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ISIXYS SCSOA IGBT S-Series

@ Contents
IGBT

Viees le Veeay | PLUS247 TO-204 | TO-247(IXSH) TO-264 TO-268 | miniBLOC Page
max max | (IXSX)  (IXSM) (IXSK) (IXST) | (XSN)
. TC=A25c TC=350 _- @ -
600 48 2.2 IXSH 24N60 B1-6
1000 75 2.7 IXSH 45N100 IXSM 45N100 B1-76
1200 750 3.0 IXSH 45N120 B1-105
600 48 2.7 IXSH 24N60A B1-6
55 2.0 » IXSH 30N60B IXST 30N60B B1-10
55 2.5 IXSH 30N60C IXST 30N60C B1-10
750® 2.5 IXSH 40N60B IXST 40N6OB B1-27
75 2.5 » IXSH 50N60B B1-37
160 3.0 IXSN 80N60A B1-64
180 2.2 IXSX 80N60B IXSK 80N60B B1-66
E)_ 1000 70 35 IXSM 35N100A IXSH 35N100A B1-72
2 1200 30 34 IXSH 15N120B IXST 15N120B B1-80
% 50 4.0 IXSH 25N120A B1-84
70 3.6 IXSH 35N120A B1-88
3.6 IXSH 35N120B IXST 35N120B B1-92
75 3.0 IXSH 45N120B IXST 45N120B B1-109
110 4.0 IXSN 55N120A | B1-111
1350 70 4.0 IXSH 35N135A B1-115
1400 70 4.0 IXSH 35N140A B1-115

@ limited by leads
» New Product

B1-2 © 2000 IXYS All rights reserved



GIXYS SCSOA IGBT S-Series

Contents
IGBT with Fast Diode
Vs I Vegeay | PLUS247 ISOPLUS| TO-247 (IXSH) TO-264 TO-268 | miniBLOC Page
max max (IXSX)  247™ (IXSK) (IXST) (IXSN)
T,=25°C |T.=25°C (IXSR) j
% A v ;
600 32 1.8 OIXSH 16N60U1 B1-4
48 2.2 IXSH 24N60U1 B1-8
50 2.5 IXSH 30N60U1 B1-14
90 2.5 IXSN 62N60U1 | B1-62
600 48 2.7 IXSH 24N60AU1 B1-8
50 3.0 IXSH 30N60AU1 B1-14
55 2.0 OIXSH 30N60BD1 | OIXST 30N60BD1 B1-20
01XSK 30N60BD1
2.5 IXSH 30N60CD1 | IXSK 30N60CD1 B1-25
IXST 30N60CD1
62 2.5 IXSR 40N60CD1 B1-33
70 2.2 IXSR 40N60BD1 B1-31
75 2.5 IXSX 40N60CD1 IXSK 40N60CD1 B1-35
- 2.2 IXSX 40N60BD1 0 IXSK 40N60BD1 B1-29
§ 2.5 IXSX 50N60BD1 IXSK 50N60BD1 B1-41
i’:’ 2.5 |OIXSX 50N60BUL 01XSK 50N60BU1 B1-51
'% 2.5 IXSN 50N60BD2 | B1-46
IXSN 50N60BD3
80 3.0 IXSN 52N60AUL | B1-57
160 IXSN 80N60AUL | B1-68
1200| 30 3.4 IXSH 15N120BD1 IXST 15N120BD1 B1-82
50 4.0 IXSH 25N120AU1 B1-86
70 4.0 IXSK 35N120AU1 B1-98
4.0 IXSX 35N120AU] B1-100
4.0 IXSN 35N120AU1 B1-94
110 4.0 IXSN 55N120AU1 B1-113

*Special Product
IXSR = insulated package

© 2000 IXYS All rights reserved B1-3



LIXYS

Low V )IGBT IXSH 16N60U1 V = 600V

CE(sat CES

with Diode | e = 16A
= 1.8V

. . .. CE(sat)typ
Short Circuit SOA Capability
C
- G
Preliminary data
E

Symbol Test Conditions Maximum Ratings TO-247 AD
Vies T, =25°Cto 150°C 600 \Y a
Veer T, =25°Ct0 150°C; R . = 1 MQ 600 % o
Vs Continuous +20 \Y ATAB)
Veem Transient +30 \Y G c
I T, =25°C 32 A E
leso T, =90°C 16 A G = Gate, C = Collector,
ey T. =25°C, 1 ms 52 A E = Emitter, TAB = Collector
SSOA V=15V, T,=125°C,R =150 Q oy =32 A
(RBSOA)  Clamped inductive load, L =300 uH @0.8V
te Vg=15V,V =360V, T,=125°C 5 ps
(SCSOA) R, =82 Q, non repetitive
P, T, =25°C 100 W
T, -55... +150 °C

Features
T, 150 °C
L -55...+150 °C * Latest generation HDMOS™ process

- « International standard package

Weight 2 9 » Guaranteed Short Circuit SOA
Maximum lead temperature for soldering 300 °C capability
1.6 mm (0.062 in.) from case for 10 s e Low Vo
Maximum tab temperature for soldering for 10s 260 °C - for low on-state conduction losses

« High currenthandling capability

¢ MOS Gate turn-on

- drive simplicity
Symbol Test Conditions Characteristic Values * Fast,t fgl(l)tll(mHe for switching speeds
(T, = 25°C, unless otherwise specified) upto z
min. | typ. | max.
BV, | =250 A, V=0V 600 v Applications
Ve Il =T750pA V=V, 35 65 V. ACmotorspeed control
— e « Uninterruptible power supplies (UPS)
lCES VCE =0.8¢ VCES TJ = 25°C 200 MA . Weldlng
Vg =0V T,=125°C 1 mA
legs Vg =0V,V, =+20V £100 DA antages
V | =gy Ve =15V 18 23 \%
CE(sat) c coo T GE « High power density

IXYS reserves the right to change limits, test conditions, and dimensions. 98532 (7/98)

Bl-4 © 2000 IXYS All rights reserved



LIIXYS

IXSH 16N60U1

TO-247 AD (IXSH) Outline

|t— C— - L
i t 1
E q F t
1 g i
‘ D B
| ‘ i
— |
A
l
K—» —] <—N
Dim.| Millimeter Inches
Min. Max. | Min. Max.
A [19.81 20.32 | 0.780 0.800
B [20.80 21.46 | 0.819 0.845
C [15.7516.26 | 0.610 0.640
D 3.55 3.65(0.140 0.144
E 4.32 5.49 [ 0.170 0.216
F 5.4 6.2|0.212 0.244
G 1.65 2.13 |0.065 0.084
H - 45]- 0.177
J 1.0 1.4]0.040 0.055
K 10.8 11.0 | 0.426 0.433
L 4.7 5.3/0.185 0.209
M 0.4 0.8|0.016 0.031
N 1.5 2.49|0.087 0.102

Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. |max.
9. lo = Iy Ve =10V, 33| 50 S
Pulse test, t < 300 ps, duty cycle <2 %
com Ve =15V,V =10V 50 A
o 920 pF
C,.e V=25V,V, =0V, f=1MHz 65 pF
C.. 14 pF
Q, 40 nC
Q,. lo = loger Ve =15V, Vg = 0.5V 13 nC
Qqe 18 nC
Lo Inductive load, T, = 25°C 30 ns
L l.=16A, V=15V, L = 300 uH 30 ns
td(off) \S/CE"[:[?'B \t/_CES’ Re = 2_2 Q for v 100| 420 ns
witching times may increase for V.
b (Clamp) > 0.8 » V, higher T or 310\ 470 ns
Eo increased R 19| 29 mJ
tyom . 30 ns
t Inductive load, T,=125°C 30 ns
I.=16A,V_ =15V, L =300 uH
C GE
Eon V.. =08V, R =220 012 mJ
Lyom Switching times may increase for V,_ 150 ns
. (Clamp) Z 2.8 * Ve higher T, or 510 ns
y increased R 30 mJ
R 1.25 K/W

Reverse Diode (FRED)

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

Symbol Test Conditions min. | typ. | max.
V. o= 1oy Ve =0V, 175V
Pulse test, t <300 ps, duty cycle d <2 %
Lo I = lgy Ve =0V, -di/dt = 64 Alus 2.5 A
N V,=360V T,=100°C | 165 ns
I.=1A;-di/dt=50 Alus;V,=30V T,= 25°C | 35| 50 ns
Rysc 2.5 KW

© 2000 IXYS All rights reserved

4,850,072 4,931,844

5,017,508
5,034,796

5,049,961
5,063,307

5,187,117
5,237,481

5,486,715
5,381,025

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
4,835,592 4,881,106
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LIXYS

I ™
HiIPerFAST™IGBT Voes | loas | Vergay
IXSH 24N60 600V | 48A | 2.2V
IXSH 24N60A 600V | 48A | 2.7V
- - g C
Short Circuit SOA Capability
G
E
Symbol Test Conditions Maximum Ratings TO-247 AD
Vies T, =25°Cto 150°C 600 \Y
Vier T, =25°Ct0 150°C; R = 1 MQ 600 Y,
Vies Continuous +20 \ R
Ve Transient +30 Y, C E
leos T, =25°C 48 A
—one G = Gate, C = Collector,
leoo T, =90°C 24 A E = Emitter, TAB = Collector
lew T, =25°C,1ms 9% A
SSOA Vg=15V, T,=125°C,R =10 Q oy =48 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
te Ve=15V,V =360V, T,=125°C 10 us
(SCSOA) R, =82 Q, non repetitive Features
P, T, =25°C 150 w « International standard package
R JEDEC TO-247 AD
T -55...+150 c  High frequency IGBT with guaranteed
T 150 °C Short Circuit SOA capability
T 55 . +150 oC  2nd generation HDMOS™ process
. j ¢ LOW VCE(sat) i
M, Mounting torque 1.13/10 Nm/lb.in. - for low on-state conduction losses
- * MOS Gate turn-on
Weight 6 9 - drive simplicity
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

Applications

» AC motor speed control

Symbol Test Conditions Characteristic Values « DC servo and robot drives
(T, =25°C, unless otherwise specified) + DC choppers
min. | typ. | max.  Uninterruptible power supplies (UPS)
» Switch-mode and resonant-mode
BVCES |C =250 HA, VGE =0V 600 \Y power supplies
V | =15mAV__=V 35 65 V
SE c e CF Advantages
s Vi, =08V . T,=25°C 200 pA
Vg =0V T,=125°C 1 mA » Easy to mount with 1 screw

(isolated mounting screw hole)

loes Vg =0V, V =420V +100 nA « Switching speed for high frequency
applications

Veeay le =legp Vee =15V IXSH 24N60 2.2 * High power density

IXSH 24N60A 2.7

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

92809H(11/96)
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LIIXYS

IXSH 24N60
IXSH 24N60A

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9. le =gy Ve =10V, 9| 13 S
Pulse test, t <300 us, duty cycle <2 %
com Ve =15V,V =10V 65 A
es 1800 pF
C,.. Ve=25V,V, =0V, f=1MHz 160 pF
Cres 45 pF
Q, 75 90 nC
Q,. le = logpr Ve =15V, Vo = 0.5V 20| 30 nC
Q,. 35 50 nC
tyom) 100 ns
t, Inductive load, T, =25°C 200 ns
ns
t, cE T cEs e 24N60 500 ns
Remarks: Switching times
may increase for 24NGOA 275 ns
E, V. (Clamp) >0.8+V__, 24N60A 2.0 mJ
higher T, orincreased R,
Lacony Inductive load, T, =125°C 100 ns
L I =g Ve = 15V, L = 100 pH 200 ns
Eon V=08V, R, =100 12 mJ
oot Remarks: Switching times 475 ns
t, may increase for 24N60 600 ns
Vee (Clamp) > 0.8 + Vg, 24N60A 450 ns
higher T, orincreased R,
E,q 24N60 4 mJ
24N60A 3 mJ
R,c 0.83 KIW
Riex 0.25 KW

TO-247 AD (IXSH) Outline

- L

v—lI* -l T -

> —t— ) —
—

Lk

Inches
Min. Max.

0.780 0.800
0.819 0.845

0.610 0.640
0.140 0.144

0.170 0.216
0.212 0.244

0.065 0.084
- 0.177

0.055
0.433

0.209
0.031

0.102

Millimeter
Min. Max.

19.81 20.32
20.80 21.46

15.75 16.26
3.55 3.65

4.32 5.49
54 6.2

1.65 2.13
- 45

1.4
11.0

5.3
0.8

2.49

Dim.

1.0
10.8

4.7
0.4

1.5

0.040
0.426

0.185
0.016

0.087

ZIZM | R |ITO|TMTMOO|®m>

© 2000 IXYS All rights reserved

4,881,106
4,931,844

5,017,508
5,034,796

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
4,835,592
4,850,072

5,049,961
5,063,307

5,187,117
5,237,481

5,486,715
5,381,025
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LIXYS

HiPerFAST™IGBT with Diode

Short Circuit SOA Capability

IXSH 24N60U1

IXSH24N60AU1
C
G
E

Symbol TestConditions Maximum Ratings
Vees T, =25°C to 150°C600 \Y
Veer T, =25°C to 150°C; R, = 1 MQ 600 \Y
Viaes Continuous +20 \%
Viem Transient +30 \%
leas T, =25°C 48 A
| oo T, =90°C 24 A
e T, =25°C, 1 ms 96 A
SSOA V=15V, T, = 125°C, R, =10 Q loy = 48 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8 V
tee V=15V, V=360V, T, =125°C, 10 ps
(SCSOA) R, =82Q, non-repetitive
P. T, =25°C 150 w
T, -55 ... +150 °C
Tiu 150 °C
LI -55 ... +150 °C
Maximum Lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Maximum Tab temperature for soldering SMD devices for 10 s 260 °C
M, Mounting torque, TO-247 1.13/10 Nm/Ib.in.
Weight TO-247 AD 6 o]
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ.| max.
BV, s l. =750 uA, V=0V 600 %
Ve l. =1.5mA, V=V, 3.5 65 V
lees Vi =08V T,=25°C 500 pA
Vg =0V T,=125°C 8 mA
lses Vo =0V, V,=+20V +100 nA
Vgoa Il =le Vee =15V IXSH 24N60U1 2.2
IXSH 24N60AU1 2.7 \%

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

VCES ‘ Ic:25 ‘ VCE(sat)
600V 48 A | 2.2V
600V 48 A | 2.7V

TO-247 AD

2
ATAB)

G

¢ E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

« International standard package
JEDEC TO-247 AD

« High frequency IGBT and anti-parallel
FRED in one package

 2nd generation HDMOS™ process

e Low VC_E(_sat) _
- forminimum on-state conduction

losses

* MOS Gate turn-on
- drive simplicity

 Fast Recovery Epitaxial Diode (FRED)
- soft recovery with low |,

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

 Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

* Suitable for surface mounting

» Easy to mount with 1 screw, TO-247
(isolated mounting screw hole)

» Reduces assembly time and cost

928201 (7/00)

B1-8

© 2000 IXYS All rights reserved



LIIXYS

IXSH 24N60U1
IXSH 24N60AU1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
g, le = e Vee =10V, 9| 13 S
Pulse test, t < 300 us, duty cycle <2 %
lcon V=15V, V_ =10V 65 A
C.. 1800 pF
C... Ve=25V,V, =0V, f=1MHz 200 pF
Cres 45 pF
Q, 75 90 nC
Q. } le =gy Voe =15V, V. = 0.5 V¢ 20| 30 nC
Qe 35 50 nC
Lion) Inductive load, T,=25°C 100 ns
t, 1o = g Ve = 15V, L= 100 pH, 200 ns
Laorn V,.=08V_,R,=R,=100Q 450 ns
t, Remarks: Switching times may 24N60U1 500 ns
increase for V_ (Clamp) >0.8+V__, 24N60AULl | 275 ns
E, higher T, orincreased R, 24N60AU1 2 mJ
tion 100 ns
t, Inductive load, T,=125°C 200 ns
E,. le = leopr Vee =15V, L =100 uH 1.8 mJ
Loty V,.=08V_,R,=R,=100Q 475 ns
Ly Remarks: Switching times may 24N60U1 600 ns
increase forV_ (Clamp) >0.8+ V., ~ 24N60AUL| 450 ns
E higher T, orincreased R, 24N60U1 4 mJ
24N60AUL 3 mJ
R, e 0.83 K/IW
Rincx 0.25 KIW

Reverse Diode (FRED)

Characteristic Values

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

Symbol Test Conditions min. | typ. | max.
V. e = legp Ve =0V, 16 V
Pulse test, t <300 us, duty cycle d <2 %
- I. =gy Vee =0V, -di/dt = 240 Alus 10 15 A
. V,=360V T,= 125°C| 150 ns
l.=1A;-di/dt=100 A/us;V,=30V T,= 25°C| 35 50 ns
Ryye 1 KW

TO-247 AD (IXSH) Outline

—]

v—lI* -l T -

> —t— ) —
—

Lk

Inches
Min. Max.

0.780 0.800
0.819 0.845

0.610 0.640
0.140 0.144

0.170 0.216
0.212 0.244

0.065 0.084
- 0.177

0.055
0.433

0.209
0.031

0.102

Millimeter
Min. Max.

19.81 20.32
20.80 21.46

15.75 16.26
3.55 3.65

4.32 5.49
54 6.2

1.65 2.13
- 45

1.4
11.0

5.3
0.8

2.49

Dim.

1.0
10.8

4.7
0.4

1.5

0.040
0.426

0.185
0.016

0.087

ZIZM | R |ITO|TMTMOO|®m>

© 2000 IXYS All rights reserved

4,835,592
4,850,072

4,881,106
4,931,844

5,017,508
5,034,796

5,049,961
5,063,307

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:

5,187,117
5,237,481

B1-9
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LIXYS

High Speed IGBT Vees | lees |
IXSH/IXST 30N60B 600V‘ 2.ov‘14o ns

IXSH/IXST 30N60C 600V I 25V I 70ns
Short Circuit SOA Capability .
Preliminary Data 8
E
Symbol Test Conditions Maximum Ratings TO-247 AD (IXSH)
Vies T, =25°Cto 150°C 600 Y,
Vigr T, =25°Ct0 150°C; R . = 1 MQ 600 \% . AB)
Vies Continuous +20 \ g
Viem Transient +30 \%
o T =25°C 55 A TO-268(D3) (IXST)
leos T_ =90°C 30 A @
I, T, =25°C, 1 ms 110 A ! 4\
SSOA V=15V, T,=125°C,R =2.7Q oy = 60 A (TAB)
(RBSOA)  Clamped inductive load, V.= 0.8 V¢ @ 0.8V G = Gate
t, V=15V, V,_ =360V, T,=125°C 10 us o Souree TAB = Drain
(SCSOA) R, =33 Q, non repetitive
P, T, =25°C 200 w
T, -55... +150 °C
Tou 150 °C Features
T, -55... +150 °C
. i . * International standard packages
M, Mounting torque (TO-247) 1.13/10 Nm/lb.in.  Short Circuit SOA capability
Weight TO-247 6 g * High frequency IGBT
TO-268 4 g » New generation HDMOS™ process
Maximum lead temperature for soldering 300 °C o
1.6 mm (0.062 in.) from case for 10 s Applications
» AC motor speed control
» DC servo and robot drives
Symbol Test Conditions Characteristic Values « DC choppers
(T,=25°C, unless otherwise specified)  « Uninterruptible power supplies (UPS)
min. | typ. | max. » Switch-mode and resonant-mode
power supplies
BV . l. =250pA,V, =0V 600 %
VGE(th) lc =25mMA V=V, 4 7 \Y Advantages
lees Vee =08+ Vg T,=25°C 100 BA . Easy to mount with 1 screw
Vee =0V T,=125°C 1 mA (isolated mounting screw hole)
loes Vo =0V,V, =420V +100 nA " ;l;/lr;ace mountable, high power case
Veeean Ve =15V 1 =gy, 30N60B 20 V * Reduce assembly time and cost
30N60C 25 V * High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 98519A (9/98)

B1-10 © 2000 IXYS All rights reserved



LIIXYS

IXSH/IXST 30N60B
IXSH/IXST 30N60C

TO-247 AD (IXSH) Outline

<—C-——>' - L
[ 1
%__JD{;l
t‘ 1

H

=i |

A

Dim.| Millimeter Inches
Min. Max. | Min. Max.

19.81 20.32 | 0.780 0.800
20.80 21.46 | 0.819 0.845

15.75 16.26 | 0.610 0.640
3.55 3.65(0.140 0.144

4.32 5.49|0.170 0.216
54 6.2|0.212 0.244

1.65 2.13 |0.065 0.084
- 45 - 0.177

1.0 1.4|0.040 0.055
10.8 11.0|0.426 0.433

4.7 5.30.185 0.209
0.4 0.8|0.016 0.031

1.5 2.49|0.087 0.102

ZIZM | R |ITO|TMTMOO|®m>

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
9. le =ley Ve =10V, 10 S
Pulse test, t <300 us, duty cycle <2 %
Cies 3100 pF
C... Vg =25V,V =0V, f=1MHz 240 pF
Cres 30 pF
Q, 100 nC
Q,. le =legy Vee =15V, V=05V 30 nC
Q,. 38 nC
don) 30 ns
i Inductive load, T, =25°C 30 ns
tyorty Il =ley Ve =15V 30N60B | 150| 270 ns
Vi, =08V_, R, =47Q 30N60C 90| 150 ns
t, Note 1 30N60B | 140| 270 ns
30N60C 70| 120 ns
E,, 30N60B | 15| 25 mJ
30N60C 0.7 12 mJ
t . 35 ns
dion) Inductive load, T, =125°C
t 35 ns
! Il =gy Vee =15V
En V, =08V R, =470Q 05 mJ
LI Note 1 30N60B | 270 ns
30N60C | 150 ns
t, 30N60B | 250 ns
30N60C | 140

E, . 30N60B 25 mJ
30N60C 1.2 mJ
Rinsc 0.62 K/W
Ry o (TO-247) 0.25 KIW

Notes: 1. Switching times may increase for V__ (Clamp) > 0.8 « V., higher T, or

Min. Recommended Footprint

0.653 [16.59]
I~ I

f<—

0.531 [13.49]

0.197 [5.00]

500 [12.70] r»
|
|
|
|
\

0.864 [21.95] ——=

-]

0

g

Lj—l | b1 [3.00]
4-] 0.215 [5.46]

TO-268AA (D° PAK)

E1

Dim.| Millimeter Inches
Min.  Max. Min. Max.

A 49 51| .193 .201
A | 27 29| 106 .114
A, | 02 25| .001 .010

b 1.15 1.45| .045 .057
b, 1.9 2.1 .75 .83
C 4 .65 | .016 .026

D [13.80 14.00 | .543 .551
E [15.85 16.05| .624 .632
E, 13.3 13.6 | .524 .535

e 5.45 BSC .215BSC
H [18.70 19.10 | .736 .752
L 240 270 | .094 .106

L1 | 1.20 1.40| .047 .055
L2 | 1.00 1.15| .039 .045
L3 0.25 BSC .010 BSC
L4 | 3.80 4.10| .150 .161

© 2000 IXYS All rights reserved

4,835,592 4,881,106 5,017,508 5,049,961
4,850,072 4,931,844 5,034,796 5,063,307

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
5,187,117 5,486,715 B1-11
5,237,481 5,381,025



LIXYS

IXSH/IXST 30N60B
IXSH/IXST 30N60C

Fig.1 Saturation Characteristics

Fig.2 Output Characterstics

100 I w 200 I \
T. = 25°C Ve = 15V / 13V [ T,=25°C Vg = 15V 11v
rhT i 13V —
]
80 160 - /
o I / 11v 2 i / / v
5 60 / 5 120 /
g / 4 o i
£ i // S i
<F 40 = <F 80 /
- L / oV - i v
/___ -
L 7V C 5V
0 T | | L1 L1 O\\ 8 N N N N N N S N N A
0 1 2 3 4 5 0 2 4 6 8 10
VCE - Volts VCE - Volts
Fig.3 Collector-Emitter Voltage Fig.4 Temperature Dependence
vs. Gate-Emitter Voltage of Output Saturation Voltage
120 | ‘ 1.6 |
| _ o Ves=15V i _
100 T,=125°C / 13V n Ve = 15V [lc =604
L § I E—
@ 80 s i
% n /// 11V = 1.2 i
£ 60 o~ S i I, = 30A
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LIIXYS

IXSH/IXST 30N60B
IXSH/IXST 30N60C

Fig.7 Turn-Off Energy per Pulse and
Fall Time on Collector Current

Fig.8 Dependence of Turn-Off Energy
Per Pulse and Fall Time on R
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VCES | Iczs | VCE(sat)
Low V_ CE(sa IGBT with Diode IXSH30N60U1 600V | 50A | 2.5V
High Speed IGBT with Diode IXSH30N60AU1 600V | 50A | 3.0V
Combi Packs
c
Short Circuit SOA Capability s
E
Symbol Test Conditions Maximum Ratings TO-247 AD
Vies T, =25°Cto 150°C 600 Y,
V.., T, =25°C to 150°C; R, = 1 MQ 600 v /
Vies Continuous 20 \
Veem Transient +30 \%
les T, =25°C 50 A
o G = Gate, C = Collector,
leoo T, =90°C 30 A E = Emitter, TAB = Collector
ey T. =25°C, 1 ms 100 A
SSOA V=15V, T,=125°C,R =33 Q lo, = 60 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V Features
ESSCCSOA) R 313? o r\nlc?ﬁ :e?[;i(t)it?\//’eTJ mize 10 HS . nternationalstandard package
6~ > JEDEC TO-247 AD
P, T, =25°C 200 W « High frequency IGBT with guaranteed
O Short Circuit SOA capability
T -55...+150 c  IGBT and anti-parallel FRED in one
T 150 °C package
T 55 .. +150 oC * 2nd generation HDMOS™ process
B . * Low VCE (sat) i
M, Mounting torque 1.13/10 Nm/lb.in. - for low on-state conduction losses
- * MOS Gate turn-on
Wweight 6 9 - drive simplicity
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s Applications
o o » AC motor speed control
Symbol Test Conditions Characteristic Values « DC servo and robot drives
(T, =25°C, unless otherwise specified) « DC choppers
min. | typ. | max. « Uninterruptible power supplies (UPS)
» Switch-mode and resonant-mode
BVees le =750 pA Vs =0V 600 v power supplies
VGE(m) lc =25mA,V =V 5 8 V
lees Veg =0.8¢V T,=25°C 500 uA Advantages
Vee =0V T,=125°C 8 mMA . gpace savings (two devices in one
_ _ package)
loes Vee =0V, Vg =420V +100  nA » Easy to mount with 1 screw
- - isolated mounting screw hole)
Veren I =l Ve =15V 30N60U1 25 ! :
¢ 30N60AUL 3.0 R_educes assemply time and cost
* High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 92714F (12/96)

Bl - 14 © 2000 IXYS All rights reserved



LIIXYS

IXSH 30N60U1
IXSH 30N6OAU1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9. le =gy Ve =10V, 7| 13 S
Pulse test, t <300 us, duty cycle <2 %
com Ve =15V,V =10V 100 A
es 2760 pF
C,.. Ve=25V,V =0V, f=1MHz 240 pF
Cres 51 pF
Q, 110 | 150 nC
Q,. e = loge Ve =15V, Vo, = 0.5 V 34| 45 nC
Q,. 47 63 nC
tyon Inductive load, T, =25°C 60 ns
t, e = legy Ve = 15V, L =100 pH, 130 ns
td(off) Ve =08V Ry =470 400 ns
Remarks: Switching times
L may increase for ggmggil; 1 ggg ns
V. (Clamp)>0.8+V_, ns
Eoq higher T, or increased R 30N60AUL 25 mJ
Laon Inductive load, T, = 125°C %0 "
t, T 130 ns
E, le = legy Ve =15V, 4.2 mJ
tyor L=100uH 30N6OU1 | 540 | 1000 ns
Vee =08 Vg Rg=4.70Q 30N60AUL | 340 | 525 ns
t, Remgrks: Switching times 30N60U1 600 | 1500 ns
may increase for 30N60AUL 340 | 700 ns
V__(Clamp) >0.8+V__, higher
Eor T orincreased R, 30N6G0U1 12 mJ
J G 30N60AUL 6 mJ
Rinsc 0.63 K/W
Ry o 0.25 KIW

Reverse Diode (FRED)

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

Symbol Test Conditions min. | typ. | max.
Vv, o= lege Ve =0V, 16 V
Pulse test, t <300 ps, duty cycle d<2 %
Lo } le = leger Voe = 0V, -di/dt = 240 Alus 10 15 A
. V., =360V T,=125°C | 150 ns
I.=1A;-di/dt=100Alus;V,=30V T,= 25°C 35 50 ns
R 1 KW

TO-247 AD (IXSH) Outline

<—C-—->' - L
[ 1
%__JD{;l
t‘ 1

H

=i |

A

Dim.

Millimeter Inches
Min. Max. | Min. Max.

19.81 20.32 | 0.780 0.800
20.80 21.46 | 0.819 0.845

15.75 16.26 | 0.610 0.640
3.55 3.65(0.140 0.144

4.32 5.49|0.170 0.216
54 6.2|0.212 0.244

1.65 2.13 |0.065 0.084
- 45 - 0.177

1.0 1.4|0.040 0.055
10.8 11.0|0.426 0.433

4.7 5.30.185 0.209
0.4 0.8|0.016 0.031

ZIZM | R |ITO|TMTMOO|®m>

1.5 2.49|0.087 0.102

© 2000 IXYS All rights reserved
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LIIXYS XSH 30NB0AUL

Fig.1 Saturation Characteristics Fig.2 Output Characterstics
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LIIXYS

IXSH 30N60U1
IXSH 30N60AU1

Fig.7 Turn-Off Energy per Pulse and
Fall Time on Collector Current

Fig.8 Dependence of Turn-Off Energy
Per Pulse and Fall Time on R
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LIIXYS XSH 30NOAU

Fig.12 Maximum Forward Voltage Drop Fig.13 Peak Forward Voltage V., and
Forward Recovery Time t,
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Fig.18 Diode Transient Thermal resistance junction to case
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LIXYS

High Speed IGBT with Diode IXSH 30N60BD1
IXSK 30N60BD1
IXST 30N60BD1
Short Circuit SOA Capability
c
G
E
Symbol Test Conditions Maximum Ratings
Ve T, =25°C to 150°C 600 Y
Vear T, =25°C to 150°C; Ry, = 1 MQ 600 Y
Vs Continuous +20 \Y
Ve Transient 30 \
les T, =25°C 55 A
leon T, =90°C 30 A
Loy T, =25°C, 1 ms 110 A
SSOA Vo =15V, T,=125°C, R, = 10 Q l oy = 60 A
(RBSOA) Clamped inductive load, V =0.8 V.
te V,=15V,V, =360V, T, =125°C 10 ps
(SCSOA) R, =33 Q, non repetitive
P, T, =25°C 200 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Weight TO-247/TO-268 6/4 g
TO-264 10 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV, Il =750 pA, V=0V 600 %
VGE(th) lc =25mA,V =V 4 7 \%
les V. =08V _ T,=25°C 200 A
V., =0V T,=125°C 3 mA
lees Vo =0V,V, =+20V +100 nA
Vergan Vee =15V :c - :cgo gg x
c~ leos :

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

V =

CES

Cc25
\%

CE(sat)
t

600 V
55 A
20V

140 ns

fi

TO-247AD
(IXSH)

TO-268 (D3)
(IXST)

TO-264
(IXSK)

C = Collector
TAB = Collector

G = Gate
E = Emitter

Features

* International standard packages:
JEDEC TO-247, TO-264& TO-268

* Short Circuit SOA capability

» Medium fregeuncy IGBT and anti-
parallel FRED in one package

* New generation HDMOS™ process

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

» Easy to mount with 1 screw
(isolated mounting screw hole)

 Surface mountable, high power case
style

» Reduces assembly time and cost

 High power density

98517A (7/00)

B1-20
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IXSH 30N60BD1

IXSK 30N60BD1 IXST 30N60BD1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
gfs Ic = Icgo; ceE™ 10 v, 10 S
Pulse test, t <300 us, duty cycle <2 %
C.. 3100 pF
C... =25V,V, =0V, f=1MHz 240 pF
C... 30 pF
Q, 100 nC
Q,. le = lege Voe =15V, V. = 0.5V 30 nC
Q. 38 nC
:d(on) Inductive load, T, = 25°C 28 ns
ri — . — ns
oy lo = leoni Voe = 15V 150 | 270 ns
t, =08V R, =47Q 140 270 ns
E,, Note 1. 15| 25 md
tion) 30 ns
t, Inductive load, T,=125°C 35 ns
E 05 mJ
on lo=1_; =15V

LI, ¢ e 270 ns
t, Ve =08 VCES’ R;=4.7Q 250 ns
E Note 1 25 mJ
Ric 0.62 KIW
Ry o TO-247 0.25 KIW
Ryc TO-264 0.15 KIW

Reverse Diode (FRED)

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

Symbol Test Conditions min. | typ. | max.

V. =l Ve =0V T,=150°C 17 Vv
Note 2 T,=25°C 25 V

leas I =50A; V. =0V; T,=100°C 2| 25 A
V,=100V; -di_/dt = 100 A/us

t, I.=1A; -di/dt=100 Alus; V, =30V T,=25°C 35 | 50 ns

Riuc .09 K/W

Notes: 1. Switching times may increase for V__ (Clamp) > 0.8 « V

ces» Nigher T, orincreased R ..

2. Pulse test, t <300 pus, duty cycle d <2 %

TO-268AA (IXST) (D® PAK)

— JHEx
mal s

H 4

El —=

Dim.| Millimeter Inches
Min.  Max. Min. Max.

A 49 51| .193 .201
A | 27 29| .106 .114
A, | 02 25| .001 .010

b 1.15 1.45| .045 .057
b, 1.9 2.1 .75 .83
C 4 .65 | .016 .026

D [13.80 14.00 | .543 .551
E [15.85 16.05| .624 .632
E, | 13.3 13.6| .524 .535

e 5.45BSC .215BSC
H [18.70 19.10 | .736 .752
L 240 2.70 | .094 .106

L1 | 1.20 1.40| .047 .055
L2 | 1.00 1.15| .039 .045
L3 0.25 BSC .010 BSC
L4 | 3.80 4.10| .150 .161

TO-247 AD (IXSH) Outline

= Gy -L

U

4k

L IR

G J

B | <M
N

K] -

Dim.| Millimeter Inches
Min. Max. | Min. Max.

19.81 20.32 | 0.780 0.800
20.80 21.46 | 0.819 0.845

15.75 16.26 | 0.610 0.640
3.55 3.65|0.140 0.144

4.32 5.49|0.170 0.216
5.4 6.2(0.212 0.244

1.65 2.13|0.065 0.084
45 |- 0.177

1.0 1.4]0.040 0.055
10.8 11.0 | 0.426 0.433

4.7 5.3|0.185 0.209
0.4 0.8|0.016 0.031

1.5 2.490.087 0.102

ZIEM | "R |TOQ|TMTmM|OO |(T>

TO-264 AA (IXSK) Outline

' ] L] A2
Ny
R { T
N r\% ar e
i
R
12 3

1L

mﬁmw
—4 oP

Dim. Millimeter Inches
Min.  Max. [ Min. Max.
A 4.82 5.13 .190 .202
Al | 254 2.89 .100 114
A2 2.00 2.10 .079 .083
b 1.12 1.42 .044 .056
b1 2.39 2.69 .094 .106
b2 2.90 3.09 114 .122
c 0.53 0.83 .021 .033
D [25.91 26.16 |1.020 1.030
E [19.81 19.96 .780 .786
e 5.46 BSC .215 BSC
J 0.00 0.25 .000 .010
K 0.00 0.25 .000 .010
L 20.32 20.83 .800 .820
L1 2.29 2.59 .090 .102
P 3.17 3.66 .125 144
Q 6.07 6.27 .239 .247
Q1 |8.38 8.69 .330 .342
R 3.81 4.32 .150 .170
R1 [1.78 2.29 .070 .090
S 6.04 6.30 .238 .248
T 1.57 1.83 .062 .072

Min. Recommended Footprint
r—f 0.653 [16.59] A‘ &

|
7,717,, .
\

0500 [12.70] ’«
Il

0884 [21.95] —=

J .18 [3.00]
0215 [5 48]

© 2000 IXYS All rights reserved
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-I IXYS IXSH 30N60BD1 [IXSK 30N60BD1 IXST 30N60BD1

Fig.1 Saturation Characteristics Fig.2 Output Characterstics
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I_II x 1 S IXSH 30N60BD1 [IXSK 30N60BD1 IXST 30N60BD1

Fig.7 Turn-Off Energy per Pulse and Fig.8 Dependence of Turn-Off Energy
Fall Time on Collector Current Per Pulse and Fall Time on R,
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Fig.9 Gate Charge Characteristic Curve Fig.10 Turn-Off Safe Operating Area
15 T 100
L 1.=30A /
m Vg =300V / \
12
B — - o
" i /— 2 10 T,=125°C \
£ 9 / S R = 4.7Q \\
= L E— dVv/dt < 5V/ns \
w i <
o 6 \ \
- / _O 1 v
L \
3 \\
O Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il 0.1
0 25 50 75 100 125 0 100 200 300 400 500 600
Q, - nanocoulombs Ve - Volts
Fig.11 Transient Thermal Resistance
1 ; E=EssE ==
L D=0.5 :
D=0.2 E——— //::’
g 0.1}p=0.1 = —
D=0.05 B —
é 47
9 D=0.02 T
N 0.01 02001 — 1 1] D = Duty Cycle
— Single pulse
ooor L ||
0.00001 0.0001 0.001 0.01 0.1 1

Pulse Width - Seconds

© 2000 IXYS All rights reserved B1 - 23

sanofijiw - #3°'3



-
-I IXYS IXSH 30N60BD1 [IXSK 30N60BD1 IXST 30N60BD1
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50 25
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0 1 2 3V 100 Alus 1000 0 200 400 600 A/us 1000
Vv, —=— ~di /dt —= ~dig/dt —=—
Fig. 12 Forward current |_versus V. Fig. 13 Reverse recovery charge Q, Fig. 14 Peak reverse current |,
versus -di /dt versus -di /dt
2.0 90 . 20 ——— 1.00
T\/J: 100°C T TVJ__]‘OO C
T ns V, =300V vl =30A v us
T / Vir \ FR / t,
15 b \ 15 1% 0.75
K1 80 fr \
~ = 60A
o \\ \—T 1= 304 \
RM /
|~
A / 70 BN —— / \
0.5 5 0.25
A \ T~ )
A q N
\\
—
0.0 60 0 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0O 200 400 600 A/us 1000
Ty, — -difdt —=— difdt —=—
Fig. 15 Dynamic parameters Q, I ,,, Fig. 16 Recovery time t_versus -di_/dt Fig. 17 Peak forward voltage V., and t,
versus T, | versus di /dt
1 Constants for Z, _ calculation:
KIW
/,/ i R, (KIW) t (s)
T P 1 0.502 0.0052
0.1 7 2 0.193 0.0003
e v 3 0.205 0.0162
P4
/ g
0.01 7
///
0.001 / pseP 295
0.00001 0.0001 0.001 0.01 0.1 S 1

t —=

Fig. 18 Transient thermal resistance junction to case

Bl - 24 © 2000 IXYS All rights reserved



LIIXYS

High Speed IGBT with Diode IXSH30N60CD1

IXSK30N60CD1

IXST30N60CD1
Short Circuit SOA Capability

c
Preliminary data s
E

Symbol TestConditions Maximum Ratings
Ve T, =25°C to 150°C 600 Y
Vear T, =25°C to 150°C; Ry = 1 MQ 600 Y
Vies Continuous +20 \Y
Vieem Transient +30 \%
leye T, =25°C 55 A
leoo T, =90°C 30 A
Loy T, =25°C, 1 ms 110 A
SSOA Vo=15V, T,=125°C, R, = 10 Q |y = 60 A
(RBSOA) Clamped inductive load, V =0.8 V.
tec Vo =15V, V=360V, T,=125°C 10 us
(SCSOA) R, =33 Q, non repetitive
P, T, =25°C 200 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Weight 6 g
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV es Il =750 pA, V=0V 600 v
VGE(m) e =25mA,V =V 4 7 V
lces Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 3 mA
loes Vg =0V, V =420V +100 nA
VCE(SEO V=15V Ie = lego 25 V

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

Vies = 600V
l,s = 55A
Vegeay = 29V
t. = 70ns
TO-247AD
(IXSH)

E
TO-268 (D3)
(IXST)

G = Gate C = Collector
E = Emitter TAB = Collector
Features

« International standard packages:
JEDEC TO-247, TO-264& TO-268

« Short Circuit SOA capability

« High fregeuncy IGBT and anti-
parallel FRED in one package

* New generation HDMOS™ process

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

 Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

» Easy to mount with 1 screw
(isolated mounting screw hole)

» Surface mountable, high power case
style

* Reduces assembly time and cost

» High power density

98518A (7/00)

© 2000 IXYS All rights reserved
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_-I IXYS IXSH30N60CD1 IXSK30N60CD1 IXST30N60CD1

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) TO-247 AD (IXSH) Outline
min. | typ. |max. Ty
E5e |
Y 4 i
g, I, =l Ve =10V, 10 s F o T
Pulse test, t < 300 ps, duty cycle <2 % { _,Iﬂ 1
C.. 3100 pF A
C,.. V.. =25V,V, =0V, f=1MHz 240 pF U L
Cres 50 pF ke Y
Qg 100 nC Dim.| Millimeter Inches
Qge Ic = |c90' VGE =15V, VCE =05 VCES 30 nC Min. Max. | Min. Max.
Q 38 nC A [19.81 20.32 | 0.780 0.800
9 B [20.80 21.46 | 0.819 0.845
Lyom) Inductive load, T, = 25°C 30 ns C [15.7516.26 | 0.610 0.640
t. . _ 30 ns D |3.55 3.65|0.140 0.144
ri I =g Ve =15V
Loty A o 9 | 150 ns E | 432 5490170 0.216
t Vee =08 Vg Ro=4.70Q 70| 120 ns F 5.4 6.2|0.212 0.244
E,, Note 1. 0.7 12 mJ G |1.65 2.13|0.065 0.084
H - 45|- 0.177
Lo Inductive load, T, = 125°C 35 ns J | 1.0 140040 0.055
i L=l v =15V 35 ns K |10.8 11.0|0.426 0.433
Eon ¢ Tcoor TeE T 0.5 mJ L | 47 530185 0.209
toorn V=08V R, =470Q 150 ns M | 0.4 080016 0.031
t. 140 ns
fi N | 1.5 2.490.087 0.102
E., Note 1 12 mJ
R, 062 KW | TO-264 AA (IXSK) Outline
Rk TO-247 0.25 KW 4 A
I
Ryok TO-264 0.15 KW £ ®idai
T
A 12 3 "
Reverse Diode (FRED) Characteristic Values !
(T, =25°C, unless otherwise specified) [
Symbol Test Conditions min. | typ. | max. o1l 21102 e
A =1 Ve =0V T,=150°C 17 Vv @m”
Note 2 T,=150°C 25 Vv
Dim. Millimet Inch
I, I_=100A; V__=0V; T, = 100°C 2| 25 A ™| ine ek, | i Max.
V,=100V; -di_/dt = 100 A/us A [482 513 [ 100 202
Al 2.54 2.89 .100 114
. I_=1A;-di/dt=100 A/us; V, =30V T,= 25°C | 35 | 50 ns A2 |2.00 210 | 079 .083
b 1.12 1.42 .044 .056
bl 2.39 2.69 .094 .106
RthJC 10 K/W b2 2.90 3.09 114 122
c 0.53 0.83 .021 .033
Notes: 1. Switching times may increase for V. (Clamp) > 0.8 « V., higher T, orincreased R,. D [2591 26.16 |1.020 1.030
2. Pulse test, t <300 ps, duty cycled <2 % E 19.;&6 tgs.ge '752015 557086
J 0.00 0.25 .000 .010
TO-268AA (IXST) (D? PAK) Dim. Millimeter !nches E 28:22 28:22 :388 :g;g
A Min. Max. | Min. Max. L1 |220 259 | .090 .102
’7 54‘ EM E1—=] A 4.9 51| .193 .201 P 3.17 3.66 | .125  .144
2 C2 l—_ A, 2.7 29| .106 .114 Q 6.07 6.27 .239 .247
—‘ ‘:| — '|' A, 02 25| .001 .010 Q1 [8.38 8.69 .330 .342
® ® R 3.81 4.32 .150 .170
D1 b 1.15 1.45 045 .057 R1 1.78 2.29 .070 .090
D H 4 b2 1.9 2.1 75 -83 S 6.04 6.30 .238 .248
}. _l c 4 -65 016 .026 T 1.57 1.83 .062 .072
L D [13.80 14.00 | .543 551
L1 E |1585 16.05| .624 .632 Min. Recommended Footprint
@ I.I:'ﬂf_g ¢ ol E, | 13.3 13.6 | .524 .535 P
r—— 0.653 [16.59]
e 5.45 BSC 215 BSC
H [18.70 19.10 | .736 .752 ‘
L | 240 270 | .094 .106 e
@ 13 I L1 | 1.20 1.40| .047 .055 g
Toat i L2 | 1.00 1.15| .039 .045 e
_I . I_ L3 | 0.25BSC 010 BSC - *
L4 | 3.80 4.10| .150 .161 i e
*‘ L 0.215 [5.45i

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
Bl -26 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 ©2000 IXYS All rights reserved

4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIIXYS

High Speed IGBT IXSH 40N60B
IXST 40N60B

Short Circuit SOA Capability

o}

G

Preliminary data

E
Symbol Test Conditions Maximum Ratings
Vees T, =25°C1t0150°C 600 Vv
Vear T, =25°C to 150°C; Ry = 1 MQ 600 Y
Vies Continuous +20 \Y
Ve Transient 30 \
les T. =25°C 75 A
leoo T, =90°C 40 A
Loy T, =25°C,1ms 150 A
SSOA V=15V, T,=125°C,R =2.7Q Iy = 80 A
(RBSOA) Clamped inductive load, V = 0.8 V¢ @ 0.8V
tee V,=15V,V,_ =360V, T,=125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 280 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Weight 6 g
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ.| max.
BV, . l. =250pA V, =0V 600 %
VGE(m) lc =4mA\V =V 4 7 V
lees Vg =08V T,=25°C 25 pA
Vg =0V T,=125°C 1 mA
loes Vg =0V, V =420V +100 nA
VCE(sat) IC = IC90’ VGE = 15 V 22 V

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

Vs = 600V
| s = 75A
Veeway = 2.2V
tiye = 100ns

TO-247 AD (IXSH)

GC
E

TO-268 (D3) (IXST)

E™ ﬁ\ (TAB)
G = Gate
E = Emitter TAB = Collector
Features

* International standard packages
» Guaranteed Short Circuit SOA
capability
* LOW VCE(sat) i
- for low on-state conduction losses
* High currenthandling capability
¢ MOS Gate turn-on
- drive simplicity
Fast Fall Time for switching speeds
up to 50 kHz

Applications
* AC and DC motor speed control

* Uninterruptible power supplies (UPS)
» Welding

Advantages
» Easy to mount with 1 screw (TO-247)

(isolated mounting screw hole)
 High power density

98521B (7/00)

© 2000 IXYS All rights reserved
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LIXYS

IXSH 40N60B
IXST 40N60B

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

TO-247 AD (IXSH) Outline

min. | typ. |max. ~ G ' —L
9, I =l Ve =10V, 16| 23 s ! ——F t |
Ise test, t < 300 us, duty cycle <2 % E 1 (i B
Pu < , < P 1+b B
C... 3700 pF ' ‘ |
C.oe } £=25V,V =0V, f=1MHz 280 pF ‘_l‘-l t
Cres 80 pF A
i
Q, 190 nC J
_ _ G J M
Qge lege Vee =15V, V=05V 45 nC e i N
K—» — |-
Qgc 90 nC
Lo >0 " Dim.| Milli Inch
. t
t, Inductive load, T, =25°C 50 ns m Mi'n_'m‘,f,,g; Mi:_c e,j,ax_
L. IC = ICQO, V. =15V, L =100 pH 110 | 200 ns A [19.8120.32 | 0.780 0.800
t, =08V, R,=27Q 120 | 200 ns B [20.80 21.46 | 0.819 0.845
C [15.75 16.26 | 0.610 0.640
E,q 18| 26 mJ D |355 3.65|0.140 0.144
E |4.32 5.49(0.170 0.216
td(m) 55 ns F 54 6.2|0.212 0.244
G |1.65 2.13|0.065 0.084
L Inductive load, T,=125°C 170 ns H - 45|- 0.177
on |C |Cgov V., =15V, 17 mJ J 1.0 1.4 |0.040 0.055
tyen =08V R, =270 190 ns K |10.8 11.0 |0.426 0.433
180 L 4.7 5.3/0.185 0.209
t, ns M | 04 0.8]0.016 0.031
off 2.0 mJ N 1.5 2.49|0.087 0.102
Rinsc 045 KW | 15.268AA (D° PAK)
Riex (IXSH40N60B) 0.25 KW A
Al e —
b ECQ E1
| D1
H 4
gkl e
T Fer L
-8 J
L
Dim.| Millimeter Inches
Min. Recommended Footprint Min.  Max. | Min. Max.
A 49 51 .193 .201
A 27 29| .106 .114
[ 0653 [1659) | A | 02 25| 001 010
i b | 1.15 1.45| .045 .057
| 7 F b, 1.9 21| .75 .83
I 7777L7777§£‘ i c 4 65| .016 .026
_ | Lo 8 D [13.80 14.00 | .543 .551
R ‘ 58 & E |15.85 16.05| .624 .632
= ‘ s g E, | 13.3 13.6 | .524 .535
2 | b e | 545BSC 215BSC
° ‘ H [18.70 19.10 | .736 .752
T r L | 240 2.70| .094 .106
L1 | 1.20 1.40| .047 .055
J L [~ b118 (300 L2 | 1.00 1.15| .039 .045
[5.46] L3 0.25 BSC .010 BSC
L4 | 3.80 4.10| .150 .161
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B1-28 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 ©2000 IXYS All rights reserved

4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIIXYS

IGBT with Diode
PLUS247™ package

Short Circuit SOA Capability

IXSK 40N60BD1
IXSX 40N60BD1

C
G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vs T, =25°Cto150°C 600 \
Vs T, =25°Ct0 150°C; R = 1 MQ 600 %
Vies Continuous +20 \
Veem Transient +30 \%
leos T. =25°C, limited by leads 75 A
l oo T, =90°C 40 A
ey T. =25°C,1ms 150 A
SSOA V=15V, T, =125°C,R =22 Q lo, = 80 A
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
te V,=15V,V_ =360V, T, =125°C 10 us
(SCSOA) R, =22 Q, non repetitive
R T, =25°C 280 wW
T, -55... +150 °C
T, 150 °C
T, -55 ... +150 °C
M, Mounting torque (TO-264) 0.9/6 Nm/lb.in.
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Weight TO-264 10 g
PLUS247 5 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV .. I, =1mAV, =0V 600 Vv
VGE(m) lc =4mA\V =V 4 7 \%
les V. =08V T,= 25°C 650  pA
Vg, =0V T,=150°C 5 mA
lees Vo =0V,V, =+20V +100  nA
VCE(sat) e =legy Ve =15V 22 \%

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

V.. =600 V
l, = 75 A
VCE(Sat) =22 V
tﬁ(typ) =120 ns

PLUS 247™ p

(IXSX)

>
! c(TAB)
G
¢ E
TO-264 AA
(IXSK)
G

G = Gate, C = Collector,

E = Emitter

Features

* International standard packages

* Guaranteed Short Circuit SOA
capability

» Medium frequency IGBT and anti-
parallel FRED in one package

* Latest generation HDMOS™ process

° LOW VCE(sat)
- forminimum on-state conduction

losses

* MOS Gate turn-on
- drive simplicity

* Fast Recovery,low leakage Epitaxial
Diode
- soft recovery with low |,

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

* Switch-mode and resonant-mode
power supplies

Advantages

» PLUS 247™ package for clip or spring
mounting

 Space savings (two devices in one
package)

» Reduces assembly time and cost

98573A (7/00)

© 2000 IXYS All rights reserved
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LIXYS

IXSK 40N60BD1
IXSX40N60BD1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-264 AA Outline
min. | typ. |max. T 4 A
| I/’\\s Q ” (A
95 Ic = lcgo; VCE =10V, 16 23 S D ?—1 v E‘[ﬂ— Tr
Pulse test, t <300 ps, duty cycle <2 % K} ) I
1 2 3|y i
C..s 3700 pF :
L
C,.. Vo =0V,V, =25V, f=1MHz 440 pF ||
b (- C
CVSS 60 pF bt Nl T
Qg 190 nC mfackside
A4 ___[epP
Q,. e = logor Ve = 15V, V. = 0.5V 45 nC
Qgc 88 nC Dim. Millimeter Inches
Min. Max. | Min. Max.
td(on) \ Inductive load, T, =25°C 50 ns A |482 513 ] 190 202
Al 2.54 2.89 .100 114
t, Ic = leopr Ve =15V, L =100 pH, 50 ns A2 [2.00 210 | 079 .083
— — b 1.12 1.42 .044 .056
L. > Vee =08 Ve Ry =270 110 200 ns bl |2.39 269 | .094 .106
. H H : H b2 2.90 3.09 .114 .122
t, Remarks: Switching times may increase 120 200 ns o Tocs o83 021 033
) for V. (Clamp) > 0.8 « V., higher T or D [25.91 26.16 |1.020 1.030
= increased R 18 26 mJ E [19.81 19.96 | .780  .786
e 5.46 BSC .215 BSC
t 50 ns J 0.00 0.25 .000 .010
don) ) Inductiveload, T,=125°C kK _J000 025 .000 010
t, | | v 15V L =100 uH 50 ns L [20.32 20.83 | .800  .820
= , = , = L1 2.29 2.59 .090 .102
C C90 GE B 2.2 mJ P 3.17 3.66 .125 .144
on > V=08V R, =27Q Q |6.07 627 | 239 247
Larofr o . . 190 ns Q1 [8.38 869 | .330  .342
(off) Remarks: Switching times may increase R |38L 432 | 150 .170
fi for V__ (Clamp) > 0.8+ VV__, higher T or 180 ns R1 1178 229 | 070 .090
. CE dR CES J S |6.04 630 | 238 .248
E,, ] Increased R 2.6 mJ T 1.57 1.83 | .062 _ .072
Rinsc 0.48 KIW PLUS247™ (IXSX)
Ryc 0.15 KIW
T
T
1) ;r N
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified) Ll P 2 3
. . L
Symbol Test Conditions min. | typ. | max. T
L
A e =gy Ve =0V, 18 V
Pulse test, t <300 ps, duty cycle d <2 % n 0 J L
b2
I, } I= 1 Ve = 0V, -di /dt = 100 Alus 2| 25 A .
. V,=100V ‘
I.=1A; -di/dt = 200 A/us; V=30V 35 ns
R 0.75 K/W Dim.[  Millimeter Inches
thJc Min. Max. | Min. Max.
A |4.83 521 .190 .205
A, | 229 254| .090 .100
A, | 191 2.16| .075 .085
b [1.14 1.40][ .045 .055
b, |191 213| .075 .084
b, | 292 3.12| .115.123
c o061 0.80] .024 .031
D [0.80 21.34 | .819 .840
E [15.75 16.13 | .620 .635
e 5.45BSC | .215 BSC
L [19.81 20.32| .780 .800
L1 |[3.81 4.32| .150 .170
Q |559 6.20 | .220 .244
R |4.32 483| .170 .190
B1 - 30 T g T e v e e o e o L e ©2000 IXYS Al rights reserved

4,850,072 4,931,844

5,034,796

5,063,307

5,237,481

5,381,025



l_-l IXYS Advanced Technical Information

IGBT with Diode IXSR 40N60BD1 V.., =600 V
™ —_
ISOPLUS 247 e 70 A
(Electrically Isolated Backside) Vv =22 V
CE(sat)
. L =120 ns
Short Circuit SOA Capability
G
E
Symbol Test Conditions Maximum Ratings
ISOPLUS 247™
VCES TJ = 25°C to 150°C 600 \Y N E 153432
Vier T, =25°Ct0 150°C; R, = 1 MQ 600 Y,
Vies Continuous +20 \Y
Vieem Transient +30 \%
less T, =25°C 70 A G .
loso Te =90°C 40 A Isolated backside*
Loy T, =25°C,1ms 150 A
SSOA V=15V, T, =125°C,R =22 Q Iy =80 A
(RBSOA)  Clamped inductive load, L =30 uH @ 0.8V ., G = Gate, C = Collector,
E = Emitter
te Ve=15V,V =360V, T,=125°C 10 us
(SCSOA) R, =22 Q, non repetitive
R T, =25°C 170 w  “Patentpending
T, -55...+150 °C
T, 150 °C
Teo -55...+150 °C Features
VisoL 50/60 Hz, RMS  t=1 minleads-to housing 2500 V~ + DCB Isolated mounting tab
» Meets TO-247AD package Outline
Maximum lead temperature for soldering 300 °C « High currenthandling capability
1.6 mm (0.062 in.) from case for 10 s * Latest generation HDMOS™ process
* MOS Gate turn-on
Weight 5 g - drive simplicity
Applications
* Uninterruptible power supplies (UPS)
Symbol Test Conditions Characteristic Values « Switched-mode andresonant-mode
(T, =25°C, unless otherwise specified) power supplies
min. | typ. | max. « AC motor speed control
» DC servo and robot drives
BVCES IC =1mA, VGE =0V 600 \ « DC Choppers
VGE(lh) le =4mA V=V, 4 7 \%
lees Vi =08V T,= 25°C 650 pA  Advantages
Vg =0V T,=150°C 5 mA

» Easy assembly
loes Vi =0V, V =220V +100 nA « High power density

* Very fast switching speeds for high
frequency applications

<

Vv I =1 V=15V 2.2

CE(sat) C

IXYS reserves the right to change limits, test conditions, and dimensions. 98672 (07/00)
© 2000 IXYS All rights reserved B1-31




LIXYS

IXSR 40N60BD1

Symbol Test Conditions Characteristic Values

(T, =25°C, unless otherwise specified)
min. | typ. |max.
9. =1V, =10V, 16 | 23 S
Pulse test, t <300 us, duty cycle <2 %

Cies 3700 pF

C... Ve =0V,V, =25V, f=1MHz 440 pF

Crss 60 pF

Q, 190 nC

Q, le=1; Ve =15V, V= 0.5V 45 nC

Q,e 88 nC

td(on) \ Inductive load, T, =25°C 50 ns

t, le=1; Vg =15V, L =100 uH, 50 ns

td(off) > Vee =08 Vees Ry =270 110 200 ns

Remarks: Switching times may increase

t. : 120 200 ns

fi ) for V. (Clamp) > 0.8 « V., higher T or

Eon increased R, 18| 26 mJ

t 50 ns

dtom) \ Inductive load, T, = 125°C

L I.=1_V__=15V,L=100 puH %0 ns

Eon \; -TyogEv R’—27Q“ 22 m

Lot > oo e . 190 ns

(off) Remarks: Switching times may increase 180

ty for V. (Clamp) > 0.8 V., higher T, or ns

E, ] increased R, 26 mJ

Rinsc 0.73 K/W

Ryex 0.15 KIW

Reverse Diode (FRED)

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

Symbol Test Conditions min. | typ. | max.
V. I =1, V=0V, 18 V
Pulse test, t <300 us, duty cycle d <2 %
Lo, l. =1, Ve =0V, -di/dt = 100 Alus 2|25 A
t, V,=100V
I, =1A,; -di/dt=200 Alus; V=30V 35 ns
R 1.15 KW

thJC

Note: 1. I.=40A

ISOPLUS 247 (IXSR) OUTLINE

]

I T =

BT

-

1

2 3

U —

ﬂu

L

~ -
B b2 ' :”ic J@]L
X2

@ 1 Gate, 2 Drain (Collector)
3 Source (Emitter)

4 no connection

Dim. Millimeter Inches
Min.  Max. | Min. Max.
A 4.83 5.21 | .190 .205
A, 2,29 254 | .090 .100
A, 191 2.16 | .075 .085
b 1.14 1.40 | .045 .055
b, 191 2.13 | .075 .084
b, 292 3.12 | .115 .123
C 0.61 0.80 | .024 .031
D |20.80 21.34 | .819 .840
E |15.75 16.13 | .620 .635
e 5.45 BSC .215 BSC
L 19.81 20.32 | .780 .800
L1 3.81 4.32 | .150 .170
Q 559 6.20 | .220 .244
R 432 4.83 | .170 .190
S [13.21 13.72 | .520 .540
T |15.75 16.26 | .620 .640
] 1.65 3.03 | .065 .080

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:

B1-32 4,835,592 4,881,106 5,017,508
4,850,072 4,931,844 5,034,796

5,049,961 5,187,117 5,486,715
5,063,307 5,237,481 5,381,025

© 2000 IXYS All rights reserved




LIIXYS

IGBT with Diode
ISOPLUS247™

(Electrically Isolated Backside)

IXSR 40N60CD1

Short Circuit SOA Capability c
G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y
Vier T, =25°Ct0 150°C; R, = 1 MQ 600 \
Vies Continuous +20 \Y
Vem Transient 30 \
leos T. =25°C, limited by leads 62 A
leso T, =90°C 37 A
lew T, =25°C,1ms 150 A
SSOA V=15V, T, =125°C,R =22 Q oy =80 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
te Ve=15V,V =360V, T,=125°C 10 ps
(SCSOA) R, =22 Q, non repetitive
P. T, =25°C 210 W
T, -55...+150 °C
T, 150 °C
Teo -55...+150 °C
VigoL 50/60 Hz, RMS  t=1min 2500 v~
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Weight PLUS247 5 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.

BV .o I =1mA V, =0V 600 v
VGE(lh) le =4mA V=V, 4 7 \%
logs Vg =08V 650 pA

Vge =0V T,=150°C 5 mA
loes Vg =0V,V, =%20V +100  nA
Vg lo =1,V =15V 25 V

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

Vs =600 V
| s = 62 A
VCE(SAT) = 25 V
t = 70ns

fi(typ)

ISOPLUS 247™ (IXSR)
A\ E153432

/
E .
Isolated backside*

G = Gate,
E = Emitter

C = Collector,

*Patent pending

Features

« DCB Isolated mounting tab
» Meets TO-247AD package Outline
« High currenthandling capability
* Latest generation HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

* Uninterruptible power supplies (UPS)

 Switched-mode and resonant-mode
power supplies

» AC motor speed control

» DC servo and robot drives

» DC choppers

Advantages
» Easy assembly
* High power density

* Very fast switching speeds for high
frequency applications

98673A (7/00)

© 2000 IXYS All rights reserved
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SIXYS IXSR 40N60CD1
-I
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) ISOPLUS 247 (IXSR) OUTLINE
min. | typ. |max. ; A s
yp T TR Rl [T
9 .= 15V =10V, 16 | 23 S F_ > Hy
Pulse test, t < 300 us, duty cycle <2 % ;E ' mj r : =
Cios 3700 pF L
C... V=0V, V25V, = f=1MHz 440 pF T A
C,es 60 pF T
Q, 190 nC L
Q, le=15 Ve =15V, V=05V 45 nC v, A
o o c AN gk
Inductive load, T, =25°C 1 Gate, 2 Drain (Collector)
td(on) J 50 ns @ 3 Source (Emitter)
t, |c = |T, VGE =15V, L =100 pH, 50 ns 4 no connection
V=08V R, =R;=27Q
td(off) e . CE% G . " 70 140 ns Dim. Millimeter Inches
t Remarks: Switching times may 70 | 120 Min. Max. | Min. Max.
fi increase for V. (Clamp) > 0.8+ V., ns A |483 521 .190 .205
Ei higher T, or increased R 1.0 1.7 mJ A, 229 254 .090 .100
A, |1.91 216 .075.085
yom Inductive load, T, = 125°C S0 ns b [114 140 | .045 055
t 50 ns b, |1.91 2.13| .075 .084
i =1, Vg =15V, L =100 uH b, [292 3.12| .115.123
_ _ _ 2.2 mJ C |0.61 0.80]| .024 .031
o Ve =08V Ry=R, =270 140 D p0.80 21.34 | .819 .840
dloff Remarks: Switching times may ns E {575 16.13 | .620 .635
i increase for V_ (Clamp) > 0.8+ V 140 ns N PO et
E., higher T, or increased R 17 mJ L1 381 432| 150 .170
Q |[559 6.20| .220 .244
Ryue 0.6 KIW R |432 4.83]| .170 .190
S [13.21 13.72 | .520 .540
Rinex 0.15 K/w T [5.75 16.26 | .620 .640
U |1.65 3.03| .065 .080
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
A I =1,V =0V, 18 V
Pulse test <300 pus, duty cycle d <2 %
Lo, I =1, Vs =0V, -di/dt =100 A/us 2| 25 A
. V=100V
I. =1A,;-di/dt=200 Alps; V=30V 35 ns
Ryuc 1.15 KW
Note: 1. I.=40A
B1-34 e R e ey ©2000 IXYS Al rights reserved
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LIIXYS

IGBT with Diode
PLUS247™ package

Short Circuit SOA Capability

IXSK 40N60CD1
IXSX 40N60CD1

C
G
Preliminary data
E
Symbol TestConditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y
Veer T, =25°Cto 150°C; R, =1 MQ 600 \
Vies Continuous +20 \Y
A Transient +30 \%
leos T. =25°C, limited by leads 75 A
leso T, =90°C 40 A
lem T, =25°C,1ms 150 A
SSOA V=15V, T, =125°C, R, =22 Q I,y =80 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
te V,=15V,V,_ =360V, T, =125°C 10 ps
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 280 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mountingtorque (TO-264) 0.9/6 Nm/lb.in.
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Weight TO-264 10 g
PLUS247 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV .. I, =1mAV, =0V 600 Vv
VGE(th) lc =4mA\V =V 4 7 \%
les V. =08V T,= 25°C 650  pA
Vg, =0V T,=150°C 5 mA
locs Vo =0V,V, =+20V +100  nA
Veeean le =legy Vee =15V 25 V

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

V.. = 600V
l,, = T75A
VCE(Sat) = 25V
oy = 7ONS
PLUS 247™ .
(IXSX)
>
! c(TAB)
G
c E
TO-264 AA
(IXSK)
G
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

« International standard packages

» Guaranteed Short Circuit SOA
capability

* High frequency IGBT and anti-
parallel FRED in one package

* Latest generation HDMOS™ process

* MOS Gate turn-on
- drive simplicity

 Fast Recovery,low leakage Epitaxial
Diode
- soft recovery with low |,

Applications

» AC motor speed control

» DC servo and robot drives

« DC choppers

« Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» PLUS 247™package for clip or spring
mounting

» Space savings (two devices in one
package)

» Reduces assembly time and cost

98574A (7/00)

© 2000 IXYS All rights reserved
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LIIXYS XSX 40N60CD1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-264 AA Outline
min. | typ. |max. L<—ET> | T
7N |
95 Ic = lcgo; VCE =10V, 16 23 S D ?—1 v E‘[ﬂ— ]
Pulse test, t <300 ps, duty cycle <2 % K} ) I
1 2 3 |y i
C.. 3700 pF :
C,.. V. =0V,V =25V, f=1MHz 440 pF i
b el
Crss 60 pF bt Nl T
Qg 190 nC mfackside
4 _lepr
Qe le = legy Vee =15V, V=05V 45 nC
Qgc 88 nC Dim. Millimeter Inches
Min.  Max. [ Min. Max.
td(on) \ Inductive load, T, =25°C 50 ns A |482 513 ] 190 202
Al 2.54 2.89 .100 114
t, Ic = leopr Ve =15V, L =100 pH, 50 ns A2 [2.00 210 | 079 .083
— — b 1.12 1.42 .044 .056
L. > Vee =08 Ve Ry =270 70 140 ns bl |2.39 269 | .094 .106
t Remarks: Switching times may increase 20| 120 b2 1290 809 | .114 122
fi J ns C 0.53 0.83 .021 .033
) for V. (Clamp) > 0.8 « V., higher T or D [25.91 26.16 |1.020 1.030
= increased R 1.0 17 mJ E [19.81 19.96 | .780  .786
e 5.46 BSC 215 BSC
t 50 ns J__[000 025 [ .000 010
dem \ Inductive load, T,=125°C K_[0.00 025 | .000 .010
t. 50 ns L [0.32 2083 [ .800 .820
i |C = Icgo' VGE =15V, L =100 pH L1 [229 259 | .090 .102
E 2.2 mJ P 3.17 3.66 | .125 .144
on > V=08V R, =27Q Q |6.07 627 | 239 247
Larofr o . 140 ns Q1 |8.38 869 | .330  .342
(off) Remarks: Switching times may increase R |38L 432 | 150 .170
t, for V__ (Clamp) > 0.8 «V___, higher T  or 140 ns RL | 178 229 | .070  .090
. CE dR CES J S |6.04 630 | 238 .248
E,q ] Increased R 1.7 mJ T 157 1.83 | 062 .072
Rinac 0.48 K/W PLUS247™ (IXSX)
Rinex 0.15 KW
T —f—
r’A.:r Flm mljc
—H nl
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified) Ll P 2 3
. . L
Symbol Test Conditions min. | typ. | max. T
L
VF IF = lcgo' VGE =0V, 18 \%
Pulse test, t <300 ps, duty cycle d <2 % n 0 J L
b2
I, } I= 1 Ve = 0V, -di /dt = 100 Alus 2| 25 A .
N V,=100V 4
I.=1A; -di/dt = 200 A/us; V=30V 35 ns
R 0.75 K/W Dim. Millimeter Inches
thic Min.  Max. | Min. Max.
A | 483 521 .190 .205
A, | 229 254 .090 .100
A, | 191 2.16| .075.085
b |1.14 1.40 | .045 .055
b, [1.91 213| .075 .084
b, |292 312| .115 .123
Cc |061 080/ .024 .031
D [P0.80 21.34 | .819 .840
E [15.75 16.13 | .620 .635
e 5.45BSC | .215 BSC
L [19.81 20.32 | .780 .800
L1 |3.81 4.32| .150 .170
Q |[559 6.20| .220 .244
R |4.32 4.83| .170 .190
B1- 36 T e T o Ve ™ & L s U e ©2000 IXYS Al rights reserved
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LIIXYS

IGBT High Speed IXSH 50N60B
Short Circuit SOA Capability

c

G

E
Symbol Test Conditions Maximum Ratings
Veee T, =25°C to 150°C 600 Vv
Veen T, =25°Ct0 150°C; R = 1 MQ 600 %
Vies Continuous +20 \
Viem Transient 30 \
leos T. =25°C, limited by leads 75 A
leoo T, =90°C 50 A
Iy T, =25°C, 1 ms 200 A
SSOA V=15V, T, =125°C,R =22 Q Iy, = 100 A
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
te V,=15V,V_ =360V, T, =125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 250 w
T, -55... +150 °C
T, 150 °C
T, -55 ... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Weight TO-247 6 g
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

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

BV es Il =250 pA, V=0V 600 v

VGE(lh) le =4mA V=V, 4 8 \%

lees Vg =08V T,=25°C 200 pA
Vg =0V T,=125°C 1 mA

loes Vg =0V,V, =+20V +100  nA

Vg le =legy Vee =15V 22| 25 V

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

V., = 600V
|05 = Y5A
VCE(Sat) = 25V
TO-247 AD

G { C(TAB)

c E

G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard package
JEDEC TO-247 AD for surface mount

» Guaranteed Short Circuit SOA
capability

« High frequency IGBT

* Latest generation HDMOS™ process

° LOW VCE(sat)
- forminimum on-state conduction

losses
* MOS Gate turn-on

- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Easy to mount with 1 screw
(isolated mounting screw hole)

* Reduces assembly time and cost

* High power density

97524D (7/00)

© 2000 IXYS All rights reserved

B1-37



LIXYS

IXSH 50N60B

Symbol Test Conditions Characteristic Values :
(T,=25°C, unless otherwise specified) TO-247 AD (IXSH) Outline
min. | typ. |max. ~ G —L
¥
9, I =l Ve =10V, 16| 23 S é— —d F t |
) [ g
Pulse test, t < 300 ps, duty cycle <2 % T Ej* R B
leon V.. =15V,V_ =10V 160 A | L l i
e 3850 pF L l
C... V,=25V,V, =0V, f=1MHz 440 pF |
Cres 50 pF g'] o <A M
N
Q, 167 nC K= =
Q. } le = logy Ve =15V, V. = 0.5V 45 nC
Qqe 88 nC Dim [ Millimeter | Inches
Min. Max. | Min. Max.
Laony Inductive load, T, =25°C 70 ns A [19.8120.32 [0.780 0.800
tri |C - Icgo’ VGE =15V, L =100 HHy 70 ns B [20.80 21.46 | 0.819 0.845
V_=08V__,R. =27Q C [15.75 16.26 | 0.610 0.640
Lot RCE ) chs. h('; . . 150 | 300 ns D |3.55 3.65(0.140 0.144
t emarks: Switching times may increase 150 | 300 ns E 1232 5290170 0216
EfI for Vi, (Clamp) > 0.8 + V., higher T, or 33| 60 m3 F | 54 6.2[0212 0.244
off increased R, ' ' G | 1.65 2.13]0.065 0.084
taom . 70 ns H - 45]- 0.177
¢ Inductive load, T, =125°C 0 ns J 1.0 1.4|0.040 0.055
. K |10.8 11.0|0.426 0.433
l.=1_, V., =15V, L =100 pH
. ¢~ leoo Ve H 0.6 mJ L | 47 53|0.185 0.209
¢ VCE =0.8 VCES, RG =27Q 230 M 0.4 0.8|0.016 0.031
ns
acm Remarks: Switching times may increase N | 1.5 249]0.087 0.102
fi for V. (Clamp) > 0.8 » V., higher T or 230 ns
E,, increased R 48 mJ
Rinsc 05 K/W
Ryex 0.25 KIW
B1-38 e o Y M I S ©2000IXYS Al rights reserved
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LIIXYS
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Figure 1. Saturation Voltage Characteristics
100 | ‘
Ve = 15V 13V
- T,=125°C / /—-
80 A
S 7 / /
(O]
5 60
g— i 11V
<
. 40
. / /
20 ov |
i 7v
o T T T T T T T T T T T T T
0 2 4 6 8 10
Ve - Volts
Figure 3. Saturation Voltage Characteristics
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Figure 5. Admittance Curves
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Figure 2. Extended Output Characteristics
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Figure 6. Capacitance Curves
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IXYS IXSH 50N60B
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LIIXYS

IGBT with Diode

IXSK 50N60BD1
IXSX 50N60BD1

Short Circuit SOA Capability

C
G

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 Y
Ve T, =25°Cto 150°C; R, = 1 MQ 600 \%
Vs Continuous +20 \
Veem Transient +30 \%
leos T. =25°C, limited by leads 75 A
leoo T, =90°C 50 A
ey T, =25°C, 1ms 200 A
SSOA Ve =15V, T, =125°C, R, =22 Q Iy, = 100 A
(RBSOA) Clamped inductive load, L =30 puH @ 0.8V
te V., =15V,V_ =360V, T, =125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 300 w
T, -55...+150 °C
T, 150 °C
T -55... +150 °C
M, Mounting torque 0.9/6 Nm/lb.in.
Weight 10 g
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV, . l. =3mA VvV, =0V 600 %
VGE(m) lc =4mA\V =V 4 8 \%
lees Vg =08V T,= 25°C 350 pA
Vg =0V T,=125°C 5 mA
loes Vg =0V, V =420V +100  nA
Vg le =lg Vee =15V 22| 25

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

V., = 600V
|05 = Y5A
VCE(Sat) = 25V
PLUS247
(IXSX) P
/
! c(TAB)
G
¢ E

TO-264 AA
(IXSK)
G = Gate, C =Collector,
E = Emitter, TAB = Collector
Features

« International standard package
JEDEC TO-264 AA, and hole-less
TO-247 package for clip mounting

» Guaranteed Short Circuit SOA
capability

« High frequency IGBT and anti-
parallel FRED in one package

* Latestgeneration HDMOS™ process

e Low VC_E(_sat) _

- forminimum on-state conduction
losses

* MOS Gate turn-on
- drive simplicity

 Fast Recovery Epitaxial Diode (FRED)
- soft recovery with low |,

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

» Easy to mount with 1 screw
(isolated mounting screw hole)

» Reduces assembly time and cost

98619 (4/99)

© 2000 IXYS All rights reserved
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LIXYS

IXSK 50N60BD1
IXSX 50N60BD1

Symbol Test Conditions Characteristic Values .
(T, = 25°C, unless otherwise specified) TO-264 AA Outline
min. | typ. | max. Ry A
| I/’\\s Q ” L‘
gfs Ic = lcgo; VCE =10V, 16 23 S D ?I v E‘[ﬂ— Tr
Pulse test, t <300 ps, duty cycle <2 % K} ) I
1 2 3|y i
leon V,_=15V,V_ =10V 160 A ”
L
Cios 3850 pF Vol |
C... V. =25V,V__=0V,f=1MHz 440 pF poEE T
Back side
Qg 167 nC
Qge } Ic = |c90' VGE =15V, VCE =05 VCES 45 nC om M:\:I]illlime&egx' Min.ln(:hel;ax.
A 4.82 5.13 .190 .202
QQC 88 nC Al 2.54 2.89 .100 114
A2 2.00 2.10 .079 .083
tyon) Inductive load, T, =25°C 70 ns b | 112 142 | .044 056
b1 2.39 2.69 .094 .106
t, Ic = legpr Ve =15V, L =100 pH, 70 ns b2 [2.90 3.09 | .114 122
— — C 0.53 0.83 .021 .033
Loty Vee =08 Voeg R =270 150 | 300 ns D [25.91 26.16 | 1.020 _1.030
. i i i i E 19.81 19.96 .780 .786
t, fRemarks. Switching times may increase 150 300 ns E 81 1 50 o s
or VCE (Clamp) >08- VCES' hlgher TJ or J 0.00 0.25 .000 .010
Eo increased R 33 6.0 mJ K_ | 000 025 | .000 .010
L 20.32 20.83 .800 .820
td 70 ns L1 | 229 259 .090 .102
on Inductive load, T,=125°C P | 317 3.66 | .125 .144
t, 70 ns Q |6.07 6.27 | 239 247
le = legpr Ve =15V, L =100 uH Q1 [8.38 869 | .330 .342
on 25 mJ R | 381 432 | 150 .170
V=08V R, =270Q RL [1.78 229 | .070  .090
tiofn o . 230 ns S |6.04 630 | 238 248
Remarks: Switching times may increase T 1157 183 | 062 072
fi for Ve (Clamp) > 0.8 V., higher T, or 230 ns
E,, increased R 48 mJ
PLUS247™ (IXSX)
Risc 0.42 KW A
R 0.15 KIW e e —
thcK ’ M4 FLE ml ¢
LA R n
o T
1 2 3
Uk
-~
L
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified) i ;
Symbol Test Conditions min.| typ.| max. E ! J L
VIEW A-A [e]
v, | = logy Ve =0V, 25 vV ||
Pulse test, t <300 us, duty cycle d <2 %
len I =gy Ve = oV, _diF/dt =100 Alus 2 25 A Dim.|  Millimeter Inches
VR =100V Min.  Max. | Min. Max.
rr
I_=1A;-di/dt=200Alus;V_ =30V T = 25° A 1483 521 .190 .205
F ’ S, Ve )= BC| B ns A, 229 254 .090 .100
A, | 191 216 | .075.085
Rinsc 0.75 KW b |1.14 1.40| .045 .055
b, | 191 2.13| .075 .084
b, | 292 3.12| .115.123
c [o061 0.80] .024 .031
D [20.80 21.34 | .819 .840
E [15.75 16.13 | .620 .635
e 5.45BSC | .215 BSC
L [19.81 20.32 | .780 .800
L1 [3.81 4.32| .150 .170
Q |559 6.20| .220 .244
R |432 483]| .170 .190
B1 - 42 T e LogT™ o e e e o ©2000 IXYS Al rights reserved
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HIGH Speed IGBT IXSN 50N60BD2 V.. = 600 V
with HiPerFRED IXSN'50N6OBDS 1., = 75 A
Short Circuit SOA Capability o4 § CEsat) '
o : t. = 150 ns
Buck & boost configurations 2 g 0
Prelimi d 1 ’
reliminary data
y ..BD2 ..BD3
Symbol TestConditions Maximum Ratings SOT-227B, miniBLOC
A\ E153432
Vies T,=25°Cto 150°C 600 \Y ’
Veor T,=25°Cto 150°C; R . = 1 MQ 600 Vv
Vs Continuous +20 \%
Veem Transient +30 \%
5 e T.=25°C 75 A
€1 1 T, =90°C 50 A IXSN50NGOBD2
ey T.=25°C, 1 ms 200 A 1=Emiter; 2 =Gate
3 = Collector; 4 = Diode cathode
SSOA V=15V, T,=125°C,R ,=220Q lg, = 100 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V IXSN50N60BD3
1 = Emitter/Diode Cathode; 2 = Gate
te Vg =15V,V =360V, T,=125°C 10 us  Collector: 4 = Di ;
(SCSOA) R, =22Q, non repetitive 3 = Collector; lode anode
P. T,=25°C 250 w
Verm 600 \Y
LTI I T, =70°C; rectangular, d = 50% 60 A  Features
o . . .
a leen t, z<10 ms; pulse width limited by T, 600 A, International standard package
Py T.=25°C 150 W miniBLOC
T 40 ... +150 oc * Aluminiumnitride isolation
’ . - high power dissipation
Tom 150 c « Isolation voltage 3000 V~
% T -40 ... +150 °C * Very high current, fast switching
Ol M, Mounting torque 1.5/13 Nm/lb.in. IGBT & FRED diode
Terminal connection torque (M4) 1.5/13 Nm/lb.in. * MO,S Ga.te tu.rn.-on
- - drive simplicity
Weight 30 9  « Lowcollector-to-case capacitance
Maximum lead temperature for soldering 300 °C  * Lowpackage inductance (< 10 nH)
1.6 mm (0.062 in.) from case for 10 s - easy to drive and to protect
Symbol Test Conditions Characteristic Values Applications
(T, = 25°C, unless otherwise specified)
min. | typ. | max. » AC motor speed control
» DC servo and robot drives
BV . . =3mA,V_ =0V 600 \4 » DC choppers
Veew . =4mAV_ =V, 4 8 V » Buck converters
I V.. =08V T =25°C 350 pA
CES CE CES J
V., =0V T, =125°C 5 ma  Advantages
lees Vg =0V,V, =220V +100 nA + Easy to mount with 2 screws
» Space savings
Ve san e =leop Vee =15V 2.2 25 VvV * High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 98675 (4/18/2000)
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Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min. | typ. |max. —um B
g, I =1V, =10V, 16 | 27 S | 0 e},
Pulse test, t < 300 ps, duty cycle < 2 % TJN i : I ++j
| NN
Cies 3850 pF —IF: . == E__j
C,. V. =25V,V =0V, f=1MHz 440 pF
Cres 50 pF Lgﬁ%
| R
g 1 i
Qg 167 nC M4 screws (4x) supplied
Q,. e = loger Ve = 15V, V. = 0.5V 45 nC
Q 88 nC Dim Millimeter Inches
gc Min.  Max. Min. Max.
. ° A 31.50 31.88 | 1.240 1.255
taony Inductive load, T, =25°C 70 ns B | 7.80 8.20|0.307 0.323
— — — (03 4.09 4.29|0.161 0.169
t, le = leop Ve =15V, L =100 uH, 70 ns D | 409 4290161 0.169
t fee =08 Ve Ro = Ry = 278 150 | 300 ns = s o o
d(off) . . . . . . . . .
‘. Remarks: Switching times may increase 150 300 ns G 13012 3030 [1186 1193
fi for V. (Clamp) > 0.8+ V__, higher T or H | 38.00 38.23 |1.496 1.505
E increased R, 3.3 6.0 mJ JK 1;83 152(2) gggg gggé
t i 70 ns L 0.76 0.84 | 0.030 0.033
d(on) Inductive load, T,=125°C M | 12.60 12.85 | 0.496 0.506
t. _ _ _ 70 ns N 25.15 25.42 | 0.990 1.001
ri lc = leopr Ve =15V, L =100 uH o) 1.98 2.13 |0.078 0.084
P 495 597 |0.195 0.235
Eon Ve =08V Rg=R(=2.7Q 2:5 mJ Q | 26554 26.90 | 1.045 1.059
aom Remarks: Switching times may increase 230 ns R | 394 4420155 0174
t, for V. (Clamp) > 0.8+ V__, higher T or 230 ns T | 2459 2507 | 0.968 0.987
increased RG 48 mJ u -0.05 0.1 [-0.002 0.004
off :
Ryuc 0.50 K/W
Ry 0.05 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol TestConditions typ. | max.
I Ty; = 25°C Vi= Vagu 650 UA
Ty, =150°C 25 mA
Vv, l. =60A 175V
Pulse test, t <300 ps, duty cycle d <2 % 2.40 \Y
e I =l Ve =0V, -di/dt = 100 Alus 80 A
V, =540V, T,=100°C
; I =1A, -di/dt=50 Alus, V, =30V 35 ns
Rinsc 0.85 K/W
©2000 IXYS Al rights reserved T gy o o o o e i L s B1 - 47
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1
i Constants for Z, | calculation:
KW P
/// [ R, (KIW) t (s)
T 0.1 A 1 0.465 0.0052
Zoe ~ 2 0.179 0.0003
p 3 0.256 0.0396
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/
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0001 / DSEC 60-06B
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IGBT with Diode

Short Circuit SOA Capability

IXSK 50N60BU1
IXSX 50N60BU1

c
G

E
Symbol Test Conditions Maximum Ratings
Vs T, =25°Cto150°C 600 \Y
Veer T, =25°Cto 150°C; R, =1 MQ 600 \Y
Vies Continuous +20 \Y,
Ve Transient 30 \
leos T. =25°C, limited by leads 75 A
l oo T, =90°C 50 A
Loy T, =25°C,1ms 200 A
SSOA Voe=15V, T, =125°C,R =22 Q Iy = 100 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
tee V=15V, V,_ =360V, T, =125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 300 w
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 0.9/6 Nm/lb.in.
Weight 10 g
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

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

BV e Il =3mAV, =0V 600 \%
VGE(m) e =4mA, V.=V, 4 8 \%
lees Ve =08V T,=25°C 325 pA
Vi =0V T,=125°C 17 mA

loes Vo =0V,V, =120V +100  nA
Viegean lo =l Vee =15V, 22| 25 VvV

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

V., = 600V
|05 = Y5A
VCE(Sat) = 25V
PLUS247
(IXSX) P
/
} cTAB)
G

¢ E
TO-264 AA
(IXSK)

G
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard package
JEDEC TO-264 AA, and hole-less
TO-247 package for clip mounting

 Guaranteed Short Circuit SOA
capability

« High frequency IGBT and anti-
parallel FRED in one package

* Latest generation HDMOS™ process

* LOW VCE(sat)

- forminimum on-state conduction
losses

* MOS Gate turn-on
- drive simplicity

 Fast Recovery Epitaxial Diode (FRED)
- soft recovery with low |,

Applications

« AC motor speed control

» DC servo and robot drives

» DC choppers

 Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

» Easy to mount with 1 screw
(isolated mounting screw hole)

* Reduces assembly time and cost

97520A (12/98)

© 2000 IXYS All rights reserved
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IXSX 50N60BU1
Symbol Test Conditions Characteristic Values ™
(T, =25°C, unless otherwise specified) PLUS247™ (IXSX)
min. | typ. |max.
ST ey
9y lo =l Ve =10V, 20| 23 S —H FT T :
Pulse test, t < 300 us, duty cycle <2 % e T K
leon V,=15V,V_ =10V 160 A L # L
f
C... 3850 pF L
C... V. =25V,V =0V, f=1MHz 440 pF »
- b
Cres 50 pF VIEW A—AC B J EL
2 oY —
Qe } le =lego Voe =15V, V. = 0.5V 45 nC
Q4 88 nC Dim.|  Millimeter Inches
Min.  Max. | Min. Max.
td(on) Inductive load, T, =25°C 70 ns A | 483 521 .190 .205
A, |2.29 254 .090 .100
L, le = legp Ve =15V, L =100 pH, 70 ns A, | 191 216 | .075 .085
Lycofty Vee =08 Veey Ry =270 150 300 ns b [1.14 1.40 | .045 .055
Remarks: Switching times may increase b, | 191 213 .075.084
t, y - 150 | 300 ns b, [292 3.12| .115 .123
for Ve (Clamp) > 0.8 « V., higher T or C |061 080 .024 031
Eor increased R 33 60 mJ D [0.80 21.34 | .819 .840
: . s E [5.75 16.13 | .620 .635
d(on) ; — 19E0 e 5.45BSC | .215 BSC
t Inductive load, T,=125°C 20 ns L hos1i 2032 | 780 800
le = leger Ve =15V, L =100 pH L1 | 381 4.32| .150 .170
- 25 mJ Q |[5.59 6.20 | .220 .244
¢ Ve =08V Ry =2.70Q 230 ns R |432 483 .170 .190
acm Remarks: Switching times may increase 030
fi for Ve (Clamp) > 0.8 V., higher T or ns TO-264 AA Outline
E,, increased R 48 mJ ) ;
. "1 t =2
,/\\s Q j__
Rouc 0.42 KIW k= > Didt o
Ricx 0.15 K/W T I
i 1 2 3 Il
L1
L
11 b o
b1 NS M
Reverse Diode (FRED) Characteristic Values r@j Backside
(T, =25°C, unless otherwise specified) A N
Symbol Test Conditions min. | typ. | max.
Dim. Millimeter Inches
_ _ Min. Max. Min. Max.
Ve lp = legg Vee =0V, 18 M A |482 513 | 190 202
Pulse test, t <300 ps, duty cycle d <2 % Al | 2554 289 | .100 .114
A2 2.00 210 .079 .083
[ } e =g Ve =0V, -di/dt = 480 Alus 19 3 A b33 lea] 0ae 056
" V=360V T,=125°C 175 ns b2 | 290 309 | .114 122
I_=1A;-di/dt=200Alus;V,=30V T, = 25°C 35 50 ns c 1053 083 | 021 .033
D 25.91 26.16 | 1.020 1.030
E 19.81 19.96 .780 .786
RthJC 0.75 K/W e 5.46 BSC .215 BSC
J 0.00 0.25 .000 .010
K 0.00 0.25 .000 .010
L 20.32 20.83 .800 .820
L1 2.29 259 .090 .102
P 3.17 3.66 .125 .144
Q 6.07 6.27 .239 247
Q1 8.38 8.69 .330 .342
R 3.81 4.32 .150 .170
R1 1.78 2.29 .070 .090
S 6.04 6.30 .238 .248
T 1.57 1.83 .062 .072
B1 - 52 o e o e gy Ul e P ©2000 IXYS Al rights reserved

4,850,072 4,931,844 5,034,796

5,063,307

5,237,481

5,381,025



LIIXYS

IXSK 50N60BU1

100
L T,=25°C / Vg = 15V 13v

80 -
: 1/
(0]
S 60
s //
11V
< 40
0 | /‘
ol
| v
A%
o T
0 2 4 6 8 10
Ve - Volts

Figure 1. Saturation Voltage Characteristics

100

13v

‘ /VGE =15V
- T,=125°C
60
L 11v

20

I - Amperes

9V ]

™

Ve - Volts

Figure 3. Saturation Voltage Characteristics

100 T
Ve = 10V

. J

60

40

I - Amperes

T,=125°C

TTTT
o

20
T,=25°C

J—‘/Illllllllllll

10 12 14 16

Vge - Volts

0||||

IS
[o)]
o]

Figure 5. Admittance Curves

Capacitance - pF

IXSX 50N60BU1
160 i
r T,=25°C —
- Vge = 15V
120
" L
E L
o] i 13v
e 80 7
< -
el - 11V
40
i ov
O Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
0 4 8 12 16 20
Ve - Volts
Figure 2. Extended Output Characteristics
1.6
C le = 100A
o l4f
o - Ve =15V
= l2f
£ C
2 10¢ —_— I = 50A
1 L — | C7
g o8 ——
e C
R s :\\\ Io = 25A
0'4 L Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
25 50 75 100 125 150
T, - Degrees C
Figure 4. Temperature Dependence of V...
10000

T T
f=1Mhz —

\\ Ciss

1000 \\\\
\
\
\\\\
COSS
100
CTSS
10\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

0 5 10 15 20 25 30 35 40

V-Volts

Figure 6. Capacitance Curves

© 2000 IXYS All rights reserved

B1-53



- IXYS IXSK 50N60BU1
=l IXSX 50N60BU1
3.0 T 724 4 I 20
- T, =125°C E . F T -125°C /ﬁ _]

r ©ON) A L 3 ]

25 F Rs = 10Q /: 20 = :—‘E(OFF),
n r ] m — | —
3 of ///169 g 3f = 100A 15 m
3 F / E ] K 2 L —1 Few _ 3
= r (OFF)] 3 = = | !
= 15F L 112 = = 2 10 3
T Pz 1 g S o 1 L e =
_ - ] R = =
81.0F = 18 = 8 [E le= S0A 1 =
u - / . » W f—= = 5 3
- . = (QEF) —|
0.5 / 14 F Eon IL=25A | |
'l 1 L _
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Il Il 0 O L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | O
0 20 40 60 80 100 0 10 20 30 40 50 60
Ic - Amperes Rs - Ohms
Figure 7. Dependence of E_ and E___on .. Figure 8. Dependence of E_ and E___ on
R..
20 600
: |c =50A //
L v, =250V
16 — . 100 \
i / " \
i o
12 - — L T,=125°C \
10 J \
i £ Ry =6.2Q \
8 . dv/dt < 5Vins \
B _o
i 1 \
4 \\
0 7\ 111 1111 | - 1111 1111 | - 1111 0.1
0 25 50 75 100 125 150 175 0 100 200 300 400 500 600
Q, - nanocoulombs Ve - Volts
Figure 9. Gate Charge Figure 10. Turn-off Safe Operating Area
1
D=05 |
> 01e= ‘
3 = D=02 =
S gt "
’é’ | D:O’ 5, //’ ]
Y 001 L2222 o D = Duty Cycle
—D=0.01
=
—Single pulse
0.001 ‘ ‘ ‘
0.00001 0.0001 0.001 0.01 0.1 1

Pulse Width - Seconds

Figure 11. Transient Thermal Resistance

Bl-54

© 2000 IXYS All rights reserved




LIIXYS

IXSK 50N60BU1
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Fig. 17 Peak forward voltage vs. di_/dt.
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IGBT with Diode

Combi Pack

IXSN 52N60AU1

Short Circuit SOA Capability 8
2
4 1

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 Y,
Vier T, =25°Ct0 150°C; R, = 1 MQ 600 A
Vies Continuous +20 \%
Vieem Transient +30 \%
les T, =25°C 80 A
oo T, =90°C 40 A
lew T, =25°C,1ms 160 A
SSOA V=15V, T, =125°C,R =22 Q oy =80 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
te Ve=15V,V =360V, T,=125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P. T, =25°C 250 W
VisoL 50/60 Hz t=1min 2500 V~

lsor £1 MA t=1s 3000 V-~
T, -55...+150 °C
T, 150 °C
T -55... +150 °C
M, Mounting torque 1.5/13 Nm/lb.in.

Terminal connection torque (M4) 1.5/13 Nm/lb.in.
Weight 30 g
Symbol TestConditions Characteristic Values

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

BV . l. =3mA VvV, =0V 600 %
VGE(m) lc =4mA\V =V 4 8 V
lees Vg =08V T,=25°C 750 pA

Vg =0V T,=125°C 15 mA
locs Ve =0V, V=420V +100 nA
VCE(sat) Ic = |c90Y VGE =15V 3 \

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

V., = 600V
l,s = 80A
VCE(sat) = 3 V

miniBLOC, SOT-227 B

1 = Emitter ©,
2 = Gate,

3 = Collector
4 = Emitter ©

® Either Emitter terminal can be used as
Main or Kelvin Emitter

Features

* International standard package
miniBLOC

* Aluminium-nitride isolation
- high power dissipation

« Isolation voltage 3000 V~

* LOW VCE(sat)
- forminimum on-state conduction

losses

 Fast Recovery Epitaxial Diode
- shortt and |,

* Low collector-to-case capacitance
(<50 pF)
- reducesd RFI

» Low package inductance (< 10 nH)
- easy to drive and to protect

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

 Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Space savings

» Easy to mount with 2 screws
* High power density

92814H(5/97)

© 2000 IXYS All rights reserved
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Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
O, le =gy Ve =10V, 20 23 S
Pulse test, t <300 ps, duty cycle d <2 %
C... 4500 pF
C... V. =25V,V =0V, f=1MHz 400 pF
Cres 90 pF
Q, 190 | 250 nC
Qe le =lego Voe =15V, V. = 0.5V 45| 60 nC
Q4 88 | 120 nC
tyom Inductive load, T, =25°C 70 ns
t, I\? = IC98’8V\G/E = 1; v, |5=71g.§)0 uH, 220 ns
Loty e N } ) . 200 ns
Remarks: Switching times may increase
L for V. (Clamp) > 0.8+ V__, higher T or 200 ns
E,« increased R 35 mJ
tyom) Inductive load, T, =125°C 70 ns
t lo = logps Ve = 15 V, L =100 pH 220 ns
on V,.=08V_,R,=27Q 4.7 mJ
Lo Remarks: Switching times may increase 450 ns
t, for V. (Clamp) > 0.8+ V__, higher T or 340 | 600 ns
increased R
off 6 mJ
Ryuc 0.50 K/W
Riex 0.05 KW

Reverse Diode (FRED)

Characteristic Values

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

miniBLOC, SOT-227 B

T
(4 pLs)

—
MR
o
@
®

Q
T
L : ]
1 ¥

=[] T
M4 screws (4x) supplied
Dim. Millimeter Inches

Min.  Max. Min. Max.
A 31.50 31.88 | 1.240 1.255
B 7.80 8.20 | 0.307 0.323
C 4.09 4.29 |0.161 0.169
D 4.09 4.29 | 0.161 0.169
E 4.09 4.29 | 0.161 0.169
F 1491 15.11 | 0.587 0.595
G 30.12 30.30 | 1.186 1.193
H 38.00 38.23 | 1.496 1.505
J 11.68 12.22 | 0.460 0.481
K 8.92 9.60 | 0.351 0.378
L 0.76 0.84 | 0.030 0.033
M 12.60 12.85 | 0.496 0.506
N 25.15 25.42 | 0.990 1.001
[©] 1.98 2.13 | 0.078 0.084
P 495 5.97 | 0.195 0.235
Q 26.54 26.90 | 1.045 1.059
R 3.94 4.42|0.155 0.174
S 4.72 4.85 |0.186 0.191
T 2459 25.07 | 0.968 0.987
V] -0.05 0.1 |-0.002 0.004

Symbol Test Conditions min. | typ. | max.
V. e =logy Voe =0V, 18 VvV
Pulse test, t <300 ps, duty cycle d <2 %
e, } I, = ooy Ve = 0V, -di/dt = 480 Alus 19 A
. V=360V T,=125°C | 175 ns
I_=1A;-di/dt=200Alus;V,=30V T, = 25°C 35 50 ns
Rinsc 0.80 K/W
B1-58 e e e i ©2000 IXYS Al rights reserved
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Fig.1 Saturation Characteristics Fig.2 Output Characterstics
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Fig.7 Turn-Off Energy per Pulse and Fig.8 Dependence of Turn-Off Energy
Fall Time on Collector Current Per Pulse and Fall Time on R
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Fig. 18 Transient thermal impedance junction to case.
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IGBT with Diode IXSN 62N60U1l V = 600V

CES
l,. = 90A
o . Veeow = 25V
Short Circuit SOA Capability
Symbol Test Conditions Maximum Ratings miniBLOC, SOT-227 B 1
Vies T, =25°Cto 150°C 600 Y,
Veer T, =25°Ct0 150°C; R . = 1 MQ 600 A
Vies Continuous 20 \
Ve Transient 30 \
less T, =25°C 0 A
| T =90°C 50 A 1 = Emitter ©, 3 = Collector
o0 ¢ 2 = Gate, 4 = Emitter @
lew T. =25°C,1ms 180 A
o _ _ ® Either Emitter terminal can be used as
SSOA Vee= 15V, T, = 125°C, R;=22Q low =100 A Main or Kelvin Emitter
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
te Vg=15V,V =360V, T,=125°C 10 us  Features
(SCSOA) R, =22 Q, non repetitive « International standard package
P, miniBLOC (ISOTOP) compatible
Pe T, =25°C 250 W * Aluminium-nitride isolation
Vo, 50/60 Hz t=1min 2500 v~ - highpowerdissipation
lso, <1 MA t=1s 3000 V~ * Isolation voltage 3000 V~
. e Low VC_E(_sat) _
T, -55...+150 C - for minimum on-state conduction
Tom 150 °C losses o
T 55 +150 oC  Fast Recovery Epitaxial Diode
stg - shortt and |,
M, Mounting torque 1.5/13 Nm/lb.in. * Low collector-to-case capacitance
Terminal connection torque (M4) 1.5/13 Nml/lb.in. (<50 pF)
Weidh - reducesd RFI
eight 30 9 » Low package inductance (< 10 nH)
- easy to drive and to protect
Symbol Test Conditions Characteristic Values o
(T, =25°C, unless otherwise specified) Applications
min. | typ. | max. » AC motor speed control
» DC servo and robot drives
BV s Il =3mMAV, =0V 600 v~ * DCchoppers
Vv | CAMAV_ =V 4 8 v  Uninterruptible power supplies (UPS)
GE(th) c - ' TCET TeE » Switch-mode and resonant-mode
lecs Vo =08V T,=25°C 750 WA power supplies
Vg =0V T,=125°C 15 mA
Advantages
loes Veg =0V, V=420V +100 nA . gpace savings
_ _ » Easy to mount with 2 screws
Veesay e =l Vee =15V 25V * High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 928151 (7/00)

B1-62 © 2000 IXYS All rights reserved
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Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9 I =legy Ve =10V, 20 23 S
Pulse test, t <300 ps, duty cycled <2 %
Ciee 4500 pF
C... V. =25V,V, =0V, f=1MHz 400 pF
Cres 90 pF
Q, 190 | 250 nC
Q,. le =lege Voe =15V, V. = 0.5V 45| 60 nC
Q4 88 | 120 nC
tyon Inductive load, T, =25°C 70 ns
t I\f/: = |098’8V\G/E = 1: v, |5=71g.;)0 uH, 220 ns
oo ce T Tees’ e T , 300 | 650 ns
Remarks: Switching times may increase
L for V. (Clamp) > 0.8+ V__, higher T or 400 | 700 ns
E,q increased R 7 11 mJ
Lyton) Inductive load, T,=125°C 70 ns
t,; - - _ 220 ns
E” le = lege Vee = 15 V, L =100 pH ) |
- — m
on V=08V, R, =270

d(off) Remarks: Switching times may increase 650 ns
t, for V. (Clamp) > 0.8+ V__, higher T or 600 | 1000 ns
» increased R 9 mJ
Rye 0.50 K/W
Rycx 0.05 KW

Reverse Diode (FRED)

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

Symbol Test Conditions min. | typ. | max.
V. e =legy Vee =0V, 18 VvV
Pulse test, t <300 ps, duty cycle d <2 %
Lo = loge Ve =0V, -di/dt = 480 Alus 19 A
. V=360V T,=125°C | 175 ns
I_=1A;-di/dt=200Alus;V,=30V T,= 25°C 35 50 ns
Rinse 0.80 K/W

miniBLOC, SOT-227 B

kS ++
+ ‘iEii. {}
=

Q
T
LO I R
=[] T 1 T
M4 screws (4x) supplied

o

—
o

L

Tomm

|
|

|

T

Dim. Millimeter Inches

Min.  Max. Min. Max.

31.50 31.88 | 1.240 1.255
7.80 8.20 | 0.307 0.323

4.09 4.29 | 0.161 0.169
4.09 4.29 | 0.161 0.169

4.09 4.29 | 0.161 0.169
1491 15.11 | 0.587 0.595

30.12 30.30 | 1.186 1.193
38.00 38.23 | 1.496 1.505

11.68 12.22 | 0.460 0.481
8.92 9.60 | 0.351 0.378

0.76 0.84 | 0.030 0.033
12.60 12.85 | 0.496 0.506

25.15 25.42 | 0.990 1.001
1.98 2.13 | 0.078 0.084

495 597 |0.195 0.235
26.54 26.90 | 1.045 1.059

3.94 442 |0.155 0.174
4.72 4.85 |0.186 0.191

2459 25.07 | 0.968 0.987
-0.05 0.1 |-0.002 0.004

cCHwD|OTDV(OZ|IEr|[XR<|(T@O@|TMTMODO|T >

© 2000 IXYS All rights reserved

4,835,592
4,850,072

4,881,106
4,931,844

5,017,508
5,034,796

5,049,961
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5,187,117
5,237,481
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High Current IGBT

IXSNBONGOA

Short Circuit SOA Capability

Preliminary Data

Symbol Test Conditions Maximum Ratings
Vs T, =25°Cto150°C 600 \
cor T, =25°Ct0 150°C; R, =1 MQ 600 A
Vies Continuous +20 \
Ve Transient 30 \
les T, =25°C 160 A
l oo T, =90°C 80 A
Loy T, =25°C, 1 ms 320 A
SSOA Vee=15V, T, =125°C,R =22 Q l oy = 160 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
tee Vg =15V, V=06V, T,=125°C 10 ps
(SCSOA) R, =22 Q, non-repetitive
P, T, =25°C 500 W
VisoL 50/60 Hz t=1min 2500 v~
lsor £1 MA t=1s 3000 V~
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 1.5/13 Nm/lb.in.
Terminal connectiontorque (M4) 1.5/13 Nm/lb.in.
Weight 30 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
Min. | Typ.| Max.
BV, .. Il =500 pA,V, =0V 600 %
VGE(lh) e =8mMA,V_ =V, 4 8 \%
les V. =0.8V T,= 25°C 400 pA
V., =0V T,=125°C 2 mA
loes V. =0V,V_ =+20V +100  nA
VCE(Sm) e =legy Ve =15V 3 \%

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

V.. = 600V
l,, = 160A
VCE(sat) = 3 V

miniBLOC , SOT-227 B

1 = Emitter ®
2 = Gate

3 = Collector
4 = Emitter ©

® Either Emitter terminal can be used as Main or
Kelvin Emitter

Features

* International standard package
miniBLOC

¢ Aluminium-nitride isolation
- high power dissipation

¢ |solation voltage 3000 V~

* UL registered E 153432

¢ LOW VCE(sat)
- forminimum on-state conduction

losses

* Low collector-to-case capacitance
(<100 pF)
- reduces RFI

* Low package inductance (< 10 nH)
- easy to drive and to protect

Applications

* AC motor speed control

* DC servo and robot drives

* DC choppers

* Uninterruptible power supplies (UPS)

¢ Switch-mode and resonant-mode
power supplies

Advantages

* Space savings

* Easy to mount with 2 screws
* High power density

95595B(6/97)
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Symbol Test Conditions Characteristic Values

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

Min. | Typ. | Max.
O e =legy Ve =10V 46 S
Pulse test, t <300 ps, duty cycled <2 %

Ciee 8500 pF
C,.. Vie=25V,V =0V, f=1MHz 650 pF
C.. 120 pF
Q, 335 nC
Qe le = legy Vee =15V, V=05V 88 nC
Q. 158 nC
Lyton) Inductive load, T, = 25°C 140 ns
L =1y, Voo = 15V, L= 100 pH, 220 ns
tyoty V=08V R, =27Q 300 600 ns
t, Remarks: Switching times may increase for V. (Clamp) 450 600 ns
E,, > 0.8V, higher T, orincreased R 10 mJ
tion) 140 ns
t Inductive load, T, = 25°C 250 ns
Eon lo = gy Ve =15 V, L =100 pH, 8 mJ
Lot V=08V, R,=27Q 520 ns
t, Remarks: Switching times may increase for V. (Clamp) 550 ns
E,, > 0.8V, higher T, orincreased R 13 mJ
Rine 0.25 KW
Ricx 0.05 K/W

miniBLOC, SOT-227 B

W
by 0] e A~ 1

—

LD?@+

-

®
©

|

L

R

|

Tomm

3

— 0o

Q
T
L : ]

=INER

M4 screws (4x) supplied

f

Dim. Millimeter

Min.  Max.

Inches

Min. Max.

31.50 31.88
7.80 8.20

1.240 1.255
0.307 0.323

4.09 4.29
4.09 4.29

0.161 0.169
0.161 0.169

4.09 4.29
1491 15.11

0.161 0.169
0.587 0.595

30.12 30.30
38.00 38.23

1.186 1.193
1.496 1.505

11.68 12.22
8.92 9.60

0.460 0.481
0.351 0.378

0.76 0.84
12.60 12.85

0.030 0.033
0.496 0.506

25.15 25.42
1.98 2.13

0.990 1.001
0.078 0.084

495 597
26.54 26.90

0.195 0.235
1.045 1.059

3.94 4.42
4.72 4.85

0.155 0.174
0.186 0.191

2459 25.07

0.968 0.987

cCHwD|OTDV(OZ|IEr|[XR<|(T@O@|TMTMODO|T >

-0.05 0.1

-0.002 0.004
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High CurrentIGBT
Short Circuit SOA Capability

IXSK 80N60B
IXSX 80N60B

C
G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y
Var T, =25°Ct0 150°C; R = 1 MQ 600 \%
Vies Continuous +20 \%
Veem Transient +30 \%
les T, =25°C 160 A
l oo T, =90°C 80 A
lew T, =25°C,1ms 300 A
SSOA V=15V, T, =125°C, R, =2.5Q oy = 160 A
(RBSOA)  Clampedinductive load @0.8V
tsc V=15V, V=06V T =125C
SCSOA R, =5 Q, non-repetitive 10 us
P, T, =25°C 500 w
T, -55... +150 °C
T, 150 °C
T -55... +150 °C
T, 1.6 mm (0.063in.) from case for 10 s 300 °C
M, Mounting torque TO-264 0.4/6 Nm/lb.in.
Weight PLUS 247 6 g
TO-264 10 g
Symbol TestConditions Characteristic Values
(T,=25°C, unless otherwise specified)
min.| typ. | max.
BV . Il =500pA V, =0V 600 %
VGE(th) . =8mA,V =V, 4 8 V
legs Vg =V T,=25°C 200 pA
Vg, =0V T,=125°C 2mA
loes V. =0V,V, =+20V +500 nA
VCE(sal) lC = lCQO’ VGE = 15 V 22 V

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

V. = 600V
l,. = 180A
Veeea = 2.2V
PLUS 247™
(IXSX)
TO-264 AA
(IXSK)
~
o”
/
G ﬁ\(TAB)
C
E

G = Gate E = Emitter
C = Collector TAB = Collector
Features

« International standard packages
« Very high current, fast switching IGBT
¢ LOW VCE(sal)
- forminimum on-state conduction
losses
*« MOS Gate turn-on

- drive simplicity

Applications

« AC motor speed control

« DC servo and robot drives

« DC choppers

 Uninterruptible power supplies (UPS)

¢ Switch-mode and resonant-mode
power supplies

Advantages
* PLUS 247™package for clip or spring
mounting

¢ Space savings
« High power density

98721A (7/00)
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IXSK 80N60B
IXSX 80N6OB

Symbol Test Conditions Characteristic Values .
y = oo . - TO-264 AA Outline
(T, =25°C, unless otherwise specified)
min,| typ. | max. R TR
| sé Q 1|
R P oT 34
_ . — [ TﬁB,T{ X T
O . =60A/V, =10V, 40 52 S st ‘_011 1
Pulse test, t <300 ps, duty cycle <2 % Al o sy
Lt I
Ces 6600 pF !
(O Vie=25V,V =0V, f=1MHz 660 pF 'R I
Cres 196 pF bt NS A
Back side
Qg 240 nC 7@_3 op
Qge lc=leor Ve =15V, V=05V 85 nC
Q . 90 nC Dim. Millimeter Inches
9 Min. Max. | Min. Max.
. A |482 513 | .190 .202
td(on) Inductive load, TJ =25°C 60 ns Al | 254 289 | .100 .114
A2 | 2.00 210 | .079 .083
tri |C = |090, VGE =15V 45 ns b 1.12 1.42 | .044  .056
= = = bl [239 269 | .094 .106
td(oﬁ) V=08V ., R,=R=27Q 140 280 ns oal G odl I e
t, Remarks: Switching times 180| 280 ns c_ |o53 083 | .021 033
; D [25.91 26.16 [1.020 1.030
Eyq may increase for 4.2 70 mJ E [19.81 19.96 | .780  .786
V. (Clamp) >0.8+V__, e 5.46 BSC 215 BSC
higher T, or increased R J 000 0.25] .000 .010
K 0.00 0.25 | .000  .010
. L [20.32 2083 [ .800 .820
td(on) |nduct|ve |0ad, TJ =125°C 60 ns L1 2.29 2.59 .090 1102
t, | =1 V. =15V 60 ns P | 317 3.66 | .125 .144
¢~ lcoor VeE T Q |[6.07 6.27 | 239 247
Eon VCE =0.8 VCES, RG = ROff =27Q 4.8 mJ Q1 |8.38 869 | .330  .342
t D . 190 ns R [381 432 | 150 .170
d(off) Remarks: Switching times R1 |1.78 229 | .070  .090
t, may increase for 260 ns S 1604 630 | 238 248
T 157  1.83 | .062 _ .072
E q V_CE (Clamp)_> 0.8+ Ve 6.7 mJ
higher T, or increased R
PLUS247™ (IXSX)
Rc 0.26 K/W
Rinex 0.15 KIW R AN e
™A H FT ¢
T R
LAl H b T B
L] 1203
L
t
L
Al —1 J L
C bl
b2
VIEW A-A [e]
4
Dim. Millimeter Inches
Min.  Max. | Min. Max.
A 483 5.21 .190 .205
A 2.29 2.54 .090 .100
A, 191 2.16 .075 .085
b 1.14 1.40 .045 .055
b1 1.91 2.13 .075 .084
b2 2.92 3.12 .115 .123
C 0.61 0.80 | .024 .031
D [20.80 21.34 | .819 .840
E [15.75 16.13 .620 .635
e 5.45BSC .215 BSC
L 19.81 20.32 .780 .800
L1 | 3.81 4.32 .150 .170
Q 5.59 6.20 220 .244
R 4.32 4.83 .170 .190
: IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
©2000 IXYS All rights reserved 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 Bl - 67
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LIXYS

IGBT with Diode

Short Circuit SOA Capability

IXSN 80N60OAU1L

C
G
E
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y
Vier T, =25°Ct0 150°C; R = 1 MQ 600 A
Vs Continuous +20 \
Ve Transient 30 \
leos T. =25°C 160 A
leso T, =90°C 80 A
lew T, =25°C,1ms 320 A
SSOA V=15V, T, =125°C,R =22Q Iy = 160 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
te. V=15V,V =360V, T,=125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P T, =25°C 500 w
VisoL 50/60 Hz t=1min 2500 V-~
lsor £1 MA t=1s 3000 V~
T, -55...+150 °C
T 150 °C
Tog -55...+150 °C
M, Mounting torque 1.5/13 Nm/lb.in.
Terminal connection torque (M4) 1.5/13 Nm/lb.in.
Weight 30 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV e . =3mA,V =0V 600 \Y
Ve e =8mA,V__=V_ 4 8 Y
lees Vi =08V T,=25°C 1 mA
Vg =0V T,=125°C 15 mA
lees Vi =0V, V =220V +100 ns
VCE(sat) Ic = lcgo’ VGE =15V 3 v

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

V., = 600V
l,s = 160A
VCE(sat) = 3 V

miniBLOC, SOT-227 B

E = Emitter @,
G = Gate,

C = Collector
E = Emitter ®

® Either Emitter terminal can be used as
Main or Kelvin Emitter

Features

¢ International standard package
miniBLOC

¢ Aluminium-nitride isolation
- high power dissipation

¢ Isolation voltage 3000 V~

¢ UL registered E 153432

¢ LOW VCE(sat)
- forminimum on-state conduction

losses

® Fast Recovery Epitaxial Diode
- shortt_and |,

* Low collector-to-case capacitance
(<60 pF)
- reduced RFI

® Low package inductance (< 10 nH)
- easy to drive and to protect

Applications

® AC motor speed control

® DC servo and robot drives

® DC choppers

¢ Uninterruptible power supplies (UPS)

¢ Switch-mode and resonant-mode
power supplies

Advantages

® Space savings

¢ Easy to mount with 2 screws
¢ High power density

94552E(7/00)

Bl -68
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IXSNS8ONG6OAU1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min. | typ. |max. _— S—
g, I. =60A; V. =10V, 46 S | 0 e},
Pulse test, t <300 ps, duty cycle d <2 % TN L T I ++ i
; J THL n J
Cies 8500 pF —IF: . == E__j
C,. V. =25V,V__=0V,f=1MHz 650 pF
Cres 120 pF Lﬁﬁ%
| R
=g | P
Qg 335 nC M4 screws (4x) supplied
Qge Ic = ICQO’ VGE =15 V' VCE =05 VCES 88 nC Dim. Millimeter Inches
Q 158 nC Min.  Max. Min. Max.
gc A 31.50 31.88 | 1.240 1.255
. _ ° B 7.80 8.20 | 0.307 0.323
td(on) Inductive load, T, =25°C 140 ns T 405 22910161 o166
| =1 V_=15V.L=1 H D 4.09 4.29 | 0.161 0.169
tri \‘/: f98'8 \G/E F5€ 2 27 g;)O K 220 ns E 4.09 4.29 | 0.161 0.169
t ceE”~ " CES' ‘G~ 300 600 ns F | 14.91 15.11 | 0.587 0.595
d(off) . B H : H G 30.12 30.30 | 1.186 1.193
C Remarks: Switching times may increase 450 600 ns b | 3806 3893 | 1496 1508
fi Tor Ve (Clamp) > 0.8 « V., higher T, or J | 11.68 1222 | 0.460 0.481
Eoff increased RG 10 mJ K 8.92 9.60 | 0.351 0.378
L 0.76 0.84 | 0.030 0.033
M 12.60 12.85 | 0.496 0.506
td(on) Inductive load, T. = 125°C 140 ns N | 25.15 25.42 | 0.990 1.001
t J 220 ns [e] 1.98 2.13 | 0.078 0.084
ri lc = lcopr Ve =15V, L =100 puH P | 495 5970195 0235
o Vee =0.8Voeq R, =2.70 ° m R soe 44z [otss o1rs
d(oft) Remarks: Switching times may increase 520 ns S
h T 24.59 25.07 | 0.968 0.987
t, for V. (Clamp) > 0.8+ V__, higher T or 550 ns U | -0.05 0.1]-0.002 0.004
increased R 13 mJ
off
Riuc 0.25 K/IW
Rycx 0.05 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
V. I.=50A,V, =0V, 18 V
Pulse test, t <300 ps, duty cycle d <2 %
lens I.=50A,V_=0V,-di/dt=480 Alus 19 A
N V,=360V T,=125°C | 175 ns
I.=1A; -di/dt =200 Alus; V=30V T,= 25°C 35 50 ns
Rinse 0.80 K/W
©2000 1XYS Al rights reserved o oo et gy U L e P B1- 69
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIXYS

IXSNS8ONGOAU1

Fig.1 Saturation Characteristics

Fig.2 Output Characterstics
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Fig.7 Turn-Off Energy per Pulse and Fig.8 Dependence of Turn-Off Energy
Fall Time on Collector Current Per Pulse and Fall Time on R
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Fig.9 Gate Charge Characteristic Curve Fig.10 Turn-Off Safe Operating Area
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High speed IGBT

IXSH 35N100A
IXSM 35N100A

Short Circuit SOA Capability c

G

E

Symbol Test Conditions Maximum Ratings
Ve T, =25°C to 150°C 1000 Y
Vs T, =25°Ct0 150°C; R = 1 MQ 1000 %
Vs Continuous 20 \
Ve Transient 30 \
les T, =25°C 70 A
lean T, =90°C 35 A
ey T, =25°C,1ms 140 A
SSOA V=15V, T,=125°C,R =2.7Q oy = 70 A
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
te V,=15V,V_ =06+V_ T, =125C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 300 W
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Weight TO-204=189,TO-247=6¢

Maximum lead temperature for soldering
1.6 mm (0.062 in.) from case for 10 s

300 °C

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV s Il =3mMAV, =0V 1000 v
VGE(m) lc =4mA\V =V, 5 8 V
lees Vg =08V T,=25°C 250 pA
Vg =0V T,=125°C 1 mA
logs Vg =0V, V =420V +100 nA
VCE(sat) e =legy Ve =15V 35V

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

Vo, = 1000V
l,, = T70A
Veewy = 35V

TO-247 AD (IXSH)

/

TO-204 AE (IXSM)

=)

C
G = Gate, C = Collector,
E = Emitter, TAB = Collector

Features

- International standard packages

- Guaranteed Short Circuit SOA
capability

: LOW VCE(sat)
- for low on-state conduction losses

- High currenthandling capability

- MOS Gate turn-on
- drive simplicity

- Fast Fall Time for switching speeds
up to 20 kHz

Applications

- AC motor speed control

- Uninterruptible power supplies (UPS)
- Welding

Advantages

- Easy to mount with 1 screw (TO-247)
(isolated mounting screw hole)

- High power density

91545F (12/96)

B1-72
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IXSH 35N100A

IXSM 35N100A

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9 I =legy Ve =10V, 20 25 S
Pulse test, t <300 us, duty cycle d <2 %
com Ve =15V,V =10V 240 A
e 4400 pF
C... =25V,V, =0V, f=1MHz 325 pF
Cres 85 pF
Q, 180 | 260 nC
Q,. le =lggp Vee =15V, V= 0.5V 45| 60 nC
Q,. 120 | 200 nC
tyom Inductive load, T, =25°C 80 ns
t. Ic leogr Ve =15V, L =100 pH 150 ns
" —08VCES,R =27Q
tyoty 400 ns
Swnchmg times may increase for
ty - (Clamp) > 0.8 + V__, higher T, 700 | 950 ns
E,« or mcreased R, 10 mJ
tyon Inductive load, T,=125°C 100 ns
t, Ic oo Ve =15V, L =100 uH 200 ns
E,. =08V Ry =2.70Q 4.2 mJ
s Remarks Switching times 400 | 550 ns
may increase for 1 2

b - (Clamp)>0.8«V__, higher T, or 300 | 2000 ns
E mcreased R, 15 31 mJ
Rinsc 0.42 K/W
Ry o 0.25 KIW

TO-247 AD (IXSH) Outline

|t— C— - L
i t 1
E q F t
1 g i
‘ D B
| ‘ i
— |
A
l
K—» —] <—N
Dim.| Millimeter Inches
Min. Max. | Min. Max.
A [19.81 20.32 | 0.780 0.800
B [20.80 21.46 | 0.819 0.845
C [15.7516.26 | 0.610 0.640
D 3.55 3.65(0.140 0.144
E 4.32 5.49 [ 0.170 0.216
F 5.4 6.2|0.212 0.244
G 1.65 2.13 |0.065 0.084
H - 45]- 0.177
J 1.0 1.4]0.040 0.055
K 10.8 11.0 | 0.426 0.433
L 4.7 5.3/0.185 0.209
M 0.4 0.8|0.016 0.031
N 1.5 2.49|0.087 0.102

TO-204 AE (IXSM) Outline

A
?” i
1 i C
E‘ M‘(
- |=D '
F

L

—y T

\\:/
- @
j——1

Dim.
Min.

Millimeter

Max.

Min.

Inches

Max.

38.61

39.12

- 22.22

1.520

- 0.875

1.540

6.40
1.45

11.40
1.60

0.252
0.057

0.449
0.063

1.52
30.15

3.43
BSC

0.060
1.187

0.135
BSC

10.67
5.21

11.17
5.71

0.420
0.205

0.440
0.225

16.64
11.18

17.14
12.19

0.655
0.440

0.675
0.480

3.84
25.16

VDO R« [IOMMOO (B>

4.19
26.66

0.151
0.991

0.165
1.050

© 2000 IXYS All rights reserved
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IXSH 35N100A

IXSM 35N100A

Fig.1 Saturation Characteristics
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IXSH 35N100A IXSM 35N100A

Fig.7 Turn-Off Energy per Pulse and
Fall Time on Collector Current

Fig.8 Dependence of Turn-Off Energy
Per Pulse and Fall Time on R,
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Low Vg, IGBT IXSH 45N100

IXSM 45N100
Short Circuit SOA Capability c

G
E

Symbol Test Conditions Maximum Ratings
Ve T, =25°C to 150°C 1000 Y
Vs T, =25°Ct0 150°C; R = 1 MQ 1000 %
Vies Continuous 20 \
Veem Transient +30 \%
legs T, =25°C 75 A
leoo T, =90°C 45 A
ey T, =25°C,1ms 180 A
SSOA V=15V, T,=125°C,R =2.7Q loy = 90 A
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
te V,=15V,V_=06+V_ T, =125C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 300 W
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Weight TO-204=18g, TO-247=6¢

Maximum lead temperature for soldering
1.6 mm (0.062 in.) from case for 10 s

300 °C

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV s I =3mMAV, =0V 1000 v
VGE(lh) le =4mA V=V, 5 8 V
lees Vi =08V T,=25°C 250 pA
Vg =0V T,=125°C 1 mA
loes Vg, =0V,V, =220V +100 nA
VCE(sat) le =legy Ve =15V 27 V

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

V., = 1000V
l,, = T75A
Vewy = 27V

TO-247 AD (IXSH)

TO-204 AE (IXSM)

&

C
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard packages
» Guaranteed Short Circuit SOA
capability
° LOW VCE(sat)
- for low on-state conduction losses
« High currenthandling capability
* MOS Gate turn-on

- drive simplicity

Applications

» AC motor speed control

* Uninterruptible power supplies (UPS)
* Welding

Advantages

» Easy to mount with 1 screw (TO-247)
(isolated mounting screw hole)

* High power density

93013E (12/96)
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LIIXYS

IXSH 45N100

IXSM 45N 100

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) T0-247 AD (IXSH) Outline
min. | typ. |max. G ' —L
g, I =1V, =10V, 20| 25 s - r ] i
< <29 J U
Pulsetestt 300 us, duty cycled <2 % ) b
con V. =15V,V =10V 195 A ! l 1
4150 pF o 1
C,.. =25V,V, =0V, f=1MHz 300 pF |
Cres 60 pF g—l -><A M
Q, 165| 260 nC K> - =N
Q,. le = g Ve = 15V, V. = 0.5V 40| 60 nC
Qgc 80 200 nC Dim.| Millimeter Inches
¢ Inductive load, T, = 25°C 80 ns Min. Max. | Min. Max.
d(om) A [19.81 20.32|0.780 0.800
t, |C leoor Ve =15V, L =100 pH 150 ns B [20.80 21.46 | 0.819 0.845
t =038 Vc&s' Rs;=2.7Q 400 ns C [15.75 16.26 | 0.610 0.640
gt Remarks Switching times may D |3.55 3.65|0.140 0.144
L increase for V_ (Clamp) > 0.8+ V 1000 | 1500 ns E |432 549|0.170 0.216
E.. higher T, orlncreasedR 15 mJ F | 54 62]0212 0.244
G |1.65 2.13|0.065 0.084
tony Inductive load, T, =125°C 100 ns H - 45)- 0.177
_ _ J 1.0 1.4|0.040 0.055
L 'c legor Ve =15V, L =100 pH 300 ns K |10.8 11.0|0.426 0.433
» =08V ., R, =27Q 5.4 mJ L 47 5.3(0.185 0.209
Lot Remarks Switching times 550 | 900 ns M 04 08]0.016 0.031
N | 1.5 2.49(0.087 0.102
t, maylncrease for 2200 | 2900 ns
o (Clamp)>0.8+V_,
E,q hlgherT orincreased R 25 mJ TO-204 AE (IXSM) Outline
R,c 0.42 K/IW A
R, e 0.25 KIW 2 i
o c
i i
—||=D '
~—-F
Jj
2T f
l‘l( \/1~.{‘ (.1 GR
TN
*QL—
Dim. Millimeter Inches
Min. Max. Min.  Max.
A [38.61 39.12 | 1.520 1.540
B - 22,22 - 0.875
C |6.40 11.40 [ 0.252 0.449
D | 145 1.600.057 0.063
E | 152 3.43(0.060 0.135
F [30.15 BsC |1.187 BSC
G [10.67 11.17 | 0.420 0.440
H | 521 571]0.205 0.225
J [16.64 17.14 | 0.655 0.675
K [11.18 12.19 | 0.440 0.480
Q | 384 4.19]0.151 0.165
R [25.16 26.66 | 0.991 1.050
©2000 IXYS Al rights reserved T e o e e e e oo L pacne B1-77

4,850,072 4,931,844

5,034,796

5,063,307

5,237,481

5,381,025



_-I IXYS IXSH 45N100 IXSM 45N 100

Fig.1 Saturation Characteristics Fig.2 Output Characterstics
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5 IXYS IXSH 45N100  IXSM 45N100

Fig.7 Turn-Off Energy per Pulse and Fig.8 Dependence of Turn-Off Energy
Fall Time on Collector Current Per Pulse and Fall Time on R,
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LIXYS

HIGH Voltage IGBT

IXSH 15N120B
IXST 15N120B

"S" Series - Improved SCSOA Capability

c
Preliminary data G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 1200 \Y
Ve T, =25°Ct0 150°C; Ry = 1 MQ 1200 v
Vs Continuous +20 \
Ve Transient 30 \
leos T. =25°C 30 A
leso T, =90°C 15 A
ley T, =25°C, 1 ms 60 A
SSOA Vg=15V, T,=125°C,R =10 Q oy = 40 A
(RBSOA)  Clampedinductive load @ 0.8V
tee T,=125°C,V =720V; V=15V,R, =10Q 10 us
Nonrepetitive
P. T, =25°C 150 W
T, -55...+150 °C
Tiu 150 °C
T, -55... +150 °C
M, Mounting torque (TO-247) 1.13/10 Nm/lb.in.
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Maximum tab temperature for soldering (TO-268) 260 °C
Weight TO-247 6 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV . l. =10mA V., =0V 1200 %
VGE(m) lc =250pA, V=V 3 6 \%
ICES VCE = 08 * VCES 50 MA
Note 1 T,=125°C 25 mA
logs Vg =0V, V =420V +100 nA
Vg e = lego Vee =15V 30| 34 Vv
Note 2 T,=125°C 2.8 \Y

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

e = 30A
V.. =1200 V
Ve = 34V

TO-247 AD (IXSH)

G%
c
E

TO-268 (IXST)

G5$¥
g

ﬁ\ (TAB)

A

>
A

(TAB)

Features

» High Blocking Voltage

* Epitaxial Silicon driftregion
- fast switching
- smalltail current
- low switching losses

* MOS gate turn-on for drive simplicity
Molding epoxies meet UL 94 V-0
flammability classification

Applications

» AC motor speed control

» DC servo and robot drives

 Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

» DC choppers

98652A (7/00)

B1-80
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DIIXYS XST 15N1208

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

TO-247 AD (IXSH) Outline

min. | typ. | max. ~ G ' —L
9, I =l Ve =10V, 7| 95 s é— G t i
i g
Note 2 ) b
C.. 1400 pF l!‘ ‘ 1
C... Vg, =25V,V_ =0V, f=1MHz 98 pF i f
Cres 37 pF A
I
Q, 57 nC g'l s M
Q,. le =legy Vee =15V, V=05V 14 nC Ko Y
Qe 25 nC
td(on) Inductive load, T.] =25°C 30 ns Dim.| Millimeter Inches
tri |C = lcgo* VGE =15V 25 ns Min. Max. | Min. Max.
R.=10Q A [19.8120.32 |0.780 0.800
Lo e _ 148 300 ns B [20.80 21.46 | 0.819 0.845
t, Ve = 0.8 Vg 126 250 ns : - - :
: Note 3 C [15.7516.26 | 0.610 0.640
E 15 29 mJ D |3.55 3.65|0.140 0.144
E |4.32 5.49(0.170 0.216
b Inductive load, T, = 125°C 30 ns F 54 6.2|0.212 0.244
tri |C = |C90, VGE =15V 25 ns G | 1.65 2.13|0.065 0.084
R, =10Q,V =08V 11 mJ i S 07
on Note 3 : J 1.0 1.4|0.040 0.055
oo 265 ns K |10.8 11.0|0.426 0.433
t, 298 ns L 47 5.3/0.185 0.209
M | 0.4 0.8[0.016 0.031
E,, 3.1 mJ
o N 1.5 2.49|0.087 0.102
Rinsc 0.83 K/W
Riex (TO-247) 0.25 KIW TO-268AA (D° PAK)
ﬂ ' E Al E1
L2 c2
Notes: 1. Device must be heatsunk for high temperature leakage current — i
measurements to avoid thermal runaway. W ‘ o1

2. Pulse test, t <300 pus, duty cycle <2 %

T . . e T
3. Switching times may increase for V. (Clamp) > 0.8 + V., higher T, or Eo
increased R ..
L3 I A2
o-8"
1L

. . Dim.| Millimeter Inches
Min. Recommended Footprint Min.  Max. | Min. Max.
A 49 51| .193 .201
r_f 0.653 [“5_59] 4_‘ Al 2.7 2.9 .106 114
‘ | A, .02 25| .001 .010
\ b 1.15 1.45| .045 .057
| ) b, 1.9 21| .75 .83
i L = c 4 65| .016 .026

4l 1= 4
_ | 8- 8 D [13.80 14.00 | .543 .551
R ‘ 58 & E |[15.85 16.05| .624 .632
= ! ] 3 E, | 13.3 13.6| .524 .535
S ‘ | P s e 5.45 BSC 215 BSC
= | H |18.70 19.10 | .736 .752
T Tﬂ L 2.40 2.70 | .094 .106
L1 | 1.20 1.40 | .047 .055
J L:,l L* 0.118 [3_00] L2 100 1.15 039 045
L3 0.25 BSC .010 BSC
0215 [5.48] L4 | 3.80 4.10| .150 .161
: IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
©2000 IXYS All rights reserved 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 B1-81
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LIXYS

HIGH Voltage IGBT
with Diode

IXSH 15N120BD1
IXST 15N120BD1

"S" Series - Improved SCSOA Capability

C
. G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 1200 \
Ve T, =25°Ct0 150°C; Ry = 1 MQ 1200 v
Vs Continuous +20 \
Veem Transient +30 \%
leos T, =25°C 30 A
leso T. =90°C 15 A
ey T, =25°C, 1 ms 60 A
SSOA Vg=15V, T,=125°C,R =10 Q oy =40 A
(RBSOA)  Clampedinductive load @ 0.8V
te T,=125°C,V=720V; V. =15V,R, =10Q 10 us
Nonrepetitive
P, T, =25°C 150 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque (TO-247) 1.13/10 Nm/lb.in.
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Maximum tab temperature for soldering (TO-268) 260 °C
Weight TO-247 6 §]
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV . l. =10mA V. =0V 1200 %
Veewn Il =250 pA, V=V, 3 6 V
ICES VCE =08 VCES S0 pA
Note 1 T,=125°C 25 mA
loes Vg, =0V,V_ =220V +100 nA
Vg e = gy, Ve =15V 30| 34 vV
Note 2 T,=125°C 2.8 \%

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

e = 30 A
V., =1200 V
Veewy = 34V

TO-247 AD (IXSH)

/
/N (TAB)
G

c

E

TO-268 (IXST)

s ) ”
e A

(TAB)

Features

» HighBlocking Voltage
« Epitaxial Silicon driftregion
- fast switching
- smalltail current
- low switching losses
* MOS gate turn-on for drive simplicity
» Molding epoxies meet UL 94 V-0
flammability classification

Applications

» AC motor speed control

» DC servo and robot drives

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

» DC choppers

98708A (7/00)
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LIIXYS

IXSH 15N120BD1
IXST 15N120BD1

Symbol Test Conditions Characteristic Values .
(T,=25°C, unless otherwise specified) TO-247 AD (IXSH) Outline
min. | typ. | max. ~ G —L
¥
g, lo =l Ve =10V, 7| 95 S é— G t []
Note 2 r-" v 15
Ces 1400 pF ] ‘ 1
H
C,es Vi =25V,V =0V, f=1MHz 120 pF 1 t
Cres 37 pF A
i
Q, 57 nC Q—I s M
Qe le = legy Vee =15V, V=05V 14 nC Kl ol |<N
Qqe 25 nC
td(on) Inductive load, T.] =25°C 30 ns Dim.| Millimeter Inches
tri |C = lcgo* VGE =15V 25 ns Min. Max. | Min. Max.
R =10Q A [19.8120.32 | 0.780 0.800
t, G 148 300 ns
(off) _ B [20.80 21.46 | 0.819 0.845
tf_" V=08V, 126] 250 ns 0.80 21.46 | 0.819 0.8
: Note 3 C [15.75 16.26 | 0.610 0.640
E,q 15 29 mJ D |3.55 3.65|0.140 0.144
E |4.32 549|0.170 0.216
Laom Inductive load, T, =125°C 30 ns F 54 6.2|0.212 0.244
tri |C = Icgo’ VGE =15V 25 ns G | 1.65 2.13|0.065 0.084
R, =10Q,V =08V 2.6 mJ i S 07
on Note 3 : J 1.0 1.4 [0.040 0.055
s 265 ns K |10.8 11.0|0.426 0.433
i 298 ns L 47 53/0.185 0.209
31 3 M 0.4 0.8]0.016 0.031
off ) m N 1.5 2.49(0.087 0.102
R 0.83 KW
thJC
Ryex (TO-247) 0.25 KIW TO-268AA (D* PAK)
E1
Reverse Diode (FRED) Characteristic Values 1
(T, =25°C, unless otherwise specified) | o1
Symbol Test Conditions min. typ. max. 4
Ve l.= g Ve =0V T,=150°C 1.7 \Y
Note 2 T,=25°C 25 \Y
len I.=30A;V . =0V;T,=100°C 55 A
V,=100V; -di_/dt = 100 A/us
- (e £ I
t, I.=1A; -di/dt =200 Alus; V=30V T,= 25°C 30 ns — J L
Ric 09 KW )
Notes: 1. Device must be heatsunk for high temperature leakage current measurements to pim M'\i/lrlll.“mizzrx_ M:E?h(,ev,sax.
avoid thermal runaway. A 2.9 51| 193 201
2. Pulse test, t < 300 ps, duty cycle <2 % A, | 27 29| 106 .114
3. Switching times may increase for V__ (Clamp) > 0.8 » V__, higher T, orincreased R .. A, 02 25| .001 .010
b | 115 1.45| .045 .057
Min. Recommended Footprint b, 19 21} .75 .83
’e 0.653 [16.59] a‘ C 4 .65 | .016 .026
D [13.80 14.00 | .543 .551
E |15.85 16.05| .624 .632
i E, | 13.3 13.6| .524 .535
= e 5.45 BSC .215 BSC
= ‘ H [18.70 19.10| .736 .752
g L | 240 2.70| .094 .106
*r L1 | 1.20 1.40| .047 .055
r L2 | 1.00 1.15| .039 .045
J b L3 0.25BSC .010 BSC
0219 [546] L4 | 3.80 4.10| .150 .161
©2000 1XYS Al rights reserved o oo et gy U L e P B1- 83
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LIXYS

GBT

Improved SCSOA Capability

IXSH25N120A

c
G
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 1200 \Y,

or T, =25°Ct0150°C; R .=1MQ 1200 %
Vies Continuous +20 \
Veem Transient +30 \%
les T. =25°C 50 A
l oo T. =90°C 25 A
ley T. =25°C,1ms 80 A
SSOA V=15V, T,=125°C,R =33 Q ly, =50 A
(RBSOA)Clamped inductive load, L =100 pH @ 0.8V
t., T,=125°C, V=720 V; V= 15V, R, = 33Q 10 Hs
P. T. =25°C 200 w
T, -55... +150 °C
T 150 °C
Tero -55... +150 °C
M, Mounting torque 1.15/10 Nm/lb-in.
Weight 6 g
Max. Lead Temperature for 300 °C

Soldering (1.6mm from case for 10s)

Symbol Test Conditions Characteristic Values
(T, =25°C unless otherwise specified)
Min. | Typ.| Max.

BV s I =3mA,V, =0V 1200 v
Veewn l. =25mA V., =V, 4 8 V
s Vi =08V ., V, =0V T,= 25°C 200 pA
Note 2 T,=125°C 1 mA

logs Vg =0V, V  =%20V +100 nA
VCE(sat) I = oy Ve =15V 4.0 \%

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

C25

50 A
1200 V

Vees
V 4.0V

CE(sat)

TO-247AD

Features

» Second generation HDMOS™ process
Low VcE(sat)
- forminimum on-state conduction
losses
¢ MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

 Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

» DC choppers

Advantages
» Easyto mount (isolated mounting

hole)
» Reduces assembly time and cost

95593A (7/00)

B1-84
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|
GIXYS IXSH 25N120A
Symbol Test Conditions Characteristic Values .
(T, =25°C unless otherwise specified) Min. | Typ. Max. T0-247 AD (IXSH) Outline
95 Ic = |c90' ch =10V, 10 17 S ~—C— ¥ -t
Pulse test, t < 300 ps, duty cycle <2 % | -G t 1
E © g
leom V=15V, V=10V 140 A F{+b B
i ‘ i
Ve=25V,V, =0V, f=1MHz 2850 pF _? t
C... 210 pF A
Cres 50 pF [
Q, lo =l Vee =15V, V= 0.5V 120 nC CLI < M
Q. 30 nC K] ~ =t
Q,. 50 nC
tyom) Inductive load, T,= 25°C 100 ns Dim.| Millimeter Inches
t, l. = legy Ve = 15V, L = 100pH 200 ns Min.Max. | Min. Max.
A 19.81 20.32 [ 0.780 0.800
L R; =18 Q, Verave = 0.8 Vg 450 ns B [20.80 21.46 | 0.819 0.845
t, Note 1 650 ns C [15.75 16.26 | 0.610 0.640
E 9.6 mJ D |3.55 3.65|0.140 0.144
o E |4.32 5.49|0.170 0.216
Lo Inductive load, T, = 125°C 100 ns F | 54 6210212 0.244
t ! 200 ns G |1.65 2.13|0.065 0.084
ri I.= lcgo, V=15V, L =100uH H - 45]- 0.177
Eon R,=18Q 18 mJ J 1.0 1.4|0.040 0.055
t _ 450 ns K |10.8 11.0|0.426 0.433
en Voue = 08 Vees L | 47 53|0.185 0.209
t. 900 ns ' 2l ’
fi Note 1 M 0.4 0.8(0.016 0.031
E 17 mJ N 1.5 2.49 |0.087 0.102
R,c 0.63 K/W
Ry o 0.25 KIW
Notes

1) Switching times may increase for V_ (Clamp) > 0.8 V., higher T, or Rg values.
2) Device must be heatsunk for high temperature measurements to avoid thermal runaway.

: IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
©2000 IXYS All rights reserved 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 B1-85
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LIXYS

IGBT with Diode

IXSH25N120AU1
"S" Series - Improved SCSOA Capability

C
G

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto0150°C 1200 \Y

. T, =25°Ct0 150°C; R,.= 1 MQ 1200 %

Vies Continuous +20 \
Veem Transient +30 \%
leps T, =25°C 50 A
leso T, =90°C 25 A
lem T. =25°C,1ms 80 A
SSOA V., =15V, T,=125°C, R,=33 Q g, =50 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
t. T,=125°C, V=720 V; V= 15V, R, = 33Q 10 Hs
P, T, =25°C 200 W
T, -55... +150 °C
L 150 °C
Ters -55... +150 °C
M, Mounting torque 1.15/10 Nm/Ib-in.
Weight 6 g
Max. Lead Temperature for 300 °C

Soldering (1.6mm from case for 10s)

Symbol Test Conditions Characteristic Values
(T, =25°C unless otherwise specified)
Min. | Typ. Max.

BVges I =4mA,V, =0V 1200 v
VGE(th) e =25mA,V =V 4 8 V
lees Vg =08V, V, =0V T,=25C 500 pA
Note 2 T,=125°C 8 mA
loes Vg, =0V,V =20V +100 nA
VCE(Sm) I = logy Ve =15V 40 V

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

50 A

C25

V., =1200V
Ve = 40V
TO-247 AD

Features

 High frequency IGBT with guaranteed
short circuit SOA capability.

» IGBT with anti-parallel diode in one
package

« 2" generation HDMOS™ process
Low VcE(sat)
- forminimum on-state conduction

losses

* MOS Gate turn-on

- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

« Uninterruptible power supplies
(UPS)

» Switched-mode and resonant-mode
power supplies

» DC choppers

Advantages

» Saves space (two devices in one
package)

» Easyto mount (isolated mounting
hole)

» Reduces assembly time and cost

» Operates cooler

 Easiertoassemble

94521C(7/00)

Bl -86
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_-I IXYS IXSH25N120AU1

Symbol Test Conditions Characteristic Values .
(T, = 25°C unless otherwise specified) Min. Typ.| Max. T0-247 AD (IXSH) Outline
O I =l Ve =10V, 10 17 S ™y Tt
Pulse test, t < 300 ps, duty cycle <2 % EL G t 1
N _ g q 1
com Vg =15V,V =10V 140 A T [+ B
_ Covis i
Vg =25V,V =0V, f=1MHz 2850 pF ¥ t n
C... 210 pF - A
CreS 50 pF J,
Q, I =l Vee=15V, V=05V 120 nC g i< M
K—» — <—N
Qe 30 nC
Q.. 50 nC
. _ opo Dim.| Millimeter Inches
tyiom) Inductive load, T,= 25°C 100 ns Min. Max. | Min.  Max.
t, Il =legy Ve =15V, L =100pH 200 ns A [19.8120.32|0.780 0.800
B [20.80 21.46 | 0.819 0.845
t R_=18 Q, Vciamp = 0.8 V 450 ns
d(off) G CES C [15.7516.26 [ 0.610 0.640
tf_ Note 1 650 ns D 3.55 3.65(0.140 0.144
E |4.32 5.49(0.170 0.216
t, 800 ns F | 54 62|0212 0244
o 9.6 mJ G |1.65 2.13|0.065 0.084
H - 45| 0.177
td(on) Inductive load, T, =125°C 100 ns J 1.0 1.4|0.040 0.055
K |10.8 11.0|0.426 0.433
L e = lea Ve = 15V, L = 100pH 200 ns L | 47 53]0185 0209
E R =180 18 mJ M | 0.4 0.8[0.016 0.031
o © N 1.5 2.49|0.087 0.102
td(off) VCLAMP =0.8 VCES 450 ns
t, Note 1 900 ns
t, 1200 ns
E,, 17 mJ
R,c 0.63 K/W
Ry o 0.25 KIW
Reverse Diode (FRED) Characteristic Values
(TJ = 25°C unless otherwise specified)
Min. ([Typ. | Max.
V. I =leg Voe =0V 25 Vv
Pulse test, t< 300 pus, duty cycle < 2% T,=125°C 22 V
t, I =1A;di/dt =-100/us; V.= 30V, T,=25°C 40 | 60 ns
Lo I =l Ve = OV, -di/dt = 240 Alus 16 A
t, T, =100°C, V=540V 300 ns
Rinsc 1.0 KW
Notes:
1) Switching times may increase for V__ (Clamp) > 0.8 V__, higher T, or Rg values.
2) Device must be heatsunk for high temperature measurements to avoid thermal
runaway.
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LIXYS

High Voltage,

High speed IGBT

IXSH 35N120A

Short Circuit SOA Capability 2

G

E

Symbol Test Conditions Maximum Ratings
Ve T, =25°C to 150°C 1200 Y
Veer T, =25°Ct0 150°C; R, = 1 MQ 1200 Vv
Vs Continuous +20 \
Veem Transient +30 \%
legs T, =25°C 70 A
leon T, =90°C 35 A
Ly T, =25°C, 1 ms 140 A
SSOA V=15V, T,=125°C,R =22 Q ey =70 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
tee Vee=15V,V =0.6+V ., T,=125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 300 W
T, -55...+150 °C
T, 150 °C
T -55... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Weight 6 g
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV . l. =3mA VvV, =0V 1200 %
VGE(m) lc =4mAV =V, 4 6 8 V
lees Vg =08V T,=25°C 400 pA
Vg =0V T,=125°C 12 mA
logs Vg =0V, V =420V +100 nA
VCE(sat) Ic = lcgo’ VGE =15V 4 \

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

V., = 1200V
l,e = T70A
VCE(sat) =4V
TO-247 AD
/
G 7

c E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

- International standard package
JEDEC TO-247

- High frequency IGBT with guaranteed
Short Circuit SOA capability

- Fast Fall Time for switching speeds
up to 20 kHz

- 2nd generation HDMOS™ process

- Low VC_E(_sat) _
- forminimum on-state conduction

losses

- MOS Gate turn-on

- drive simplicity

Applications

- AC motor speed control

- DC servo and robot drive

- Uninterruptible power supplies (UPS)

- Switch-mode and resonant-mode
power supplies

- Welding

Advantages

- Easy to mount with 1 screw (TO-247)
(isolated mounting screw hole)
- High power density

92774E (12/96)

B1-88
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Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.

TO-247 AD (IXSH) Outline

|t— C— ' - L
9, I =l Ve =10V, 20| 26 s é— G t i
< <29 J U
Pulse test, t < 300 ps, duty cycle d <2 % ) [} B
com V,=15V,V, =10V 170 A i | |
3750 pF L 1
C.,.. V. =25V,V, =0V, f=1MHz 235 pF ,
C.. 60 pF GJ A "
Q, 150 | 190 nC K> — =N
Q.. I, = log Ve = 15V, V. = 0.5 V. 4| 60 nC
Qgc 70 100 nC Dim.| Millimeter Inches
inductive load. T, = 25°C o ons 51705 o700 o000
t, le = gy Ve =15V, L =100 pH 150 ns B [0.80 21.46 | 0.819 0.845
t Vee =08 Ve Ry =2.7Q 400 | 900 ns C [15.75 16.26 | 0.610 0.640
gt Remarks: Switching times may D |3.55 3.65|0.140 0.144
L increase for V. (Clamp) > 0.8« V__, 500 | 700 ns E |432 549|0.170 0.216
E,. higher T, or increased Ry 10 mJ F | 54 62]0212 0.244
G |1.65 2.13]0.065 0.084
Lyom) Inductive load, T, = 125°C 80 ns H i o177
J | 1.0 1.40.040 0.055
Ly le = leoy Ve = 15V, L =100 pH 150 ns K | 108 1100426 0.433
Eon V=08V R, =27Q 2.5 mJ L | 47 53[0.185 0.209
e M | 04 080016 0.031
d(oft Remarks: Switching times may 400 ns T 25 249 0087 0102
t, increase for V. (Clamp) > 0.8 * V., 700 ns — : -
E, higher T, or increased R 15 mJ
Rinsc 0.42 K/W
Ryo 0.25 KW
©2000 1XYS Al rights reserved ST g BT o e o f e i U B1- 89
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LIXYS

IXSH 35N120A

Fig.1 Saturation Characteristics
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Fig.2 Output Characterstics

250 —1— :
- T,=25C / Vee =15V
200 - A
- / 13V
- / 11v
N oV
C Y%
0 2 4 6 8 10 12 14 16 18 20

Ve - Volts

Fig.4 Temperature Dependence
of Output Saturation Voltage

50 -25 0 25 50 75 100 125 150

T, - Degrees C

Fig.6 Temperature Dependence of
Breakdown and Threshold Voltage

50 25 0 25 50 75 100 125 150

T, - Degrees C

B1-90

© 2000 IXYS All rights reserved




-I IXYS IXSH 35N120A

Fig.7 Turn-Off Energy per Pulse and Fig.8 Dependence of Turn-Off Energy
Fall Time on Collector Current Per Pulse and Fall Time on R,
1250 ‘ 25 1250 ‘ 18
[ T,=125°C / ] [ T,=125°C
L R,=100 / § - 1,=35A i
» 1000 v 20 » 1000 17
° r b o ° r 1%
c L E Q < + | Q
3 - X / 1 3 3 - / 3
Q B fi Y4 - = Q - :g
8 750 — 15 = 8 750 16 =
c B T R S c = 1S
@© L | ' © L ;
< - / . 5 < - i 5
" r 1 o) . i 5
< 500 L 10 < 500 15
C E o ] [ Eu
250 L 15 250 L 14
0 10 20 30 40 50 60 70 0 10 20 30 40 50
Ic - Amperes R - Ohms
Fig.9 Gate Charge Characteristic Curve Fig.10 Turn-Off Safe Operating Area
15 100
| I, =35A S
- Vg = 500V \
12 -
I 10 ETJ 125°C \
i " F=R,=270Q %
2 9 = o —— dv/dt < 5Vins \
=) | g \
>0 E ot \
w X
O ' \
> 6 I _o \\
L 0.1 \
3 \
\
- \
i \
0 Il Il Il Il Il Il Il Il 0‘01 L L L
0 50 100 150 200 0 200 400 600 800 1000 1200
Qg - nanocoulombs Ve - Volts
Fig.11 Transient Thermal Impedance
1 :
]
D=05 —— il =
0.1 |P=0.2 T
é FD=0.1 = H
. - R T
o D=0.05__|_| = % i
~F E:,O'Q?—-—-::::::: " D = Duty Cycle
0.01 {p=0.01: =
Single‘PuIs‘e i
ooor L |
0.00001 0.0001 0.001 0.01 0.1 1 10
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IGBT IXSH 35N120B |C25 = 70 A
IXST 35N120B

V., =1200 V
"S" Series - Improved SCSOA Capability V = 36V
CE(sat)
o]
- G
Preliminary data
E
Symbol Test Conditions Maximum Ratings TO-247 AD (IXSH)
Vies T, =25°Cto 150°C 1200 Y,
Veer T, =25°Ct0 150°C; R = 1 MQ 1200 %
Vs Continuous 20 \ G (TAB)
A Transient +30 \% ¢ E
legs T, =25°C 70 A
leso T, =90°C 35 A TO-268 (IXST)
ley T. =25°C, 1 ms 140 A ;
SSOA Vg =15V, T,=125°C,R,=5Q Iy =90 A G [ ]
(RBSOA)  Clampedinductive load @ 0.8V E A (rB)
te T,=125°C,V =720V; V. =15V,R, =5Q 10 B 5L Gate
S = Emitter TAB = Collector
P, T, =25°C 300 w
T, -55... +150 °C
T, 150 °C
Teoo -55...+150 °C
M, Mounting torque (TO-247) 1.13/10 Nm/lb.in.
Maximum lead temperature for soldering 300 °C Features
1.6 mm (0.062 in.) from case for 10 s o ) .
. * Epitaxial Silicondriftregion
Weight TO-247 6 g - fastswitching
TO-268 4 g - smalltail current
» MOS gate turn-on for drive simplicity
Symbol Test Conditions Characteristic Values Applications
(T, =25°C, unless otherwise specified)
min. | typ. | max. » AC motor speed control
» DC servo and robot drives
BV s . =1.0mAV_ =0V 1200 Vv * Uninterruptible power supplies (UPS)
» Switched-mode and resonant-mode
V | =250 A, V__=V 3 6 \% .
GE(th) c R Vee ™ Vee power supplies
lees Ve =08V T,= 25°C 50 pA » DC choppers
Note 1 T,=125°C 25 mA
loes Vo =0V,V_ =220V +100 nA
VCE(sat) e = Icgo’ Ve =15V T,= 25°C 36 V
Note 2 T,=125°C 2.9 \%
IXYS reserves the right to change limits, test conditions, and dimensions. 98669A (7/00)
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Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)

TO-247 AD (IXSH) Outline

min. | typ. | max. ~ G ' —L
g, I =l Vee =10V, 16 23 S ELJ i |‘= t []
Note 2 T 4 B
Ciee 3600 pF ] ‘ 1
H
C,.. Vi =25V,V =0V, f=1MHz 260 pF i t
Cres 75 pF A
I
Q, 120 nC Q,I s M
Qge le =l Ve =15V, V=05V 33 nC Kes] ol <N
Q.. 49 nC
td(on) Inductive Ioad, TJ =25°C 36 ns Dim.| Millimeter Inches
tri |C = lcgo* VGE =15V 27 ns Min. Max. | Min. Max.
R =50 A [19.8120.32 | 0.780 0.800
Lo G _ 160 300 ns B [P0.80 21.46 | 0.819 0.845
t, Vee = 0.8 Vees 180 300 ns : - : -
i Note 3 C [15.7516.26 [ 0.610 0.640
E 5 9 mJ D |3.55 3.65|0.140 0.144
E |4.32 5.49(0.170 0.216
b Inductive load, T, = 125°C 38 ns F 54 6.2|0.212 0.244
, =l Vee =15V @ ons | [ [Ees aisfooss oo
R. =5Q,V_=08V . -
G > Ve CES 25 mJ
on Note 3 J 1.0 1.4 [0.040 0.055
oo 240 ns K |10.8 11.0|0.426 0.433
t, 340 ns L 4.7 5.3(0.185 0.209
M 0.4 0.8|0.016 0.031
Eux 9 mJ
o N 1.5 2.49 | 0.087 0.102
Rinc 0.42 KW
Rinck (TO-247) 0.25 KIW TO-268AA (D? PAK)

A
Al E1
L2 E c2
Notes: 1. Device must be heatsunk for high temperature leakage current —E—
measurements to avoid thermal runaway.

2. Pulse test, t <300 pus, duty cycle <2 %

A
3. Switching times may increase for V. (Clamp) > 0.8V, higher T, or
increasedR ..
L3 L IA2
-8 J
. . Dim.|  Milli Inch
Min. Recommended Footprint m Mi;_'mi,t,‘;;_ Mi:c T\,,sax_

A 49 51| .193 .201
A | 27 29| 106 .114
A, | 02 25| .001 .010

0.653 [16.59]
~ ]

| i b | 115 1.45]| .045 .057
‘ — b, | 1.9 21| .75 .83
‘ 2 C 4 65| .016 .026
—_
4 - L L 5= o D [13.80 14.00 | .543 .551
= ! Lo 9 E |[15.85 16.05| .624 .632
j=l wn -
X ‘ 5 & E, | 133 13.6| .524 .535
= s g e 5.45 BSC 215 BSC
S ‘ b s H |18.70 19.10 | .736 .752
o
|

L |[240 2.70| .094 .106

T r T“} L1 | 1.20 1.40| .047 .055
L2 | 1.00 1.15| .039 .045

J N [ S A [3.00] L3 0.25 BSC .010 BSC

L4 | 3.80 4.10| .150 .161
0.215 [5.46]

: IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
©2000 IXYS All rights reserved 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 B1-93
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LIXYS

High Voltage IXSN 35N120AU1 vV

1200 V

CES

IGBT with Diode | = 70 A
4V

C25

CE(sat)
3
2
4 1
Symbol Test Conditions Maximum Ratings miniBLOC, SOT-227 B
Vies T, =25°Cto 150°C 1200 Y,
Ve T, =25°Cto 150°C; Ry, = 1 MQ 1200 A
Vs Continuous +20 \%
Ve Transient 30 \
less T, =25°C 70 A
leoo T, =90°C 35 A 1 = Emitter ®, 3= Collector
— 9E0 2 = Gate, 4 = Emitter @
lew T, =25°C,1ms 140 A ae mitter
_ _ ° _ _ ® Either Emitter terminal can be used as
SSOA Vee= 15 V.’ Tw o 125°C, R; =22 O ley =70 A Main or Kelvin Emitter
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
tee Ve =15V, V, =0.6+V ., T,=125°C 10 us ~ Features
(SCSOA) R, =220, non repetitive - International standard package
P, T, =25°C IGBT 300 W mlnlE’_,L_OC (I_S(_)T(_)P) cgmpatlble
p Diode 175 W - Aluminium-nitride isolation
L - high power dissipation
VigoL 50/60 Hz t=1min 2500 V~ - Isolation voltage 3000 V~
leor £1MA t=1s 3000 V~ - Low VQE(_Sat) .
T, 55 +150 oC - for minimum on-state conduction
losses
T 150 °C - Fast Recovery Epitaxial Diode
T, -55...+150 °C - shortt_and |,
& - - - Low collector-to-case capacitance
M, Mounting torque 1.5/13 Nm/lb.in. (< 50 pF)
Terminal connection torque (M4) 1.5/13 Nm/lb.in. - reducesd RFI
Weight 30 g - Low package inductance (< 10 nH)
- easy to drive and to protect
Symbol Test Conditions Characteristic Values .
(T, = 25°C, unless otherwise specified) Applications
min. | typ. | max. - AC motor speed control
- DC servo and robot drives
BVCES IC =5 mA, VGE =0V 1200 V - DC Choppers
Veewn l. =4mA V=V, 4 8 V - Uninterruptible power supplies (UPS)
- Switch-mode and resonant-mode
legs @ Vi =08V T,=25°C 750 pA power supplies
Vg =0V T,=125°C 15 mA
Advantages
| V. =0V,V__=+20V +100 nA
°Es cE °E - Space savings
Veesan le =gy Vee =15V 4 vV - Easy to mount with 2 screws

- High power density
@ Device must be heat sunk during high temperature leackage test to avoid thermal runaway.

IXYS reserves the right to change limits, test conditions, and dimensions. 92519E (12/96)
B1-94 © 2000 IXYS All rights reserved
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IXSN35N120AU1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min. typ max. e T S—
g, I =1V, =10V, 20| 26 S | 0 e},
Pulse test, t < 300 ps, duty cycle d <2 % I TG
O] il (90
con V=10V, V=15V 170 A 1A TP
3900 pF o
C,.. V. =25V,V, =0V, f=1MHz 295 pF ;oJ S ‘—F‘
g 1 i
Cres 60 pF M4 screws (4x) supplied
Qg 150 190 nC Dim. Ml\_/lillime;:r N:_nchesM
n. ax. in. ax.
l.=1.,V.,.=15V,V_=05V 40 60 nC A [ 3150 31.88|1.240 1.255
Qe ¢ ceor TGE cE CES B | 7.80 8.20|0.307 0.323
Qgc 70 100 nC (03 4.09 4.29 |0.161 0.169
D 4.09 4.29 | 0.161 0.169
t Inductive load, T, =25°C 80 ns E | 409 4.29 0161 0.169
d(on) _ _ F | 1491 1511 |0.587 0.595
t, e =gy Vee =15V, 150 ns G [ 3012 30.30 [1.186 1.193
¢ VCE =0.8¢ chs' Re =27Q 400 900 H | 38.00 38.23 | 1.496 1.505
ns
a6 Remarks: Switching times may increase k | '5e5 ‘650|035t o378
L for V. (Clamp) > 0.8 « V., higher T or 500 700 ns L 0.76  0.84 | 0.030 0.033
E . increased RG 10 mJ M 12.60 12.85 | 0.496 0.506
o N 25.15 25.42 | 0.990 1.001
80 [e] 1.98 2.13 | 0.078 0.084
t ns
dton) Inductive load, T, = 125°C cpg 2654 2690 | Lods 1om
b | =1 V_=15V 150 ns R 3.94 4.42 |0.155 0.174
C C90’ " GE ! S 4.72 4.85 | 0.186 0.191
tEl(off) VCE =08- VCES’ RG =27Q 400 ns T | 2459 25.07 | 0.968 0.987
L Remarks: Switching times may increase 700 ns ol o% 0570 o
E,, for V. (Clamp) > 0.8+ V__, higher T or 6 mJ
E.. increased R 15 mJ
Rinse 0.42 KIW
Ry 0.05 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
V. .=l Ve =0V, 235 V
Pulse test, t <300 ps, duty cycle d <2 %
Lo } I, = oo Ve =0V, -di/dt = 480 Alus 2| 3 A
t, V, =540V T,=100°C | 225 ns
I.=1A; -di/dt =200 Alus; V=30V T,= 25°C 40 60 ns
Ryuc 0.71 KW
©2000 IXYS Allights reserved e LT e e e e o e o P BL - 95
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IXSN35N120AU1

Fig. 1 Saturation Characteristics
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Fig. 2 Output Characterstics
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Fig.7 Turn-Off Energy per Pulse and Fig.8 Dependence of Turn-Off Energy
Fall Time on Collector Current Per Pulse and Fall Time on R
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High Voltage

IGBT with Diode
Combi Pack

IXSK35N120AU1

Short Circuit SOA Capability

C
G
E
Symbol Test Conditions Maximum Ratings
Vs T, =25°Cto150°C 1200 \Y
Vs T, =25°Ct0 150°C; R = 1 MQ 1200 %
Vs Continuous 20 \
Ve Transient 30 \
les T, =25°C 70 A
l oo T, =90°C 35 A
ey T, =25°C,1ms 140 A
SSOA V=15V, T,=125°C,R =22 Q oy = 70 A
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
te V,=15V,V_ =720V, T, =125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C IGBT 300 W
Diode 190 w
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
T 1.6 mm (0.063 in) from case for 10 s 300 °C
M, Mounting torque 1.15/13 Nm/lb.in.
Weight 10 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV, .o I =5mAV, =0V 1200 Vv
VGE(m) e =4mA V.=V, 4 8 V
lees Vg =08V T,=25°C 750 pA
Vg =0V T,=125°C 15 mA
lacs V., =0V,V, =+20V +100 nA
Vea I =l Vee =15V 4 Vv

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

V., = 1200V
l,, = T70A
VCE(sat) - 4V
TO-264 AA
%
/
X } C(TAB)
G
c E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard package
JEDEC TO-264 AA

« High frequency IGBT and anti-parallel
FRED in one package

 2nd generation HDMOS™ process

° LOW VCE(sat)
- forminimum on-state conduction

losses

* MOS Gate turn-on
- drive simplicity

* Fast Recovery Epitaxial Diode (FRED)
- soft recovery with low |,

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

« Easy to mount with one screw
(isolated mounting screw hole)

 High power density

94526F(7/00)
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Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-264 AA Outline
min. | typ. | max. L<—ET> | A
R "’A\)Sé 9 QTLs
g, I =1V, =10V, 20| 26 s Lip @ 14" ]l
Pulse test, t <300 us, duty cycle <2 % Al s
Lt I
leon V. =15V,V_ =10V 170 A L
C.. 3900 pF LS - e
} Ve=25V,V, =0V, f=1MHz 295 pF md
res 60 pF _4__IoepP
Qg 150 190 nC Dim. Millimeter Inches
Min. Max. | Min. Max.
Qge } IC = ICQO’ VGE = 15 V’ VCE = 05 VCES 40 60 nC A 4.82 5.13 .190 .202
Al 2.54 2.89 .100 114
Qgc 70 100 nC A2 2.00 2.10 .079 .083
b 1.12 1.42 .044 .056
b . . . .
Lyiom Inductive load, T, = 25°C 80 ns b2 | 200 300 | 114 122
c 0.53 0.83 .021 .033
L le = legy Ve =15V, izg 900 ns D [25.91 26.16 | 1.020 1.030
t L=100puH,V._=08V___,R_=27Q ns E [19.81 19.96 | .780  .786
d(off) I Vee CES' 6 e 5.46 BSC 215 BSC
t, 500 | 700 ns J_ 000 025 | .000 .010
K 0.00 0.25 .000 .010
EOff Note 1 10 mJ L 20.32 20.83 .800 .820
L1 2.29 2.59 .090 .102
Laom) Inductive load, T, = 125°C 80 ns O KR I R T
t. _ _ 150 ns Q1 [8.38 869 | .330  .342
n Ic - lcgoY VGE =15V, R 3.81 4.32 .150 .170
E,, L=100uH 8 mJ RL |1.78 229 | .070  .090
S 6.04 6.30 .238 .248
td(off) V=08V, R, =27Q 400 ns T 157 183 | 062 .072
t, 700 ns
E, Note 1 15 mJ
Rye 0.42 KIW
Riex 0.15 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol TestConditions min. | typ. | max.
Ve I = lgop Vee =0V, Pulse test, 235V
t <300 ps, duty cycle d<2 %, T, =125°C
I, } I=1_,, V.. =0V, -di/dt = 480 Alus 2| 3% A
. V=540V T,=100°C | 225 ns
I.=1A;-di/dt=200Alus; V=30V T,= 25°C 40 60 ns
Risc 0.65 K/W
IXSK 35N120AU1 characteristic curves are located in the IXSH 35N120A data
sheet, Publication No. D96001DE, pages 66 - 67.
©2000 1XYS Al rights reserved e e e gy e e B1- 99
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LIXYS

High Voltage

IGBT with Diode

Combi Pack
Short Circuit SOA Capability

IXSX 35N120AU1

c
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Ct0150°C 1200 \Y,
Veer T, =25°Ct0 150°C; R = 1 MQ 1200 %
Vs Continuous 20 \
A Transient +30 \%
leos T, =25°C 70 A
l oo T, =90°C 35 A
ley T. =25°C, 1 ms 140 A
SSOA V=15V, T,=125°C,R =22 Q Iy =70 A
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V_
te Vg =15V, V =720V, T,=125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C IGBT 300 W
Diode 190 w
T, -55... +150 °C
L 150 °C
T, -55... +150 °C
T 1.6 mm (0.063 in) from case for 10 s 300 °C
Weight TO-247 HL 6 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. typ. max.
BV . l. =5mAV, =0V 1200 %
VGE(lh) le =4mA V=V, 4 8 \
legs @ Vi =08V T,=25°C 750 pA
Vg =0V T,=125°C 15 mA
loes Vg, =0V,V, =220V +100  nA
VCE(sat) Ic = lcgo’ VGE =15V 4 \

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

V., =1200V
IC25 = T0A
VCE(SAT) = 4V
PLUS TO-247™
(IXSX35N120AU1)

A

/)
! c(TAB)

¢ C
E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* Hole-less TO-247 package for clip
mounting

* Highfrequency IGBT and anti-parallel
FRED in one package

e Low VC_E@E“) _

- forminimum on-state conduction
losses

MOS Gate turn-on

- drive simplicity

* Fast Recovery Epitaxial Diode (FRED)
- soft recovery with low |,

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switch-mode and resonant-mode
power supplies

Advantages
» Space savings (two devices in one
package)

» Reduces assembly time and cost
 High power density

97514D (7/00)

B1- 100
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IXSX 35N120AU1

Symbol Test Conditions Characteristic Values ™
(T, =25°C, unless otherwise specified) PLUS247™ (IXSX)
min. | typ. | max. .
P |y g
- v = I H L ¢
g, I =l Ve =10V, 20| 26 s st EE I
Pulse test, t <300 us, duty cycle <2 %
L 12 3
—_ —_ L1
leon V. =15V,V_ =10V 170 A H
e 3900 pF
— —_ _ Al —=1
Ve =25V,V =0V, f=1MHz 295 pF ¢ W J
. 60 pF VEEW A-A []
4
Q, 150 | 190 nC
Qge Ic = |c90’ VGE =15V, VCE =05 VCES 40 60 nC Dim. Millimeter Inches
Q c 70 100 nC Min.  Max. | Min. Max.
i A | 483 521 190 205
; — oEo A, |229 254 .090 .100
Laon Inductive load, T, =25°C 80 ns A, |191 216 .075 .085
t, le = legp Ve =15V, 150 ns b [114 1.40] .045 055
L=100puH,V__=08V__,R.=27Q b, |1.91 213| .075 .084
t YU HPL Ve ' Vees' Ne 400 900 ns !
td“’ff) Switching times may increase for V. c00 | 700 k(’:z 3'2? (3)';2 ';:i ézi
" (Clamp) > 0.8 « Ve, higher T, or D [20.80 21.34 | .819 .840
E increased R 10 mJ E [15.75 16.13 | .620 .635
e 5.45BSC | .215 BSC
i L [9.81 20.32 | .780 .800
aton Inductive load, T,=125°C 80 ns L1 |3.81 4.32| .150 .170
t | =1 V_=15V, 150 ns Q [559 620/ 220 244
Eon =100 uH, V., =08V . R =2.70 8 mJ R [432 483 170 190
taom Switching times may increase for V. 400 ns
t, _(Clamp) >0.8+V_, higher T or 700 ns
' increased R
E,q 15 mJ
Rye 0.42 KIW
Riex 0.15 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol TestConditions min. | typ. | max.
Ve I = lgop Vee =0V, Pulse test, 235V
t <300 ps, duty cycle d<2 %, T, =125°C
e I =lgpr Ve = 0V, -diJdt = 480 A/us 32 36 A
. V=540V T,=100°C | 225 ns
I.=1A;-di/dt=200Alus; V=30V T,= 25°C 40 60 ns
Rinse 0.65 K/W
©2000 IXYS Al rights reserved e T b o™ e B1 - 101
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IXSX 35N120AU1
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IXSX 35N120AU1

Fig.7 Turn-Off Energy per Pulse and
Fall Time on Collector Current

Fig.8 Dependence of Turn-Off Energy
Per Pulse and Fall Time on R
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Fig.12 Maximum Forward Voltage Drop

Fig.13 Peak Forward Voltage V. and
Forward Recovery Time t_,
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LIIXYS

High Voltage,
Low V IGBT

CE(sat)

IXSH 45N120

Short Circuit SOA Capability ¢

G

E

Symbol Test Conditions Maximum Ratings
Ve T, =25°C to 150°C 1200 Vv
Ver T, =25°Ct0 150°C; R, = 1 MQ 1200 Vv
Vies Continuous +20 \Y
Vieem Transient +30 \%
leos T. =25°C, limited by leads 75 A
lego T. =90°C 45 A
Loy T, =25°C, 1 ms 180 A
SSOA Vi =15V, T,=125°C, R, =2.7Q l o = 90 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
tec Vge=15V,V =0.6+V, T,=125C 10 us
(SCSOA) R, =22 Q, non repetitive
P, T, =25°C 300 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque 1.13/10 Nm/lb.in.
Weight 6 g
Maximum lead temperature for soldering 300 °C

1.6 mm (0.062 in.) from case for 10 s

Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV . l. =3mA VvV, =0V 1200 %
VGE(lh) le =4mA V=V, 4 6 8 V
lees Vg =08V T,=25°C 400 pA
Vg =0V T,=125°C 12 mA
loes Vo =0V,V, =+20V +100 nA
VCE(sat) Ic = lcgo’ VGE =15V 3 \

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

Vo = 1200V
| s = /5A
VCE(sat) = 3 V
TO-247 AD

G = Gate, C =Collector,
E = Emitter, TAB = Collector
Features

- International standard package
JEDEC TO-247

- High frequency IGBT with guaranteed
Short Circuit SOA capability

- Fast Fall Time for switching speeds
up to 20 kHz

- 2nd generation HDMOS™ process

- Low VC_E(_sat) _
- forminimum on-state conduction

losses

- MOS Gate turn-on

- drive simplicity

Applications

- AC motor speed control

- DC servo and robot drive

- Uninterruptible power supplies (UPS)

- Switch-mode and resonant-mode
power supplies

- Welding

Advantages

- Easy to mount with 1 screw
(isolated mounting screw hole)
- High power density

92773F (7/00)

© 2000 IXYS All rights reserved
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-I IXYS IXSH 45N120

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) TO-247 AD (IXSH) Outline
min. | typ. |max. ~ G —L
¥
g I, =l.;V.,. =10V, 26 S Y] F ]
fs c coo’ VcE E N
Pulse test, t < 300 us, duty cycle d <2 % r-" [j: R 5
con V. =15V,V, =10V 170 A ‘ i ‘ |
. 4150 pF L 1
C,. =25V, V=0V, f=1MHz 285 pF ,
C 65 pF Gﬁ] Am "
Q, 150 | 200 nC K> — =N
Q,. lo = logy Ve = 15V, Vi = 0.5 Vo 45| 60 nC
Qgc 75 100 nC Dim.| Millimeter Inches
¢ Inductive load, T, = 25°C 80 ns Min. Max. | Min. Max.
don) A [19.8120.32 [ 0.780 0.800
t, |c legor Ve =15V, L =100 pH 250 ns B [20.80 21.46 | 0.819 0.845
t =08 VCES' R;=2.7Q 400 ns C [15.7516.26 [ 0.610 0.640
acf Remarks Switching times may D |3.55 3.65|0.140 0.144
L increase for V_ (Clamp) > 0.8+ V_, 1000 ns E |4.32 5.49(0.170 0.216
= higher T, orlncreasedR 21 mJ F | 54 62]0212 0.244
G |1.65 2.13|0.065 0.084
H - 45|- 0.177
Lo Inductive load, T, =125°C 80 ns
¢ 250 ns J | 1.0 1.4[0.040 0.055
ri IC Icgo, =15V, L =100 pH K |10.8 11.0 [0.426 0.433
on _ogv R,=27Q 7.1 mJ L | 47 530185 0.209
¢ CES? 450 M 0.4 0.8]0.016 0.031
d(off) Remarks Switching times may ns N | 15 2490087 0102
t, increase for V. (Clamp) >0.8 V., 1200 ns
= higher T, or |ncreased R, 27 mJ
Rinsc 0.42 K/W
R, 0.25 KW
BL- 106 S o ETe gy ST e e oo o U Hlowe S5 S ©20001XYS Alrights reserved
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Fig.1 Saturation Characteristics
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IXYS IXSH 45N120

Fig.7 Turn-Off Energy per Pulse and Fig.8 Dependence of Turn-Off Energy
Fall Time on Collector Current Per Pulse and Fall Time on R
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High Voltage IGBT

IXSH 45N120B
IXST 45N120B

"S" Series - Improved SCSOA Capability

C
Preliminary data R
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 1200 \
Ver T, =25°Ct0 150°C; R, = 1 MQ 1200 Vv
Vies Continuous +20 \Y
Vieem Transient +30 \%
leos T. =25°C (limited by leads) 75 A
lego T. =90°C 45 A
Loy T, =25°C, 1 ms 180 A
SSOA Vo=15V,T,=125°C,R ;=5 Q gy = 90 A
(RBSOA)  Clampedinductive load @ 0.8V

tee T,=125°C,V, =720V; V. =15V,R, =50Q 10 us
P, T, =25°C 300 W
T, -55...+150 °C
T 150 °C
T, -55... +150 °C
M, Mounting torque (TO-247) 1.13/10 Nm/lb.in.
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s

Weight TO-247 6 g

Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV . l. =10mA V. =0V 1200 %
VGE(m) lc =250 pA, V=V 3 6 \%
ICES VCE = 08 ° VCES 50 MA
Note 1 T,=125°C 25 mA
loes Vg =0V, V =420V +100 nA
Vg I =l Ve =15V 25| 30 V
Note 2 T,=125°C 2.6 Y,

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

l, = 75 A
V.. =1200 V
Veeew = 30V

TO-247 AD (IXSH)

/

ﬁ\ TAB)

TO-268 (IXST)

T

E™ j\ (TAB)
G = Gate C = Collector
S = Emitter TAB = Collector
Features

« Epitaxial Silicondriftregion
- fastswitching
- smalltail current
* MOS gate turn-on for drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

» Welding

98713A (7/00)
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IXSH 45N120B

IXST 45N120B
Symbol Test Conditions Characteristic Values :
(T,=25°C, unless otherwise specified) TO-247 AD (IXSH) Outline
min. | typ. | max. ~ G ' —L
g, I =gy Ve =10V, 16 23 s é— —] F t {]
Note 2 r-" [j: LR
Ciee 3300 pF | l 1
H
C... Vo =25V,V, =0V, f=1MHz 240 pF | i f
Cres 65 pF A
i
Q, 120 nC g,] A y
Q. lo =l Vee =15V, V=05V 40 nC Kol Y
Qgc 45 nC
td(on) Inductive Ioad, TJ =25°C 36 ns Dim.| Millimeter Inches
tri |C = Icgo* VGE =15V 27 ns Min. Max. | Min. Max.
R. =50 A [19.8120.32 |0.780 0.800
:Ed(off) V:E 0.8V, ggg 3(5)8 :Z B [0.8021.46 | 0.819 0.845
fi Note 3 C [15.7516.26 | 0.610 0.640
E,q 13 22 mJ D |3.55 3.65|0.140 0.144
E |4.32 5.49(0.170 0.216
Lo Inductive load, T, =125°C 38 ns F 54 6.2|0.212 0.244
t. = = 29 ns G |1.65 2.13|0.065 0.084
ri ::3 _ !é:gé)z’ \\//GE —](-)58VV H - 45|- 0.177
on 6 o CcET T Tces 2.9 mJ J | 1.0 140040 0.055
Note 3 : e :
oo 440 ns K |10.8 11.0|0.426 0.433
) 700 ns L 47 5.3/0.185 0.209
- 3 M | 0.4 0.8[0.016 0.031
off m N 1.5 2.49|0.087 0.102
R 0.42 K/W
thJC
N 3
Ryex (TO-247) 0.25 K/wW TO-268AA (D° PAK)
r Ej ' E Al e E—o
L2 c2
Notes: 1. Device must be heatsunk for high temperature leakage current —— =i T
measurements to avoid thermal runaway. T | o
2. Pulse test, t <300 ps, duty cycle <2 % H “
3. Switching times may increase for V__ (Clamp) > 0.8 « V., higher T or J
increasedR...
¢ -l
L3 IAQ
-8 ,I L
L
Dim Millimeter Inches
Min. Recommended Footprint Min. Max. | Min. Max.
A 49 51| .193 .201
A | 27 29| .106 .114
rf 0.653 [16.59] j A, .02 25| .001 .010
| i b | 115 1.45| .045 .057
\ _ T b, | 1.9 21| .75 .83
| 2 o] 4 65| .016 .026
1 ,7,7L7,7,§% = D [13.80 14.00 | .543 .551
s | —R = E |15.85 16.05| .624 .632
N \ =< = E, | 133 13.6| .524 .535
= ‘ jo 8 e | 545BSC 215 BSC
5 \ 1 H [18.70 19.10 | .736 .752
w L | 240 2.70| .094 .106
1 | L1 | 120 1.40| .047 .055
L2 | 1.00 1.15| .039 .045
J | b [z.00] L3 | 0.25BSC 010 BSC
0.215 [5.46] L4 | 3.80 4.10| .150 .161
d d b f the followi .S. : :
B1-110 4835507 4681106 5,017,500 5049961 5187417 5480715 ©2000 IXYS Allrights reserved
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LIIXYS

High Voltage IGBT

Short Circuit SOA Capability

Preliminary Data

IXSN 55N120A

Symbol TestConditions Maximum Ratings
Vs T, =25°Cto150°C 1200 \Y
R T, =25°C to 150°C; R = 1 MQ 1200 A
Vs Continuous 20 \
Veem Transient +30 \%
leos T, =25°C 110 A
lcoo T, =90°C 55 A
lew T. =25°C,1ms 160 A
SSOA V=15V, T, =125°C,R =22 Q gy, = 110 A
(RBSOA)  Clamped inductive load, L =30 uH @ 0.8V _
te. V,=15V,V_ =06V, T,=125C 10 us
(SCSOA) R, =22 Q, non-repetitive
P. T. =25°C IGBT 500 w
VisoL 50/60 Hz t=1min 2500 Vv~
leo, £ 1 MA t=1s 3000 Vv~
T, -55.... +150 °C
T, 150 °C
T, -55.... +150 °C
M, Mounting torque 1.5/13 Nm/lob.in.
Terminal connection torque (M4) 1.5/13 Nm/lb.in.
Weight 30 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
Min. | Typ.| Max.
BV .. l. =6mMA,V,_ =0V 1200 %
VGE(th) e =8mA,V =V 4 8 \%
logs V. =08V T,= 25°C 1 mA
Vg =0V T,=125°C 25 mA
lees Vo =0V,V, =+20V +200  nA
VCE(sat) le =legy Ve =15V 4 \%

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

Ve = 1200V
l,, = 110A
VCE(sat) = 4 V

miniBLOC, SOT-227 B

3 = Collector
4 = Emitter ®

1 = Emitter ©
2 = Gate

@ Either Emitter terminal can be used as Main or
Kelvin Emitter

Features

* International standard package
miniBLOC

* Aluminium-nitride isolation
- high power dissipation

* Isolation voltage 3000 V~

* UL registered E 153432

¢ LOW VCE(sat)
- forminimum on-state conduction

losses

* | ow collector-to-case capacitance
(<100 pF)
- reduces RFI

* Low package inductance (< 10 nH)
- easy to drive and to protect

Applications

* AC motor speed control

* DC servo and robot drives

* DC choppers

¢ Uninterruptible power supplies (UPS)

¢ Switch-mode and resonant-mode
power supplies

Advantages

* Space savings

* Easy to mount with 2 screws
* High power density

95594B(6/97)
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LIXYS

IXSNS5N120A

miniBLOC, SOT-227 B

W
) Fesa A~ 1

—z

Q
T
L : ]
(=TT l ¥
M4 screws (4x) supplied

Dim. Millimeter Inches
Min.  Max. Min. Max.
31.50 31.88 | 1.240 1.255
7.80 8.20 | 0.307 0.323
4.09 4.29 |0.161 0.169
4.09 4.29 | 0.161 0.169
4.09 4.29 | 0.161 0.169
14.91 15.11 | 0.587 0.595
30.12 30.30 | 1.186 1.193
38.00 38.23 | 1.496 1.505
11.68 12.22 | 0.460 0.481
8.92 9.60 | 0.351 0.378
0.76 0.84 | 0.030 0.033
12.60 12.85 | 0.496 0.506
25.15 25.42 | 0.990 1.001
1.98 2.13 | 0.078 0.084
495 5.97 | 0.195 0.235
26.54 26.90 | 1.045 1.059
3.94 4,42 | 0.155 0.174
4.72 4.85 | 0.186 0.191
24.59 25.07 | 0.968 0.987
-0.05 0.1 (-0.002 0.004

cHlwTm|lOUV|[OZIEM|AR<e|(ZTO@|MMODO|m >

Symbol Test Conditions Characteristic Values

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

Min. | Typ. | Max.
9. lo =gy Ve =10V 32| 45 S
Pulse test, t <300 ps, duty cycled <2 %

com V=10V, V =15V 340 A
Cios 8000 pF
C... V. =25V,V =0V, f=1MHz 590 pF
C... 120 pF
Q, 300 nC
Qe le =lego Voe =15V, V. = 0.5V 80 nC
Q.. 140 nC
t 140 ns
deom Inductive load, T, =25°C
t, 220 ns
G le = legor Ve - 15.v, \{CE =038 V?ES, R,=270Q 400 s
¢ Remarks: Switching times may increase for V. 700 | 1000 ns
fi (Clamp) > 0.8 V., higher T  or increased R
E,, 18 mJ
tion) 140 ns
t, Inductive load, T,=125°C 250 ns
taom le = legy Voe =15V, V. = 0.8V, R, =27 Q 600 ns
t, Remarks: Switching times may increase for V 900 ns
t, (Clamp) > 0.8 V., higher T, or increased R 950 ns
Eeny 6 mJ
E,, 25 mJ
Ryue 0.25 KW
Ry 0.05 KIW

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
Bl = 112 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025
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LIIXYS

High Voltage

IGBT with Diode

Short Circuit SOA Capability

Preliminary data

IXSN 55N120AU1

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 1200 \Y,
Vier T, =25°Ct0 150°C; R, = 1 MQ 1200 A
Vies Continuous +20 \Y,
Veem Transient +30 \%
leos T. = 25:C 110 A
l oo T. = 9OOC 55 A
e T, =25°C,1ms 160 A
SSOA V=15V, T, =125°C,R =22Q Iy =110 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
to. Ve=15V,V =06V, T, =125°C 10 us
(SCSOA) R, =22 Q, non repetitive
P T, =25°C IGBT 500 w
P, Diode 175 w
VisoL 50/60 Hz t=1min 2500 V-~
lsor £1 MA t=1s 3000 V~
T, -55...+150 °C
T 150 °C
To -55...+150 °C
M, Mounting torque 1.5/13 Nm/lb.in.
Terminal connectiontorque (M4) 1.5/13 Nm/lb.in.
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV s . =8mA,V =0V 1200 \Y,
Ve . =8mA,V_ =V 4 8 \Y,
lces Vi =08V T,=25°C 1 mA
Vg =0V T,=125°C 16 mA
lees Vg =0V, V =220V +200 nA
VCE(sat) Ic = |c90Y VGE =15V 4

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

Voo = 1200V
l,, = 110A
VCE(sat) 4 V

miniBLOC, SOT-227 B

Features

International standard package

miniBLOC (ISOTOP) compatible

Aluminium-nitride isolation

- high power dissipation

Isolation voltage 3000 V~

Low VC_E(_sat) _

- forminimum on-state conduction
losses

Fast Recovery Epitaxial Diode

- shortt and |,

Low collector-to-case capacitance

(<60 pF)

- reduces RFI

Low package inductance (< 10 nH)

- easy to drive and to protect

Applications

AC motor speed control

DC servo and robot drives

DC choppers

Uninterruptible power supplies (UPS)
Switch-mode and resonant-mode
power supplies

Advantages

Space savings
Easy to mount with 2 screws
High power density

92520E(12/96)

© 2000 IXYS All rights reserved
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-l IXYS IXSN 55N120AU1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min. | typ. |max.
9, lo =l Ve =10V, 2| 45 S
Pulse test, t <300 ps, duty cycle d <2 %
con V=10V, V=15V 340 A
e 8000 pF
C,.. V. =25V, V=0V, f=1MHz 590 pF
Cres %0 pF M4 screws (4x) supplied
Qg 300 nC Dim. Ml\_/lillime;ir N:_nchesM
n. ax. n. ax.
l.=1.,V.=15V,V_=05V 80 nC A [ 3150 31.88[1.240 1.255
Qe ¢ ceot TGE CcE CES B | 7.80 8.20|0.307 0.323
Qgc 140 nC C 4.09 4.29 |0.161 0.169
D 4.09 4.29 | 0.161 0.169
tyon Inductive load, T, =25°C 140 ns E 128? lé,ﬁ 8;2% 8§S§
t. o =gy Vee =15V, 220 ns G | 3012 3030 (1.186 1.193
t” Vg = 0.8 Vo Rg = 270 400 H | 38.00 38.23 | 1.496 1.505
o o . ns J | 1168 12.22 | 0.460 0.481
acf Remarks: Switching times may increase 200 | 1000 K | 892 9.60|0.351 0.378
L for V_ (Clamp) > 0.8 + V., higher T, or ns L | 076 0840030 0033
E . increased RG 18 mJ M 12.60 12.85 | 0.496 0.506
o N 25.15 25.42 | 0.990 1.001
[e] 1.98 2.13 | 0.078 0.084
td(on) 140 ns P 4.95 5097 |0.195 0.235
) Q 26.54 26.90 | 1.045 1.059
t, Inductive load, T, = 125°C 250 ns R | 394 4420155 0174
td | =1 V =15V 600 ns S 4.72 4.85 | 0.186 0.191
(off) C C90’ " GE ! T 24.59 25.07 | 0.968 0.987
t, V=08V R, =27Q 9200 ns U | -0.05 0.1|-0.002 0.004
t Remarks: Switching times may increase 950 ns
¢ for V. (Clamp) > 0.8+ V., higher T or
Eon increased R 6 mJ
E,y 25 mJ
Ry 0.25 K/W
Rycx 0.05 KW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
V. .=y Ve =0V, 255 V
Pulse test, t <300 ps, duty cycle d <2 %
Lo } I, = ooy Ve =0V, -di/dt = 480 Alus 2| 36 A
N V=540V T,=100°C | 300 ns
I.=1A;-di/dt =200 Alus;V,=30V T, = 25°C 40 60 ns
Ryye 0.71 KW
B1- 114 e ey on™ Yol o o o e i s ©20001XYS Allrights reserved
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LIIXYS

High Voltage, Vees | leas | Verea
High speed IGBT IXSH 35N140A 1400V ‘7OA ‘ 4V
Short Circuit SOA Capability IXSH 35N135A 1350V 1 70A | 4V
c
G
E
Symbol Test Conditions Maximum Ratings TO-247 AD
Vs T, =25°Cto 150°C 35N140A 1400 %
35N135A 1350 \%
Veer T, =25°Cto 150°C; R = 1 MQ 35N140A 1400 %
35N135A 1350 \%
Vs Continuous +20 \
Veem Transient +30 \%
les T, =25°C 70 A
lcoo T, =90°C 35 A
lew T. =25°C, 1 ms 140 A
SSOA V=15V, T,=125°C,R =22 Q ey, = 70 A
(RBSOA) Clamped inductive load, L =30 pH @ 960 \%
t, V_=15V,V__ =840V, T, = 125°C 10 ps  Heatures
(SCSOA) R, =22 Q, non repetitive * International standard package
Pc T, =25°C 300 W  JEDEC TO-247
0 « High frequency IGBT with guaranteed
T -55... +150 c Short Circuit SOA capability
T 150 °C - FastFall Time for switching speeds
T 5. +150 oc  UPt020kHz
19  2nd generation HDMOS™ process
M, Mounting torque 1.13/10 Nm/lb.in. s Low Vi
Weight 6 - forminimum on-state conduction
g 9 losses
Maximum lead temperature for soldering 300 °C * MOS Gate turn-on

1.6 mm (0.062 in.) from case for 10 s

- drive simplicity

Applications

Symbol Test Conditions Characteristic Values
(T, = 25°C, unless otherwise specified) ~ * AC motor speed control
min. | typ. | max. + DC servo and robot drive
* Uninterruptible power supplies (UPS)
BV, I =3mA,V, =0V 35N140A 1400 v * Switch-modeandresonant-mode
35N135A 1350 power supplies
Ve e =4mAV =V, 5 8 v ¢ Welding
lees Vg =08V T,=25°C 400 pA
V. =0V T,=125°C 2 mA Advantages
loes Ve =0V, V =420V +100 nA « Easy to mount with 1 screw
(isolated mounting screw hole)
VCE(sat) lC = |C90’ VGE =15V 34 4 \Y . H|gh power density

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

92716G(7/00)

© 2000 IXYS All rights reserved
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IXSH35N140A IXSH35N135A

Symbol Test Conditions Characteristic Values _ .
(T, =25°C, unless otherwise specified) TO-247 AD (IXSH) Outline
min. | typ. |max. - = ——l
[ = 1
9. lo =l Ve =10V, 26 S A T
Pulse test, t <300 ps, duty cycle d<2 % ' L 4 b
com V. =15V,V, =10V 210 A I ; '
ies 4150 pF lj A
C,.. V. =25V,V, =0V, f=1MHz 235 pF |.
C.. 55 pF c ' , "
- = et
Q, 165 nC =K - ~ bt
Q, o= legy Ve = 15V, V. = 0.5 Vg 45 nC
Qgc 75 nC Dim.| Millimeter Inches
¢ Inductive load, T, = 25°C 100 ns Min. Max. | Min. Max.
dion) A [19.8120.32 | 0.780 0.800
t, le = legpr Ve =15V, L =100 pH 150 ns B [20.80 21.46 | 0.819 0.845
t Ve =960V, R, =2.70Q 200 | 400 ns C [15.75 16.26 | 0.610 0.640
dem Switching times may increase for D |355 3.65|0.140 0.144
L V. (Clamp) > 960 V, higher T, 400 | 750 ns E |4.32 5490170 0.216
E., orincreased R 12 mJ F | 54 620212 0.244
G |1.65 2.13|0.065 0.084
Lo Inductive load, T, = 125°C 100 ns H L 0177
i _ ~ ~ 150 ns J 1.0 1.4|0.040 0.055
i lo=ligpr Ve =15V, L =100 pH K |10.8 11.0|0.426 0.433
Eon V_=960V,R_.=270Q 4 mJ L | 47 530185 0.209
°E e M | 04 08]0.016 0.031
Loty Remarks: Switching times may 200 ns N 15 24910087 0102
t, increase for V__ (Clamp) > 960 V, 800 ns : : : :
y higher T, or increased R 18 mJ
Rinsc 0.42 K/W
Ry 0.25 KW
d d b f the following U.S. : :
B1-118 S MOSFETS ard 1oaTs e avred by o o o of o g US et 2000 IXYS Allights reserved
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