IXYS HiPerFAST™ IGBT G-Series

Insulated Gate
Bipolar Transistors (IGBT)
IGBT with Fast Diode
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DIXYS

HiPerFAST™ |GBT G-Series

Contents
IGBT
Vees Ie ceeay | TO-220  TO-263 | TO-247  PLUS247 | TO-268 ISOPLUS247™ | TO-264 miniBLOC | Page
T.= ax (IXGP)  (IXGA) | (IXGH) (IXGX) (IXGT) (IXGR) (IXGK) (IXGN)
25°C |T=25°C & o
AR - 9
300 40 1.6 » IXGH 20N30 B2-6
56 1.8 » IXGH 28N30 » IXGT 28N30 B2-8
60 1.6 IXGH 30N30 B2-14
1.8 IXGH 40N30 B2-20
600 40 1.7 IXGH 31N60 IXGT 31N60 B2-105
75 @ 1.6 » IXGH 41N60 B2-141
75 @ 1.6 IXGH 60N60 IXGT 60N60 IXGK 60N60 B2-161
1.8 IXGN 60N60 B2-165
200 2.5 IXGN 200N60 B2-174
1000 3 3.5 IXGP 2N100 B2-184
= 16 2.7 IXGA 8N100 B2-186
IXGP 8N100
24 3.5 IXGA 12N100 B2-188
IXGP 12N100
3.5 IXGH 12N100 B2-188
40 3.0 IXGH 20N100 IXGT 20N100 B2-205
3.0 IXGA 20N100 B2-207
IXGP 20N100
1200 40 2.5 IXGH 20N120 IXGT 20N120 B2-219
75 2.5 IXGH 45N120 IXGT 45N120 B2-225
300 56 2.1 IXGH 28N30A IXGT 28N30A B2-10
2.4 IXGH 28N30B IXGT 28N30B B2-12
60 2.1 IXGH 40N30A B2-20
2.4 IXGH 40N30B B2-20
500 48 2.3 IXGH 24N50B B2-26
4 600 14 1.8 IXGA 7N60B B2-42
'. IXGP 7N60B B2-42
2.5 IXGA 7N60C B2-44
= IXGP 7N60C B2-44
15 2.1 IXGR 12N60C B2-64
24 2.1 IXGH 12N60B B2-48
2.1 IXGA 12N60C B2-60
IXGP 12N60C B2-60
2.1 IXGH 12N60C B2-54
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LIIXYS

HiPerFAST™ IGBT G-Series

Contents
IGBT
Vees le Vegeay | 70220 TO-263 | TO-247  PLUS247 | TO-268 ISOPLUS247™ | TO-264 miniBLOC | Page
T.= max (IXGP)  (IXGA) | (IXGH) (IXGX) (IXGT) (IXGR) (IXGK) (IXGN)
25°C |T=25°C .
v | A Vv ’ é@,
600 40 2.0 IXGA 20N60B B2-70
IXGP 20N60B
40 2.0 IXGH 20N60B IXGT 20N60B B2-66
42 2.5 IXGR 24N60C B2-85
48 2.5 IXGH 24N60B B2-26
2.5 IXGH 24N60C IXGT 24N60C B2-78
40 2.0 IXGH 28N60B IXGT 28N60B B2-89
45 2.5 IXGR 32N60C B2-128
60 1.8 IXGH 30N60B IXGT 30N60B B2-93
2.5 IXGH 32N60B B2-109
2.1 IXGH 32N60C IXGT 32N60C B2-119
76 1.7 IXGH 39N60B B2-137
2.5 IXGH 50N60B IXGT 50N60B IXGK 50N60B B2-143
2.5 IXGN 50N60B B2-147
- 76 0 2.1 IXGX 120N60B IXGK 120N60B B2-172
'. 200 2.7 IXGN 200N60A B2-174
2.1 IXGN 200N60B B2-178
900 24 3.0 IXGH 12N90C B2-180
51 1.8 IXGH 28N90B IXGT 28N90B
1000 24 3.0 IXGH 12N100A B2-188
30 3.5 IXGH 12N100C IXGT 12N100C B2-203
24 4.0 IXGA 12N100A B2-194
IXGP 12N100A
30 3.5 IXGA 15N100C B2-203
IXGP 15N100C
1200 30 3.2 IXGH 15N120B IXGT 15N120B B2-213
3.8 IXGH 15N120C IXGT 15N120C B2-209
3.2 IXGA 15N120B B2-215
IXGP 15N120B
3.8 IXGA 15N120C B2-211
IXGP 15N120C
70 3.3 IXGH 35N120B IXGT 35N120B B2-221
3.3 IXGH 35N120C IXGT 35N120C B2-223

© 2000 IXYS All rights reserved
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LIXYS

HiPerFAST™ IGBT G-Series

Contents
IGBT with Fast Diode
Viees lo | Vegew | TO-220 TO-263 | TO-247  PLUS247 | TO-268 ISOPLUS247™| TO-264 ~ miniBLOC | Page
T.= max (IXGP)  (IXGA) (IXGH) (IXGX) (IXGT) (IXGR) (IXGK) (IXGN)
25°C |T.=25°C o
v A v Q @
600 | 60 1.7 IXGH 31N60D1 IXGT 31N60D1 B2-107
75 1.7 IXGR 60N60U1L B2-167
1000| 24 35 IXGP 12N100U1 B2-197
3 IXGA 12N100U1
35 IXGH 12N100U1 B2-190
300 | 60 2.4 IXGH 40N30BD1 B2-22
500 | 48 2.3 IXGH 24N50BU1 B2-30
75 2.3 IXGK 50N50BUL | B2-36
600 | 14 2.0 IXGA 7N60CD1 B2-46
IXGP 7N60CD1
24 2.1 IXGH 12N60BD1 B2-50
2.1 IXGA 12N60BD1 B2-52
IXGP 12N60BD1
2.1 IXGH 12N60CD1 B2-56
2.7 IXGP 12N60CD1 B2-58
IXGA 12N60CD1
@ 40 2.1 IXGH 20N60BD1 IXGT 20N60BD1 B2-76
2 2.0 IXGH 20N60BU1 B2-74
= 42 2.5 IXGR 32N60CD1 B2-87
48 2.5 IXGH 24N60BU1 B2-30
48 2.5 IXGH 24N60CD1 IXGT 24N60CD1 B2-80
40 2.0 IXGH 28N60BD1 IXGT 28N60BD1 B2-91
45 2.6 IXGR 32N60CD1 B2-132
60 1.8 IXGH 30N60BU1 IXGT 30N60CD1 B2-100
1.8 IXGH 30N60BD1 IXGT 30N60BD1 B2-95
2.5 IXGH 32N60BU1L B2-111
2.2 IXGH 32N60BD1 B2-117
2.5 IXGH 32N60CD1 B2-123
76 1.7 IXGH 39N60BD1 B2-139

B2-4
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LIIXYS

HiPerFAST™ |IGBT G-Series

Contents
IGBT with Fast Diode
Vees le ceeay | 7O-220  TO-263 | TO-247  PLUS247 | TO-268 ISOPLUS247™ | TO-264  miniBLOC | Page
TC = ax (IXGP) (IXGA) (IXGH) (IXGX) (IXGT) (IXGR) (IXGK) (IXGN)
25°C |T=25°C ’ :
600 | 75 2.3 IXGX 50N60BD1 IXGK 50N60BD1  |B1-151
2.3 IXGK 50N60BUL  |B2-36
_ 2.7 IXGN 50N60BD2* |B2-156
q IXGN 50N60BD3*
1000 | 24 4.0 IXGP 12N100AU1 B2-197
S IXGA 12N100AU1
4.0 IXGH 12N100AU1 B2-190
1200 | 30 3.2 IXGH 15N120BD1 IXGT 15N120BD1 B2-217
3.8 IXGH 15N120CD1 IXGT 15N120CD1

O limited by leads

* buck configuration
IXGH........ A.. =FastIGBT, IXGH........ B.. = SuperFast IGBT, IXGH

C.. = HiPerFast IGBT

© 2000 IXYS All rights reserved
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LIXYS

HiPerFAST™IGBT IXGH20N30

o}

G

Preliminary data

E
Symbol Test Conditions Maximum Ratings
Ve T, =25°Cto 150°C 300 Y

R T, =25°C 0 150°C; R = 1 MQ 300 %

Vies Continuous +20 \
A Transient +30 \%
legs T, =25°C 40 A
leon T, =90°C 20 A
ey T, =25°C,1ms 80 A
SSOA V=15V, T, =125°C,R, =10Q Iy = 40 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V
P, T, =25°C 200 W
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
Maximum Lead temperature for soldering 300 °C

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

M, Mounting torque (M3) 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV s Il =250 pA, V=0V 300 v
VGE(m) lc =250 pA, V=V 25 5 \%
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 1 mA
logs Vg =0V, V =420V +100  nA
Vg le =legp Ve =15V 145 16 V

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

Vs = 300V

| s = 40A

VCE(sat)typ i 1.45V

tﬁ(typ) = 180 ns
TO-247 AD

G. C(TAB)
E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard package
JEDEC TO-247 AD

* High currenthandling capability

» Newest generation HDMOS™
process

* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

 Switched-mode and resonant-mode
power supplies

Advantages

* High power density

« Suitable for surface mounting

« Switching speed for high frequency
applications

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

97527A (7/00)

B2-6
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LIIXYS

IXGH20N30

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. ~ G ' —L
9, lo =g Ve =10V, 12| 18 S é— G t []
Pulse test, t < 300 us, duty cycle <2 % r-" v g 5
C.. 1500 pF i l |
C... V,.=25V,V,=0V,f=1MHz 130 pF —1 f
Cres 40 pF A
:
Q, el nC GJ N v
Q,. e = loger Ve = 15V, V. = 0.5V 15 nC Ko o] N
Q,. 35 nC
Lyton) Inductive load, T, = 25°C 15 ns Dim.[ Millimeter | Inches
t, lo = ooy Ve =15 V, L = 100 pH, 30 ns Min. Max. | Min. Max.
tyarn Voe = 0.8 Vege Rg = Ryg = 4.7 0 100 ns B o0 2146 | 0819 0845
t Remarks: Switching times may 180 ns : - - -
" increase for V_ (Clamp) >0.8+V g e 12'2? 8‘2}18 8'232
= higher T  or increased R 0.6 mJ e '
J G E |432 549|0.170 0.216
t 15 ns F | 54 6.2|0212 0.244
td(On) Inductive load, T, =125°C 20 s G | 165 2.13[0.065 0.084
ri lc — |090Y VGE =15V, L =100 HH H - 45]- 0.177
E 0.3 mJ J 1.0 1.4 [0.040 0.055
¢ o Vee =08 Ve R =Ry =470 250 | 420 ns K |10.8 11.0|0.426 0.433
dr Remarks: Switching times may L | 47 53/0.185 0.209
. increase for V_ (Clamp) > 0.8+ V_,, 300 450 ns M 0.4 0.8]0.016 0.031
E higher T, or increased R 10 16 mJ N 1.5 2.49 [ 0.087 0.102
off b b
Rinsc 0.83 K/W
Ry 0.25 KW
©2000 IXYS Al rights reserved T gy o o o o e i L s B2-7

4,850,072 4,931,844

5,034,796

5,063,307

5,237,481 5,381,025



LIXYS

HiPerFAST™IGBT IXGH 28N30
IXGT 28N30
C
Preliminary data G
E
Symbol Test Conditions Maximum Ratings
Ve T, =25°C to 150°C 300 Vv
or T, =25°C to 150°C; Ry, = 1 MQ 300 Y
Vies Continuous +20 \Y
Ve Transient 30 \
les T, =25°C 56 A
leao T, =90°C 28 A
Loy T, =25°C, 1 ms 112 A
SSOA Vg=15V, T, =125°C,R,=10Q oy = 56 A
(RBSOA) Clamped inductive load, L =100 uH @ 0.8V
P, T, =25°C 150 W
T, -55...+150 °C
T, 150 °C
T, -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, Mountingtorque (M3) 1.13/10 Nm/Ib.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV s Il =250 pA, V=0V 300 v
VGE(m) lc =250 pA, V=V 25 5 \%
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 1 mA
logs Vg =0V, V =420V +100  nA
Vg le =legp Ve =15V 1.6 1.8

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

V.. = 300V
l,. = 56A
VCE(sat)typ - 1 - 6 V
Liym) = 180 ns
TO-268
(IXGT) v‘ﬁ
o :
g
(TAB)
TO-247 AD
G
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

« International standard packages
JEDEC TO-268 surface and
JEDEC TO-247 AD

« High currenthandling capability

* Newest generation HDMOS™
process

* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages

* High power density

* Suitable for surface mounting

» Switching speed for high frequency
applications

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

97528A (9/98)

B2-8
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I- I S IXGH 28N30
DIXY IXGT 28N30
Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. < G ' —L
9, o= gy Ve =10V, 12| 18 s é— G t []
Pulse test, t < 300 us, duty cycle <2 % r-" v g 5
Cios 1500 pF ] ‘ 1
H
C... } V. =25V,V =0V, f=1MHz 130 pF i f
Cres 40 pF A
I
Q, 20 nC Q—I J M
|-
Q,. le =lego Voe =15V, V. = 0.5V 15 nC Ko Y
Q.. 35 nC
Lyton) Inductive load, T, = 25°C 15 ns Dim.[ Millimeter | Inches
t, e = legy Ve =15V, L =100 pH, 30 ns Min. Max. | Min. Max.
V._.=08V_,R.=R_=47Q A [19.8120.32 | 0.780 0.800
toor cE CES' 176 ot 130 ns B [P0.80 21.46 | 0.819 0.845
t Remarks: Switching times may 180 ns o 575 16.26 | 0.610 0.640
fi H . . . . .
E increase for V. (Clamp) > 0.8 + V., 0.8 3 D |3.55 3.65|0.140 0.144
off higher T, orincreased R - m
E |4.32 5.49(0.170 0.216
t 15 ns F 54 6.2|0.212 0.244
td(On) Inductive load, T, =125°C - s G | 165 2.13|0.065 0.084
ri - - - H - 45]|- 0.177
E o= looo Voe =15V, L =100 1 0.3 mJ J 1.0 1.4 [0.040 0.055
" Vee =08 Vi Ry =R =4.7Q ' K |10.8 11.0|0.426 0.433
Lo o 250 | 500 ns
o Remarks: Switching times may L 4.7 5.30.185 0.209
. increase for V_ (Clamp) > 0.8+ V_,, 250 600 ns M 0.4 0.8]0.016 0.031
i i N 1.5 2.49(0.087 0.102
E.. higher T, or increased R 15 30 mJ
Rinse 0.83 K/W
Riex 0.25 KIW
TO-268AA (D3 PAK) Dim Millimeter Inches ) )
A Min. Max. | Min. Max. Min. Recommended Footprint
E E Al E1 —=f A 4.9 51| .193 .201
r e c2 r_ A, 27 29| .106 .114
‘:| — A, .02 .25 | .001 .010 0.653 [16.59]
© e _[ _9[1 b | 1.15 1.45| .045 .057 ~ | }
b " 4 b, | 19 21| .75 .83 ! - T
C 4 65| .016 .026 _ 3
iy : —LL J D [13.80 14.00 | 543 .551 ;L ****‘L****EE 7
u L0 E [15.85 16.05| .624 .632 g ‘ 532 &
dgkft, - E, | 13.3 13.6| .524 535 = ‘ s 3
e 5.45 BSC 215 BSC g \ e
H [18.70 19.10| .736 .752 %
L | 240 2.70| .094 .106 L |
ey A2 L1 | 1.20 1.40| .047 .055
@ Toat ‘f L2 | 1.00 1.15| .039 .045 J AMi“g]m [200]
__| . I_ L3 0.25BSC .010 BSC e
L4 | 3.80 4.10| .150 .161

© 2000 IXYS All rights reserved

4,835,592
4,850,072

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:

5,049,961
5,063,307

B2-9

5,187,117
5,237,481

5,486,715
5,381,025



LIXYS

HiPerFAST™IGBT IXGH 28N30A V., = 300 V
IXGT 28N30A I, = 56 A
Vieoap — 189V
. = 120 n
fi(typ) O ns
c
Preliminary data s
TO-247 AD (IXGH)
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 300 Y
. T, =25°Ct0 150°C; R . = 1 MQ 300 %
Vies Continuous +20 \
A Transient +30 \% TO-268
I T =25°C 56 A (XGT)
leso T, =90°C 28 A
ey T. =25°C, 1 ms 112 A (TAB)
SSOA V=15V, T, =125°C, R, =10 Q oy =56 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V
S G = Gate, C = Collector,
Pc T, =25°C 150 W E=Emitter,  TAB = Collector
T, -55... +150 °C
T, 150 °C  Features
Tog -55...+150 °C « International standard packages
Maximum Lead temperature for soldering 300 °C JEDEC TO-247 SMD surface
1.6 mm (0.062 in.) from case for 10 s mountable and JEDEC TO-247 AD
Maximum Tab temperature for soldering SMD devices for 10 s 260 °Cc  * Highcurrenthandling capability
* Newest generation HDMOS™
M, Mounting torque (M3) 1.13/10 Nm/lb.in. process
- * MOS Gate turn-on
Weight TO-247 AD 6 g - drive simplicity
TO-268 4 g
Applications
» AC motor speed control
o o » 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. « Switched-mode and resonant-mode
power supplies
BV s I, =250pA, V=0V 300 v
Ve l. =250 pA, Ve =V, 2.5 5 V' Advantages
lCES VCE =08 VCES TJ =25°C 200 },lA . H|gh power density
Vi, =0V T,=125°C 1 mA . Suitablefor surface mounting
 Switching speed for high frequency
lges Veg =0V, Vg =220V +100  nA applications
_ _ » Easy to mount with 1 screw,
Veesay e oo Ve =15V 1.85 21 v (isolated mounting screw hole)
IXYS reserves the right to change limits, test conditions, and dimensions. 97529A (9/98)

B2 - 10 © 2000 IXYS All rights reserved



LIIXYS

IXGH 28N30A

IXGT 28N30A
Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. ~ G ' —L
9, le =l Ve =10V, 12 | 18 s é— d F t i
0 P U
Pulse test, t < 300 ps, duty cycle <2 % ) R B
Cios 1500 pF L l 1
C... V. =25V,V =0V, f=1MHz 130 pF i f
Cres 40 pF A
i
Q, 90 nC Q—I s M
Q,. le =lego Voe =15V, V. = 0.5V 15 nC Ko Y
Q.. 35 nC
Lyton) Inductive load, T, = 25°C 15 ns Dim.[ Millimeter | Inches
t, e = legy Ve =15V, L =100 pH, 30 ns Min. Max. | Min. Max.
V. =08V_,R.=R _=47Q A [19.8120.32 |0.780 0.800
t, CcE ces’ ‘G off 80 ns
(off) K . . B [20.80 21.46 | 0.819 0.845
t Remarks: Switching times may 120 ns
" increase for V_ (Clamp) >0.8+V g e 12'2? 8‘?}18 8'232
= higher T  or increased R 05 mJ e '
J G E |4.32 5.49(0.170 0.216
t 15 ns F 5.4 6.20.212 0.244
td(On) Inductive load, T, =125°C - s G |1.65 2.13]0.065 0.084
i e = lgy Ve = 15 V, L =100 pH H il 0.177
E 0.3 mJ J 1.0 1.4 [0.040 0.055
o Vee =08 Vi Ry =R =4.7Q K |10.8 11.0|0.426 0.433
td(off) o . 150 300 ns
Remarks: Switching times may L 4.7 5.30.185 0.209
. increase for V_ (Clamp) > 0.8+ V_,, 180 330 ns M 0.4 0.8]0.016 0.031
E.. higher T, or increased R 08 16 mJ N 1.5 2.49 [ 0.087 0.102
Rinsc 0.83 K/W
Riex 0.25 KIW
TO-268AA (D3 PAK) Dim Millimeter Inches ) )
A Min. Max. | Min. Max. Min. Recommended Footprint
E E Al E1 —=f A 4.9 51| .193 .201
r e c2 r_ A, 27 29| .106 .114
‘:| — A, .02 .25 | .001 .010 0.653 [16.59]
© o _[ _9[1 b | 1.15 1.45| .045 .057 ~ | }
b " 4 b, | 19 21| .75 .83 ! - T
C 4 65| .016 .026 3
iy : —LL J D [13.80 14.00 | 543 .551 - ****‘L****EE 7
u Lo E [15.85 16.05| .624 .632 g ‘ 52 &
dgkft, - E, | 13.3 13.6| .524 535 = s 3
e 5.45 BSC 215 BSC g \ e
H [18.70 19.10| .736 .752 %
L | 240 2.70| .094 .106 L |
ey A2 L1 | 1.20 1.40| .047 .055
@ Toa% ‘f L2 | .00 1.15| .039 .045 J AMi“g]m o)
__| . I_ L3 0.25 BSC .010 BSC e
L4 | 3.80 4.10| .150 .161
©2000 IXYS Al rights reserved e T b o™ e B2- 11

4,850,072 4,931,844

5,034,796

5,063,307

5,237,481 5,381,025



LIXYS

HiPerFAST™IGBT IXGH 28N30B  V__. = 300V
IXGT 28N30B  |__ = 56A

VCE(sat)typ = 2.1V

c Liwp = ©°9NS

E
Symbol Test Conditions Maximum Ratings TO-247 AD (IXGH)
P
Vies T, =25°Cto 150°C 300 \ 2
cer T, =25°Ct0 150°C; R = 1 MQ 300 Y, /
Vies Continuous +20 \Y
Ve Transient 30 \
less T, =25°C 56 A
lcoo T, =90°C 28 A TO-268
— oro (IXGT)
ey T, =25°C,1ms 112 A
SSOA Ve=15V, T, =125°C,R,=10Q oy = 56 A
(RBSOA) Clamped inductive load, L =100 uH @ 0.8V (TAB)
P, T, =25°C 150 W
G = Gate, C = Collector,
T, -55...+150 °C E = Emitter, TAB = Collector
L 150 °C
Taug -55...+150 °C Features
Maximum Lead temperature for soldering 300 °C .
1.6 mm (0.062 in.) from case for 10 s * International standard packages
Maximum Tab temperature for soldering SMD devices for 10 s 260 °C JEDEC TO-268 surface and JEDEC

M, Mounting torque (M3)

1.13/10 Nm/lb.in.

Weight

TO-247 AD 6
TO-268 4

g
g

Symbol Test Conditions

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

min. | typ. | max.

BVCES IC
Y I

GE(th)

=250 pA, V. =0V
=250 pA, V. = Ve,

300
25

TO-247 AD
* High currenthandling capability
* Newest generation HDMOS™
process
* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

 Switched-mode and resonant-mode
power supplies

Advantages

| V. =08+ V

s T,=25°C 200
V. =0V

T,=125°C 1

* High power density

« Suitable for surface mounting

 Switching speed for high frequency
applications

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

25| <<

| Vo =0V, V=420V +100  nA

GES

\% | =1

CE(sat) c c90’

V=15V 21| 24 vV

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

B2-12

97530A (9/98)
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LIIXYS

IXGH 28N30B

IXGT 28N30B
Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. | max. ~ G ' —L
9, le =l Ve =10V, 12 | 18 s é— d F t i
0 P U
Pulse test, t < 300 ps, duty cycle <2 % ) R B
Cios 1500 pF L l 1
C... V. =25V,V =0V, f=1MHz 130 pF i f
Cres 40 pF A
i
Q, 90 nC Q—I s M
Q,. le =lego Voe =15V, V. = 0.5V 15 nC Ko Y
Q.. 35 nC
Lyton) Inductive load, T, = 25°C 15 ns Dim.[ Millimeter | Inches
t, e = legy Ve =15V, L =100 pH, 30 ns Min. Max. | Min. Max.
V. =08V_,R.=R _=47Q A [19.8120.32 |0.780 0.800
t, CcE ces’ ‘G off 50 ns
(off) K . . B [20.80 21.46 | 0.819 0.845
t Remarks: Switching times may 55 ns
" increase for V_ (Clamp) >0.8+V g e 12'2? 8‘?}18 8'232
= higher T  or increased R 03 mJ e '
J G E |4.32 5.49(0.170 0.216
t 15 ns F 5.4 6.20.212 0.244
td(On) Inductive load, T, =125°C - s G |1.65 2.13]0.065 0.084
i e = lgy Ve = 15 V, L =100 pH H il 0.177
E 0.3 mJ J 1.0 1.4 [0.040 0.055
o Vee =08 Vi Ry =R =4.7Q K |10.8 11.0|0.426 0.433
td(off) o . 90 180 ns
Remarks: Switching times may L 4.7 5.30.185 0.209
. increase for V_ (Clamp) > 0.8+ V_,, 110 230 ns M 0.4 0.8]0.016 0.031
E.. higher T, or increased R 06 14 mJ N 1.5 2.49 [ 0.087 0.102
Rinsc 0.83 K/W
Riex 0.25 KIW
TO-268AA (D3 PAK) Dim Millimeter Inches ) )
A Min. Max. | Min. Max. Min. Recommended Footprint
E E Al E1 —=f A 4.9 51| .193 .201
r e c2 r_ A, 27 29| .106 .114
‘:| — A, .02 .25 | .001 .010 0.653 [16.59]
© o _[ _9[1 b | 1.15 1.45| .045 .057 ~ | }
b " 4 b, | 19 21| .75 .83 ! - T
C 4 65| .016 .026 3
iy : —LL J D [13.80 14.00 | 543 .551 - ****‘L****EE 7
u Lo E [15.85 16.05| .624 .632 g ‘ 52 &
dgkft, - E, | 13.3 13.6| .524 535 = s 3
e 5.45 BSC 215 BSC g \ e
H [18.70 19.10| .736 .752 %
L | 240 2.70| .094 .106 L |
ey A2 L1 | 1.20 1.40| .047 .055
@ Toa% ‘f L2 | .00 1.15| .039 .045 J AMi“g]m o)
__| . I_ L3 0.25 BSC .010 BSC e
L4 | 3.80 4.10| .150 .161
©2000 IXYS Al rights reserved e T b o™ e B2 - 13
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DIXYS

HiPerFAST™MIGBT IXGH30N30 Vs = 300V
| s =60 A

VCE(sat) =16 V

= 180 ns

fi

Preliminary data

Symbol TestConditions Maximum Ratings TO-247 AD

Vies T, =25°Cto150°C 300 \ y

Veer T, =25°Ct0150°C; R, =1 MQ 300 \ _ I C(TAB)
Vies Continuous +20 \ .

Ve Transient +30 \

G = Gate, C = Collector,
leos T. =25°C 60 A E = Emitter, TAB = Collector
oo T. =90°C 30 A
len T. =25°C,1ms 120 A
SSOA Ve =15V, T,=125°C,R =10Q I, =60 A
(RBSOA) Clamped inductive load, L=100 yH @ 0.8 V¢
P. T. =25°C 200 w
T, -55...+150 °C

Features
T 150 °C

« International standard package
Tag -55...+150 °C JEDEC TO-247 AD

«» High currenthandling capability
» Newestgeneration HDMOS™

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 process

- MOS Gate turn-on
M, Mounting torque (M3) 1.13/10 Nm/lb.in. - drive simplicity
Weight TO-247 AD 6 g

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. « Switched-mode and resonant-mode
power supplies
BV o o =250pA,V =0V 300 \Y,
Ve lc =250 pA,V =V 25 5 V Advantages
lees Vi =08V T,=25°C 200 pA « High power density
Ve =0V T,=125°C 1 mA . Suitablefor surface mounting
- Switching speed for high frequency
loes Vee =0V, Vg =220V +100 nA applications
_ _ « Easy to mount with 1 screw,

Veesa o Zlegy Ve =15V 16 Vv (isolated mounting screw hole)
IXYS reserves the right to change limits, test conditions, and dimensions. 96542C (7/00)

B2 -14 © 2000 IXYS All rights reserved



LIXYS

IXGH 30N30

Symbol Test Conditions Characteristic Values TO-247 AD (IXGH) Outline
(T,=25°C, unless otherwise specified)
min. | typ. | max. -t - ' L=
| =L r -
g, I =l Ve =10V, 20 | 28 s FLE@ b, T
Pulse test, t <300 ps, duty cycle <2 % U T G
C.. 2500 pF 1. IJ '
C,.. V. =25V,V, =0V, f=1MHz 210 pF 3
Cres 60 pF L
1
Q, 145 | 170 nC ke o - "I
Q,. le = logy Vee =15V, Vo = 0.5V 23| 35 nC = =
Q,. 5 | 75 nC
taon \ Inductiveload, T,=25°C 25 ns Dim.| Millimeter | Inches
Min. Max. | Min. Max.
L le = legp Ve =15V, L =100 pH, 40 ns A [19.8120.32 [ 0.780 0.800
tyon V=08V, ., R, =R,=1.0Q 170 ns B [20.80 21.46 | 0.819 0.845
t Remarks: Switching times may increase 180 ns C [15.75 16.26 | 0.610 0.640
fi for VCE (Clamp) > 0.8 VCES! higher TJ or D 3.55 3.65|0.140 0.144
Eoi J increased R, 10 mJ E |4.32 5490170 0.216
F | 54 6.2|0212 0.244
Lyion) \  nductive load, T, = 125°C 25 ns G | 165 2.13|0.065 0.084
t 40 ns H - 45]- 0.177
E” le = legpr Ve =15V, L =100 pH 03 3 J 1.0 1.4|0.040 0.055
on V=08V, R, =R, =100Q . m K | 10.8 11.0|0.426 0.433
L e 250 | 420 ns L | 47 530185 0.209
_Remarks. Switching times may M 0.4 0.8]0.016 0.031
L Increase for_VCE (Clamp) > 0.8 * V., 300 | 450 ns N 1.5 2.49|0.087 0.102
o j higher T, or increased R 1.6 24 ml
Rine 0.62 K/W
Ricx 0.25 K/W
©2000 IXYS Al ights reserved e oS g T ey oo of i o s B2-15
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LIXYS

IXGH 30N30

100 I ‘
T,=25°C ///// Ve =15V
13V
80 11v
v
g 60 s
8 /
: )
< 40
0
20
/ 5V
O Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
1 2 3 4 5
Ve - Volts
Fig. 1. Output Characteristics
100 [ v,.=15V 7
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80 13}// %
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20
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Fig. 3. High Temperature Output Characteristics
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Fig. 5. Admittance Curves
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Fig. 2. Extended Output Characteristics
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Fig. 6. Capacitance Curves
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IXYS IXGH 30N30

2.0 4 2.0 T 4
T,=125°C T,=125°C
" R, =100 1 I I.= 60A N
w 1.5 3 dm y 58— —1 0 13
2 E 3 RS — 1
=} L (¢] i ~ L —]
3 - . 3 Eow |
= 10 2 = = 10 2
g / Eon < S
= L 18 L F Eon I.= 30A -
<} ) 5 1;
L )
0 5 // 1 L 0.5 E(ON) I(:: 15A E(OFF) 1
i i i E(OFFT
00 1 1 1 1 1 1 1 L 0 00 L1 111 [ L1 [ L1 0
0 20 40 60 80 0 10 20 30 40 50 60
Ic - Amperes Rs - Ohms
Fig. 7. Dependence of E_ and E__. on |_. Fig. 8. Dependence of E_ and E__. on R_.
18 ‘ 1(?8
I = 30A \
15 |-V = 150V
i " 10 T,=125°C
o 127 g o Ry =4.7Q \
S I / s dV/dt < 5Vins \
> g A £ \
I|_|_| | <I \
>LD 6 o //\__/ _o 1 \\
I / \
3 / \
O 7\ L1l 1111 | - | - 1111 1111 | - 0'1

0 25 50 75 100 125 150 175 0 50 100 150 200 250 300
Q, - nanocoulombs Vee - Volts
Fig. 9. Gate Charge Fig. 10. Turn-off Safe Operating Area
1 ; SSSS=5 —
F } { I I I |
 D=0.5 —
D=0.2 1T | ——=
g 0.1 Fp=p1 — —
2 [ D=0.05 = e
5 Ll —="1 D =Duty Cycle
2 D=0.0, —":— It
NH = —] LT
0.01 D 0.011L —
—F
[ Single pulse
0.001
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Fig. 11. Transient Thermal Resistance
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LIXYS

L] TM —
HiPerFAST™IGBT IXGH40N30A Vv, = 300V
l,, = 60A
VCE(Sat) = 21V
c t = 120 ns
G
Preliminary data
E
Symbol TestConditions Maximum Ratings TO-247 AD
Vies T, =25°Cto 150°C 300 \Y )
7
o T, =25°C 10 150°C; Ry, = 1 MQ 300 v /
C(TAB
Vs Continuous +20 \ ¢ F tc(TAB)
Veem Transient +30 \% c E
lezs T, =25°C 60 A G=aGate, C = Collector,
|c90 Tc =90°C 40 A E = Emitter, TAB = Collector
lew T, =25°C,1ms 160 A
SSOA V=15V, T, =125°C,R =10 Q oy = 80 A
(RBSOA) Clamped inductive load, L =30 puH @ 0.8V
P. T. =25°C 200 W
T, -55...+150 °C
T 150 °C Features
T -55... +150 °C .
stg « International standard package
Maximum Lead temperature for soldering 300 °C JEDEC TO-247 AD
1.6 mm (0.062 in.) from case for 10 s « High currenthandling capability
* Newest generation HDMOS™
M, Mounting torque (M3) 1.13/10 Nm/lb.in. process
. * MOS Gate turn-on
Weight TO-247 AD 6 g - drive simplicity
Applications
» AC motor speed control
» DC servo and robot drives
. o » DC choppers
Symbol Test Conditions Characteristic Values « Uninterruptible power supplies (UPS)
(T,=25°C, unless otherwise specified) . syitched-mode and resonant-mode
min. | typ. | max. power supplies
BV . l. =250pA,V, =0V 300 \%
VGE(th) lc =250 A, Ve =V 25 S v Advantages
loes xCE f 8\8/' Vees L f ig;?c 20(])- “2 * High power density
GE ~ - m « Suitable for surface mounting
lee V.. =0V,V,_ =420V +100  nA . SWIt_ChIr_Wg speed for high frequency
applications
Vv I =1._,V_=15V 21 v * Easytomount with 1 screw,
CE20 © U CE (isolated mounting screw hole)

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

975078 (7/00)
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LIXYS

IXGH40N30A

Symbol TestConditions Characteristic Values .
(T, =25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. |max. e Gt ' - L
9. lo =l Ve =10V, 20 | 28 S é—j Py F T i
0 B U T
Pulse test, t < 300 s, duty cycle <2 % T JD’l* ) B
Cioe 2500 pF l :‘ l 1
C... V,=25V,V, =0V, f=1MHz 210 pF —1 f
Cres 60 pF A
w
Q, 145 | 170 nC GJL Am M
Q. o = loge Ve = 15V, Vg = 0.5V 23 | 35 nC P o] <N
Q.. 50 75 nC
Inductive load, T, = 25°C
td(o") J 2 ns Dim.| Millimeter Inches
t, le=legpr Ve =15V, L =100 pH, 45 ns Min. Max. | Min. Max.
¢ Vee =08 Ve Ry =R, =4.70Q 100 ns A 119.8120.32 [0.780 0.800
aem Remarks: Switching times may 120 B 0.8021.4610.819 0845
b increase for V_ (Clamp) >0.8+ V__, ns g 15-;5 16.26 0?[110 0-‘1332
E.q higher T, or increased R 0.75 mJ 3.55 3.650.140 0.
E |4.32 5.49(0.170 0.216
t,. ) e 25 ns F 54 6.2|0.212 0.244
td( ) Inductive load, T,=125°C 4 G 165 21310065 0084
ri le = legr Ve =15V, L =100 pH ns H - 45]|- 0.177
— — — 0.3 mJ J 1.0 1.4[0.040 0.055
. on Vee =08 Vees Ry =R =4.7Q 150 | 300 K |10.8 11.0|0.426 0.433
d(off) Remarks: Switching times may ns L 47 5.3(0.185 0.209
t, increase for V__ (Clamp) > 0.8 + V., 220 330 ns M | 04 0.8|0.016 0.031
E higher T, or increased R 16 24 m3 N 1.5 2.49 [ 0.087 0.102
off ) )
Rinsc 0.62 K/W
Rycx 0.25 K/W
©2000 IXYS Allights reserved e BT e o ™ ™ B2- 19
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LIXYS

HiPerFAST™IGBT Voes | los | Veesay | b
IXGH 40N30 600V | 60A | 1.8V | 220ns
IXGH 40N30A 600V |[60A | 2.1V | 120ns
IXGH 40N30B 600V |60A | 2.4V | 75ns

Preliminary data

Symbol Test Conditions Maximum Ratings TO-247 AD
D
Vees T, =25°Cto150°C 300 v /4,}
V T, =25°Cto150°C;R._=1MQ 300 \
CGR J GE ATAB)

Vies Continuous +20 Y, G c
\ Transient +30 v E

G = Gate, C = Collector,
leas T, =25°C 60 A E = Emitter, TAB = Collector
l oo T. =90°C 40 A
ey T. =25°C,1ms 160 A
SSOA Vg =15V, T, =125°C,R ;=10 Q oy, = 80 A
(RBSOA)  Clamped inductive load, L = 30 uH @ 0.8V _
P T. =25°C 200 w
T, -55... +150 °C
L 150 °C
Teoo -55...+150 °C
Maximum lead temperature for soldering 300 °C Features
1.6 mm (0.062 in.) from case for 10's « International standard package

. . JEDEC TO-247 AD
M, Mounting torque (M3) 1.13/10 Nm/lb.in. « High currenthandling capability
Weight TO-247 AD 6 g * Newestgeneration HDMOS™
process
* MOS Gate turn-on
- drive simplicity

Applications

Symbol TestConditions Characteristic Values A d |
(T, = 25°C, unless otherwise specified) * ACmotorspee contrc_;
J ' min. |t max » DC servo and robot drives
| WP ) » DC choppers
_ _ » Uninterruptible power supplies (UPS)
BVees o =250 WA Ve =0V 300 v + Switched-mode and resonant-mode
Veew) le =250 pA, Vi =V 25 5V power supplies
lees Vee =08+ Vg T,=25°C 200 pA Advantages
Vge =0V T,=125°C 1 mA , ,

» High power density
lees Vo =0V,V,  =+20V +100 nA + Suitable for surface mounting

» Switching speed for high frequency
Ve san le =legy Vee =15V 40N30 18 V applications

40N30A 2.1 \Y « Easy to mount with 1 screw,
40N30B 24 V (isolated mounting screw hole)

IXYS reserves the right to change limits, test conditions, and dimensions. 97506D(7/00)
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LIXYS

IXGH 40N30

IXGH 40N30A

IXGH 40N3

0B

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) T0-247 AD (IXGH) Outline
min. | typ. | max. - = ol -
L, 1
9 lo =l Ve =10V, 20 28 S l’__ T o : T
Pulse test, t <300 us, duty cycle <2 % I } 5
Ces 2500 pF }
Coee Ve =25V,V =0V, f=1MHz 210 pF - 1J
C.. 60 pF 1‘
145 170 nC !
Qg N -
Qqe le = legpr Ve =15V, V. = 0.5V 23 35 nC =K - - Lt
Qye 50 75 nC
td(on) \ Inductive load, TJ =25°C 25 ns Dim. Millimeter ‘Inches
_ 40 ns Min. Max. | Min. Max.
" l.=1.,V. =15V
c c90’ ' GE ! A |19.81 20.32 | 0.780 0.800
Lo L =100 pH, jgmggA 1(7)8 22 B [20.80 21.46 | 0.819 0.845
Vee =08V, 4ON30B 75 C [15.7516.26 [ 0.610 0.640
R,=R,=47Q ns D |3.55 3.65|0.140 0.144
t, L 40N30 230 ns
Switching times may AON30A 120 E |4.32 5.49|0.170 0.216
; ns F 54 6.2]0.212 0.244
increase for V. (Clamp) 40N30B 75 ns
R ; G |1.65 2.13|0.065 0.084
E,q _>0'8 V((:jEfQ, higher T or 40N30 1.6 mJ H . 45]- 0.177
increase
} e 40N30A 0.75 mJ J 1.0 1.4(0.040 0.055
40N30B 0.3 mJ K |10.8 11.0|0.426 0.433
L 47 5.3(0.185 0.209
Lyom) \ 25 ns M | 04 080016 0.031
' . 40 ns N 1.5 2.490.087 0.102
i Inductive load, T, =125°C
0.3 mJ
o Ic = Icgo' VGE =15V,
dofh L'=100 pH 40N30 250 500 ns
40N30A 150 300 ns
Voe =08 Vees 40N30B 9 | 180 ns
t, G ot T 40N30 350 600 ns
Switching times may 40N30A 220 330 ns
increase for V. (Clamp) 40N30B 130 230 ns
E i >0.8+V ., higher T, or 40N30 3.3 48 mJ
} increased R 40N30A 1.6 24 mJ
40N30B 0.6 14 mJ
Rie 0.62 K/W
R ek 0.25 KW

© 2000 IXYS All rights reserved

4,850,072 4,931,844

5,017,508
5,034,796
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LIXYS

HiPerFAST™IGBT IXGH40N30BD1 V__. = 300 V
l,., = G60A
VCE(Sat) = 24V
t. = 75ns
c
G
E
Symbol Test Conditions Maximum Ratings TO-247 AD
Vies T, =25°Cto 150°C 300 Y,
cer T, =25°Ct0 150°C; R = 1 MQ 300 \Y, /
Viees Continuous +20 \% }
Ve Transient +30 \Y Cc . C(TAB)
less T, =25°C 60 A
leso T, =90°C 40 A G = Gate, C = Collector,
ICM Tc = 25°C. 1 ms 160 A E = Emitter, TAB = Collector
SSOA Ve=15V, T, =125°C,R,=10Q loy = 80 A
(RBSOA) Clamped inductive load, L =30 puH @ 0.8V
Pe To =25°C 200 w Features
T, -55...+150 °C
o « International standard package
T 150 C
M JEDEC TO-247 AD
L -55... +150 °C « High current IGBT and paralled FRED
Maximum Lead temperature for soldering 300 °C in one package
1.6 mm (0.062 in.) from case for 10 s * Low leakage current FRED
* Newest generation HDMOS™
M, Mounting torque (M3) 1.13/10 Nm/lb.in. process
* MOS Gate turn-on
- drive simplicity
Applications
« AC motor speed control
» DC servo and robot drives
- o » DC choppers
Symbol Test Conditions Characteristic Values « Uninterruptible power supplies (UPS)
(T,=25°C, unless otherwise specified)  « Switched-mode and resonant-mode
min. | typ. | max. power supplies
BV e Il =250pA V=0V 300 V' Advantages
VGE(th) lc =250pA, V=V 25 5 \%
~ P » High power density (two devices in
lees Vi =08V T,=25 EZ 200 pA one package)
Vee =0V T,=125°C 1 mA  Switching speed for high frequency
— - applications
= =4+ +
loes Vee 20V, Ve =220V 100 nA- Easy to mount with 1 screw,
Verea I =gy Ve =15V 24 Vv (isolated mounting screw hole)
IXYS reserves the right to change limits, test conditions, and dimensions. 97508C (6/98)
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LIXYS

IXGH40N30BD1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. | max. -C = | -
= 1
9 lo =l Ve =10V, 20 28 S F D : T
Pulse test, t < 300 ps, duty cycle <2 % ' Lo } b
Cies 2500 pF }
Cors } Ve =25V, Vo =0V, f=1MHz 210 oF Fi-
C.. 60 pF 1‘
Qg 145 170 nC D,: I m
Qqe le = leop Ve =15V, V. = 0.5V 23 35 nC = K - - Lt
Qe 50 75 nC
Laony Inductive load, T, = 25°C 25 ns Dim.[ Millimeter | Inches
t, |C = Icgo’ VGE =15V, L =100 pH, 45 ns Min. Max. | Min. Max.
V._.=08V_,R.=R _=47Q A [19.8120.32|0.780 0.800
Lycotn cE ces' e of & ns B [20.80 21.46 | 0.819 0.845
t Remarks: Switching times may 75 ns - : : -
" increase for V. (Clamp) > 0.8« V., g 1222 12'25 8'?}18 8'?12
Eor higher T_ or increased R 0.3 mJ - ' - '
J c E |4.32 549|0.170 0.216
t _ 25 ns F 54 6.2]0.212 0.244
td(on) Inductive load, T, =125°C 45 s G |1.65 2.13]0.065 0.084
ri |C - |cgo' VGE =15V, L =100 IJH H - 45]- 0.177
E 0.5 mJ J 1.0 1.4 |0.040 0.055
o Vee =08 Vg R =R, =4.7Q K |10.8 11.0|0.426 0.433
d(off) . o . 90 180 ns
Remarks: Switching times may L 4.7 5.3(0.185 0.209
t, increase for V_ (Clamp) > 0.8 + V., 130 230 ns M 0.4 0.8]0.016 0.031
i i N 1.5 2.49(0.087 0.102
y higher T, or increased R 06 14 mJ
Rinsc 0.62 K/W
Ry 0.25 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
V. I.=legy Vee =0V, 18 V
Pulse test, t <300 ps, duty cycle d <2 %
Lo I =gy Vee =0V, -di/dt = 100 Alps 15| 18 A
V,=100V; T,=100°C
" I.=1A; -di/dt =100 A/us; V=30V T,= 25°C 30 ns
Rinsc 1 KW
©2000 IXYS Al rights reserved ST o oaTe e o e e o e o e B2 - 23
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Fig. 1. Output Characteristics Fig. 2. Extended Output Characteristics
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Fig. 3. High Temperature Output Characteristics Fig. 4. Temperature Dependence of Ve
100 — 10000 —
Ve = 10V f=1Mhz —
80 }
| LL C;
2 < 1000 \‘\ =
g 60 / 8 \
C
1S B / S \\
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I ™
HiPerFAST™IGBT Vees | e | Verow |
IXGH24N50B 500V ‘ 48 A ‘ 2.3V ‘ 80 ns
IXGH24N60B 600V | 48A | 25V 80 ns
C
Preliminary data
G
E
Symbol Test Conditions Maximum Ratings TO-247 AD
24N50 | 24N60
Ay
Vies T, =25°Cto 150°C 500 600 \Y 2
V., T, =25°C t0 150°C; R, = 1 MQ 500 | 600 v /
Vi Continuous +20 Vv . t C(TAB)
Veem Transient +30 \% C E
| T. =25°C 438 A
2 ¢ G = Gate, C = Collector,
leoo T, =90°C 24 A E = Emitter, TAB = Collector
e T. =25°C, 1 ms 9% A
SSOA V=15V, T =125°C,R =22 Q oy =48 A
(RBSOA)  Clamped inductive load, L = 100 uH @0.8V
P. T, =25°C 150 w  Features
T, -55...+150 °C « International standard packages
T, 150 oc JEDEC TO-247 AD
. « High frequency IGBT
To -55... 4150 c « High currenthandling capability
Maximum lead temperature for soldering 300 °c  * 3rdgeneration HDMOS™ process
1.6 mm (0.062 in.) from case for 10 s * MOS Gate turn-on
- - - drive simplicity
M, Mounting torque (M3) 1.13/10  Nm/lb.in.
Weight 6 g
Applications
Symbol Test Conditions Characteristic Values * AC motor speed contrql
—oro - - » DC servo and robot drives
(T, =25°C, unless otherwise specified)
J min. | t max » DC choppers
S|P ) * Uninterruptible power supplies (UPS)
BV, I =250 pA, V=0V 24N50 500 v o S(‘;"V'\fgt‘gg'ml‘i):: andresonant-mode
24N60 600 v P PP
VGE(m) lc =250pA, V=V 25 5 V
lees Vo =08V T,=25°C 200 pA  Advantages
Vg =0V T,=125°C 1 mA
* High power density
loes Vi =0V, V =420V +100 nA « Switching speed for high frequency
applications
Veegsay le Zlegy Vee =15V 24N50 2.3 « Easy to mount with 1 screw
24N60 25 vV (insulated mounting screw hole)

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

95584 B (7/00)
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IXGH24N50B

IXGH24N60B

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. ~ G —L
¥
9, I =l Ve =10V, 9| 13 s é— G t i
< <920, 1 & T
Pulse test, t < 300 ps, duty cycle <2 % ) [} B
C.. 1500 pF i l |
H
C,. V. =25V,V, =0V, f=1MHz 135 pF —1 f
Cres 40 pF A
:
Q, 9 | 120 nC GJ ] "
Q,. o=l g Ve =15V, V=05V, 11 | 15 nC K N
Q,. 30 | 40 nC
td(on) Inductive Ioad, '|'J =25°C 25 ns Dim. Millimeter 'Inches
tri | | Y 15V L = 100 uH 15 ns Min. Max. | Min. Max.
¢ o Ve = L= uH, A [19.8120.32 | 0.780 0.800
Eon V=08V, R, =R, =10Q 0.6 mJ B [20.80 21.46 | 0.819 0.845
t 150 200 ns
t“""“) Remarks: Switching times may o0 | 150 g 12;2 12'2? 8‘?}18 8'232
. ; . ns i i : i
! increase for V. (Clamp) > 0.8 + V., E |432 5490170 0.216
E,q higher T, or increased R 24N50B | 0.62 mJ F | 54 6.2[0212 0.244
24N60B | 0.80 mJ G |1.65 2.13|0.065 0.084
taon _ 5 ns H - 45]- 0.177
¢ Inductive load, T, =125°C 15 J 1.0 1.4|0.040 0.055
i ns K |10.8 11.0|0.426 0.433
l.=1.,V.. =15V, L=100 uH
E,, c e eE g 0.8 mJ L | 47 53[0.185 0.209
‘ Ve =08V, Ry =R =10Q 250 s M | 04 080016 0.031
a6 Remarks: Switching times may N | 15 2.49|0.087 0.102
L increase for V_ (Clamp) > 0.8 + V., 100 ns
E,« higher T, or increased R 24N50B | 0.9 mJ
24N60B 14 mJ
Ry 0.83 KW
Ry 0.25 KW

© 2000 IXYS All rights reserved

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

B2 - 27



LIXYS

10 11 12

Fig. 5. Admittance Curves

S50 25 0 25 50

Fig. 6. Temperature Dependence of BV . & V

IXGH24N50B IXGH24N60B
50 ‘ ‘ Ty 200 ‘ ‘
| T,=125°C V=15V /// e = oy [ T,=25°C Ve = 15V /13\/
40 WV _ 160 r / —
- | — -
S 3 /// i S 1ol /// 1y
8. / 8 B /_
€ r E B
< 5 < gl ) ov
L Iy PR —
- v
10 / 40 /74
L 5V i
- 5V
0 . 0 T = \
0 1 2 3 4 5 0 2 4 6 8 10
Ve - Volts Ve - Volts
Fig. 1. Saturation Voltage Characteristics Fig. 2. Extended Output Characteristics
50 T ‘ / 16 I
- LEIRC sy / // Vv - Vee =15V o =48A
40 13v. 5 14 -
L v N -
4 ©
5 30 / — £ 12
PN 4 2 10
- - / w - I =12A
10 / ok > 08 —
O 0.6 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
0 1 2 3 4 5 25 50 75 100 125 150
Vee - Volts T, - Degrees C
Fig. 3. Saturation Voltage Characteristics Fig. 4. Temperature Dependence of V.,
100 — 12 I
| Ve =10V / = Vaem)
80 // T 11 \~\'C= m
n i © r —
o / £ — |
s 60 = 1.0
8 7 (@] /
= L / z |
< 40 / = | BVCES \
! / £ 0.9
_o g Ic=3mA \
- T,=125°C > -
20 / 2 08 ™~
m N
- T,=25°C i \
o 1 TN N N N 1 1 1 07 | | | | | | | |
3 4 5 6 7 8 9

75 100 125 150

GE(th)

B2 - 28

© 2000 IXYS All rights reserved




LIIXYS

IXGH24N50B IXGH24N60B
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i ™
HIPerFAST™IGBT Voes | lees | Veesay | b
with Diode IXGH24N50BU1 500V | 48A | 23V | 80ns
. 600 V 48 A 25V 80 ns
Combi Pack IXGH24N60BU1
o C
Preliminary data
G
E
Symbol TestConditions Maximum Ratings TO-247 AD g
24N50 | 24N60 /
Ve T, =25°Cto 150°C 500 600 % t C(TAB)
Veer T, =25°Ct0 150°C; R . = 1 MQ 500 600 %
Vs Continuous 20 \
Veew Transient +30 v G = Gate, C = Collector,
| T =25°C 48 A E = Emitter, TAB = Collector
C25 (e}
leoo T, =90°C 24 A
ey T. =25°C, 1 ms 9% A
SSOA V=15V, T, =125°C, R = 22O I, =48 a  Features
(RBSOA)  Clamped inductive load, L =100 uH @0.8V * International standard package
— oEo JEDEC TO-247 AD
Pe Te =25°C 150 w  Highfrequency IGBT and antiparallel
T, -55...+150 °C FRED in one package
T 150 oC * High currenthandling capability
M * 3rd generation HDMOS™ process
st -55 ... +150 °C + MOS Gate turn-on
Maximum Lead and Tab temperature for soldering 300 °C - drive simplicity

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

M, Mounting torque 1.13/10 Nm/lb.in.
Weight 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ., max.
BV . Il =750pA, V=0V  24N50 500 %
24N60 600 \Y
Veem lo =250 pA, Vg =V, 25 55 V
lees Vg =08V T,=25°C 500 pA
Vg =0V T,=125°C 8 mA
logs Vg =0V, V =420V +100 nA
cesa le =lep Ve =15V 24N50 23V
J lo =l Ve =15V 24N60 25 V

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

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

* High power density

* Suitable for surface mounting

» Switching speed for high frequency
applications

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

95583B (7/00)
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l I x Y S IXGH24N50BUl1 IXGH24N60BU1
Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. < G ' —L
9 le =legy Ve =10V, 9| 13 S Ej_ = F t 1
Pulse test, t <300 ps, duty cycle <2 % il G
F{+b Yo
C.. 1500 pF |
C,.. } Vee=25V,V =0V, f=1MHz 175 pF _? t
C.oe 40 pF A
Q, 9 | 120 nC J’
Q,. } e = logp Ve =15V, Vo = 0.5 V 11| 15 nC G -l M
Qe 30| 40 nC K- ~ =t
tion g load 25 ns
Inductive load, T, = 25°C
tri ’ 15 ns Dim.| Millimeter Inches
E,, le = loepr Vee =15V, L =100 pH, 0.6 mJ Min. Max. | Min. Max.
tyon Vee =08Vee Re =R, =10 Q 150 | 200 ns A [19.81 20.32 | 0.780 0.800
Lo Remarks: Switching times may 0| 150 ns B 20.80 21.46 | 0.819 0.845
Eﬁ increase for V. (Clamp) > 0.8+ V 24N50BUL | 0.62 J C [15.75 16.26 | 0.610 0.640
off higher T, orincreased R ) m D 355 365/0140 0144
24N60BU1 0.8 mJ E |4.32 5.49|0.170 0.216
F 5.4 6.20.212 0.244
tion) : . 25 ns G |1.65 2.13|0.065 0.084
. Inductive load, T,=125°C 15 ns H - 45]- 0.177
. I =iy Voo = 15V, L = 100 uH 3 | 10 140040 0055
Eon V_-08Y R =R .= 10“0 08 mJ K |10.8 11.0|0.426 0.433
Lot = CEST Gl _ 250 ns L | 47 53][0.185 0.200
t, Remarks: Switching times may increase 100 ns M 0.4 0.8]0.016 0.031
EI for Ve, (Clamp) > 0.8+ V., higher T, or oo i | g mJ N | 1.5 2.49(0.087 0.102
off increased R
24N60BU1 14 mJ
Rinsc 0.83 KIW
Ry o 0.25 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
A I =legy Ve =0V, 16 V
Pulse test, t <300 ps, duty cycle d<2 %
. I = loge Ve =0V, -di/dt = 240 Alus 10 15 A
. V=360V T,= 125°C | 150 ns
I.=1A; -di/dt=100 A/us; V,=30V T,= 25°C| 35| 50 ns
R 1 KW
©2000 1XYS Al rights reserved o oo et gy U L e P B2- 31
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025
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IXGH24N50BUl1 IXGH24N60BU1
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IXGH24N50BU1

IXGH24N60BU1

Fig.12 Maximum Forward Voltage Drop
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Fig.17 Diode Transient Thermal resistance junction to case
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HiPerFAST™ Vies ‘ | cas ‘VCE(sat)‘ L,
IGBT with Diode  XGK 50N50BU1 5qqvy 75A‘ 2.3V ‘100ns

IXGK 50N60BU1 600VI75A 1 25V 1120ns
Combi Pack
¢
o G
Preliminary data
E
Symbol TestConditions Maximum Ratings TO-264 AA
50N50 50N60
cEs T, =25°Cto 150°C 500 600 \Y, ,”
cor T, =25°Ct0 150°C; R, =1 MQ 500 600 Y, /’
Vs Continuous +20 +20 \%
Veem Transient +30 +30 \%
leas T, =25°C 75 75 A G=qGate, C = Collector,
c90 T, =90°C 50 50 A E=Emitter, TAB = Collector
e T. =25°C,1ms 200 200 A
SSOA V=15V, T,,=125°C, R, =10 Q |, = 100 A
(RBSOA)  Clamped inductive load, L =30 uH @ 0.8V Features
P T. =25°C 300 300 w - International standard package
¢ ¢ JEDEC TO-264 AA
T, 55 .. +150 °oC - High frequency IGBT and anti-
T, 150 °oC parallel FRED inone pacTI;age
T 55 . +150 oC - 2nd generation HDMOS™ process
: - © Low Ve .
M, Mounting torque (M4) 0.9/6 Nm/Ib.in. - forminimum on-state conduction
. losses
Weight 1
€19 0 9 - MOS Gate turn-on
Maximum lead temperature for soldering 300 °C - drive simplicity
1.6 mm (0.062 in.) from case for 10 s - Fast Recovery Epitaxial Diode (FRED)
- soft recovery with low |,
Applications
Symbol Test Conditions Characteristic Values * AC motor speed control
(T, = 25°C, unless otherwise specified) - DC servo and robot drives
min. | typ.| max. - DC choppers ,
- Uninterruptible power supplies (UPS)
BV, .. I. =500pA,V, =0V 50N50 500 V . Swnch—modg andresonant-mode
50NGO 600 V power supplies
Veewn Il =500 pA, V=V, 25 55 V
Advantages
lees Ve =08V T,=25°C 250 pA
Ve =0V T,=125°C 15 mA - Space savings (two devices in one
package)
lees Vee =0V, Vg =220V 100 nA . Easy to mount with 1 screw
~ ~ (isolated mounting screw hole)
Veesay le =legp Vee =15V SONS0BU1 2.3 N - Reduces assembly time and cost
SON60BU1 25 v - High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 97510A(1/98)

B2 - 36 © 2000 IXYS All rights reserved
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IXGK50N50BU1

IXGK50N60BU1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-264 AA Outline
min. | typ. |max. e R
| '/'\\s Q . ]_9
gfs Ic = lcgo; VCE =10 v, 25 35 S D ;‘—L @ﬁéz’? Tr
Pulse test, t < 300 us, duty cycle <2 % K ! I
Remarks: Add capacitance from L2 sl 1
IXGH50N60B (DS95585B)
L
Q, 200 nC R I
b2 ] —
Q,. le = ooy Voe =15V, V. = 0.5V 50 nC e d
Back side
Q,. 70 nC E@_% o
Laion Inductive load, T, =25°C 50 ns
t 50 ns Dim. Millimeter . Inches
ri le=legy Vee =15V, L= 100 puH, Min.  Max. | Min.  Max.
= = = A 4.82 5.13 .190 .202
td(off) Vee =08 Veeg Ry =R =27 Q 110 ns Al [254 289 | .100 .114
t, Remarks: Switching times may increase  50N50 80 | 150 ns I o
for VCE (Clamp) >0.8e VCES’ hlgher TJ or 50N60 150 ns b1l 2:39 2:69 :094 :105
E,« increased R 50N50 1.8 mJ b2 Sgg 322 cléi égz
C . . . .
SON60 30 mJ D 25.91 26.16 [1.020 1.030
taom) Inductive load, T, =125°C 50 ns I Pl B CIRA
— — — J 0.00 0.25 .000 .010
t le = leopr Voe =15V, L =100 pH 60 ns K_ |0.00 025 | .000 010
= = = L [20.32 20.83 .800 .820
Eon VCE 0.8 VCES’ RG ROff 2.7Q 3 mJ L1 2.29 2.59 .090 .102
tyoty Remarks: Switching times may increase 200 ns P_[317 366 | 125 .144
. Q 6.07 6.27 .239 247
t for Ve (C(:jlz;mp) > 0.8+ Vg higher T, or - 5o\s0 | 100 ns Q1 |838 869 | 330 342
Increase R 3.81 4.32 .150 .170
¢ SON60 250 R1 1.78 2.29 .070 .090
E, . 50N50 2.6 mJ S | 604 630 | 238 248
50N60 4.2 mJ T 1.57 1.83 | .062  .072
Rye 0.42 KIW
Ry o 0.15 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
A I =legy Ve =0V, 17V
Pulse test, t <300 ps, duty cycle d<2 %
L I. =gy Ve =0V, -di/dt = 480 A/us 19 33 A
B V, =360V T,=125°C | 175 ns
I.=1A;-di/dt=200Alus; V=30V T,=25°C 35 50 ns
Rye 0.75 K/W
©2000 1XYS Al rights reserved o oo et gy U L e P B2 - 37
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIXYS

IXGK50N50BU1

IXGK50N60BU1
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Figure 1. Saturation Voltage Characteristics
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Figure 3. Saturation Voltage Characteristics
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Figure 5. Admittance Curves
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DIXYS

HiPerFAST™IGBT IXGA 7N60B Vs = 600 V
IXGP 7N60B e =14 A

Veeoanp = 1.5V

= 150 ns

fi

Symbol Test Conditions Maximum Ratings TO-220AB (IXGP)
Vies T, =25°Cto150°C 600 \Y
Veer T, =25°Ct0150°C; R =1MQ 600 \Y
Vies Continuous +20 \ .
. G’
Ve Transient *30 \Y Ce
leos T, =25°C 14 A
co0 T, =90°C 7 A T0-263 (IXGA)
e T, =25°C,1ms 30 A
SSOA Vee =15V, T, =125°C, R, =22 Q oy =14 A G -
(RBSOA) Clamped inductive load, L =300 pH @ 0.8V E "
¢ C (TAB)
P. T, =25°C 54 w
T, .55 ...+150 °C G = Gate, C= Colle(l:ltor,
E = Emitter, TAB = Collector
T 150 °C
To -55 ... +150 °C
Maximum lead temperature for soldering 300 °C Features
1.6 mm (0.062 in.) from case for 10 s
] ] * International standard packages
M, Mounting torque, (TO-220) M3 0.45/4 Nm/lb.in. JEDEC TO-263 surface
M3.5 0.55/5 Nmv/lb.in. mountable and JEDEC TO-220 AB
. ¢ Medium frequency IGBT
Wweight $8§§(3) ‘21 g « High currenthandling capability
9 . HiPerFAST™ HDMOS™ process
* MOS Gate turn-on
- drive simplicity
Applications
Symbol TestConditions Characteristic Values ] ) )
(T, =25°C, unless otherwise specified) . Unl_nterruptlble power supplies (UPS)
min. | typ. | max. . SW|tched-m9de andresonant-mode
power supplies
BV o . =250pA,V =0V 600 Vv + AC motor speed control
_ _ » DC servo and robot drives
Veewn lc =250 pA,V =V 25 55 V « DC choppers
I V. =08V T,=25°C 100 pA
CES CE CES J
Voo =0V T =125°C s00 pa  Advantages
« High power density
lges Vee =0V, V=220V +100  nA . gyitable for surface mounting
_ _ » Very low switching losses for high
Veesa o Zlegy Ve =15V 15 18 Vv frequency applications
IXYS reserves the right to change limits, test conditions, and dimensions. 98563 (10/98)
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_— I S IXGA 7N60B
LIXY IXGP 7N60B
Symbol Test Conditions Characteristic Values ]
(T, =25°C, unless otherwise specified) TO-263 AA (IXGA) Outline
min. | typ. max.
E =B
95 lo =gy Ve =10V, 3 7 S [ E T
Pulse test, t < 300 ps, duty cycle <2 % T r iy j”
o, BN
Cie 500 pF SH —
T L T
Cyee Ve=25V,V, =0V, f=1MHz 50 pF S = e
Cres 17 pF [l 25 aE[A®]
Qge Ic = Ic90Y VGE =15V, VCE =05 VCES 5 nC Tu o
Q,. 10 nC
Dim. Millimeter Inches
Min. Max. Min.  Max.
td(on) \ Inductiveload,TJ=25°C ° ns A 406  4.83 | .160 .190
t. _ _ _ 10 ns Al 2.03 2.79 .080 .110
ri Io = leopr Ve =15V, L =300 pH, b 0.51  0.99 [ .020 .039
E V_=Z08V. R =R .=220Q 0.07 mJ b2 | 1.14 1.40 | .045 .055
en CE CES' TG off c 046 0.74 | 018 .029
dofty > Remarks: Switching times may increase 100 | 200 ns c2 | 114 140 | .045 .05
) for Ve (Clamp) > 08+ Ve igher T,or | 150 | 250 s A
G E 9.65 10.29 .380 .405
Eoff ) 03 06 mJ El 6.86 8.13 .270  .320
e 2.54 BSC .100 BSC
Litony ) Inductive load, T,=125°C ig ns P S e AN
t. _ _ _ ns L2 1.02  1.40 | .040 .055
E” le = loggr Ve =15V, L =300 pH 0.07 3 L3 | 127 178 | .050 .070
— — — . m L4 0 0.38 0 .015
on > Ve =08V, Ry =R =220 200 R 0.46 0.74 | .018 .029
Lo Remarks: Switching times may ns
t, increase for V__ (Clamp) >0.8V__, 250 ns
E,, ) higherT,orincreased R, 0.6 mJ TO-220 AB (IXGP) Outline
i M j=—
Risc 2.3 KIW o BN
Ryc (TO-220) 0.25 KW ——+ T :
] 4
ol D ] B {
123 y l -
]
A
@ lJ IN[Ee
Kle— R
L le—
Dim. Millimeter Inches
. . Min. Max. Min.  Max.
Min. Recommended Footprint A h270 1397 10500 0550
B [14.73 16.00 |0.580 0.630
C |9.91 10.66 [0.390 0.420
D |3.54 4.08|0.139 0.161
: 0.70 (17.18, ! E |[5.85 6.85(0.230 0.270
‘ F |254 3.180.100 0.125
G |1.15 1.65 |0.045 0.065
g |:| H |279 5.84[0.110 0.230
M 0.0625 (1.59) J 0.64 1.01 [0.025 0.040
g [ Jfoo e K |254 Bsc|o0.100 Bsc
- M [4.32 4.82(0.170 0.190
- k015 Gan N |1.14 1.39|0.045 0.055
L 0.350 (8.69)—' Q [0.35 056 [0.014 0.022
R |229 2.79]0.090 0.110
©2000 IXYS Allights reserved e o e ey Mg e e B2 - 43

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



LIXYS

Advanced Technical Information

I ™
HIPerFAST™IGBT IXGA 7N60C
' ™ : IXGP 7N60C
Lightspeed™ Series
¢
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 600 \
Veer T, =25°Cto150°C; R, =1MQ 600 %
Vies Continuous +20 \Y
Ve Transient +30 \
leos T, =25°C 14 A
leso T. =90°C 7 A
lew T, =25°C,1ms 30 A
SSOA Vg =15V, T, =125°C, R =22 Q oy = 14 A
(RBSOA) Clamped inductive load, L =300 pH @ 0.8V
P, T, =25°C 54 W
T, -55... +150 °C
T, 150 °C
Teo -55...+150 °C
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mountingtorque, (TO-220) M3 0.45/4 Nm/lb.in.
M3.5 0.55/5 Nm/lb.in.
Weight TO-220 4 g
TO-263 2 g
Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. | max.
BV s Il =250 pA, V=0V 600 v
Veem lo =250 pA, Vg =V, 25 55 V
lees Vg =08V T,=25°C 100 pA
Vg =0V T,=125°C 500 pA
logs Vg =0V, V=220V +100 nA
Vg le =legp Ve =15V 2.0 25

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

Vo, =600 V
e = 14 A
Veewuyy = 2.0 V

= 45ns

fi

TO-220AB (IXGP)

TO-263 (IXGA)

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

e International standard packages
JEDEC TO-263 surface
mountable and JEDEC TO-220 AB

e High frequency IGBT

« High currenthandling capability

e HiPerFAST™ HDMOS™ process

e 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

e DC choppers

Advantages

¢ High power density

e Suitable for surface mounting

¢ Very low switching losses for high
frequency applications

98564 (11/98)
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IXGA 7N60C
IXGP 7N60C

Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. max.
9. le =ley Ve =10V, 3 7 S
Pulse test, t < 300 ps, duty cycle <2 %
Ci.s 500 pF
C... V,=25V,V, =0V, f=1MHz 50 pF
Cres 17 pF
Q, 25 nC
Q,. le = oo Vee =15V, V. = 0.5V 5 nC
Q,. 10 nC
td(on) \ Inductive load, T,=25°C 9 ns
t. 10 ns
i le = legpr Ve =15V, L =300 pH,
Eon > V=08V, R, =R,=220 0.07 mJ
dofty Remarks: Switching times may increase 65 | 130 ns
t, for Ve, (Clamp) > 0.8 « V., higher T or 45 | 110 ns
increased R
E., y 012 [ 025 mJ
td(on) \ Inductive load, T,=125°C 10 ns
t. _ _ _ 15 ns
i le = legor Vae = 15 V, L =300 pH
on > V=08V, R,=R, =220 0.07 mJ
d(off) Remarks: Switching times may 120 ns
t, increase for V__ (Clamp) >0.8V__, 85 ns
E,, ) higher T, or increased R 0.22 mJ
Rinse 2.3 KIW
Riex (TO-220) 0.25 K/W
Min. Recommended Footprint
E 0.70 (17.18 !
; ]
M 0.0625 (1.59)
g [ Jfom oo
L -| |-o.15 (3.81)
“—0.350 (8.89)—~

TO-263 AA (IXGA) Outline

E EE
r 2 4021\ E — Bl —f
i B!
g D1
D 2
L 5N 0l
O b i 4 14
i} R}
i el -
4\55‘ ‘: :z ¢ —I-F
CEFE0N)]
Al
;L
ot Jf |
‘H
Dim. Millimeter Inches
Min. Max. Min.  Max.
A 4.06 4.83 .160 .190
Al 2.03 2.79 .080 .110
b 0.51 0.99 | .020 .039
b2 1.14 1.40 | .045 .055
c 0.46 0.74 .018 .029
c2 1.14 1.40 .045 .055
D 8.64 9.65 .340 .380

D1 7.11 8.13 | .280 .320
E 9.65 10.29 | .380 .405
El 6.86 8.13 | .270 .320
e 2.54 BSC | .100 BSC

TO-220 AB (IXGP) Outline

i M j=—
r—C—F —»| N
. ¥ ¥
4 E
o D |y {
123 ¥ l L
[ wt i
J
G
lJ IN[Ee
Kle— R
L e
Dim. Millimeter Inches

Min. Max. Min.  Max.
12.70 13.97 |0.500 0.550
14.73 16.00 |0.580 0.630

9.91 10.66 [0.390 0.420

3.54 4.08 |0.139 0.161

5.85 6.85 [0.230 0.270

2.54 3.18 [0.100 0.125

1.15 1.65 |0.045 0.065

2.79 5.84 [0.110 0.230

0.64 1.01 |0.025 0.040

2.54 BSC [0.100 BSC

4.32 4.82 |0.170 0.190

1.14 1.39 |0.045 0.055

0.35 0.56 |0.014 0.022

2.29 2.79 [0.090 0.110

DO|IZZ|(R<(ZTO|MMOO|(®>
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LIXYS

Advanced Technical Information

HiPerFAST™ IGBT
with Diode

IXGA 7N60CD1
IXGP 7N60CD1

Lightspeed™ Series

c
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 600 \Y
Veer T, =25°Cto150°C; R . =1MQ 600 V
Vs Continuous +20 \
Ve Transient +30 \
less T. =25°C 14 A
leso T. =90°C 7 A
e T, =25°C,1ms 30 A
SSOA Vge =15V, T, =125°C, R =22 Q g, =14 A
(RBSOA) Clamped inductive load, L =300 pH 0.8V
P, T, =25°C 54 W
T, -55...+150  °C
L 150 °C
T, -55...+150  °C
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mounting torque, (TO-220) M3 0.45/4Nm/lIb.in.
M3.5 0.55/5Nm/Ib.in.

Weight TO-220 4 g

TO-263 2 g
Symbol Test Conditions Characteristic Values

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

BV s Il =250pA, V=0V 600 v
Veewn Il =250 pA, V=V, 25 55 V
lees Vg =08V T,=25°C 100 pA

Vee =0V T,=125°C 750 pA
lees Vg, =0V,V, =20V +100 nA
Vg lo =legy Vee =15V 2.0 25 V

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

Vo, =600 V
e = 14 A
Veewuyy = 2.0 V

= 45ns

fi

TO-220AB (IXGP)

TO-263 AA (IXGA)

E t c(aB)
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

International standard packages

JEDEC TO-263 surface

mountable and JEDEC TO-220 AB
High frequency IGBT

High currenthandling capability
HiPerFAST™ 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

High power density

Suitable for surface mounting
Very low switching losses for high
frequency applications

98720 (05/01/2000)
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IXGA 7N60CD1
IXGP 7N60CD1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
gfs Ic = lcgo; ceE™ 10 v, 3 7 S
Pulse test, t <300 us, duty cycle <2 %
Cios 500 pF
C... =25V,V =0V, f=1MHz 50 pF
C... 17 pF
Q, 25 nC
Q,. le = oo Vee =15V, V. = 0.5V 15 nC
Qe 10 nC
tion) Inductive load, T, =25°C 10 ns
t, |C leoor Ve = 15V, L =300 pH 10 ns
tyorn =08+Ve s Ro =R, =180 65 | 130 ns
t, Remarks Switching tlmes may increase 45 | 110 ns
for V. (Clamp) > 0.8+ V__, higher T or
= increased Rs 012 1025 mJ
aom) Inductive load, T, =125°C 10 ns
b |C leoy Ve = 15V, L = 300 pH 15 ns
E 0.15 mJ
on =08V R =R =180

doff) Remarks Switching times may increase 120 ns
t, for V. (Clamp) > 0.8 « VV_, higher T, or 85 ns
o |ncreased R, 0.22 mJ
Rye IGBT 2.3 KW
Riex 0.25 KW

Reverse Diode (FRED)

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

Symbol Test Conditions min. | typ. | max.
V. = 10A; T, =150°C 196 V
T,= 25°C 295 V
lens V,=100V; I_=25A; -di_/dt = 100 A/us 2 25 V
L <0.05 pH; T, =100°C
t, I.=1A,; -di/dt = 50 Alus;
V,=30VT, =25°C 35 ns
Ric Diode 16 KW
Min. Recommended Footprint
. .70 (17. !
g ]
M ["0.0625 (1.59)
: [ Jfow e
L -| |-o‘15 (3.81)
e—0.350 (8.89)—='

TO-263 AA (IXGA) Outline

— 1 ——

e

r
m B odl
g D1
0 B
L 5N 0l
O b i 4;1
i} R}
i el -
g o I+
CEFE0N)]
Al
;L
o‘fi\g )
‘H
Dim Millimeter Inches
Min. Max. Min.  Max.
A 4.06 4.83 .160 .190
Al 2.03 2.79 .080 .110
b 0.51 0.99 | .020 .039
b2 1.14 1.40 | .045 .055
c 0.46 0.74 .018 .029
c2 1.14 1.40 .045 .055
D 8.64 9.65 .340 .380
D1 7.11 8.13 .280 .320
E 9.65 10.29 | .380 .405
El 6.86 8.13 | .270 .320
e 2.54 BSC | .100 BSC
L 14.61 15.88 575 .625
L1 2.29 2.79 .090 .110
L2 1.02 1.40 .040 .055
L3 1.27 1.78 .050 .070
L4 0 0.38 0 .015
R 0.46 0.74 .018 .029

i M j=—
r—C—F —»| N
. ¥ ¥
S 1 :
——= I B
o D |y l {
123 ¥ <
[}
A
G
lJ IN[Ee
Kle— R
L e
Dim. Millimeter Inches
Min. Max. Min.  Max.
A [12.70 13.97 |0.500 0.550
B [14.73 16.00 |0.580 0.630
C 9.91 10.66 [0.390 0.420
D 3.54 4.08 |0.139 0.161
E 5.85 6.85 [0.230 0.270
F 2.54 3.18 [0.100 0.125
G 1.15 1.65 |0.045 0.065
H 2.79 5.84 [0.110 0.230
J 0.64 1.01 |0.025 0.040
K 2.54 BSC [0.100 BSC
M 4.32 4.82 |0.170 0.190
N 1.14 1.39 |0.045 0.055
Q 0.35 0.56 |0.014 0.022
R 2.29 2.79 [0.090 0.110
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LIXYS

I ™ —_
HiPerFAST™IGBT  IXGH 12N60B V. = 600  V
s = 24 A
VCE(SAT) = 21 \
. t =120 ns
- fityp)
Preliminary data
G
E
Symbol TestConditions Maximum Ratings TO-247
Vies T, =25°Cto 150°C 600 \Y
Veer T, =25°Cto0 150°C; R = 1 MQ 600 \%
Vs Continuous +20 \
Veem Transient +30 \%
les T, =25°C 24 A
leoo T, =90°C 12 A
e T. =25°C,1ms 48 A
. G = Gate, C = Collector,
SSOA V=15V, T,,=125°C, R, =33 Q loy = 24 A E = Emitter, TAB = Collector
(RBSOA)  Clamped inductive load, L = 300 uH @ 0.8V _
P. T. =25°C 100 w
T, -55... +150 °C
Tow 150 °C Features
Toq -55...+150 °C
. ) . * Moderate frequency IGBT
M Mounting torque with screw M3 0.45/4 Nm/lb.in. .
d . ™
Mounting torque with screw M3.5 0.55/5 Nm/lb.in. . :\rlw(::;r?ai?oer:;tggnl-cljzmg:cke?g;gcess
Weight 6 o] JEDEC TO-247
* High peak thandli ili
Maximum lead temperature for soldering 300 °C 'gh peak current handling capability
1.6 mm (0.062 in.) from case for 10 s
Applications
* PFC circuit
« AC motor speed control
« DC servo and robot drives
Symbol Test Conditions Characteristic Values * Switch-mode andresonant-mode

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

min. | typ. | max.

BV s lc =250pA,V =0V 600 \% Advantages
V | =250 pA, V=V 25 5.0
GE() c P Yoe ™ Toe « Fast switching speed
lees Vg =08V T,=25°C 200 pA + High power density
Ve =0V T,=125°C 15 mA
lees Vi =0V, V =220V +100 nA
VCE(sat) Ic = ICEQO’ VGE =15V 21 \
IXYS reserves the right to change limits, test conditions, and dimensions. 98614A (10/99)
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IXGH12N60B

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9. le =gy Ve =10V, 5| 11 S
Pulse test, t <300 us, duty cycle <2 %
Cios 860 pF
C... =25V,V =0V, f=1MHz 64 pF
C... 15 pF
Q, 32 nC
Q,. le = oo Vee =15V, V. = 0.5V 10 nC
Qe 10 nC
tion) Inductive load, T, =25°C 20 ns
t, |C leoor Ve = 15V, L =300 pH 20 ns
tyorn =08V R =R, =180 150 | 250 ns
t, Remarks Switching tlmes may increase 120 | 270 ns
for V. (Clamp) > 0.8+ V__, higher T or
Eon increased Rs 05| 08 mJ
faom) Inductive load, T, =125°C 20 ns
b |C leoy Ve = 15V, L = 300 pH 20 ns
E 0.15 mJ
on £=08+V  R,=R =180Q

doff) Remarks Switching times may increase 200 ns
t, for V. (Clamp) > 0.8 « VV_, higher T, or 200 ns
o |ncreased R, 0.8 mJ
Rye 1.25 KW
R 0.25 KW

thCK

TO-247 AD (IXGH) Outline

[— C— - L
| ! 1
E q F t
1 g i
F{+b B
| ‘ i
— |
A
J’
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

© 2000 IXYS All rights reserved
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LIXYS

0 TM —
HiPerFAST™ IGBT  IXGH 12N60BD1 v __ = 600 V
l,s = 24 A
Veeeay = 2.1V
t. = 120 ns
fittyp)
C
Preliminary data
G
E
Symbol Test Conditions Maximum Ratings TO-247 AD
Vies T, =25°Cto 150°C 600 \Y
Veer T, =25°Ct0 150°C; R = 1 MQ 600 Y,
Vs Continuous +20 \%
Veen Transient +30 \
less T. =25°C 24 A
leoo T, =90°C 12 A
o T, =25°C,1ms 48 A
N G = Gate, C = Collector,
SSOA V=15 V Tw = 125°C,R;=330Q loy = 24 A E = Emitter, TAB = Collector
(RBSOA) Clamped inductive load, L =300 uH @ 0.8V
- T, =25°C 100 w
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.
Mounting torque with screw M3.5 0.55/5 Nm/lb.in.
Weight 6 g
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Features
* Moderate frequency IGBT
Symbol Test Conditions Characteristic Values ~ * Neéw generation HDMOS™ process

« International standard package

(T,=25°C, unless otherwise specified)
; JEDEC TO-247

min. | typ. | max. X ) .
 High peak current handling capability
BV, | =250 pA, V=0V 600 v and antiparallel diode in one package
Y, I =250 pA,V,_ =V 25 50 V
GE(th) c GE "GE Applications
lees Vi =08V T,= 25°C 200 pA
Vi =0V T,=125°C 15 mA » PFC circuit
« AC motor speed control
lees Ve =0V, V =420V +100 nA « DC servo and robot drives
¢ Switch-mode and resonant-mode
VCE(sal) lc = lCEQO’ VGE =15V 2.1 v power supplies
IXYS reserves the right to change limits, test conditions, and dimensions. 98600B (7/00)
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IXGH 12N60BD1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9. le =gy Ve =10V, 50 11 S
Pulse test, t <300 us, duty cycle <2 %
Cios 860 pF
C... =25V,V =0V, f=1MHz 100 pF
Cres 15 pF
Q, 32 nC
Q,. le = oo Vee =15V, V. = 0.5V 10 nC
Qe 10 nC
tion) Inductive load, T, =25°C 20 ns
t, |C leoor Ve = 15V, L =300 pH 20 ns
tyorn =08V R =R, =180 150 | 250 ns
t, Remarks Switching tlmes may increase 120 | 270 ns
for V. (Clamp) > 0.8+ V__, higher T or
= increased Rs 05| 08 mJ
faom) Inductive load, T, =125°C 20 ns
b |C leoy Ve = 15V, L = 300 pH 20 ns
E 0.5 mJ
on £=08+V  R,=R =180Q

doff) Remarks Switching times may increase 200 ns
t for V. (Clamp) > 0.8 « VV_, higher T, or 200 ns
o |ncreased R, 0.8 mJ
Rye IGBT 1.25 KW
Riex 0.25 KW

Reverse Diode (FRED)

Characteristic Values

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

Symbol Test Conditions min. | typ. | max.
A I.=15A; T, = 150°C 1.3 %
T,= 25°C 25 V
Lo V=100 V; I =25A; -di/dt = 100 A/us 2| 25 A
L <0.05uH; T, =100°C
t, I. =1A; -di/dt =50 Alus;
V,=30VT, =25°C 35 ns
Ric Diode 16 KW

TO-247 AD (IXGH) 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

© 2000 IXYS All rights reserved
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HiPerFAST™ IGBT

Preliminary data

IXGA 12N60BD1
IXGP 12N60BD1

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 Y,
Veer T, =25°C10150°C; R =1 MQ 600 \%
Vies Continuous +20 Y
Veem Transient +30 \%
leos T, =25°C 24 A
leso T, =90°C 12 A
ley T. =25°C, 1 ms 48 A
SSOA V=15V, T, =125°C, R =33 Q oy =24 A
(RBSOA)  Clamped inductive load, L =300 uH @0.8V
C T. =25°C 100 w
T, -55... +150 °C
L 150 °C
T -55...+150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.
Mounting torque with screw M3.5 0.55/5 Nm/lb.in.
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
Weight 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV . l. =250pA,V =0V 600 \%
Veem lo =250 pA, Vg =V, 25 50 V
lees Ve =08V T,=25°C 200 pA
Vg =0V T,=125°C 15 mA
loes Ve =0V, V=420V +100 nA
VCE(sat) Ic = lCEQO’ VGE =15V 21 \

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

V., =600 V
l,e = 24 A
CE(sat) = 21V
tﬁ(wp) = 120 ns

TO-220 AB (IXGP)

! c(TAB)

TO-263 (IXGA)

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

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

* New generation HDMOS™ process

« International standard package
JEDEC TO-220AB and TO-263AA

« High peak current handling capability

Applications

* PFC circuit

» AC motor speed control

* DC servo and robot drives

» Switch-mode and resonant-mode
power supplies

98601A (7/00)
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IXGA 12N60BD1
IXGP 12N60BD1

Symbol Test Conditions Characte.risticVa.I.ues TO-263 AA (IXGA) Outline
(T,=25°C, unless otherwise specified)
min. | typ. |max.
E— EE]
2 LA T ~— B —
P S B r i
gfs lC = lCQO; CE = 10 V’ 5 1 S %{ Ay il T
Pulse test, t < 300 ps, duty cycle <2 % . Z I ] T
Qb L ° 4;7$
Cies 860 pF o Hj LTS
C,.. } =25V,V, =0V, f=1MHz 100 pF JTelp i
Cres 15 pF
At
Q, 32 nC e "
Q. } le =lego Vee =15V, V. = 0.5V 10 nC wt !
Dim. Millimet Inch
QQC 10 nc " Mir‘IAI ImeMZrXA Mil‘lrrc eNslaXA
A 4.06 4.83 | .160 .190
LI Inductive load, T, =25°C 20 ns Al | 203 279 .080 .110
b 0.51 0.99 .020 .039
t, |C lcoor Ve =15V, L =300 puH 20 ns b2 | 1.14 1.40 | .045 .055
L =082 Voeg Ry =Ry =180 150 | 250 s c2 | 11 10| oas o5
t, Remarks SW|tch|ng tlmes may increase 120 | 270 ns ) 864 965 | 320 380
£ for V. (Clamp) > 0.8 « V_, higher T, or o5 | os J bi | 711 813 | .280 .320
. . m E 9.65 10.29 .380 .405
off Increased R El 6.86 8.13 .270  .320
e 2.54 BSC 100 BSC
td(on) |ndUCt|V€ |0ad T =125°C 20 ns L 14.61 15.88 575 .625
, 20 ns A E R
i |c legor Vo = 15V, L = 300 pH : 40 | 040 .
E 0.15 mJ L3 1.27 1.78 .050 .070
on =0.8 VCES’ R = R =180 L4 0 0.38 0 .015
t 200 ns R 0.46 0.74 | .018 .029
dlof) Remarks Switching tlmes may increase
t, for V. (Clamp) > 0.8 « VV_, higher T, or 200 ns
o |ncreased R, 0.8 mJ
Rysc IGBT 1.25 KW
Riex 0.25 KW

Reverse Diode (FRED)

Characteristic Values

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

Symbol Test Conditions min. | typ. | max.
vV, I, = 15A; T, = 150°C 1.3 Vv
T, = 25°C 25 V
e V, =100 V; I_=25A; -di_/dt = 100 Alus 2| 25 A
. o [e]
L <0.05 uH; T, = 100°C
t, I.=1A,; -di/dt = 50 A/ps;
— —_— o
VR =30 VTJ =25°C 3 ns Dim. Millimeter Inches
X Min.  Max. Min. Max.
Rinsc Diode 16 Kw A 270 13.97 [0.500 0.550
B [14.73 16.00 |0.580 0.630
C 9.91 10.66 [0.390 0.420
Min. Recommended Footprint D |[3.54 4.080.139 0.161
E 5.85 6.85 (0.230 0.270
F 2.54 3.18 (0.100 0.125
. 0.70 (17.18) !
G 1.15 1.65|0.045 0.065
[ H 2.79 5.84 |0.110 0.230
1 |:| J 0.64 1.01 [0.025 0.040
CH I . K |2.54 BSC |0.100 BSC
g | 0.0625 (1.59) M |4.32 4.82(0.170 0.190
g |:| 008 (203 N |1.14 1.39[0.045 0.055
L 4 o015 sty Q |0.35 0.56[0.014 0.022
R 2.29 2.79 (0.090 0.110
e——0.350 (8.89)—'
: 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 B2 - 53
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HiPerFAST™ IGBT
Lightspeed™ Series

IXGH 12N60C

c
G

E
Symbol TestConditions Maximum Ratings
Vies T, =25°Cto150°C 600 \Y
Ven T, =25°Cto 150°C; R = 1 MQ 600 %
Vs Continuous +20 \
Veem Transient +30 \%
leos T, =25°C 24 A
leso T, =90°C 12 A
ey T, =25°C,1ms 48 A
SSOA V=15V, T, =125°C,R =33 Q Iy = 24 A
(RBSOA)  Clamped inductive load, L = 300 uH @ 0.8V _

- T, =25°C 100 w
T, -55.... +150 °C
T, 150 °C
T -55.... +150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.

Mounting torque with screw M3.5 0.55/5 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 . l. =250pA V, =0V 600 \%
Ve l. =250 pA, V. = Vg, 25 50 V
legs Vi =08V T,=25°C 200 pA
V, =0V T,=125°C 15 mA
logs Vi =0V, V, =420V +100 nA
% I =l Ve =15V 21| 27 Vv

CE(sat)

(] ~ 'cego’

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

V.. = 600V
| s = 24A
VCE(Sat) = 21V
Lo = 29ONS
TO-247
/”}
ATAB)
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* Very high frequency IGBT

* New generation HDMOS™ process

« International standard package
JEDEC TO-247

« High peak current handling capability

Applications

* PFC circuit

» AC motor speed control

» DC servo and robot drives

 Switch-mode and resonant-mode
power supplies

 High power audio amplifiers

Advantages

* Fast switching speed
 High power density

98503A (5/99)
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IXGH 12N60C

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. <~ G ' -
9, le =l Ve =10V, 5] 11 s EL d F t i
< <20 J g T
Pulse test, t < 300 ps, duty cycle <2 % ) [} B
Cies 860 pF }!i l L
C... =25V,V,=0V,f=1MHz 64 pF —1 f
Cres 15 pF A
i
Q, 32 nC Q—I s M
Q,. le = logor Ve = 15V, V. = 0.5V 10 nC Ko o] N
Q,. 10 nC
td(on) Inductive Ioad T =25°C 20 ns Dim.| Millimeter Inches
tri |C lcgo’ =15V, L =300 puH 20 ns Min. Max. | Min. Max.
=08 R,=R,=18Q A [19.8120.32 | 0.780 0.800
Loty Vees 60 ns B [20.80 21.46 | 0.819 0.845
t Remarks Switching tlmes may increase 55 ns c 15'75 16'26 0'610 0'640
Eﬂ for V. (Clamp) > 0.8 « V., higher T, or 0.09 mJ D |355 3.65|0.140 0.144
off increased Rs ' E |4.32 5.49|0.170 0.216
t . 20 ns F 5.4 6.2|0.212 0.244
td(On) Inductive load, T, = 125°C 20 s G |1.65 2.13|0.065 0.084
ri |C |C90, VG =15V, L =300 HH H - 45]- 0.177
E 0.15 mJ J 1.0 1.4 [0.040 0.055
" =08V R =R, =180 g5 | 180 ns K |10.8 11.0|0.426 0.433
doff) Remarks Switching tlmes may increase L 47 53/0.185 0.209
tfi for V (C|amp) >0.8¢ VCES’ h|gher T_] or 85 180 ns M 0.4 0.8(0.016 0.031
o |ncreased R, 027 1060 mJ N 1.5 2.49|0.087 0.102
Ry.c 125 KW
R 0.25 KW

thCK

© 2000 IXYS All rights reserved
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LIXYS

HiPerFAST™ IGBT
Lightspeed™ Series

IXGH 12N60CD1

c
Preliminary data 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 Vv
Vies Continuous +20 \
Ve Transient 30 \
les T, =25°C 24 A
leon T, =90°C 12 A
Loy T, =25°C, 1 ms 48 A
SSOA Ve=15V, T,,=125°C, R =33 Q o =24 A
(RBSOA) Clamped inductive load, L =300 uH @ 0.8V

. T, =25°C 100 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.

Mounting torque with screw M3.5 0.55/5 Nm/lb.in.

Weight 6 g
Maximum lead temperature for soldering 300 °C

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

V. = 600V
| s = 24 A
CE(sat) = 2 1 V
Loy = 2°NS
TO-247 AD
>
ATAB)
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* Very high frequency IGBT

* New generation HDMOS™ process

« International standard package
JEDEC TO-247AD

« High peak current handling capability

o o Applications
Symbol Test Conditions Characteristic Values
(T, = 25°C, unless otherwise specified) « PEC circuit
min. | typ. | max. « AC motor speed control
» DC servo and robot drives
BVees lo =250pA, Vg =0V 600 v « Switch-mode and resonant-mode
Veean lc =250pA,V =V, 25 50 V power supplies
 High power audio amplifiers
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 15 mA
Advantages
| V. =0V,V__=4+20V +1 nA
= ce 0V Ve ° ® * Fast switching speed
VCE(sal) Il =ligey Ve =15V 21 27 V » High power density

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

B2 - 56

98623A (7/00)
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LIIXYS

IXGH 12N60CD1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. < G ' —L
9, le =l Ve =10V, 5] 11 s EL d F t i
< <20 1 g T
Pulse test, t < 300 ps, duty cycle <2 % ) [} B
Cios 860 pF l!‘ l 1
C... =25V,V =0V, f=1MHz 100 pF i f
Cres 15 pF A
I
Q, 32 nC Q—I s M
Q,. le = oo Vee =15V, V. = 0.5V 10 nC Ko Y
Q,. 10 nC
td(on) Inductive Ioad T =25°C 20 ns Dim.| Millimeter Inches
tri |C lcgo’ =15V, L =300 puH 20 ns Min. Max. | Min. Max.
=0.8- R,=R,=18Q A [19.8120.32|0.780 0.800
Lo Vees 60 ns B [20.80 21.46 | 0.819 0.845
t Remarks Switching tlmes may increase 55 ns c 15'75 16'26 0'610 0'640
Eﬂ for Ve (Clamp) > 0.8 « V., higher T or 0.09 mJ D |3.55 3.65|0.140 0.144
o increased Re ' E |4.32 549|0.170 0.216
t . 20 ns F 54 6.2(0.212 0.244
td(‘m) Inductive load, T, = 125°C 20 s G |1.65 2.13]0.065 0.084
ri |C |C90, VG =15V, L =300 HH H - 45]- 0.177
E 0.5 mJ J 1.0 1.4 [0.040 0.055
on =08V ., R,=R,=18Q e | 180 s K |10.8 11.0|0.426 0.433
doff) Remarks Switching tlmes may increase L 47 53/0.185 0.209
t, for V. (Clamp) > 0.8« V ., higher T, or 85 | 180 ns M | 0.4 0.8]0.016 0.031
» mcreased R, 027 | 060 mJ N 1.5 2.49(0.087 0.102
Rye IGBT 1.25 KW
R 0.25 KW

thCK

Reverse Diode (FRED)

Characteristic Values

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

Symbol Test Conditions min. | typ. | max.
V. I.=15A; T = 150°C 1.7 \Y,
T,= 25°C 25 V
lens V,=100V; I_=25A; -di_/dt = 100 A/us 2 25 A
L <0.05 pH; T, =100°C
t, I.=1A; -di/dt = 50 A/us;
V,=30VT, =25°C 35 ns
R Diode 1.6 KW

© 2000 IXYS All rights reserved 4,835 505

4,850,072
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5,034,796
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LIXYS

HiPerFAST™ IGBT
Lightspeed™ Series

IXGA 12N60CD1
IXGP 12N60CD1

C
Preliminary data G
E

Symbol Test Conditions Maximum Ratings
Ve T, =25°Cto 150°C 600 Vv
Ven T, =25°C to 150°C; R = 1 MQ 600 %
Vs Continuous 20 \Y,
Veem Transient +30 \%
leos T, =25°C 24 A
leoo T, =90°C 12 A
ey T, =25°C,1ms 48 A
SSOA V=15V, T, =125°C,R =33 Q Iy = 24 A
(RBSOA)  Clamped inductive load, L =300 uH @ 0.8V _
P. T, =25°C 100 w
T, -55.... +150 °C
T 150 °C
T, -55.... +150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.

Mounting torque with screw M3.5 0.55/5 Nm/lb.in.
Weight 4 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 \%
Veem lo =250 pA, Vg =V, 25 50 V
legs Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 15 mA
logs Vg =0V, V =420V +100 nA
Vg lo = logge Vo =15V 21| 27 Vv

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

ws = 600V
le,s = 24A
CE(sat) = 21 V
tigp = 2°NS

TO-263 (IXGA)

TO-220 AB
(IXGP)

G = Gate C
E = Emitter

= Collector
TAB =Collector

Features

* Very high frequency IGBT

* New generation HDMOS™ process

- International standard package
JEDEC TO-220AB and TO-263AA

« High peak current handling capability

Applications

* PFC circuit

» AC motor speed control

» DC servo and robot drives

» Switch-mode and resonant-mode
power supplies

 High power audio amplifiers

Advantages

* Fast switching speed
» High power density

985138 (7/00)
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DIIXYS XGP 12N600D1

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

TO-220 AB (IXGP) Outline

min. | typ. |max. - M e
C—» —» N
g, I =l Ve =10V, 5| 11 S - L '
Pulse test, t < 300 us, duty cycle <2 % ] ! T E
o< B '
Cies 860 pF 123 * l \H
C... =25V,V,=0V,f=1MHz 100 pF [ w
C.. 15 pF 0
Q, 32 nC Sl Lo
Q,. le = legor Vo =15V, V. = 0.5V 10 nC K R
- L e
Q,. 10 nC
Lo Inductive load, T, =25°C 20 ns Dim.|  Millimeter Inches
Min.  Max. | Min. Max.
L Ic loop Ve = 15V, L =300 uH 20 ns A 1270 13.97 [0.500 0.550
tyan =08V R, =R, =180Q 60 ns B [14.73 16.00 [0.580 0.630
¢ C [9.91 10.66 |0.390 0.420
t, ]It?en\;arkéSwncElggstln:;as mﬁyanr_?_ase 55 ns 5 |351 4080139 0161
E,, |r?(r:reas(ed??mp) ' ces: NIgher , or 0.09 mJ E |585 6.85[0.230 0.270
o F |254 3.8]0.100 0.125
t 20 ns G |1.15 1.65[0.045 0.065
d(on) Inductive load, T, = 125°C H |2.79 5.840.110 0.230
t, 20 ns J |064 1.010.025 0.040
E Ic legor Vg =15V, L =300 uH 05 J K |2.54 BSC |0.100 BSC
on . =08V, ,R,=R,=18Q : m M |432 4.82[0.170 0.190
t CEs 85 | 180 ns N |1.14 1.39|0.045 0.055
dloff) Remarks Switching t|mes may increase Q 0.35 0.56 |0.014 0.022
t, for V. (Clamp) > 0.8+ V__, higher T, or 85 | 180 ns R |229 2.79[0.090 0.110
o |ncreased R, 0.27 |060 mJ
Risc IGBT 125 KW TO-263 AA (IXGA) Outline
Ry 0.25 KIW
. L ‘ r L zi\ — — B —]
Reverse Diode (FRED) Characteristic Values = (] 1
(T, =25°C, unless otherwise specified) H z 0 o
Symbol Test Conditions min. | typ. | max. o bl S EJ‘
T G §E
vV, I.=15A; T,, = 150°C 1.7 v JeHEE ;
T,= 25°C 25 \ B
e V, =100 V; I_=25A; -di_/dt = 100 A/us 2| 25 A jﬂ
L < 0.05 uH; T, = 100°C {,\ﬁ A
14
t, I.=1A,; -di/dt = 50 Alus;
VR =30V TJ =25°C 35 ns Dim. Millimeter Inches
Min. Max. Min.  Max.
H A 4.06 4.83 .160 .190
thJC DIOde 16 K/W Al 2.03 2.79 .080 .110
b 0.51 0.99 .020 .039
b2 1.14 1.40 .045 .055
Min. Recommended Footprint c 0.46 0.74 | .018 .029
c2 1.14 1.40 .045 .055
. 070 (17.18) . D 8.64  9.65 | .340 .380
D1 7.11 8.13 .280 .320
[ E 9.65 10.29 .380 .405
1 |:| El 6.86 8.13 .270 .320
3 e 2.54 BSC .100 BSC
§‘ —————————— (0.0625 (1.59) L [1461 1588 | 575 .625
+ L1 2.29 2.79 .090 .110
H |:|_ 0.08 (2.03) L2 | 1.02 140 | .040 .055
"l |__ L3 1.27 1.78 .050 .070
015 (381) L4 0 038 0 .015
——0.350 (8.89)—~' R 0.46 0.74 | .018 .029
©2000 IXYS Allrights reserved T T e e b o ™ B2 - 59
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LIXYS

HiPerFAST™IGBT

IXGA12N60C
IXGP12N60C

c
Preliminary Data Sheet G
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 600 \
Veer T, =25°Ct0150°C; R, =1MQ 600 %
Vies Continuous 20 \
A Transient +30 \%
less T. =25°C 24 A
l oo T, =90°C 12 A
lew T, =25°C,1ms 48 A
SSOA Vg =15V, T, =125°C,R ;=33 Q oy = 24 A
(RBSOA)  Clamped inductive load, L =300 pH @ 0.8V
P. T, =25°C 100 W
T, -55... +150 °C
L 150 °C
Teoo -55...+150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.

Mounting torque with screw M3.5 0.55/5 Nm/lb.in.
Weight 4 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 s I, =250 pA, V=0V 600 v
Veewn l. =250 pA, V. =V, 25 5.0 %
lees Ve =0.8,V T,= 25°C 200 pA
V=0V T,=125°C 1 mA
logs V=0V, V, =+20V +100  nA
Vg lo = logee Voo = 15 2.1 27V

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

V.. = 600V
l,, = 24A
VCE(sat)typ = 2.1V
[P = b5bns

TO-263 (IXGA)

TO-220 AB
(IXGP)

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

« Very high freqency IGBT

* New generation HDMOS™ process

« International standard package
JEDEC TO-220AB and TO-263AA

 High peak current handling capability

Applications

PFC circuits

AC motor speed control

DC servo & robot drives
Switch-mode and resonant-mode
power supplies

« High power audio amplifiers

Advantages

 Fast switching speed
« High power density

97534B (1/98)
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LIIXYS

IXGA12N60C

IXGP12N60C

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) Min. |Typ. | Max.
9. le =l Ve =10V, 7| 11 S
Pulse test, t <300 us, duty cycle <2 %

es 860 pF

£=25V,V, =0V, f=1MHz 64 pF

res 15 pF
Q, 32 nC
Q,. legor Ve =15V, V. = 0.5V 10 nC
Qe 10 nC
tyon Inductive load, T, =25°C 20 ns
t |C = legr Ve = 15V, L =300 pH 20 ns
td(off) =0.8 VCES’ R = R =18Q 60 ns
t, Remarks SWItChIng tlmes may 55 ns

increase for V. (Clamp) > 0.8V,

Eoff higher T or |ncreased R, 0.09 mJ
Lo Inductive load, T, = 125°C 20 ns
L |C = legor Ve = 15V, L = 300 pH 20 ns
Eon =0.8 VCES, R,=R,=180 0.15 mJ
td(gff) Remarks SW|tch|ng tlmes may 85 | 180 ns
t, increase for V. (Clamp) >0.8 V., 85 | 180 ns
E,, higher T, orlncreased R, 027 | 060 mJ
Ryue 125 KW
Ry o 0.25 KIW

Min. Recommended Footprint

e——0.350 (8.89)—'

f 0.70 (17.18) !

2

g_ —————————— | _ﬁaszs (1.59)
g I:I 0.08 (2.03)
L - f-o01s a1

TO-220 AB (IXGP) Outline

- M |-
C—» —» N
" f
P
51 e
o<} B '
123 ] l \H
Y
41\
G
1 NS¢
ol K la— —Rle—
- L e
Dim. Millimeter Inches
Min.  Max. | Min. Max.
A [12.70 13.97 |0.500 0.550
B [14.73 16.00 |0.580 0.630
C 9.91 10.66 [0.390 0.420
D 3.54 4.08 [0.139 0.161
E 5.85 6.85 [0.230 0.270
F 2.54 3.18 [0.100 0.125
G 1.15 1.65 [0.045 0.065
H 2.79 5.84 |0.110 0.230
J 0.64 1.01 |0.025 0.040
K 2.54 BSC [0.100 BSC
M 4.32 4.82 |0.170 0.190
N 1.14 1.39 |0.045 0.055
Q 0.35 0.56 [0.014 0.022
R 2.29 2.79 (0.090 0.110

TO-263 AA (IXGA) Outline

E
‘ [ ] zi\ =  — o—
ﬂ Bl
% D1
D N
L BN 0l
Ow 2 3 i 4*71
7 |4
u L}J
*‘Ei{‘\‘: :z R
B0 CEERE®]
r At
wd
Dim. Millimeter Inches
Min. Max. Min.  Max.
A 4.06 4.83 .160 .190
Al 2.03 2.79 .080 .110
b 0.51 0.99 | .020 .039

b2 1.14 1.40 | .045 .055

0.46 0.74 | .018 .029
c2 1.14 1.40 | .045 .055

D 8.64 9.65 | .340 .380
D1 7.11 8.13 | .280 .320
E 9.65 10.29 | .380 .405
El 6.86 8.13 | .270 .320

e 2.54 BSC | .100 BSC

L 14.61 15.88 | .575 .625
L1 2.29 2.79 | .090 .110
L2 1.02 1.40 | .040 .055
L3 1.27 1.78 | .050 .070
L4 0 0.38 0 .015

R 0.46 0.74 | .018 .029

© 2000 IXYS All rights reserved
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LIXYS

IXGA12N60C

IXGP12N60C

50 ‘ 100
L T,=25°C Vee =15Y) / 13V 11v - TemsC
40 80 | Vep = 15V
0 i 0 i 13V
S 30 & 60
o Vv Q B
g i /// E i 11v
o /// L 7
B B 9V
™ -
10 20
i I ™
5v - 5V
0 = ' R e e
0 2 4 6 8 10 0 4 8 12 16 20
Ve - Volts V¢e - Volts
Fig. 1. Saturation Voltage Characteristics Fig. 2. Extended Output Characteristics
50 ‘ ; 1.75 i
T,=125°C v__=15V 13V _
| oE // . Ve = 15V |, = 24A
40 / 5 150
3] i |
w i N ]
] © L—]
P 30 7 £ 1.25
g L ov 3 . Io = 12A
T = 1.00
S 2 g "
I 7v >8 \\\i
10 7 0.75
N 5V B
O 0.50 Il Il Il Il Il Il Il Il Il Il
0 2 4 6 8 10 25 50 75 100 125 150
Ve - Volts T, - Degrees C
Fig. 3. Saturation Voltage Characteristics Fig. 4. Temperature Dependence of VCE(Sat)
30 T ] 1
- Vee =10V f=1Mhz |
C.
2 1000 %
L " X
0w 20 N
o .
8. i / § 100 \ COSS
g 15 < C —
< | / = ]
[ [ CYSS
- 10 <3 ——
i T,=125°C // © 10
5
L 4 T,=25°C
o Il I 1\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
3 4 5 6 7 8 9 10 0O 5 10 15 20 25 30 35 40
Ve - Volts Ve-Volts
Fig. 5. Saturation Voltage Characteristics Fig. 6. Junction Capacitance Curves
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LIIXYS

IXGA12N60C

IXGP12N60C

1.5 \ 3 15 T 3
- T,=125°C . - T,=125°C -
- R, =10Q / 1 i N
i 1 m T I 1.=24A 7]
8 ol 1,5 8 LT — 1,
s 1.0 23 = 10 E 2 3
2 i Edn } ! 2 oY -1 T
= - 1 3 é Fo— E(OFF)* 3
= . {1 = = R 1 4 =
- i E obe {1 & . | Bomrge——c=12A | | =
z ©rm c z I e R 2
5 0.5 1 = g 05 1 %
T ] @ W Eow i
: : : = .= 6A =S—t— :
- l B - E(OFF)—
0-0\\\\ 111 [ [ \\\\O 0.0\\\\\\\\\\\\\\\\\\\\\\\\O
0 5 10 15 20 25 0 10 20 30 40 50 60
Ic - Amperes R; - Ohms
Fig. 7. Dependence of E_ and E___on I_. Fig. 8. Dependence of E_ and E__. on R_.
16 T 100
I = 12A d
[ Vee =300V
12 “ T,=125°C \
i o 10 a
2 : g R, = 4.7Q \
S sl =3 dv/dt < 5V/ns \
w o f / £ \
5 [ — . \
> I / o 1 \
4 \
0 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il O.l
0 10 20 30 40 50 0 100 200 300 400 500 600
Q, - nanocoulombs Ve - Volts
Fig. 9. Gate Charge Fig. 10. Turn-off Safe Operating Area
L ib=0s L
T -
T —t
D=0.2. =
= D=0.1 — e
= 01! | ——— =
g D=0.05 =
o £D=0.02 = ——F—
2 ED=0.01" -
N L = Duty Cycle
0.01 E single pulse
0.001
0.00001 0.0001 0.001 0.01 0.1 1

Fig. 11. Transient Thermal Resistanc

e

Pulse Width - Seconds
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LIXYS

HiPerFAST™M IGBT
ISOPLUS247™

IXGR 12N60C

(Electrically Isolated Back Surface)

C
G
Preliminary data sheet
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 \
Veem Transient +30 \%
legs T, =25°C 15 A
I oo T, =90°C 8 A
Loy T, =25°C, 1 ms 48 A
SSOA Ve=15V, T,,=125°C, R, =33 Q o =24 A
(RBSOA) Clamped inductive load, L =300 uH @ 0.8V

P, T, =25°C 55 W
T, -55...+150 °C
T, 150 °C
T -55... +150 °C
VisoL Isolation Voltage 2500 \
Weight 5 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 s Il =250 pA, V=0V 600 %
Veem lo =250 pA, Vg =V, 25 50 V
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 15 mA
logs Vg =0V, V =420V +100 nA
Vg . =1,V =15V 21| 27 VvV

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

Vs = 600V
| s = 15A
Vet = 21V
Lo = 2°NS
ISOPLUS 247

“E153432
/ﬁ
E Isolated Backside*

G = Gate
E = Source

C = Drain

*Patent pending

Features

« Silicon chip on Direct-Copper-Bond
substrate

- High power dissipation

- Isolated mounting surface

- 2500V electrical isolation

Low collector to tab capacitance
(<35pF)

3rd generation HDMOS™ process

CE (sat) -
Rugged polysilicon gate cell structure

Applications

» PFC circuits
» AC motor control
» Switched-mode and resonant-mode
power supplies, UPS, no screws, or
isolation foils
» DC choppers

Advantages

» Easy assembly
 Low capacitance to ground, low EMI

98663A (07/00)
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LIIXYS

IXGR 12N60C

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) ISOPLUS 247 (IXGR) OUTLINE
min. typ max. LFEH‘J TJ(_KAZ hsj .
g, I =1;V_ =10V, 7] 1 s r 1 - [+ I
Pulse test, t < 300 ps, duty cycle <2 % T - '
Cies 860 pF 2 — L
C,.. V,=25V,V, =0V, f=1MHz 64 pF T
Cres 15 pF L
Q% 8 nC T I
Q,. =1,V =15V, V=05V 10 nC 2 ¢ o)
Q.. 10 nC 1 Gate, 2 Drain (Collector)
] % 3 Source (Emitter)
taony Inductive load, T, =25°C 20 ns 4 no connection
t,; lc= 1, Ve =15V, L =300 uH 20 ns Dim.| Millimeter Inches
V._=08V__,R.=R_=18Q Min. Max. | Min. Max.
Loty ce ces’ TT6 T o . 60 ns A |483 521 190 205
t Remarks: Switching times may increase 55 ns A, |229 254 .090 .100
" for V. (Clamp) > 0.8 + V_, higher T, or A, |1.91 216 | .075.085
= increased R 0.09 mJ b |1.14 1.40| .045 .055
G b, | 191 2.13| .075.084
taon ) . 20 ns b, |292 3.12| .115 .123
‘ Inductive load, T, =125°C 20 ns C |o061 080 .024 031
f - - - D P0.80 21.34 | .819 .840
E lo= I Vee =15V, L =300 uH 0.15 mJ E [5.75 16.13 | .620 .635
" Ve =08V, R, =R =180Q . e 545BSC | .215 BSC
doff) Remarks: Switching times may increase & 80 ns tl lg:gi 2233 :Zgg :?gg
t, for V. (Clamp) > 0.8 « VV_, higher T, or 85| 180 ns QO 1559 620 220 244
, increased R, 027 | 060 mJ R |432 4.83]| .170 .190
° S 1321 13.72 | .520 .540
R 297 KW T [15.75 16.26 | .620 .640
thic ' U |1.65 3.03| .065 .080
Ry 0.15 KIW
Note: I =12A
© 2000 IXYS All rights reserved 1835507 4081106 5.017.608 5.049.961 5167017 5486715 B2 - 65
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LIXYS

HiPerFAST™IGBT

IXGH 20N60B
IXGT 20N60OB

o]
Preliminary data sheet g
E
Symbol TestConditions Maximum Ratings
cEs T, =25°Cto 150°C 600 Y,
cor T, =25°Ct0150°C; R = 1 MQ 600 Y,
Vs Continuous +20 \
Veem Transient +30 \%
les T, =25°C 40 A
lcoo T, = 9OOC 20 A
e T. =25°C,1ms 80 A
SSOA V=15V, T, =125°C,R = 22 Q l oy = 40 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
P. T, =25°C 150 W
T, -55...+150 °C
L 150 °C
Teo -55...+150 °C
Maximum Lead and Tab temperature for soldering 300 °C

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

M, Mounting torque, TO-247 AD 1.13/10 Nm/lb.in.
Weight TO-247 6 g
TO-268 4 g

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

min. , typ., max.

BV s lc =250pA,V =0V 600 \Y,

Ve lc =250pA, V=V, 25 50 V
lees Vi =08V T,=25°C 200 pA
Ve =0V T,=125°C 1 mA

lees Vi =0V, V =420V +100 nA

Ve ean e =legp Ve =15V 1.7 20 V

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

Vi = 600 V
| s = 40 A
CE(sat)typ = 17V
Lim) = 100 ns

TO-268 (D3) (IXGT)

G EI
E

4\ (TAB)

TO-247 AD (IXGH) g
‘/ 2
AAB)

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

« International standard packages
JEDEC TO-268 surface
mountable and JEDEC TO-247 AD
« High currenthandling capability
« Latest generation HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

« AC motor speed control

» DC servo and robot drives

* DC choppers

 Uninterruptible power supplies (UPS)

 Switched-mode and resonant-mode
power supplies

Advantages

« Space savings (two devices in one
package)

 High power density

« Suitable for surface mounting

 Switching speed for high frequency
applications

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

96533B (7/99)
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LIIXYS XGT 20N608

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) T0-247 AD (IXGH) Outline
min. | typ. |max. G —L
¥
Y Ic = lcgo; VCE =10V, 9 17 S [ G 1
Pulse test, t < 300 ps, duty cycle <2 % E ¢ g
F{+b B
C.. 1500 pF ‘
C... } V,=25V,V_=0V,f=1MHz 175 pF ! |
Cres 40 pF _‘— t
Q, 90 nC A
Q,. } le = oo Vee =15V, V. = 0.5V 11 nC ’
Qgc 30 nC G - <A M
Laony Inductive load, T, =25°C 15 ns K= ~ =N
t, I, = gy Vee = 15V, L = 100 pH, 35 ns
Eon V., =08V, R,=R,=100Q 015 mJ
tior 150 200 ns Dim.| Millimeter Inches
t, 100 150 ns Min. Max. | Min. Max.
E Note 1 0.7 10 mJ A [19.8120.32|0.780 0.800
B [20.80 21.46 | 0.819 0.845
:d(on) Inductive load, T, = 125°C ég 22 C [15.75 16.26 | 0.610 0.640
fi D |3.55 3.65|0.140 0.144
l.=1.,V..=15V,L=100uH
Eon ¢ oo TCE H 0.15 mJ E | 432 5490170 0.216
Lo Ve =08V R =R =10Q 220 ns F | 54 620212 0.244
fi 140 ns G |1.65 2.13|0.065 0.084
= Note 1 12 mJ H - 45|- 0177
J 1.0 1.4|0.040 0.055
Ric 0.83 K/IW K |10.8 11.0|0.426 0.433
thck 0.25 KIwW L | 47 53][0.185 0.209
M | 04 08]0.016 0.031
Note 1: Switching times may increase for V__ (Clamp) > 0.8 « V__, higher T, or N 1.5 2.49|0.087 0.102
increased R
TO-268AA (D* PAK) Dim.| Millimet Inch . .
N m Mi;_'mi,,:(_ Mi;‘_c ?\,,sax_ Min. Recommended Footprint
E E Al E1 —=f A 4.9 5.1 | .193 .201
r [ €2 l— A, 27 29| .106 .114
‘:| —] Az 02 25| .001 .010 0653 [16.59
® 0 T _[L b |115 1.45| .045 .057 rf ‘[ '
D " 4 b, | 1.9 21| .75 .83 }
_l C 4 65| .016 .026 I AN N -
4 v J D [13.80 14.00 | .543 .551 = ! ’
" Lo~ E [15.85 16.05| .624 .632 S \ v
@k ﬂf N ¢ el E, | 13.3 13.6| .524 .535 g ‘ j
e 5.45 BSC 215 BSC - .
H [18.70 19.10 | .736 .752 T ]
L | 240 2.70| .094 .106 J L:A — bis s00]
@ 3 I L1 | 1.20 1.40| .047 .055 0215 [545]
T o ; L2 | 1.00 1.15| .039 .045
__| L I_ L3 | 025BSC .010 BSC
L4 | 3.80 4.10| .150 .161
©2000 IXYS Al rights reserved ST oS e b e 1 o o e s U e B2 - 67
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-I I >< S]S IXGH 20N60B
- IXGT 20N60B
100 ‘ ‘ 7 L E——— _
| T,=25°C Ve, = 15V / // )= Vee=15V
13v / B 13v
80 160
11V 7 o : ///—
3 I / & - A 11v
g 60 7 g 120
= ] . - %
§: / ™ < B / / 9V
.40 / c 80 /’/
o o i /
20 /, 40 : / v
r 5V B 5v
0 1 1 1 1 1 1 1 o ““““ S S S S S S S S S S S S S S S
0 1 2 3 4 5 0 2 4 6 8 10
Ve - Volts Ve - Volts
Fig. 1. Output Characteristics Fig. 2. Extended Output Characteristics
100 | 1.75 I
Vge = 15V
r T,=125°C CE 13V / r Vg =15V I, = 40A
80 11v 7 < 150
(]
- | | "
5 / K = — |
5 60 A E 1.25
= - % 3 - I, = 20A
¢ Y ;
: 40 A 7V — 2 1.00
° i //——-———_ é - I = 10A
20 Z > 075
L sV L
O | | | | | | | | 050 - Il L1 1 Il - - 11 11 I Il
0 1 2 3 4 5 25 50 75 100 125 150
Ve - Volts T, - Degrees C
Fig. 3. High Temperature Output Characteristics Fig. 4. Temperature Dependence of V.,
100 T 4000 1
L Vee SOV / f=1Mhz |
80 i C;
// . 1000 =
. / s A
1)
S o /4 R AN
g 74 2 NN
g | g \ COSS<
' 40 / § 100 \ I
O
- - T,=125°C 8 Crss‘
20 7 —
- / T,=25°C
0 | I 10\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Vge - Volts

Fig. 5. Admittance Curves

0 5 10 15 20 25 30 35 40

Ve-Volts

Fig. 6. Capacitance Curves
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-I I )( 578 IXGH 20N60B
o IXGT 20N60B
3.0 ‘ 6 4 I 8

L T,=125°C i T,=125°C
2.5 |- Re=10Q Y 5 I |
m I, =40A —
) + 4 =2 n 3 c —— 6 m
o / S — 1 G
3 2.0 7 / ] 43 % L fzﬁ 5o | i.
= 15 3 = =, Eom . 3
% L E(ON) // ] E = |.= 20A :=
z A 2 > - Eon ‘ — =t
2 1.0 2 2 | r—r—T1T [ Te.| <
w - / { o wog a 2 &
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Fig. 11. IGBT Transient Thermal Resistance Junction-to-Case
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LIXYS

HiPerFAST™IGBT

IXGA 20N60B
IXGP 20N60B

c
G

Preliminary data sheet

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 600 \Y
Veer T, =25°Ct0150°C; R . =1MQ 600 \%
Vs Continuous *20 \
Ve Transient *30 \
less T. =25°C 40 A
leoo T, =90°C 20 A
ey T, =25°C,1ms 80 A
SSOA Vi =15V, T,,=125°C,R =22 Q o =40 A
(RBSOA) Clamped inductive load, L =100 uH @ 0.8V
P, T, =25°C 150 w
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque (TO-220) M3  0.45/4 Nm/lb.in.
M3.5 0.55/5 Nm/lb.in.
Weight TO-220 4 g
TO-263 2 g
Symbol TestConditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. | max.
BV e Il =250 pA V=0V 600 \%
Veewn l. =250 pA, V=V, 2.5 5 V
lees Vg =0.8eV T,=25°C 200 pA
Vi =0V T,=125°C 1 mA
loes V. =0V,V, =20V +100 nA
Vg lo =gy Ve =15V 17 20 V

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

Vies = 600 V
| s = 40 A
VCE(sat)typ = 1.7 V

= 100 ns

fi

TO-220AB (IXGP)

TO-263 AA (IXGA)

E t c(aB)
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

e International standard packages
JEDEC TO-263 surface
mountable and JEDEC TO-220 AB

¢ High frequency IGBT

¢ High currenthandling capability

e HiPerFAST™ HDMOS™ process

e 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

¢ High power density

e Suitable for surface mounting

¢ Very low switching losses for high
frequency applications

985068 (07/99)

B2-70
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LIIXYS

IXGA 20N60B
IXGP 20N60B

Symbol Test Conditions Characteristic Values TO-220 AB (IXGP i
(T, = 25°C, unless otherwise specified) 0-220 AB (IXGP) Outline
min. | typ. max. =M -
(a— C — * — <—-N+
9. le =ley Ve =10V, 9| 17 S aF T c
Pulse test, t <300 us, duty cycle <2 % ¢ [}
toml D e B +
C.. 1500 pF 123] y l ~r
C... V,=25V,V, =0V, f=1MHz 175 pF |_;' }
A
C.. 40 pF
G Q
Q, 90 nC < Sl
— — — K -— R
Qge lc=leor Vee =15V, V=05V 11 nC L e
Qqe 30 nC
t . 15 ns Dim. Millimeter Inches
d(on) \ Inductive load, T,=25°C Min. Max. | Min. Max.
t. 35 ns A [2.70 13.97 |0.500 0.550
. - - - ) ) . )
EI {7: I-Cg(())SV\G/E 1; V,-LR 1_0;)0“';2’ 0.15 mJ B 14.73 16.00 |0.580 0.630
on > ce ~ CES' 'YG ~ off T~ ’ C 9.91 10.66 [0.390 0.420
dofty Remarks: Switching times may increase 150 | 200 ns D |354 4080139 0.161
for V. (Clamp) > 0.8 « V__, higher T, or E |58 68510230 0270
t, for Ve ( P) ces M9 3 100 | 150 ns F |254 3180100 0.125
increased R
E ) G 0.7 1.0 mJ G 1.15 1.65 |0.045 0.065
off H |2.79 5.84[0.110 0.230
i J |0.64 1.01[0.025 0.040
td(fm) \ Inductive load, TJ =125°C 15 ns K 254 BSC |0.100 BSC
t, =1y Voo = 15V, L = 100 puH 35 ns M [432 4820170 0.190
015 mJ N |1.14 1.39|0.045 0.055
on > Ve =08V, R, =R, =100Q ' Q |035 0560014 0.022
o R |229 2.79(0.090 0.11
d(off) Remarks: Switching times may 220 ns 9 9 |0.090 0110
t, ::'CLeaS'? for Ve (Clar(;u;{) >0.8+V ., 140 ns
E igher T, or increased R 1.2 mJ _
off ) TO-263 AA (IXGA) Outline
Rinc 0.83 K/W
Riex (TO-220) 0.25 KW 8 e A B e
T SSrAY
M e i
DL & ! 4 l
Ow 23 i —
1] Bl UJ%
H J R M B
S
[l LE]@RA®D]
/ r At
) |
‘u
Dim. Millimeter Inches
Min. Max. Min.  Max.
A 4.06 4.83 .160 .190
Al 2.03 2.79 .080 .110
H H b 0.51 0.99 .020 .039
Min. Recommended Footprint bo | 1324 140 | 015 055
c 0.46 0.74 .018 .029
E 0.70 (17.18) ! c2 1.14 1.40 .045 .055
D 8.64 9.65 .340 .380
‘ D1 7.11 8.13 .280 .320
BN |:| E 9.65 10.29 | .380 .405
:_‘3 El 6.86 8.13 .270  .320
;‘ —————————— 70,0625 (1.59) e 2.54 BSC | .100 BSC
< i L 1461 15.88 575 625
7 |:|- 0.08 209 L1 2.29 279 | .090 .110
L2 1.02 1.40 .040 .055
L - Foss @en L3 127 1.78 | .050 .070
e 0350 (8.89)—=' L4 0 0.38 0 .015
R 0.46 0.74 .018 .029
: 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 B2-71
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



- I S IXGA 20N60B
DIXY IXGP 20N60B
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Fig. 11. IGBT Transient Thermal Resistance Junction-to-Case

© 2000 IXYS All rights reserved

B2

-73



LIXYS

HiPerFAST™IGBT

with Diode
Combi Pack

IXGH20N60BU1

c

Preliminary data
G

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 Y,
Ver T, =25°Ct0 150°C; R = 1 MQ 600 \%
Vies Continuous +20 \%
Veem Transient +30 \%
less T, =25°C 40 A
lcso T, =90°C 20 A
o T. =25°C,1ms 80 A
SSOA V=15V, T,,=125°C,R = 22 Q |y =40 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
P, T, =25°C 150 W
T, -55... +150 °C
L 150 °C
T -55... +150 °C
Maximum Lead and Tab temperature for soldering 300 °C

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

M, Mounting torque, TO-247 AD 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ., max.
BV . Il =250pA,V, =0V 600 %
Veewn Il =250 pA,V =V, 25 55 V
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 8 mA
loes Vo =0V,V_ =420V +100  nA
VCE(sat) e =legy Ve =15V 1.7 2.0

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

V., = 600V

I c(25) = 40A

CE(sat)typ : 1.7V

LI =100 ns
TO-247 AD

A

z
ATAB)

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

* International standard packages
JEDEC TO-247 AD

« High frequency IGBT and antiparallel
FRED in one package

« High currenthandling capability

* HiPerFAST™ 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

» Space savings (two devices in one
package)

* High power density

* Suitable for surface mounting

* Very low switching losses for high
frequency applications

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

96534B(7/00)

B2-74
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LIIXYS

IXGH20N60BU

1

Symbol Test Conditions Characteristic Values

(T,=25°C, unless otherwise specified)

min. | typ. |max.
9. lo =gy Ve =10V, 9| 17 S
Pulse test, t <300 ps, duty cycle <2 %

C.. 1500 pF
C... V,=25V,V,=0V,f=1MHz 175 pF
Cres 40 pF
Q, 90 nC
Q. le = oo Vo =15V, V. = 0.5V 11 nC
Qye 30 nC
tiom) Inductive load, T, = 25°C 15 ns
t 35 ns
os| m
Loty ce ™ ¥+ Tces' The T off 150 | 200 ns
t, 100 | 150 ns
= Note 1 07| 10 mJ
tyiom 15 ns
t, Inductive load, T,=125°C 35 ns
En I =l Ve = 15 V, L = 100 pH 0.15 mJ
td(oﬁ) - _ _ 220 ns
£ V,.=08V_,R,=R,=100Q 140 ns
E, . Note 1 12 mJ
Risc 0.83 KW
Ry 0.25 K/w

Reverse Diode (FRED)

Characteristic Values

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

TO-247 AD (IXGH) Outline

- L

’II* -l T -

> —t— ) —
—

Lk

Inches
Min. Max.

Millimeter
Min. Max.

Dim.

19.81 20.32
20.80 21.46

0.780 0.800
0.819 0.845

15.75 16.26
3.55 3.65

0.610 0.640
0.140 0.144

4.32 5.49
54 6.2

0.170 0.216
0.212 0.244

1.65 2.13

0.065 0.084
4.5 |-

0.177

1.0 14
10.8 11.0

0.040
0.426

0.055
0.433

4.7 53
0.4 0.8

0.185
0.016

0.209
0.031

ZIZM | R |ITO|TMTMOO|®m>

1.5 2.49|0.087 0.102

Symbol TestConditions min. | typ. | max.

A o= legy Ve =0V, 16 V
Pulse test, t <300 ps, duty cycle d <2 %

- I =g Ve = 0V, -di/dt = 240 Alus 10 15 A

. V=360V T,=125°C | 150 ns
I.=1A;-di/dt =100 Alus; V,=30V T,= 25°C | 35| 50 ns

Rc 1 Kw

Note 1: Switching times may increase for V__ (Clamp) > 0.8 « V_, higher T,

or increased R,

© 2000 IXYS All rights reserved

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

HiPerFAST™IGBT

with Diode

IXGH 20N60BD1
IXGT 20N60BD1

C
- G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \
Veer T, =25°C10150°C; R =1 MQ 600 \%
Vies Continuous +20 \Y
Ve Transient 30 \
less T, =25°C 40 A
leso T, =90°C 20 A
lew T. =25°C,1ms 80 A
SSOA V=15V, T, =125°C, R, =22Q I, =40 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V
P, T, =25°C 150 W
T, -55... +150 °C
T, 150 °C
ot -55...+150 °C
M, Mounting torque (M3) TO-247AD 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-247AD 6 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV . l. =250pA,V, =0V 600 %
Veem lo =250 pA, Vg =V, 25 55 V
s Vi, =08V T,=25°C 200 pA
Vg =0V T,=150°C 3 mA
logs Vg =0V, V =420V +100 nA
VCE(sat) e =legy Ve =15V 17 20

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

V.., =600 V
| s = 40 A
CE(satityp 1.7V
. = 100 n
[P 00 ns
TO-268
(IXGT) (*
G v
E ¢\ C(TAB)
TO-247 AD
(IXGH)
G
Ce C (TAB)
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

« International standard packages

» Highfrequency IGBT and antiparallel
FRED in one package

 High currenthandling capability

e HiPerFAST™ 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

» Space savings (two devices in one
package)

* High power density

* Suitable for surface mounting

* Very low switching losses for high
frequency applications

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

98566A (3/99)
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LIIXYS

IXGH 20N60BD1
IXGT 20N60BD1

TO-247 AD (IXGH) Outline

- L

’II* -l T -

> —t— ) —
—

Lk

Inches
Min.  Max.

Millimeter
Min. Max.

Dim.

19.81 20.32
20.80 21.46

0.780 0.800
0.819 0.845

15.75 16.26
3.55 3.65

0.610 0.640
0.140 0.144

4.32 5.49
54 6.2

0.170 0.216
0.212 0.244

1.65 2.13

0.065 0.084
45 |-

0.177

1.0
10.8

1.4
11.0

0.040
0.426

0.055
0.433

4.7 53
0.4 0.8

0.185
0.016

0.209
0.031

ZIZTM | Re|ITOQ(TMTMOO|®m>

1.5 2.49|0.087 0.102

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9. le =gy Ve =10V, 9| 17 S
Pulse test, t <300 us, duty cycle <2 %
Ciee 1500 pF
C... V. =25V,V =0V, f=1MHz 150 pF
Cres 40 pF
Q, 55 nC
Q,. le =legp Vee =15V, V=05V 12 nC
Qe 20 nC
tion) Inductive load, T,=25°C 15 ns
t, le =lege Ve =15V, L =100 uH, 25 ns
ot Sl el I
CE : CES’ J

Eor increased R 07| 10 mJ
Latony Inductive load, T,=125°C 15 ns
t, _ _ _ 35 ns

E” Il =legy Vee =15V, L =100 uH i}
on V.. =08V_, R =R =100 0.75 mJ
T . 220 ns

d(off) Remarks: Switching times may increase

t, for V. (Clamp) > 0.8+ V ., higher T or 140 ns
. increased R, 1.2 mJ
R,c 0.83 KIW
R TO-247 0.25 KW

thCK

Reverse Diode (FRED)

Characteristic Values

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

TO-268AA (D? PAK)

Symbol Test Conditions min. | typ. | max.
V. I.=30A,V =0V, T, =150°C 16 \%
Pulse test, t <300 us, duty cycled<2% T,= 25°C 25 \%
lens I.=30A,V_ =0V, -di/dt =100 Alus 6 A
N V,=100V T,=100°C | 100 ns
IF =1A; -di/dt = 100 A/},lS, VR =30V TJ = 25°C 25 ns Dim Millimeter Inches
Min.  Max. Min. Max.
Risc 10 KW A | 49 51| 103 201
A, 27 29| .106 .114
A, .02 25| .001 .010
Min. Recommended Footprint b | 1.15 1.45| .045 .057
b, 1.9 21| .75 .83
r—=7 0.653 [16.59] ﬂ C 4 .65 .016 .026
i 1 D |[13.80 14.00 | .543 .551
w 3 E [15.85 16.05| .624 .632
I I N E, | 13.3 13.6| .524 .535
B ‘ v e 5.45 BSC .215BSC
= j H |[18.70 19.10 | .736 .752
g | 4 L | 240 270| .094 .106
I *Tﬂ L1 | 120 1.40| .047 .055
L L2 | 1.00 1.15| .039 .045
J 0.118 [3.00] L3 0.25 BSC .010 BSC
0215 [as] 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 B2 -77
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIXYS

HiPerFAST™ IGBT
Lightspeed™Series

IXGH 24N60C
IXGT 24N60C

C
Preliminary data R

E
Symbol Test Conditions Maximum Ratings
Ve T, =25°C to 150°C 600 Vv

on T, =25°C to 150°C; Ry, = 1 MQ 600 Y

Vies Continuous +20 \Y
Ve Transient 30 \
les T, =25°C 48 A
losto T, =110°C 24 A
Loy T, =25°C, 1 ms % A
SSOA Vg=15V, T, =125°C,R =22 Q loy = 48 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
P, T, =25°C 150 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mountingtorque (M3) 1.13/20 Nm/Ib.in.
Weight TO-247 6 g

TO-268 4 g
Symbol TestConditions Characteristic Values

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

min. | typ. | max.
BV, . l. =250pA,V, =0V 600 %
Veewn l. =250 pA, V=V, 25 %
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=150°C mA
legs Vg =0V, V =420V +100  nA
VCE(sat) e =leor Ve =15V 21 25

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

V., =600V
| cos = 48A
VCE(sat)typ = 21V
fityp = 60ns
TO-268
(IXGT) @
o ]
E fC(TAB)
TO-247 AD
(IXGH) g
%
ATAB)
G
c E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

« International standard packages
JEDEC TO-247 and surface
mountable TO-268

 High frequency IGBT

« High currenthandling capability

* Latestgeneration HDMOS™ process

* MOS Gate turn-on
- drive simplicity

Applications

» PFC circuits

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

» AC motor speed control

» DC servo and robot drives

» DC choppers

Advantages

* High power density
* Very fast switching speeds for high
frequency applications

98575(11/98)

B2-78

© 2000 IXYS All rights reserved



LIIXYS

IXGH 24N60C

IXGT 24N60C
Symbol Test Conditions Characteristic Values .
(T,=25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. ~ G ' —L
g, I =10 Ve =10V, 9 17 S é— d F t I
< <209 J U
Pulse test, t <300 ps, duty cycle <2 % ) R B
Ci.s 1500 pF L ‘ 1
C... c=25V,V =0V, f=1MHz 120 pF i f
Cres 40 pF A
I
Q, 55 nC Q—I s M
Qge Ic = |c110' VGE =15V, VCE =05 VCES 13 nC K—» - <N
Q,. 17 nC
td(on) Inductive load, T =25°C 15 ns Dim.| Millimeter Inches
tri |C = lcuo* VG =15V, L=100 HH‘ 25 ns Min. Max. | Min. Max.
=08V, ., R,=R,=10Q A [19.81 20.32 | 0.780 0.800
Lo ces? 75| 140 ns B [20.80 21.46 | 0.819 0.845
t, Remarks Switching times may 60 110 ns c 1575 16.26 | 0.610 0.640
EI increase for V. (Clamp) > 0.8+ V ., 024 | 036 m b |3s55 3650140 0.144
off higher T or |ncreased R, : ' E 1232 54910170 0216
F 5.4 6.20.212 0.244
Laony Inductive load, T,=125°C 15 ns G 1165 21310065 0.08a
L |C = ley Veg = 15 V, L = 100 pH 25 ns H - 45|- 0177
— — 0.15 mJ J 1.0 1.4 [0.040 0.055
. " =0.8 Ve Ry =R, =100 130 NS K |10.8 11.0|0.426 0.433
d(off) Remarks: Switching times may L 47 5.3/0.185 0.209
t increase for V_ (Clamp) > 0.8+ V__, 110 ns M_| 04 08]0016 0.031
o higher T or mcreased R, 0.6 mJ N 1.5 2.49|0.087 0.102
Rysc 0.83 K/W TO-268AA (D° PAK)
Ricx (TO-247) 0.25 K/W
. . Dim.[ Millimet Inch
Min. Recommended Footprint " Mi,;_'m(,ewz;_ Miﬁ? e,\,TaX_
A 49 51| .193 .201
= 0683 [16.59] —= A | 27 29| 106 .114
| i A, | .02 25| .001 .010
‘ . b | 1.15 1.45| .045 .057
| 2 b, 1.9 21| .75 .83
L %*77177%%55 _ ¢ 4 65| .016 .026
_ | ©.5 8 D [13.80 14.00 | .543 .551
R 53 & E [15.85 16.05| .624 .632
= ! S 3 E, | 13.3 13.6| .524 .535
8 J I3 e | 5.45BSC 215 BSC
3 H |18.70 19.10 | .736 .752
" ! L | 240 270| .094 .106
I T L1 | 1.20 1.40| .047 .055
L2 | 1.00 1.15| .039 .045
% P 0.118 [3.00] L3 0.25 BSC .010 BSC
0.215 [5.46] L4 | 3.80 4.10| .150 .161
©2000 IXYS Al rights reserved e T b o™ i B2 - 79
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LIXYS

HiPerFAST™ IGBT

with Diode

Lightspeed Series

IXGH 24N60CD1 V¢ =

IXGT 24N60CD1

C
Preliminary data S

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600

- T, =25°Ct0 150°C; R = 1 MQ 600 %

Vies Continuous +20 \
A Transient +30 \%
leos T, =25°C 48 A
lesto T, =110°C 24 A
ley T. =25°C, 1 ms 80 A
SSOA V=15V, T, =125°C, R =22 Q oy =48 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V
P. T. =25°C 150 W
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mountingtorque (M3) 1.13/10 Nm/Ib.in.
Weight TO-247 6 g

TO-268 4 g
Symbol Test Conditions Characteristic Values

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

min. | typ. | max.
BV s lc =750pA,V =0V 600 \Y
Ve e =250 pA, V=V, 25 55 \Y
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=150°C 3 mA
loes Ve =0V, V =420V +100 nA
Ve ean e =l Ve =15V 21 25

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

600 V
| s = 48 A
VCE(Sat) = 25V
TO-268
(IXGT)
o v
E } C(TAB)
TO-247 AD
(IXGH) g
/
ATAB)
G
c E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

« International standard packages
JEDEC TO-247 and surface
mountable TO-268

« High frequency IGBT

* High currenthandling capability

* Latest generation HDMOS™ process

* MOS Gate turn-on
- drive simplicity

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

Applications

* PFC circuits

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

» AC motor speed control

» DC servo and robot drives

» DC choppers

Advantages

* High power density

* Very fast switching speeds for high
frequency applications

98603A (4/99)

B2 - 80
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LIIXYS

IXGH 24N60CD1
IXGT 24N60CD1

Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. |max.
g le =lgo Ve =10V, 9 17 S
Pulse test, t < 300 ps, duty cycle <2 %
Cies 1500 pF
C... V,=25V,V, =0V, f=1MHz 170 pF
Cres 40 pF
Q, 55 nC
Q,. le =leyyo Vee =15V, V= 0.5 V 13 nC
Q,. 17 nC
tyom Inductive load, T,=25°C 15 ns
t, le = loyyo Ve = 15 V, L =100 pH, 25 ns
tyon V=08V ., R, =R,=10Q 75 140 ns
t, Remarks: Switching times may 60 110 ns
increase for V. (Clamp) >0.8+V__,
Eor higher T, or increased R 0.24 | 036 mJ
Liony Inductive load, T,=125°C 15 ns
t. _ _ _ 25 ns
i le = loyyo Ve = 15V, L = 100 pH ) ;
- - - m

, on V,.=08V_,R,=R,=100Q 0

N ns
d(off) Remarks: Switching times may

ty increase for V_ (Clamp) > 0.8+ V__, 110 ns
o higher T, or increased R 0.6 mJ
Ric 0.83 KW
R (TO-247) 0.25 K/w

thCK

Reverse Diode (FRED)

Characteristic Values

TO-247 AD (IXGH) Outline

| 1
E © f
F[~b

’II* -l T -

> —t— ) —
—

M

<N

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

4.32
5.4

1.65

Dim.

1.0
10.8

4.7
0.4

1.5 2.49

0.040
0.426

0.185
0.016

0.087

ZIZTM | Re|ITO(TMTM OO |®m>

TO-268AA (D° PAK)

(T,=25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
— — —_— o
V. . =l Ve =0V, T, =150°C 1.6 \Y
Pulse test, t <300 s, duty cycled<2% T, = 25°C 25 \
[ I. =leye Vee =0V, -di/dt = 100 A/us 6 A
" V, =100V T, =100°C| 100 ns
I =1A;-di/dt=100 Alus; V=30V T, = 25°C| 25 ns . —
Dim. Millimeter Inches
Min.  Max. Min. Max.
Riac 09 KW A 49 51| .193 .201
A, 27 29| .106 .114
) ] A, .02 25| .001 .010
Min. Recommended Footprint b 115 145| 045 057
’—k 0.653 [16.59] a—‘ b, 1.9 2.1 .75 .83
| i C 4 65| .016 .026
! = X D [13.80 14.00 | .543 .551
I | == E [15.85 16.05| .624 .632
N E, | 13.3 136 .524 .535
5 | 5 2 e 5.45 BSC 215 BSC
S ‘ T 8 H [18.70 19.10 | .736 .752
g \ ] L 2.40 2.70 | .094 .106
T " Iﬂ L1 | 1.20 1.40 | .047 .055
L L2 | 1.00 1.15| .039 .045
J 0118 [3.00] L3 0.25 BSC .010 BSC
0215 [5.46] 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 A“ I’IghtS reserved 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 Bz = 81
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LIXYS XGT 24NB0CD1

50 i 200 I

‘ / 11v Lk V.. =15V
T,=25°C Ve =15V v L T,=25°C I
’ 13v// / L N
40 160 —
// / - / 13v
/ I T T
120

3 3

qé. C // g— i 11V
L < 3

< 20 . 80 //

o C v L i oV
C - —

10 2 40 /1
i ﬁ v
Ll Ll 1 | Ll T TR N T O L 1 1 1 L | 1 |

0
0 1 2 3 4 5 0 4 8 12 16 20
VCE - Volts VCE - Volts
Fig.1 SaturationVoltage Characteristics Fig.2 Extended Output Characteristics

50 14
C | VGé =15V uv |~ ;/_J_/_//—
F LEse 13v / ov o I, = 48A
40 5 [ Vge =15V
- // / g 12f
[7p] - — -
) - @ r
o 30r / £ - I, = 24A
Q. L o C
€ - S 10f
< oof A// i T
o 4 g f o= 12A
/ 5 08—
> C I
5V C
T TTT ™TTT 06 I I - | 111 | 111 | 111 |
3 4 5 25 50 75 100 125 150
Vee - Volts T, - Degrees C
Fig.3 Saturation Voltage Characteristics Fig.4 Temperature DependenceofV . .,
SO ——7— 1
r Vg =10V / f=1Mhz__ |
L |
4 T
0 B LL 1000 Ciss
C o 1\
g 30 9 N
3 i 2 \ Y
c r T,=125°C S N | c
< 20Ff & 100 AN —
0 i &
- T,=25°C $)
B —
10 - / Q\_
07 | / | | 10\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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Fig.5 Admittance Curves Fig.6 Temperature Dependence of V_ V,
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LIIXYS XGT 24NB0CD1

1.00 \ 2.0 20 I 2.0
T,=125°C / T,=125°C
I R, =10Q 1 i —T |
¢ / m /// Eorp
9 0.75 153 @ 15 15 m
S i Eon / | 3 S L Ic=48A | ‘I%I
S P - =l E K
= 3 E T -
' I E ] o ' .= 24A ] o
2 / (OFF) 2 z L Eoy C L °
= o < _—’_-———— e
W 0.25 05 w o5 05 &
E E<0FF)
L i L (ON) ———
I.= 12A Eor
0.00\\\\ I | L1 1| I - \\\\0'0 0.0\\\\\\\\\\\\'\\\\\\\\\\\\0'0
0 10 20 30 40 50 0 10 20 30 40 50 60
Ic - Amperes Rg - Ohms
Fig.7. Dependence of E,__andE___onl_ Fig.8. Dependence of E,__.onR_
16 ‘ 100
| V=300V /
| 1,=24A / 40 \
12
2 i / g 10 \
S - ) I T,=-55t0+125°C \
o .
> 8 _,/ = R, =4.7Q \
6 - < | dv/dt<5Vins \
> L S 1 \
4 \\
0 Il Il Il Il Il Il Il 0.1
0 20 40 60 80 0 100 200 300 400 500 600
Q, - hanocoulombs Ve - Volts
Fig.9. Gate Charge Fig.10. Turn-off Safe Operating Area
1 1 == ——
T } I I Il
D=0.5 —
D=0.2 e ———— //::
g 0.1 {p=01 — —
S D=0.05 EEE —
~ T —
8 D=0.02 s
N D=0.01— ]
0.01 :
Single pulse
D =Duty Cycle |-+
0.001
0.00001 0.0001 0.001 0.01 0.1 1

Pulse Width - Seconds
Fig. 11 IGBT Transient Thermal Resistance

© 2000 IXYS All rights reserved B2 - 83



LIXYS XGT 24N600D1

60 1000 T 30 T T
A T,,=100°C T,,=100°C
nC | v_ =300V T A v, =300V %
T 50 800 25 ;
Q .= 60A_| e l=60a~L_ V]
I " 1= 30A\\\7/ / .= 30A \\?;/
40 1= 15A TS/ /] 20 I.= 15A J 7
600 A i Y
TvJ:lBOOC — /74/ //7
30 —+— /| 15 vod
T,,=100°C /// L/ )/
7 400 V4 /4
20 ] v 10
/ TVJ:25°C /
10 / / 200 5
0 0 0
0 1 2 3V 100 Alus 1000 0 200 400 600 A/us 1000
Vv, —— -di /dt —=— -di Jdt —=—
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 T 20 = 1.00
T,,=100°C T,,=100°C
T V, = 300V v |l =30A MST
T / ns Ver \ Vs / t
1.5 t, 15 0.75
K 80 t \

L 1.= 15A (

\
, \

- [\ 1
\

w7
L~
P J / 70 AN —— / \
0.5 v \ N 5 N 0.25
P J AR
\\\
0.0 60 0 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 Alus 1000
Ty, — -difdt —= difdt —=—
Fig. 15 Dynamic parameters Q,, and Fig. 16 Recovery time t_versus -di_/dt Fig. 17 Peak forward voltage V. and t_
I, Versus T, temperature versus di /dt
1 P
KW Constants for Z, _ calculation:
/1 .
i i R, (KIW) t (s)
T P 1 0.502 0.0052
ot 2 2 0.193 0.0003
thic s 3 0.205 0.0162
pd
/ 4
0.01 ~
///
0.001 / DSEP 2906
0.00001 0.0001 0.001 0.01 0.1 S 1
t —=

Fig. 18 Transient thermal resistance junction to case

B2 -84 © 2000 IXYS All rights reserved



LIIXYS

HiPerFAST™MIGBT
ISOPLUS247™

IXGR 24N60C

(Electrically Isolated Back Surface)

o}
Preliminary data a

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \

cor T, =25°Ct0 150°C; R, = 1 MQ 600 Y,

Vies Continuous 20 \
Veem Transient +30 \%
les T. =25°C 42 A
lesso T, =110°C 22 A
ey T. =25°C, 1 ms 80 A
SSOA V=15V, T,,=125°C,R =22 Q oy =48 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
P T, =25°C 80 wW
T, -55... +150 °C
T 150 °C

stg

-55...+150 °C

Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s

VisoL 50/60 Hz, RMS, t = 1minute leads-to-tab 2500 \

Weight 6 g

Symbol Test Conditions Characteristic Values

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

min.| typ.| max.

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

Veewn l. =250 pA,V =V, 25 50 V

lces Vi =08V T,= 25°C 200 pA

Vg =0V T,=150°C 1 mA

loes Vg =0V, V =420V +100  nA

Ve san e =1.,V,=15V (seenote 1) 21 25 V

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

Vs = 600V
l.,s = 42 A
Veesay = 29V
oy = 060nNs
ISOPLUS 247

mE153432 )

/;\

G = Gate, C =Collector

E = Emitter

*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

98706 (02/03/00)

© 2000 IXYS All rights reserved
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LIXYS

IXGR 24N60C

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) ISOPLUS 247 (IXGR) OUTLINE
min. | typ. | max. ; A s
P T TR Rl [T
1] o
9. I =1;V_ =10V, 9| 17 s F I - [+ [
Pulse test, t <300 ps, duty cycle <2 % T - '
C... 1500 pF Ly s L
C,.. =25V,V,=0V,f=1MHz 170 pF .
(O 40 pF L
Qg %5 nC bt |1 b :”i-« J L
Q.. lo= 1,V =15V, V=05V 13 nC v ¢ o]
Q.. 17 nC @ 1 Gate, 2 Drain (Collector)
¢ 3 Source (Emitter)
tony Inductive load, T, = 25°C 15 ns 4 no connection
t, | = | =15V 25 ns Dim.| Millimeter Inches
= 0 8 V ' R;=R,=18Q Min. Max. | Min. Max.
Ly cEs 7> 140 ns A |483 521 .190 205
t, Remarks Switching tlmes may increase 60| 110 ns A, 229 254 .090 .100
for V. (Clamp) > 0.8 « V_, higher T, or A, | 191 2.16| .075 .085
Eor increased R, 0241 036 mJ b |1.14 1.40| .045 .055
b, |1.91 2.13| .075 .084
t, . 15 ns b, |2.92 3.2 .115 .123
(om Inductive load, T, =125°C C 061 0801 022 031
t = LV_ =15V 12 ns D p0.80 21.34 | .819 .840
[ T VGE 03 mJ E [5.75 16.13 | .620 .635
on =08V ., R;=R,=18Q e 5.45BSC | .215 BSC
Ly 130 ns L fl9.81 20.32 | .780 .800
Remarks Switching tlmes may increase L1 | 281 432 .150 .170
t, for V. (Clamp) > 0.8 « VV_, higher T, or 110 ns 0 [589 620 220 244
mcreased R, 0.6 mJ R |4.32 4.83| .170 .190
o s [3.21 13.72| .520 .540
R, 157 KW T (575 16.26 | .620 .640
U |1.65 3.03| .065 .080
Rycx 0.15 KIW
Note: 1. I, =24A
B2 - 86 e e e S ©2000 IXYS Allrights reserved
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LIIXYS

HiPerFAST™ IGBT

with Diode
ISOPLUS247™

(Electrically Isolated Back Surface)

Preliminary data

IXGR 24N60CD1

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \
Ver T, =25°Ct0 150°C; R . = 1 MQ 600 %
Vies Continuous +20 \
Viem Transient 30 \
les T. =25°C 42 A
leso T, =90°C 22 A
ey T. =25°C, 1 ms 80 A
SSOA V=15V, T, =125°C, R =22 Q o, =48 A
(RBSOA)  Clamped inductive load, L = 100 uH @0.8V
P T, =25°C 80 wW
T, -55... +150 °C
T, 150 °C
otg -55...+150 °C
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
VisoL 2500 Vv
Weight TO-247 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV es Il =750 pA, V=0V 600 v
Veewn l. =250 pA, V=V 25 55 V
lees Vi =08V T,= 25°C 200 pA
Vg =0V T,=125°C 3 mA
loes Vo =0V,V, =+20V +100 nA
Vg le =1,Ve=15V 21| 25

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

Vo, = 600V
I, = 42A
Ve = 25V
ISOPLUS 247

NE153432

Isolated back surface*

G = Gate, C =Collector

E = Emitter

*Patent pending

Features

« Silicon chip on Direct-Copper-Bond
substrate

- High power dissipation

- Isolated mounting surface

- 2500V electrical isolation

Low drain to tab capacitance(<35pF)
s Low Ry oy HDMOS™ process
Rugged polysilicon gate cell structure
Unclamped Inductive Switching (UIS)
rated

Fast intrinsic rectifier

Low gate charge process

Applications

¢ DC-DC converters

 Battery chargers

» Switched-mode and resonant-mode
power supplies

» DC choppers

» AC motor control

Advantages
» Easy assembly

» Space savings
* High power density

98667 (11/99)

© 2000 IXYS All rights reserved
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_-l IXYS IXGR 24N60CD1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) ISOPLUS 247 (IXGR) OUTLINE
min. typ max. LFEH‘J«‘;\( [:Az hsﬂ .
gfs Ic = lT; VCE =10 v, 9 17 S I: E N m; r I
Pulse test, t < 300 us, duty cycle <2 % a1 - '
C... 1500 pF Ly s L
C,.. V,.=25V,V,_ =0V, f=1MHz 170 pF .
(O 40 pF -
Qg %5 nC L B[~ — b :”i-« J L
Q.. lo= 1,V =15V, V=05V 13 nC v ¢ o]
Q . 17 nC @ 1 Gate, 2 Drain (Collector)
o 3 Source (Emitter)
taon) Inductive load, T, = 25°C 15 ns 4 no connection
t,; lc= 1, Vg =15V, L =300 uH 25 ns Dim.| Millimeter | Inches
— — - Min. Max. | Min. Max.
Loty Voe =082 Voo R =R, =18 Q 75| 140 ns A |4 Isns 52)(1 irs]ao zzxs
t, Remarks: Switching times may increase 60 | 110 ns A, |229 254 .090 .100
for V. (Clamp) > 0.8 * V__, higher T, or A, |191 216 .075.085
Eoi increased R 0241036 mJ b |1.14 1.40 | .045 .055
S b, |1.91 2.13| .075.084
t . 15 ns b, [292 3.12| .115.123
don) Inductive load, T, =125°C C lo6l 080 .024 031
t - - - 25 ns D p0.80 21.34 | .819 .840
lc= I Ve =15V, L =300 uH 1 mJ E [15.75 16.13 | .620 .635
" Ve =08V, Ra=R;=18Q e 545BSC | .215 BSC
t e . 130 ns L [9.81 20.32 | .780 .800
d(ef) Remarks: Switching times may increase L1 | 281 432 .150 .170
t, for V. (Clamp) > 0.8 « V., higher T, or 110 ns QO |559 620 220 244
increased R 0.6 mJ R |432 4.83]| .170 .190
o S [13.21 13.72 | .520 .540
0157 KW | |1 o7 dgze) g0 s
Rk 0.15 KW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
A I =1,V =0V T, =150°C 16 V
Pulse test, t <300 pus, duty cycled<2% T, = 25°C 25 \Y
Lo lo =1,V =0V,-di/dt =100 A/ps 6 A
o V, =100V T, =100°C| 100 ns
I, =1A;-di/dt=100 A/us;V, =30V T, = 25°C| 25 ns
Rysc 1.65 KW
Notes: 1. |, =24A
2. See IXGH24N60CD1 data sheet for characteristic curves.
B2- 88 e R e ey ©2000 IXYS Al rights reserved

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



LIIXYS

Ultra-Low Vo IXGH 28N60B
IGBT with Diode IXGT 28N60B
c
Preliminary data G
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \
Vier T, =25°Ct0 150°C; R, = 1 MQ 600 \Y,
Vies Continuous +20 \Y
Ve Transient 30 \
les T. =25°C 40 A
l oo T, =90°C 28 A
lew T, =25°C,1ms 80 A
SSOA V=15V, T, =125°C,R =10 Q oy = 56 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
P. T, =25°C 150 W
T, -55...+150 °C
T, 150 °C
L -55...+150 °C
M, Mounting torque (M3) 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

TO-268 4 g
Symbol TestConditions Characteristic Values

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

BV e Il =750 pA, V=0V 600 \%
Veew lo =250 pA, Vg =V, 25 55 V
lees V. =08V T,=25°C 100 pA

Vg, =0V T,=125°C 500 pA
lees Vg =0V, V =420V +100 nA
VCE(SaI) e =legy Ve =15V 20 V

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

Vo, = 600V
| s = 40A
VCE(Sat) = 20V
TO-268
(IXGT)
TO-247 AD
(IXGH)
G
C
E

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

* International standard packages

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

losses

« High currenthandling capability

* 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

« Easy to mount with 1 screw

(isolated mounting screw hole)
» Low losses, high efficiency
 High power density

98570A (7/00)

© 2000 IXYS All rights reserved
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LIXYS

IXGH 28N60B
IXGT 28N60B

Symbol Test Conditions Characteristic Values :
(T, = 25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. | max. ~ G —L
f
9, I =l Ve =10V, 9| 14 S é—J s I t {]
0,
Pulse test, t < 300 ps, duty cycle <2 % T Dj* R B
Ciee 1500 pF ¥ ‘ 1
H
C... =25V,V, =0V, f=1MHz 130 pF W—; f
Cres 40 pF A
i
Q, 80 100 nC g_] J M
| [—-—
Q,. legor Ve =15V, V. = 0.5V 15| 30 nC Kol Y
Q.. 30 40 nC
td(on) Inductlveload T =25°C 15 ns Dim.| Millimeter Inches
tri |C = Icgo' VG =15V, L=100 HH: 25 ns Min. Max. | Min. Max.
=08V ., R,=R,=10Q A [19.8120.32|0.780 0.800
Loty cES 200 | 400 ns B [20.80 21.46 | 0.819 0.845
t Remarks Switching tlmes may increase 200 400 ns e 575 16.26 | 0.610 ©.640
fi . . . .
E for V. (Clamp) > 0.8+ V__, higher T or 3 6 ; b | 355 3650140 0144
off |ncreased R m
E |4.32 549|0.170 0.216
te, . 15 ns F 54 6.2(0.212 0.244
td( ) Inductive load, T,=125°C ”e G | 165 2.13 |0.065 0.082
i |C = legy Vee =15V, L =100 pH ns H - 45|- 0177
_ _ 0.2 mJ J 1.0 1.4 [0.040 0.055
t°" ce =08V Ry =R, =100 400 K |10.8 11.0|0.426 0.433
d(off) Remarks Switching times may increase ns L 4.7 5.3|0.185 0.209
t, for V. (Clamp) > 0.8+ V__, higher T or 400 ns M 0.4 0.8]0.016 0.031
» mcreasedR 6 mJ N 1.5 2.49(0.087 0.102
Ryse 0.83 K/W TO-268AA (D* PAK)
Riex TO-247 0.25 KW
. ) Dim.| Millimet Inch
Min. Recommended Footprint " Mi,:.'miﬂz; Miﬂ? e,\,TaX.
A 49 51| .193 .201
= 0683 [16.59] —= A | 27 29| 106 .114
| i A, .02 25| .001 .010
‘ . b | 1.15 1.45]| .045 .057
| 2 b, 1.9 21| .75 .83
I 1 L g2 _ C 4 65| .016 .026
_ | B 8 D [13.80 14.00 | .543 .551
R 5SS & E |15.85 16.05| .624 .632
= ! S 3 E, | 13.3 13.6| .524 .535
g J I3 e | 545BSC 215 BSC
3 H [18.70 19.10| .736 .752
! L | 240 2.70| .094 .106
f T L1 | 1.20 1.40| .047 .055
L2 | 1.00 1.15| .039 .045
% P 0.118 [3.00] L3 0.25 BSC .010 BSC
0.215 [5.46] L4 | 3.80 4.10| .150 .161
B2 - 90 4535595 | 4581106 5017508 5,040061 5167417  5.4807118 © 2000 IXYS Al rights reserved

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

5,381,025



LIIXYS

LowV

CE(sat)

IGBT with Diode

IXGH 28N60BD1
IXGT 28N60BD1

c
G
Preliminary data
E
Symbol TestConditions Maximum Ratings
Vies T, =25°Cto150°C 600 \Y
Ver T, =25°C to 150°C; R = 1 MQ 600 %
Vs Continuous 20 \
Veem Transient +30 \%
less T, =25°C 40 A
lco T, =90°C 28 A
lew T. =25°C,1ms 80 A
SSOA V=15V, T, =125°C,R =10 Q Iy = 56 A
(RBSOA)  Clamped inductive load, L = 100 uH @ 0.8V _
P, T. =25°C 150 w
T, -55... +150 °C
T, 150 °C
oty -55...+150 °C
M, Mounting torque (M3) 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
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV, .o I, =750 A,V =0V 600 Vv
Veem l. =250 pA, V=V, 25 55 V
lees Vg =08V T,=25°C 200 pA
Vg =0V T,=125°C 3 mA
laes V. =0V,V_ =+20V +100 nA
Vieea I =gy Ve =15V 20V

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

V., = 600V
| s = 40A
VCE(Sat) = 20V
TO-268
(IXGT)
C (TAB)

TO-247 AD
(IXGH)

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

* International standard packages
¢ IGBT and anti-parallel FRED in one
package
° 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

» Space savings (two devices in one
package)

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

» Reduces assembly time and cost

 High power density

98567A (7/00)

© 2000 IXYS All rights reserved
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LIXYS

IXGH 28N60BD1
IXGT 28N60BD1

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

TO-247 AD (IXGH) Outline

~—C—»y - L

—] my
’II* -—‘-r|<—

> —t— ) —
—

M
K—» —><—N

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 | Re|IO|TMTM OO |®>

min. | typ. | max.
9. le =ley Ve =10V, 9| 14 S
Pulse test, t <300 us, duty cycle <2 %
Cios 1500 pF
C... =25V,V, =0V, f=1MHz 170 pF
Cres 40 pF
Q, 80 100 nC
Qe lo =legy Vee =15V, V.= 0.5V 15| 30 nC
Qe 30 40 nC
tion Inductive load, T, =25°C 15 ns
t, |C = legy Ve = 15V, L = 100 pH, 25 ns
td(off) =08V Ry =R, =100Q 200 400 ns
t Remarks Switching tlmes may increase 200 400 ns
: for V. (Clamp) > 0.8+ V__, higher T or
o increased R, 3 6 mJ
Liomy Inductive load, T,=125°C 15 ns
t 25 ns
En |C = legy Vee =15V, L =100 pH )
on _ostES,R =R =100 mJ
d(off) Remarks Switching times may increase 400 ns
t, for V. (Clamp)>0.8+V_., higher T or 400 ns
. |ncreased R, 6 mJ
Ric 0.83 K/IW
Ryex TO-247 0.25 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol TestConditions min. | typ. | max.
Vv, o =gy Vee =0V, T, =150°C 16 VvV
Pulse test, t <300 us, duty cycled<2% T, = 25°C 25 \%
|y l. =gy Vae =0V, -di/dt = 100 A/us 6 A
N vV, =100V T, =100°C| 100 ns
I, =1A;-di/dt=100 Alus;V,=30V T, = 25°C| 25 ns
Rsc 1 KW
Min. Recommended Footprint
0.653 [16.59]
I i -1y W
T TN B - A
P ot
r - ﬂ}
L |- bi1s [3.00]
~«>‘ 0.215 [5.46]

TO-268AA (D° PAK)

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

A 4.9 51| .193 .201
A, 2.7 29| .106 .114
A, .02 .25 | .001 .010

b | 1.15 1.45| .045 .057
b, | 1.9 21| .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 2.70| .094 .106

L1 | 1.20 1.40| .047 .055
L2 | 1.00 1.15| .039 .045
L3 0.25BSC .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:
B2 -92 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

© 2000 IXYS All rights reserved



LIIXYS

HiPerFAST™IGBT IXGH30NG0OB
IXGT30N60B
C
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y
cor T, =25°Cto 150°C; R, =1 MQ 600 \
Vies Continuous +20 \Y
Vieem Transient +30 \%
les T, =25°C 60 A
lesso T, =110°C 30 A
Loy T, =25°C, 1 ms 120 A
SSOA Vo=15V, T, =125°C,R =33 Q lgy = 60 A
(RBSOA) Clamped inductive load, L =100 uH @0.8V
P, T, =25°C 200 W
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque (M3) 1.13/10 Nm/lb.in.
Weight 6 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
BV . l. =250pA V, =0V 600 %
BV . temperature coefficient 0.072 %/K
Veew Il =250 pA, V=V 25 5 V
Ve temperature coefficient -0.286 %/K
lees Vi, =08V T,=25°C 200 pA
Vg =0V T,=150°C 1 mA
loes Vg =0V, V =420V +100  nA
CE(sat) Ic = IcuoY VGE =15V o 18 \
cE@sa) le =loe Ve =15V T,=150°C 20

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

V.. = 600V
l, = G60A
VCE(Sat) = 1.8V
. = 100 ns

TO-247 AD

(IXGH)

/

t

G C(TAB)
¢ E
TO-268 (D3)
(IXGT) @
G B

. 1\ (TAB)

G = Gate, C = Collector,

E = Emitter, TAB = Collector

Features

« International standard packages
JEDEC TO-268 surface
mountable and JEDEC TO-247 AD
« High currenthandling capability
* Latestgeneration HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

* High power density

* Suitable for surface mounting

 Switching speed for high frequency
applications

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

97516D (7/00)

© 2000 IXYS All rights reserved
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IXYS IXGH30NGOB IXGT30N60B

Symbol Test Conditions Characteristic Values :
(T, = 25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
J
min. | typ. |max. ~ G ' —L
Y Ic = Icno; VCE =10V, 25 S j_ N~ F t |
% g
Pulse test, t <300 ps, duty cycle <2 T T B
Cre 2700 pF i ‘ 1
H
C... =25V,V =0V, f=1MHz 190 pF W—; f
Cres 50 pF A
i
Q, 125 150 nC g_] s M
Qge c cno' VGE =15V, VCE =05 VCES 23 35 nC K—» — <—N
Q.. 50 75 nC
td(on) IndUCtlveload T 25°C 25 ns Dim.| Millimeter Inches
tri Ic = Icuo' VG =15V,L =100 HH: 30 ns Min. Max. | Min. Max.
=08V o R, =R,=47Q A [19.81 20.32 | 0.780 0.800
Lacorn cES! 130 | 220 ns B [20.80 21.46 | 0.819 0.845
t, Remarks Switching times may 100 190 ns c 11575 16.26 [ 0.610 0.640
E increase for V. (Clamp) > 0.8+ V., 13 > mJ b | 355 3650140 0144
off higher T or |ncreased R, . E 1232 54910170 0216
F 5.4 6.2(0.212 0.244
Lo Inductive load, T, =150°C 25 ns G 1165 21310065 0082
L |C =iy Ve = 15V, L = 100 pH 35 ns H - 4a5|- 0177
E _ _ 0.3 mJ J 1.0 1.4[0.040 0.055
o =0.8Veeq Ry =R, =470 200 s K |10.8 11.0|0.426 0.433
doff) Remarks: Switching times may L 4.7 5.3/0.185 0.209
t increase for V_ (Clamp) > 0.8 + V., 290 ns M_| 04 08]0016 0.031
i higher T, orlncreasedR 3 mJ N 1.5 2.49 |0.087 0.102
Ric 0.62 KIW
Riex (IXGH30N60B) 0.25 KW

IXBH30N60B characteristic curves are located in the IXBH30N60BU1 data sheet.

TO-268AA (D PAK) Dim.| Millimeter Inches

Min. Max. | Min. Max. Min. Recommended Footprint

A
’7541_[ Eélz I——El—- A 4.9 51| .193 .201
2 A | 27 29| .106 .114
== A, | .02 25| .001 .010 [T o ‘“6'59] T !
e ° o1 b |115 1.45] .045 .057 \ ~ W
D 4 b 1.9 2.1 .75 .83 | 2
H 2 J—
' ] c 4 65| .016 .026 | S R g2
v J D [13.80 14.00 | .543 .551 5 ‘ =8 2
U IO E [15.85 16.05| .624 .632 2 Sz
gk ﬂf . ¢ ol E, | 13.3 13.6| .524 .535 g ‘ i [
e 5.45 BSC .215BSC ° |
H |18.70 19.10 | .736 .752 T 10 |
L | 240 270| .094 .106 0
@ L3 I L1 | 120 1.40] .047 .055 o L et
Toat ¥ L2 | 1.00 1.15| .039 .045 (46l
o Ll_ L3 | 025BSC .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: :
B2-94 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

HiPerFAST™MIGBT
with Diode

IXGH 30N60BD1
IXGT 30N60BD1

o]
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 600 \Y,
Veer T, =25°Cto0 150°C; R . = 1 MQ 600 %
Vies Continuous +20 \
Viem Transient +30 \
leos T, =25°C 60 A
l oo T, =90°C 30 A
ey T, =25°C, 1 ms 120 A
SSOA V=15V, T, =125°C, R = 10 Q Iy, = 60 A
(RBSOA)  Clamped inductive load, L =100 uH @ 0.8V _
P. T, =25°C 200 W
T, -55... +150 °C
T, 150 °C
L -55...+150 °C
Maximum Lead and Tab temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mounting torque, TO-247 AD 1.13/10  Nm/lb.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. | max.
BV . Il =250pA, V=0V 600 v
Veewn l. =250 pA, V=V, 2.5 50 V
lees Ve =08V ,=25°C 200 pA
Vg =0V ,=150°C 3 mA
loes Vg, =0V,V, =120V +100  nA
VCE(sat) lc = Icgo’ VGE =15V 18 \

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

V.. = 600V
l,. = 60A
CE(sat) = 18 V

Loy = 100nNs
TO-268
(IXGT)
TO-247 AD
(IXGH)

c

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

« International standard package

* Moderate frequency IGBT and
antiparallel FRED in one package

 High currenthandling capability

* Newestgeneration HDMOS™
process

* MOS Gate turn-on
- drive simplicity

Applications

« AC motor speed control

» DC servo and robot drives

¢ DC choppers

« Uninterruptible power supplies (UPS)

» Switch-mode andresonant-mode
power supplies

Advantages

¢ Space savings (two devices in one
package)

« High power density

* Optimized V cesan and switching
speeds for medium frequency
application

98510C (7/00)

© 2000 IXYS All rights reserved
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IXGH 30N60BD1
IXGT 30N60BD1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9, lo =l Ve =10V, 25 S
Pulse test, t <300 us, duty cycle <2 %
(o 2700 pF
C... V. =25V,V =0V, f=1MHz 240 pF
Cres 50 pF
Q, 110 nC
Q,. lo =l Vee =15V, V=05V 22 nC
Qgc 40 nC
tyony Inductive load, T, = 25°C 25 ns
t, le = lggr Ve =15 V, L =100 pH, 30 ns
tyorn Vee 0.8 Voo Ry =R, =470 130 | 220 ns
t, Remarks: Switching times may 100 | 190 ns
increase for V. (Clamp) > 0.8+ V.,

Eoi higher T, or increased R 101 20 md
tyon Inductive load, T, = 150°C 25 ns
t, _ _ _ 35 ns
i lo = lggp Ve =15 V, L =100 pH Lo )

on V=08V, ,R =R =47Q ' m
d(off) Remarks: Switching times may 200 ns
i increase for V (Clamp) > 0.8+ V., 230 ns
E., higher T, or increased R 25 mJ
Rinsc 0.62 KIW
Ry (TO-247 AD) 0.25 KIW

TO-247 AD (IXGH) Outline

[a— C—|

—]

E -1
P

’II* -—‘-r|<-

> —t— ) —

\

l
Q,]*A

K—»

Lk

Dim.| Millimeter
Min. Max.

Inches

Min.

Max.

19.81 20.32 | 0.780
20.80 21.46 | 0.819

0.800
0.845

15.75 16.26 | 0.610
3.55 3.65|0.140

0.640
0.144

4.32 5.49|0.170
54 6.2|0.212

0.216
0.244

4.5

1.65 2.13|0.065

0.084
0.177

1.0 1.40.040
10.8 11.0|0.426

0.055
0.433

4.7 5.3|0.185
0.4 0.8|0.016

0.209
0.031

ZIZIM | RY|ITOQ(TMTMOO |®T>

1.5 2.49 |0.087

0.102

Reverse Diode (FRED)

Characteristic Values

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

Symbol Test Conditions min. | typ. | max.
A l. =l Ve =0V, Pulse test T, = 150°C 16 V
t <300 ps, duty cycled<2 % 25 V
Lo, l. =gy Vge =0V, -di/dt = 100 A/us 6 A
N V,=100V T, =100°C | 100 ns
I. =1A;-di/dt=100 Alps; V=30V 25 ns
Ric 0.9 KW

0.653 [16.59]
I~ i

Min. Recommended Footprint

=

0.197 [5.00]

500 [12.70] h
|

0

|
I

|

|

- -3
B I o o

-

0.531 [13.49]
0.864 [21.95] —=

L% 0.118 [3.00]

TO-268AA (D° PAK)

Dim.| Millimeter Inches
Min.  Max. | Min. Max.
A 4.9 5.1 1193 .201
A, 2.7 2.9 106 .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 215 BSC
H ]18.70 19.10 .736 .752
L 2.40 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

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
BZ = 96 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481

5,486,715
5,381,025

© 2000 IXYS All rights reserved




LIIXYS

IXGH 30N60BD1
IXGT 30N60BD1

Fig. 1. Saturation Voltage Characteristics

100 ‘ ‘
L T,=25°C / /
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80 74 13V |
* L 11V
o Y
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o
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0 1 2 3 4 5
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Fig. 3. Saturation Voltage Characteristics
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Fig. 5. Admittance Curves
100 ‘
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8 ol //
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= | 4
< 1 /
O
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Fig. 2. Extended Output Characteristics
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Fig. 4. Temperature Dependence of Ve
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LIXYS

IXGH 30N60BD1
IXGT 30N60BD1

Fig. 7. Dependence of E___and E___on |

c*

Fig. 8. Dependence of E___on R

G

4 8 P T ‘150°c
T,=150°C FohE —
L RG =4.7Q / T 8 - //
m I.= 60A
@ 3 6 ’-.O: g L c
S J 2
S 0 Eoorn 1 S 6
= 3 = L
E 2 /! 4 =2 E
v c s "4
z | o 1 < & |
ur 4 > & w .= 30A
2
4
i iy r I.= 15A
0 | | | | | | O O\\\\\\\\\\\\\\\\\\\\\\\\
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Fig. 9. Gate Charge Fig. 10. Turn-off Safe Operating Area
18 T T 100
- 1. =30A 60
- V.. =360V \
15 — 7
B / T, =150°C
12 4 10 !
3 L / g Re = 4.7Q ‘\\
) -
o dVv/dt < 5V/ns
79 1 £ \
8 i ) < \
> 6 y alln _o 1 \
- \
i / \
3 \
0 1111 1111 | - | - | - 1111 | | 0.1
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Q, - nanocoulombs Ve - Volts
Fig. 11. IGBT Transient Thermal
Resistance
L 1 = ——
b T } | Il
[ D=0.5 —
D=0.2 . —— /,::
E 0.1 D=0.1‘ —
Z D=0.05 == = .
= T 1
9 D=0.02 e
= T [+ B
N 0.01 D=0.01 —T | D = Duty Cycle
— Single pulse
| | |
ooo L |
0.00001 0.0001 0.001 0.01 0.1 1
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DIIXYS XGT 30N60BD1

60 1000 30
: [ f e | %
T %0 800 1= 60A~ 25 ,=60A I |7
Q 1= 30A~] 1L / I I.= 30A 7
e - ~/ = 158 LA
40 = 15A AU M 20 P L
T,,=150°C 600 4 /// Yt
L /1 W
30 7 =i00°c /] 15 %
B 400 A // ///
e WV
20 ) v 10
/ T,725°C “ /4
10 / / 200 5
0 =] 0 0
0 1 2 3V 100 Alus 1000 0O 200 400 600 A/us 1000
V, —= ~di /dt —=— -di /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 T T 1.00
| T T,=100°C
» oo e e
R ] Vi V; &
Tl.S / b \\ 15 (< \ Z 0.75
Ky B 80 : " \
L 1.= 60A
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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:
KW
// [ R,, (KIW) t (s)
T // 1 0.502 0.0052
0.1 7 2 0.193 0.0003
Znac 2 3 0.205 0.0162
P4
/ g
0.01 #
///
0.001 / psEP 290t
©0.00001 0.0001 0.001 0.01 0.1 S 1

t —=

Fig. 18 Transient thermal resistance junction to case
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HiPerFAST™IGBT IXGH 30N60BU1

with Diode IXGT 30N60BU1
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 Vv
Vs Continuous +20 \Y,
Veem Transient +30 \%
les T, =25°C 60 A
lesso T, =110°C 30 A
Loy T, =25°C, 1 ms 120 A
SSOA V=15V, T, =125°C,R = 33 Q Iy = 60 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
P, T, =25°C 200 w
T, -55.... +150 °C
T, 150 °C
T, -55... +150 °C
Maximum Lead and Tab temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mounting torque, TO-247 AD 1.13/20 Nm/lb.in.
Weight TO-268 4 g

TO-247 AD 6 g
Symbol TestConditions Characteristic Values

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

min. | typ. |max.
BV e Il =750pA V=0V 600 \%
BV . temperature coefficient 0.072 %/K
Veewn l. =250 pA, V=V, 2.5 55 V
Ve t€Mperature coefficient -0.286 %/K
lees V. =08V T,=25°C 500 pA
V, =0V T,=150°C 3 mA
legs Vi =0V, V =420V +100  nA
CE(sat) lc = lcuo’ VGE =15V o 18
cEsat) e =loe Ve =15V T,=150°C 2.0

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

Vies = 600 V
| s = 60 A
Veeeay = 18V
" = 100 ns
TO-268
(IXGT)

TO-247 AD

G

E *

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

Features

* International standard packages
JEDEC TO-247 AD and surface
mountable TO-268

 High frequency IGBT and antiparallel
FRED in one package

* High currenthandling capability

* Newest generation HDMOS™
process

* MOS Gate turn-on
- drive simplicity

Applications

* AC motor speed control

* DC servo and robot drives

* DC choppers

* Uninterruptible power supplies (UPS)

* Switched-mode and resonant-mode
power supplies

Advantages

* Space savings (two devices in one
package)

* High power density

* Optimized V., and switching
speeds for medium frequency
applications

97501D (7/00)
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IXGH 30N60BU1
IXGT 30N60BU1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9 Ic = lcno; VCE =10V, 25 S
Pulse test, t <300 us, duty cycle <2 %
C.. 2710 pF
Coes Vie=25V,V =0V, f=1MHz 240 pF
C.. 50 pF
Q, 110 | 150 nC
Q,. le = lope Ve =15V, Vi = 0.5 Vg 22| 35 nC
Q, 40 75 nC
taom) Inductive load, T,=25°C 25 ns
tomn ce ™ k ces’ hG T 130 | 220 ns
Remarks: Switching times may
t increase for V. (Clamp) >0.8+V__, 100 | 190 ns
E higher T, orincreased R 1.0 20 mJ
tyon Inductive load, T, = 150°C 25 ns
t, _ _ _ 35 ns
E” le = lgpyor Vee = 15V, L =100 pH . -
t on V,.=08V_,R,=R,=470Q 200
d(off) Remarks: Switching times may ns
t increase for V_ (Clamp) > 0.8+ V., 230 ns
E,, higher T, or increased R 25 mJ
Rinsc 0.62 KIW
Ry o 0.25 KIW

Reverse Diode (FRED)

Characteristic Values

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

TO-247 AD (IXGH) Outline

| 1
E © f
F[~b

’II* -—‘-n<-

> —t— ) —
—

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 | Re|TOQ(TMTMOO |®>

TO-268AA (D° PAK)

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

5,063,307

Symbol Test Conditions min. | typ. | max.
V. l. =l Ve =0V, 1.6 \%
Pulse test, t <300 ps, duty cycle d <2 %
lens I. =1 0 Voe = 0V, -di/dt = 240 Alps 10 15 A
V,=360V
t, I.=1A; -di/dt = 100 Alus; V_ =30V 35 5 ns
Riuc 1 KW
Dim Millimeter Inches
. i Min.  Max. Min. Max.
Min. Recommended Footprint A 29 511 193 201
A, 27 29| .106 .114
r_% 0653 [16.59] %_‘ A, .02 25| .001 .010
‘ | b 1.15 1.45| .045 .057
‘ b, 1.9 21| .75 .83
| = T c 4 65| .016 .026
i ,7,717,7,§£ — D [13.80 14.00 | .543 .551
= ! Bz @ E [15.85 16.05| .624 .632
R \ 5s & E, | 133 13.6| .524 .535
S ‘ O“F g e 5.45 BSC 215 BSC
o \ 1 H |[18.70 19.10 | .736 .752
L w L |240 270 .094 .106
1 T L1 | 1.20 1.40| .047 .055
L2 | 1.00 1.15| .039 .045
ﬂJ b b ooy L3 | 025BSC .010 BSC
0.215 [5.46] 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 B2 -101

5,237,481 5,381,025



LIXYS

IXGH 30N60BU1
IXGT 30N60BU1

Fig. 1. Saturation Voltage Characteristics

Fig. 2. Extended Output Characteristics

100 ‘ \ 20T Voo = 15V 11V
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) 40 ) 80
0 i / - i v
20 / 40 i 4
- 5V i 5V
o VO L1 11 L1 11 L1 11 L1 11 0 T T T T O I I i |
0 1 2 3 4 5 0 4 6 8 10
Ve - Volts Ve - Volts
Fig. 3. Saturation Voltage Characteristics Fig. 4. Temperature Dependence of VCE(sat)
100 | v 16
r T,=150°C Vg = 12\\; /// i Vge = 15V Ic = 60A //
1.4
80 v g/ E —
" | 9V/ / (__5 -
2 i
o 60 / 7 £ 12
jg; - // v S - I = 30A
IU 40 7/ ’_‘ﬁ\ 1.0 B
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Fig. 5. Admittance Curves Fig. 6. Temperature Dependence of BV . & V
100 —— 7 10000 . I
e / f=1Mhz —]
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L L,_I-‘,_ ’\ Ciss
2 / -~ 1000 A
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£ - g —
t [
<F 40 // § 100 Coss
_U —_ [}
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C
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LIIXYS XGT S0N60BUL

; Fig. 8. Dependence of E___ on R._..
Fig. 7. Dependence of E__. and E__. on ... g P oFF g
4 8 10 o
L T,=150°
T,=150°C J —
"R, =470 / 1 8 — |
m o= 60A
@ 3 635 § L ] c
S T ]
3. B Eorr) 1 ;g 6
= /] 3 = L
g 2 4 = £
1 E < ' 4
u g s & w ) Ic= 30A
4
" ] - o= 15A)
o | | | | | | | | O 0\\\\\\\\\\\\\\\\\\\\\\\\
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Fig. 9. Gate Charge Fig. 10. Turn-off Safe Operating Area
L=
Vg =360V pd 60 \
15 — v
B T,=150°C
12 / 9 10 ?
2 I / g Ry =4.7Q \
S i ) o dv/dt < 5V/ns \
. 9 / = \
W r <
> A T ' \
6 A ) 1 \
i / \
3 \
0 1111 | - 1111 1111 1111 1111 1111 O.l
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Fig. 11. IGBT Transient Thermal Resistance
! 1 == =
A T { N I
'D=05 —
D=0.2 N ——— /,::
< 0.1 fp=01 —
3 e
< D=0.05 ] —
~ T —
9 D=0.04 | -+
s T | T g
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IXGH 30N60BU1
IXGT 30N60BU1

Fig.12. Forward current
versus voltage drop.

120

A |
1100 I~ Twy=150°C
IF Tyy =100 R /

I
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Ny
O0 %ﬂ 2V

Fig.15. Dynamic parameters versus
junctiontemperature.

Fig. 13. Recovery charge versus -di /dt.

3 LSRR ¥
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Fig. 16. Reverse recovery time vs -di /dt.
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Fig. 18. Transient thermal resistance junction to case.
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LIIXYS

Ultra-Low V IGBT IXGH 31N60
CE(sat)
c
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y
Ver T, =25°Ct0 150°C; R . = 1 MQ 600 v
Vies Continuous +20 \
Veem Transient +30 \%
les T, =25°C 60 A
l oo T. =90°C 31 A
ley T. =25°C, 1 ms 80 A
SSOA V=15V, T, =125°C,R =10 Q oy = 62 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V
P, T, =25°C 150 w
T, -55... +150 °C
T 150 °C
T, -55... +150 °C
M, Mounting torque (M3) 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
TO-268 4 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV es Il =250 pA, V=0V 600 v
Ve lo =250 pA, V=V, 25 55 V
lees Vg =08V T,=25°C 100 pA
Vg =0V T,=125°C 500 pA
loes Vg =0V, V =420V +100 nA
VCE(SEO e =legy Ve =15V 17 V

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

V., = 600V
l,, = 60 A
VCE(Sat) = 1.7V
TO-247 AD
‘glﬂ
Gc %/—
£ ﬁ\ (TAB)
TO-268
G = Gate, C =Caollector,
E = Emitter, TAB = Collector
Features

* International standard package

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

« High currenthandling capability

* 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)
» Low losses, high efficiency
 High power density

92795G (7/00)

© 2000 IXYS All rights reserved
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LIXYS XGT 31N60

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) T0-247 AD (IXFH) Outline
min. | typ. | max. G —L
t
g, I =l Ve =10V, 10| 16 s ! =——F t I
s E § q
Pulse test, t <300 ps, duty cycle <2 % T Dj* R B
Cie 1500 pF i l 1
H
C... V. =25V,V, =0V, f=1MHz 130 pF | i f
C,.. 40 pF A
i
Q, 80| 100 nC g_] J M
| [—-—
Q. le = ooy Vee =15V, V. = 0.5V 15| 30 nC Kol Y
Qye 30 40 nC
Inductive load, T, = 25°C
Laon) J 15 ns Dim.| Millimeter Inches
t, le = legpr Ve =15V, L =100 pH, 25 ns Min. Max. | Min. Max.
t Ve =08V, Ry =R, =100 400! 800 ns A [19.8120.32 | 0.780 0.800
deem Remarks: Switching times may increase B [20.8021.4610.819 0.845
L for V. (Clamp) > 0.8 « V__, higher T, or 400 | 800 ns C [15.7516.26 [ 0.610 0.640
E, increased R 6 mJ D |3.55 3.65|0.140 0.144
E |4.32 5.49(0.170 0.216
t. . s 15 ns F 5.4 6.20.212 0.244
td( ) Inductive load, T, = 125°C e - G | 165 2.13 |0.065 0.082
En e = legy Ve = 15 V, L =100 pH o ; H - 45|- 0.177
— - _ . m J 1.0 1.4|0.040 0.055
on Vee =08 Vees Ry =R =10 Q 800 K |10.8 11.0|0.426 0.433
Lot Remarks: Switching times may increase ns L 47 5.3/0.185 0.209
t, for V. (Clamp) > 0.8+ V__, higher T, or 800 ns M | 0.4 080016 0.031
» increased R 12 mJ N | 1.5 2.49|0.087 0.102
Risc 0.83 KW
Ricx (TO-247) 0.25 KW
TO-268AA (D3 PAK) Dim.| Millimeter Inches

Min. Max | Min. Max. Min. Recommended Footprint

£ Em Ef— A 49 51| 193 .201
2 €2 r_ A, 27 29| .106 .114
e A, | 02 25| .001 .010 0.653 [16.59]
RN _[ _0[1 b | 1.15 1.45| .045 .057 - | i 1
D " 4 b, | 1.9 21| .75 .83 \ _ I
_l C 4 65| .016 .026 _ 3
iy T J D [13.80 14.00 | .543 .551 ;L**’*‘L*’**ig )
" Lo E [15.85 16.05 | .624 .632 g | 58 &
gk ﬂf . ¢~ E, | 13.3 13.6| .524 .535 = ‘ s 3
e 5.45 BSC 215 BSC 2 \ Jl? <
H [18.70 19.10 | .736 .752 “ |
L | 240 270| .094 .106 I [

"

. i L1 | 1.20 1.40| .047 .055 e Bies 1300

@ To 1 L2 | 1.00 1.15| .039 .045 J L 0215 [5.46] el
__| Ll_ L3 | 0.25BSC 010 BSC o

L4 | 3.80 4.10| .150 .161

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2 - 106 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

Ultra-Low V

CE(sat)

IGBT with Diode

IXGH 31N60D1
IXGT 31N60D1

c
Preliminary data S
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \
Ver T, =25°Ct0 150°C; R = 1 MQ 600 %
Vies Continuous +20 \
Veem Transient +30 \%
les T, =25°C 60 A
oo T, =90°C 31 A
ey T. =25°C, 1 ms 80 A
SSOA V=15V, T, =125°C,R_ =10 Q Iy =62 A
(RBSOA)  Clamped inductive load, L = 100 uH @0.8V
P, T. =25°C 150 w
T, -55... +150 °C
Tom 150 °C
oo -55...+150 °C
M, Mounting torque (M3) 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
TO-268 4 g
Symbol TestConditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. | max.
BV s I =250pA V=0V 600 \%
Veewn l. =250 pA, V=V, 2.5 55 V
lees Ve =08V T,=25°C 200 pA
Vi =0V T,=125°C 3 mA
lees V. =0V,V, =120V +100 nA
VCE(sat) lc = Icgo’ VGE =15V 17 \

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

V., = 600V
l,, = 60 A
VCE(Sat) = 1.7V
TO-268
S A
E C (TAB)
TO-247 AD
(IXGH)
G
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features
* IGBT and anti-parallel FRED in one
package
* Low VC.E(.Sa‘) .
- 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

 High power density

98559A (7/00)

© 2000 IXYS All rights reserved
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IXGH 31N60D1
IXGT 31N60D1

Symbol Test Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
J
min. | typ. | max.
O e =l Ve =10V, 10 16 S
Pulse test, t <300 us, duty cycle <2 %
Ciee 1500 pF
C,.c £=25V,V_ =0V, f=1MHz 130 pF
Cres 40 pF
Q, 80 100 nC
Qg le = legy Vee =15V, V=05V 15 30 nC
Qgc 30 40 nC
tyon) Inductive load, T, =25°C 15 ns
t, IC =lgor Ve =15V, L =100 pH, 25 ns
td(off) =08V Ry =R, =100Q 400 800 ns
t, Remarks Switching tlmes may increase 400 800 ns
: for V. (Clamp) > 0.8+ V__, higher T or
Eon increased R, 6 mJ
Lo Inductive load, T,=125°C 15 ns
t 25 ns
ri =gy Vee =15V, L =100 uH )
on _ostES,R =R =100 mJ
Lo Remarks Switching times may increase 800 ns
t, for V. (Clamp)>0.8+V_., higher T or 800 ns
» |ncreased R, 12 mJ
R,c 0.83 K/IW
Rycx 0.25 KIW

Reverse Diode (FRED)

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

TO-247 AD (IXGH) Outline

[— C— = L
B na il
Fl-o-] 'e
tl L
=i
A

Lk

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 5.3/0.185 0.209
0.4 0.8]0.016 0.031

1.5 2.49|0.087 0.102

Z|IZECF|(Re|TO|TmMOO |®m>

TO-268AA (D? PAK)

l— E1—=f

I:Iil:l
I

Symbol Test Conditions min. | typ. | max.
- — —_— o
vV, e =g Ve =0V, T, =150°C 16 Vv
Pulse test, t <300 us, duty cycled<2% T,= 25°C 25 \%
E@ﬂ L3 I A2
—_ —_ H — 0-8"
e, I, = ooy Ve =0V, -di/dt = 100 Alus 6 A 1L
. V., =100V T,=100°C | 100 ns
I.= 1A, -di/dt =100 Alus; V=30V T,= 25°C 25 ns Dim.|_ Millimeter Inches
Min.  Max. Min. Max.
Risc 1 KW A 49 51| .193 .201
A, 27 29| .106 .114
A, .02 25| .001 .010
Min. Recommended Footprint b 1115 1.45) .045 .057
b, 1.9 21| .75 .83
= 03 l85) — c 4 65| .016 .026
| 1 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
S | > S H |[18.70 19.10 | .736 .752
g | T L | 240 2.70| .094 .106
s ! L1 | 1.20 1.40| .047 .055
T T4} L2 | 1.00 1.15| .039 .045
L L3 0.25 BSC .010 BSC
J 0.118 [3.00] 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: :
B2 -108 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

HiPerFAST™IGBT IXGH32N60B

o}

G

E
Symbol Test Conditions Maximum Ratings
Vs T, =25°Cto150°C 600 \
Veen T, =25°C to 150°C; R = 1 MQ 600 %
Vs Continuous +20 \
Veem Transient +30 \%
less T, =25°C 60 A
lcoo T, =90°C 32 A
lew T. =25°C,1ms 120 A
SSOA V=15V, T, =125°C,R =33 Q oy = 64 A
(RBSOA)  Clamped inductive load, L = 100 uH @0.8V
P, T, =25°C 200 wW
T, -55... +150 °C
T, 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mountingtorque (M3) 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ.| max.
BV . l. =250pA,V, =0V 600 %
Veen Il =250pA,V =V, 2.5 5 V
lees Vi =08V T,=25°C 200 pA
Vee =0V T,=125°C 1 mA
lees Vo =0V,V, =420V +100  nA
VCE(sat) Ic = Icgo’ VGE =15V 25 \

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

V., = 600V
| 60 A
VCE(sat) 25V
t. = 80 ns
TO-247 AD
o
ATAB)
G
c E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard package
JEDEC TO-247 AD
« High currenthandling capability
» Newest generation HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

» PFC circuits

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages
« High power density

* Very fast switching speeds for high
frequency applications

955668 (7/00)
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Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) T0-247 AD (IXGH) Outline
min. | typ. | max. G —L
¥
9. I =ley Ve =10V, 15| 20 S %—1 4 F T |
Pulse test, t< 300 us, duty cycle <2 % ]—J L;l: b
Cies 2500 pF ' l L
H
Coee «=25V,V =0V, f=1MHz 230 pF 1 f
C.. 70 pF A
I
Q, 125 | 150 nC Q—I 5 M
Qge legpr Vee =15V, V. =0.5V 23 35 nC K> o |<N
Q,. 50| 75 nC
td(on) Inductive load, T 25°C 25 ns Dim.| Millimeter Inches
t. |C lcopr Ve =15V, L =100 pH, 30 ns Min. Max. | Min. Max.
! —08V 'R =R, =470Q A [19.8120.32 | 0.780 0.800
t CES 100 200 ns : : : :
d(off) Remarks Switching tlmes may B 080214603819 0.845
L increase for V,_ (Clamp) > 0.8+ V., 80| 150 ns C [15.7516.26 | 0.610 0.640
E.q higher T, orlncreasedR 0.8 16 mJ D _|3:55 365]0140 0.144
E |4.32 5.49(0.170 0.216
tyiomy Inductive load, T, = 125°C 25 ns F | 54 6.2]0212 0.244
G |1.65 2.13|0.065 0.084
t, |C leoor Ve = 15V, L = 100 pH 35 ns ¥ D asll 0177
E,, V=038 chsv R,=R,=47Q 0.3 mJ J 1.0 1.4 [0.040 0.055
K | 10.8 11.0|0.426 0.433
Lyt Remarks: Switching times may 120 ns C | 47 530185 0209
t, increase for V. (Clamp) >0.8 V., 120 ns M | 04 08]0.016 0.031
E, higher T, or increased R, 14 mJ N | 1.5 2.490.087 0.102
Risc 0.62 KIW
Ry 0.25 KIW
IXGH 32N60B characteristic curves are located in the IXGH 32N60BU1 data
sheet.
B2 - 110 4835502 4861106 5,017,608 5,040,061 5187417 5486715 © 2000 IXYS Allrights reserved
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HiPerFAST™IGBT
with Diode

IXGH32N60BU1

Symbol Test Conditions Maximum Ratings
Vs T, =25°Cto 150°C 600 \Y
Ve T, =25°Ct0 150°C; R, = 1 MQ 600 Vv
Vs Continuous +20 \%
Ve Transient +30 \
less T, =25°C 60 A
leso T, =90°C 32 A
lew T, =25°C, 1 ms 120 A
SSOA V=15V, T, =125°C, R = 33 Q oy = 64 A
(RBSOA) Clamped inductive load, L =100 uH @0.8V
P, T, =25°C 200 w
T, -55...+150 °C
T, 150 °C
T -55... +150 °C
Maximum Lead and Tab temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mounting torque, TO-247 AD 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV .. Il =750 A,V =0V 600 %
VGE(th) le =250 pA, V=V, 25 55 \%
lees Vg =08V T,=25°C 500 pA
V., =0V T,=125°C 8 mA
loes V, =0V,V_=%20V +100 A
VCE(sat) le =legy Ve =15V 25 \%

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

Vs = 600V
| s = 60 A
Vetsay = 29V
. = 80 ns
TO-247 AD

2

2
ATAB)

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

* International standard package
JEDEC TO-247 AD

« High frequency IGBT and antiparallel
FRED in one package

« High currenthandling capability

» Newest generation HDMOS™ process

* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

* High power density

* Very fast switching speeds for high
frequency applications

955678 (7/00)
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Symbol Test Conditions Characteristic Values .
(T, = 25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. |max. ~ G —L
g, I =1V, =10V, 15 | 20 s i { -
Pulse test, t < 300 ps, duty cycle <2 % E } { _;: T
C,.. 2500 pF Fl+b 8
C,. V,.=25V,V,_ =0V, f=1MHz 270 pF '11 l i
Cres 70 pF —‘ t
A
Q, 125 150 nC |
Qqe le = lgpr Ve =15V, V. = 0.5V 23 35 nC g>l J M
Q,e 50 75 nC pa ol <N
toom Inductive load, T, =25°C 25 ns
VSV R SR, =4 3° "\ o e T
=0. , = =4. im illimeter nches
td(off) RCE K SCE,St h'G i of 100 200 ns Min. Max. | Min. Max.
emarks: Switching times may
t. . 80 150 ns A [19.8120.32|0.780 0.800
i increase for V. (Clamp) > 0.8 + V., B |20.80 21.46 | 0.819 0.845
Eoi higher T, or increased R, 08| 16 mJ c |15.75 16.26 | 0.610 0.640
t . o5 ns D | 3.55 3.65|0.140 0.144
d(on) Inductive load, T,=125°C E | 232 54910170 0216
t I =l g Vop = 15V, L = 100 uH 35 ns F | 54 62[0212 0.244
— _ _ 1 mJ G | 1.65 2.13|0.065 0.084
. o Ve =08V Ry =R, =470 120 H - 45]|- 0.177
dloff) Remarks: Switching times may ns J 1.0 1.4 [0.040 0.055
t, increase for V_ (Clamp) > 0.8+ V__, 120 ns K | 10.8 11.0 | 0.426 0.433
higher T. orincreased R L 4.7 5.3/0.185 0.209
off ’ © 14 mJ M| 04 080016 0.031
Ry 0.62 KW N 1.5 2.49(0.087 0.102
Ry 0.25 KIW
Reverse Diode (FRED) Characteristic Values
(T, = 25°C, unless otherwise specified)
Symbol TestConditions min. | typ. | max.
A .=l Ve =0V, 16 V
Pulse test, t <300 ps, duty cycle d <2 %
Lo, | = loge Voe = 0V, -di/dt = 240 Alus 10 15 A
. V. =360V T,= 125°C| 150 ns
I.=1A;-di/dt =100 A/us; V,=30V T,= 25°C| 35| 50 ns
Rc 1 KW
B2 - 112 e R e e ©2000 IXYS Al rights reserved
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Fig. 1. Saturation Voltage Characteristics
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Fig. 3. Saturation Voltage Characteristics
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Ic - Amperes

Ve say - Normalized

BVNggny - Normalized

~ Fig. 6. Temperature Dependence of BV ., & V

IXGH32N60BU1
200
CoT, - 25°C vGE‘z 15V //13v
- /] 11V
160 e
I /// ov
120 E—
; i //
i v
40 ]
- 5V
0 T 1 T
0 2 4 6 8 10
Vg - Volts
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IXGH32N60BU1
2.5 5 25 I 5
T,=125°C
i T,=125°C ] .= 32A .
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0 E, = (%] m
s “’N’// 1 3 2 1 Eon 103
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Ic - Amperes Rg - Ohms
Fig. 7. Dependence of tfi and E . on |.. Fig. 8. Dependence of tfi and E__. on R,
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Fig. 9. Gate Charge Fig. 10. Turn-off Safe Operating Area
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Fig. 11. Transient Thermal Resistance
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IXGH32N60BU1

Fig.12 Maximum Forward Voltage Drop
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Fig.18 Diode Transient Thermal resistance junction to case
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HiPerFAST™IGBT  IXGH 32N60BD1 v__ =600 V
with Diode | pe = 60 A

Veeway = 22V
Light Speed Series thwy = 8DNS

Preliminary data

E
Symbol Test Conditions Maximum Ratings TO-247 AD
D
Vies T, =25°Cto150°C 600 Y, ;
Ven T, =25°Cto 150°C; R, = 1 MQ 600 v /4/
Viees Continuous +20 \Y; { C(TAB)
Viem Transient +30 \ G C e
leos T, =25°C 60 A
loso T, =90°C 32 A G=Gate, C = Collector,
|CM Tc =25°C,1ms 120 A E = Emitter, TAB = Collector
SSOA V=15V, T, =125°C,R = 10 Q loy = 64 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V,
P. T, =25°C 200 W
T, -55...+150 °C
T, 150 °C
T, -55 ... +150 oc ~ Features
Maximum Lead and Tab temperature for soldering 300 °C * International standard TO-247AD
1.6 mm (0.062 in.) from case for 10 s package
« High currenthandling capabilit
M, Mounting torque, TO-247 AD 1.13/10 Nm/lb.in. . La?est generation HI%M(?STM p¥ocess
Weight 6 g ¢ MOS Gate turn-on
- drive simplicity
Applications
Symbol Test Conditions L Characte.rlstlc Vglges « Uninterruptible power supplies (UPS)
(T,=25°C, unIe;s otherwise specified) » Switched-mode and resonant-mode
min. | typ. | max. power supplies
_ _ » AC motor speed control
BVees e = 250uA, Ve, =0V 600 V' . DC servo and robot drives
VGE(th) lc =250 uA, VCE = VGE 25 5.0 \4 » DC choppers
lees Vg =08V T,=25°C 200 pA
Vee =0V T,=125°C 3 MA  Advantages
loes Vg, =0V,V, =120V 100 PA | Ligh power density
- - * Very fast switching speeds for high
V I =l V.. =15V 2.2 \% Y
CE(sar) c coo” T GE frequency applications
IXYS reserves the right to change limits, test conditions, and dimensions. 98537A(7/00)
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IXGH 32N60BD1

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.
9 lo =gy Ve =10V, 25 S
Pulse test, t <300 ps, duty cycle <2 %
Cies 2700 pF
C... V,=25V,V, =0V, f=1MHz 240 pF
Cres 50 pF
Q, 110 nC
Q,. le = gy Ve =15V, V. = 0.5 V 22 nC
Qgc 40 nC
taom Inductive load, T,=150°C 25 ns
t, I\? =gy Vle = 1; V, LR= 102 ;lH, 20 ns
taom ce = 08 Voes Re =Ry =4.702 100 | 200 ns
¢ Remarks: Switching times may 80 150
fi increase for V. (Clamp) >0.8+ V., ns
E higher T, orincreased R 0.6 12 md
ton Inductive load, T, = 125°C % ns
t, _ _ _ 25 ns
E” le = lgy Voe =15 V, L =100 pH . -
: on V,.=08V_,R,=R,=470Q 0
d(off) Remarks: Switching times may ns
t increase for V_ (Clamp) >0.8+V__, 120 ns
y higher T, or increased R 12 mJ
Rise 0.62 K/W
Ry 0.25 KW

Reverse Diode (FRED)

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

TO-247 AD (IXGH) Outline

[— C— - L
i t 1
E 1§ \1 f 1F t
; D B
| l i
i
A
J'
G e} M
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 5.30.185 0.209
M 0.4 0.8(0.016 0.031
N 1.5 2.4910.087 0.102

Symbol TestConditions min. | typ. | max.
A l. = lgy Vge = 0 V,Pulse test T,= 25°C 25 V
t <300 ps, duty cycled<2 % T,=150°C 16 V
Lo, I =gy Voo =0V, -di/dt = 240 Alps 6 A
. } V, =360V T,=125°C | 100 ns
I =1A;-di/dt=100A/us; V=30V T= 25°C | 25 ns
RIhJC 1 K/W
B2- 118 e R e e ©2000 IXYS Allights reserved
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HiPerFAST™IGBT IXGH 32N60C V.., = 600V
' ™ : IXGT 32N60C I = ©60A
Lightspeed™ Series Vil )1y
CE(satityp '
Ui we = 5bns
c
G
E
Symbol TestConditions Maximum Ratings
Vies T, =25°Cto 150°C 600 Y,
cor T, =25°Ct0 150°C; R, = 1 MQ 600 Y,
Vies Continuous +20 \Y
Ve Transient +30 \
leos T. =25°C 60 A TO-247 AD
D
lesso T, =110°C 32 A (IXGH)

—_— (e} 4'
ey T, =25°C,1ms 120 A /
SSOA Vo=15V, T, =125°C,R,=10Q oy = 64 A } C(TAB)
(RBSOA) Clamped inductive load, L =100 uH @0.8V G c
P, T, =25°C 200 W E

° G = Gate, C = Collector,

e -55...+150 c E = Emitter, TAB = Collector
T, 150 °C
T -55... +150 °C

Features
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10's « International standard packages
M, Mounting torque (M3) 1.13/10 Nm/lb.in. JEDEC TO-247 and surface

mountable TO-268
Weight TO-247 AD 6 g « High currenthandling capability
TO-268 4 g -« Latestgeneration HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

Symbol Test Conditions Characteristic Values o
(T, =25°C, unless otherwise specified) * PFC circuits )
min. | typ. | max. + Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode

BV I =250pA,V_ =0V 600 Y% power supplies
ceS ¢ cE « AC motor speed control
_ B + DC servo and robot drives
Ve le =250 pA, Vi =V 25 5 v » DC choppers
lees V. =08V T,=25°C 200 pA
V.. =0V T,=150°C 1 mA  Advantages
loes Vg =0V, V =420V 100 DAk bower density
v I =1 .V_=15V 21 25 Vv * Very fast switching speeds for high
CElsan © cuor TeE frequency applications

IXYS reserves the right to change limits, test conditions, and dimensions. 97538B (7/00)
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IXGH 32N60C
IXGT 32N60C

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. |max. <~ G ' —L
Y lc = Icuo; VCE =10V, 25 S j_ N~ F t |
% g
Pulse test, t < 300 ps, duty cycle < 2 T T B
Cree 2700 pF »'4 ‘ 1
C... V. =25V,V =0V, f=1MHz 190 pF | i f
Cres 50 pF A
I
Q, 110 nC g,] AW y
Qge Ic = Icno' VGE =15V, VCE =05 VCES 22 nC K—» - <N
Q4 40 nC
td(on) Inductive Ioad, TJ =25°C 25 ns Dim.| Millimeter Inches
tri lc = lcno' VGE =15V,L =100 MH, 20 ns Min. Max. | Min. Max.
t V=08V, R,=R =47Q 85 n A [19.8120.32 |0.780 0.800
d(off) e S B [20.80 21.46 | 0.819 0.845
t Remarks: Switching times may 55
f . ns C [15.7516.26 | 0.610 0.640
increase for V. (Clamp) > 0.8 + Vs, D |3.55 3.65|0.140 0.144
Eoi higher T, or increased R, 0.32 mJ = T35 5290170 0216
t el R . o5 ns F 5.4 6.20.212 0.244
tdmn) Inductive load, T, = 150°C o G |1.65 2.13[0.065 0.084
i le = lepyor Voe = 15V, L =100 uH ns H - 45|- 0177
_ — — 0.30 mJ J 1.0 1.4[0.040 0.055
on Vee =08 Vg Ry =R, =470 K |10.8 11.0|0.426 0.433
taom e 110 | 170 ns
Remarks: Switching times may L 47 5.3/0.185 0.209
tfi increase for VCE (C|amp) >0.8¢ VCES’ 105 160 ns M 0.4 0.8|0.016 0.031
o higher T, or increased R 085 | 125 mJ N 1.5 2.49 |0.087 0.102
Rie 0.62 KIW
Ryex (IXGH32N60C) 0.25 KIW
_ 3 - —
TO-268AA (D* PAK) Dim. | Millimeter Inches Min. Recommended Footprint
A Min. Max. Min. Max.
TEAI_[ Eélz I__EI_. A 4.9 51| .193 .201
L2 A, | 27 29| .06 .114
==y A, | .02 25| .001 .010 [ os3 [1ese] —= |
SR _[ o1 b | 1.15 1.45| .045 057 i
D " 4 b, | 19 21| .75 .83 | 7 T
C 4 65| .016 .026 _—
1Ly : -l J D |13.80 14.00 | 543 .551 e =)
14 - ool s = ‘ L3 2
I—— — E [15.85 16.05| .624 .632 S ‘ 538 &
A Ek ﬂf . ¢~ E, | 13.3 13.6| .524 .535 = ! S 3
e 5.45 BSC 215 BSC 3 ‘ ) P s
H [18.70 19.10 | .736 .752 S - !
L |240 270| .094 .106 " #:}
@ s, I L1 | 120 1.40]| 047 055 i I
T U_ér_l I_ T L2 | 1.00 1.15| .039 .045 J Lﬁq L% 0.118 [3.00]
L L3 0.25BSC .010 BSC 0.215 [5.46]
L4 | 3.80 4.10| .150 .161

B2 - 120

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
5,486,715
5,381,025
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4,881,106
4,931,844

5,017,508
5,034,796

5,049,961
5,063,307

5,187,117
5,237,481

© 2000 IXYS All rights reserved



LIIXYS

100 R
T,=25°C =
LT, ey / /w oV
80
g ol 1/
5 60
[oR
g ///
' 40
_0 / ™
20 —
Y .
0 e —r—T—T—T —T—TT T
1 2 3 4 5
Ve - Volts
Fig. 1. Output Characteristics
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Fig. 3. High Temperature Output Characteristics
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Fig. 6. Capacitance Curves
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Fig. 2. Extended Output Characteristics
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LIIXYS

HiPerFAST™IGBT
with Diode

Light Speed Series

IXGH 32N60CD1
IXGT 32N60CD1

c
G
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y,
Ver T, =25°Ct0 150°C; R . = 1 MQ 600 %
Vies Continuous +20 \
Veem Transient +30 \%
leos T, =25°C 60 A
l oo T, =90°C 32 A
lew T. =25°C,1ms 120 A
SSOA V=15V, T,=125°C,R = 10Q Iy = 64 A
(RBSOA)  Clamped inductive load, L = 100 uH @ 0.8V
P. T. =25°C 200 w
T, -55... +150 °C
T 150 °C
L -55...+150 °C
Maximum Lead and Tab temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mounting torque, TO-247 AD 1.13/10  Nm/lb.in.
Weight TO-247 AD 6 g

TO-268 5 g
Symbol TestConditions Characteristic Values

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

BV . Il =250pA,V, =0V 600 %
VGE(m) le =250 pA,V =V, 25 5.0 \%
lees Vi =08V T,=25°C 200 pA

Vg =0V T,=125°C 3 mA
loes Vo =0V,V, =+20V +100  nA
Vegea lo =l Vee =15V 21| 25 VvV

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

V. =600 V
| = 60 A
VCE(SAT)typ = 21 V
t = b55ns

fi(typ)

TO-247 AD (IXGH)

P

g
ﬁ\ C (TAB)

TO-268 (D3) (IXGT)

G g I
E 'T C(TAB)
C = Collector

G = Gate
E =Emitter

Features

* International standard TO-247AD
package
* High currenthandling capability
* Latest generation HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

« Uninterruptible power supplies (UPS)

» Switched-mode andresonant-mode
power supplies

» AC motor speed control

» DC servo and robot drives

» DC choppers

Advantages
* High power density
* Very fast switching speeds for high

frequency applications
* High power surface mountable package

97544D (7/00)

© 2000 IXYS All rights reserved
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LIXYS

IXGH 32N60CD1
IXGT 32N60CD1

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. |max. ~ G —L
Oy le = legsi Ve = 10V, 25 s i : -
Pulse test, t <300 ps, duty cycle <2 % E § M ) t
C.. 2700 pF Fl+b T
C,. V.. =25V,V_ =0V, f=1MHz 240 pF | ! f |
Cres 50 pF _‘—
A
Q, 110 nC |
Q,. le = gy Ve =15V, V. = 0.5 V 22 nC g,] A y
Qye 40 nC P Y
taom Inductive load, T,=150°C 25 ns
t, le = lggr Ve =15 V, L =100 pH, 20 ns
V._=08V__L,R =R _=47Q Dim.| Millimeter Inches
tiof RCE ‘s CEs h'G o 85 ns Min. Max. | Min. Max.
t. remarks. Switching times may 55 ns A [19.8120.32 |0.780 0.800
" increase for V. (Clamp) > 0.8+ V., B [20.80 21.46 | 0.819 0.845
Eon higher T, orincreased R 0.32 mJ C [15.7516.26 | 0.610 0.640
t, ] . 25 ns D |3.55 3.65|0.140 0.144
. o Inductive load, T, =125°C o E |4.32 5490170 0.216
r I, = leeg Ve = 15 V, L =100 pH ns F | 54 62|0212 0.244
E _ _ _ 1 mJ G |1.65 2.13|0.065 0.084
. o Ve =08V Ry =R, =470 10 | 170 H - 45]|- 0.177
d(off) Remarks: Switching times may ns J 1.0 1.410.040 0.055
tﬁ increase for VCE (Clamp)>0.8 VCES, 100 160 ns K 10.8 11.0 [ 0.426 0.433
higher T, or increased R L 47 5.3/0.185 0.209
off ’ © 085 | 125 mJ M | 04 080016 0.031
R e 0.62 K/W N 1.5 2.49]0.087 0.102
t!
R 0.25 KW
thek TO-268AA (D® PAK)
E1
Reverse Diode (FRED) Characteristic Values
(T,=25°C, unless otherwise specified) I -[
Symbol Test Conditions min. | typ. |max. ‘! ol
A l. =1y Ve = 0V, Pulse test T,=150°C 16 V
t <300 ps, duty cycle d<2 % T, = 25°C 25 V
. l. =gy Vae =0V, -di/dt = 100 Alus 6 A
. V. =100V T, =100°C | 100 ns
I =1A;-di/dt=100 A/us; V=30V T, = 25°C| 25 ns @ "y n
Ric 0.9 KW f u-a’_l L }
L
Dim Millimeter Inches
Min.  Max. | Min. Max.
Min. Recommended Footprint A 49 51 .193 .201
A, | 27 29| .106 .114
- 0853 [16.59] ] A, | .02 25| .001 .010
f f b | 1.15 1.45]| .045 .057
I = T b, 19 21| .75 .83
s c 4 65| .016 .026
[ a*——L——g% 8T @ D [13.80 14.00 | .543 .551
s | —R = E [15.85 16.05| .624 .632
o \ 2° 3 E, | 133 13.6 | .524 .535
= T % e 5.45 BSC 215 BSC
3 | 1 H [18.70 19.10 | 736 .752
L ! L | 240 270| .094 .106
I I L1 | 1.20 1.40 | .047 .055
L L2 | 1.00 1.15| .039 .045
J 0.118 [3.00] L3 0.25 BSC .010 BSC
0.215 [5.46] L4 | 3.80 4.10| .150 .161
B2 - 124 e R e e ©2000 IXYS Al rights reserved
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IXGH 32N60CD1
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IXGH 32N60CD1

IXGT 32N60CD1
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Fig. 18 Transient thermal resistance junction to case
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HiPerFAST™IGBT
Lightspeed Series

ISOPLUS247™package

(Electrically Isolated Back Side)

IXGR 32N60C

c
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Ct0150°C 600 \Y
. T, =25°Ct0 150°C; R = 1 MQ 600 %
Vies Continuous +20 \
A Transient +30 \%
leos T, =25°C 45 A
lesto T. =110°C 26 A
ley T. =25°C, 1 ms 120 A
SSOA V=15V, T, =125°C, R =10 Q loy = 64 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V
P, T, =25°C 140 W
T, -55... +150 °C
L 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
VisoL 50/60 Hz, RMS, t = 1minute leads-to-tab 2500 \
Weight 6 g
Symbol TestConditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.
BV, . l. =250pA,V, =0V 600 %
Veewn l. =250 pA, V=V, 25 5 V
lees Vi =08V T,= 25°C 200 pA
Vg =0V T,=150°C 1 mA
legs Vg =0V, V =420V +100  nA
Vcean l. =1,V,=15V (seenote 1) 21 25 \%

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

V., = 600 V
| s = 45 A
CE(sat)typ = 21V
fityp = 255ns
ISOPLUS 247™

A\ E153432

2

&

G
C .
E Isolated Backside*
G = Gate, C = Collector,
E = Emitter
*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 andresonant-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

98651A (7/00)
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IXGR 32N60C

Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified) ISOPLUS 247 (IXGR) OUTLINE
min. typ max. hiﬂijaﬁ_tu hsﬂ i
1] o
9. I =1;V. =10V, 25 s F 1 - I~ [ !
Pulse test, t <300 ps, duty cycle <2 % =T L '
C.. 2700 pF 2 ||
C... .=25V,V,_=0V,f=1MHz 190 pF .
C.. 50 pF L
Qg 110 nC U, :ﬂi* 1L
Q, I.=1,V,=15V,V_=05V_ 22 nC 2 ¢ 0]
Qe 40 nC 1 Gate, 2 Drain (Collector)
g % 3 Source (Emitter)
tyiom Inductive load, T, = 25°C 25 ns 4 o connection
t, | =1,V,=15V,L =100 uH, 20 ns Dim.|  Millimeter Inches
e =08 Vogy Ry =R, 2470 85 ns " Tams sai| 108 205
t Remarks Switching times may 55 ns A, | 229 254 .000 .100
" increase for V. (Clamp) >0.8+V__, A, |1.91 216 | .075.085
= higher T or increased R, 0.32 mJ b |1.14 140 .045.055
b, | 191 2.13| .075.084
Laton) Inductive load, T, = 150°C 2 ns 22 (2).: 2'23 'é;i ;23
L I.=1,V__=15V, L =100 pH 25 ns D p0.80 21.34 | .819 .840
E ¢ TGk 0.30 mJ E [15.75 16.13 | .620 .635
on =08V, Ry=R,=4.7Q e 545BSC | .215 BSC
tor 110 | 170 ns L fl9.81 20.32 | .780 .800
e Remarks: Switching times may L1 | 381 432 .150 .170
L increase for V_ (Clamp) > 0.8 + V., 105 | 160 ns QO [559 620 220 244
; higher T, orlncreased R, 085 | 1.25 mJ R |4.32 4.83| .170 .190
° S 1321 13.72 | .520 .540
R 0.90 KIW T [15.75 16.26 | .620 .640
thac ' U |[1.65 3.03| .065 .080
Ry 0.15 KW
Note 1: I, =32A
©2000 IXYS Allights reserved ST o 18T e b e 1 e f e i L s B2 - 129
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IXGR 32N60C
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HiPerFAST™MIGBT IXGR 32N60CD1 V. =600 V
with Diode lezs = 45 A
ISOPLUS247™ Vegamye = 21V
. . 1:fi(typ) = 55 ns
(Electrically Isolated Backside) c
G
E
Symbol Test Conditions Maximum Ratings ISOPLUS 247™ (IXGR)
A\ E153432
Vies T, =25°Cto 150°C 600 Y,
Veer T, =25°Cto0 150°C; R = 1 MQ 600 %
Vies Continuous +20 \
Ve Transient +30 \ G
I T, =25°C 45 A c ,
Isolated backside*
oo T, =90°C 28 A
ley T. =25°C, 1 ms 120 A
SSOA V=15V, T,=125°C,R = 10Q Iy =64 A G = Gate, C = Collector,
(RBSOA) Clamped inductive load, L =100 pH @0.8V_ E = Emitter, TAB = Collector
Pe Te =25°C 140 w *Patent pending
T, -55... +150 °C
T 150 °C
Teo -55...+150 °C
Maximum Lead and Tab temperature for soldering 300 °C Features
1. .062in.)f for 1 .
6 mm (0.062in.) from case for 10's « DCB Isolated mounting tab
VisoL 50/60 Hz, RMS  t=1 min leads-to housing 2500 V~ * Meets TO-247AD package Outline
« High currenthandling capability
Weight 5 g * Latest generation HDMOS™ process
* MOS Gate turn-on
- drive simplicity
Applications
Symbol Test Conditions Characteristic Values . . .
(T, =25°C, unless otherwise specified) * Uninterruptible power supplies (UPS)
min. | typ.| max. » Switched-mode and resonant-mode
power supplies
BV . Il =250pA V, =0V 600 \V; » AC motor speed control
_ _ » DC servo and robot drives
Veem lo =250 pA, Vg =V, 25 50 V. D¢ choppers
s Vi, =08V T,= 25°C 200 pA
V. =0V T,=125°C 3 ma Advantages
logs Vg =0V, V =420V +100 nA  * Easyassembly
* High power density
Ve ean Il =1 V=15V 21 25 V = Very fast switching speeds for high
Note 1 frequency applications
IXYS reserves the right to change limits, test conditions, and dimensions. 98631B (7/00)
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IXGR 32N60CD1

Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. |max.
9 le =1V =10V, 25 S
Pulse test, t <300 ps, duty cycle <2 %
Cies 2700 pF
C... V,=25V,V,=0V,f=1MHz 240 pF
Cres 50 pF
Q, 110 nC
Q,. =1, Ve =15V, V=05V 22 nC
Qgc 40 nC
tyiom Inductive load, T, =25°C 25 ns
t le =15, Ve =15V, L =100 pH, 20 ns
td(om VCE =038 VCES’ RG - Roff =4.7Q 85 ns
¢ Remarks: Switching times may 55
f increase for V. (Clamp) >0.8+V__, ns
E higher T, orincreased R 0.32 mJ
taon Inductive load, T, = 125°C = ns
t, _ _ _ 25 ns
E” lg=1,, Ve =15V, L =100 pH . -
t on V=08V, R,=R,=470Q I
d(off) Remarks: Switching times may ns
t increase for V_ (Clamp) > 0.8+ V__, 100 | 160 ns
» higher T, or increased R 085 | 125 mJ
Rie 0.90 KIW
Ry 0.15 KW

Reverse Diode (FRED)

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

Symbol Test Conditions min. | typ. | max.
A I =1, Vg, =0V, Pulse test T, =150°C 16 V
t <300 ps, duty cycled <2 % T, = 25°C 25 \
ey, I =1,V =0V, -di/dt=100 A/us 6 A
. } V=100V T, =100°C| 100 ns
I =1A;-di/dt=100 A/us;V, =30V T, = 25°C| 25 ns
Ryse 1.15 KW

Note: 1. I.=32A

ISOPLUS 247 (IXGR) OUTLINE
h{

1

B

2

I

r

L

HEL [
[

- 4

i

U] —

b1 41 L* b Alb=—
b2 JL [ 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 | 229 254 | .090 .100
A, |191 2.16| .075.085
b 1.14 1.40 | .045 .055
b, 1.91 2.13| .075 .084
b, 292 3.12 | .115 .123
C 0.61 0.80 | .024 .031
D P0.80 21.34 | .819 .840
E [5.75 16.13 | .620 .635
e 5.45 BSC .215 BSC
L [09.81 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 [5.75 16.26 | .620 .640
U 1.65 3.03 | .065 .080

© 2000 IXYS All rights reserved

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
5,187,117 5,486,715
5,237,481 5,381,025
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200 ‘
100 ~ o\ v w= 15V r TJ =25°C
L T,=25°C GE 11V v r -
13V Vee =15V 13V 11v
80 // 160
%) i g i /
S 60 g 120 /
Q.
g— B /// IS L /// )Y
T 40 T e i
o / v o r ///
- 7v
20 1 40 [
L ‘Jy 5V B llf 5V
0 —t 0 ' e
0 1 2 3 4 5 0 2 4 6 8 10
Ve - Volts Ve - Volts
Fig. 1. Output Characteristics Fig. 2. Extended Output Characteristics
100 | / s 1.50 |
L — o _ 11V
To7125°C Ve =15V // ov r Vee =15V
80 13V I = 64A
/ ? 125
- N N ]
3 / / E T
) 60 / IS
z L ———
1A%
< 40 ' \-\\\\
e I y g - —~—— [c=16A
. 8 075
20 7 > '
L v L
0 L L L L L L L - o .o J T T S T O S
0 1 2 3 4 5 25 50 75 100 125 150
Ve - Volts
cE T, - Degrees C
Fig. 3. High Temperature Output Characteristics Fig. 4. Temperature Dependence of V. _,
100 ‘ 10000 ] } }
| Ve =10V / Ciss f=1Mhz :
80 "\
L / %
n ) 1000
% 60 / ® N
S = N C
c 0ss
E T 8 T
1 40 / % \ I ——
- i T,=125°C // g 100 Crss
o T ——
20 A -
- / / T,=25°C
O T Il Il I 10\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
3 4 5 6 7 8 9 10 0 5 10 15 20 25 30 35 40
Ve - Volts Ve-Volts
Fig. 5. Admittance Curves Fig. 6. Capacitance Curves
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1.00 4 4 ‘ 8
[ T,=125°C E ] [ T,=125°C m
B (OFF) n
- R, =10Q . F -
i ] L _ [
¢ 0.75 3. o 3 o= 047 6 m
o - b 2 o 0 E(ON) — ?/ — Q
> - 1 3 = F -4 I
e N Eon 1 ! S = ] E(OFF) ] =,
= L 4 3 = F —
= Y = = 9 4 3
£ 050 2 = £ 2,
. i 1 < . C 4 =
g I ] 2 2 [ Eov /J—/‘/ 4 2
ur i 7 @ w L] Ic=32A | Ecorm) @
025 7/ 1 ! ——— e L
i ] - 5] Cake ?
- E r ‘ E(OFF)*
0.00 1 1 1 1 Il i i i 0 0\\\\\\\\\\\\\\\\\\\\\\\\O
0 20 40 60 80 0 10 20 30 40 50 60
Ic - Amperes Rs - Ohms
Fig. 7. Dependence of E_ and E___on I. Fig. 8. Dependence of E_ and E__. on R_.
16 ‘ 100
- 64
L 1.=32A \
L V=300V
12 i T,=125°C
2 i 4 10 R, =4.7Q \
S | (O]
S L — : dV/dt < 5Vins \\
3 I Z
o i ) \
> i ) 1 \
4 \
0 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il O.l
0 25 50 75 100 125 0 100 200 300 400 500 600
Q, - nanocoulombs Ve - Volts
Fig. 9. Gate Charge Fig. 10. Turn-off Safe Operating Area
1 ! e e
T T | I
D=05 == =
| ——T = —T |
— =
g 0.1 fp=01
> D=0.05 N =
~— 1 __—
g D=0.02_|_| 1 —
= \ =TT
N 0.01 DZO'?l T D = Duty Cycle
— Sinble pulse
| | -
ooor L 1]
0.00001 0.0001 0.001 0.01 0.1 1 10

Pulse Width - Seconds

Fig. 11. Transient Thermal Resistance
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60 1000 T 30 T
A T,,=100°C T,,=100°C
T nC |V, = 300V T A Tv,=300v %
T 50 800 | 25 v
Q 1= 60A— / I, l=60A~| /]
le ' 1= 30A~ ] / / I=30A <[ ~1
40 1= 15~ W /] 20 .= 15A /
=~ AL ARy 4
T,,=150°C — 600 ></ / 7
30 —f— 9% 15 Y ~
T,2100°€ 7\ / 400 'V ///
e
20 /7 10 V.
/ T,,=25°C o
10 / / 200 5
0 0 0
0 1 2 3V 100 Alus 1000 0 200 400 600 A/us 1000
V, —=— -di /dt —= -di /dt —=
Fig.12. Forward currentI_versus V_ Fig. 13. Reverse recovery charge Q, Fig. 14.Peak reverse current |,
versus -di./dt versus -di /dt
2.0 90 T 20 S 1.00
T,,=100°C T,,=100°C
T V,, = 300V T v e =30A HST
ns
Ver \Y L
g A NIV
K, 80 b \
.
s \
1.0 :Ff igﬁ 10 0.50
RM‘/ \é/ F_ (
/
Ay 70 < —— /N
05 ve \ N~ 5 / < 0.25
/ Qr \ \
\\
\
0.0 60 0 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 A/us 1000
T — dig/dt —= di/dt —=
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
VI
10 Constants for Z . calculation:
K/wW
T L i Ry (KIW) |t (s)
Zyse 1 0.436 0.0055
b 2 0.482 0.0092
0.1 £ 3 0.117 0.0007
~ 4 0.115 0.0418
0.01 2
—=
0.001 — el
0-0001 DSEP 2x31-06B|
0.00001 0.0001 0.001 0.01 0.1 S 1

t —=

Fig. 18. Transient thermal resistance junction to case
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HiPerFAST™IGBT IXGH39N60B
c
Preliminary data .
E
Symbol TestConditions Maximum Ratings
Ve T, =25°Cto 150°C 600 v
or T, =25°Cto 150°C; R = 1 MQ 600 Vv
Vs Continuous +20 \%
Veen Transient +30 \
less T. =25°C 76 A
leoo T, =90°C 39 A
lew T, =25°C, 1ms 152 A
SSOA Vo =15V, T, =125°C, R, =22 Q oy = 76 A
(RBSOA) Clamped inductive load, L =30 puH @ 0.8V
P, T, =25°C 200 w
T, -55... +150 °C
T, 150 °C
- -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque (M3) 1.13/10 Nm/lb.in.
Weight 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ.| max.
BV s Il =250pA,V, =0V 600 v
Veea lc =250 pA, V=V 25 5 V
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 1 mA
logs Vg =0V, V =420V +100  nA
VCE(sat) Ic = IcgoY VGE =15V 17 \

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

V.. =600V
| s = 76 A
VCE(sat) = 17V
t. = 200 ns
TO-247 AD
2
ATAB)
G
c E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard packages
JEDEC TO-247 AD
* High currenthandling capability
* Newest generation HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

» PFC circuits

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages
* High power density

* Very fast switching speeds for high
frequency applications

97548A(7/00)

© 2000 IXYS All rights reserved
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IXGH39N60B

Symbol Test Conditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. | max.
9. lo =l Ve =10V, 19| 28 S
Pulse test, t < 300 ps, duty cycle <2 %
Cies 2750 pF
C... V,=25V,V, =0V, f=1MHz 200 pF
Cres 50 pF
Q, 120 nC
Q. le = oo Ve =15V, V. = 0.5V 25 nC
Que 40 nC
tyom) Inductive load, T, =25°C 25 ns
t, le = ooy Ve = 15V, L =100 pH, 30 ns
tyon V=08V, R,=R,,=470Q 250 | 500 ns
t Remarks: Switching times may 200 360 ns
5 increase for V  (Clamp) > 0.8+ V__,
Eoi higher T, or increased R, 40| 60 mJ
Liony Inductive load, T,=125°C 2 ns
L I = Iy Ve =15V, L = 100 pH 30 ns
E _ _ _ 0.3 mJ
on V=08V, R,=R,=470Q s
N ns
doff) Remarks: Switching times may
ty increase for V_ (Clamp) > 0.8+ V_, 350 ns
o higher T, or increased R 6.0 mJ
Ric 0.62 KIW
Rycx 0.25 K/W

TO-247 AD (IXGH) Outline

[— C— - L
i t 1
E 1§ \1 f 1F t
; D B
| l i
i
A
J'
G e} M
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 5.30.185 0.209
M 0.4 0.8(0.016 0.031
N 1.5 2.4910.087 0.102

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
BZ = 138 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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HiPerFAST™IGBT

with Diode

IXGH 39N60BD1

c
. . G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 600 \
Vier T, =25°Ct0 150°C; R, = 1 MQ 600 Y,
Vs Continuous +20 \Y
Veem Transient +30 \%
less T, =25°C 76 A
oo T, =90°C 39 A
lew T, =25°C,1ms 152 A
SSOA V=15V, T,,=125°C,R = 22 Q oy = 76 A
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
P. T, =25°C 200 W
T, -55...+150 °C
T 150 °C
T, -55... +150 °C
Maximum Lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mounting torque, TO-247 AD 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV e lo =750pA, Vg, =0V 600 \%
Veewn Il =250 pA, V. =V, 25 50 V
lees Ve =08V T,=25°C 200 pA
Vg =0V T,=125°C 3 mA
loes Vg, =0V,V, =+20V +100 n
VCE(Sat) e =legy Vee =15V 18 \%

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

Vo = 600 V
| o5 = 76 A
VCE(Sat) = 18 V
o = 200ns

TO-247 AD

9
ATAB)
G
c E

G = Gate, C = Collector,

E = Emitter, TAB = Collector
Features

* International standard package
JEDEC TO-247 AD

» Moderate frequency IGBT and
antiparallel FRED in one package

» Low leakage current FRED

« High currenthandling capability

* Newest generation HDMOS™
process

* MOS Gate turn-on
- drive simplicity

Applications

PFC circuits

» AC motor speed control

» DC servo and robot drives

» DC choppers

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

Advantages

» Space savings (two devices in one
package)

« High power density

* Insulated mounting screw hole

985258 (7/00)

© 2000 IXYS All rights reserved
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IXGH 39N60BD1

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

min. | typ. |max.
9 6= leggs Ve =10V, 19| 28 S
Pulse test, t <300 us, duty cycle <2 %

Cies 2750 pF
C... V. =25V,V, =0V, f=1MHz 250 pF
Cres 50 pF
Q, 120 nC
Q,. le = logp Ve =15V, Vi = 0.5 V 25 nC
Qgc 40 nC
tony Inductive load, T, = 25°C 25 ns
t, lg = lgg Ve =15 V, L =100 pH, 30 ns
oo Vee = 0.8 Ve Ry =R, = 4.70 250 | 500 ns
t, Remarks: Switching times may 200 360 ns
increase for V. (Clamp) >0.8+ V.,
Eoi higher T, or increased R_ 401 60 mJ
ton Inductive load, T, = 150°C 25 ns
t, _ _ _ 30 ns
E” le = loger Ve =15V, L =100 pH 0a -
: on V,.=08V_,R,=R,=470Q 36'0

d(off) Remarks: Switching times may ns
t increase for V_ (Clamp) > 0.8+ V__, 350 ns
y higher T, or increased R 6.0 mJ
Rise 0.62 K/W
Ry 0.25 KW
Reverse Diode (FRED) Characteristic Values
(T,=25°C, unless otherwise specified)

Symbol TestConditions min. | typ. | max.
A I,.=30A,V, =0V, T,=150°C 16 V
Note 1 T,=25°C 25 \%
Lo, I.=50A,V =0V, V,=100V T,=100°C| 3.5 A

-di_/dt = 100 A/us

t, I.=1A;-di/dt =100 A/us; V, =30V  T,=25°C 25 ns
Ryse 1.0 KW

Note 1: Pulse test, t <300 us, duty cycled <2 %

TO-247 AD (IXGH) Outline

E -1
P

~—C—»y - L

’lI‘— -—‘-r|<-

> —t— ) —
—

\

l
Q,I*A

M
K—» —><—N

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 2.490.087 0.102

ZIZIC | R |TO|TMTMOO |®T>

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
B2 - 140 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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Ultra-Low V., IGBT IXGH 41N60
o}
G
E

Symbol Test Conditions Maximum Ratings
Vies T,=25°C to 150°C 600 Y,
Vier T,=25°Ct0 150°C; R . =1 MQ 600 \Y
Vs Continuous +20 \Y,
Veem Transient +30 \%
leos T, =25°C 76 A
leso T. =90°C 41 A
lew T, =25°C, 1 ms 152 A
SSOA Vge=15V, T, =125°C,R ;=10 Q oy =76 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V

P, T, =25°C 200 w
T, -55...+150 °C
T, 150 °C
T, -55.... +150 °C
M, Mountingtorque (M3) 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, . l. =250pA V, =0V 600 %
Veew le =250 pA, Vg =V, 25 5 V
lees Vi =08V T,=25°C 200 pA
Vg =0V T,=125°C 1 mA

loes Vg =0V, V =420V +100  nA
VCE(Sat) e =legy Ve =15V 16 \%

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

V., = 600V
| o5 = 76 A
VCE(Sat) = 16V
TO-247 AD
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

« International standard package
JEDEC TO-247 AD

* Newest generation HDMOS™
process

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

« High currenthandling capability

* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives
» DC choppers

 Solid state relays

* Lighting controls

« Temperature regulators

Advantages

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

» Low losses, high efficiency

* High power density

97546(1/98)

© 2000 IXYS All rights reserved
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Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.

TO-247 AD (IXGH) Outline

t— C—— ' - L

9, lo =l Ve =10V, 19 | 28 s é— —d F t |

1 Q
Pulse test, t < 300 ps, duty cycle <2 % T Ej* R B

2750 pF i ‘ |

H

=25V,V, =0V, f=1MHz 206 pF W—; f
res 55 pF A

[
120 nC kl 1 "

V. =15V,V_, =05V 25 nC
40 nC

t Inductive load, T, = 25°C 30 ns

d(on) Dim.| Millimeter Inches

t |C | =15V, L =100 puH, 30 ns Min. Max. | Min. Max.
t

t

c~ ‘coo’

coo V.
—08V R,=R,=10Q

s CES’ 600 ns A [19.81 20.32 | 0.780 0.800
()
Remarks Switching times may increase 450 ns B [20.8021.46 10819 0.845
fi for V. (Clamp) > 0.8 « V__, higher T, or € 15.7516.26 1 0.610 0.640
E 8 J D |3.55 3.65|0.140 0.144
off mcreased R, m
E |4.32 5.49|0.170 0.216
t 40 ns F 54 6.2|0.212 0.244
d - o
tmn) Inductive load, T, = 125°C 20 s G |1.65 2.13|0.065 0.084
ri |C Icgo’ =15V, L =100 HH H - 45]- 0.177
_ _ 0.3 mJ J 1.0 1.4 [0.040 0.055
. o =08 chsr R;=R=10Q 800 ns K |10.8 11.0|0.426 0.433
d(off) Remarks Switching tlmes may increase L 4.7 5.3|0.185 0.209
t, for V. (Clamp) > 0.8 « V__, higher T, or 600 ns M 0.4 0.8(0.016 0.031
mcreasedR 15 mJ N 1.5 2.49 [ 0.087 0.102
off
Risc 0.62 KIW
Rinck 0.25 KW
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2 - 142 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
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HiPerFAST™ IGBT

IXGH 50N60B
IXGK 50N60B
IXGT 50N60B

o}
G
E
Symbol TestConditions Maximum Ratings
Vies T, =25°Cto 150°C 600 Y
cor T, =25°Ct0 150°C; R, = 1 MQ 600 Vv
Vs Continuous +20 \%
Veem Transient +30 \
less T. =25°C 75 A
leoo T, =90°C 50 A
lew T, =25°C, 1 ms 200 A
SSOA Vo =15V, T, = 125°C, R, = 10 Q |y = 100 A
(RBSOA)  Clampedinductiveload @ 0.8V
P, T, =25°C 300 w
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
M, Mounting torque TO-247AD 1.13/10 Nm/lb.in.
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-247 6 g
TO-264 10 g
TO-268 4 g

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
Min. | Typ. | Max.
BV es lo  =250pA, Vg, =0V 600 v
Veem le =250 pA, Vg =V, 25 50 V
lces Vi =08V T,= 25°C 200 pA
Vg =0V T,=125°C 1 mA
loes Vg =0V, V =420V +100 nA
VCE(sat) Ic = |c90Y VGE =15V 2.5

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

VCES = 600 V
IC25 = 75 A
VCE(Sat) = 25 V
t = 150 ns

fi(typ)

TO-247 AD (IXGH)

TO-268(D3) (IXGT)

TO-264 AA (IXGK)

G
C (TAB
£ (TAB)
G = Gate D =Drain
E = Emitter TAB = Collector
Features

« International standard packages
* High frequency IGBT
 Latest generation HDMOS™ process
* High currenthandling capability
* 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
(insulated mounting screw hole)

 Switching speed for high frequency
applications

 High power density

95585E (7/00)

© 2000 IXYS All rights reserved
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IXGH 50N60B IXGK 50N60B IXGT 50N60B

Symbol Test Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ.| max.
9. lo =l Ve =10V, 25| 35 S
Pulse test, t <300 us, duty cycle <2 %
Cies 4000 pF
C... V. =25V,V =0V, f=1MHz 340 pF
C... 100 pF
Q, 110 180 nC
Q. le = ooy Vee =15V, V. = 0.5V 30 50 nC
Q.. 40 100 nC
tyom) \ Inductiveload, T, =25°C 50 ns
t, le = logp Voe =15V 50 ns
tyom b Vee =08+ Veeg R =R, =270 200| 300 ns
t, fRemarlzé:I Swit)chigg8times mﬁ\y anrease 150| 270 ns
orV . (Clamp) > 0.8+ V__, higher T, or
Eon J increased R, 30| 60 mJ
Lyton) Inductive load, T,=125°C 50 ns
t _ _ 50 ns
ri I =g Ve =15V
on > V_=08+V_, R =R =270Q 2 mJ
Lo Remarks: Switching times may increase 280 ns
t, for V. (Clamp) > 0.8+ V__, higher T, or 250 ns
E,, J increased R 4.2 mJ
Rise 062 KW
Riex TO-247 package 0.25 KW
TO-264 package 0.15 KW
TO-268AA (IXGT) (D® PAK) Dim Millimeter Inches
A Min.  Max. | Min. Max.
E EM E1 —= A 4.9 51| .193 .201
r [ 2 l— A | 27 29| 106 .114
=i '[ A, | .02 25| .001 .010
e @ _‘ o1 b [ 115 1.45[ .045 .057
D H 4 b, 1.9 2.1 .75 .83
_l C 4 65| .016 .026
i " J D [13.80 14.00 | .543 .551
L1 LT E |15.85 16.05| .624 .632
A g |.___ﬂi_ . ¢ el E, | 13.3 13.6 | .524 .535
e 5.45 BSC 215 BSC
H |18.70 19.10 | .736 .752
L | 240 2.70| .094 .106
@ 13 " L1 | 120 1.40]| 047 055
Toat T L2 | 1.00 1.15| .039 .045
_| . I_ L3 | 0.25BSC .010 BSC
L4 | 3.80 4.10| .150 .161

TO-247 AD (IXGH) Outline
— C—emy - L

="
EJAL

-

»J::—- -l

>t 0 —

G J M

S|l i -+
N

[ K—| -

Inches
Min.  Max.

0.780 0.800
0.819 0.845

0.610 0.640
0.140 0.144

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 5.3|0.185 0.209
0.4 0.8]0.016 0.031

1.5 2.490.087 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

Dim.

ZIEM | R |TOQ|TMTmM|OO (W>

TO-264 AA (IXGK) Outline

T 1

- = b2
bt € b Al
| 3CX
—4__Ier

2 < |7
®
o
Q
3

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
bl | 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‘

!
]
\

\

i

L»l — bis [3.00]
*‘ 0.215 [5.46]

0500 [12.70] ’ek
Il

™
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IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
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Figure 1. Saturation Voltage Characteristics Figure 2. Extended Output Characteristics
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Figure 7. Dependence of E_ and E___on ..
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Figure 9. Gate Charge

Figure 8. Dependence of E_ and E . on R
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Figure 10. Turn-off Safe Operating Area
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HiPerFAST™IGBT

Preliminary data sheet

IXGN 50N60B

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 600 \Y
Ver T, =25°Ct0150°C; R =1 MQ 600 \Y,
Vies Continuous +20 \
Viem Transient 30 \
leos T. =25°C 75 A
l oo T, =90°C 50 A
e T. =25°C,1ms 200 A
SSOA V=15V, T, =125°C,R =10Q I, =100 A
(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
P. T. =25°C 250 W
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.
Weight 30 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 . l. =250pA V, =0V 600 %
VGE(m) lc =250 pA, V=V 25 5 \%
lees Vi, =08V 200 pA
Vg =0V T,=125°C 1 mA
loes Vg =0V, V =420V +100  nA
VCE(Sat) e =legy Ve =15V 25 \%

V.., = 600V

I = /5 A

c25
V = 25V

CE(sat)

SOT-227B miniBLOC

G = Gate, C = Collector, E = Emitter
O Either emitter terminal can be used
as Main or Kelvin Emitter

Features

* International standard package
SOT-227B

* Aluminium nitride isolation
- high power dissipation

* Isolation voltage 3000 V~

* Very high current, fast switching IGBT

* Low Vg, for minimum on-state
conduction losses

* MOS Gate turn-on drive simplicity

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

 Low package inductance (<5 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

» Easy to mount with 2 screws
» Space savings
 High power density

97531A (7/00)
B2 - 147

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXGN 50N60B

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min. | typ. max. — S
g, I =1y V=10V, 25 | 35 s TML 0 Jr[J |
Pulse test, t <300 us, duty cycle <2 % ;J i ‘ Jy
PNHU
Cios 4000 pF = e
C... «=25V,V,=0V,f=1MHz 340 pF
(O 100 pF col \
| R
= | T
QG 110 180 nC M4 screws (4x) supplied
Qge C C90’ G :15\/’ VCE:O'5 VCES 30 50 nC Dim. Millimeter Inches
Q 40 100 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 50 ns e T 200 2290161 o160
t, lo= Lo Vee =15V, L =100k 30 ns & T wos 429 [0161 o108
t —08VCES,R =R, :2-7Q 200 ns F | 1491 15.11 | 0.587 0.595
d(off)
N Remarks SW|tch|ngt|mes may increase 150 ns o300z 3030 | Thee Tied

fi for V. (Clamp) > 0.8 « V., higher T or J | 1168 1222 [0.460 0.481
E. |ncreasedR 3 mJ K | 892 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 50 ns N | 25.15 25.42 [0.990 1.001

=l Ve =35V, L= 100 4 R
C Cco0’ GE ! . . . .

: s m o {aast sss0 tos iie
Lo Remarks SW|tch|ngt|mesmaylncrease 280 ns S [ 472 48510.186 0.191
t, for V. (cdlamp)>08 Veeo higher T, or 250 ns U | %005 o1 |-0002 0.004

increased R
4.2 mJ

off
Ryuc 0.50 K/W
Riex 0.05 K/W

d d b f the followi .S. : :
B2 - 148 4835502 4,881,106 5,017,508 5,049,961 5187417 5486715 © 2000 IXYS All rights reserved

4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025
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Figure 1. Saturation Voltage Characteristics

100 T T
7TJ =125°C Vge = 15V // /9V
13V
80 11V /
s 1 A
) v
5 60
o
g yd
, 40
‘o /
i / 5V
20
O - - Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
0 1 2 3 4 5
Ve - Volts
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Figure 4. Temperature Dependence of V
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HiPerFAST™
IGBT with Diode

IXGK 50N60BD1
IXGX 50N60BD1

c
G
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 600 \Y
cor T, =25°Cto150°C;R . =1MQ 600 \
Vies Continuous +20 \Y
Veem Transient +30 \%
leos T, =25°C 75 A
l oo T, =90°C 50 A
e T. =25°C,1ms 200 A
SSOA Ve =15V, T,=125°C,R =10 Q Iy =100 A

(RBSOA)  Clamped inductive load, L = 30 uH @0.8V
c T. =25°C 300 W
T, -55 ... +150 °C
T 150 °C
L -55 ... +150 °C
M, Mounting torque, TO-247 AD 1.13/10 Nm/lb.in.
Weight TO-264 10 g
TO-268 5 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, . Il =1mA VvV, =0V 500 %
Ve Il =500 pA, V=V, 25 55 V
lees Ve = Vs T,= 25°C 650 pA
Vg =0V T,=125°C 5 mA
loes V. =0V,V, =+20V +100 nA
VCE(sat) le =legy Ve =15V 2.3 \%

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

V., = 600 V
| o5 = 75 A
VCE(Sat) = 23 V
; = 85ns
TO-264 AA
(IXGK)
G
c E
PLUS247 i
(IXGX) /
G
o 4
G = Gate C =Collector
E =Emitter  Tab = Collector
Features

* International standard packages
JEDEC TO-268 and PLUS247 (hole-
less TO-247)

 Highfrequency IGBT and antparallel
FRED in one package

* New generation HDMOS™ process

 High currenthandling capability

* MOS Gate turn-on fordrive simplicity

 Fast Recovery Epitaxial Diode
(FRED) with soft recovery and 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 on one
package

» Easy to mount with 1 screw

985168 (7/00)

© 2000 IXYS All rights reserved
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IXGK 50N60BD1

IXGX 50N60BD1
Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) TO-264 AA Outline
Min. |Typ. |Max. L<—ET> P
gfs lc = lcgo; VCE =10 Vv, 25 35 S ?— ﬁé_'\; _‘_? ETI’:Q
Pulse test, t < 300 ps, duty cycle <2 % D % L9 |
R1
Cies 4000 pF et
C,.c Ve=25V,V_ =0V, f=1MHz 340 pF L
C. e 100 pF VK. iR
bt Nl T
Q, 110 nC J@fd
Qqe le = logy Ve =15V, V=05V 30 nC — A e
Qe 35 nC
Dim. Millimeter Inches
t 50 ns Min.  Max. [ Min. Max.
aen Inductive load, T, = 25°C AL | 254 289 | 100 114
tri | =] V= 15\J/ L =100 uH S0 ns A2 |2.00 2.10 .079 .083
td( " c ™ 'coo’ YGE T i KA, 200 ns b 112 1.42 | .044  .056
© - - - b1 2.39 2.69 .094 .106
t. VCE =08 VCES.’ Rq - Rloff =27 Q. 85| 150 ns b2 [290 309 | .114  .122
f Remarks: Switching times may increase for V. c |053 083 | 021 033
(Clamp) > 0.8+ V___, higher T  or increased R_ 150 ns D_oo1 266 [1.020 1,030
Eoff 15 mJ e .5.46 BéC . .215 BéC
J 0.00 0.25 .000 .010
td( ) 50 ns K 0.00 0.25 .000 .010
on . _ ° L [20.32 20.83 .800 .820
t, Inductive load, T, =125°C 60 ns L1 [229 259 | .090 .102
— — — P 3.17 3.66 .125 .144
Eo le = legp Vee =15V, L =100 uH 3 mJ Q |607 627 | 239 247
V.=08V__,R. =R _=27Q Q1 |8.38 869 | .330 .342
Lator CE C CBST G ol . 200 ns R |38l 432 | .150 170
t, Remarks: Switching times may increase for V. 175 ns RL | 178 2929 | 070 090
(Clamp) > 0.8 » V, higher T, or increased R, S |6.04 6.30 | 238 248
T 1.57 1.83 .062 .072
E,q 25 mJ
Rinc 0.42 KIW PLUS247™ (IXGX)
Rk TO-264 package 0.15 K/W
WAL ey
™A H FE ¢
LAl . fr B
Reverse Diode (FRED) Characteristic Values i 2 s
(T,=25°C, unless otherwise specified) %
Symbol Test Conditions min. | typ. | max. L
V. .=l Ve =0V, 25 V ne :
Pulse test, t £ 300 ms, duty cycle d 22 % b2
VIEW A=A [e]
e I, =gy Vee =0V, -di/dt = 100 A/ms 2 25 A -l
V,=100V 175 ns
" I.=1A; -di/dt =200 A/ms; V_ =30V 35 5 ns
Dim. Millimeter Inches
RthJC 0.65 K/W Min. Max. | Min. Max.
A |4.83 521 .190 .205
A, | 229 254 .090 .100
A, |1.91 2.16| .075.085
b |1.14 1.40 | .045 .055
b, [1.91 213| .075 .084
b, |292 3.12| .115 .123
Cc |o0.61 0.80]| .024 .031
D [0.80 21.34 | .819 .840
E [5.75 16.13 | .620 .635
e 5.45BSC | .215 BSC
L [9.81 20.32| .780 .800
L1 |3.81 4.32| .150 .170
Q |[559 6.20| .220 .244
R |4.32 4.83| .170 .190

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents:
B2 - 152 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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Figure 1. Saturation Voltage Characteristics
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Figure 5. Admittance Curves
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IXGK 50N60BD1

IXGX 50N60BD1
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IXGK 50N60BD1

IXGX 50N60BD1
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A \\ \ L 1.=120A
\ ‘f//le 60A
1.0 110 = 1= 30A 10 2
ny \K
\ —
PV 100 )\
05 / N\ T 5 —A 1
| b Q 90 A / \\
] - T,,=100°C
I = 60A I —
0.0 80 0 : 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 Aus 1000

—_—
T\/J

Fig. 15. Dynamic parameters Q, I,
versus T, ,

1

-di/dt —=—

Fig. 16. Recovery time t_versus -di_/dt

K/w

ox

ZthJC

0.01

0.001 ==

DSEP 60-06A

0.0001
0.00001

0.0001

0.001

0.01

Fig. 18. Transient thermal resistance junction to case

0.1

S 1

t —=

di/dt —=

Fig. 17. Peak forward voltage V__ and
t_versus di /dt

Constants for Z, | - calculation:
i R, (KIW) t (s)
1 0.324 0.0052
2 0.125 0.0003
3 0.201 0.0385
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HiPerFAST™MIGBT IXGN 50N60BD2 V., = 600V
with HiPerFRED IXGN 50N60BD3 I, = 75A
3 VCE(sat) = 25V
_ _ ] = 150 ns
Buck & boost configurations 2 1
4
...BD2 ...BD3
Symbol TestConditions Maximum Ratings SOT-227B, miniBLOC
E 153432
Vies T,=25°C to 150°C 600 \Y N
Veer T,=25°C t0 150°C; R, = 1 MQ 600 v
Vies Continuous +20 \
Veem Transient +30 \%
'é less T, =25°C 75 A
= | T = ° A
co0 c=90°C 50 IXGN50N60BD2
|y T.=25°C,1ms 200 A 1=Emiter; 2 = Gate
SSOA V=15V, T, =125°C,R =10 Q I, =100 A 3= Collector; 4= Diode cathode
(RBSOA) Clamped inductive load, L = 30 uH @ 0.8V _ IXGN5ONGOBD3
PC TC =25°C 250 W 1 = Emitter/Diode Cathode; 2 = Gate
3 =Collector; 4 = Diode anode
Verm 600 \
% (. T, =70°C; rectangular, d = 50% 60 A Features
(o) leru t, z<10 ms; pulse width limited by T, 600 A
e « International standard package
P, T.=25°C 150 \W MiNiIBLOC
T, -40...+150 °C  « Aluminium nitride isolation
T, 150 oC - high power dissipation
. « Isolation voltage 3000 V~
T -40 ... +150 c * Very high current, fast switching
b M, Mounting torque 1.5/13 Nm/lb.in. IGBT & FRED diode
8 Terminal connection torque (M4) 1.5/13 Nm/lb.in. * MOS Gate turn-on
Weight 30 9 - drive simplicity _
: - * Low collector-to-case capacitance
Maximum lead temperature for soldering 300 °C .« Low package inductance (< 10 nH)
1.6 mm (0062 In) fromcase for10s - easyto drive and to protect
» Molding epoxies meet UL94 V-0
flammability classification
Symbol Test Conditions Characteristic Values

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

min. | typ. | max.
» AC motor speed control

BV . I, =250 pA, V=0V 600 Vv » DC servo and robot drives

_ _ » DC choppers
Ve lo =250 WA, Vo =V 2.5 5V » Buck converters
lees Vi =08V T,=25°C 200 pA

Vg =0V T,=125°C 1 mA Advantages

loes Vg =0V,V =220V 100 nA « Easy to mount with 2 screws

_ _ » Space savings
Ve lo =l Vee =15V 25V  High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 98502C (8/99)
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LIIXYS

IXGN 50N60BD2
IXGN 50N60BD3

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min. typ max. — T S—
g, I =1V, =10V, 35| 50 S | 0 e},
Pulse test, t <300 us, duty cycle <2 % TN L T I ++ i
; J THL n J
Cies 4100 pF —IF: L 1= E_J
C,. V. =25V,V =0V, f=1MHz 290 pF
Cres 50 pF Lﬁﬁ%
| R
STt | P
Qg 110 nC M4 screws (4x) supplied
Qge Ic = ICQO’ VGE =15 V’ VCE =05 VCES 30 nC Dim. Millimeter Inches
Q 35 nc Min.  Max. Min. Max.
gc A 31.50 31.88 | 1.240 1.255
nductiveload. T, =25°C o ons e
3 50 s | e o
t Ve =08V R =R =27Q 110 250 ns F | 1491 1511 | 0587 0.595
d(off) . o . . - ] - ]
N Remarks: Switching times may increase 150 | 220 ns o302 3030 | Thee Tiod
fi for V. (Clamp) > 0.8+ V__, higher T or J | 1168 1222 |0.460 0.481
E,q increased R, 3.0 40 mJ K _| 892 9.60|0.351 0.378
L 0.76 0.84 | 0.030 0.033
M 12.60 12.85 | 0.496 0.506
Lyon) Inductive load, T,=125°C S0 ns N | 2515 25.42 [0.990 1.001
=l Ve =15V, L =100 0| s e
C Cc90’ GE ' . . . .
Eon Vee =08 Ve R =R, =270 >0 m R soe 44z [otss o1rs
d(of) Remarks: Switching times may increase 200 ns S [ 472 4.8510.186 0.191
t, for Ve (Clamp) > 0.8 - Ve, igher T, or 250 ns U | %005 o1 |-0002 o004
increased R,
4.2 mJ
off
Rye 0.50 K/W
Rycx 0.05 KIW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions typ. | max.
I Tys = 25°C V= Viau 650 UA
Ty; = 150°C 25 mA
V. I =60A, Ty, =150°C 175 V
Pulse test, t <300 ps, dutycycled<2% T,,=25°C 240 \%
Lo l. = leg Voe =0V, -di/dt = 100 Alps 8.0
V, =540V
t, I =1A, -di/dt=50 Alus, V, =30V T,= 25°C | 35 ns
Rye 0.85 KW
© 2000 IXYS Allrights reserved 1835507 4081106 5.017.608 5.049.961 5167017 5486715 B2 - 157
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIXYS

IXGN 50N60BD2
IXGN 50N60BD3

100 . Vg = 15V 200 1 T,=25°C /
T, =25°C 13V L Ve =15V 11V 9v
80 / / %V 160 13V
%) i 1V %) B /// /
q) -
o 60 £ 120 /
£ f / E |
i 7v
<F 40 <F 80
o | / - i
. " i /‘
i sv C 4 5V
0 L L L L L L L 0 L 1 1 1 | | 1 | |
0 1 2 3 4 5 0 2 4 6 8 10
Ve - Volts Ve - Volts
Fig. 1. Saturation Voltage Characteristics Fig. 2. Extended Output Characteristics
100 : ‘ 1.6 [ ‘
| T,=125°C v = ix // /9V - Ve = 15V I, = 100A
80 11v / s LAr —
- 8 L
@ v | T 12
o 60 v g L
L S C lc = 50A
c - / = 10
< , . I, = 25A
) 40 . — c
5 / g o8 I —
I / 5V u i T
20 ~ oef
O Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il 0.4 L Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
0 1 2 3 4 5 25 50 75 100 125 150
Vee - Volts T, - Degrees C
Fig. 3. Saturation Voltage Characteristics Fig. 4. Temperature Dependence of VCE(SM)
100 . 10000 b
E o Vee=10V // f=1Mhz —]
g0 [ \\ Ciss
C L
" - // S 1000 \>\
m N
g 0 F & \
£ n = N\ T
<F 40 n 3 Coss
_o C T,=125°C T,=25°C = 100
C )
20 F Crss
o:llll |||44% | | Ll 11 10\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0 2 4 6 8 10 0 5 10 15 20 25 30 35 40
Ve - Volts Ve-Volts
Fig. 5. Saturation Voltage Characteristics Fig. 6. Junction Capacitance Curves
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6 N T 7112 6 12
LT,=125°C . L —
’ . T, =125°C ]
5 [R, =47 10 51— S = 110
» L ] m Eon | —T ——
o f Eon ) 8 — | _l.=100A__—Tg - A"
S 4 8 3 S 4 — g O
o [ ] ' o L — 1 | ] I
= _f Eorn 1 3 = — - '
€ 3T 16 = £ 3 6 i
. L i o X L Eon Ic= 50A . =
82F 1, £ z 2 4 2
= D ©) =
i L . o) g | ——— o @
- // : %) L Eom |.=25A ©FF) 0
1r 12 1 2
; : " o | e
O 1 1 1 1 1 1 1 1 1 1 1 1 i i i i i i i i 0 0 L1 1 | L1 1 | L1 1 | | - L1 1 | L1 1 | 0
0 20 40 60 80 100 0 10 20 30 40 50 60
Ic - Amperes R; - Ohms
Fig. 7. Dependence of E_ and E___on I_. Fig. 8. Dependence of tfiand E___ on R...
20 600
1o =50A
L Vg = 250V
- - 100
15 \
o ” \
s e - \
710 H € R,=52Q \
w I < ¢ \
g i / - dV/dt < 5Vins \
> - o
- T 1 \
5 \
i \
O I | I | I | I | 111 | I | 01
0 50 100 150 200 250 300 0 100 200 300 400 500
Q, - nanocoulombs Ve - Volts
Fig. 9. Gate Charge Fig. 10. Turn-off Safe Operating Area
1
— il
/’/
g 0.1
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9) —T ] il
N | T
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Fig. 11. Transient Thermal Resistance
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160 4000 y 80 T T
A T,,=100°C T,,=100°C
T 140 / / nC | Vg =300V A L V.=300v
| 120 T 3000 T 60 I //
F TVJ: 25°C \{\L / I.=120A~_ I
100 | S = 60A~_ T~/ ™ \=120A A
T,,=100°C .= 30A / .= 60A —_ 4
7 i ¥ : pd
80 f 2000 / >§ 40 I="30A 7
T,=150°C 7/ / / / /7 /é/
60 1/ ,
40 1000 A 20 4
/ =< Y%
’ A e A
0 . 0 0
0 1 2V 100 Alus 1000 0O 200 400 600 A/us 1000
Vp —= -di /dt —= -di/dt —=—
Fig. 12 Forward current |_versus V, Fig. 13 Reverse recovery charge Q, Fig. 14 Peak reverse current |,
versus -di./dt versus -di /dt
2.0 140 . 20 4
\ T,,=100°C | T \
T f;) \ vV, = 300V v // us T
/ ! \ VFR \ VFR tfr
15 / t, \\\ 15 / 3
K, 120 \ K \ /
Pz ~ W\ L 1.=120A
\ \i//le 60A
1.0 110 = 1= 30A 10 2
Ny AN
/ 100 A
1 N\ /
05 A < 5 7T 1
A 90 NL
I r T,,=100°C
I = 60A T~
0.0 80 0 : 0
0 40 80 120 °C 160 0 200 400 600 A/us 1000 0 200 400 600 A/us 1000
Ty — -di/dt —=— 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
L Constants for Z, | calculation:
KIW = .
T et [ R, (KIW) t (s)
Pl
0.1 — 1 0.324 0.0052
Zic 2 0.125 0.0003
3 0.201 0.0385
0.01 —
7
//'
0.001 = -
0.0001 o3ep 006
0.00001 0.0001 0.001 0.01 0.1 S 1

t —

Fig. 18 Transient thermal resistance junction to case
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LIIXYS

Ultra-Low V

CE(sat

,IGBT

Test Conditions

IXGH 60N60
IXGK 60N60
IXGT 60N60

E

Maximum Ratings

Vies T, =25°Cto 150°C 600 \Y
Ver T, =25°Ct0150°C; R, =1 MQ 600 \Y,
Vies Continuous +20 \
Veem Transient +30 \%
leos T. =25°C, limited by leads 75 A
l oo T, =90°C 60 A
e T. =25°C,1ms 200 A
SSOA V=15V, T,=125C,R =10 Q I, =100 A
(RBSOA)  Clamped inductive load, L =30 uH @0.8V
P. T. =25°C 300 W
T, -55...+150 °C
T 150 °C
L -55...+150 °C
M, Mounting torque (M3) 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
TO-264 10 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV e l. =250pA,V =0V 600 \
Veewn . =250pA,V =V, 25 5 V
lees Ve =08V T,=25°C 200 pA
Ve =0V T,=125°C 1 mA
lees Ve =0V, V =420V +100 nA
Ve Il =lee Vee =15V 1.7 V

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

V., = 600V
le = 75A
Veeow = L7V

TO-247 AD (IXGH)

TO-268
(IXGT)

(TAB)

TO-264 (IXGK)

,/
/
: 0
D
s D (TAB)

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

« International standard package
JEDEC TO-247 AD, TO-264, TO-268

* New generation HDMOS™ process

s LowVe for minimum on-state
conduction losses

* High currenthandling capability

* 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)

» Low losses, high efficiency

 High power density

* High power, surface mount package

92796L (7/00)
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Symbol Test Conditions Characteristic Values .
Y . \ L TO-247 AD (IXFH) Outline
(T, =25°C, unless otherwise specified)
min. | typ. | max. L“f* ik
E J0 F —f
rJ R
9. lo =y Ve =10V, 30| 55 S =
Pulse test, t < 300 ps, duty cycle <2 % i r
- 1
A
Cios 3700 pF
_ _ _ el s 4M
C... V. =25V,V =0V, f=1MHz 290 pF - Rpar
C 86 F
res P Dim.| Millimeter Inches
Min. Max. | Min. Max.
Q 130 nC
v A [19.8120.32|0.780 0.800
Il =1.,V.=15V,V_=05V 30 nC B [20.80 21.46 | 0.819 0.845
ge C C90 GE CE CES
Q 45 nc C [15.7516.26 | 0.610 0.640
gc D |3.55 3.65|0.140 0.144
tyom) Inductive load, T, =25°C 50 ns E | 432 549]0.170 0.216
F 5.4 6.2(0.212 0.244
t. lc = legy Ve =15V, L =100 uH, 25 ns
tyorm CE TTT TCcES’ TG offt = 300 600 ns H - 45]- 0.177
() . . . .
t Remarks: Switching times may increase 360 570 s J 1.0 1.4]0.040 0.055
fi for V. (Clamp) > 0.8 « V__, higher T or K |10.8 11.0|0.426 0.433
E.q increased R 8 15 mJ L 47 53/0.185 0.209
M 0.4 0.8]0.016 0.031
Lyom) \ Inductive load, T, =125°C S0 ns N | 1.5 2.49|0.087 0.102
ty =1y Voe =15V, L =100 uH 25 ns _
E A o 3 mJ TO-264 AA (IXFK) Outline
on V=08V ,R,=R,=270Q oL b
Ly Remarks: Switching times may increase 650 ns N asd o .
g Y @
N - Ql
t, for V. (Clamp) > 0.8 + Vg, higher T, or 550 ns H%
y ) increased R 17 mJ e
L
Ryuc 0.42 KIW | H
bl 1S b2 ¢
Ryex (IXGH) 0.25 KIW -
(IXGK) 0.15 KW @
Dim. Millimeter Inches
Min. Max. Min. Max.
A 4.82 5.13 .190 .202
Al 2.54 2.89 .100 114
A2 2.00 2.10 .079 .083
b 1.12 1.42 .044 .056
bl 2.39 2.69 .094 .106
b2 2.90 3.09 114 122
[ 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
TO-268AA (lXFT) (D3 PAK) Dim. Millimeter Inches K 0.00 0.25 :000 -010
Mi M Mi M L 20.32 20.83 .800 .820
A n. ax. n. Max. L1 |229 259 | .00 .102
E Eg £ —= A 4.9 51| .193 .201 P 3.17 3.66 | .125  .144
L l—_ Ay | 27 29| .106 .114 Q |607 6.27 | 239 247
A .02 .25 .001 .010 Q1 8.38 8.69 .330 .342
| [— 2
[CHNINC] _[ _[L b | 1.15 1.45| .045 .057 R [381 432 | .150 170
R1 1.78 2.29 .070 .090
D H K 1(3:2 1'3 Zsé 012 022 S 6.04 6.30 .238 .248
i _l : . . . T 1.57 1.83 .062 .072
" D [13.80 14.00 | .543 .551
L E |15.85 16.05| .624 .632 Min. Recommended Footprint
@ I.I:'ﬂf_g ¢ —lle E, | 13.3 13.6 | .524 .535 ’ P
e 5.45 BSC 215BSC [ o e i
H |18.70 19.10 | .736 .752 1 ‘
L | 240 270 .094 .106 I U -
@ L I L1 [ 1.20 1.40 | .047 .055 g \ 52 &
To 1 L2 | 1.00 1.15| .039 .045 s ‘ T
_| . I_ L3 0.25 BSC .010 BSC - :
I |
L4 | 3.80 4.10| .150 .161
J L»l — bis [3.00]
0.215 [5.48]

IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2 -162 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 ©2000 IXYS All rights reserved
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IXGH 60N60 IXGK 60N60

0 100 200 300 400 500 600

Ve - Volts

Fig. 5. Turn-off Safe Operating Area
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0 0 . 11V
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o 60r / / 11 S 200
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Fig. 1. Saturation Voltage Characteristics Fig. 2. Extended Output Characteristics
200 18 : :
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Fig. 3. Saturation Voltage Characteristics Fig. 4. Temperature Dependence of Ve
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-I I }{E 7S IXGH 60N60 IXGK 60N60
- IXGT 60N60
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L T,=125°C T,=125°C c
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Fig. 7. Dependence of tfiand E__. on |_. Fig. 8. Dependence of tfiand E__. on R..
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Fig. 9. Gate Charge Fig. 10. Junction Capacitance Curves
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Fig. 11. Transient Thermal Resistance
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LIIXYS

Ultra-Low V

CE(sat

IGBT

IXGN 60N60

V = 600V

CES
l,. = 100A
Vg = L7V

C
Preliminary data sheet G
E
E
Symbol Test Conditions Maximum Ratings SOT-227B miniBLOC
Vies T, =25°Cto 150°C 600 \
Vier T, =25°Ct0 150°C; R, = 1 MQ 600 Y,
Vies Continuous +20 \Y
Vem Transient 30 \
les T. =25°C 100 A
oo T, =90°C 60 A
— oo G = Gate, C = Collector, E = Emitter
|y T, =25°C,1ms 200 A O Either emitter terminal can be used
SSOA Vo=15V, T, =125°C,R,=10Q Iy = 100 A as Main or Kelvin Emitter
(RBSOA) Clamped inductive load, L =30 uH @ 0.8V
Features
. T, =25°C 250
T, 55 . +150 oC - International standard package
. SOT-227B
Ton 150 c - Aluminium nitride isolation
To -55...+150 °C - high power dissipation
- . - Isolation voltage 3000 V~
M, Moun.tlngtorque . 1.5/13 Nm/lb.!n. - Very high current, fast switching
Terminal connection torque (M4) 1.5/13 Nm/lb.in. IGBT
Weight 30 g ©LowVie for minimum on-state
- - conduction losses
Maximum lead temperature for soldering 300 °C . MOS Gate turn-on drive simplicity

1.6 mm (0.062 in.) from case for 10 s + Low collector-to-case capacitance

(<50 pF)
- Low package inductance (< 5 nH)
- easy to drive and to protect

Applications
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) * AC motor speed control
min. | typ. | max. - DC servo and robot drives
- DC choppers
BV . I, =250pA,V, =0V 600 vV - Uninterruptible power supplies (UPS)
- Switch-mode and resonant-mode
Veewn l. =250 pA,V =V, 25 5 VvV power supplies
lees Vi =08V T,=25°C 200 pA
Ve =0V T,=125°C 1 mA  Advantages
lees Veg =0V, V=220V +100 nA . Easyto mount with 2 screws
- _ - Space savings
Veesay o =legy Vee =15V L7 Vo High power density

97521E (7/00)
B2 - 165
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LIXYS

IXGN 60N60

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min. typ max. g e S—
g I =l.:V._=10V, 0| 55 s T{ ° [J \
fs c c90’ Y CE VN o - T ¢
Pulse test, t <300 ps, duty cycle <2 % | J i ‘ @ Jy
PNHU
Cies 4000 pF i -~ :E_J
C... «=25V,V, =0V, f=1MHz 290 pF
C.. 100 pF col \
| R
=TT | f
QQ 200 nC M4 screws (4x) supplied
Qge C CQO’ G =15 V’ VCE =05 VCES 35 nC Dim. Millimeter I_nches
Qg 80 nC Min. Max. Min. Max.
¢ 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 50 ns e T 200 2290161 o160
t, b e T 30 ns e a0 25 oier oiss
t =038 Vs R =R = 2.7 Q 300 600 ns F | 14.91 15.11 | 0.587 0.595
d(off)
{ fegarlzélsvv't)ch'ggstm:/es may increase 360 | 570 ns i | 3000 3623 | 1496 1505
i or amp) > ces NIgner 1 or J | 1168 1222 [0.460 0.481
E increased R 8 15 mJ K | 892 9.60|0.351 0.378
L 0.76 0.84 | 0.030 0.033
t 50 ns M 12.60 12.85 | 0.496 0.506
d(on) Inductive load, T,=125°C N | 25.15 25.42 [0.990 1.001
t. _ _ 30 ns (o] 1.98 2.13 | 0.078 0.084
n IC ICQO’ VG =15 V’ L =100 MH P 495 597 |0.195 0.235
E,. =08V R,=R,=27Q 3 mJ Q | 26.54 26.90 | 1.045 1.059
CES’ b R 3.94 4.42 | 0.155 0.174
Lacorn Remarks Switching tlmes may increase 650 ns i 2;“; 2‘5‘33 3;22 g;g;
t, for V. (Clamp) > 0.8 » V., higher T or 550 ns u | “oos o1 loo02 0001
|ncreased R,
17 mJ
off
Rsc 0.50 KW
Rk 0.05 KW
d d b f the followi .S. : :
B2 - 166 £835,502  4851,106 5,017,508 5049051 5187017 5ABOTLE © 2000 IXYS All rights reserved
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LIIXYS

LOW V. IGBT  IXGREON6OUL V., = 600V

] CE(sat _
with Diode Ic:25 = [5A

ISOPLUS247™ Veegy = L7V

(Electrically Isolated Back Surface)

c
o G
Preliminary data
E
Symbol Test Conditions Maximum Ratings ISOPLUS247™
s T, =25°Cto150°C 600 Y,
cor T, =25°Ct0150°C; R . =1MQ 600 Y,
Vies Continuous +20 \
Veem Transient +30 \%
less T, =25°C 75 A
100 T. =90°C 60 A Isolated back surface*
T. =25°C,1ms 200 A
il c G = Gate, C = Collector,
SSOA V=15V, T, ,=125°C,R,;=10Q I,y =100 A E = Emitter, TAB = Collector
(RBSOA) Clamped inductive load; V_ = 0.8 V
. .
P. T, =25°C 300 W Patent pending
T, -55 ..+ 150 °C
T, 150 oC Features
L -55...+150 °C N ] .
: « Silicon chip on Direct-Copper-Bond
T 1.6 mm (0.062 in.) from case for 10 s 300 °C substrate
Vi,  50/60Hz, RMS, t= Lminute, leads-to tab 2500 v -Highpower dissipation
- Isolated mounting surface
Weight 5 g - 2500V electrical isolation
 Low collector to tab capacitance
(<25pF)
» Rugged polysilicon gate cell structure
* Fastintrinsic Rectifier
* LowV g, |GBT and standard diode
for minimum on-state conduction
losses
Symbol Test Conditions Characteristic Values * MOS Gate turn-on for drive simplicity
(T, = 25°C, unless otherwise specified) N
J . Applications
min. | typ. | max.
_ _  Solid state relays
BV ees o S1mA Ve =0V 600 Vo Capacitor discharge circuits
Ve lo =250 pA, Ve =V 2.5 55  V  « Highpower ignition circuits
lees Vee = Vees T,=25C 250 pA Advantages
Ve =0V T,=150°C 2 mA
e V. =0V,V,_ =420V +100  nA . iggf:gsé?vmgs (two devices in one
_ _ » Reduces assembly time and cost
V | =l Ve =15V 17 \% 3 ;
CE(san c c100" " GE + High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 98595C (7/00)
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LIXYS

IXGR 60N60U1

Symbol TestConditions Characteristic Values

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

min. | typ. |max.
9. I =l Ve =10V, 30 | 40 S
Pulse test, t < 300 ps, duty cycle <2 %
Cies 4000 pF
Coes Vie=25V,V =0V, f=1MHz 340 pF
C... 100 pF
Q, 200 nC
Q, le = logop Vor =15V, Vi = 0.5 Vg 35 nC
Qqe 80 nC
tyom) Inductive load, T, = 25°C 50 ns
t, le = ey Ve = 15V, L =100 pH, 200 ns
oot V=08V, ., R, =R,=27Q 600 800 ns
t, Remarks: Switching times may increase 500 | 700 ns
for Ve (Clamp) > 0.8 « V., higher T, or
E,, increased R 16 mJ
Lo Inductive load, T, = 125°C 50 ns
L e =1y Ve = 15 V, L = 100 pH 240 ns
Lo V=08V, R, =R,=270Q 1000 ns
L Remarks: Switching times may increase 1000 ns
for V. (Clamp) > 0.8+ V__, higher T, or

B increased R 26 mJ
Rinsc 05 KW
Ry 0.15 KIW

ReverseDiode

Characteristic Values

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

ISOPLUS 247 (IXGR) OUTLINE
L R

BT

U —

- 4

1

2 3

ﬂu

M*H*b

b2 :”i*c 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, [229 254 | .090 .100
A, 1.91 2.16 .075 .085
b 1.14 1.40 .045 .055
b, 1.91 2.13| .075 .084
b, 292 3.12 | .115 .123
C 0.61 0.80 .024 .031
D pR0.80 21.34 .819 .840
E [15.75 16.13 .620 .635
e 5.45BSC .215 BSC
L [09.81 20.32 | .780 .800
L1 3.81 4.32 .150 .170
Q 559 6.20 | .220 .244
R 432 4.83 | .170 .190
S [3.21 13.72 .520 .540
T [15.75 16.26 .620 .640
u 1.65 3.03 | .065 .080

Symbol Test Conditions min. | typ. | max.
VF IF = Icmo’ VGE =0V, 22 \%
Pulse test, t <300 ps, duty cycle d <2 %
Ry e 1.0 KW
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2 - 168 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
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IXGR 60N60U1
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Figure 1. Saturation Voltage Characteristics
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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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IXGR 60N60U1
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Figure 11. IGBT Transient Thermal Resistance
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} Ty =150°C—_| ” ’
4 - -max.H] /
IF 140 [~ TVJ =1OO °C e QT T\." IRM 60
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Fig. 12 Forward current Fig. 13 Recovery charge versus -di /dt. Fig. 14 Peak reverse current versus
versus voltage drop. ~di /dt.
14 08 Y T 20 1000
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16 ” 800
Ki tr06 l ’ Ver t
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Fig. 18 Transient thermal impedance junction to case.
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_-l IXYS Advanced Technical Information

HiPerFAST™IGBT IXGK 120N60B
IXGX 120N60B

D
G

S

Symbol Test Conditions Maximum Ratings
Vies T, =25°Ct0150°C 600 \Y,
Vien T, =25°Ct0 150 °C; R =1 MQ 600 \Y,
Vies Continuous +20 \
Ve Transient +30 \
s T. =25°C 200 A
l oo T. =90°C 120 A
IL(RMS) External lead limit 76 A
lew T. =25°C,1ms 300 A
SSOA V=15V, T,=125°C,R =24 Q Iy = 200 A

(RBSOA)  Clampedinductive load @0.8V

P. T. =25°C 560 w
T, -55 ... +150 °C
T 150 °C
Teg -55...+150 °C
T, 1.6 mm (0.063 in.) 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 e . =1mA,V_ =0V 600 Y
Ve . =1mA,V_ =V, 25 55 V
lees Ve = Vs T,=25°C 200 pA
Vg =0V T,=125°C 2mA
lees Vi =0V, V =220V +400 nA
Ve san e =leg Ve =15V 21 V

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

V.. = 600V
l,. = 200A
Vewew = 2.1V

PLUS 247™

(IXGX)

TO-264 AA
(IXGK)

E (TAB)
G = Gate E = Emitter
C = Collector TAB = Collector

Features

* International standard packages
* Very high current, fast switching IGBT
* 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

» PLUS 247™ package for clip or spring
mounting

» Space savings

* High power density

98602 (3/99)

B2-172
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DIIXYS XCX 1200605

Symbol Test Conditions Characteristic Values .
(T,=25°C, unless otherwise specified) TO-264 AA Outline
min.| typ. | max. R A
l!l_ AN @ uTL:
g, I =60A;V_=10V, 50| 75 s ) ET T
Pulse test, t <300 ps, duty cycle <2 % A e sy
Lt B
Ces 11000 pF !
C... V,=25V,V,=0V,f=1MHz 680 pF il i
Cres 190 pF bt N A
[ @ P Back side
Q, 350 nC [,
Q. le = oo Vo =15V, V. = 0.5V 72 nC
QgC 131 nC Dim. Millimeter Inches

Min.  Max. [ Min. Max.

. A |482 513 | 190 .202
td(on) Inductive load, TJ =25°C 60 ns Al | 254 2.89 | .100 .114
A2 |2.00 210 | 079 .083
tri |C =100A, VGE =15V 45 ns b 1.12 1.42 | .044  .056
E V_=08V__,R =R =240 24 mJ bl |239 269 | .094 .106
on CE CES' "G off b2 [290 3.09 | .114 122
by Remarks: Switching times 200 360 ns c [053 083 [ 021 033
; D [25.91 26.16 |1.020 1.030
t, may increase for 160 280 ns E [19.81 19.96 | .780  .786
E Vee (Clamp) > 0.8+ Vg, 55 96 mJ e 5.46 BSC 215 BSC
off hlgher '|"J or |ncreased RG J 0.00 0.25 .000 .010
K |0.00 0.25 [ .000 .010
. L [20.32 20.83 | .800 .820
td(on) Inductive |0ad, TJ =125°C 60 ns L1 229 259 090 102
_ _ P | 3.17 366 | .125 .144
t, lc=100A,V, =15V 60 ns Q |[6.07 627 | 239 247
E V=08V R, =R ,=240Q 4.8 mJ Q1 [8.38 869 | .330  .342
on D . R [3.81L 432 | .150 .170
Lot Remarks: Switching times 290 ns RL |[1.78 2.29 | .070  .090
(o) .
may increase for S 6.04 6.30 .238 .248
t. 250 ns T | 157 1.83 | .062 072
fi Ve (Clamp) > 0.8V .,
Eo higher T, or increased R, 8.7 mJ
PLUS247™ (IXGX)
Rinc 0.21 K/W
Ricx 0.15 KW ” j}r ——1
CE TR
—+tT R
L LT '
L 12 3
L1
T
L
S|
VIEW A-A [e]
.
Dim. Millimeter Inches
Min. Max. | Min. Max.
A 483 5.21 | .190 .205
A, 229 254 | .090 .100
A 1.91 2.16 .075 .085
b 1.14 1.40 | .045 .055
b1 1.91 2.13 .075 .084
bz 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 5.45 BSC .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 B2-173
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HiPerFAST™IGBT

VCES | Ic:25 | VCE(sat)
IXGN 200N60 600V |200A| 2.5V
IXGN 200N60A 600V |200A| 2.7V

Symbol Test Conditions Maximum Ratings SOT-227B, miniBLOC
Vies T, =25°Cto 150°C 600 Y,
Vier T, =25°Ct0 150°C; R = 1 MQ 600 Y,
Vies Continuous +20 \Y
Ve Transient 30 \
less T, =25°C 200 A
leso T, =90°C 100 A
lem T, =25°C, 1 ms 300 A G =Gate, C = Collector, E = Emitter
5 _ _ @ either emitter terminal can be used as
SSOA V=15 V T, = 125°C, R, =22 Q Iy =100 A Main or Kelvin Emitter
(RBSOA) Clamped inductive load, L = 30 uH @ 0.8V
c T, =25°C 600 W
T, -55...+150 °C
. Features
T 150 C . International standard package
L -55...+150 °C miniBLOC (ISOTOP compatible)
. + Aluminium nitride isolation
VisoL 50/60 Hz t=1min 2500 V=~ - high power dissipation
lisoL <1 MA t=1s 3000 V=~ . Isolation voltage 3000 V~
M, Mounting torque 1513 Nm/b.n.  * Very high current, fast switching IGBT
Terminal connection torque (M4) 1513 Nm/bin.  * LOW V., _
- - forminimum on-state conduction
Weight 30 g losses
- MOS Gate turn-on
- drive simplicity
- Low collector-to-case capacitance
(<50 pF)
- Low package inductance (< 5 nH)
- o - easy to drive and to protect
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified) o
min. | typ. | max. Applications
- AC motor speed control
BVCES |C = 250 HA, VGE = O V 600 V * DC servo and I'ObOt dr|VeS
_ ~ - DC choppers
Ve lo =10mMA V=V 25 6 v - Uninterruptible power supplies (UPS)
o - Switch-mode and resonant-mode
lees Ve =08V T,=25°C 200 pA power supplies
Vg =0V T,=125°C 2 mA
lees Vi =0V, V =220V +400 nA Advantages
- Easy to mount with 2 screws
Veesay le =legp Vee =15V 200N60 2.5 V' . Space savings
200N60A 2.7 v - High power density

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

927761 (1/98)

B2 -174
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IXGN200N60

IXGN200NG60A

Symbol Test Conditions Characteristic Values .
(T,=25°C, unless otherwise specified) miniBLOC, SOT-227 B
min.| typ. | max. o S
g . =60AV_ =10V, 40 57 S f{ D}) " i
Pulse test, t < 300 ps, duty cycle <2 % TJN i T I ++j
| NN
Ces 9000 pF 1k 1= E—J
C... V. =25V,V =0V, f=1MHz 600 pF
C.. 305 pF Lﬁﬁ#
| R
Qg 465 nc M4 scrillvf(llx) supplield (
Qge lC = lcgo' VGE =15V, VCE =05 VCES 52 nC Dim. Millimeter Inches
Q 228 nC Min.  Max. Min. Max.
9¢ A | 3150 31.88 | 1.240 1.255
B | 7.80 8.20 0307 0.323
Lion) 100 ns Cc | 409 4.29]0.161 0.169
. D | 4.09 4.29[0.161 0.169
t, Inductive load, T, = 25°C 100 ns T+ 0o 4200161 oico
E,, | =1 V_=15V.L=30uH 24 mJ F | 1491 15.11 | 0.587 0.595
Cc  'Co’ "GE ’ HH, G |30.12 30.30 | 1.186 1.193
td(off) VCE =0.8 VCES’ RG = Roff =240 200N60 800 1100 ns H 38.00 38.23 | 1.496 1.505
Remarks: Switching times 200NBOA | 700 | 950 ns v | tees Ba oaey oae
t, may increase for 200N60| 350 500 ns L | 076 0.840.030 0.033
. M | 12.60 12.85 | 0.496 0.506
V-CE (Clamp).> 08+ Vees, 200N60A 200 280 ns N | 25.15 2542 [0.990 1.001
higher T. or increased R
E J G 200N60 | 14.4 3 O | 198 213|0.078 0.084
off : m P | 495 5097 (0195 0235
200N60A 96 mJ Q | 26.54 26.90 | 1.045 1.059
R | 3.94 4420155 0.174
S | 472 4850186 0.191
td(on) Inductive |Oad, TJ =125°C (|XGN 200N60A) 100 ns T 2459 25.07 | 0.968 0.987
t =1 V_=15V,L=30uH 200 ns U | -005 0.1 [-0.002 0.004
C Cc90’ GE !
E — — — 4.8 mJ
on V=08V ., R,=R;=24Q
Lo Remarks: Switching times 780 ns
t, may increase for V__ (Clamp) > 0.8+ V__, 250 ns
E,, higher T, or increased R 14.4 mJ
Risc 0.21 K/W
Ricx 0.05 KW
© 2000 IXYS All rights reserved 4535805 AIBLIN | BOLTE0R 5040001 SIBTALT BABATIE B2- 175
4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025
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Fig. 1. Saturation Voltage Characteristics Fig. 2. Extended Output Characteristics
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Advanced Technical Information

HiPerFAST™IGBT

IXGN 200N60B

Symbol Test Conditions Maximum Ratings
Vies = 25°C to 150°C 600 \Y
Vier = 25°C to 150°C; R, = 1 MQ 600 %
Vs Continuous +20 \
Veem Transient +30 \%
leos T, =25°C 200 A
leoo T, =90°C 120 A
ey T, =25°C,1ms 400 A
SSOA V=15V, T, =125°C,R =24 Q Iy, = 200 A
(RBSOA)  Clamped inductive load, L =30 uH @ 0.8V _

- T, =25°C 600 w
T, -55.... +150 °C
T, 150 °C
T -55.... +150 °C
VoL 50/60 Hz t=1min 2500 Vv~

lso, S 1 MA t=1s 3000 Vv~

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 .« . =1mA,V_ =0V 600 %
Veen I, =1mA V=V, 25 55V
les Vg =V T,= 25°C 200 pA
V., =0V T,=125°C 2 mA
locs Ve =0V, V =420V +400  nA
VCE(SEO e =legy Ve =15V 21 \%

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

V., = 600V
l,s, = 200 A
Veewy = 21V

SOT-227B, miniBLOC

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~

* Very high current, fast switching IGBT

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

* MOS Gate turn-on
- drive simplicity

 Low collector-to-case capacitance
(<50 pF)

» Low package inductance (< 5 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

« Easy to mount with 2 screws
» Space savings

 High power density

98606 (5/99)
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IXGN 200N60B

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) miniBLOC, SOT-227 B
min.| typ. max. —um S
9, Il =60A;V, =10V, 50| 75 S : N }@ Jrl|+ '
Pulse test, t <300 us, duty cycle <2 % api| b I @ ¥
J PNHU J
Cios 11000 pF o 1= E_J
C,. V. =25V,V__=0V,f=1MHz 680 pF
C.. 190 pF Lﬁﬁ#
| R
Q, 350 nC =L ! '
M4 screws (4x) supplied
Qge IC - IC9°' VGE =15V, VCE =05 VCES 72 nC Dim. Millimeter Inches
Q 131 nC Min.  Max. Min. Max.
9¢ A | 3150 31.88 | 1.240 1.255
t 60 ns B 7.80 8.20 | 0.307 0.323
d(on) i = 259° Cc | 409 4.29]0.161 0.169
. Inductive load, T, =25°C 45 o C | 409 4290161 0.169
" I.=100A,V =15V E 4.09 429 [0.161 0.169
E.n V_=08V__,R =R.=240Q 2.4 mJ F | 14.91 1511 | 0587 0.595
CE CES' "G off G |30.12 30.30 | 1.186 1.193
Lot Remarks: Switching times 200 | 360 ns H | 38.00 3823|1496 1505
may increase for 160 | 280 ns JK 1;:83 15:25 gggg 8‘3‘%
tri V,CE (Clamp).> 0.8 chsv 55 96 mJ L 0.76 0.84 | 0.030 0.033
h|gher TJ or increased RG M 12.60 12.85 | 0.496 0.506
E N | 2515 25.42 [ 0.990 1.001
(o] 1.98 2.13 | 0.078 0.084
t . 60 ns P | 495 5097 (0195 0235
d(on) Inductive load, T,=125°C Q | 26.54 26.90 | 1.045 1.059
t, | =100A V_ =15V 60 ns R 3.94 4.42 |0.155 0.174
E (e} 1 " GE 48 mJ S 4.72 4.85 [ 0.186 0.191
En V=08V R =R, =240 - IR
ns . 1 |-0. .
t“""ff) Remarks: Switching times 250 s
ri may increase for V. (Clamp) >0.8+V__,
E higher T, or increased R 8.7 mJ
Ryc 0.21 K/W
Rycx 0.05 K/W
©2000 IXYS Allights reserved T LT o e e @ o ot U e B2 - 179
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HiPerFAST™ IGBT IXGH 12N90C Vv_. = 900V

i ™ i =
Lightspeed™ Series | = 24A
C25
VCES(sat) - 30 V
t = 70ns
¢ fi(typ)
G
E
Symbol Test Conditions Maximum Ratings TO-247
Vies T, =25°Ct0150°C 900 \Y, P
Vier T, =25°Ct0 150°C; R = 1 MQ 900 Y, 4/.
Vies Continuous +20 \Y /
. { C(TAB)
Veeu Transient +30 \
less T. =25°C 24 A
l oo T, =90°C 12 A
e T. =25°C, 1 ms 48 A G = Gate, C = Collector,
E = Emitter, TAB = Collector
SSOA V=15V, T, =125°C,R =33 Q o = 24 A
(RBSOA) Clamped inductive load, L =300 uH @ 0.8V
- T, =25°C 100 w
T, -55...+150 °C
T, 150 °C
T -55... +150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in. Features
Mounting torque with screw M3.5 0.55/5 Nm/lb.in. « Very high frequency IGBT
Maximum lead temperature for soldering 300 °C * New generation HDMOS™ process
1.6 mm (0.062 in.) from case for 10 s « International standard package
Weiah 6 JEDEC TO-247
eight 9 « High peak current handling capability
Applications
Symbol Test Conditions Characteristic Values « PEC circuit
(T,=25°C, unless otherwise specified) « AC motor speed control
min. | typ. | max. + DC servo and robot drives
B B » Switch-mode and resonant-mode
BVees l. =250 pA V=0V 600 v power supplies
Ve l. =250pA,V =V, 25 50 V * High power audio amplifiers
lees Ve =V T,=25°C 100 pA
Vi =0V T,=125°C 15 mA
Advantages
loes V. =0V,V, =+20V +100 nA
_ _ * Fast switching speed
Veegsay o = leger Ve =15V 30V * High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 98582 (1/99)
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Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. |max.

TO-247 AD (IXGH) Outline

[— C—{ i - L
9, lo =g Ve =10V, 5| 10 S é— G t []
Pulse test, t < 300 us, duty cycle <2 % r-" v g 5
780 pF i ‘ i
=25V, V__ =0V, f=1MHz 60 pF —
res 15 pF A

i
33 nC g—l s M

le = oo Vee =15V, V. = 0.5V 10 nC
12 nC

td(on) Inductive Ioad T =25°C 20 ns Dim.| Millimeter Inches
t | = =15V, L =300 HH 20 ns Min. Max. | Min. Max.
t

t

ri C CQO’
=0. 8 ' R,=R,,=22Q A [19.81 20.32 [ 0.780 0.800
doff) Vees 135 1 200 ns B [0.80 21.46 | 0.819 0.845
. Remarks Switching tlmes may increase 70 | 180 ns C 575 16.26 | 0.610 0.640
for V. (Clamp) > 0.8+ V__, higher T or D | 355 3650140 0144
Eu increased Rg 032 | 070 mJ
E |4.32 5.49(0.170 0.216
t 20 ns F 5.4 6.2(0.212 0.244
d(on) °
. o Inductive load, T,=125°C 20 s G | 1.65 2.13]0.065 0.084
i |C legor Ve = 15V, L =300 pH H e LA
E 0.15 mJ J 1.0 1.4 |0.040 0.055
o =08V e R =R, =22Q 200 o K |10.8 11.0|0.426 0.433
doff) Remarks Switching tlmes may increase L 47 53/0.185 0.209
tfi for V (C|amp) >0.8¢ VCES’ higher T_] or 150 ns M 0.4 0.8|0.016 0.031
, |ncreased R, 0.70 mJ N 1.5 2.49 | 0.087 0.102
()
Ric 1.25 K/W
Rycx 0.25 KW
: 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 B2-181
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HiPerFAST™IGBT IXGH 28N90B
Preliminary data sheet
o}
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 900 \Y
cor T, =25°Ct0 150°C; R . = 1 MQ 900 Y,
Vies Continuous +20 \%
Ve Transient +30 \
lers T, =25°C 51 A
lesso T. =110°C 28 A
lew T, =25°C,1ms 120 A
SSOA Vi=15V, T, =125°C,R =10 Q oy = 56 A
(RBSOA) Clamped inductive load, L =100 pH @ 0.8V
P, T, =25°C 200 w
T, -55...+150 °C
T, 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C
1.6 mm (0.062 in.) from case for 10 s
M, Mounting torque (M3) 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified)
min.| typ. | max.
BV . l. =250pA,V, =0V 900 \%
Veem I =250 pA, Vg =V, 25 5 V
lees Ve = Vs T,=25°C 500 pA
Vi =0V T,=150°C 5 mA
loes V. =0V,V, =120V +100  nA
Vg lo =lep Vee =15V 18| 25 V

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

V.. = 900 V
l,s, = 51 A
VCE(SAT) = 18 V
tiws = 130 ns
TO-247 AD
(IXGH) 7
/
Amm
G
c E
TO-268 (D3)

(IXGT) ”
. ; ]
E

4\ (TAB)

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

« International standard packages
JEDEC TO-268 surface
mountable and JEDEC TO-247 AD
« High currenthandling capability
* Latest generation HDMOS™ process
* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages

» Space savings (two devices in one
package)

* High power density

* Suitable for surface mounting

 Switching speed for high frequency
applications

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

98634A (06/21/00)
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IXGH 28N90B

IXGT 28N90B
Symbol Test Conditions Characteristic Values .
(T,=25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. ~ G ' —L
g, I =l Ve =10V, 20| 32 s é— d F t I
< <20 i U
Pulse test, t <300 ps, duty cycle <2 % ) R B
Ci.s 3200 pF L l 1
C... V,=25V,V, =0V, f=1MHz 160 pF i f
Cres 32 pF A
i
Q, 100 | 150 nC Q—I s M
Q,. le =leyyo Vee =15V, V= 0.5 V 18| 28 nC Ko Y
Qqc 40 70 nC
td(on) Inductive load, TJ =25°C 30 ns Dim.| Millimeter Inches
tri |C = lcuo* VGE =15V 30 ns Min. Max. | Min. Max.
00| w0 ns || f pEa0c o o
t, Remarks: Switching times may 130 220 ns c 1575 16.26 | 0.610 0.640
£ increase for V. (Clamp) > 0.8 + V 12 - b | 355 3650140 0144
off higher T, or increased R : E 1232 54910170 0216
t ] Cre 30 ns F 5.4 6.2(0.212 0.244
td(on) Inductive load, T,=125°C - - G 1165 21310065 0.08a
i le = loyyor Ve =15 V o ; H - 45| 0.177
_ - - . m J 1.0 1.4|0.040 0.055
. o Ve =08 Veeg Ry =R =4.7Q 280 ns K |10.8 11.0|0.426 0.433
d(off) Remarks: Switching times may L 47 5.3/0.185 0.209
tfi increase for VCE (C|amp) >0.8e VCES’ 190 ns M 0.4 0.8|0.016 0.031
o higher T, or increased R 25 mJ N 1.5 2.49(0.087 0.102
Ric 0.62 K/W TO-268AA (D? PAK)
Rinex TO-247 0.25 KW

. . Dim. Millimeter Inches
Min. Recommended Footprint Min.  Max. | Min.  Max.
A 49 51| .193 .201
[‘H 0.653 [16.59] ﬁ A, | 27 29| .106 .114
I ﬁ A, .02 25| .001 .010
‘ . b 1.15 1.45| .045 .057
| ;{ b, 1.9 21 75 .83
L %*,7L7,4*§; — C 4 65| .016 .026
q [Te)
= ! - D [13.80 14.00 | .543 .551
N ‘ 5o & E [15.85 16.05| .624 .632
= . =] 3 E, | 13.3 13.6| .524 .535
g | | b s e | 545BSC 215 BSC
° | H [18.70 19.10 | .736 .752
r - —B L 2.40 2.70| .094 .106
L1 | 1.20 1.40 | .047 .055
[ I B [3.00] L2 | 1.00 1.15| .039 .045
J L3 0.25 BSC .010 BSC
0.215 [5.46] 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 B2-183
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High Voltage IGBT Vees | e | Verean
IXGP 2N100 1ooov‘ 1.5A ‘ 35 V

IXGP 2N100A 1000V| 15A 40 V
Symbol Test Conditions MaximumRatings  15_990
Vies T, =25°Cto150°C 1000 \Y
Veer T, =25°Cto 150°C; R =1 MQ 1000 %
Viees Continuous +20 \Y
Ve Transient +30 % 4
leos T, =25°C 3 A 1
leso T, =90°C 15 A 23
ey T. =25°C,1ms 5 A
SSOA Vg =15V, T,=125°C, R = 150Q lgy =3 A 1=Cate 2 =Collector
. . B 3 =Emitter 4 = Collector
(RBSOA)  Clamped inductive load, L =300 pH @ 0.8V
P, T, =25°C 25 W
P. T, =25°C 11 W
T, -55... +150 °C
T 150 °C
Tore -55... +150 °C
Weight 4 g
Max. Lead Temperature for 300 °C

Soldering (1.6mm from case for 10s) Features

* International standard package
* Low VCE(sat) i
- for low on-state conduction losses

* High currenthandling capability

Symbol Test Conditions Characteristic Values
(T, =25°C unless otherwise specified) Min. |Typ. Max. * MO,S Ga.te turn-on
- drive simplicity

BV | =25uA,V_=0V 1000 vV * Voltage rating guaranteed at high

°Fs c WA Vee temperature (150°C)
VGE(m) lc =25pA,V =V 4 8 \%
lees V=08V T, = 25°C 10 pA  Applications

V. =0V T, = 125°C 200
°F ’ A Capacitor discharge
lees Vg, =0V,V, =20V +100 nA » Anode triggering of thyristors
» DC choppers
VCE(sat) le =legy Ve =15V IXGP2N100 35 V » Switched-mode and resonant-mode
IXGP2N100A 40 V power supplies.

IXYS reserves the right to change limits, test conditions, and dimensions. 95514B (6/97)
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IGIXYS IXGP2N100  IXGP2N100A

Symbol Test Conditions Characteristic Values ]
(T,=25°C unless otherwise specified) Min. |Typ. Max. TO-220 AB (IXGP) Outline
-
95 lo =lego Ve =10V, 0.25 0.5 S - ' = ""
Pulse test, t < 300 ps, duty cycle <2 % ok l + E
= L 1
- - — o ] .
V=25V, V., =0V, f=1MHz 80 pF il
Coes 7.5 pF | 4
C.. 1.8 pF J N * =
T
Qg le =gy Vee =15V, V .= 0.5 Vees 50 nC . - —r
Qge 15 nC - -
Q. 25 nC -
tyom Inductive load, T,=25°C 100 ns DMl Millimeter Inches
t, lo = oo Ve = 15V, L = 300pH 200 ns Min. _Max. | Min._Max.
n c cov' -~ GE H A |12.70 13.97 [0.500 0.550
L R, =150 Q 600 ns B |14.73 16.00 |0.580 0.630
t, Veiave = 0.8 V¢ IXGP2N100 800 ns C 9.91 10.66 10.390 0.420
i D | 354 4.08|0.139 0.161
IXGP2N100A | 400 ns E | 585 6.85|0.230 0.270
E Note 1 0.25 mJ F 2.54 3.18 |0.100 0.125
oft G | 1.15 1.65[0.045 0.065
. _ R H | 279 5.84[0.110 0.230
tyom Inductive load, T,=125°C 100 ns 3 064 101 |0.025 0.040
t, I =lgg Vee =15V, L = 300pH 200 ns K | 254 BscC|0.100 BSC
o M 4.32 4.82 (0.170 0.190
Eon R; = Ry =150 Q 0.14 mJ N | 1.14 1.39 |0.045 0.055
V =08V 100 ns Q | 0.35 0.56 [0.014 0.022
deff) crave CES R | 229 2.79(0.090 0.110
t, Note 1 1200 ns
t. 1500 ns
E, 0.5 mJ
R 5 KW
Ryn 110 KW
Notes: 1. Switching times may increase for V. (Clamp) > 0.8 V., higher T, or increased R
i d d b f the followi .S. .
©2000XYS Allrights reserved e e ™ o 2 b o e of Kl 1. P B2 - 185
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LIXYS

c
Preliminary data sheet G

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 1000 \
Vier T, =25°Ct0150°C; R, =1MQ 1000 %
Vies Continuous 20 \
Veem Transient +30 \%
leos T, =25°C 16 A
lcso T. =90°C 8 A
lew T, =25°C,1ms 32 A
SSOA Vg =15V, T,,=125°C, R ;=120 Q oy =16 A
(RBSOA)  Clampedinductive load @0.8V
P, T, =25°C 54 W
T, -55... +150 °C
L 150 °C
T, -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque with screw M3 0.45/4 Nm/lb.in.
Mounting torque with screw M3.5 0.55/5 Nm/lb.in.
Weight TO-220 4 g
TO-263 2 g
Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) Min. Typ. Max.
BV s I =1mA VvV, =0V 1000 v
Veewn l. =250 A, V=V, 25 5.0 %
lees Ve = 0.8V g T,= 25°C 25 pA
Vg =0V T,=125°C 250  pA
legs V=0V, V, =420V +100  nA
Veeoan le = logey Ve = 15V 22| 27

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

V., = 1000 V
l, = 16 A
Ve = 2.7V

TO-220AB (IXGP)

TO-263 (IXGA)

Features

* International standard packages
JEDEC TO-220AB and TO-263AA
* 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

 Capacitordischarge

Advantages
« Easy to mount with one screw

» Reduces assembly time and cost
 High power density

985658 (7/00)
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LIIXYS

IXGA 8N100
IXGP 8N100

Symbol Test Conditions Characteristic Values ]
(T, = 25°C, unless otherwise specified) Min. | Typ. | Max. TO-263 AA (IXGA) Outline
O Ic = Icgo VCE =10V 4 7.6 S ‘ I T e
Pulse test, t < 300 us, duty cycle <2 % L ! T
] Api in
=, D1
— — D g
leom V. =10V, V, =10V 40 A oI iy
HEI K]
- T G T
*‘EE\ ‘: :z ¢ —I=F
CoeS VCE:25 V, VGEZOV,leMHZ 34 pF (Elo AT
Cres 10 pF r M
/
Q, 225 nC T
Q,. lo = leoy Ve =15V, Vi = 0.5 Vg 4.8 nC
Qgc 8.5 nC Dim Millimeter Inches
Min. Max. Min. Max.
H — o A 4.06 4.83 .160 .190
taony Inductive load, T, =25°C 15 ns A | 203 279 | 080 110
t. | =l_,V._=15V 30 ns b 0.51  0.99 | .020 .039
ri c Co0” " GE b2 | 1.14 1.40 | .045 .055
td(off) Ve =800V, R =R =120 Q 600 | 1000 ns 0.46  0.74 | .018 .029
Rem rk : WI hln |m m c2 1.14 1.40 .045 .055
tfi . ema Sf SV tC(CIgt )e>SO Ba)\// 390 900 ns D 8.64 9.65 .340 .380
increase for am . , . . ) .
Eoff . . CE P CES 23 5.0 mJ D1 7.11 8.13 280 320
higher T, or increased R E | 965 10291 .380 .405
J G E1l 6.86 8.13 270 .320
e 2.54 BSC .100 BSC
T - 15 ns L [|1461 1588 | .575 .625
d(on) Inductive load, T, =125°C L1 | 229 279 | .090 .110
t. 30 ns L2 | 1.02 1.40 | .040 .055
E” lc = Icgo’ VGE = 15 \ O 5 J L3 1.27 1.78 .050 .070
_ o . m L4 0 038 0 .015
t on VCE - 800 V’ RG - Roff - 120 Q 800 R 0.46 0.74 .018 .029
d(off) Remarks: Switching times may ns
t increase for V_ (Clamp) > 0.8V, 630 ns
E. higher T or increased R, 3.7 mJ TO-220 AB (IXGP) Outline
> M |-
R 23 KW o,
RthCK TO-220 05 KW L .
™M 4
FFZ B }
123] 4 l -
HY
]
G
| IN|Be
ol K |a— —|Rle—
— L e
Dim. Millimeter Inches
Min. Recommended Footprint Min. Max. | Min. Max.
A [12.70 13.97 |0.500 0.550
B [4.73 16.00 |0.580 0.630
. . C |9.91 10.66 [0.390 0.420
070 (17.18) D |3.54 4.08|0.139 0.161
[ E |585 6.85|0230 0.270
1 [ ] F |254 3180100 0.125
CH I - G |1.15 1.65|0.045 0.065
g Jooszs (1.59) H |2.79 5.84[0.110 0.230
3 |:| 008 (203 J |064 1.01|0.025 0.040
2 K |254 BSC|0.100 BSC
-| |-o.15 (3.81)
M [4.32 4.82[0.170 0.190
0350 (8.89)—~' N 1.14 1.39 |0.045 0.055
Q [0.35 0.56[0.014 0.022
R [2.29 2.79/0.090 0.110
: 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 B2 -187
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LIXYS

L O W VCE(Sat) I G B T VCES ‘ Ic25 ‘ VCE(sat)
High Speed IGBT IXGH 12N100 1000V |24 A| 35V
c
G
E
Symbol Test Conditions Maximum Ratings TO-247AD
Vies T, =25°Cto 150°C 1000 Y,
. T, =25°Ct0 150°C; Ry = 1 MQ 1000 v
Viees Continuous +20 \Y G C(TAB)
Ve Transient +30 \Y Ce
| T. =25°C 24 A
28 c G =Gate C  =Collector
lcoo T, =90°C 12 A E = Emitter TAB = Collector
lew T, =25°C,1ms 48 A
SSOA Vge=15V, T, =125°C, R, = 150 O oy = 24 A
(RBSOA) Clamped inductive load, L =300 pH @0.8V
R T, =25°C 100 w
T, -55 ... +150 °C
T 150 °C
Teo -55... +150 °C
M, Mounting torque (M3) 1.13/10 Nm/Ib.in. Features
Weight 6 g * International standard package
. - 5 JEDEC TO-247 AD
Maximum lead temperature for soldering 300 C * 2nd generation HDMOS™ process
1.6 mm (0.062 in.) from case for 10 s
¢ LOW VCE(sat)
- for low on-state conduction losses
o o ¢ High current handling capability
Symbol TestConditions Characteristic Values * MOS Gate turn-on
(T, =25°C, unless otherwise specified) - drive simplicity
Min.| Typ. | Max. * \/oltage rating guaranteed at high
temperature (125°C
BV, I =3mA, V=0V 1000 v perature (125°C)
BV . temperature coefficient 0.072 %/K Applications
* AC motor speed control
Veew) le =500 uA, Vi =V 2.5 5.5 V' e DC servo and robot drives
Ve t€Mperature coefficient -0.192 %/K  * DC choppers
® Uninterruptible power supplies (UPS)
lees Ve =08V T,=25°C 250 uA  * Switch-mode andresonant-mode
Ve =0V T,=125°C 1 mA power supplies
logs Vg =0V,V, =220V +100 nA  Advantages
® Easy to mount with 1 screw
Ve s le =legp Vee =15V 12N100 35 Vv (isolated mounting screw hole)
12N100A 40 Ve High power density
IXYS reserves the right to change limits, test conditions, and dimensions. 95590B(7/00)
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|
GIXYS IXGH12N100 IXGH12N100A
Symbol Test Conditions Characteristic Values .
(T,=25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
Min. | Typ. | Max. ~ G ' —L
g, lo =l Ve =10V, 6| 10 s é— d F t i
< <20 i U
Pulse test, t < 300 ps, duty cycle <2 % ) [} B
Ci.s 750 pF l!‘ l 1
C... V. =25V,V =0V, f=1MHz 80 pF i t
Cres 30 pF A
I
Q, 65 90 nC Q—I s M
Q,. le =lego Voe =15V, V. = 0.5V 8 nC Ko Y
Q,. 24 45 nC
td(on) Inductive load, T, =25°C 100 ns Dim.| Millimeter Inches
tri |c — ICQ[)Y VGE =15V, L= 300 HH‘ 200 ns Min. Max. | Min. Max.
= - — A [19.8120.32 | 0.780 0.800
Liorn Vee .08 Vegs: R = Ry =120 0 850 | 1000 ns B [0.80 21.46 | 0.819 0.845
t, Remarks: Switching times may 12N100 800 | 1000 ns c 15.75 16.26 | 0.610 0.640
increase forV__ (Clamp) >0.8V__, D |3.55 3.65[0.140 0.144
Hohar T e d% ces’  12N100A 500 | 700 ns
igher T, or increase E |4.32 5.49(0.170 0.216
Eoi ’ © 12N100 2.5 mJ F 54 6.2|0.212 0.244
12N100A 15 30 mJ G |1.65 2.13[0.065 0.084
H - 45]|- 0.177
Lyony 100 ns J | 10 1.40.040 0.055
K |10.8 11.0|0.426 0.433
t Inductive load, T, = 125°C 200 ns
E 11 mJ L 47 5.3/0.185 0.209
on lc = legy Ve =15V, L =300 pH : M | 04 08]0.016 0.031
Lot V=08V, R, =R =1200 900 ns N | 1.5 2.49|0.087 0.102
t. o 12N100 1250 ns
fi Remarks: Switching times may
increase for V_ (Clamp) > 0.8 12N100A 950 ns
E,q Ve higher T or increased R 12N100 35 mJ
12N100A 2.2 mJ
Risc 1.25 KW
Ricx 0.25 KIW
IXGH12N100/A characteristic curves may be found in the IXGH12N100U/AU1
datasheet.
© 2000 IXYS Allrights reserved 4535595 | 451106 5017508 5040061 5167417 5480718 B2 - 189
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LIXYS

Low VCE(Sat) IGBT with Diode Vs ‘ | e ‘VCE(Sat)
High Speed IGBT with Diode  |xGH 12N100U1 1000V |24 A| 3.5V
Combi Pack IXGH 12N100AU1 1000V |24 A| 4.0V
c
G
E
Symbol Test Conditions Maximum Ratings TO-247AD
Vies T, =25°Cto150°C 1000 Y,
. T, =25°Ct0150°C; R . =1MQ 1000 %
| 2
Vees Continuous +20 v /
Veem Transient +30 \% !
G C (TAB)
I T, =25°C 24 A Ce
leso T, =90°C 12 A
lew T, =25°C,1ms 48 A G =Gate C  =Collector
E = Emitter TAB =Collector
SSOA Vg =15V, T,, = 125°C, R, = 150 Q oy = 24 A
(RBSOA) Clamped inductive load, L =300 pH @ 0.8V
P, T, =25°C 100 W
T, -55... +150 °C
L 150 °C  Features
L -55...+150 °C - International standard packages
JEDEC TO-247
M, Mounting torque with screw M3 1.13/20 Nm/lb.in. « IGBT with antiparallel FRED in one
] package
Weight 6 9 « HDMOS™ process
Maximum lead temperature for soldering 300 °c ¢ Low V...
1.6 mm (0.062 in.) from case for 10 s - forminimum on-state conduction
losses

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

BV . l. =3mMA,V, =0V 1000 v

BV . temperature coefficient 0.072 %/K

Veem lo =500 pA, Vo =V, 25 55V

Ve t€Mperature coefficient -0.192 %/K

lees V=08,V T,= 25°C 300 pA

Vg =0V T,=125°C 5 mA

legs V=0V, V, =420V +100  nA

Vg le = loege Voe = 15 12N100U1 3.5 %

12N100AU1 4.0 \%

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

* MOS Gate turn-on
- drive simplicity

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

Applications

DC choppers

AC motor speed control

DC servo and robot drives
Uninterruptible power supplies (UPS)
Switch-mode and resonant-mode
power supplies

Advantages

» Easy to mount with one screw

» Reduces assembly time and cost

» Space savings (two devices in one
package)

95596C (7/00)
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LIIXYS

IXGH12N100U1

IXGH12N100AU1

Symbol Test Conditions Characteristic Values .
(T, =25°C, unless otherwise specified) Min. |Typ. | Max. T0-247 AD (IXGH) Outline
_ . _ [— C—{ - L
9. lo =l Ve =10V, 6 10 S ¢ | i
Pulse test, t < 300 ps, duty cycle <2 % e 5 d F t ]
{
Ci.s 750 pF F1T+b ' B
C... V,=25V,V =0V, f=1MHz 120 pF L l |
C.. 30 pF - t
Q, 65| 9 nC | 0
Q,. lo =l Voe =15V, V=05V 8/ 20 nC CLI ] y
Q.. 24| 45 nC ==
9 K—»{ — <—N
tyom) 100 ns
t Inductive load, T,=25°C 200 ns
l. =1.,V.. =15V, L =300 uH Dim.| Millimeter Inches
td(off) ¢ _ co0’ " GE _ _ H 850 | 1000 ns Min. Max. | Min. Max.
tﬁ VCE - 800 V’ F.QG _ Roff. - 120 Q 12N100U1 800 1000 ns A 19.81 20.32 | 0.780 0.800
Remarks: Switching times may 12N100AUL | 500! 700  ns B [0.80 21.46 | 0.819 0.845
increase for V. (Clamp) > 0.8V, C [15.75 16.26 | 0.610 0.640
Eon higher T, or increased R 12N100U1 25 mJ D |3.55 3.65|0.140 0.144
12N100AU1 | 15| 30 mJ E |432 5.49]0.170 0.216
t 100 ns F 5.4 6.2(0.212 0.244
d(on)
G |1.65 2.13|0.065 0.084
t Inductive load, T, = 125°C 200 ns H . 45]- 0.177
Een I =l Vi =15V, L =300 uH 11 mJ 3 | 10 140040 0.055
tyorn V_ —800V.R =R . =1200 900 ns K |10.8 11.0|0.426 0.433
cE T ' R = Ro = L 47 5.3/0.185 0.209
L Remarks: Switching times may 12N100U1 | 1250 ns M 0.4 0.8|0.016 0.031
increase for V_ (Clamp) > 0.8V, 12N100AUL | 950 ns N | 1.5 2.49|0.087 0.102
E,, higher T, orincreased R, 12N100U1 35 mJ
12N100AU1 22 mJ
Rye 1.25 KW
Riex 0.25 KW
Reverse Diode (FRED) Characteristic Values
(T, =25°C, unless otherwise specified)
Symbol Test Conditions Min. |Typ.| Max.
A l. =8A,V =0V, 275V
Pulse test, t <300 pus, duty cycled <2 %
lns le =legyr Voe =0V, -di/dt = 100 A/us 6.5 A
i V, =540V T,=125°C | 120 ns
I, =1A, -di/dt=50Alus, V., =30V T,= 25°C | 50| 60 ns
Ryse 25 KW
© 2000 IXYS All rights reserved 435502 4681106 5017608 5049061 5187917 S54BOTS B2-191
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IXYS IXGHI2N100U1  IXGH12N100AU1
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Figure 1. Saturation Voltage Characteristics

Figure 2. Extended Output Characteristics
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Figure 3. Saturation Voltage Characteristics Figure 4. Temperature Dependence of V.,
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Figure 5. Admittance Curves Figure 6. Capacitance Curves
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IXGH12N100U1l IXGH12N100AU1
1200 5 1000 ‘ 5
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0 1100 ¢ 4 m 800 f ‘ 4
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Figure 7. Dependence of tfi and E_ . on .. Figure 8. Dependence of tfi and E_,. on R_.
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1 / 24
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Figure 11. Transient Thermal Resistance
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Fig. 16. Reverse recovery time .
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Fig. 18. Transient thermal impedance junction to case.
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IGBT

IXGA/IXGP12N100

Vv

| VCE(sat)

CES ‘ IC25

1000V 24A | 35V

IXGA/IXGP12N100A 1000V | 24A | 40V

Preliminary Data Sheet

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 1000 \Y
Veer T, =25°Ct0150°C;R . =1MQ 1000 \Y
Ve Continuous +20 \
Veem Transient +30 \%
leos T, =25°C 24 A
lcoo T. =90°C 12 A
e T, =25°C,1ms 48 A
SSOA Ve =15V, T, =125°C,R =150 Q Iy =24 A
(RBSOA) Clamped inductive load, L =300 pH @0.8V
P. T. =25°C 100 w
T, -55 ... +150 °C
Tom 150 °C
Teg -55... +150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.
Mounting torque with screw M3.5 0.55/5 Nm/lb.in.
Weight 4 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 e . =3mA,V =0V 1000 \Y
Veem lo =250 pA, Vo =V, 2.5 55 v
lees V=08,V T,= 25°C 250 HA
Vge=0V T,=125°C 1 mA
loes V=0V, V =220V +100 nA
Veeean le = leeer Ve =15 12N100 35 \Y
12N100A 4.0 \Y

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

TO-263 (IXGA)

E /T C(TAB)

Features

« International standard packages

JEDEC TO-220AB and TO-263AA

« Second generation HDMOS™

process

e Low V,

CE(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 one screw
Reduces assembly time and cost
High power density

95591A (3/97)

© 2000 IXYS All rights reserved
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IXGA12N100
IXGA12N100A

IXGP12N100
IXGP12N100A

Symbol Test Conditions Characteristic Values ]
(T, =25°C, unless otherwise specified) Min. | Typ. | Max. TO-220 AB (IXGP) Outline
- M |-
95 Ic = Icgo; VCE =10V, 6 10 S [ C—» —> N
Pulse test, t <300 us, duty cycle <2 % — Y: T 1
} E
Q, 65| 9 nC o<l B 1
Q.. lo =l Voe =15V, V=05V 8| 20 nC 123] § l -
Qe 24| 45 nC I_‘“ i
Lo Inductive load, T, = 25°C 100 ns G 4{‘] a
t, I =l Voo =15V, L =300 uH 200 ns iy SR
Lo V. =800V,R,=R,=120Q 850 | 1000  ns L
t, Remarks: Switching times may 12N100A | 500 | 700 ns
increase for V__ (Clamp) >0.8 V__, 12N100 800 | 1000 ns Dim.| Millimeter Inches
E higher T, orincreased R 12N100A | 25 4 ml Min. Max. | Min. Max.
off : A 112.70 13.97 [0.500 0.550
B [14.73 16.00 |0.580 0.630
tyom) 100 ns C |9.91 10.66 [0.390 0.420
t Inductive load, T, = 125°C 200 ns D |354 4080139 0.161
" _ _ _ E |585 6.85[0.230 0.270
E, lo =legy Ve =15V, L =300 pH 11 mJ F_|254 3.18(0.100 0.125
oo Vi =800V,R,=R=120Q 900 ns G |1.15 1.65[0.045 0.065
0 e o O H |2.79 5.84|0.110 0.230
t, Remarks. Switching times may 12N100A | 950 ns T Toos 1010025 0040
'r!crease for_VCE (Clamp) >0.8 VCES’ 12N100 1250 ns K 2.54 BSC |0.100 BSC
higher T, or increased R, M |432 4.82(0.170 0.190
Eo 12N100A 4 mJ N |1.14 1.39 |0.045 0.055
12N100 6 mJ Q |0.35 0.56 |0.014 0.022
R |2.29 279 |0.090 0.110
Ryuc 125 KW
Rk 0.25 KW TO-263 AA (IXGA) Outline
— f——f ==
r 2 *czl\ E — Et —f
W = L 1 lw
" N
s
el T YT
[0 PA]AER®]
/ r Al
o‘fg\g )
‘u 4
Dim Millimeter Inches
Min. Max. Min.  Max.
Min. Recommended Footprint A 4.06  4.83 | .160 .190
Al 2.03 2.79 | .080 .110
b 0.51 0.99 .020 .039
. .70 (17. ! b2 1.14 1.40 .045 .055
c 0.46 0.74 | .018 .029
| I:l c2 1.14 1.40 | .045 .055
g D 8.64 9.65 | .340 .380
—_H - ———— — — Mome2s (1.59) D1 7.11 8.13 | .280 .320
-+ E 9.65 10.29 .380 .405
2 |:|_ 008 (203) El 6.86  8.13 | .270 .320
L __I |-o.|5 (381) e 2.54 BSC .100 BSC
L 14.61 15.88 | .575 .625
-—0.3% (s.69—~ L1 | 229 279 | .090 .110
L2 1.02 1.40 | .040 .055
L3 1.27 1.78 | .050 .070
L4 0 0.38 0 .015
R 0.46 0.74 | .018 .029
d d b f the followil .S. : H
B2 - 196 4833500 4GBLI00 5017608 5049061 5187917 5486915 ©2000 IXYS Allrights reserved
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I G BT VCES ‘ IC25 ‘ VCE(sat)
Combi Pack IXGA/IXGP12N100U1 1000V 24A | 35V
IXGA/IXGP12N100AU1 1000V 24A | 40V
C
G
Preliminary Data Sheet
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 1000 \Y
cor T, =25°Ct0150°C; R =1MQ 1000 \Y,
Vies Continuous +20 \
Veem Transient +30 \%
less T, =25°C 24 A
l oo T. =90°C 12 A
lew T, =25°C,1ms 48 A
SSOA Vg =15V, T, =125°C, R, = 150 Q low =24 A
(RBSOA)  Clamped inductive load, L =300 pH @0.8V_
P. T, =25°C 100 W
T, -55... +150 °C
T, 150 °C
To -55... +150 °C
M, Mounting torque with screw M3 0.45/4 Nm/lb.in.
Mounting torque with screw M3.5 0.55/5 Nm/lb.in.
Weight 4 g
Maximum lead temperature for soldering 300 °C

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

Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified) Min. Typ. Max.
BV . l. =3mMA,V, =0V 1000 %
Veea lo =250 pA, Vo =V, 25 55V
legs V=038,V T,= 25°C 300 pA
V=0V T,=125°C 3 mA
loes Vg, =0V,V =120V +100  nA
Vg le = loegy Voe = 15 12N100 3.5
12N100A 4.0 \%

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

TO-220AB(IXGP)

TO-263 AA (IXGA)

Features

* International standard packages
JEDEC TO-220AB and TO-263AA
 IGBT with antiparallel FRED in one
package
» Second generation HDMOS™ process
* Low Ve ,
- for minimum on-state conduction
losses
* MOS Gate turn-on
- drive simplicity
 Fast Recovery Expitaxial 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

» Easy to mount with one screw

» Space savings (two devices in one
package)

» Reduces assembly time and cost

» High power density

95592A (3/97)

© 2000 IXYS All rights reserved
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IXGA12N100U1
IXGA12N100AU1

IXGP12N100U1
IXGP12N100AU1

Symbol Test Conditions Characteristic Values .
(T, = 25°C, unless otherwise specified) Min. | Typ. | Max. TO-220 AB (IXGP) QOutline
— . — - M |-
gfs Ic - Icgo' VCE =10V, 6 10 S (a—C —> —» &N
Pulse test, t < 300 ps, duty cycle <2 % - '*: T 1
j E
Qg 65 90 nC T B i
Q, I =l Ve =15V, V=05V, 8| 20 nc 2s] 4 4 L
Q,. 24| 45 nC | w
A
tyom) Inductive load, T, = 25°C 100 ns i
- - — G
L, le =1y Ve =15V, L =300 pH 200 ns o Lila
LI V. =800V,R,=R,=120Q 850 | 1000 ns Ikl /Rl
t; Remarks: Switching times may 12N100A | 500 | 700  ns L=
increase for V. (Clamp) >0.8V,,, ~ 12N100 | 800 | 1000  ns
E ; ; 12N100A 4 6 mJ Dim.| Millimeter Inches
off higher T, orincreased R Min. Max | Min.  Max.
toiom 100 ns A 12.70 13.97 |0.500 0.550
t Inductive load, T, =125°C 200 B 4.73 16.00 |0.580 0.630
r L =l V_=15V L=300 uH ns C |9.91 10.66 |0.390 0.420
E, c T leoor VeE T L= H 1.1 mJ D |354 4.08[0.139 0.161
by} Vo =800 V1R =R, 21200 S I A el
t, Remarks: Switching times may 12N100A | 950 ns o T1ic 1o To0as 0o6e
increase for V_ (Clamp) >0.8V__, 12N100 | 1250 ns H [279 5.84[0.110 0.230
higher T, or increased R J 1064 1010025 0.040
o g ’ e 12N100A 8 mJ K |254 BSC|0.100 BSC
12N100 10 mJ M |4.32 4.82[0.170 0.190
N |1.14 1.39 |0.045 0.055
R 125 KW Q |0.35 0.56 [0.014 0.022
thic R |229 279 |0.090 0.110
Rycx 0.25 KW
TO-263 AA (IXGA) Qutline
Reverse Diode (FRED) Characteristic Values
(T, = 25°C, unless otherwise specified) e S B o
Symbol  TestConditions Min. | Typ. Max. F L T
W = 2l I D1
VF IF :8A, VGE =0 V, 2.75 \Y o EL £ 0 [75
Pulse test, t <300 ps, duty cycle d < 2 % T *\ 0 *r%
— — ; — *H‘E i—ﬁ: o . ‘:i —g[ )
[y I =l Voe =0V, -di/dt = 100 Alps 6.5 A —
t, V., =100V, T,=125°C 140 ns
I =1A,-di/dt=50Alus, V. =30V T, =25°C 50 | 60 ns L
PR
Rysc 25 KW
Dim. Millimeter Inches
Min. Max. Min.  Max.
A 4.06 4.83 .160 .190
Al 2.03 2.79 .080 .110
b 0.51 0.99 .020 .039
. . b2 1.14 1.40 .045 .055
Min. Recommended Footprint p 046 o074 o8 029
c2 1.14 1.40 .045 .055
. , D 8.64 9.65 .340 .380
70 (17 D1 | 7.11 813 | .280 .320
l E 9.65 10.29 .380 .405
1 I:l El 6.86 8.13 .270 320
g‘ e 2.54 BSC .100 BSC
;‘ __________ [0.0625 (1.59) L 14.61 15.88 | 575 .625
g |:|"m 08 L1 | 229 279 | .090 .110
- L2 1.02 1.40 .040 .055
L - f-0.15 (381) L3 | 1.27 1.78 | .050 .070
. ! L4 0 0.38 0 .015
om0 e — R 046 074 | 018 029
B2 - 198 ST a1 e e b e T o e IO SS ©2000 IXYS Al rights reserved
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Figure 1. Saturation Voltage Characteristics Figure 2. Extended Output Characteristics
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Figure 5. Admittance Curves

Figure 6. Capacitance Curves
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l_-l IXYS Advanced Technical Information

IGBT IXGH 15N100C V. = 1000V
IXGT 15N100C I, = 30A
Lightspeed Series CE(sat) '
c
G
E
Symbol Test Conditions Maximum Ratings TO-268
(IXGT)
Vies T, =25°Cto 150°C 1000 Y, ;
Ver T, =25°Cto0 150°C; R . = 1 MQ 1000 % G [ i
Vies Continuous +20 \
Viem Transient +30 \
loos T, =25°C 30 A T0-247 AD (IXGH)
l oo T, =90°C 15 A
ey T. =25°C, 1 ms 60 A
SSOA V=15V, T, =125°C, R =10 Q oy =40 A
(RBSOA)  Clampedinductive load @ 0.8V G
Ce C (TAB)
P. T. =25°C 150 w
T, -55... +150 °C G = Gate, C = Collector,
TJM 150 oC E = Emitter, TAB = Collector
otg -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
Features
M Mountingtorque (M3) (TO-247 1.13/20 Nm/lb.in.
d gtorque (M3) ( ) « International standard packages
Weight TO-247 AD 6 g JEDEC TO-268 surface and
TO-268 4 g JEDEC TO-247 AD
» Low switching losses
* MOS Gate turn-on
- drive simplicity
o Applications
Symbol TestConditions Characteristic Values
(T, = 25°C, unless otherwise specified) + AC motor speed control
min. | typ. | max. + DC servo and robot drives
» DC choppers
BV e lc =250pA,V =0V 1000 V * Uninterruptible power supplies (UPS)
Veg(m) Il =250 pA, V=V, 25 5 \Vj » Switched-mode and resonant-mode
power supplies
lees Vo =V T,= 25°C 100 pA
Ve =0V T,=125°C 3.0 mA  Advantages
lees Ve =0V, V  =£20V +100 nA * High power density
* Suitable for surface mounting
Ve san e =lege Ve =15V 35 V  « Easy to mount with 1 screw,
T,=125°C 2.6 \% (isolated mounting screw hole)
IXYS reserves the right to change limits, test conditions, and dimensions. 98646 (8/99)
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LIXYS

IXGH 15N100C
IXGT 15N100C

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. | max. ~ G ' —L
9, lo =l Ve =10V, 12| 16 s é— —d F t |
i G
Pulse test, t < 300 ps, duty cycle <2 % T Dj* R B
C.. 1720 pF |
C... «=25V,V,_=0V,f=1MHz %5 PF ﬂ—‘H t
C,es 35 pF A
i
73 nC
Q GJ s M
Q,. le = logp Ve =15V, Vo = 0.5 Vg 13 nC o T
Q.. 26 nC
tyom Inductive load, T, =25°C 25 ns
¢ | =1 =15V 15 ns Dim.| Millimeter Inches
) c cgo' Min. Max. | Min. Max.
vi 08 VCES, R - Roﬁ -100 in ax in ax
td(off) L . 150 200 ns A [19.8120.32|0.780 0.800
Remarks: Switching times may 101 160 B [20.80 21.46 | 0.819 0.845
L increase for V__ (Clamp) > 0.8+ V__, ns C [15.7516.26 | 0.610 0.640
E.q higher T, or increased R 0.85| 140 mJ D |355 3.65|0.140 0.144
E |4.32 549|0.170 0.216
t . 25 ns F 54 6.2(0.212 0.244
d(on) Inductive load, T,=125°C
t 18 ns G |1.65 2.13|0.065 0.084
! I =g Ve =15V H - 45]|- 0.177
on V_=08V__,R =R .=10Q 0.60 mJ J 1.0 1.4]0.040 0.055
t CE CES' "6 off 220 ns K |10.8 11.0|0.426 0.433
td(Off) Remarks: Switching times may 210 n L 4.7 5.3|0.185 0.209
fi increase for VCE (C|amp) >0.8 .VCES’ S M 0.4 0.8]0.016 0.031
E higher T, orincreased R 1.85 mJ N 1.5 2.49 [ 0.087 0.102
off B
Rysc 0.83 K/W TO-268AA (D? PAK)
K (TO-247) 0.25 KIW AEM S
c2
| D1
H 4
¢ -
E@E L3 IAZ
0-8"
N
. . Dim Millimeter Inches
Min. Recommended Footprint Min. Max. | Min.  Max.
A 49 51| .193 .201
[‘H 0.653 [16.59] ﬁ A, | 27 29| .106 .114
| i A, .02 25| .001 .010
‘ _ b |1.15 1.45]| .045 .057
| < b, 1.9 21| .75 .83
L%k,iii,g*gg — c 4 65| .016 .026
= ! - D [13.80 14.00 | .543 .551
N ‘ 5o & E [15.85 16.05| .624 .632
= . =] 3 E, | 13.3 13.6| .524 .535
g | ) = e | 545BSC 215 BSC
s | H [18.70 19.10| .736 .752
T " ﬂ» L | 240 2.70| .094 .106
L1 | 1.20 1.40| .047 .055
= by [3.00] L2 | 1.00 1.15| .039 .045
J L L3 0.25 BSC .010 BSC
0.215 [5.46] L4 | 3.80 4.10| .150 .161
d d b f the followi .S. : :
B2 - 202 1835507 | 4601106 5,017,500 5049961 5187417 5486715 © 2000 IXYS Allrights reserved
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LIIXYS

Advanced Technical Information

IGBT

Lightspeed Series

IXGA 15N100C
IXGP 15N100C

o]

E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto150°C 1000 \

o T, =25°Ct0150°C; R, =1MQ 1000 %

Vies Continuous +20 \
Veem Transient +30 \%
leos T. =25°C 30 A
leso T. =90°C 15 A
lew T, =25°C,1ms 60 A
SSOA Vg =15V, T,,=125°C,R ;=10 Q loy = 40 A
(RBSOA)  Clampedinductive load @0.8V_
P. T, =25°C 150 W
T, -55... +150 °C
T, 150 °C
To -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque with screw M3 0.45/4 Nm/lb.in.

Mounting torque with screw M3.5 0.55/5 Nm/lb.in.

Weight TO-220 4 g

TO-263 2 g

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

BV es Il =250 pA V=0V 1000 v

Ve lo =250 pA, V=V, 25 50 V

lees Ve = Vs T,= 25°C 100  pA

V=0V T,=125°C 30 mA

lees V=0V, V, =420V +100  nA
VCE(sat) Ic = ICEQO’ VGE =15 35

T,=125°C 2.6 \Y,

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

Vies = 1000V
| s = 30 A
VCE(Sat) = 35V
t = 115 ns

fi(typ)

TO-220AB (IXGP)

TO-263 AA (IXGA)

Features

« International standard packages
JEDEC TO-220AB and TO-263AA
» Low switching 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 one screw

* Reduces assembly time and cost
* High power density

98647A (10/99)

© 2000 IXYS All rights reserved
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LIXYS

IXGA 15N100C
IXGP 15N100C

Symbol Test Conditions Characteristic Values ]
(T, = 25°C, unless otherwise specified) Min. [Typ. | Max. TO-263 AA (IXGA) Outline
O le =l Ve =10V, 12 16 S
—_C £
Pulse test, t < 300 ps, duty cycle <2 % o T e T
s 1720 pF T s L .,
0 £
V., =25V,V,_ =0V, f=1MHz 95 pF a L.l gt
Tl 5 T
res 35 pF f u 15
4‘53_‘“::2 o —l-k
Q, 73 nC
Qge le =lege Vee =15V, V =05V 13 nC ;L8
rF—t ) |
Qgc 26 nC T,
H —_— (e}
tyon Inductive load, T, =25°C 25 ns
| =1 y V. _=15V Dim. Millimeter Inches
tri ¢ coo’ " GE 15 ns Min. Max. Min. Max.
tyan Ve =960V, RG = Roﬁ. =10Q 150 | 200 ns A | 406 483| 160 .190
Remarks: Switching times may Al | 203 279 | .080 110
t, . 101 | 160 ns b 051 0.99 | .020 .039
increase for V__ (Clamp) >0.8V__, b2 | 1.14  1.40 | .045 .055
E : L cEe 085 | 140 mJ
off higher T, or increased R 0.46  0.74 | .018 .029
c2 | 1.14 1.40 | .045 .055
t o5 ns D 864 9.65 | .340 .380
d(on) Inductive load, T, = 125°C D1 7.11 8.13 | .280 .320
t ’ 18 ns E 9.65 10.29 | .380 .405
" e =legp Ve =15V El | 6.86 813 | .270 .320
E. _ _ _ 0.60 mJ e 254 BSC | .100 BSC
¢ Vi =960V, R, =R ;=10Q 220 ns L |1461 1588 | 575 .625
d(off) Remarks: Switching times may L1 | 229 279 .09 .110
t ) 210 ns L2 | 1.02 1.40 | .040 .055
fi increase for V. (Clamp) > 0.8 V__, L3 | 127  1.78 | .050 .070
. . L4 0 038 0 .015
E,q higher T, or increased R 1.85 mJ T o736 o022 T o5 o
Risc 0.83 KW
Rk TO-220 05 K/W )
TO-220 AB (IXGP) Outline
-+ M =
j— C — — N
i !
EeailiE
Dl B ’
2] 4 | |
L
‘_i
G
|l IN|Se
K e— —+|Rle—
—| L e
Dim. Millimeter Inches
. . Min.  Max. | Min. Max.
Min. R mmen F rin
eco ended ootprint A [12.70 13.97 [0.500 0.550
B [14.73 16.00 |0.580 0.630
C 9.91 10.66 [0.390 0.420
L 0.70 (17.18) ! D 3.54 4.08 [0.139 0.161
E |5.85 6.85|0.230 0.270
|:| F |254 3.18(0.100 0.125
B G 1.15 1.65 [0.045 0.065
R e Fo0625 (1.59) H 2.79 5.84 [0.110 0.230
2 |:|--m @09 J |0.64 1.01[0.025 0.040
T AR K |254 BSC |0.100 BSC
L - k0.5 M |432 4820170 0.190
X X N |1.14 1.39|0.045 0.055
~—0.350 (8.89)—
Q |0.35 0.56 [0.014 0.022
R |229 2.79|0.090 0.110
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2 - 204 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

IXGH 20N100
IXGT 20N100

c
G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 1000 \
o T, =25°Ct0 150°C; R . = 1 MQ 1000 %
Vies Continuous +20 \
Viem Transient +30 \
les T. =25°C 40 A
l oo T, =90°C 20 A
ey T. =25°C, 1 ms 80 A
SSOA Vg =15V, T, =125°C, R =47 Q oy =40 A
(RBSOA)  Clamped inductive load, L =100 uH @0.8V
P. T. =25°C 150 w
T, -55... +150 °C
T, 150 °C
otg -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, Mountingtorque (M3) 1.13/10 Nm/Ib.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T,=25°C, unless otherwise specified)
min. | typ. | max.
BV . [ 1mA,V, =0V 1000 %
Veewn Il =250 pA,V =V, 25 5 VvV
lees Ve = Ve T,= 25°C 250  pA
Vg =0V T,=125°C 1 mA
loes Vo =0V,V, =+20V +100  nA
Vg le =l Vee =15V 22| 30

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

Vees = 1000 V

| s = 40 A

Vesa = 3.0 V

o - 280ns

TO-268

(IXGT) 3 r
=

TO-247 AD (IXGH)

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

* International standard packages
JEDEC TO-268 surface and
JEDEC TO-247 AD

« High currenthandling capability

* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

* Switched-mode and resonant-mode
power supplies

 Capacitor discharge

Advantages

* High power density

* Suitable for surface mounting

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

986208 (7/00)

© 2000 IXYS All rights reserved
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LIXYS IXCT 20N100

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

TO-247 AD (IXGH) Outline

min. | typ. |max. ~ G ' —L
g, I =l Ve =10V, 12 | 16 s ! ——F t |
s E f
Pulse test, t < 300 ps, duty cycle <2 % T Dj* R B
leon V. =10V, V, =10V 90 A ! l |
H
s 1750 pF \ L t
A
C,.. } V.. =25V,V, =0V, f=1MHz 100 pF |
Cres 38 pF J
G e M
Qg 73 nC K—» —] <—N
Q,. } =1y Ve =15V, V=05V, 13 nC
26 nC
Qgc Dim.| Millimeter Inches
tyom Inductive load, T, = 25°C 30 ns Min. Max. | Min. Max.
A [19.8120.32 [ 0.780 0.800
t, le =gy Ve =15V, L =100 pH, 30 ns B [20.80 21.46 | 0.819 0.845
LI Vee =08 Ve Ry =R, =470 350 | 700 ns C [15.75 16.26 | 0.610 0.640
t Remarks: Switching times may 280 | 700 ns D [8:55 3.65)0.140 0.144
fi increase for V__ (Clamp) > 0.8« V_, E |432 5.49/0.170 0.216
B higher T, or increased R, 35| 80 mJ F | 54 62]0212 0.244
G |1.65 2.13[0.065 0.084
. H - 45]- 0.177
Latom Inductive load, T,=125°C 30 ns
t 30 ns J 1.0 1.4 (0.040 0.055
i lc = leopr Voe =15V, L =100 uH K |10.8 11.0|0.426 0.433
on =08V._ . R. =R _.=470Q 0.65 mJ L | 47 53|0.185 0.209
t CE CES' T'6  off 700 ns M 0.4 0.8]0.016 0.031
4t Remarks: Switching times may 520 N | 15 2.49]0.087 0.102
fi increase for V_ (Clamp) > 0.8+ V__, ns
= higher T, or increased R 6.5 mJ TO-268AA (D° PAK)
Rinsc 0.83 KW
Ripex (TO-247) 0.25 KW

L3 i~
@ OLB.«ILL

Dim.| Millimeter Inches

Min.  Max. | Min. Max.
A 4.9 51 193 .201
A, 27 29| .106 .114

Min. Recommended Footprint

0.653 [16.59]
- ]

| i A, | .02 25| .001 .010
‘ — b | 115 1.45]| .045 .057
| 3 b, 1.9 21 .75 .83
1 Ak,iii,g%gg — c 4 65| .016 .026
q Yo
= ! - D [13.80 14.00 | .543 .551
N ‘ 5o & E [15.85 16.05| .624 .632
= . =] 3 E, | 13.3 13.6| .524 .535
g | i = e | 545BSC 215 BSC
s | H [18.70 19.10 | .736 .752
T r ﬂ» L | 240 270| .094 .106
L1

1.20 1.40| .047 .055

‘J L:_l le— b11s [3.00] L2 | 1.00 1.15| .039 .045

L3 0.25 BSC .010 BSC
0.215 [5.46] L4 | 3.80 4.10| .150 .161
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2 - 206 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

Advanced Technical Information

IGBT

IXGA 20N100
IXGP 20N100

E

Symbol Test Conditions Maximum Ratings

Vies T, =25°Cto150°C 1000 Y,
Veer T, =25°Ct0150°C; R, =1MQ 1000 %
Vies Continuous +20 \
Veem Transient +30 \%
less T. =25°C 40 A
lcoo T, =90°C 20 A
e T, =25°C,1ms 80 A
SSOA Vi =15V, T, =125°C,R =47 Q loy =40 A
(RBSOA) Clamped inductive load, L =300 pH @ 0.8V

P, T, =25°C 150 W
T, -55.... +150 °C
Tom 150 °C
Teg -55... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque with screw M3 0.45/4 Nm/lb.in.
Mounting torque with screw M3.5 0.55/5 Nm/lb.in.

Weight TO-220 4 g
TO-263 2 g

Symbol Test Conditions Characteristic Values

(T, =25°C, unless otherwise specified) Min. Typ. Max.

BV .o I =1mA VvV, =0V 1000 v

Veewn l. =250 pA, V=V 25 50 V

lees Ve = Vs T,= 25°C 250 pA
Vg =0V T,=125°C 1 mA

lees V=0V, V, =420V +100  nA

VCE(sat) Ic = ICEQO’ VGE =15 22 30 \

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

Vo, = 1000V
lye = 40 A
Veewy = 30V

TO-220AB (IXGP)

TO-263 AA (IXGA)

! c(TAB)

Features
® International standard packages
JEDEC TO-220AB and TO-263AA
¢ High currenthandling capability
* 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

¢ Capacitordischarge

Advantages

® Easy to mount with one screw

® Reduces assembly time and cost
® High power density

98615A (5/99)

© 2000 IXYS All rights reserved
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LIXYS

IXGA 20N100
IXGP 20N100

Symbol Test Conditions Characteristic Values ]
(T, =25°C, unless otherwise specified) Min. [Typ. | Max. TO-263 AA (IXGA) Outline
Ys Ic = Icgo; VCE =10V, 12 16 S ﬁa g o
Pulse test, t < 300 us, duty cycle <2 % % e SR
ES D1
Cie 1750 pF ol TL 5N E,,l‘
C,.e V.. =25V,V =0V, f=1MHz 100 pF Y L HYES
| L= o Ik
Cree 38 pF == Bl D)
IC(ON) VGE = 1OV, VCE =10V 90 A %
8 ) |
Q, 73 nC (N
Q.. I =l Vee =15V, V=05V, 13 nC
Qgc 26 nC om- MII”]\AI"Ime’\;e;X MllnnChe’\:aX
; _ A 406 4.83 | 160 .190
td(on) Inductive load, T, = 25°C 30 ns Al | 203 279 | .080 .110
t IC = Icgo' VGE =15V 30 ns E 0.51 0.99 | .020 .039
ri 2 1.14 1.40 .045 .055
V. =800V,R. =R _=47Q
oy | Ve ZBOVIR =R, % | 700 s | e, oi oml o e
t, . emarks. switching imes may 280 | 700 ns D 864 9.65 | .340 .380
E increase for V. (Clamp) > 0.8 V_, 35 8.0 mJ D1 | 711 813 | .280 .320
off higher T, orincreased R, ' ' E | 965 1029 .380 .405
E1l 6.86 8.13 .270 .320
t i 30 ns e 2.54 BSC .100 BSC
d(on) |ndUCtIVE |Oad, TJ = 1250C L 14.61 15.88 575 .625
t _ _ 30 ns L1 | 229 279 | .090 .110
E“ le =legy Ve =15V 0.65 ] L2 | 1.02 1.40 | .040 .055
_ _ _ . m L3 | 127 1.78 | 050 .070
on Ve =800V, R =R =470 L4 0 038 0 .015
Loty Remarks: Switching times may 700 ns R_| 046 0.74 | .018 029
t, increase for V. (Clamp) > 0.8V __, 520 ns
E higher T, orincreased R, 6.5 mJ TO-220 AB (IXGP) Outline
off
Ry 0.83 KW “oms 7 “1?
Ry T0O-220 05 KW ! é
M [ F
o<} B 1
123 ¥ l
RIS
]
A
G
lJ IN[Be
K le— —Rle—
L e
Dim. Millimeter Inches
Min. Recommended Footprint Min. Max. | Min. Max.
A [12.70 13.97 [0.500 0.550
B |14.73 16.00 |0.580 0.630
C 9.91 10.66 [0.390 0.420
L 0.70 (17.18) ! D 3.54 4.08 [0.139 0.161
E |5.85 6.85(0.230 0.270
‘ |:| F | 254 3.180.100 0.125
g G | 1.15 1.65[0.045 0.065
g— —————————— 00625 (1.59) H 2.79 5.84 (0.110 0.230
1 T J 0.64 1.01 [0.025 0.040
i [ Jlomesm K | 2.54 Bsc|0.100 BSC
L - k015 @en M | 432 4.82 [0.170 0.190
o o N | 1.14 1.39(0.045 0.055
Q 0.35 0.56 [0.014 0.022
R 229 2.79 [0.090 0.110
IXYS MOSFETS and IGBT: d b f the followi U.S. : H
B2 - 208 4835502 4881106 5017508 5049961 ()5,;;7,31();Nln95,486??;’35nt5 ©2000 IXYS All rights reserved

4,850,072 4,931,844
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LIIXYS

IGBT

Lightspeed Series

IXGH 15N120C
IXGT 15N120C

o}
G
Preliminary data
E

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 1200 \

o T, =25°Ct0 150°C; R . = 1 MQ 1200 %
Vies Continuous +20 \
Veem Transient +30 \%
les T, =25°C 30 A
l oo T, =90°C 15 A
ey T. =25°C, 1 ms 60 A
SSOA V=15V, T, =125°C, R =10 Q oy =40 A
(RBSOA)  Clampedinductive load @ 0.8V
P. T. =25°C 150 w
T, -55... +150 °C
T, 150 °C
T -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

Vs = 1200 V
| s = 30 A
VCE(Sat) = 3.8V
t = 115 ns

fi(typ)

TO-268 (IXGT)

G

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

International standard packages
JEDEC TO-268 surface and
JEDEC TO-247 AD

M, Mountingtorque (M3) 1.13/10 Nm/Ib.in.
Weight TO-247 AD 6 g
TO-268 4 g

Symbol TestConditions Characteristic Values

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

min. | typ. | max.

BV e l. =250pA,V, =0V 1200 \Y,
Veean l. =250pA, V=V 25 5 \Y,
lees Ve = Ve T,= 25°C 100 pA
Vg =0V T,=125°C 35 mA
lees Vg =0V, V  =£20V 100 nA
VCE(sal) Ic = lcgo' VGE =15V 38 \
T,=125°C 3.0 \Y

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

» Low switching losses
* MOS Gate turn-on
- drive simplicity

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages
* High power density
* Suitable for surface mounting

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

98633A (7/00)

© 2000 IXYS All rights reserved
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LIXYS XGT 15N120C

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

TO-247 AD (IXGH) Outline

t— C—— ' - L

9, lo =l Ve =10V, 12 | 15 s é— —d F t |

i U
Pulse test, t < 300 ps, duty cycle <2 % T Dj* R B

1720 pF |

= = = H

«=25V,V,=0V,f=1MHz 95 pF = t
res 35 pF A

[
69 nC
G ey M

V=15V, V=05V 13 nC

¢~ 'coo’ K—»] - =N

26 nC

Inductive load, T =25°C o5 ns Dim. Millimeter ‘Inches

td(on) Min. Max. | Min. Max.
t,; Ic o Ve =15V 15 ns

tyn =08V, R =R, =100 150 | 200 ns

¢ Remarks: Switching times may

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 5.3(0.185 0.209
0.4 0.8|0.016 0.031

1.5 2.49|0.087 0.102

19.81 20.32 [ 0.780 0.800
£0.80 21.46 | 0.819 0.845

increase for V__ (Clamp) >0.8+V__, 1151 190 ns

higher T, or increased R 105 | 16 mJ

25 ns
18 ns
0.60 mJ

220 ns
Remarks: Switching times may 250 ns
increase for V. (Clamp) > 0.8 * V.,
higher T, or increased R 21 mJ

Inductive load, T, =125°C
I = logy Ve =15V

V.. =08V,

R,=R,=10Q

CES’

ZIZTM | RC|ZIOTMTM OO |®>

TO-268AA (D? PAK)

Rinsc 0.83 KW
- le— E1 —=f
iheK (TO-247) 0.25 KW
[ []or
4, J
I A2
Min. Recommended Footprint
Dim.| Millimeter Inches
Min.  Max. | Min. Max.
r—f 0.653 [16.59] —e-‘ A 4.9 5.1 | .193 .201
[ 1 A, | 27 29| 106 .114
‘ A, .02 .25 | .001 .010
g b | 1.15 1.45| .045 .057
i =2 b, 1.9 21| .75 .83
T Tas 7 C 4 65| .016 .026
= 58 & D [13.80 14.00 | .543 .551
= = E [15.85 16.05| .624 .632
o
% Q pac E, 13.3 13.6 | .524 .535
S e 5.45BSC .215 BSC
H |18.70 19.10 | .736 .752
L 240 2.70| .094 .106
ﬂ_‘ LH L1 | 1.20 1.40| .047 .055
J 0-118 [3.00] L2 | 1.00 1.15| .039 .045
0.215 [5. 46] L3 0.25BSC .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: :
B2 - 210 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

Advanced Technical Information

GBT

Lightspeed Series

IXGA 15N120C
IXGP 15N120C

o]
G

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

R T, =25°Ct0150°C; R . =1MQ 1200 v

Vies Continuous +20 \
Veem Transient +30 \
leps T, =25°C 30 A
lcoo T, =90°C 15 A
e T. =25°C,1ms 60 A
SSOA Vee =15V, T,,=125°C,R =10 Q oy =40 A
(RBSOA)  Clampedinductive load @ 0.8V
P. T. =25°C 150 w
T, -55 ... +150 °C
T, 150 °C
T, -55.... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque with screw M3 0.45/4 Nm/lb.in.

Mounting torque with screw M3.5 0.55/5 Nm/lb.in.

Weight TO-220 4 g

TO-263 2 g

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

BV es Il =250 pA, V=0V 1200 v

Ve l. =250 pA, V=V 25 5.0 %

lees Ve = Vs T,= 25°C 100  pA

Vg =0V T,=125°C 35 mA

lees V=0V, V, =420V +100  nA

VCE(sat) Ic = ICEQO’ VGE =15 38 \

T,=125°C 3.0 Y,

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

Vies = 1200V
| s = 30 A
VCE(Sat) = 3.8V
t = 115 ns

fi(typ)

TO-220AB (IXGP)

TO-263 AA (IXGA)

Features
® International standard packages
JEDEC TO-220AB and TO-263AA
® Low switching 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 one screw

® Reduces assembly time and cost
® High power density

98632 (7/99)

© 2000 IXYS All rights reserved
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LIXYS

IXGA 15N120C
IXGP 15N120C

Symbol Test Conditions Characteristic Values
(T, =25°C, unless otherwise specified) Min. |Typ. | Max. TO-263 AA (IXGA) Qutline
O le =l Ve =10V, 12 15 S
E— EB=]
Pulse test, t <300 us, duty cycle <2 % [kh( jdi‘ E b
B!
i 1720 pF WD Z o1
ies o l N 5N [771
Ve =25V,V =0V, f=1MHz 95 pF ggé - | o J‘
R u L3
res 35 pF g Z_u U: e ¢ —lI<F
Q 69 nC
g r Al
— — — /
Qge lo =gy Vee =19V, Vi = 0.5 Vees 13 nC 0’*%\% ) |
Qe 26 nC “
td(on) Inductive load, TJ =25°C 25 ns Dim. Millimeter Inches
t _ _ 15 Min. Max. Min. Max.
ri Ic - |090' VGE =15V ns A 4.06 4.83 | .160 .190
t - - - 150 200 ns Al 2.03 2.79 | .080 .110
doff) Vee =960V, RG ] Roff 100 ) b 051 099 | .020 .039
t, Remarks: Switching times may increase for V. 115 | 190 ns b2 | 1.14 140 | 045 .055
: : 0.46 0.74 .018 .029
= (Clamp) > 0.8 V., higher T  or increased R 1.05 16 mJ o | 114 140l oas oss
D 8.64 9.65 | .340 .380
t 25 ns D1 7.11 8.13 | .280 .320
d(on) ) E 9.65 10.29 | .380 .405
t Inductive load, T, =125°C 18 ns El1 | 6.86 8.13 | .270 .320
! e 2.54 BSC | .100 BSC
on lo Zlegy Ve =15V 0.60 mJ L |1461 1588 | 575 .625
L1 2.29 2.79 .090 .110
td(off) Vee =960V, R, =R, =10Q 220 ns L2 | 1.02  1.40 | .040 .055
B = H . H L3 1.27 1.78 .050 .070
t, Remarks: Switching t.|mes may |.ncrease forV . 250 ns O o o038 o ois
” (Clamp) > 0.8 V__, higher T, or increased R 21 mJ R | 046 074 018 .029
Risc 0.83 KW
Ry TO-220 05 K/W TO-220 AB (IXGP) Outline
thCK "
i M j=—
e C—» —| N
- ¥ '
Sa R
Dlel B '
123 ] i -
L
__1\
G
1J 9
K e —Rle—
— L |l
. . Dim.|  Millimeter Inches
Min. Recommended Footprint Min.  Max. | Min. Max.
A 1270 13.97 [0.500 0.550
B [14.73 16.00 |0.580 0.630
C |9.91 10.66 [0.390 0.420
. 70 (171 . D |354 4.08|0.139 0.161
E |585 6.85|0.230 0.270
‘ |:| F |254 3.18(0.100 0.125
a G |1.15 1.65 |0.045 0.065
=H—— | — H [279 5.84]0.110 0.230
0.0625 (1.59)
8 + J |0.64 1.01(0.025 0.040
< |:|_ 008 (203) K |254 BSC|0.100 BSC
L | b5 (381 M |4.32 4.82(0.170 0.190
N |1.14 1.39|0.045 0.055
e——0.350 (8.89)—='
Q |0.35 0.56 [0.014 0.022
R |229 2.79]0.090 0.110
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2-212 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
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HiPerFAST™IGBT

IXGH 15N120B
IXGT 15N120B

o]
G
Preliminary data
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 1200 Y,
o T, =25°Ct0 150°C; R . = 1 MQ 1200 %
Vies Continuous +20 \
Veem Transient +30 \%
les T, =25°C 30 A
l oo T, =90°C 15 A
ey T. =25°C, 1 ms 60 A
SSOA V=15V, T, =125°C, R =10 Q oy =40 A
(RBSOA)  Clampedinductive load @ 0.8V
P. T. =25°C 150 w
T, -55... +150 °C
T 150 °C
otg -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, Mountingtorque (M3) 1.13/10 Nm/Ib.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
BV e Il =250 pA V=0V 1200 \%
VGE([h) lc =250 pA, V=V 25 5 \%
lees Vg =V T,= 25°C 100  pA
Vg, =0V T,=125°C 35 mA
loes Ve =0V, V=420V +100  nA
VCE(SaI) e =legy Ve =15V 3.2 \%
T,=125°C 2.5 v

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

Vies = 1200 V
| s = 30 A
VCE(Sat) = 3.2V
t = 160 ns

fi(typ)

TO-247 AD (IXGH)

TO-268
(IXGT)

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

« International standard packages
JEDEC TO-268 surface and
JEDEC TO-247 AD

 Low switching losses, low V(

¢ MOS Gate turn-on
- drive simplicity

sat)

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages

* High power density

* Suitable for surface mounting

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

98659A (7/00)

© 2000 IXYS All rights reserved
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IXGH 15N120B
IXGT 15N120B

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. | max. =C— -t
L] ]
9, lo =l Ve =10V, 12 | 15 ] i) s
Pulse test, t <300 us, duty cycle < 2 % ’ ! } I
H
C.. 1720 pF B
Cooe } Ve =25V,V =0V, f=1MHz 95 pF |
G | Be) M
C,es 35 pF o TN
Qg 69 nC Dim.| Millimeter Inches
Qge le = legy Ve =15V, V=05V 13 nC Min. Max. | Min. Max.
0 26 nc A [19.8120.32 |0.780 0.800
g B [20.80 21.46 | 0.819 0.845
Inductive load, T, =25°C 25 C [15.7516.26 | 0.610 0.640
Lo J ns
D |3.55 3.65|0.140 0.144
t. le = ooy Voe =15V 15 ns
ri V _=08V. R =R.=100Q E |4.32 5.49[0.170 0.216
td(om cE” CES.’ é_ -off_ 180 280 ns F 5.4 6.2 (0.212 0.244
i Remarks: Switching times may 160 320 n G |1.65 2.13|0.065 0.084
fi increase for V. (Clamp) >0.8+ V., s H - 45)- 0.177
E.q higher T, or increased R 1.75 30 mJ J 1.0 1.4|0.040 0.055
K |10.8 11.0|0.426 0.433
t . 25 ns
o) Inductive load, T, = 125°C Lo | 47 53085 0.209
t. 18 ns - - - -
! le=legp Vee =10V 0.60 3 N | 1.5 2.49|0.087 0.102
. m
on V=08V ., R, =R,=100Q
t 300 ns ; 3
td(om Remarks: Switching times may 360 ns TO-268AA (D PAF)
fi increase for V__ (Clamp) >0.8+V__, WETJH Eg; 2
E,, higher T, or increased R 35 mJ - T T
R, 0.83 K/W sl Q]
u e B
e (TO-247) 0.25 KIW JEEE.
sy i
1L
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, | 19 21| .75 .83
¢ 4 65| .016 .026
D [13.80 14.00 | .543 .551
E |15.85 16.05| .624 .632
E, | 133 13.6| .524 .535
e 5.45 BSC 215 BSC
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
Min.
Recommended 1| ‘
Footprint g
T * ‘
‘—1 L—~ 0.118 [3.00
*‘ L—ozwﬁ[sw] bed
IXYS MOSFETS and IGBT: d b f the following U.S. . :
B2 - 214 4835500 4801106 5,017,500 5049061 5187117 5486715 ©2000 IXYS Allrights reserved

4,850,072 4,931,844 5,034,796 5,063,307

5,237,481

5,381,025
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HiPerFAST™MIGBT

IXGA 15N120B
IXGP 15N120B

c
G

Preliminary data

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

R T, =25°Ct0150°C; R . =1MQ 1200 v

Vies Continuous +20 \
Veem Transient +30 \%
les T, =25°C 30 A
leso T. =90°C 15 A
e T, =25°C,1ms 60 A
SSOA Vee =15V, T,,=125°C,R =10 Q oy =40 A
(RBSOA)  Clampedinductive load @0.8V_
P, T, =25°C 150 W
T, -55 ... +150 °C
T, 150 °C
Teo -55 ... +150 °C
Maximum lead temperature for soldering 300 °C

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

M, Mounting torque with screw M3 0.45/4 Nm/lb.in.

Mounting torque with screw M3.5 0.55/5 Nm/lb.in.

Weight TO-220 4 g

TO-263 2 g

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

BV es Il =250 pA, V=0V 1200 v

Ve l. =250 pA, V=V 25 5.0 %

lees Ve = Vs T,= 25°C 100  pA

Vg =0V T,=125°C 35 mA

lees V=0V, V, =420V +100  nA

VCE(sat) Ic = ICEQO’ VGE =15 32 \

T,=125°C 25 %

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

Vs = 1200V
| s = 30 A
Veeay = 32V
tiwe = 160 NS

TO-220AB (IXGP)

TO-263 AA (IXGA)

! c(TAB)

Features

* International standard packages
JEDEC TO-220AB and TO-263AA
* Low switching losses, low V(
* MOS Gate turn-on
- drive simplicity

sat)

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 one screw
» Reduces assembly time and cost
 High power density

98660 (10/99)

© 2000 IXYS All rights reserved
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LIXYS

IXGA 15N120B
IXGP 15N120B

Symbol Test Conditions Characteristic Values i
(T, =25°C, unless otherwise specified) Min. [Typ. | Max. TO-263 AA (IXGA) Outline
g le = legy Ve =10V, 12 15 S - B
r " 2 E ~— E1 —=
Pulse test, t <300 us, duty cycle <2 % 1 a 7
W‘ g / { D1
0 £
ies 1720 pF a Ll r D Efﬂ
_ _ _ T |
Ve =25V,V =0V, f=1MHz 95 pF H I D g[ 7
4‘ Ol b2 ¢ —=ll=-
res 35 pF .—H m@mmm
— — — 0'—5\}> )
Qge le =legy Vee =15V, V =05V 13 nC R
Qgc 26 nC
Inductive load, T. = 25°C Dim. Millimeter Inches
td(on) T 25 ns Min.  Max. | Min. Max.
le =legy Vee =15V 15 A 4.06 4.83 | .160 .190
t, _ B B ns Al | 203 279 | .080 .110
t VCE =960V, RG - Roff =100 180 280 b 0.51 0.99 | .020 .039
d(off) s . ns
Remarks: Switching times may b2 | 114 140 045 .055
t, . 160 | 320 ns c 0.46 0.74 | .018 .029
E increase for V. (Clamp) > 0.8V, 17 c2 | 114 1.40 | .045 .055
off higher T, orincreased R g5 1 30 mJ D | 864 965| 340 .380
D1 | 711 813 | .280 .320
t ) 25 ns E 9.65 10.29 | .380 .405
d(on) Inductive load, T. =125°C El 6.86  8.13 | .270 .320
t J 18 ns e 2,54 BSC | .100 BSC
E” e =legp Ve =15V 0.60 J L |1461 1588 | 575 .625
_ _ _ . m L1 | 229 279 | .09 .110
o Ve =960V, R; =R =100 L2 | 1.02 1.40 | .040 .055
Lo Remarks: Switching times may 300 ns L | 127 1781 .050 070
t; increase for V_ (Clamp) > 0.8 V., 360 ns R 0.46  0.74 | .018 .029
ot higher T, or increased R, 35 mJ
Ric 0.83 KW )
TO-220 AB (IXGP) Qutline
Riex TO-220 0.5 KW
i M |-
— F‘_N
¥
E
N~~~
Ll
—Rle—
Dim. Millimeter Inches
Min. Recommended Footprint Min. Max. | Min. Max.
A |12.70 13.97 |0.500 0.550
B (14.73 16.00 (0.580 0.630
. 0.70 (17.1 ! C 9.91 10.66 [0.390 0.420
D 3.54 4.08 (0.139 0.161
‘ I:I E 5.85 6.85(0.230 0.270
2 F 2.54 3.18 [0.100 0.125
g— —————————— — G 1.15 1.65|0.045 0.065
8 | 00625 (1.59) H | 279 5.84[0.110 0.230
< |:| 008 (203) J | 064 1.01[0.025 0.040
L 4 ko5 Gan K | 254 BsC|0.100 BSC
) A M 4.32 4.82 (0.170 0.190
= 03%0 (8.80)— N | 1.14 1.39(0.045 0.055
Q | 0.35 0.56(0.014 0.022
R | 229 2.79[0.090 0.110
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: :
B2 - 216 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
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Low VCE(Sat) IGBT with Diode

High Speed IGBT with Diode

IXGH/IXGT 15N120CD1 1200V

IXGH/IXGT 15N120BD1 1200V

C
G

Preliminary data

E
Symbol TestConditions Maximum Ratings
Ve T, =25°C to 150°C 1200 Y
Ver T, =25°Ct0 150°C; R, = 1 MQ 1200 Vv
Vies Continuous +20 \Y
Ve Transient 30 \
les T, =25°C 30 A
lego T. =90°C 15 A
Loy T, =25°C,1ms 60 A
SSOA Vo=15V, T,=125°C, R, = 10 Q Iy = 40 A
(RBSOA)  Clampedinductive load @0.8V
P, T, =25°C 150 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
Maximum tab temperature 260 °C
soldering SMD devices for 10s
Weight TO-247AD/TO-268 6/4 g

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

BV . l. =1AV, =0V 1000 %
Veea lo =250 pA, Vg =V, 25 50 V
lees Vg =V T,= 25°C 500 pA
Vg =0V T,=125°C 2 mA

loes Vg =0V, V =420V +100  nA
Vg lo =legy Ve =15V 15N120BD1 32 Vv
Note 2 15N120CD1 3.8 \%

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

Voss | leos | VCE(sat)
30A| 3.2V
30A1 3.8V

TO-247AD
(IXGH)

TO-268
(IXGT)

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

« International standard packages:
JEDEC TO-247AD & TO-268

* IGBT and anti-parallel FRED in one
package

* MOS Gate turn-on
- drive simplicity

* Fast Recovery Expitaxial 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

» Saves space (two devices in one
package)

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

» Reduces assembly time and cost

98658A (7/00)

© 2000 IXYS All rights reserved
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IXGH 15N120BD1
IXGH 15N120CD1

IXGT 15N120BD1
IXGT 15N120CD1

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) TO-247 AD (IXGH) Outline
min. | typ. |max. L‘—f* i +_L
e |
9, lo =l Ve =10V, 12 | 15 S T e
Note 2. ’ ! } I
H
C.. 1700 pF B
Cyee V. =25V,V, =0V, f=1MHz 155 pF |
G | Be) M
C.. 38 pF . Rart
Q, 69 nC
Dim.| Millimet Inch
Qge Ic = Icgo' VGE =15V, VCE =05 VCEs 13 nC " Miln.lmﬁllg(. Mirrll.C el\jlax.
Q.. 26 nC A [19.8120.32 |0.780 0.800
B [20.80 21.46 | 0.819 0.845
Lton) 25 ns C [15.7516.26 | 0.610 0.640
t, Inductive load, T, =25°C 15 ns D |3.55 3.65|0.140 0.144
=1 = E |432 549|0.170 0.216
Lot lo |_09°’ Vee _15 V_ _ 150 | 280 ns F | 54 620212 0.244
t, Vee =08 Ve Ry=R =10Q  15N100BDL | 160 | 320 s G | 165 2.13|0.065 0.084
Note 1. 15N120CD1 | 115 | 190 ns H - 45|- 0477
15N120BD1 | 1.75 30 mJ J 1.0 1.4[0.040 0.055
E,, 15N120CD1 | 1.05 | 1.6 mJ K _|10.8 11.0]0.426 0.433
L | 47 53]|0.185 0.209
Lton) 25 ns M | 0.4 08]0.016 0.031
L Inductive load, T, = 125°C 18 ns N | 15 249]0.087 0102
on l.=1,;V..=15V 15 mJ
taom c” Jooor o _. ~ B 270 ns TO-268AA (D® PAK)
¢ VCE =038 VCES’ RG - Roff =10Q 3 : EM =
t, 15N120BD1 | 360 ns ] refhFe
' Note 1
15N120CD1 | 250 mJ s | !
15N120BD1 35 mJ 0 " l
E.. 15N120CD1 | 2.1 mJ e L
H bt j c
R, . 0.83 KW HERL.
Rinex TO-247 0.25 | KW
s i
1L
Dim.| Millimeter Inches
Min.  Max. | Min. Max.
Reverse Diode (FRED) Characteristic Values A 49 51| .193 .201
(T, =25°C, unless otherwise specified) Ay | 27 29 .106 .114
Symbol Test Conditions min. , typ. , max. A, | 02 25| 001 010
b [ 115 1.45| .045 .057
A I.=20A,V,.=0V 26 | 28 V b, | 1.9 21| .75 .83
I.=20A, V=0V, T,=125°C 21 v ¢ | 4 5] .016 .026
D [13.80 14.00 | .543 .551
I T =25°C 33 V E [15.85 16.05| .624 .632
F T = 90°C 0 vV E, | 133 13.6| .524 .535
c e 5.45 BSC .215 BSC
- =20 A; -di_/dt = 400 A/us, V=600V 15 A H [18.70 19.10 | 736 .752
V__=0V;T, =125°C 200 ns L 1240 270 .094 .106
il GE J L1 | 1.20 1.40| .047 .055
I.=1A; -di/dt=100 Alus; V,=30V,V_ =0V 40 ns L2 | 1.00 1.5 .039 .045
il L3 0.25 BSC .010 BSC
Ryc 1.6 KW L4 | 3.80 4.10| .150 .161
\ .
Notes: 1. S_Witching times may increase for V. (Clamp) > 0.8 « V., ' I
higher T, or increased R .. Min. !
2. Pulse test, t <300 ps, duty cycle d <2 % Recommended i .|
Footprint g |
r
*‘ L 0.215 [5.46]
B2 - 218 T e o1 e o o e Dl . o ©2000 IXYS Al rights reserved
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LIIXYS

Advanced Technical Information

High Voltage, Low V cesan
c
G
E
Symbol TestConditions Maximum Ratings
Vies T, =25°Ct0150°C 1200 \Y,
o T, =25°Ct0 150°C; R . = 1 MQ 1200 %
Vies Continuous +20 \
Veem Transient +30 \%
less T, =25°C 40 A
l oo T. =90°C 20 A
ey T. =25°C, 1 ms 80 A
SSOA Vg =15V, T, =125°C, R =47 Q oy =40 A
(RBSOA)  Clampedinductive load @ 0.8V
P. T. =25°C 150 w
T, -55... +150 °C
T, 150 °C
T -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 (M3) 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ.| max.
AV I, =1mA,V, =0V 1200 \%
Veg(m) I 250 pA, V=V 25 5 \%
lees Vg =V T,= 25°C 250 pA
Vg, =0V T,=125°C 1 mA
loes Ve =0V, V=420V +100  nA
Veeen lo =ley Vee =15V 20| 25 VvV

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

Vs = 1200V
l.,s = 40A
Vereay = 29V
Ly = 380nNs
TO-268
(IXGT)

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

« International standard packages
JEDEC TO-268 surface and
JEDEC TO-247 AD

« High currenthandling capability

* MOS Gate turn-on
- drive simplicity

» Molding epoxies meet UL94V-0
flammability classification

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

 Capacitor discharge

Advantages

* High power density

* Suitable for surface mounting

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

98644 (8/99)

© 2000 IXYS All rights reserved
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LIXYS

IXGH 20N120
IXGT 20N120

Symbol Test Conditions Characteristic Values :
(T, =25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. |max. ~ G —L
t
9, lo =l Ve =10V, 12 | 16 S é— —] F t {]
Pulse test, t < 300 us, duty cycle <2 % r-" Dj: R 5
leon Vg =10V, V=10V 92 A i l |
H
s 1750 pF ‘_K t
A
C... } V. =25V,V =0V, f=1MHz 9 pF ,
(O 31 pF g_] N y
| [—-—
Q, 63 nC K—» ] [N
Qge } IC - |c90: VGE =V VCE =05 VCES 13 nc Dim.| Millimeter Inches
Qgc 26 nC Min. Max. | Min. Max.
) o A [19.8120.32 |0.780 0.800
tiom) Inductive load, T, =25°C 28 ns B D0.80 21.46 | 0.819 0.845
t, le = legy Ve =15V, L =100 pH, 20 ns C [15.7516.26 | 0.610 0.640
V_=08V_ ,R. =R_=470Q D |3.55 3.65|0.140 0.144
Lo - ) o e 400 800 ns E |4.32 549(0.170 0.216
t, Remarks. Switching times may 380 | 700 ns F 54 6.2|0.212 0.244
increase for V__ (Clamp) > 0.8 * V., 5 165 213 0.065 0.084
B higher T or increased Ry 65 | 105 mJ bl e o
t ) 30 ns J 1.0 1.4|0.040 0.055
d(on) Inductive load, T,=125°C K |10.8 11.0|0.426 0.433
L, | =1_,V._=15V,L=100 uH 21 ns L | 47 530185 0.209
. ¢ —CQSSS/E R LR 2470 0.90 mJ M | 04 080016 0.031
cE ™ % CES’ ''G ~ off N 1.5 2.49|0.087 0.102
td(off) o . 700 ns
Remarks: Switching times may 0
fi increase for VCE (Clamp) >0.8 ¢ VCES, 55 ns TO-268AA (D® PAK)
= higher T, or increased R 95 mJ
Ric 0.83 K/W T
Ry (TO-247) 0.25 KIW :'::'
D1
i
IAZ
Min. Recommended Footprint
Dim.| Millimeter Inches
Min.  Max. | Min. Max.
h 0.653 [16.59] A-‘ A 49 51| .193 .201
[ 1 A, 27 29| .106 .114
‘ A, | .02 25| .001 .010
g W b | 1.15 1.45| .045 .057
i =2 b, 19 21| .75 .83
N Tas 7 C 4 65| .016 .026
= 5 e & D [13.80 14.00 | .543 .551
= s 3 E |15.85 16.05| .624 .632
2 J F g E, | 133 13.6 | .524 .535
P e 5.45 BSC 215 BSC
H [18.70 19.10| .736 .752
L | 240 270| .094 .106
ﬂ—l - L1 | 1.20 1.40| .047 .055
J 0.118 [3.00] L2 | 1.00 1.15| .039 .045
0215 [5. 46] L3 0.25 BSC .010 BSC
L4 | 3.80 4.10| .150 .161
d d b f the followi .S. : :
B2 - 220 4835507 4681,106 5,017,500 5049961 5187417 5486715 ©2000 IXYS Allrights reserved
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LIIXYS

Advance Technical Information

HiPerFAST™IGBT

IXGH 35N120B
IXGT 35N120B

c
G
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 1200 \
o T, =25°Cto0 150°C; R . = 1 MQ 1200 %
Vies Continuous +20 \
Viem Transient +30 \
les T. =25°C 70 A
l oo T, =90°C 35 A
ey T. =25°C, 1 ms 140 A
SSOA V=15V, T, =125°C,R ,=5Q Iy =90 A
(RBSOA)  Clampedinductive load @ 0.8V
P. T. =25°C 300 W
T, -55... +150 °C
T, 150 °C
otg -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, Mountingtorque (M3) 1.13/10 Nm/Ib.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ. | max.
AV I, =1mA,V, =0V 1200 \%
Veg(m) I 750 pA, V=V 25 5 \%
lees Vg =V T,= 25°C 250 pA
Vg, =0V T,=125°C 5 mA
lees Vg =0V, V =420V +100  nA
VCE(sal) Ic = lcgo' VGE =15V 33 \
T,=125°C 2.7 v

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

Vs = 1200V
|, = T70A
Veeay = 33V
tiwp — 160nNS
TO-268
(IXGT)

C (TAB)

TO-247 AD (IXGH)

G . C(TAB)
E
G = Gate, C = Collector,
E = Emitter, TAB = Collector
Features

* International standard packages
JEDEC TO-268 and
JEDEC TO-247 AD

» Low switching losses, low V

* MOS Gate turn-on
- drive simplicity

(sat)

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

* Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

Advantages

* High power density

* Suitable for surface mounting

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

98665 (11/99)

© 2000 IXYS All rights reserved
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LIXYS XGT 35N1208

Symbol Test Conditions Characteristic Values :
(T,=25°C, unless otherwise specified) T0O-247 AD (IXGH) Outline
min. | typ. | max. ~ G ' —L
g, I =l Ve =10V, 30 | 40 S é— —] F t {]
Pulse test, t < 300 pus, duty cycle <2 % r-" Dj: R 5
C.. 4620 pF i ‘ |
C... «=25V,V, =0V, f=1MHz 260 pF = t
C.oe 90 pF A
I
170 nC
Q GJ s M
Q. lo = logpr Vee =15V, Vi, = 0.5V 28 nC o T
Qe 57 nC
. Dim.| Millimeter Inches
tyom Inductive load, T, = 25°C 50 ns Min. Max. | Min. Max.
t, le = logpr Vee = 15V 27 ns A [19.81 20.32 | 0.780 0.800
B [20.80 21.46 | 0.819 0.845
V. .=08V__,R. =R _=5Q
Ly ce CEST Gl 180 | 280 ns C [15.75 16.26 | 0.610 0.640
t, Remarks: Switching times may 160 320 ns D |3.55 3.65[0.140 0.144
E mprease for.VCE (Clamp) >08- VCES' 38 73 mJ E 4.32 5.49|0.170 0.216
off higher T_ orincreased R, ) ) F 54 6.2(0.212 0.244
t 55 ns G |1.65 2.13|0.065 0.084
deem Inductive load, T, = 125°C H - 45|- 0.177
tfi 1 =1 V_ =15V 31 ns J 1.0 1.4|0.040 0.055
¢ coor TeE 26 mJ K |10.8 11.0|0.426 0.433
on - —_— p—
t CE 0.8 VCES' RG - Roff =50 300 ns L 4.7 5.3]0.185 0.209
d(off) P M | 0.4 0.8[0.016 0.031
¢ Remarks: Switching times may 360 ns " 15 2.49 0087 0102
fi increase for V__ (Clamp) >0.8+V__, e i i
= higher T, or increased R 8.0 mJ
TO-268AA (D® PAK)
Risc 0.42 K/W
Ry (TO-247) 0.25 KW T
(TO-268) 03 KIW ==
[ []or
i
I A2
Min. Recommended Footprint
Dim.| Millimeter Inches
Min.  Max. | Min. Max.
h 0.653 [16.59] A-‘ A 49 51| .193 .201
[ 1 A, 27 29| .106 .114
‘ A, | .02 25| .001 .010
g W b | 1.15 1.45| .045 .057
i =2 b, 19 21| .75 .83
N Tas 7 C 4 65| .016 .026
= 5 e & D [13.80 14.00 | .543 .551
= s 3 E |15.85 16.05| .624 .632
) J F g E, | 133 13.6 | .524 .535
3 e 5.45 BSC 215 BSC
H [18.70 19.10| .736 .752
L | 240 270| .094 .106
ﬂ—l e bts (3000 L1 | 1.20 1.40| .047 .055
J L2 | 1.00 1.15| .039 .045
0215 [5. 46] L3 0.25 BSC .010 BSC
L4 | 3.80 4.10| .150 .161
d d b f the followi .S. : :
B2 - 222 4835507 4681106 5,017,500 5.049961 5187417 5486715 © 2000 IXYS Allrights reserved

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



I_-| IXYS Advance Technical Information

IGBT IXGH 35N120C V.. = 1200V
IXGT 35N120C |, = T70A
Lightspeed Series ] , CEea) 115‘ s
fittyp)
G
E
Symbol Test Conditions Maximum Ratings TO-268
IXGT
Vies T, =25°Cto 150°C 1200 Y, (IXGT) ;
o T, =25°Ct0 150°C; R . = 1 MQ 1200 % G _ '
Vies Continuous +20 \
Veem Transient +30 \%
[ T =25° 7 A
- ¢ =25°C 0 TO-247 AD (IXGH)
l oo T, =90°C 35 A
ey T_ =25°C, 1ms 140 A /
SSOA Vg=15V, T, =125°C,R ,=5Q Iy =90 A 4\
(RBSOA)  Clampedinductive load @08V, e C(TAB)
P, T, =25°C 300 w E
o G = Gate, C = Collector,
T -55...+150 c E = Emitter, TAB = Collector
T, 150 °C
L -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
Features
M Mounti M 1.13/10 Nm/lb.in. .
d ountingtorgue (M3) 3/10 NmAib.in « International standard packages
Weight TO-247 AD 6 g JEDEC TO-268 surface and
TO-268 4 g JEDEC TO-247 AD
» Low switching losses
* MOS Gate turn-on
- drive simplicity
Applications
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified) ~ * AC motor speed control
min. | typ. | max. » DC servo and robot drives
» DC choppers
BV (s le 1mA VvV, =0V 1200 v * Uninterruptible power supplies (UPS)
Ve I 750 pA, Vo =V 25 5 V * Switched-mode and resonant-mode
w power supplies
lees Vg =V T,= 25°C 250 pA
Ve =0V T,=125°C 5 mA Advantages
lees V. =0V,V, =+20V +100 nA  * Highpowerdensity
* Suitable for surface mounting
VCE(Sm) e =legy Ve =15V 4.0 \ » Easy to mount with 1 screw,
T,=125°C 3.2 \ (isolated mounting screw hole)
IXYS reserves the right to change limits, test conditions, and dimensions. 98717 (4/18/2000)

© 2000 IXYS All rights reserved B2 - 223



LIXYS XGT 351200

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

TO-247 AD (IXGH) Outline

t— C—— ' - L

9, I =l Ve =10V, 30 | 40 s é— —d F t |

i U
Pulse test, t < 300 ps, duty cycle <2 % T D’ R B

4620 pF i l |

— — — H

«=25V,V,=0V,f=1MHz 260 pF = t
res 90 pF A

I
170 nC
G ] M

V=15V, V=05V 28 nC

¢~ 'coo’ K—»] - =N

57 nC

Inductive load, T,= 25°C 50 ns Dim.| Millimeter Inches

td(on) Min. Max. | Min. Max.
K |\7 i ICQOOIQIS/E j 1: g R =50 2! ne

oot ce T Tcest 16 T Tt 150 | 220 ns

i Remarks: Switching times may

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 5.3(0.185 0.209
0.4 0.8|0.016 0.031

1.5 2.49|0.087 0.102

19.81 20.32 | 0.780 0.800
20.80 21.46 | 0.819 0.845
increase for V. (Clamp) >0.8+ V., 1151 190 ns
higher T, or increased R 3.0 42 mJ

55 ns
31 ns
2.6 mJ

220 ns
Remarks: Switching times may 260 ns
increase for V. (Clamp) > 0.8 * V.,
higher T, or increased R 6.2 mJ

Inductive load, T, =125°C
I = logy Ve =15V
Ve =08V, R,=R,=50Q

CES’

ZIZTM | RC|ZIOTMTM OO |®>

TO-268AA (D? PAK)

Rinc 0.42 KIW
- le— E1 —=f
ek (TO-247) 0.25 KW
[ []or
4, J
I A2
Min. Recommended Footprint
Dim.| Millimeter Inches
Min.  Max. Min. Max.
h 0.653 [16.59] A-‘ A 49 51| .193 .201
[ 1 A, 27 29| .106 .114
‘ A, .02 25| .001 .010
g b | 1.15 1.45| .045 .057
i =2 b, 1.9 21 75 .83
T Tas 7 C 4 65| .016 .026
= 58 & D [13.80 14.00 | .543 .551
= s 3 E |15.85 16.05| .624 .632
g Q 2 E, | 13.3 13.6| .524 .535
3 J e 5.45 BSC .215 BSC
H [18.70 19.10 | .736 .752
L 2.40 270 | .094 .106
ﬂ—l LH L1 | 1.20 1.40 | .047 .055
J 0.118 [3.00] L2 | 1.00 1.15| .039 .045
0.215 [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: :
B2 -224 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 ©2000 IXYS All rights reserved
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LIIXYS

Advance Technical Information

High Voltage, Low Vceay
c
G
E
Symbol TestConditions Maximum Ratings
Vies T, =25°Cto 150°C 1200 Y,
o T, =25°Cto0 150°C; R . = 1 MQ 1200 %
Vies Continuous +20 \
Veem Transient +30 \%
leos T. =25°C, limited by leads 75 A
leso T. =90°C 45 A
ey T. =25°C, 1 ms 180 A
SSOA V=15V, T, =125°C,R ,=5Q Iy =90 A
(RBSOA)  Clampedinductive load @ 0.8V
P T, =25°C 300 w
T, -55... +150 °C
T, 150 °C
- -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, Mountingtorque (M3) 1.13/10 Nm/lb.in.
Weight TO-247 AD 6 g
TO-268 4 g
Symbol TestConditions Characteristic Values
(T, =25°C, unless otherwise specified)
min. | typ.| max.
BV s Il =1mA,V, =0V 1200 \%
Veg(m) lc =750 pA, V=V, 25 5 \%
lees Vg =V T,= 25°C 250 pA
Vg, =0V T,=125°C 2 mA
lees Vg =0V, V =420V +100  nA
VCE(sal) Ic = lcgo' VGE =15V 25

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

Ve = 1200 V
| s = 75 A
Veegay = 292V
L) = 390 ns
TO-268
(IXGT)

C(TAB)

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

« International standard packages
JEDEC TO-268 and
JEDEC TO-247 AD
« High currenthandling capability
* MOS Gate turn-on
- drive simplicity
» Molding epoxies meet UL94V-0
flammability classification

Applications

» AC motor speed control

» DC servo and robot drives

» DC choppers

« Uninterruptible power supplies (UPS)

» Switched-mode and resonant-mode
power supplies

 Capacitor discharge

Advantages

* High power density

* Suitable for surface mounting

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

98666 (11/99)

© 2000 IXYS All rights reserved
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LIXYS

IXGH 45N120
IXGT 45N120

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

TO-247 AD (IXGH) Outline

t— C—— ' - L
9, lo =l Ve =10V, 33| 44 S Y] —d F t ]
E
Pulse test, t < 300 us, duty cycle <2 % r-" Dj: R 5
leon Vg =10V, V=10V 220 A i l |
H
s 4700 pF \ ) t
A
CDes } Ve = 25V, Ve = oV,f=1MHz 255 pF |
C 89 F
res p g,] -] <A M
Qg 170 nC K—» —] <—N
l.=1.,V.=15V,V_=05V 28 nC
Qge } ¢ oot T GE cE CES Dim.| Millimeter Inches
Qgc 57 nC Min. Max. | Min. Max.
. A [19.8120.32 | 0.780 0.800
tiom) Inductive load, T, =25°C 55 ns B D0.80 21.46 | 0.819 0.845
t, I =gy Ve =15V 28 ns C [15.7516.26 | 0.610 0.640
td(om VCE =0.8 VCES' Re = Roff =5Q 370 800 ns D 3.55 3.65/0.140 0.144
. st iy 4 E |4.32 5.49|0.170 0.216
t. Remarks. Switching times may 390 700 ns F 54 6.2|0.212 0.244
fi increase for V__ (Clamp) >0.8V__,,
E hi . CE CES 14 25 mJ G 1.65 2.13 [ 0.065 0.084
off igher T, orincreased R ot . as |- 0177
t ) 64 ns J 1.0 1.4|0.040 0.055
d(on) Inductive load, T,=125°C K |10.8 11.0|0.426 0.433
L | =1 V_=15V 82 ns L | 47 53]0.185 0.209
¢ o0t TGE 30 mJ M | 0.4 0.8[0.016 0.031
on p_— 0.8 VCES, RG = ROff =5Q
¢ 660 ns N 1.5 2.49|0.087 0.102
acf Remarks: Switching times may 0
fi increase for VCE (Clamp) >0.8 ¢ VCES, 74 ns TO-268AA (D® PAK)
= higher T, or increased R 25 mJ
fe— E1 —=
Rye 0.42 KW .
— [—
Rycx (TO-247) 0.25 KW L[l
4
(TO-268) 03 KW |
IAZ
Min. Recommended Footprint
Dim. Millimeter Inches
Min.  Max. Min. Max.
h 0.653 [16.59] A-‘ A 49 51| .193 201
[ 1 A, 27 29| .106 .114
‘ A, | .02 25| .001 .010
g W b | 1.15 1.45| .045 .057
i =2 b, 19 21| .75 .83
N Tas 7 C 4 65| .016 .026
= 58 & D [13.80 14.00 | .543 .551
= s 3 E |15.85 16.05| .624 .632
S J F s E, | 13.3 13.6| .524 .535
3 e 5.45 BSC 215BSC
H [18.70 19.10 | .736 .752
L | 240 2.70| .094 .106
ﬂ—l - L1 | 1.20 1.40| .047 .055
J 0.118 [3.00] L2 | 1.00 1.15| .039 .045
0215 [5. 46] L3 0.25 BSC .010 BSC
L4 | 3.80 4.10| .150 .161
d d b f the following U.S. : ;
B2 - 226 535505 4861108  5.017808 5040081  BASTALT 5406318 © 2000 IXYS Allrights reserved
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DIXYS

Advanced Technical Information

IGBT with Diode

IXGN 80N30BD1

C
G
E
E
Symbol Test Conditions Maximum Ratings
Vies T, =25°C to 150°C 300 Y,
Vier T, =25°Cto 150°C; R = 1 MQ 300 A
Vies Continuous +20 \
Veew Transient +30 \
leos T. =25°C 120 A
oo T. =90°C 80 A
I T. =25°C, 1 ms 300 A
SSOA V=15V, T, =125°C,R =4.7Q Iy =120 A
(RBSOA) Clamped inductive load @0.8V_
P. T. =25°C 310 w
VoL 50/60 Hz t=1min 2500 V~
lsoL £1MA t=1s 3000 V~
T, -55 ... +150 °C
T 150 °C
Teo -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)
min. | typ. | max.
BV e I =500pA,V =0V 300 v
VGE(m) . =250 pA, V=V 2.5 5 V
s Vi =08V T,=25°C 400 pA
Ve =0V T,=125°C 2 mA
loes Ve =0V,V =420V +100 nA
Veeeay le =legy Vee =15V 24 V

V. =300V
l,s = 120A
Ve = 2.4V

SOT-227B,miniBLOC
A\ E 153432

E = Emitter ©
G = Gate

C = Collector
E = Emitter ©®

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

Features

® International standard package

® Aluminium-nitride isolation
- high power dissipation

® Isolation voltage 3000 V~

® Fast Recovery Epitaxial Diode
- shortt and low |,

® Lowcollector-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)

® sSwitch-mode and resonant-mode
power supplies

Advantages

® Space savings

® Easy to mount with 2 screws
® High power density
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Symbol TestConditions Characteristic Values -
(T, = 25°C, unless otherwise specified) miniBLOC, SOT-227B
min. | typ. | max.
O e =legy Ve =10V, 40 56 S
Pulse test, t < 300 ps, duty cycle d <2 %
(O 4800 pF
Coes £=25V,V =0V, f=1MHz 643 pF
Cres 66 pF
Q, 150 nC
Q,e leoor Vee =15V, V=05V 55 nC
Q. 65 nC
Inductive load, T,=25°C
td(on) 70 ns M4 screws (4x) supplied
t, I =60A,V, =15V 39 ns
td(om =0.8 VCES, c=47Q 170 300 ns Dim. Mirl]v.lillimete’rvlax. Minllnches, -
t Remarks Switching times may increase 9| 180 ns A | 3150 3188 | 1240 1.255
fi for V. (Clamp) > 0.8 « V__, higher T, or B 7.80 820 | 0307 0323
C 4.09 429 0.161 0.169
Eoff } 'ncreased R; 13 25 mJ D 409 429 0.161 0.169
70 E 4.09 429 0.161 0.169
Lion) \ Inductive load, T, =125°C ns F | 1491 1511 | 0587  05%
t 42 ns G 30.12 30.30 1.186 1.193
ri o =60A,V =15V H | 3800 3823 | 149 1505
J 11.68 12.22 0.460 0481
on > =0.8 VCES, c=47Q 1.0 mJ K 892 960 | 0351 0378
Lt Remarks. Switching times may increase 250 ns oo oo 0B @ 00
t. for V. (Clamp) > 0.8 « V., higher T, or 150 ns N | 2515 2542 | 0990 1,001
increased R [©] 1.98 213 0.078 0.084
Ei ] ¢ 2.2 mJ 3 495 597 | 0195 0235
Q 26.54 26.90 1.045 1.059
R 0.40 KW R 394 442 0.155 0174
thic s 472 485 | 0186 0191
Rk 0.05 KW T | 245 2507 | 0968 0987
U -0.05 01 -0.002 0.004
ReverseDiode (FRED) Characteristic Values
(T, = 25°C, unless otherwise specified)
Symbol TestConditions min. | typ. |max.
V. I. =l Ve =0V, 175 V
Pulse test, t <300 ps, duty cycle d <2 %
[ I.=50A,V_ =0V, -di/dt = 100 Alus 7 A
V., =100V, T,=100°C
" I.=1A, -di/dt = 200 A/ps; V=30V 30 ns
Ry 0.5 KW
IXYS reserves the right to change limits, test conditions, and dimensions.
IXYS MOSFETS and IGBTs are covered by one or more of the following U.S. patents: 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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