ /
2 V.= 600 V Q R, =150 Q
£ E V.= 600V
u 1.5 w15
//
1 e
1 é/
0.5 =
0.5 T T T T T T 0
50 100 150 200 250 300 350 400 450 500 ‘ ‘ ‘
4 6 8 10 12 14 16
Transient thermal resistance junction to heatsink
10 (z,,, is measured using 50 um
thermal grease)
2 1
e
| ~ D=0 al
——"] D = 0.005 i 0.1 IGBT
— D=001 |1 ZthJH [K/W]
e D=002 [
] D=005 ||| o1
D=01 [
D=02 |7
D=05 [
‘ ‘ ‘ ‘ o 0.001
0.00001 0.0001 0.001 0.01 0.1 1 10 100
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MUBW 15-12 A6

Output Inverter D1 - D6

N 3O Z100°C
A / C \/J:
35 T HC |v_ =600V
T VAV
30 Q
I TVJ=150°C~7/ / 20 /
25 —T,,=100°C ’ .= 30A-]_| /1
T,= 25°CH I= 15A\\47/ /|
1
15 // >< 1
/ 1.0 P
10 / L~
/ 05 -
° / /// —]
0 —= 0.0
0 1 2 3 V 4 100 Alus 1000
V, —=— ~di /dt —=—
Forward current I_ versus V, Reverse recovery charge Q,
versus -di /dt
2. 1
0 80 T,,= 100°C
\ V, = 600V
T ns \
T 15 / 160 —
tl’l‘
L~
- |\
1.0 140 \ I.=15A
I |- I.=7.5A
) oK
/ ~
0.5 7% 120 < e
; \\
0.0 100
0 40 80 120 °C 160 0 200 400 600 A/us 1000
Ty, — -dig/dt —=
Dynamic parameters Q, I, Recovery time t _versus -di /dt
versus T,
10
1
I
L —p=0 H
=D =0.005 |l Fo1
e —p=001 [
T —D=002 [
/| —o=005 ||| .
,/ —D=0.1 e
=—D=0.2 W
=—D=0.5
T H‘ T 0001
0.00001  0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink

>0 T,,=100°C
T AV, =600V
40 A
IRM
e
0= 3OA\\// e
— 1= 15A~< //
RS 7.5A\Z$
///\
10 ’,//
7
7
0

0 200 400 600 A/us 1000
di Jdt —=

Peak reverse current |,
versus -di /dt

120 T 1.2
T,,= 100°C
I_ =15A
T VvV i— i / usT
V,
FR \ VFR / tfr
80 / 0.8
tfr\ /
/ /
40 A 0.4
o L5124 I — 0
0 200 400 600 A/us 1000
dijdt —=—

Peak forward voltage V_, and t_
versus di_/dt

(Z,,, is measured using 50 pm
thermal grease)

FRED
Zipg[K/W]
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Converter - Brake - Inverter Module

o 4 5 ® °- .
/13 |10 D1t D[7 ™ L}%m T2 T3 L}km
X X =& 7. NPT | S | g | §
2 |28 |24 250—¢ 20 18 16+
—eo oo ¢—o +—o 13 14 +—-e 15
D[12 D|8 D|9 T T4)) 5 6
D5 D6
X X =& 1.J|: 8.J,_}%M 9.J~ 10J~}
7 o/ = —
*3
2 *r—e 6 [
12
el [
R
1
Rectifier Brake Inverter
View = 1600V | Vo = 1200V | V. = 1200V
oy = 25A l,s = 18A l,s = 31A
lsy = 370A Ve = 26V (A 2.2V
Input Rectifier Bridge D8 - D13
Symbol Conditions Maximum Ratings
\V. 1600 \%
I Ty, = 25°C 55 A
[ Ty, = 150°C; T, = 70°C 25 A
lesm Ty; =45°C; t =10 ms sine 50 Hz 370 A
i2t Ty, = 125°C 680 Azs
Ty, +150 °C
Symbol Conditions Characteristic Values

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

s View = 1200 V; Ty = 25°C 20 pA
Ty, = 125°C 2 mA

. l.=55A 1.2 | 146 V
hac per die 1.05 °C/IW

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

(CBI1)

Features

+ NPT IGBT technology
Square RBSOA, no latchup

+ Free wheeling diodes with Hiperfast
and soft recovery behaviour

+ Isolation voltage 2500 V~

+ Built in temperature sense

+ High level of integration:
one module for complete drive
system

- Direct Copper Bonded Al,O, ceramic
base plate

Applications

- AC motor control
« AC servo and robot drives

Advantages

- No need of external isolation

- Easy to mount with two screws

- Package designed for wave
soldering

- High temperature and power cycling
capability

~
[s2]
o
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MUBW 30-12 A6

Output Inverter T1 - T6, D1 - D6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veer Ty, = 25°C; Rge = 20kQ 1200 \%
Vae Ty; = 25°C *20 \Y
I T.= 25°C 31 A
To= 90°C 17 A
lem t,= 1 ms = 1% duty cycle; T.=25°C 62 A
T, =90°C 34 A
tec V=600V, T, =125°C
non-repetitive 10 us
Pt T.=25°C 104 w
Tyvs Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees V=0V, V_ =1200V 600 (1000 pA
loes Ve =0V;V, =25V 100 nA
Veem Vg = Voo | = 0.35 mA 45 6.5
V eryces Ve =0V I, =10 mA; T, =-55°C 1200
et Ve =15V;1 =15A; T, = 25°C 22 | 26 V
Ty, = 150°C 25 30 V
t, 150 ns
t, 70 ns
Inductive load, T, = 125°C
don) V. =600V;I_=175A 528 22
d(off) R, =100 Q;V_=%*15V
Eq 12 mJ
E,. 3.0 mJ
C. V=0V 1000 pF
Ce V=25V 200 pF
Cue f=1MHz 80 pF
J V=20V, I.=15A tbd S
Q, V. =800V;I . =6Apulse;V =15V 108 nC
vV, L=12A;V =0V, T,= 25°C 22 | 275 V
Ty; = 100°C 1.8 \Y
. I.=12A;V,=0V; T,=100°C 80 ns
V., =-500 V; di_/dt = -1000 A/us
Q, .=12A;V,=0V;T,=100°C 2.2 puc
V,, =-500 Vdi_/dt = -1000 A/us
| 250 pA
Riuc IGBT (per die) 1.0 °C/W
Diode (per die) 15 °C/IW

© 2000 IXYS All rights reserved
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MUBW 30-12 A6

Brake Chopper T7, D7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C 1200 \Y
Veor Ty, = 25°C; Rge = 20kQ 1200 \%
Ve Ty; = 25°C *20 \Y
e T.= 25°C 18 A
T.= 90°C 11.5 A
lem t,= 1 ms = 1% duty cycle; T.=25°C 36 A
T, =90°C 23 A
te. V=600V, Ty, =125°C
non-repetitive 10 us
Pt T.=25°C 70 W
Tys Free-Wheeling Diode +150 °C
Ty IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
lees Ve =0V, V. =1000V 500 pA
loes Ve =0V;V,=25V 100 nA
Veem) Ve = Ve I = 0.35 mA 4.5 55 6.5
(BRICES Ve =0Vl =10 mA; T, =-40°C 1200
et Ve =15V; 1. =10A; T, = 25°C 29 VvV
Ty, = 150°C 34 V
t, 350 ns
t, 40 ns
Inductive load, T, = 125°C
don) V. =600V;I_=8A 428 2:
deof) R, =100 Q; V, =*15V
Eq 0.9 mJ
E,, 1.3 mJ
Ciss VGE = 0 Vv 850 nF
Coe V=25V 98 nF
Cu f=1MHz 60 nF
O V=20V 1. =15A 17 S
Qg V., =1000V;Il.=8Apulse; V=15V 58 nC
V. lL=4A V=0V, T,= 25°C 2.3 3 Vv
Ty; = 100°C 2 \Y
; l.=4A;V,_=0V;T,=100°C 55 ns
V., =-300 V; di/dt = -800 A/us
Q, l.=4A;V,=0V,;T,=100°C 0.8 puc
V, =-300 V; di_/dt = -800 A/us
I 250 pA
Riuc IGBT (per die) 15 °C/W
Diode (per die) 2.25 °C/W
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Module
Symbol Conditions Maximum Ratings
T, -40...+125 °C
VisoL l o, 1 MA; 50/60 Hz; t = 1 min 2500 V-~
M, Mounting torque (M4) 20-2.2 Nm
18- 20 Ib.in.
dg Creepage distance on surface 12.7 mm
d, Strike distance in air 12.7 mm
Weight typ. 42 g

Temperature Sensor R

Symbol Conditions Maximum Ratings
R T . =20°C 4.7 kQ
amb
For additional data see C620/4.7k 5% S+M NTC thermistor catalog
Dimensions in mm (1 mm = 0.0394")
0
o
_ +l
™~ i
_ © |
wn i
H| o + |
Ay e | I
— - ™
8§ | 1
11 | 11
82:0.5
71:0.2
57.3-0.3
53
385
355
295
265
205
115
o
=
I | 21 22
15 16.17. 18 19. 20 “7050
—\ Z /
% | ?; ‘7 &
S O N o W et
<lo|& } | 24 L =)
~io o ~
mim R 13 !
SE =y I repn
FJ“ 10987 61 5 Ls[321
I l 7 ©
7
Iy l
55 3
115
145
175
205
2L5
315
365
435
465
495
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Input Rectifier Bridge D8 - D13

60 300 1000
50 Hz
e A / e A 0.8 X Veew A
50 250 2t
T Ty =25°C < T =%
T,, = 130°C T,, =45°C T T,, =45°C %
40 200 /
/% max. N //
30 | 150 ( 100
/]’\ vp. \\ Ty, = 130°C
20 100 \\
‘V N T, = 130°C
N
)/
10 // 50 0 -
0 0 10
00 05 10 15 20V 25 10° 102 100 s 100 1 ms 10
=V —_— =t —_— =t
Forward characteristics Surge overload current 12t versus time (1-10 ms)
lg, Crest value, t: duration
10 . .
(Z,,,, is measured using 50 pm
thermal grease)
1
o~ 0.1
—D=0 Zip g [KIW]
-, —_ H
o —D =0.005 i
7 D=0.01 @ 0.01
& D=0.02 |
r g D=0.05
—D=0.1 I 0.001
D=0.2 [
—D=05
T T SR 0.0001
0.00001 0.0001 0.001 0.01 0.1 1 10 100

t(s)

Transient thermal resistance junction to heatsink
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MUBW 30-12 A6

Output Inverter T1 - T6

Ic(A)

Ic(A)

Uge (V)

18,00

16,00

14,00

12,00

10,00

Typ. output characteristics 25°C

Reverse biased safe operating area

" 25
fin
/ f
2.0
ICpuIS/I
15
e
1.0
/ d 0.5
%‘ T,y = 150°C
a.b,c Ve =15V
0 2 4 6 8 10 0.0 . L
Uce(V) 0 400 800 1200V
Vg —=
Typ. output characteristics 125°C Short circuit safe operating area
10
Ugs(V) Kig, N lg
a ov f
b 8V
c 7V T 8 —
d8v leso/ I gggtA_/us
e 9V ~
£ 10V I — Ugs(V) 6 600 A/us ~4 L]
C I~
g1V 1000A/us ~ [>T
i 13v 4
j 14V
K15V d T,y= 150°C
2 [V =215V
// ° b T, <10ps
' L <50nH
0 1 2 3 4 5 6 7 8 9 10 0 * *
Uce(V) 0 400 800 1200V
Vg —=
Typ. gate charge Typ. capacitances
10,00 ‘
=== Ciss (nF)
# == Coss (nF)
/ = Crss (nF)
// 1,00
< _ \
I"‘.‘: h £
o \
, \_
0,10
/ I
0,01
0 20 40 60 80 100 120 0,00 5,00 10,00 15,00 20,00 25,00 30,00 35,00
Qg (nCb) Uce (V)
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Output Inverter T1 - T6

Typ. switching time Typ. switching times
10000 1000
1000 | ___ -
— 100 \\ e
— e — \\
T —— 2 —
£.100 - c —~—
=] = \\\ =1
doff) | S P w0l td(off)
10 4 tf(Off) L Ic =15 A — tf(Off) O RG =150 Q
td(on) v =600V td(on) [| V= 600 V
M ——tr(on) [] Ty, = 125°C - tr(on) || Tw =125°C
A
1 1 1 1 1 1 ‘ : ‘ :
50 150 250 350 450 5 10 15 A 20 25 30
Rg(Ohm) (A)
Typ. swiching losses Typ. switching losses
8 ‘ 12
E(0ff25°C) E(0ff25°C)
71 1l =15A ] | o =
E(off125°C)|| ¢ — 10 E(0ff125°C)| |R, =150 Q
6 Eon2sec) || Vee = 800V Eon25°C) | Vo= 600V /
51| E(on125°C) _ 8 E(on125°C) v
% 4 = g 6 = //
o, / w / -~
L 4 = "
— 0 2 —— ——
T —_— |
0 ‘ ‘ 0
50 150 250 350 450 5 10 15 20 25 30
Rg(Ohm) I(A)

Transient thermal resistance junction to heatsink

10 (., is measured using 50 pm
thermal grease)
1
—
—— i 0 IGBT
Zinn[KIW]
= —D=0 I
[ ——D=0.005
— T p=0.01 | %0
g D=0.02 [[]
/! —D=0.05
D=0.1 = 0.001
D=02 |
D=05 ||
T 0.0001
0.00001  0.0001 0.001 0.01 0.1 1 10 100

t(s)
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MUBW 30-12 A6

Output Inverter D1 - D6

7 ° [T, = 100°C
A / / / T MC | v'= 600V
60
| N e
l. 50 ' /
T,,=150°C +—_ V
40 }T,,=100°C 3 i=e0aA A
T,,= 25°CH j / .= 30A >/ L/
30 / X 1= 15A- >4 1 | /]
A
20 ? /g/
/ 1
10 /
0 = 0
0 1 2 3 V 4 100 A/us 1000
V. —— ~dig/dt —=—
Forward current I_ versus V. Reverse recovery charge Q,
versus -di /dt
20 220 T,,=100°C
T ns \ V, = 600V
200
T 15 / ‘ \\
I(f / "
' 180 \\\‘ [1.= 60A
1.0 \\\/ I = 30A
o |~ AN 1= 15n
= T
0.5 A \ I
~1a 140 ~——
r [
0.0 120
0 40 80 120 °C 160 0 200 400 600 A/us 1000
Ty, — -dig/dt —=
Dynamic parameters Q,, |, Recovery time t_versus -di/dt
versus T,
10
m—rs 1
——--':""-.‘
» — D = O :’ 01
D =0.005]
—B88)
=/ ——D=0.02 ¢
T A D=0.05 || 0.01
—5:91
y.d ——D=05 |
4
: : : m— T 1T 0.001
0.00001 0.0001  0.001 0.01 t(s) 0.1 1 10 100
S

Transient thermal resistance junction to heatsink

60

A VS Goov g
T 50 — /
(. // /
0 | 1= 60A - /’/
= 30A
30 - I = 15A 7&
77
o
0

0 200 400 600 A/us 1000
-dig/dt —=—

Peak reverse current |,
versus -di /dt

120 T 1.2
T,,= 100°C
T I =30A
Vv —4 Us
VFR tf \ / tﬂ
80 0.8
\ il
V
40 / 0.4
23-12 T~
0 0
0 200 400 600 A/us 1000
dig/dt —=—
Peak forward voltage V__ and t,
versus di /dt
(Z,,,, is measured using 50 pm

thermal grease)

FRED
Zn su[KIW]

© 2000 IXYS All rights reserved

B4 - 83



MUBW 10-06 A7

DIXYS

Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 |p13 |D15 2§D7 N T3p4Db3 N D5
X X =& , 16 18] 20
1 2 3 —se 15 5 17 19 4
*—e [ o [ o
D12 |D14 |D16 T T2 _p2 T4, pa T6.l_ D6
[N N N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 600V VcES = 600V
IDAVM = 26A Ic25 = 20A Ic25 = 20A
FSM = 160 A CE(sat) =19V CE(sat) =19V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Virem 1600 v « electric braking operation
leav T = 80°C; sine 180° 19 A
loavm T, = 80°C; rectangular; d = 1/3 18 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 160 A + High level of integration - only one power
_ ~ro semiconductor module required for the
Pt Tc=25°C 85 W whole drive
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness
- Epitaxial free wheeling diodes with
vV I =10A;T,,= 25°C 1.3 1.6 \VJ Hiperfast and soft reverse recovery
F F T..=125°C 1.3 Y, * Industry standard package with insulated
W copper base plate and soldering pins for
le Vo= Ve Tva = 25°C 0.1 mA PCB mounting
Ty, = 125°C 1 mA + Temperature sense included
" V, =100 V;I- =10 A; di/dt = -10 A/us 1 us
Riuc (per diode) 1.47 KIW

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

T
[s2]
o
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MUBW 10-06 A7

Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Ves Continuous +20 \%
Veem Transient + 30 \
leos To= 25°C 20 A
leso T.= 80°C 15 A
RBSOA Vee =15V, R =82 Q; T,; = 125°C lem = 20 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vee= Vg Vee = 315 V; R, =82 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 85 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=10A;V,=15V; T, = 25°C 19 | 23V
Ty, = 125°C 2.1 Y,
Veem) .=04mA;V =V, 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.6 mA
Ty, = 125°C 0.4 mA
loes Ve =20V 200 nA
tion) 35 ns
:r Inductlve load, T, = 125°C zgg 25
e =300V;1. =10 A 20 n:
f =+ =
E, 15 V; R =82Q 04 mJ
Eq 0.3 mJ
Cis Ve =25V, V=0V, f=1MHz 600 pF
Qeon V=300V, V,=15V;I_ =10 A 39 nC
Ric (per IGBT) 1.5 KIW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos To= 25°C 20 A
lego T.= 80°C 15 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, l.=10A;V,=0V;T,= 25°C 21V
Ty, = 125°C 1.3 Y
[y I_=10 A; di_/dt = -400 Alus; T,, = 125°C 11 A
. V,=300V;V,=0V 80 ns
Ric (per diode) 3.2 KW

Equivalent Circuits for Simulation

Conduction

D11 -D16
Rectifier Diode (typ. at T, = 125°C)
V,=1.11V; R, = 19 mQ
T1-T6/D1-D6
IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=0.89 V; R, =122 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.07 V. R, = 23mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=0.89V; R, = 122 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.07 V. R, = 23mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2

D11-D16

Rectifier Diode (typ.)
Cypy = 0.093 J/K; Ry, = 1.212 KIW
Cyp = 0.778 J/K; Ry, = 0.258 KIW

T1-T6/D1-D6

IGBT (typ.)
Cypy = 0.071 J/K; Ry, = 1.211 KIW
Cio = 0.726 J/K; Ry = 0.293 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

T7/D7

IGBT (typ.)
Cpy = 0.071 J/K; Ry, = 1.211 KIW
Cio = 0.726 J/K; Ry, = 0.293 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 \Y,
Vaes Continuous +20 \%
Veem Transient +30 \
leos T.= 25°C 20 A
lcso T.= 80°C 15 A
RBSOA Vee =215V, R, =82 Q; Ty, = 125°C lew= 20 A
Clamped inductive load; L = 100 pH Veek < Vees
te Vee= Vg Vee = 315 V; R, =82 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 85 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve l.=10A;V,=15V; T, = 25°C 19 | 23 V
Ty, = 125°C 2.1 \%
Veew) .=04mA V =V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty; = 125°C 0.3 mA
loes Ve =0V, V=220V 200 nA
toon 40 ns
:, Inductive load, T,; = 125°C Zgg ns
K V., =300V;l.=10A 20 o
f =% . =
E V=215V, R, =82Q 0.4 m
Eq 0.3 mJ
Ces Ve =25V, V=0V f =1MHz 600 pF
Qeon V=300V;V,=15V;I.=10A 39 nC
e 1.5 KIW
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 20 A
Ieso T.= 80°C 15 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=10A;T,; = 25°C 21V
Ty; = 125°C 1.3 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
[y I. =10 A; di/dt = -400 Alus; T, = 125°C 11 A
. V, =300V 80 ns
Riuc 3.2 KIW
B4 - 86 © 2000 IXYS All rights reserved
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
™ 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
bl 3 1
SR INL_ 0
|
baseplate typ. 100 ym convex :
over 75 mm before monting : %
|
821 ‘
757
727
KK
d ;‘7 201918 1‘7 61541312 11\109 @ _ Detail X Detal ¥
T 7 | 8
N |
o 3lole @ )| N e % D+ . (175)
K - 40 ! 7 = 065
FouN ‘ —
¢ 7 2 3 14 5 5 %69 e I
7524 T T 11 |
X
|
SEE EE EE #10.4A8 ‘
18 E i
93
1075
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Input Rectifier Bridge D11 - D16

50 100 —r—rrrrrm—
/ 50HZ, 80% Vg,
A A
\\Twz 45°C
40 80 ‘N
I, T,,= 125°C— \/ legu N | |
T~ 25°c\\/ /
30 60

/
20 / / 40

T,,= 150°C
10 20
v/
0 = 0
00 04 08 12 16V 20 0.001 0.01 01 s 1
Vv, —— t —=—

Fig. 1 Forward current versus voltage
drop per diode

Fig. 2 Surge overload current
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Output Inverter T1 - T6 / D1 - D6
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Fig. 7 Typ. output characteristics
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Fig. 9 Typ. transfer characteristics
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Fig. 11 Typ. turn on gate charge
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Fig. 8 Typ. output characteristics
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‘Output Inverter T1 - T6 / D1 - D6 ‘
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Fig. 13 Typ. turn on energy and switching Fig. 14 Typ. turn off energy and switching
times versus collector current times versus collector current
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Fig. 17 Reverse biased safe operating area Fig. 18 Typ. transient thermal impedance
RBSOA

B4 - 90 © 2000 IXYS All rights reserved



DIXYS

‘Brake Chopper T7 / D7
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Fig. 19 Typ. output characteristics
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DIXYS

Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 |p13 |D15 2§D7 N T3p4Db3 N D5
X X =& , 16 18] 20
1 2 3 —¢ 15 5 17 19 4
*—e [ o [ o
D12 |D14 |D16 T T2 _p2 T4, pa T6.l_ D6
[N N N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 600V VcES = 600V
IDAVM = 26A Ic25 = 20A Ic25 = 25A
FSM = 160 A CE(sat) =19V CE(sat) =19V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Vreu 1600 v « electric braking operation
leav T = 80°C; sine 180° 19 A
loavm T, = 80°C; rectangular; d = 1/3 18 A Features
lesm Ty, = 25°C; t =10 ms; sine 50 Hz 160 A + High level of integration - only one power
o semiconductor module required for the
P Te=25°C 85 w whole drive ‘
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness o _
- Epitaxial free wheeling diodes with
V. l.=15A; Ty, = 25°C 1.4 1.6 \Vi Hiperfast and soft reverse recovery
T, = 125°C 1.4 Y, * Industry standard package W|_th |n§ulated
copper base plate and soldering pins for
e Vo= Vo Tws = 25°C 0.1 mA PCB mounting
Ty, = 125°C 1 mA + Temperature sense included
. V, =100 V;I- =10 A; di/dt = -10 A/us 1 us
Riuc (per diode) 1.47 KIW

IXYS reserves the right to change limits, test conditions and dimensions.
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MUBW 15-06 A7

Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Ves Continuous +20 \%
Veem Transient + 30 \
leos T.= 25°C 25 A
leso T.= 80°C 18 A
RBSOA Vee =%15V, R =68 Q; T,; = 125°C lem = 30 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vo= Vg Vee = $15 V; R, = 68 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 100 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve l.=15A;V,=15V; T, = 25°C 19 | 23V
Ty =125°C 2.2 Vv
Veem) .=04mA;V =V, 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.6 mA
Ty, = 125°C 0.4 mA
loes Ve =20V 200 nA
tion) 30 ns
:r Inductlve load, T, = 125°C 2‘718 25
e =300V;1 =15 A 20 n:
f =+ =
E, 15 V; R =68 Q 07 mJ
Eq 0.5 mJ
Cis Ve =25V, V=0V, f=1MHz 800 pF
Qeon V=300V, V,=15V;I_=15A 57 nC
Ric (per IGBT) 1.3 KIW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos To= 25°C 35 A
lego T.= 80°C 24 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, =15 AV, =0V;T,= 25°C 20 V
Ty, = 125°C 1.3 Y
[y I_=15 A; di_/dt = -400 Alus; T, = 125°C 13 A
. V,=300V;V,=0V 90 ns
Ric (per diode) 2.1 KW

Equivalent Circuits for Simulation

Conduction

D11 -D16

Rectifier Diode (typ. at T, = 125°C)
V,=1.18 V: R, = 15mQ

T1-T6/D1-D6

IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=0.99 V:R,=81 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.09V; R, =12 mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=0.89V; R, = 122 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.07 V. R, = 23mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2

D11-D16

Rectifier Diode (typ.)
Cypy = 0.093 J/K; Ry, = 1.212 KIW
Cyp = 0.778 J/K; Ry, = 0.258 KIW

T1-T6/D1-D6

IGBT (typ.)
Cpy = 0.077 JK; Ryy = 1.111 KIW
Cyp = 0.732 J/K; Ry, = 0.279 KIW

Free Wheeling Diode (typ.)
Cyp; = 0.065 J/K; Ry, = 1.766 KIW
Cpo = 0.636 J/K; Ry, = 0.344 KIW

T7/D7

IGBT (typ.)
Cpy = 0.071 J/K; Ry, = 1.211 KIW
Cio = 0.726 J/K; Ry, = 0.293 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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MUBW 15-06 A7

Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 \Y,
Vaes Continuous +20 \%
Veem Transient +30 \
leos T.= 25°C 20 A
lcso T.= 80°C 15 A
RBSOA Vee =215V, R, =82 Q; Ty, = 125°C lew= 20 A
Clamped inductive load; L = 100 pH Veek < Vees
te Vee= Vg Vee = 315 V; R, =82 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 85 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve l.=10A;V,=15V; T, = 25°C 19 | 23 V
5°C 2.1 \%
Veew) .=04mA V =V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty; = 125°C 0.3 mA
loes V=0V, VvV, =%20 200 nA
Lyion) 40 ns
:, Inductive load, T,; = 125°C Zgg 2:
td<°ff> V,=300V;I.=10A 30 ns
f =% . =
E V=215V, R, =82Q 0.4 m
Eq 0.3 mJ
Ces Ve =25V, V=0V f =1MHz 600 pF
Qeon V=300V;V,=15V;I.=10A 39 nC
1.5 KIW

thJC

Brake Chopper D7

Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 20 A
Ieso T.= 80°C 15 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=10A;T,; = 25°C 21V
Ty; = 125°C 1.3 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
[y I. =10 A; di/dt = -400 Alus; T, = 125°C 11 A
. V, =300V 80 ns
Riuc 3.2 KIW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
™ 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
bl 3 1
SR INL_ 0
|
baseplate typ. 100 ym convex :
over 75 mm before monting : %
|
821 ‘
757
727
KK
d ;‘7 201918 1‘7 61541312 11\109 @ _ Detail X Detal ¥
T 7 | 8
N |
o 3lole @ )| N e % D+ . (175)
K - 40 ! 7 = 065
FouN ‘ —
¢ 7 2 3 14 5 5 %69 e I
7524 T T 11 |
X
|
SEE EE EE #10.4A8 ‘
18 E i
93
1075
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MUBW 15-06 A7

Input Rectifier Bridge D11 - D16
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Fig. 1 Forward current versus voltage
drop per diode

Fig. 2 Surge overload current

500
T4oo 7 N .
Pt /| \\ N Ripal |
— 0.05 KW
300 / \\ — 1| 015KW _|
0.3 KIW
/ \\ N — 0.5 K/W
/ \(‘ 1 K/W
200 » 2 KW —
/ @AY
100 ,/ —~ > \\
v HREEARNN
7 I e S N
o —] \§
0 20 40 60 80 A O 20 40 60 80 100 120 140°C
Id(AV)M Tamb

Fig. 4 Power dissipation versus direct output current and ambient temperature, sin 180°
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Fig. 6 Transient thermal impedance junction to case
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MUBW 15-06 A7

Output Inverter T1 - T6 / D1 - D6
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Fig. 7 Typ. output characteristics
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Fig. 9 Typ. transfer characteristics
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Fig. 11 Typ. turn on gate charge

50
I A
| 40 /
C
V =17V // ]
30 15V
o
11v
20 ‘ =

10

N

— 9V
T,=125°C

0 |
0 1 2 3 4 V5

VCE =
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Fig. 12 Typ. turn off characteristics of
free wheeling diode
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MUBW 15-06 A7

‘Output Inverter T1 - T6 / D1 - D6
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Fig. 13 Typ. turn on energy and switching
times versus collector current
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Fig. 14 Typ. turn off energy and switching
times versus collector current
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Fig. 17 Reverse biased safe operating area Fig. 18 Typ. transient thermal impedance
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‘Brake Chopper T7 / D7
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Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 |p13 |D15 2§D7 N T3p4Db3 N D5
X X =& , 16 18] 20
1 2 3 —se 15 5 17 19 4
*—e [ o [ o
D12 D14 D16 T7 T2 D2 T4 D4 T6 D6
N & N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
2
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 600V VcES = 600V
IDAVM = 36A Ic25 = 25A Ic25 = 35A
FSM = 300 A CE(sat) =19V CE(sat) =19V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Virem 1600 v « electric braking operation
leav T = 80°C; sine 180° 25 A
loavm T, = 80°C; rectangular; d = 1/3 24 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 300 A + High level of integration - only one power
— ~ro semiconductor module required for the
P Tc=25°C 100 w whole drive
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness
- Epitaxial free wheeling diodes with
vV I =20A;T,,= 25°C 1.4 1.6 \Vi Hiperfast and soft reverse recovery
F F T =125°C 13 v Industry standard package with insulated
W copper base plate and soldering pins for
le Vo= Ve Tva = 25°C 0.15 mA PCB mounting
Ty, = 125°C 1.2 mA + Temperature sense included
" V, =100 V;l. =15 A; di/dt = -15 A/us 1 us
Riuc (per diode) 1.3 KIW

IXYS reserves the right to change limits, test conditions and dimensions.
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Ves Continuous +20 \%
Veem Transient + 30 \
leos To= 25°C 35 A
leso T.= 80°C 25 A
RBSOA Vee =15V, R, =47 Q; T,; = 125°C lem = 40 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vee= Vg Ve = #15 V; R, = 47 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 125 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=20A;V,=15V; T, = 25°C 19 | 23V
Ty =125°C 2.2 Vv
Veem) l.=05mA;V =V 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.6 mA
Ty; =125°C 0.4 mA
loes Ve =20V 200 nA
tion) 50 ns
:r Inductlve load, T, = 125°C 3(5)8 25
e =300V;1.=20A 20 n:
f =+ =
E, 15 V; R =47 Q 0.92 mJ
E« 0.68 mJ
Ces Ve =25V, V=0V, f=1MHz 1100 pF
Qeon V=300V, V,=15V;I =20 A 65 nC
Ric (per IGBT) 1 KW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos To= 25°C 35 A
lego T.= 80°C 24 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, l.=20A;V,=0V;T,= 25°C 21V
Ty, = 125°C 1.4 \Y
[y I_=15 A; di_/dt = -400 Alus; T, = 125°C 13 A
. V,=300V;V,=0V 90 ns
Ric (per diode) 2.1 KW

Equivalent Circuits for Simulation

Conduction

D11 -D16
Rectifier Diode (typ. at T, = 125°C)
V,=1.12V; R, = 0.11 mQ
T1-T6/D1-D6
IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=0.9V; R, =65mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.09V; R,=12mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=0.99 V; R, = 81 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.07 V. R, = 23mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2
D11-D16

Rectifier Diode (typ.)
Cyy =0.106 JK; Ry, = 1.06 KIW
Cyr = 0.79 JK; Ry, = 0.239 KIW

T1-T6/D1-D6

IGBT (typ.)
Cypy = 0.108 J/K; Ryp; = 0.79 KIW
Cio = 0.921 J/K; Ry, = 0.209 KIW

Free Wheeling Diode (typ.)
Cyp; = 0.065 J/K; Ry, = 1.766 KIW
Cpo = 0.636 J/K; Ry, = 0.344 KIW

T7/D7

IGBT (typ.)
Cpy = 0.077 J/K; Ryy = 1.111 KIW
Cio = 0.732 JIK; Ry, = 0.279 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved

B4 -101



DIXYS

MUBW 20-06 A7

Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 \Y,
Vaes Continuous +20 \%
Veem Transient +30 \
leos T.= 25°C 25 A
lcso T.= 80°C 18 A
RBSOA Vee =215V, R, =68 Q; Ty, = 125°C lew= 30 A
Clamped inductive load; L = 100 pH Veek < Vees
te. Vo= Voo Vee = 15 V; R, = 68 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 90 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve lc=15A;V,=15V; T, = 25°C 19 | 23 V
Ty, = 125°C 2.1 \%
Veew) .=04mA V =V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty; = 125°C 0.3 mA
loes Ve =0V, V=220V 200 nA
tion) 30 ns
:, Inductive load, T,; = 125°C 2?8 ns
K V., =300V;l.=15A 20 o
f =% . =
E Vg =215V, R, =68 Q 0.7 m
Eq 0.5 mJ
Ces Ve =25V, V=0V f =1MHz 800 pF
Qeon V=300V;V,=15V;I . =15A 57 nC
thiC 1.39 K/W
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 22 A
Ieso T.= 80°C 15 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=15A;T,; = 25°C 22V
Ty; = 125°C 15 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
[y I, =10 A, di/dt = -400 Alus; T, = 125°C 11 A
. V, =300V 80 ns
Riuc 3.2 KIW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
™ 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
bl 3 1
SR INL_ 0
|
baseplate typ. 100 ym convex :
over 75 mm before monting : %
|
821 ‘
757
727
KK
d ;‘7 201918 1‘7 61541312 11\109 @ _ Detail X Detal ¥
T 7 | 8
N |
o 3lole @ )| N e % D+ . (175)
K - 40 ! 7 = 065
FouN ‘ —
¢ 7 2 3 14 5 5 %69 e I
7524 T T 11 |
X
|
SEE EE EE #10.4A8 ‘
18 E i
93
1075
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Input Rectifier Bridge D11 - D16

60 160 T 108
A |BOHZ, 80% Vg, ,
5';\ / 140 T A's
l / T 120 T,,= 45°C ik
I T,= 125°C\+ | Vo~
40 To= 250(;\\1 FSMlOO N | T,,=45°C L
/
30 Il 80 — | T
/ o
60 T = 125°C
20 / T,,= 125°C
/ 40 Sy
10 / 20
0 4 0 102
0.0 0.4 0.8 1.2 16V 20 0.001 0.01 01 s 1 1 2 3 4 56 7msl0
VF — t —= t —=
Fig. 1 Forward current versus voltage Fig. 2 Surge overload current Fig. 3 I?t versus time per diode
drop per diode
600 80
W N A
500 N \
P AN R
tot / \ Rin: T 60
400 0.05 KIW —| I
74 —
/ \(/ | 0.15 K/W Rl
y N |~ 03KMW | \
300 // §< 0.5 K/W - 40
/ L 1 KW
4 2 K/W
’ S i \
i — ><\ N
100 v N
| N\
0 0
0O 20 40 60 80 100 120A O 20 40 60 80 100 120 140°C 0 20 40 60 80 100 120 140°C
Id(AV)M I Toamp — TC I

Fig. 4 Power dissipation versus direct output current and ambient temperature, sin 180° Fig. 5 Max. forward current versus
case temperature

14

KIW
12 /

4
B v
ZthJC /

0.8 /

0.6 v

0.4 /A

0.2 =

=

0.0
0.001 0.01 0.1 1 S 10

Fig. 6 Transient thermal impedance junction to case
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‘Output Inverter T1 - T6 / D1 - D6

60

T VGE: 17\/\/ /
A 15V
Ic 13V
40 ///
30 11V
20
4
10 oV
T,,=25°C
0—= ‘
0 1 2 3 4 5 V 6

VCE -

Fig. 7 Typ. output characteristics

60

L /
30 /
20 /

T,,=125°C 7/// T,,=25°C
10 /
0 _ ch =20V

4 6 8 10 12 14 Vv 16

VGE

Fig. 9 Typ. transfer characteristics

X 7
e A

<

11V
L—
20
10 9V
T,, = 125°Q
O _/ V\J
0 1 2 3 4 5V 6
Vee —=
Fig. 8 Typ. output characteristics
A
30 /
20
T, = 125°C T,y =25°C
10 / /
0 —]
0.0 0.5 1.0 15 20 V 25

Ve ——

Fig. 10 Typ. forward characteristics of
free wheeling diode

20 50 150
v T
T 15 A t ns .
Vae e ' \\
30 90
10
20 60
. / T, = 125°C
V, =300V__|
Ve = 300V 10 L = 30A %0
l. = 50A | pd F
RM MUBW2006A7
0 0 0
0 20 40 60 nC 80 0 200 400 600 A/us 1000
Qe—= -di/dt——=
Fig. 11 Typ. turn on gate charge Fig. 12 Typ. turn off characteristics of
free wheeling diode
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‘Output Inverter T1 - T6 / D1 - D6

4 — 80
V,, = 300V
T mJ 1y = #15v . ns
3 LR = 470 do| 4] 60
Eon T,, =125°C /////
— |t //
2 40
1 / 20
E,, —
0 0
0 10 20 30 40 A

o —=

Fig. 13 Typ. turn on energy and switching
times versus collector current

2.0 400
T mJ ns
\\ td(oﬁ)
15 —— 300
off Ve = 300V T t
V. = #15V
1.0 - Re = 47Q 200
T,, = 125°C Eyy
0.5 e 100
tf
0.0 0
0 10 20 30 40 A
| —_—

C

Fig. 14 Typ. turn off energy and switching
times versus collector current

16 ‘ 80 1.00 ‘ 500
V. = 300V tion Ve = 300V
o Dy AT N ”
Epn 1.2F° ~ 60 075F< ~ .. 375
T, =125°C | _—7] / o T, =125°C | _—1 t
r—] Eoff
0.8 40 0.50 250
E,, Lo
0.4 20 0.25 125
tf
0.0 0 0.00 0
0 20 40 60 80 100 Q 120 0 20 40 60 80 100 Q 120
Ry —= Ry —=
Fig. 15 Typ. turn on energy and switching Fig.16 Typ. turn off energy and switching
times versus gate resistor times versus gate resistor
50 10 SSEE
A T KIW diode
T 40 1 L
o Zyic IGBT,
30 0.1
4
20 0.01 :
single pulse
10 - R,=470Q 0.001
T,, = 125°C » -
0 0.0001
0 100 200 300 400 500 600 700V 0.00001 0.0001 0.001 0.01 0.1 1 s 10
V.. — t —=
CE
Fig. 17 Reverse biased safe operating area Fig. 18 Typ. transient thermal impedance
RBSOA
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‘Brake Chopper T7 / D7

50 / //
b
Ie /
30
T,y =25° ///TVJ=125°C
20 /
10 //
V.. =15V
ol — L
0 1 2 4 5 V 6

VCE

Fig. 19 Typ. output characteristics

15 300
t
T mJ — G PN T
= V. = 300V
10 [ ree=HSY 200
| Ry = 68Q
T,, =125°C
0.5 100
Eoff
tf
0.0 0
0 5 10 15 20 25 30A 35
IC —_—
Fig. 21 Typ. turn off energy and switching
times versus collector current
10
diode
T Kw =T
1 C— IGBT
Zinsc
0.1
0.01 f
0.001
single pulse
]
0.0001 | T

0.00001 0.0001 0.001

0.01

t —_—

0.1 1 s 10

Fig. 23 Typ. transient thermal impedance

T 20 /
L A /

12

T,, = 125°C / / T,y =25°C

8 /

4

0 /

0 1 2 v 3
VF —_—

0.8
Eor 0.6
0.4
0.2

0.0

10000
s
R

1000

100

Fig. 20 Typ. forward characteristics of
free wheeling diode

T 400
V. = 300V
™V, = %15V . ns
_ d(off)
e = 1A 300 ,
T,, = 125°C .
Eoff —
200
100
&
0
0 20 40 60 80 100 Q 120
R.——

G

Fig. 22 Typ. turn off energy and switching
times versus gate resistor

‘Temperature Sensor NTC

MUBW2006A7

0 25 50

75

100

125 °C 150
T —_—

Fig. 24 Typ. thermistorresistance versus
temperature

© 2000 IXYS All rights reserved

B4 - 107



MUBW 30-06 A7

DIXYS

Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 |p13 |D15 2§D7 N T3p4Db3 N D5
X X =& , 16 18] 20
1 2 3 —se 15 5 17 19 4
*—e [ o [ o
D12 D14 D16 T7 T2 D2 T4 D4 T6 D6
N & N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
2
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 600V VcES = 600V
IDAVM = 36A Ic25 = 26A Ic25 = 50A
FSM =300 A CE(sat) =19V CE(sat) =19V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Virem 1600 v « electric braking operation
leav T = 80°C; sine 180° 25 A
loavm T, = 80°C; rectangular; d = 1/3 24 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 300 A + High level of integration - only one power
— ~ro semiconductor module required for the
P Tc=25°C 100 w whole drive
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness
- Epitaxial free wheeling diodes with
vV I =30A;T,,= 25°C 1.5 1.7 \Vi Hiperfast and soft reverse recovery
F F T =125°C 1.4 v Industry standard package with insulated
W copper base plate and soldering pins for
le Vo= Ve Tva = 25°C 0.15 mA PCB mounting
Ty, = 125°C 1.2 mA + Temperature sense included
" V, =100 V;l. =15 A; di/dt = -15 A/us 1 us
Riuc (per diode) 1.3 KIW

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

T
[s2]
o
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Ves Continuous +20 \%
Veem Transient + 30 \
leos To= 25°C 50 A
leso T.= 80°C 35 A
RBSOA Vee =15V, R =33 Q; Ty, = 125°C lem = 60 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vee= Vg Vee = 315 V; R, =33 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 180 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve I.=30A;V,=15V; T, = 25°C 19 | 23V
Ty =125°C 2.2 Vv
Veem) .=0.7mA;V =V 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.6 mA
Ty; =125°C 0.4 mA
loes Ve =20V 200 nA
tion) 50 ns
L Inductlve load, T, = 125°C 2?8 ns
Ed(oﬁ) =300V;1.=30 A P ne
f =+ =
E, 15 V; R =33Q 14 mJ
E« 1.0 mJ
Cis Ve =25V, V=0V, f=1MHz 1600 pF
Qeon V. =300V;V =15V;I. =30 A 94 nC
Ric (per IGBT) 0.7 KIW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos T.= 25°C 72 A
lego T.= 80°C 45 A
Symbol Conditions Characteristic Values
min. | typ. |max.
Vv, I.=30A;V,=0V;T,= 25°C 16 V
Ty, = 125°C 1.2 \Y
[y I_=30 A; di_/dt = -500 Alus; T,; = 125°C 25 A
t V,=300V;V,=0V 90 ns
Ric (per diode) 1.19 K/W

Equivalent Circuits for Simulation

Conduction

D11 -D16

Rectifier Diode (typ. at T, = 125°C)
V,=1.19 V;R,=9mQ

T1-T6/D1-D6

IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=0.95V;R,=42mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=0.89V;R,=8mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=0.99 V; R, = 81 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.07 V. R, = 23mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2
D11-D16

Rectifier Diode (typ.)
Cyy =0.106 JK; Ry, = 1.06 KIW
Cyr = 0.79 JK; Ry, = 0.239 KIW

T1-T6/D1-D6

IGBT (typ.)
Cyp; = 0.156 J/K; Ry, = 0.545 KIW
Cyp = 1.164 J/K; Ry, = 0.155 K/IW

Free Wheeling Diode (typ.)
Cp; = 0.116 J/K; Ry, = 0.973 KIW
Cpo = 0.88J/K; Ry, = 0.217 KIW

T7/D7

IGBT (typ.)
Cpy = 0.077 J/K; Ryy = 1.111 KIW
Cip = 0.732 JIK; Ry, = 0.279 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Vaes Continuous +20 \%
Veem Transient +30 \
leos = 25°C 26 A
lcso = 80°C 19 A
RBSOA Vee =215V, R, =68 Q; Ty, = 125°C lew = 30 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te Vee= Veroi Vee = 315 V; R, = 68 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 95 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve lc=15A;V,=15V; T, = 25°C 19 | 23 V
Ty, = 125°C 2.1 \%
Veew) lc=04mA V=V, 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty; = 125°C 0.3 mA
loes Ve =20V 200 nA
tion) 30 ns
:, Inductlve load, T,; = 125°C 2?8 2:
td<°ff) =300V;I,=15A 40 ns
f =+ -
E 15V;R.=68Q 07 mJ
Eq 0.5 mJ
Ces Ve =25V, V=0V f =1MHz 800 pF
Qeon V —300V V c=15V;I.=15A 57 nC
e 1.3 KIW

Brake Chopper D7

Symbol Conditions Maximum Ratings
Virm Ty, = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 22 A
Ieso T.= 80°C 15 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=15A;T,; = 25°C 22V
Ty; = 125°C 15 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
au I, =10 A; di/dt = -400 Alus; T, = 125°C 11 A
. V, =300V 80 ns
Riuc 3.2 KIW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
™ 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
bl 3 1
SR INL_ 0
|
baseplate typ. 100 ym convex :
over 75 mm before monting : %
|
821 ‘
757
727
KK
d ;‘7 201918 1‘7 61541312 11\109 @ _ Detail X Detal ¥
T 7 | 8
N |
o 3lole @ )| N e % D+ . (175)
K - 40 ! 7 = 065
FouN ‘ —
¢ 7 2 3 14 5 5 %69 e I
7524 T T 11 |
X
|
SEE EE EE #10.4A8 ‘
18 E i
93
1075
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Input Rectifier Bridge D11 - D16

60 160 T 108
A |BOHZ, 80% Vg, ,
5';\ / 140 T A's
l / T 120 T,,= 45°C ik
I T,= 125°C\+ | Vo~
40 To= 250(;\\1 FSMlOO N | T,,=45°C L
/
30 Il 80 — | T
/ o
60 T = 125°C
20 / T,,= 125°C
/ 40 Sy
10 / 20
0 4 0 102
0.0 0.4 0.8 1.2 16V 20 0.001 0.01 01 s 1 1 2 3 4 56 7msl0
VF — t —= t —=
Fig. 1 Forward current versus voltage Fig. 2 Surge overload current Fig. 3 I?t versus time per diode
drop per diode
600 80
W N A
500 N \
P AN R
tot / \ Rin: T 60
400 0.05 KIW —| I
74 —
/ \(/ | 0.15 K/W Rl
y N |~ 03KMW | \
300 // §< 0.5 K/W - 40
/ L 1 KW
4 2 K/W
’ S i \
i — ><\ N
100 v N
| N\
0 0
0O 20 40 60 80 100 120A O 20 40 60 80 100 120 140°C 0 20 40 60 80 100 120 140°C
Id(AV)M I Toamp — TC I

Fig. 4 Power dissipation versus direct output current and ambient temperature, sin 180° Fig. 5 Max. forward current versus
case temperature
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KIW
12 /

4
B v
ZthJC /

0.8 /

0.6 v

0.4 /A
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=

0.0
0.001 0.01 0.1 1 S 10

Fig. 6 Transient thermal impedance junction to case
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‘Output Inverter T1 - T6 / D1 - D6

90 /
b
I Vo= 17V /
GE™ S~
60 15v
13v
45 11V
%0 v/
15 v
T,=25°C
O _J L
0 1 2 3 4 5 V 6
VCE -
Fig. 7 Typ. output characteristics
90
I oA
o 60 /
45 /
30
T,=125°C~_ /,TJ=25°C
15 /
/ Ve = 20V
0 \
4 6 8 10 12 14 V 16

VGE

Fig. 9 Typ. transfer characteristics

¥ //
. p

5
Ve = 300V
l. = 30A
0
0 40 80 120 nC 160
Qg——=

Fig. 11 Typ. turn on gate charge

b 77
IC ! - %%%//// 11V
45

30 // ol

15

9V

T,=125°C
0 / ]

0 1 2 3 4 5V 6

VCE -

Fig. 8 Typ. output characteristics

N /
. /

45
T,=125°C T,=25°C
30 /
15 ///
0 el
0.0 0.5 1.0 15 V 20

Ve —

Fig. 10 Typ. forward characteristics of
free wheeling diode

50 150
T Al \ ns
IRM
30 — 90
20 60
T,=125°C
10 VR =300V _| 30
I = 30A
IRM
O MUBW3006A7 0
0 200 400 600 Alus 1000

-di/dt——=

Fig. 12 Typ. turn off characteristics of
free wheeling diode
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‘Output Inverter T1 - T6 / D1 - D6

8 T 80
Ve = 300V
T mJ rv, =15V i ns
6 [Re = 332 ! 60
E,n T,, =125°C | taon)
E
4 n 140
2 20
//
0 0
0 20 40 60 A

o —=

Fig. 13 Typ. turn on energy and switching
times versus collector current

4 V.. =300V t 80
CE™ d(on)
T mJ [V, = +15V / ns
lc = 30A
Eon 3 T, =125°C = t 60
T
2 7// Eon
| —
/ L—
1
0 20
0 10 20 30 40 50 60 70Q80
Ry —=

Fig. 15 Typ. turn on energy and switching
times versus gate resistor

80

60

CM

40

20

Re= 330
T,, = 125°C

0 100 200 300 400 500 600 700V

—_—
VCE

Fig. 17 Reverse biased safe operating area
RBSOA

2.0 - 400
off
T mJ \\ ns
15 300
of Ve = 300V \N
Ve = 215V t
d(off)
1.0 | Rs = 33Q 200
T,, =125°C
0.5 100
tf
0.0 0
0 20 40 60 A
| —_—

C

Fig. 14 Typ. turn off energy and switching
times versus collector current

20 — 400
V.= 300V o
mJ Vg =15V ns
I = 30A
Bot 1.5 |1 _ 1osec — — 300
\A)
1.0 200
EOff//
05 100
t
0.0 0
0 10 20 30 40 50 60 70Q80
RG

Fig.16 Typ. turn off energy and switching
times versus gate resistor
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Zinic IGBT
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Fig. 18 Typ. transient thermal impedance

B4 -114

© 2000 IXYS All rights reserved




DIXYS

MUBW 30-06 A7

‘Brake Chopper T7 / D7

50

P
30

T,=25°C // T,=125°C
20

\\\\

oL Vg =15V
0 1 2 3 4 5 V 6
V, R —

CE

Fig. 19 Typ. output characteristics

1.2 300
T td(off) I
mJ ns
Eoﬁ
0.8 Ve = 300V 200
Ve = 15V
| R, = 680
T,;, =125°C E .
of
0.4 100
tf
0.0 0
0 5 10 15 20 25 30 A 35
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Fig. 21 Typ. turn off energy and switching
times versus collector current
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diode:
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IERNI
1 IGBT:
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single pulse
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Fig. 23 Typ. transient thermal impedance
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Fig. 20 Typ. forward characteristics of
free wheeling diode
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Fig. 22 Typ. turn off energy and switching
times versus gate resistor

‘Temperature Sensor NTC

MUBW3006A7

125 °C 150

T ——=

Fig. 24 Typ. thermistorresistance versus
temperature

© 2000 IXYS All rights reserved

B4 - 115



MUBW 50-06 A7

DIXYS

Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 |p13 |D15 2§D7 N T35 D3 N D5
X X =& , 16 18] 20
1 2 3 —se 15 5 17 19 4
*—e [ o [ o
D12 |D14 |D16 T T2 _p2 T4, pa T6.l_ D6
N & N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 600V VcES = 600V
IDAVM =44 A Ic25 = 35A Ic25 = 75A
FSM = 400 A CE(sat) =21V CE(sat) =19V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Virem 1600 v « electric braking operation
leav T = 80°C; sine 180° 30 A
loavm T, = 80°C; rectangular; d = 1/3 29 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 400 A + High level of integration - only one power
— ~ro semiconductor module required for the
P Tc=25°C 120 w whole drive
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness
- Epitaxial free wheeling diodes with
vV I =50A;T,,= 25°C 1.5 1.8 \Vi Hiperfast and soft reverse recovery
F F T =125°C 16 v Industry standard package with insulated
W copper base plate and soldering pins for
le Vo= Ve Tva = 25°C 0.2 mA PCB mounting
Ty, = 125°C 2 mA + Temperature sense included
" V, =100 V; I =20 A; di/dt = -20 A/us 1 us
Riuc (per diode) 1.06 K/W

IXYS reserves the right to change limits, test conditions and dimensions.
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MUBW 50-06 A7

Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Ves Continuous +20 \%
Veem Transient + 30 \
leos T.= 25°C 75 A
leso T.= 80°C 50 A
RBSOA Vee =215V, R =22 Q; Ty, = 125°C lew= 100 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vee= Vg Vee = 315 V; R, =22 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 250 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=50A;V,=15V; T, = 25°C 19 | 24V
Ty =125°C 2.2 Vv
Veem) lc=1mA; V. =V, 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.8 mA
Ty, = 125°C 0.7 mA
loes Ve =20V 200 nA
tion) 50 ns
L Inductlve load, T, = 125°C 3(5)8 ns
Ed(oﬁ) =300V;1_=50 A o0 ne
f =+ =
E, 15 V; R =22Q 53 mJ
= 1.7 mJ
Cis Ve =25V, V=0V, f=1MHz 2800 pF
Qeon V. =300V;V =15V;I . =50 A 120 nC
Ric (per IGBT) 0.5 KW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos T.= 25°C 72 A
lego T.= 80°C 45 A
Symbol Conditions Characteristic Values
min. | typ. |max.
Vv, I.=50A;V,=0V;T,= 25°C 18 V
Ty, = 125°C 1.3 Y
[y I_=25 A; di_/dt = -500 Alus; T, = 125°C 25 A
. V,=300V;V,=0V 90 ns
Ric (per diode) 1.19 K/W

Equivalent Circuits for Simulation

Conduction

D11 -D16

Rectifier Diode (typ. at T, = 125°C)
V,=1.0V; R,=12mQ

T1-T6/D1-D6

IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=0.82V:R,=28 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=0.89V;R,=8mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=0.9V; R, = 65mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.07 V. R, = 23mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2
D11-D16

Rectifier Diode (typ.)
Cypy = 0.131 J/K; Ry, = 0.851 K/IW
Cyr = 0.839 J/K; Ry, = 0.209 KIW

T1-T6/D1-D6

IGBT (typ.)
Cip = 0.221 J/K; Ryy = 0.382 KIW
Cyy = 1.377 JK; Ry = 0.119 KIW

Free Wheeling Diode (typ.)
Cp; = 0.116 J/K; Ry, = 0.973 KIW
Cpo = 0.88J/K; Ry, = 0.217 KIW

T7/D7

IGBT (typ.)
Cypy = 0.108 J/K; Ry, = 0.79 KIW
Cyp = 0.921 J/K; Ry, = 0.209 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Vaes Continuous +20 \%
Veem Transient +30 \
leos = 25°C 35 A
lcso = 80°C 25 A
RBSOA Vee =215V, R, =47 Q; Ty, = 125°C lew = 40 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te Ve = Vg Vee = 315 V; R, = 47 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 125 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve lc=25A;V,=15V;T,,= 25°C 21| 26 V
Ty, = 125°C 2.4 \%
Veew) l.=05mA V=V 45 65 V
legs Vo=V Ve =0V; Ty, = 25°C 05 mA
vy = 125°C 0.3 mA
loes Ve =20V 200 nA
tion) 50 ns
:, Inductlve load, T,; = 125°C 388 2:
tcl(off) =300V;I,=25A 30 ns
f =+ -
E 15V; R, =47 Q 115 m
Eq 0.85 mJ
Ces Ve =25V, V=0V f =1MHz 1100 pF
Qeon V —300V V c=15V;I.=25A 65 nC
e 1.0 KIW

Brake Chopper D7

Symbol Conditions Maximum Ratings
Virm Ty, = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 22 A
Ieso T.= 80°C 15 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=25A;T,;= 25°C 25 V
Ty; = 125°C 1.8 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
au I, =10 A; di/dt = -400 Alus; T, = 125°C 11 A
. V, =300V 80 ns
Riuc 3.2 KIW
B4 - 118 © 2000 IXYS All rights reserved
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
™ 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
bl 3 1
SR INL_ 0
|
baseplate typ. 100 ym convex :
over 75 mm before monting : %
|
821 ‘
757
727
KK
d ;‘7 201918 1‘7 61541312 11\109 @ _ Detail X Detal ¥
T 7 | 8
N |
o 3lole @ )| N e % D+ . (175)
K - 40 ! 7 = 065
FouN ‘ —
¢ 7 2 3 14 5 5 %69 e I
7524 T T 11 |
X
|
SEE EE EE #10.4A8 ‘
18 E i
93
1075
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Input Rectifier Bridge D11 - D16

120 200
/ 50HZ, 80% Vg,
A A N
f 100 e N
(o lesm \\TV.]: 45°C
80 = 105° h
I 4 120 ~~
Ty~ 25°07
60
/ 80
40
/ L[ Tw= 125°C
/
20 / 40
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00 05 10 15 20V 25 0.001 0.01 01 s 1
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Fig. 1 Forward current versus voltage
drop per diode

Fig. 2 Surge overload current
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Fig. 4 Power dissipation versus direct output current and ambient temperature, sin 180°
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Fig. 6 Transient thermal impedance junction to case
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Fig. 3 I?t versus time per diode
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Fig. 5 Max. forward current versus
case temperature
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‘Output Inverter T1 - T6 / D1 - D6

T V=17V
A 15v\/
Ic 13V /
90
// 11V
60

V

9V

30 /
% Ty, =25°C
_—

0 1 2 3 4 5 V 6

VCE -

Fig. 7 Typ. output characteristics

/
T,, = 125°C %/TW =25°C
30
/

Ve = 20V

4 6 8 10 12 14 Vv 16

VGE

Fig. 9 Typ. transfer characteristics

20
T \%
15
VGE
10
5
Ve = 300V
l. = 50A
0
0 40 80 120 nC 160
Qg——=

Fig. 11 Typ. turn on gate charge
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A /-
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Vo= 17V
90 15v
13v

11V

60 %/
v
30 S
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Fig. 8 Typ. output characteristics

\ /
) /
. /

=125°C T,, = 25°C
30 /
15 / /]

0 e

0.0 0.5 10 15 VvV 20
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Fig. 10 Typ. forward characteristics of
free wheeling diode
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A trr \ ns trr
30 — 90
20 60
T,, = 125°C
10 VR =300V _| 30
I. = 30A
IRM
0 0
0 200 400 600 Alus 1000
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Fig. 12 Typ. turn off characteristics of
free wheeling diode
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‘Output Inverter T1 - T6 / D1 - D6

10.0 100

d(on)
T mJ ns

75 75
. 7
%/ t,
5.0 —| 50
" /| Vee=300v

Ve =15V |
25 Re =220 _| o5
T,, =125°C
Eon/
0.0 0
0 40 80 A 120

o —=

Fig. 13 Typ. turn on energy and switching
times versus collector current

4 80
T td(on)
mJ ns
E
E, 3 R, 60
Lt
2 40
Ve = 300V
Ve =15V |
1 lc =50A _ | 20
T, =125°C
0 0

0 10 20 30 40 50 Q 60

RGé

Fig. 15 Typ. turn on energy and switching
times versus gate resistor
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60

30

Rg=22Q
T,, = 125°C
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Fig. 17 Reverse biased safe operating area

RBSOA

4 400
T mJ \\ E ns T
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3 \ 300
off t
Lo
2 200
Ve = 300V
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1 R, = 22Q _| 100
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Fig. 14 Typ. turn off energy and switching
times versus collector current
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Eoff Eoff t
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V. =300V
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Fig.16 Typ. turn off energy and switching
times versus gate resistor
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T KW diode
7 1 =
thac IGBT
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Fig. 18 Typ. transient thermal impedance
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DIXYS

‘Brake Chopper T7 / D7 ‘

60 20
boa / s
| / Il 15
¢ 40
Ty,= 250(:/ T, = 125°C T,,=125°C T,,=25°C
30 / 10
20
Vi ;
10 /
Vg = 15V
0 —= ) 0 _/
0 1 2 3 4 5 V 6 0 1 2 v 3
Vg —= Vi —=

Fig. 19 Typ. output characteristics

Fig. 20 Typ. forward characteristics of
free wheeling diode
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T J Y ns T T mJ ns
m
/
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Eoﬁ 15 \ 300 ¢ Efo /
\
Eoff /
0.6 300
1.0 200
_ t
Ve = 300V ] 04 d(off) Vee =300V _| 200
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Eoﬁ T,, =125°C 0.2 T,, = 125°C ] 100
|
!
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Fig. 21 Typ. turn off energy and switching
times versus collector current

G

Fig. 22 Typ. turn off energy and switching
times versus gate resistor
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KIW ~ d‘lt‘)(‘j‘ﬁ ‘Temperature Sensor NTC
: —_—
Zyic 10000
b
y R
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TTTm—
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Fig. 23 Typ. transient thermal impedance

Fig. 24 Typ. thermistorresistance versus
temperature

© 2000 IXYS All rights reserved

B4 - 123



DIXYS

MUBW 10-12 A7

Converter - Brake - Inverter Module  (cBi2)
21 22
D7 T1 D1 T3 p3 T5 D5
zgll 2€13 ZSDIS 7 3 16°J 18oJ 20.J
Lilele =1 "7 6] s
D12 |D14 |D16 T7 T2 D2 T4 D4 T6 D6
N N LN 140J t 110J 12 .J 13.J tj:
23 10
° 24

8
NTC ‘
9

Three Phase Brake Chopper |Three Phase

Rectifier Inverter

Veew = 1600V | V . = 1200V | V. = 1200V

loam = 26A l,s = 20A l,s = 20A

FSM = 160 A VCE(sat) = 23 V CE(sat) = 23 V

Input Rectifier Bridge D11 - D16

Symbol Conditions Maximum Ratings

Virru 1600 \Y

leav T, = 80°C; sine 180° 19 A

loavm T, = 80°C; rectangular; d = 1/3 18 A

lesm Ty; = 25°C; t = 10 ms; sine 50 Hz 160 A

Pt T.=25°C 85 w

Symbol Conditions Characteristic Values

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

V. I.=10A;T,; = 25°C 1.3 16 V
Ty; = 125°C 1.3 \Y

Iy Vo=V Ty = 25°C 0.1 mA
Ty, = 125°C 1 mA

. V, =100 V;I- =10 A; di/dt = -10 A/us 1 us

Riuc (per diode) 1.47 KIW

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

Application: AC motor drives with

* Input from single or three phase grid

» Three phase synchronous or
asynchronous motor

« electric braking operation

Features

High level of integration - only one power
semiconductor module required for the
whole drive

Fast rectifier diodes for enhanced EMC
behaviour

NPT IGBT technology with low
saturation voltage, low switching

losses, high RBSOA and short circuit
ruggedness

Epitaxial free wheeling diodes with
Hiperfast and soft reverse recovery
Industry standard package with insulated
copper base plate and soldering pins for
PCB mounting

Temperature sense included

T
[s2]
o
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 \Y
Ves Continuous +20 \%
Veem Transient + 30 \
leos To= 25°C 20 A
leso T.= 80°C 15 A
RBSOA Vee =15V, R =82 Q; T,; = 125°C lem = 20 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. =720V; Ve =215V, R, =82 Q; T, = 125°C 10 us
(SCSO0A) non repetitive
Pt T.=25°C 105 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=10A;V,=15V; T, = 25°C 23 | 27V
Ty, = 125°C 2.7 \Y,
Veem) .=04mA;V =V, 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.6 mA
Ty =125°C 0.6 mA
loes Ve =20V 200 nA
tion) 50 ns
L Inductlve load, T, = 125°C 238 ns
Ed(oﬁ) =600V;1.=10 A o0 ne
f =+ =
E, 15 V; R =82Q 12 mJ
= 11 mJ
Cis Ve =25V, V=0V, f=1MHz 600 pF
Qeon V. =600V;V =15V;I . =10A 45 nC
Ric (per IGBT) 1.2 KIW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos T.= 25°C 17 A
lego T.= 80°C 11 A
Symbol Conditions Characteristic Values
min. | typ. |max.
Vv, I,=10A;V,=0V;T,= 25°C 29V
Ty, = 125°C 1.9 Y
[y I_=10 A; di_/dt = -400 Alus; T,, = 125°C 13 A
. V,=600V;V =0V 110 ns
Ric (per diode) 3.2 KW

Equivalent Circuits for Simulation

Conduction

D11 -D16

Rectifier Diode (typ. at T, = 125°C)
V,=1.11V; R, =19 mQ

T1-T6/D1-D6

IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=1.32V; R, =131 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.39V:R,=56 mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=1.32V; R, =131 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.39V:R,=56 mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2
D11-D16

Rectifier Diode (typ.)
Cypy = 0.093 J/K; Ry, = 1.212 KIW
Cyp, = 0.778 J/K; Ry, = 0.258K/W

T1-T6/D1-D6

IGBT (typ.)
le =0.09 J/K, le =0.954 K/W
Cmg = 0809J/K, Rthz =0.246 K/W

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

T7/D7

IGBT (typ.)
Cpy = 0.09 J/K; Ry, = 0.954 KIW
Cy, = 0.809 J/K; Ry, = 0.246 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 1200 \Y
Vges Continuous +20 \%
Vaem Transient 30 \%
leos T.= 25°C 20 A
leso T.= 80°C 15 A
RBSOA Vee =15 V; R, =82 Q; T, = 125°C lew= 20 A
Clamped inductive load; L = 100 pH Veek < Vegs
to. Ve=720V; Vge =215V, R =82 Q; T, = 125°C 10 ps
(SCSOA) non-repetitive
Pt T.=25°C 105 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Vceean l.=10A;V =15V, T,;= 25°C 2.3 27 V
Ty; = 125°C 2.7 \Y
Veew l.=04mA; V=V, 45 65 V
lees Ve = Vg Ve =0V, Ty = 25°C 0.5 mA
Ty; = 125°C 0.3 mA
logs Ve =0V;V, =220V 200 nA
toom 50 ns
:f Inductlve load, T, = 125°C 238 2:
td<°ff) =600V;I.=10A 60 ns
f =+ =
E 15V; R =82Q 192 mJ
Eq 11 mJ
C.. Ve =25V;V, =0V;f =1MHz 600 pF
Qcon v —600v v c=15V;I.=10A 45 nC
e 1.2 KIW
Brake Chopper D7
Symbol Conditions Maximum Ratings
Virw Ty; = 25°C to 150°C 1200 \Y
leos = 25°C 17 A
leso = 80°C 11 A
Symbol Conditions Characteristic Values
min. | typ. |[max.
V. I.=10A;T,; = 25°C 29 V
Ty; = 125°C 19 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
[y I. =10 A; di_/dt = -400 Alus; T,; = 125°C 13 A
. V, =600V 110 ns
Ric 3.2 KW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
Tow 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
p25 03
Detail 7
| ez 2
S N t
\
baseplate typ. 100 ym convex l
over 75 mm before monting : %
|
82.1 !
757
1524
) 15} _ Detsil X Detail ¥
< — A 7 | 0 (175)
2 o N W [( @ ~ o -
B - @ G = 0.65
N —1
)] ] |
15.24 |
! ~
| -
@ po.AAB i
\
93
1075
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Input Rectifier Bridge D11 - D16

50 100 —r—rrrrrm—
/ 50HZ, 80% Vg,
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\\Twz 45°C
40 80 ‘N
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/
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Fig. 1 Forward current versus voltage
drop per diode

Fig. 2 Surge overload current
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Fig. 4 Power dissipation versus direct output current and ambient temperature, sin 180°
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Fig. 6 Transient thermal impedance junction to case
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Fig. 3 %t versus time per diode
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Fig. 5 Max. forward current versus
case temperature
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‘Output Inverter T1 - T6 / D1 - D6

» /8

IR oy %
13v7§/

10 / 11v

5 9V
T,y = 25°C

0 1 2 3 4 5 6 V7

Vg —=

Fig. 7 Typ. output characteristics
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B /
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Fig. 9 Typ. transfer characteristics
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Fig. 8 Typ. output characteristics
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Fig. 10 Typ. forward characteristics of
free wheeling diode
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Fig. 11 Typ. turn on gate charge Fig. 12 Typ. turn off characteristics of
free wheeling diode
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‘Output Inverter T1 - T6 / D1 - D6
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‘Brake Chopper T7 / D7
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Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 [p13  |p1s £ N T3p,D3 N D5
X X =& , 16 18] 20
1] 2 3 —t 15 s 17 19 .
*—e [ o [ o
D12 |D14 |D16 T T2 _p2 T4, pa T6.l_ D6
[N N N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 1200V VcES = 1200V
IDAVM = 36A Ic25 = 20A Ic25 = 35A
FSM = 300 A CE(sat) =23V CE(sat) =21V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Vrem 1600 v « electric braking operation
leay T = 80°C; sine 180° 25 A
loavm T, = 80°C; rectangular; d = 1/3 24 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 300 A + High level of integration - only one power
— ~ro semiconductor module required for the
Puo Tc=25°C 100 w whole drive
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness
- Epitaxial free wheeling diodes with
vV I =15A;T,,= 25°C 1.3 1.6 \Vi Hiperfast and soft reverse recovery
F F T =125°C 13 v Industry standard package with insulated
W copper base plate and soldering pins for
le Vo= Ve Tva = 25°C 0.15 mA PCB mounting
Ty, = 125°C 1.2 mA + Temperature sense included
. V, =100 V;l. =15 A; di/dt = -15 A/us 1 us
Riuc (per diode) 1.3 KW

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

T
[s2]
o

B4 -132

© 2000 IXYS All rights reserved



DIXYS

MUBW 15-12 A7

Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Ves Ty, = 25°C to 150°C 1200 \Y
Ves Continuous +20 \%
Veem Transient + 30 \
leos To= 25°C 35 A
leso T.= 80°C 25 A
RBSOA Vee =215V, R, =82 Q; T, =125°C lem = 35 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vee= Vg Vee = 315 V; R, =82 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 180 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve l.=15A;V,=15V; T, = 25°C 21 | 26V
Ty =125°C 2.3 \Y
Veem) .=0.6mMA;V =V 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.9 mA
Ty =125°C 0.9 mA
loes Ve =20V 200 nA
taony 100 ns
L Inductlve load, T, = 125°C 5(7)8 ns
:d(off) =600V;I.=15A 70 2:
f =+ =
E, 15 V; R =82Q 23 mJ
E« 1.8 mJ
Cis Ve =25V, V=0V, f=1MHz 1000 pF
Qeon V,=600V;V =15V;I . =15A 70 nC
Ric (per IGBT) 0.7 KIW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos To= 25°C 28 A
lego T.= 80°C 18 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, =15 AV, =0V;T,= 25°C 27V
Ty, = 125°C 1.8 Y
[y I_=15 A; di_/dt = -400 Alus; T, = 125°C 16 A
t V,=600V;V =0V 130 ns
Ric (per diode) 2.1 KW

Equivalent Circuits for Simulation

Conduction

D11 -D16

Rectifier Diode (typ. at T, = 125°C)
V,=1.08 VR, = 15mQ

T1-T6/D1-D6

IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=1.37V:R,=62mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.32V; R, =30 mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=1.32 V; R, =131 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.39V:R,=56 mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2
D11-D16

Rectifier Diode (typ.)
Cyy =0.106 JK; Ry, = 1.06 KIW
Cyr = 0.79 JK; Ry, = 0.239 KIW

T1-T6/D1-D6

IGBT (typ.)
Cyp; = 0.156 J/K; Ry, = 0.545 KIW
Cyp = 1.162 J/K; Ry, = 0.155 K/IW

Free Wheeling Diode (typ.)
Cyp; = 0.065 J/K; Ry, = 1.758 KIW
Cpo = 0.639 J/K; Ry, = 0.342 KIW

T7/D7

IGBT (typ.)
Cpy = 0.09 J/K; Ry, = 0.954 KIW
Cy, = 0.809 J/K; Ry, = 0.246 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 1200 \Y
Vaes Continuous +20 \%
Veem Transient +30 \
leos = 25°C 20 A
lcso = 80°C 15 A
RBSOA Vee =215V, R, =82 Q; Ty, = 125°C lew= 20 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te. =720V; Ve =215V, R =82 Q; T, = 125°C 10 us
(SCSOA) non repetitive
Pt T.=25°C 105 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve l.=10A;V,=15V; T, = 25°C 23 | 27V
Ty, = 125°C 2.7 \%
Veew) lc=04mA V=V, 45 65 V
legs Vo=V Ve =0V; Ty, = 25°C 05 mA
Ty; = 125°C 0.3 mA
loes Ve =20V 200 nA
tion) 50 ns
:, Inductlve load, T,; = 125°C Zgg 2:
td<°ff> =600V;I_.=10A 60 ns
f =+ -
E 15V;R.=82Q 192 mJ
E,q 11 mJ
Ces Ve =25V, V=0V f =1MHz 600 pF
Qeon V —600V V c=15V;I.=10A 45 nC
e 1.2 KIW
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 1200 \Y
Ieos T.= 25°C 17 A
Ieso T.= 80°C 11 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=10A;T,; = 25°C 29 V
Ty; = 125°C 19 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
M I. =10 A; di/dt = -400 Alus; T, = 125°C 13 A
. V, =600V 110 ns
Riuc 3.2 KIW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
™ 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
bl 3 1
SR INL_ 0
|
baseplate typ. 100 ym convex :
over 75 mm before monting : %
|
821 ‘
757
727
KK
d ;‘7 201918 1‘7 61541312 11\109 @ _ Detail X Detal ¥
T 7 | 8
N |
o 3lole @ )| N e % D+ . (175)
K - 40 ! 7 = 065
FouN ‘ —
¢ 7 2 3 14 5 5 %69 e I
7524 T T 11 |
X
|
SEE EE EE #10.4A8 ‘
18 E i
93
1075
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Input Rectifier Bridge D11 - D16
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Output Inverter T1 - T6 / D1 - D6
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Fig. 7 Typ. output characteristics
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Fig. 9 Typ. transfer characteristics
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Fig. 12 Typ. turn off characteristics of
free wheeling diode
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‘Output Inverter T1 - T6 / D1 - D6
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times versus collector current
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times versus collector current

3 150 2.0 800
/ Eon Eoi |
T 3 T mJ ns
m ns t
E,, L taton Eor 1.5 %0 1 600 )
2 o 100
t
| v/eorov 10 / 400
cE™ V. = 600V
1 — Vee =18V | V2E=115V ]
I = 15A Il = 15A
= 1080 0.5 c 200
T,, =125°C T,, = 125°C
tI‘
0 0 0.0 0
0 20 40 60 80 100 120Q140 0 20 40 60 80 100 120Q140
Ry —= Ry —=
Fig. 15 Typ. turn on energy and switching Fig.16 Typ. turn off energy and switching
times versus gate resistor times versus gate resistor
40 10 S St
diode
T A T o F il
1
oy 0 Zinsc IGBT
0.1 4l
20
0.01
10 single pulse
R,=82Q 0.001
T,, = 125°C
0 0.0001 —
0 200 400 600 800 1000 1200 1400V 0.00001 0.0001 0.001 0.01 0.1 1 s 10
V.. — t —=
CE
Fig. 17 Reverse biased safe operating area Fig. 18 Typ. transient thermal impedance
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‘Brake Chopper T7 / D7
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Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 [p13  |p1s £ N T3p,D3 N D5
X X =& , 16 18] 20
1] 2 3 —t 15 s 17 19 .
*—e [ o [ o
D12 |D14 |D16 T T2 _p2 T4, pa T6.l_ D6
[N N N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 1200V VcES = 1200V
IDAVM = 36A Ic25 = 20A Ic25 = 50A
FSM = 300 A CE(sat) =29V CE(sat) =22V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Vrem 1600 v « electric braking operation
leay T = 80°C; sine 180° 25 A
loavm T, = 80°C; rectangular; d = 1/3 24 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 300 A + High level of integration - only one power
— ~ro semiconductor module required for the
Puo Tc=25°C 100 w whole drive
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness
- Epitaxial free wheeling diodes with
vV I =25A;T,,= 25°C 1.4 1.7 \Vi Hiperfast and soft reverse recovery
F F T =125°C 1.4 v Industry standard package with insulated
W copper base plate and soldering pins for
le Vo= Ve Tva = 25°C 0.15 mA PCB mounting
Ty, = 125°C 1.2 mA + Temperature sense included
. V, =100 V;l. =15 A; di/dt = -15 A/us 1 us
Riuc (per diode) 1.3 KW

IXYS reserves the right to change limits, test conditions and dimensions.
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 \Y
Ves Continuous +20 \%
Veem Transient + 30 \
leos To= 25°C 50 A
leso T.= 80°C 35 A
RBSOA Vee =15V, R, =47 Q; T,; = 125°C lem = 50 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vee= Vg Ve = #15 V; R, = 47 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 225 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=25A;V,=15V; T, = 25°C 22 | 27V
Ty, = 125°C 2.5 Y,
Veem) lc=1mA; V. =V, 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 0.9 mA
Ty =125°C 0.9 mA
loes Ve =20V 200 nA
taony 100 ns
L Inductlve load, T, = 125°C 5(7)8 ns
Ed(oﬁ) =600 V; 1 =25A o ne
f =+ =
E, 15 V; R =47 Q o8 mJ
Eq 3.8 mJ
Cis Ve =25V, V=0V, f=1MHz 1650 pF
Qeon V. =600V;V =15V, . =25A 120 nC
Ric (per IGBT) 0.55 K/W
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos To= 25°C 28 A
lego T.= 80°C 18 A
Symbol Conditions Characteristic Values
min. | typ. |max.
Vv, IL=15A;V,=0V;T,= 25°C 31V
Ty, = 125°C 2.1 \Y
[y I_=25 A; di_/dt = -400A/ps; T, = 125°C 16 A
t V,=600V;V =0V 130 ns
Ric (per diode) 2.1 KW

Equivalent Circuits for Simulation

Conduction

D11 -D16

Rectifier Diode (typ. at T, = 125°C)
V,=1.16 V: R, =9 mQ

T1-T6/D1-D6

IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=1.38V;R,=46 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.32V; R, =30 mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=1.32 V; R, =131 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.39V:R,=56 mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2

D11-D16

Rectifier Diode (typ.)
Cyy =0.106 JK; Ry, = 1.06 KIW
Cyr = 0.79 JK; Ry, = 0.239 KIW

T1-T6/D1-D6

IGBT (typ.)
Cy = 0.201 J/K; Ry = 0.419 KIW
Cio = 1.25 JK; Ry = 0.131 KIW

Free Wheeling Diode (typ.)
Cyp; = 0.065 J/K; Ry, = 1.758 KIW
Cpo = 0.639 J/K; Ry, = 0.342 KIW

T7/D7

IGBT (typ.)
Cpy = 0.09 J/K; Ry, = 0.954 KIW
Cy, = 0.809 J/K; Ry, = 0.246 KIW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 1200 \Y
Vaes Continuous +20 \%
Veem Transient +30 \%
leos = 25°C 20 A
lcso = 80°C 15 A
RBSOA Vee =215V, R, =82 Q; Ty, = 125°C lew= 20 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te. =720V; Ve =215V, R =82 Q; T, = 125°C 10 us
(SCSOA) non repetitive
Pt T.=25°C 105 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve lc=15A;V,=15V; T, = 25°C 29 | 33 V
Ty; = 125°C 3.3 \%
Veew) lc=04mA V=V, 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty; = 125°C 0.3 mA
loes Ve =20V 200 nA
tion) 50 ns
:, Inductlve load, T,; = 125°C Zgg 2:
td<°ff) =600V;I.=15A 60 ns
f =+ -
E 15V;R.=82Q 18 mJ
E . 1.6 mJ
Ces Ve =25V, V=0V f =1MHz 600 pF
Qeon V —600V V c=15V;I.=15A 45 nC
e 1.2 KIW
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 1200 \Y
Ieos T.= 25°C 17 A
Ieso T.= 80°C 11 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=15A;T,; = 25°C 32V
Ty; = 125°C 23 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
M I. =10 A; di/dt = -400 Alus; T, = 125°C 13 A
. V, =600V 110 ns
Riuc 3.2 KIW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 50| 525 kQ
B s o 3375 K
Module
Symbol Conditions Maximum Ratings
Ty -40...+150 °C
™ 150 °C
Teg -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 KW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
bl 3 1
SR INL_ 0
|
baseplate typ. 100 ym convex :
over 75 mm before monting : %
|
821 ‘
757
727
KK
d ;‘7 201918 1‘7 61541312 11\109 @ _ Detail X Detal ¥
T 7 | 8
N |
o 3lole @ )| N e % D+ . (175)
K - 40 ! 7 = 065
FouN ‘ —
¢ 7 2 3 14 5 5 %69 e I
7524 T T 11 |
X
|
SEE EE EE #10.4A8 ‘
18 E i
93
1075
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Input Rectifier Bridge D11 - D16

50 100 ——rrrrm— 10°
/ 50Hz, 80% Vg,
A A A%s
N T,,= 45°C T
40 80 NG 2t
le Ty=125°C— \/ lesw T |
T, = 25°C \\I /
30 60
/ T,=45C| | | |1
/ / 102 — —
20 40 T,,= 150°C
T,,= 150°C
10 20
Vi
0 Zald 0 10t
00 04 08 12 16V 20 0.001 0.01 01 s 1 1 2 3 4 56 7msl0
VF — t —= t —=
Fig. 1 Forward current versus voltage Fig. 2 Surge overload current Fig. 3 1%t versus time per diode
drop per diode
500 60
w N\ A
] T
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T4oo 7 \\ | \
Ptot / \\ N\ RthA: _| an)
L 0.05 K/W 40
.
4 SO - \
/ N N 05 KW
N N : 30
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7 S \
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pd S e LA N\ \
. / 1 \\>§ o \
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Id(AV)M I Toamp — TC I

Fig. 4 Power dissipation versus direct output current and ambient temperature, sin 180° Fig. 5 Max. forward current versus

case temperature
16

0.4 /

L

| —T DWFN9-16

0.0
0.001 0.01 0.1 1 S 10
t —=—

Fig. 6 Transient thermal impedance junction to case
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MUBW 25-12 A7

Output Inverter T1 - T6 / D1 - D6

80

l. 60 15vd LS
13v %/
/ 11v
40 / v
20 ov
T,, = 25°C
0 — I

0 1 2 3 4 5 6 V7

VCE =

Fig. 7 Typ. output characteristics

80

60

40 /
20
T,, = 125°C—| /Tw =25°C

Y, Ve = 20V
o 1
4 6 8 10 12 14 V 16
V., —=

GE

Fig. 9 Typ. transfer characteristics
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Ve /
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QGé

Fig. 11 Typ. turn on gate charge
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80 ‘

L —]
. GEE@&\Z///
0 % 11V
y ,

T,,= 125°C
0 |
0 1 2 3 4 5 6 V7

VCE =

20

Fig. 8 Typ. output characteristics
50 / /
A
30

T, =125°C / T, =25°C
20 /
10 /

e

0 1 2 3 \ 4

Vpé

Fig. 10 Typ. forward characteristics of
free wheeling diode

50 200
tff T
N\
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\ t.
\\
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T,, = 125°C
10 Ve =600V 40
yd I = 15A
IRM MUBW2512A7
0 0
0 200 400 600 Alus 1000
-di/dt——=

Fig. 12 Typ. turn off characteristics of
free wheeling diode
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MUBW 25-12 A7

‘Output Inverter T1 - T6 / D1 - D6

on

15 150
Ve = 600V
mJ L Vee = £15V ns
R, = 47Q
10 T,, =125°C —] 100 t
/
td(on)
tr /
5 / 50
Eon
0 0
0 20 40 A 60

o —=

Fig. 13 Typ. turn on energy and switching
times versus collector current

8 T 160
V. = 600V
T mJ [Py = +15v = ns T
6 [lc =254 120
T,, =125°C td(on) t
4 Eon // 80
/ /tr
-
2 40
0 0
0 20 40 60 80 Q 100
Ry —=

CM

60

40

20

Fig. 15 Typ. turn on energy and switching
times versus gate resistor

R, =470
T,,=125°C

0 200 400 600 800 1000 1200 1400V

—_—
VCE

Fig. 17 Reverse biased safe operating area
RBSOA

6 600
T mJ ns T
V. = 600V o
off 4 |- Vg = £15V 400 t
R, = 47Q =
T, =125°C
2 < 200
~ 1 ¢
0 0
0 20 40 A 60

Fig. 14 Typ. turn off energy and switching
times versus collector current

4 800
t
T mJ d(off) ns
Ex 3 - —— 600
off
2 400
V= 600V
Vo =#15V ]
1 e =2 1200
T,, =125°C
——
I e *
0 0
0 20 40 60 80 Q 100

Rs =

Fig.16 Typ. turn off energy and switching
times versus gate resistor
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Fig. 18 Typ. transient thermal impedance
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MUBW 25-12 A7

‘Brake Chopper T7 / D7

30 V4
P / /
c 20 /
T,, = 25°C / T,, = 125°C
15 /

10 /

5 /
/ Vg = 15V

P,

0 1 2 3 4 5 V 6

VCE

Fig. 19 Typ. output characteristics

25 ‘ 500
3 | Vee = 600V s
Moy, =#15v T
Efo 20 RG = 82Q 400
- T, =125°C n
15 —— don 300
1.0 200
Eoﬁ
0.5 100
tf
0.0 0
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Fig. 21 Typ. turn off energy and switching
times versus collector current
10
diode
T K s
1 - SE=IGBT
ZthJC
0.1
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single pulse
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Fig. 23 Typ. transient thermal impedance

T,, = 125°C T,y = 25°C

A
e
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Ve ——

Fig. 20 Typ. forward characteristics of
free wheeling diode
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E |
mJ of — | ns T
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O
0.8 Ve, = 600V 400
Ve = +15V
1. = 15A
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Fig. 22 Typ. turn off energy and switching
times versus gate resistor
‘Temperature Sensor NTC
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o
R
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MUBW2512A7
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Fig. 24 Typ. thermistorresistance versus
temperature
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MUBW 35-12 A7

DIXYS

Converter - Brake - Inverter Module (cBi2)
21 22
T1 D1 T5
D11 |p13 |D15 2§D7 N T3p4Db3 N D5
X X =& , 16 18] 20
1 2 3 —se 15 5 17 19 4
*—e [ o [ o
D12 D14 D16 T7 T2 D2 T4 D4 T6 D6
[N N N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 1200V VcES = 1200V
IDAVM =44 A Ic25 = 35A Ic25 = 50A
FSM = 400 A CE(sat) =23V CE(sat) =26V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Vreu 1600 v « electric braking operation
leav T = 80°C; sine 180° 30 A
loavm T, = 80°C; rectangular; d = 1/3 29 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 400 A + High level of integration - only one power
° semiconductor module required for the
P Te=25°C 120 w whole drive ‘
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness o _
- Epitaxial free wheeling diodes with
V. I.=35A;T,,= 25°C 1.4 1.7 \Vi Hiperfast and soft reverse recovery
T, = 125°C 1.4 Y, * Industry standard package W|_th |n§ulated
copper base plate and soldering pins for
e Vo= Vo Tws = 25°C 0.2 mA PCB mounting
Ty, = 125°C 20 mA + Temperature sense included
. V, =100 V; I =20 A; di/dt = -20 A/us 1 us
Riuc (per diode) 1.06 K/W

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

T
[s2]
o
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MUBW 35-12 A7

Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Ves Ty, = 25°C to 150°C 1200 \Y
Ves Continuous +20 \%
Veem Transient + 30 \
leos To= 25°C 50 A
leso T.= 80°C 35 A
RBSOA Vee =15V, R, =47 Q; T,; = 125°C lem = 50 A
Clamped |nduct|ve load; L =100 pH Veek < Vegs
te. Vee= Vg Ve = #15 V; R, = 47 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 225 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=35A;V,=15V; T, = 25°C 26 | 31V
Ty =125°C 2.9 \Y
Veem) lc=1mA; V. =V, 45 65 V
lees Vee= Vs Ve =0 V; Ty = 25°C 1.1 mA
Ty, = 125°C 1 mA
loes Ve =20V 200 nA
taony 100 ns
L Inductlve load, T, = 125°C 5(7)8 ns
:d(off) =600V;I.=35A 70 2:
f =+ =
E, 15 V; R =47 Q 53 mJ
Eq 3.9 mJ
Cis Ve =25V, V=0V, f=1MHz 1650 pF
Qeon V. =600V;V =15V;I . =35A 120 nC
Ric (per IGBT) 0.55 K/W
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos To= 25°C 50 A
lego T.= 80°C 33 A
Symbol Conditions Characteristic Values
min. | typ. |max.
Vv, I.=35A;V,=0V;T,= 25°C 28 V
Ty, = 125°C 1.8 Y
[y I_=30 A; di_/dt = -500 Alus; T,; = 125°C 27 A
. V,=600V;V =0V 150 ns
Ric (per diode) 1.19 K/W

Equivalent Circuits for Simulation

Conduction

D11 -D16

Rectifier Diode (typ. at T, = 125°C)
V,=0.96 V:R,=13mQ

T1-T6/D1-D6

IGBT (typ. at Vge = 15 V; T, = 125°C)
V,=1.13V; R, =50 mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.26V;R,=15mQ

T7/D7

IGBT (typ. at Ve = 15 V; T, = 125°C)
V,=1.37 VR, =62mQ

Free Wheeling Diode (typ. at T, = 125°C)
V,=1.39V:R,=56 mQ

Thermal Response

—
L
p_uV R_TH1 R_TH2
[ T_J T_C
C_THI C_TH2

D11-D16

Rectifier Diode (typ.)
Cypy = 0.131 J/K; Ry, = 0.851 K/IW
Cyr = 0.839 J/K; Ry, = 0.209 KIW

T1-T6/D1-D6

IGBT (typ.)
Cy = 0.201 J/K; Ry = 0.419 KIW
Cio = 1.25 JK; Ry = 0.131 KIW

Free Wheeling Diode (typ.)
Cp; = 0.116 J/K; Ry, = 0.973 KIW
Cpo = 0.879 J/K; Ry, = 0.217 KIW

T7/D7

IGBT (typ.)
Cyp; = 0.156 J/K; Ry, = 0.545 KIW
Cyp = 1.162 J/K; Ry, = 0.155 K/IW

Free Wheeling Diode (typ.)
Cpy = 0.043 J/K; Ry, = 2.738 KIW
Cpo = 0.54 J/K; Ry, = 0.462 KIW

© 2000 IXYS All rights reserved
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 1200 \Y
Vaes Continuous +20 \%
Veem Transient +30 \
leos = 25°C 35 A
lcso = 80°C 25 A
RBSOA Vee =215V, R, =82 Q; Ty, = 125°C lew= 35 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te Vee= Vg Vee = 315 V; R, =82 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 180 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve Ic=20A;V,=15V;T,,= 25°C 2.3 3V
Ty; = 125°C 2.6 Y
Veew) l.=06mA V=V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.8 mA
vy = 125°C 0.8 mA
loes Ve =20V 200 nA
toon 100 ns
:, Inductlve load, T,; = 125°C 5(7)8 2:
td<°ff> =600V;I.=20A 70 ns
t =+ =
E 15V;R.=82Q 31 mJ
E,q 2.4 mJ
Ces Ve =25V, V=0V f =1MHz 1000 pF
Qeon V = 600V; V =15V;I.=20A 70 nC
hac 0.7 KW
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 1200 \Y
Ieos T.= 25°C 16 A
Ieso T.= 80°C 11 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=20A;T,;= 25°C 36 V
Ty; = 125°C 2.6 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
M I. =20 A; di/dt = -400 Alus; T, = 125°C 13 A
. V, =600V 110 ns
Riuc 3.2 KIW
B4 - 150 © 2000 IXYS All rights reserved
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min.  typ. max.
R, T=25°C 4.75 50 525 kQ
B,oso 3375 K
Module
Symbol Conditions Maximum Ratings
Ty, -40...+150 °C
m 150 °C
Teo -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 2.7-33 Nm
Symbol Conditions Characteristic Values

min.  typ. max.

Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.02 K/wW
Weight 180 g
Dimensions in mm (1 mm = 0.0394")
263
82503
Detail 7
| ez 2
S . \
Sl *
SR | 0
[
baseplate typ. 100 ym convex :
over 75 mm before monting : é%%
!
821 ‘
757
72.7
3|(%] [9]|[2
K
1143
4 ;7 2019 1817 1615 141312 11\19 @ 2] Detail X Detail ¥
\ ! 9 762
I 2| | 8
N |
o 3lole @ )| N e % D+ . (175)
m ASY ~ | N <
i 7 065
e | ® =
i 2 ERW H 5 ) — |
7524 T T 11 |
X |
| X
#B0AE |
o IRl (R 3l = N o
93
1075

© 2000 IXYS All rights reserved B4 - 151




DIXYS

MUBW 35-12 A7

Input Rectifier Bridge D11 - D16

120 200
/ 50HZ, 80% Vg,
A A N
f 100 e N
(o lesm \\TV.]: 45°C
80 = 105° h
I 4 120 ~~
Ty~ 25°07
60
/ 80
40
/ L[ Tw= 125°C
/
20 / 40
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00 05 10 15 20V 25 0.001 0.01 01 s 1
VF —_— t —=

Fig. 1 Forward current versus voltage
drop per diode

Fig. 2 Surge overload current
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Fig. 4 Power dissipation versus direct output current and ambient temperature, sin 180°
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Fig. 6 Transient thermal impedance junction to case
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Fig. 3 1%t versus time per diode
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Fig. 5 Max. forward current versus
case temperature
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‘Output Inverter T1 - T6 / D1 - D6 ‘

100 ‘ 100
Vee= 17V \// /T
T A 15V | A Vo= 17V

| 13V~L/ I 15V —]
c / ¢ 13v yd
/

60 60
/ v // 11v
40 v 40
/ /4 v
20 v 20
T,, = 25°C T,, = 125°Q
0 t ! 0 — |
0 1 2 3 4 5 6 V7 0 1 2 3 4 5 6 V 7
VCE I VCE —_—
Fig. 7 Typ. output characteristics Fig. 8 Typ. output characteristics

100 / T 90 /
P :
45

40 T,, = 125°C / T,, = 25°C

/ 30
T,, = 125°C~ //TVJ =25°C /
20 15

/ Veg = 20V

0 = 0
4 6 8 10 12 14 VvV 16 0 1 2 3 VvV 4
Vg —= Vi —=
Fig. 9 Typ. transfer characteristics Fig. 10 Typ. forward characteristics of
free wheeling diode
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trr \
Y
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15 I trr
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V. = 600V Wr—y I = 30A 40
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Fig. 11 Typ. turn on gate charge Fig. 12 Typ. turn off characteristics of

free wheeling diode
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MUBW 35-12 A7

‘Output Inverter T1 - T6 / D1 - D6

20 200
T mJ ns T
15 150
EOn //
10 — 7 100
t | /| Ve=600v
Ve =15V |
5 Rs = 470 _| g
taom | T,, = 125°C
Eon
0 0
0 20 40 60 A 80

C =

Fig. 13 Typ. turn on energy and switching
times versus collector current
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Fig. 15 Typ. turn on energy and switching
times versus gate resistor

60
¢ A
|
™ 40
20
R,=47Q
T, =125°C
0

0 200 400 600 800 1000 1200 1400V

—_—
VCE

Fig. 17 Reverse biased safe operating area
RBSOA
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Fig. 14 Typ. turn off energy and switching
times versus collector current
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Fig.16 Typ. turn off energy and switching
times versus gate resistor
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Fig. 18 Typ. transient thermal impedance
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‘Brake Chopper T7 / D7

e T,, = 25°C / /W = 195°C
30

N4
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Fig. 19 Typ. output characteristics
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Fig. 21 Typ. turn off energy and switching
times versus collector current
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Fig. 23 Typ. transient thermal impedance
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Fig. 20 Typ. forward characteristics of
free wheeling diode
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Fig. 22 Typ. turn off energy and switching
times versus gate resistor

‘Temperature Sensor NTC
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Fig. 24 Typ. thermistorresistance versus
temperature
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Advanced Technical Information

MUBW 50-06 A8

Converter - Brake - Inverter Module  (cBi3)
21 22
T1 D1 T5
Di1 D13 |D15 2§D7 N 3503 N D5
X X =& , 16 18] 20
—¢ 17 19
0—} 0—.2 0—9 6 5 4
D12 D14 D16 T7 T2 D2 T4 D4 T6 D6
N N i 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
Veew = 1600V | V . = 600V Vs = 600V
lanw = 44A l,s = 35A le,s = 75A
FSM = 400 A CE(sat) =21V CE(sat) =19V
Input Rectifier Bridge D11 - D16
Symbol Conditions Maximum Ratings
Virru 1600 \Y
leav T, = 80°C; sine 180° 30 A
loavm T, = 80°C; rectangular; d = 1/3 29 A
lesm Ty; = 25°C; t = 10 ms; sine 50 Hz 400 A
Pt T.=25°C 120 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
V. I.=50A;T,= 25°C 14 18 V
Ty; = 125°C 15 \Y
Iy Vo=V Ty = 25°C 0.2 mA
Ty, = 125°C 2 mA
. V, =100 V; I =20 A; di/dt = -20 A/us 1 us
Riuc (per diode) 1.06 K/W

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

Application: AC motor drives with

* Input from single or three phase grid

» Three phase synchronous or
asynchronous motor

« electric braking operation

Features

High level of integration - only one power
semiconductor module required for the
whole drive

Fast rectifier diodes for enhanced EMC
behaviour

NPT IGBT technology with low
saturation voltage, low switching

losses, high RBSOA and short circuit
ruggedness

Epitaxial free wheeling diodes with
Hiperfast and soft reverse recovery
Industry standard package with insulated
copper base plate and soldering pins for
PCB mounting

Temperature sense included

~
N
o
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 600 V
Vees Continuous +20 \%
leos = 25°C 75 A
leso = 80°C 50 A
RBSOA Vee =15V, R =22 Q; Ty, = 125°C lew= 100 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te. Vee= Vg Vee = #15 V; R, =22 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 250 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=50A;V,=15V; T, = 25°C 19 | 23V
Ty, = 125°C 2.1 \Y,
Veem) lc=1mA; V. =V, 45 65 V
lees Vee= Vst Ve =0V Ty = 25°C 0.8 mA
Ty, = 125°C 0.7 mA
loes Ve =+20V 200 nA
tion) 50 ns
L Inductlve load, T, = 125°C 60 ns
Ly =300V; I_ =50 A 800 ns
4 “=$15V:R =220 30 ns
E,. 2.3 mJ
= 1.7 mJ
Cis Ve =25V, V=0V, f=1MHz 2.8 nF
Qeon V=300V, V,=15V;I =50 A 120 nC
Ric (per IGBT) 0.5 KW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos = 25°C 72 A
lego = 80°C 45 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, l.=50A;V,=0V;T,= 25°C 15 | 17V
Ty, = 125°C 1.3 Y
[y I_=30 A; di_/dt = -500 Alus; T,; = 125°C 25 A
t V,=300V;V,=0V 90 ns
Ric (per diode) 1.19 K/W
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 \Y,
Vaes Continuous +20 \%
leos T.= 25°C 35 A
lcso T.= 80°C 25 A
RBSOA Vee =215V, R, =47 Q; Ty, = 125°C lew= 40 A
Clamped inductive load; L = 100 pH Veek < Vees
te Ve = Vegoi Vee = 315 V; R, = 47 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 125 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve lc=25A;V,=15V; T, = 25°C 21| 26 V
Ty, = 125°C 2.4 \%
Veew) l.=05mA V=V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty, = 125°C 0.3 mA
loes Ve =0V, V=220V 200 nA
tion) 50 ns
:f Inductive load, T,; = 125°C 388 2:
td<°ff> V,=300V;I.=25A 30 ns
f =% : =
E. Ve =215V, R, =47 Q 115 mJ
Eq 0.85 mJ
Ces Ve =25V, V=0V f =1MHz 11 nF
Qeon V=300V;V,=15V;I.=25A 65 nC
Ryuc 1 Kw
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 22 A
Ieso T.= 80°C 15 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=25A;T,;= 25°C 2.2 25 V
Ty; = 125°C 1.7 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
[y I. =10 A; di/dt = -400 Alus; T, = 125°C 11 A
. V, =300V 80 ns
Riuc 3.2 KIW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 5.0 525 kQ
B,oso 3375 K
Module
Symbol Conditions Maximum Ratings
Ty, -40...+150 °C
™ 150 °C
Teo -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.01 KW
Weight 300 g
Dimensions in mm (1 mm = 0.0394")
. v :
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Advanced Technical Information

MUBW 75-06 A8

Converter - Brake - Inverter Module  (cBi3)
21 22
T1 D1 T5
Di1 D13 |D15 2§D7 N 3503 N D5
X X =& , 16 18] 20
—¢ 17 19
0—} 0—.2 0—9 6 5 4
D12 D14 D16 T7 T2 D2 T4 D4 T6 D6
N N i 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
Veew = 1600V | V . = 600V Vs = 600V
lbam = 92A l.,s = 50A l,s = 100A
FSM = 500 A CE(sat) =20V CE(sat) =20V
Input Rectifier Bridge D11 - D16
Symbol Conditions Maximum Ratings
Virru 1600 \Y
leav T, = 80°C; sine 180° 36 A
loavm T, = 80°C; rectangular; d = 1/3 35 A
lesm Ty; = 25°C; t = 10 ms; sine 50 Hz 500 A
Pt T.=25°C 135 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
V. I.=75A;T,;= 25°C 14 18 V
Ty; = 125°C 14 \Y
Iy Vo=V Ty = 25°C 0.2 mA
Ty, = 125°C 2 mA
. V., =100 V; I =30 A; di/dt = -30 A/us 1 us
Riuc (per diode) 0.94 K/W

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

Application: AC motor drives with

* Input from single or three phase grid

» Three phase synchronous or
asynchronous motor

« electric braking operation

Features

High level of integration - only one power
semiconductor module required for the
whole drive

Fast rectifier diodes for enhanced EMC
behaviour

NPT IGBT technology with low
saturation voltage, low switching

losses, high RBSOA and short circuit
ruggedness

Epitaxial free wheeling diodes with
Hiperfast and soft reverse recovery
Industry standard package with insulated
copper base plate and soldering pins for
PCB mounting

Temperature sense included
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 V
Vees Continuous +20 \%
leos = 25°C 100 A
leso = 80°C 65 A
RBSOA Vee =215V, R =15 Q; T,; = 125°C lew= 150 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te. Vee= Vg Vee = 315 V; R, = 15 Q; T,y = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 320 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve I.=75A;V,=15V; T, = 25°C 20 | 25V
Ty =125°C 2.3 \Y
Veem) l.=15mA;V =V 45 65 V
lees Vee= Vst Ve =0V Ty = 25°C 1.4 mA
Ty, = 125°C 1.5 mA
loes Ve =+20V 200 nA
taony 150 ns
L Inductlve load, T, = 125°C 60 ns
Loy =300V; I =75 A 450 ns
4 =$15V:R =150 40 ns
E,. 4.0 mJ
Eq 3.3 mJ
Cis Ve =25V, V=0V, f=1MHz 4.2 nF
Qeon V=300V, V,=15V;I_=75A 180 nC
Ric (per IGBT) 0.39 K/W
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos = 25°C 140 A
lego = 80°C 85 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, lL=75A;V,=0V;T,= 25°C 1.7 | 20 V
Ty, = 125°C 1.2 \Y
[y I_=60 A; di_/dt = -500 Alus; T, = 125°C 28 A
t V,=300V;V,=0V 100 ns
Ric (per diode) 0.61 K/W
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 \Y,
Vaes Continuous +20 \%
leos T.= 25°C 50 A
lcso T.= 80°C 35 A
RBSOA Vee =215V, R, =33 Q; Ty, =125°C lew= 60 A
Clamped inductive load; L = 100 pH Veek < Vees
te. V= Vg Vee = 15 V; R, =33 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 165 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve Ic=35A;V,=15V; T, = 25°C 20 | 25 V
Ty, =125°C 2.3 Y
Veew) .=0.7mA; V =V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty, = 125°C 0.3 mA
loes Ve =0V, V=220V 200 nA
tion) 50 ns
:f Inductive load, T,; = 125°C 2?8 2:
td<°ff> V,=300V;I.=35A 40 ns
f =% : =
E. Ve =215V, R, =33Q 163 mJ
E,q 1.17 mJ
Ces Ve =25V, V=0V f =1MHz 1.6 nF
Qeon V=300V;V,=15V;I.=25A 94 nC
Ric 0.75 K/W
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 35 A
Ieso T.= 80°C 24 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=35A;T,;= 25°C 2.0 23 V
Ty; = 125°C 15 \Y,
I Vo=V T = 25°C 0.1 mA
Ty, = 125°C 0.1 mA
[y I, =15 A; di/dt = -400 Alus; T, = 125°C 13 A
. V, =300V 90 ns
Riuc 2.1 KW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 5.0 525 kQ
B,oso 3375 K
Module
Symbol Conditions Maximum Ratings
Ty, -40...+150 °C
™ 150 °C
Teo -40...+125 °C
Vigo lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.01 KW
Weight 300 g
Dimensions in mm (1 mm = 0.0394")
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Advanced Technical Information

MUBW 100-06 A8

Converter - Brake - Inverter Module  (cBi3)
21 22
T1 D1 T5
Di1 D13 |D15 2§D7 N 3503 N D5
X X =& , 16 18] 20
—¢ 17 19
0—} D—.Z 0—9 6 5 4
D12 |D14 |D16 T T2 _p2 T4, pa T6.l_ D6
N & N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
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9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
Veew = 1600V | V . = 600V Vs = 600V
lbam = 92A l.,s = 50A l,s = 125A
FSM = 500 A CE(sat) =19V CE(sat) =19V
Input Rectifier Bridge D11 - D16
Symbol Conditions Maximum Ratings
Virru 1600 \Y
leav T, = 80°C; sine 180° 36 A
loavm T, = 80°C; rectangular; d = 1/3 35 A
lesm Ty; = 25°C; t = 10 ms; sine 50 Hz 500 A
Pt T.=25°C 135 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
V. I.=100A; Ty, = 25°C 15 20 V
Ty; = 125°C 15 \Y
Iy Vo=V Ty = 25°C 0.2 mA
Ty, = 125°C 2 mA
. V., =100 V; I =30 A; di/dt = -30 A/us 1 us
Riuc (per diode) 0.94 K/W

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

Application: AC motor drives with

* Input from single or three phase grid

» Three phase synchronous or
asynchronous motor

« electric braking operation

Features

High level of integration - only one power
semiconductor module required for the
whole drive

Fast rectifier diodes for enhanced EMC
behaviour

NPT IGBT technology with low
saturation voltage, low switching

losses, high RBSOA and short circuit
ruggedness

Epitaxial free wheeling diodes with
Hiperfast and soft reverse recovery
Industry standard package with insulated
copper base plate and soldering pins for
PCB mounting

Temperature sense included

~
N
o

B4 - 164

© 2000 IXYS All rights reserved



DIXYS

MUBW 100-06 A8

Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 600 V
Vees Continuous +20 \%
leos = 25°C 125 A
leso = 80°C 85 A
RBSOA Vee =215V, R, =22 Q; T,; = 125°C lew= 200 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te. Vee= Ve Vee = 315 V; R, = 2.2 Q; T, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt Tc=25°C 410 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve lc=100A; V. =15V; T, = 25°C 19 | 25 V
Ty, =125°C 2.2 Vv
Veem) l.=15mA;V =V 45 65 V
lees Vee= Vst Ve =0V Ty = 25°C 1.4 mA
Ty; =125°C 1.5 mA
loes Ve 20V 400 nA
taony 25 ns
L Inductlve load, T, = 125°C 11 ns
L =300 V; I_ = 100 A 150 ns
4 =$15ViR =220 30 ns
E,. 1.0 mJ
E« 2.9 mJ
Cis Ve =25V, V=0V, f=1MHz 43 nF
Qeon V=300V; V=15V, I =100 A thd nC
Ric (per IGBT) 0.3 KW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos = 25°C 140 A
lego = 80°C 85 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, l.=60A;V,=0V;T,= 25°C 18| 21 V
Ty, = 125°C 1.3 \%
[y I_=60 A; di_/dt = -500 Alus; T, = 125°C 28 A
. V,=300V;V,=0V 100 ns
Ric (per diode) 0.61 K/W
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 600 \Y,
Vaes Continuous +20 \%
leos T.= 25°C 75 A
lcso T.= 80°C 50 A
RBSOA Vee =215V, R, =22 Q; Ty, = 125°C lew= 100 A
Clamped inductive load; L = 100 pH Veek < Vees
te Vee= Vg Vee = 315 V; R, =22 Q; T,y = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 225 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve Ic=50A;V,=15V;T,,= 25°C 19 | 23 vV
Ty, = 125°C 2.1 \%
Veew) lc=1mA; V. =V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.5 mA
Ty, = 125°C 0.5 mA
loes Ve =0V, V=220V 200 nA
tion) 50 ns
:f Inductive load, T,; = 125°C 3(5)8 2:
td<°ff> V. =300V;I.=50A 30 ns
f =% : =
E. Ve =215V, R, =22Q 23 mJ
E,q 1.7 mJ
Ces Ve =25V, V=0V f =1MHz 2.8 nF
Qeon V=300V;V,=15V;I.=50A 120 nC
Ric 0.55 K/W
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 600 \Y,
Ieos T.= 25°C 35 A
Ieso T.= 80°C 24 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=50A;T,= 25°C 25 27 V
Ty; = 125°C 2.2 \Y,
I Vo=V T = 25°C 0.1 mA
Ty, = 125°C 0.1 mA
[y I, =15 A; di/dt = -400 Alus; T, = 125°C 13 A
. V, =300V 90 ns
Riuc 2.1 KW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 5.0 525 kQ
B,oso 3375 K
Module
Symbol Conditions Maximum Ratings
Ty, -40...+150 °C
™ 150 °C
Teo -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.01 KW
Weight 300 g
Dimensions in mm (1 mm = 0.0394")
. v :
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MUBW 35-12 A8

Converter - Brake - Inverter Module  (cBi3)
21 22
T1 D1 T5
Di1 D13 |D15 2§D7 N 3503 N D5
X X =& , 16 18] 20
—¢ 17 19
0—} 0—.2 0—9 6 5 4
D12 D14 D16 T7 T2 D2 T4 D4 T6 D6
N & N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
Veew = 1600V | V . = 1200V | V. = 1200V
Law = 44A l,s = 35A l,s = S0A
FSM = 400 A CE(sat) =23V CE(sat) =25V
Input Rectifier Bridge D11 - D16
Symbol Conditions Maximum Ratings
Virru 1600 \Y
leav T, = 80°C; sine 180° 30 A
loavm T, = 80°C; rectangular; d = 1/3 29 A
lesm Ty; = 25°C; t = 10 ms; sine 50 Hz 400 A
Pt T.=25°C 120 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
V. I.=35A;T,;= 25°C 13 17 V
Ty; = 125°C 14 \Y
Iy Vo=V Ty = 25°C 0.2 mA
Ty, = 125°C 2 mA
. V, =100 V; I =20 A; di/dt = -20 A/us 1 us
Riuc (per diode) 1.06 K/W

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

Application: AC motor drives with

* Input from single or three phase grid

» Three phase synchronous or
asynchronous motor

« electric braking operation

Features

High level of integration - only one power
semiconductor module required for the
whole drive

Fast rectifier diodes for enhanced EMC
behaviour

NPT IGBT technology with low
saturation voltage, low switching

losses, high RBSOA and short circuit
ruggedness

Epitaxial free wheeling diodes with
Hiperfast and soft reverse recovery
Industry standard package with insulated
copper base plate and soldering pins for
PCB mounting

Temperature sense included
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 1200 Vv
Vees Continuous +20 \%
leos = 25°C 50 A
leso = 80°C 35 A
RBSOA Vee =15V, R, =47 Q; Ty, = 125°C lem = 50 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te. Vee= Vg Ve = 15 V; R, = 47 Q; T,y = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt T.=25°C 225 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=35A;V,=15V; T, = 25°C 25 | 31V
Ty, =125°C 2.9 Vv
Veem) lc=1mA; V. =V, 45 65 V
lees Vee= Vst Ve =0V Ty = 25°C 1.1 mA
Ty; = 125°C 1.0 mA
loes Ve 20V 200 nA
taony 100 ns
L Inductlve load, T, = 125°C 70 ns
Loy =600 V; I_=35A 500 ns
4 “=$15V:R =470Q /0 ns
E,, 5.3 mJ
Eq 3.9 mJ
Cis Ve =25V, V=0V, f=1MHz 1.65 nF
Qeon V,=600V;V,=15V;I.=35A 120 nC
Ric (per IGBT) 0.55 K/W

Output Inverter D1 - D6

Symbol Conditions Maximum Ratings

leos = 25°C 50 A

lego = 80°C 35 A

Symbol Conditions Characteristic Values

min. | typ. |max.

Vv, I.=35A;V, =0V, TVJ = 25°C 24 | 28 V
=125°C 1.8 \%

[y I_=30 A; di_/dt = -500 Alus; T,; = 125°C 27 A

. V,=600V;V =0V 150 ns

Ric (per diode) 1.19 K/W
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 \Y
Vaes Continuous +20 \%
leos T.= 25°C 35 A
lcso T.= 80°C 25 A
RBSOA Vee =215V, R, =82 Q; Ty, = 125°C lew= 35 A
Clamped inductive load; L = 100 pH Veek < Vees

te Vee= Vg Vee = 315 V; R, =82 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive

Pt T.=25°C 180 w
Symbol Conditions Characteristic Values

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

Ve Ic=20A;V,=15V; T, = 25°C 23| 30 V
Ty; = 125°C 2.6 Y
Veew) l.=06mA V=V 45 65 V
legs Vee=Veeai Ve =0 Vi Ty = 25°C 0.8 mA
Ty, =125°C 0.8 mA
loes Ve =0V, V=220V 200 nA
toon 100 ns
:f Inductive load, T,; = 125°C 5(7)8 ns
K V. =600V;l =20A 70 o
f =% : =
E. Ve =215V, R, =82Q 31 mJ
E,q 2.4 mJ
Ces Ve =25V, V=0V f =1MHz 1 nF
Qeon V,=600V;V . =15V;I.=20A 70 nC
Rinac 0.7 KIW
Brake Chopper D7
Symbol Conditions Maximum Ratings
Virm Ty, = 25°C to 150°C 1200 \Y
Ieos T.= 25°C 16 A
Ieso T.= 80°C 11 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=20A;T,;= 25°C 3.2 36 V
Ty; = 125°C 25 \Y,
I Vo=V T = 25°C 0.06 mA
Ty, = 125°C 0.07 mA
M I. =10 A; di/dt = -400 Alus; T, = 125°C 13 A
. V, =600V 110 ns
Riuc 3.2 KIW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 5.0 525 kQ
B,oso 3375 K
Module
Symbol Conditions Maximum Ratings
Ty, -40...+150 °C
™ 150 °C
Teo -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.01 KW
Weight 300 g
Dimensions in mm (1 mm = 0.0394")
. v :
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Advanced Technical Information

DIXYS

Converter - Brake - Inverter Module (cBi3)
21 22
T1 D1 T5
D11 [p13  |p1s £ N T3p,D3 N D5
X X =& , 16 18] 20
—¢ 17 19
0—} 0—.2 0—:.3 6 5 4
D12 |D14 |D16 T T2 _p2 T4, pa T6.l_ D6
[N N N 14.J |: 11.J 12 oJ ;|_3oJ
23 10
24
8
NTC ‘
9
Three Phase Brake Chopper |Three Phase
Rectifier Inverter
VRRM = 1600V VcES = 1200V VcES = 1200V
IDAVM = 52A Ic25 = 50A Ic25 = 95A
FSM = 500 A CE(sat) =25V CE(sat) =22V
Input Rectifier Bridge D11 - D16 Application: AC motor drives with
. . ) * Input from single or three phase grid
Symbol Conditions Maximum Ratings - Three phase synchronous or
asynchronous motor
Vrem 1600 v « electric braking operation
leay T = 80°C; sine 180° 36 A
loavm T, = 80°C; rectangular; d = 1/3 35 A Features
lesm Ty, = 25°C; t = 10 ms; sine 50 Hz 500 A + High level of integration - only one power
— ~ro semiconductor module required for the
Puo Tc=25°C 135 w whole drive
* Fast rectifier diodes for enhanced EMC
behaviour
* NPT IGBT technology with low
Symbol Conditions Characteristic Values saturation voltage, low switching
(T,, = 25°C, unless otherwise specified) losses, high RBSOA and short circuit
min. | typ. |max. ruggedness
- Epitaxial free wheeling diodes with
vV I =50A;T,,= 25°C 1.3 1.7 \VJ Hiperfast and soft reverse recovery
F F T =125°C 1.2 v Industry standard package with insulated
W copper base plate and soldering pins for
le Vo= Ve Tva = 25°C 0.2 mA PCB mounting
Ty, = 125°C 2 mA + Temperature sense included
. V., =100 V; I =30 A; di/dt = -30 A/us 1 us
Riuc (per diode) 0.94 K/wW

IXYS reserves the right to change limits, test conditions and dimensions.
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Output Inverter T1 - T6

Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 1200 \Y
Vees Continuous +20 \%
leos = 25°C 95 A
leso = 80°C 65 A
RBSOA Vee =15V, R =22 Q; Ty, = 125°C lew= 100 A
Clamped |nduct|ve load; L =100 pH Veek < Vees
te. Vee= Vg Vee = #15 V; R, =22 Q; Ty, = 125°C 10 Hs
(SCSO0A) non-repetitive
Pt Tc=25°C 410 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. max.
Ve Ic=50A;V,=15V; T, = 25°C 22 | 26V
Ty, = 125°C 2.5 Y,
Veem) lc=2mA; V. =V 45 65 V
lees Vee= Vst Ve =0V Ty = 25°C 3.7 mA
Ty; =125°C 3.1 mA
loes Ve 20V 200 nA
taony 100 ns
L Inductlve load, T, = 125°C 70 ns
L =600 V; I_ =50 A 500 ns
4 “=$15ViR =220 /0 ns
E,. 7.6 mJ
Eq 5.6 mJ
Cis Ve =25V, V=0V, f=1MHz 3.3 nF
Qeon V,=600V;V,=15V;Il.=50A 230 nC
Ric (per IGBT) 0.3 KW
Output Inverter D1 - D6
Symbol Conditions Maximum Ratings
leos = 25°C 110 A
lego = 80°C 70 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V, l.=50A; V=0V, TVJ = 25°C 21| 25 V
=125°C 1.5 \%
[y I_=60 A; di_/dt = -500 Alus; T, = 125°C 41 A
t V,=600V;V =0V 200 ns
Ric (per diode) 0.61 K/W
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Brake Chopper T7

Symbol Conditions Maximum Ratings
Vees Ty; = 25°C to 150°C 1200 \Y
Vaes Continuous +20 \%
leos T.= 25°C 50 A
lcso T.= 80°C 35 A
RBSOA Vee =215V, R, =47 Q; Ty, = 125°C lew= 50 A
Clamped inductive load; L = 100 pH Veek < Vees
te Ve = Vegoi Vee = 315 V; R, = 47 Q; Ty, = 125°C 10 Hs
(SCSOA) non-repetitive
Pt T.=25°C 225 w
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. |max.
Ve Ic=35A;V,=15V; T, = 25°C 25| 31 V
Ty, =125°C 2.9 Y
Veew) lc=1mA; V. =V 45 65 V
legs Vo=V Ve =0V; Ty, = 25°C 0.8 mA
Ty, = 125°C 0.8 mA
loes Ve =0V, V=220V 200 nA
toon 100 ns
:f Inductive load, T,; = 125°C 5(7)8 2:
td<°ff> V,=600V;I.=35A 70 ns
f =% : =
E. Ve =215V, R, =47 Q 53 mJ
Eq 3.9 mJ
Ces Ve =25V, V=0V f =1MHz 1.6 nF
Qeon V,=600V;V,=15V;I.=25A 120 nC
Ric 0.55 K/W
Brake Chopper D7
Symbol Conditions Maximum Ratings
Vrewm Ty; = 25°C to 150°C 1200 \Y
Ieos T.= 25°C 25 A
Ieso T.= 80°C 16 A
Symbol Conditions Characteristic Values
min. | typ. |max.
V. I.=35A;T,;= 25°C 3.0 34 V
Ty; = 125°C 23 \Y,
I Vo=V T = 25°C 0.1 mA
Ty, = 125°C 0.1 mA
[y I, =15 A; di/dt = -400 Alus; T, = 125°C 16 A
. V, =600V 130 ns
Riuc 2.1 KW
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Temperature Sensor NTC

Symbol Conditions Characteristic Values
min. | typ. |max.
R, T=25°C 4.75 5.0 525 kQ
B,oso 3375 K
Module
Symbol Conditions Maximum Ratings
Ty, -40...+150 °C
™ 150 °C
Teo -40...+125 °C
VoL lsor < 1 MA; 50/60 Hz 2500 v~
M, Mounting torque (M5) 3-6 Nm
Symbol Conditions Characteristic Values
min. | typ. |max.
Rpin-chip 5 mQ
dg Creepage distance on surface 6 mm
d, Strike distance in air 6 mm
heH with heatsink compound 0.01 KW
Weight 300 g
Dimensions in mm (1 mm = 0.0394")
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