Converter - Brake - Inverter Module (CBI1)
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Preliminary data
Rectifier Brake Inverter
aem = 1200V | V... = 600V Vees = 600V
lamw = 11A l,s, =TA l,s, =T7A
rew = 200 A VCE(sat)= 20V VCE(sat)= 20V

Symbol Conditions Maximum Ratings
Viem 1200 Y
I Ty =25°C 36 A
leavm Ty, = 150°C; Tk = 70°C 11 A
lesm Ty, =45°C; t =10 ms sine 50 Hz 250 A
it Ty, =125°C 310 AZs
Ty, +150 °C
Symbol Conditions Characteristic Values

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

min.| typ. | max.
I Vean=1200V; Ty, = 25°C 10 pA
Ty, =125°C 3 mA
. l-=36A 1.15 14 VvV
ihac per die 1.4 °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
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Symbol Conditions Maximum Ratings
Vees Ty, =25°C 600 \
Vear Ty, = 25°C; Ry = 20kQ 600 \
Ve Ty, =25°C 120 \
S T, = 25°C 7 A
T, = 90°C 45 A
lewm t,=1ms =1% duty cycle; T;=25°C 14 A
T, =90°C 9 A
e IGBT V. =600 V; T, =125°C
non-repetitive 10 Hs
Piot T, =25°C 38 w
Ty, Free-Wheeling Diode +150 °C
Ty, IGBT +150 °C
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.| typ. | max.
leee V=0V, V, =600V 10 pA
loes Vee=0V; V=25V 100 nA
Ve Ve =V I, =0.2mA 3 4 5 V
(BRICES Vee=0V; I, =0.5mA; Ty, =-40°C 600
CEtsat V=15Vl =4A; T, = 25°C 2.0 25 V
Ty, =150°C 23 28 V
t, 100 | 150 ns
t, 20 30 ns
Inductive load, T,, = 150°C
e V=400 V; | =4 A ot IO
d(off) R,=50Q;V =%15V ns
E.. 01 (013 mJ
E,, 02 (026 mJ
C.. V=0V 270 | 340 pF
C.. V=25V 30 40 pF
C.. f=1MHz 18 23 pF
[+ Vee=20V;Il, =4A 0.8 3.2 S
Qg V., =400V;l.=6Apulse; V=15V 24 nC
V. l=10A;V . =0V; Ty, = 25°C 2 \
Ty, =150°C 1.8 \
" l.=10A;V_=-300V;V =0V 0.2 Hs
di/dt = -350 A/us; Ty, = 100°C
Q, l-=10A;V_=-300V, Ty = 25°C 0.3 pC
di/dt = -350 A/us; V=0V, T, = 125°C 0.9 HC
I 250 pA
R, IGBT (per die) 27 °C/W
Diode (per die) 2.3 °C/W
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Symbol Conditions Maximum Ratings
Vees Ty, =25°C 600 \
Vear Ty, = 25°C; Ry = 20kQ 600 \
Ve Ty, =25°C 120 \
S T, = 25°C 7 A
T, = 90°C 45 A
P t,=1ms =1% duty cycle; T;=25°C 14 A
T, =90°C 9 A
e IGBT V. =600 V; T, =125°C
non-repetitive 10 Hs
Piot T, =25°C 38 w
Ty, Free-Wheeling Diode +150 °C
Ty, IGBT +150 °C
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(T,, = 25°C, unless otherwise specified)
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Ve Ve =V I, =0.2mA 3 4 5 V
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CEtsat V=15Vl =4A; T, = 25°C 2.0 25 V
Ty, =150°C 23 28 V
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e V=400 V; | =4 A ot IO
d(off) R,=50Q;V =%15V ns
E.. 01 (013 mJ
E,, 02 (026 mJ
C.. V=0V 270 | 340 pF
C.. V=25V 30 40 pF
C.. f=1MHz 18 23 pF
[+ Vee=20V;Il, =4A 0.8 3.2 S
Qg V., =400V;l.=6Apulse; V=15V 24 nC
V. l=10A;V . =0V; Ty, = 25°C 2 \
Ty, =150°C 1.8 \
" l.=10A;V_=-300V;V =0V 0.2 Hs
di/dt = -350 A/us; Ty, = 100°C
Q, l-=10A;V_=-300V, Ty = 25°C 0.3 pC
di/dt = -350 A/us; V=0V, T, = 125°C 0.9 HC
I 250 pA
R, IGBT (per die) 27 °C/W
Diode (per die) 2.3 °C/W
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Conditions Maximum Ratings

-40...+125

lso. =1 MA; 50/60 Hz; t = 1 min 2500
Mounting torque (M4) 20-22
18 - 20

Creepage distance on surface 12.7
Strike distance in air 12.7
typ. 42

Conditions

T, =20°C 4.7

For additional data s

ee C620/4.7k 5% S+M NTC thermistor catalog

Dimensions in mm (1 mm = 0.0394")

mallILTT

Maximum Ratings
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Transient thermal resistance junction to heatsink
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Typ. Output characteristics, 25°C
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Typ. Switching losses E=f(Ic)
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Typ. switching time
P B s duclve doad, T

B

Typ. Switching losses E=f(R )

Reverse biased safe operating area

0500 ms 25
Parameter
oasoms f Ye0Z 400V
Tj=150
0400 ms
~==—Eon 20
====Eoff
0as0ms
ICpuIs/ IC
& osoom 1.5
0250 ms
[
//
2200ms =" 1.0
e
0150 mJ "Nr"’
et
,,,...«-»"“'J"
0100 ms e 0.5
T, = 150°C
0.050ms -
Vge =15V
0000 ms 0.0 1 1
oo 2R 400 600 00 1000 1200 140R 1600 1300 2000 2200 b
Gate resistance Re [a] 0 200 400 600 V

Typ. switching time
Yo f

ik - insuctive boad, F; = PERYG

—_—
VCE

pan. ¥op =400, Yop = &4 pans Vo w 4EEY, Vo = 08B, b w4 A Short circuit safe operating area
s iil':}
# 1 : T 10
bedhy
_H___.-"
W L. 2 ‘_.f"; 8
N L~ di/dt =
-
| /_f - leee! Ic 200 Alpis ~_
~ ~ fff” 6 600 A/us -
£ 1 . ] 1000A/ps \\ n
— = s T \\
7
T ! :
— Ty = 150°C
-1
i___,_...--ﬂ'-f:': SN — 2 Vee =215V
=] T, <10ps
36 £ L <60nH
CO - T - T T T < &R £k 5 0 * *
- & - 0 200 400 600 V
Vg —
Transient thermal resistance junction to heatsink
10 (Z,sy Is measured using 50 pm
thermal grease)
1
IGBT
et D=0 Zinai[KIW]
D = 0005 o 01
EEES D=0.01
e g D=0.02
28]
P s ) = 0.05
= D=0.1 s 0.01
D=02 i
D =05 [
[T T ITTI 6001
0.00001 0.0001 0.001 0.01 01 1 10 100
i(s)

© 1999 IXYS All rights reserved



30 1.4 40
/1] nc| Tw=100°C / T,,= 100°C
A V, = 300V / V,, = 300V
) o T e , AV
] U T / T 30 /
I 0 T,=150°C l Q 1.0 |- 20A e //
= ) = ~ P
Iw:" Zgog J 08 |E= 10A\\7/ ‘/ | = ZOA\/ /
15 v~ *“L IF= 5A \;k7/ 20 IF= 10A A /]
( 0.6 V. 5 / IF= 5A/<< /
10 P | // v ///’
[/ 04 C A /// 10 /A ]
5 / 02 // 7 A&
. / e y
/ // — 4
0 0.0 0
00 05 10 15 20V25 100 A/us 1000 0 200 400 600 A/us 1000
V. —= -di /dt —=— -di /dt —==
Forward current I versus V_ Reverse recovery charge Q, Peak reverse current I,
versus -di/dt versus -di/dt
20 120 T, Z100°C 20 \ 1.2
ns V. = 300V T e
\ R \' v 7 us
T / 110 Ve t,r\ y
15 / t, \ 15 , 0.91
K1 pa 100 \\ IF= 20A \ / 11r
L \\“— L 10a \ //
1.0 \YS(—I; 5A 10 0.6
law / 0 \ \\
AV N /| '\
. / M——] 7 \ .
/ Q, ~ S ——
-0 [~ LT, = 100°C
I, =10A 8-06A
0.0 0 ' 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,, |, Recovery time t_versus -di/dt Peak forward voltage V_, and t_
versus T, versus di/dt
(Z,sy Is measured using 50 pm
thermal grease)
i Fred
= Doo || ZewKW]
e D =0.005 i 01
P D=001 |
............ = D =0.02
conncce ) = 0.05 |}
/ D=01 { 001
7 D=02 |
e ) = 0.5 [}
LLILTL LI g 004
0.00001 0.0001 0.001 0.01 X(s) 0.1 1 10 100

Transient thermal resistance junction to heatsink

© 1999 IXYS All rights reserved



