DIXYS

High Voltage IXTF1N450

Power MOSFET

D
(Electrically Isolated Tab)
s

N-Channel Enhancement Mode
Symbol Test Conditions Maximum Ratings
Vioes T, =25°C to 150°C 4500 \Y
Vien T, =25°C to 150°C, R ¢ = TMQ 4500 \Y
Viss Continuous +20 \Y
Vasm Transient +30 Vv
D25 T, =25°C 0.9 A
L T, =25°C, Pulse Width Limited by T | 3.0 A
P, T, =25°C 160 w
T, -55...+150 °C
T 150 °C
Too -55...+150 °C
T, Maximum Lead Temperature for Soldering 300 °C
Teon Plastic Body for 10s 260 °C
F, Mounting Force 20..120/4.5..27 N/lb.
VieoL 50/60Hz, 1 Minute 4500 V~
Weight 6 g
Symbol Test Conditions Characteristic Values
(T, =25°C, Unless Otherwise Specified) Min. | Typ. | Max.
Vs Vs =Veo |, = 250uA 3.5 6.0 V
loss Ve =$20V, V =0V +100 nA
loes Vs =3.6kV, V =0V 5 uwA

Vs =4.5kV 25 pA

V,s =3.6kV Note 2, T,=100°C 15 pA
Rosion Vs =10V, |, =50mA, Note 1 80 Q

Vs = 4500V
I, = 0.9A
Rosony < 80Q2

ISOPLUS i4-Pak™

1 = Gate 5 = Drain
2 = Source
Features

* Silicon Chip on Direct-Copper Bond
(DCB) Substrate

* Isolated Mounting Surface

* 4500V~ Electrical Isolation

* Molding Epoxies meet UL 94 V-0
Flammability Classification

Advantages

* High Voltage Package
* Easy to Mount

* Space Savings

* High Power Density

Applications

* High Voltage Power Supplies

* Capacitor Discharge Applications

* Pulse Circuits

* Laser and X-Ray Generation Systems

© 2013 IXYS CORPORATION, All Rights Reserved
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DIIXYS

IXTF1N450

Symbol Test Conditions Characteristic Values : :
. . . ISOPLUS i4-Pak™ (HV) Outline
(T, = 25°C, Unless Otherwise Specified) Min. Typ. | Max. (HV)
[ A
g, V__ =50V, I = 200mA, Note 1 040 | 070 s - - F —
ciss 1700 pF Ir ~ r,
C.. Ve = OV, Vo = 25V, f = 1MHz 80 pF T o-
crss 29 pF - 1 4
. 1 ©
R Gate Input Resistance 12 Q ; ]
tion Resistive Switching Times 30 ns L .
t 43 ns
r Vs =10V, V=500V, |, = 0.5A | " U
t 73 ns 77-H?| D == b b - —
dett R, = 10Q (External) Fm
t' 120 nS Pin 1 = Gate
Pin 2 = Soure
Q.. 46 nC (S S R
Q, Vg =10V, V = 1kV, |, =0.5A 8 nC
INCHES MILLIMETERS
Q, 23 nG S™MOTTVIN | max | MIN | wAX
o f 190 205 483 5.21
Emc 015 0.77 gw AL | 02 | .18 | 259 | 300
thCs : A2 046 085 117 2.16
b 045 | 055 114 1.40
bl 058 068 1.47 173
C 020 029 0.51 0.74
Source-Drain Diode D 819 | 840 | 2080 | 2134
E 770 | 799 | 1956 | 2029
. L e 150 BSC 3.81 BSC
Symbol Test Conditions Characteristic Values el 450BSC 11.43 BSC
(T, =25°C, Unless Otherwise Specified) Min. | Typ. Max. L 780 | B840 | 1981 | 2134
L1 083 | .o 2.1 259
| V. .=0V 1 A Q 210 244 533 | 620
: = R 100 | 180 | 254 | 457
I Repetitive, Pulse Width Limited by T, 5 S £60 | 690 | 1676 | 17.93
J T 590 620 | 1499 | 1575
— — U 0635 080 165 2
Ve, I.=1A, V., =0V, Note 1 2.0 203
- I. = 1A, -di/dt = 50A/us, V, = 100V 1.75 ys
Notes: 1. Pulse test, t < 300us, duty cycle, d < 2%.
2. Part must be heatsunk for high-temp I, measurement.
IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.
IXYS MOSFETs and IGBTSs are covered 4,835,592 4,931,844 5,049,961 5,237,481 6,162,665 6,404,065 B1 6,683,344 6,727,585 7,005,734 B2 7,157,338B2
by one or moreof the following U.S. patents: 4,860,072 5,017,508 5,063,307 5,381,025 6,259,123 B1 6,534,343 6,710,405 B2 6,759,692 7,063,975 B2
4,881,106 5,034,796 5,187,117 5,486,715 6,306,728 B1 6,583,505 6,710,463 6,771,478 B2 7,071,537




DIXYS

IXTF1N450

Fig. 1. Output Characteristics @ T; = 25°C
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DIXYS IXTF1N450

Fig. 7. Transconductance Fig. 8. Forward Voltage Drop of Intrinsic Diode
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IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.




DIXYS IXTF1N450

Fig. 12. Forward-Bias Safe Operating Area Fig. 13. Forward-Bias Safe Operating Area
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DIXYS

High Voltage
Power MOSFET

N-Channel Enhancement Mode

IXTT1N450HV

IXTH1N450HV

s

Symbol Test Conditions Maximum Ratings
Vioes T, =25°C to 150°C 4500 \Y
Vioen T, =25°C to 150°C, R = TMQ 4500 \Y
Viss Continuous +20 \Y
Vasm Transient 30 \
D25 T, =25°C 1 A
L T, =25°C, Pulse Width Limited by T | 3 A
P, T, =25°C 520 W
T, -55 ... +150 °C
T 150 °C
Too -55...+150 °C
T, Maximum Lead Temperature for Soldering 300 °C
Teon 1.6 mm (0.062in.) from Case for 10s 260 °C
F. Mounting Force (TO-263HV) 10..65/22..14.6 N/lb
M, Mounting Torque (TO-247HV) 1.13/10 Nm/Ib.in
Weight TO-263HV 25 g

TO-247HV 6.0 g
Symbol Test Conditions Characteristic Values
(T, =25°C, Unless Otherwise Specified) Min. | Typ. | Max.
Vs Vs =Veo |, = 250uA 3.5 6.0 V
loss Ve =$20V, V =0V +100 nA
loes Vs =3.6kV, V =0V 5 uwA

Vs =4.5kV 25 pA

V,s =3.6kV T,=100°C 15 pA
Rosion Vs =10V, |, =50mA, Note 1 80 Q

V.. = 4500V
| = 1A
Rosony < 80Q

TO-268HV (IXTT)

G = Gate D = Drain
S = Source Tab = Drain
Features

* High Blocking Voltage
* High Voltage Package

Advantages

* Easy to Mount
* Space Savings
* High Power Density

Applications

* High Voltage Power Supplies

* Capacitor Discharge Applications

* Pulse Circuits

* Laser and X-Ray Generation Systems

© 2014 IXYS CORPORATION, All Rights Reserved
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DIIXYS

IXTT1N450HV
IXTH1N450HV

Symbol Test Condit?ons y CI:laracteristic Values TO-268HV Outline
(T, = 25°C, Unless Otherwise Specified) Min. Typ. | Max.
9. V=50V, |, = 200mA, Note 1 0.40 0.70 S
C.. 1700 pF
C... Ve =0V, V=25V, f= 1MHz 80 pF
crss 29 pF ;J — e 08 (175 e PINS:
. T a7 1-Gate
R Gate Input Resistance 12 Q == 2 - Source
t 30 3 - Drain
d(on) Resistive Switching Times ns —
t 43 ns ps (M §
r V=10V, V =500V, 1, =05°1_, 1 ) e 9
om 73 ns ik
; Re =10Q (External) 120 ns -y INCHES MILLIMETER
t o MIN_ [ MaX_ | MIN_ [ MaX
A 193 | .201 | 4.80 | 5.10
Qyony 46 nC Al 106 | 114 [ 2.70 | 2.90
- - - A2 .001 [ .010 | 0.02 | 0.25
Q, Vs =10V, Vg = 1kV, 1, = 0.5 2 8 nC b 045 | 057 | 1.15 | 1.45
Q 23 nC C 016 | .026 | 0.40 | 0.65
gd c2 057 | .063 | 1.45 | 1.60
R, .- 0.24 °C/W D 543 | 551 |13.80 | 14.00
o D1 465 | 476 |11.80 [ 12.10
Rincs TO-247HV 0.21 C/w D2 | 295 | .307 | 7.50 | 7.80
D3 14 | 126 | 2.90 | 3.20
E 624 | 632 [15.85 [16.05
E 1 524 | 535 |13.30 [13.60
215 BSC 5.45 BSC
Lo H 736 | .752 [18.70 [19.10
Source-Drain Diode L 067 079 [ 1.70 [ 2.00
L/ 03¢ .045 1.00 1.15
Symbol Test Conditions Characteristic Values T;g IE’S?EI g‘gg [3554:1'“-
(T, =25°C, Unless Otherwise Specified) Min. | Typ. Max. ' - - -
I V. =0V 1 A T0-247I-EIV Outline N o
S Gs R r_ L ] s .
" . . - - -
lg Repetitive, Pulse Width Limited by T, 5 Ejj] }/ @:j : T i 3@*-) )
— — | ® D1 :
VSD |F =1A, VGS =0V, Note 1 2.0 b Dj I -!1
= i - — H D2 .
. I. = 1A, -di/dt = 50A/us, V, = 100V 1.75 ys i J_( :
pal I L1 A3 I}
! _1 2X E2
| L A = o
L
o I
~lew— | o=l b
PINS:
Note 1. Pulse test, t < 300us, duty cycle, d < 2%. == ;f_a;am? - Source
v | NCHES S
MIN MAX MIN MAX__|
A 193 | 201 | 490 | 5.0
AT | 14 | 1ee | 290 [ 310
A2 | 075 | 083 | 190 210
A3 [ 035 | 043 | 030 10
b 053 | .059 .35 | 150
b1 | .075 | 083 90 [ 210
c 022 | 030 | 055 075
D 819 | .843 | 20.80 | 21.40
D1 | 638 | 646 | 16,20 | 16.40
D2 | 134 | 146 | 3.40 | 3.70
D3 | .055 | .063 .40 60
E 622 | 638 | 1580 | 16.20
E1 | .520 | .5e8 [ 13.20 | 13.40
EZ | 118 | 186 | 3.0 [ 3.20
E3 | .051 | 059 [ 130 150
e .100_BSC 2.54 BSC
el .300_BSC 7.62 BSC
L 732 | .748 | 18.60 | 19.00
L1 | 106 | 118 | 2,70 [ 3.00
P 138 | 142 | 350 | 3.60
@P1 | 272 | 280 | 6.90 [ 7.0
Q 216 | 224 | 550 | 5.70
R 165 | 169 | 4.20 | 4.30
IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions. S 240 | 248 | 610 | 6.30
IXYS MOSFETs and IGBTSs are covered 4,835,592 4,931,844 5,049,961 5,237,481 6,162,665 6,404,065 B1 6,683,344 6,727,585 7,005,734 B2 7,157,338B2
by one or moreof the following U.S. patents: 4,860,072 5,017,508 5,063,307 5,381,025 6,259,123 B1 6,534,343 6,710,405 B2 6,759,692 7,063,975 B2
4,881,106 5,034,796 5,187,117 5,486,715 6,306,728 B1 6,583,505 6,710,463 6,771,478 B2 7,071,537




DIXYS

IXTT1N450HV
IXTH1N450HV

12

1.0

0.8

0.6

Ip - Amperes

0.4

0.2

0.0

26

22

18

14

1.0

Rbs(on) - Normalized

0.6

0.2

1.0

0.8

0.6

Ip - Amperes

0.4

0.2

0.0

Fig. 1. Output Characteristics @ T; = 25°C

Vas = 1%/
/ V B
A/

// 6.5V

/ o
0 20 40 60 80 100 120 140

Vps - Volts
Fig. 3. Rps(n) Normalized to Ip = 0.5A Value vs.
Junction Temperature
Vgs =10V /
Ip=1A //
/1
v
7 Ip=05A
=
//
//
A/
-
-50 -25 0 25 50 75 100 125 150
T, - Degrees Centigrade
Fig. 5. Maximum Drain Current vs.
Case Temperature
\\

-50 25 0 25 50 75 100 125 150

Tc - Degrees Centigrade

Ip - Amperes

Rbs(on) - Normalized

Ip - Amperes

1.0

Fig. 2. Output Characteristics @ T; = 125°C

0.9

VGs =10V /
S

0.8

0.7

v
A

0.6

J/

0.5

6V

04

03

0.2

0.1

5V

0.0

24

20 40 60 80
Vps - Volts

100 120 140 160

Fig. 4. Rps(n) Normalized to Ip = 0.5A Value vs.
Drain Current

22 +—{Ves =10Y|

20

18

T;=125°C

16

1.4

12

1.0

Ty=25°C

0.8

0.2 0.4 0.6

Ip - Amperes

0.8 1 12

Fig. 6. Input Admittance

12

1.0

0.8

0.6

T3 =125°C /

04

-40°C

0.2

0.0

4.0

45 75

© 2014 IXYS CORPORATION, All Rights Reserved




DIXYS

IXTT1N450HV

IXTH1N450HV

Fig. 7. Transconductance

Fig. 8. Forward Voltage Drop of Intrinsic Diode
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IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.




DIXYS

IXTT1N450HV
IXTH1N450HV

Fig. 12. Forward-Bias Safe Operating Area
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A Littelfuse Technology
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and may not be used in, all applications. Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.



DIIXYS

High Voltage
Power MOSFETs

IXTAO2N250
IXTHO2N250
IXTVO2N250S

N-Channel Enhancement Mode °
Fast Intrinsic Diode
s
Symbol Test Conditions Maximum Ratings
Vioes T, =25°Cto 150°C 2500 \Y
beR T, =25°Cto 150°C, R = TMQ 2500 \Y
Viss Continuous +20 \Y
Vasm Transient 30 \
D25 T, =25°C 200 mA
Lou T. =25°C, Pulse Width Limited by T , 600 mA
P, T, =25°C 83 W
T, -55 ... +150 °C
T 150 °C
Too -55...+150 °C
T, 1.6mm (0.062 in.) from Case for 10s 300 °C
Teon Plastic Body for 10s 260 °C
M, Mounting Torque (TO-247) 1.13/10 Nm/Ib.in
F. Mounting Force (PLUS220 & TO-263) 11..65/25..14.6 N/lb.
Weight TO-263 25 g
PLUS220 4.0 g
TO-247 6.0 g
Symbol Test Conditions Characteristic Values
(T, = 25°C, Unless Otherwise Specified) Min. Typ. | Max.
BV, Ve =0V, I, = 250uA 2500 Vv
Vesm Voe =V I, = 250pA 25 45 V
loss Ve =+20V, V=0V +100 nA
loss Vs = 0.8V 5 uA
T,=125°C 500 pA
Rosion Vi =10V, |, =50mA, Note 1 450 Q

V. = 2500V
l,, = 200mA
Rpseny < 450Q

TO-263 (IXTA)

TO-247 (IXTH)

PLUS220SMD (IXTV_S)

i
G &
S !
D (Tab)
G = Gate D = Drain
S = Source Tab = Drain

Features

¢ Fast Intrinsic Diode
® Low Package Inductance

Advantages

® Easy to Mount
® Space Savings

Applications
® High Voltage Power Supplies

¢ Capacitor Discharge
® Pulse Circuits

© 2012 IXYS CORPORATION, All Rights Reserved

DS100187C(04/12)



DIIXYS

IXTAO2N250 IXTHO2N250
IXTVO2N250S

Symbol Test Conditions Characteristic Values

(T, = 25°C, Unless Otherwise Specified) Min. | Typ. | Max.

9 Vs =100V, I;=0.5¢1,,, Note 1 88 145 mS
Ciss 116 pF
C.. Ve =0V, Vo = 25V, f= 1MHz 8 pF
Crss 3 pF
Yyom Resistive Switching Times 19 ns
t 19 ns
td(off) \FZGST :ng’zvtés = 0'5I' VDSS’ |D =05 IDzs 32 ns
t s = 100Q (External) 33 ns
Q.. 7.4 nC
Q. Ve =10V, V =05V ., 1, =051 . 0.7 nC
Q,, 5.3 nC
R,..c 1.5 °C/W
R,cs TO-247 & PLUS220 0.25 °C/W
Source-Drain Diode

Symbol Test Conditions Characteristic Values

(T, = 25°C, Unless Otherwise Specified) Min. | Typ. Max.

Iy Ve =0V 200 mA
Iy Repetitive, Pulse Width Limited by T, 800 mA
Ve I.= 100mA, V= 0V, Note 1 20 V
. I. = 200mA, -di/dt = 50A/us, V, = 100V 1.5 us
Note 1. Pulse test, t < 300us, duty cycle, d < 2%.

*Additional provisions for lead to lead voltage isolation are required at V¢ > 1200V.

IXYS Reserves the Right to Change Limits,

TO-263 Outline

INCHES MILLIMETER

SM RN | MAX [ MIN_| MAX |
A 170 | .185 | 4.30 | 4.70
e p AT__| .000 | .008 | 0.00 | 0.20
IS L A2 091 | .098 | 2.30 | 250
f I b 028 | 035 | 0.70 | 0.90
| b2 | .046 | .054 | 1.18 | 1.38
| C 018 | 024 | 0.45 | 0.60
A oa J = C2 | 049 .055 | 1.25 | 1.40
I i 1& D 354 | .370 | 9.00 | 9.40
| ! ) DT | 311 327 790 | 8.30
== E 386 | .402 | 9.80 | 10.20
Pl E1_| 307 | 323 | 7.80 | 8.20]

= el | .200 BSC__| 5.08 BSC
(e2) | 163 ] 174 413 [ 4.43
el PR [ 200 260
li-!.'ﬁi. PIN: 1- Gate L7 [ 039 055 1.00] 140
2 - Drain L3 | 010 BSC_ | 0.254 BSC
3 - Source (L4 | .071] .087 | 1.80 | 2.20

Test Conditions, and Dimensions.

TO-247 Outline

- A
f— E—= A2 —=f *h
} IR
I L? ! Q s
R -4 -
o T (9‘&@‘ T
J ! N_op
1 3
N i
x ] ‘ ' ‘
it |
i
K ‘ A
b1—=| -
&
Terminals: 1 - Gate 2 - Drain
3 - Source
Dim. Millimeter Inches
Min.  Max. Min.  Max.
A 4.7 53| .185 .209
A, 22 254 .087 .102
A 2.2 26| .059 .098
b 1.0 14| .040 .055
b, 165 213| .065 .084
b, 287 812 113 .128
C 4 8| .016 .031
D [20.80 21.46| .819 .845
E 15.75 16.26 | .610 .640
e 520 5.72 | 0.205 0.225
L 19.81 20.32 | .780 .800
L1 4.50 177
oP | 355 3.65| .140 .144
Q 589 6.40 | 0.232 0.252
R 432 549 | 170 .216
S 6.15 BSC 242 BSC
PLUS220SMD Outline
= e
i
D
=—A3
L Q 3 JIB
I L | L4
0o i =t
‘ «J‘\*sz . ‘ B
A2
= = 1. Gate 2. Drain
I I 3. Source 4. Drain
SYM INCHES MILLIMETER
MIN | MAX MIN | MAX
A 169 | 185 4.30 | 4.70
Al 028 | .035] 0.70 | 0.90
A2 098 | 118 250 | 3.00
AS 000 | .010 0.00 0.25
b 035 | .047] 090] 1.20
b1 080 | .095 203 2.41
b2 054 | 064 1.37 1.63
c 028 | 035] 070 | 0,90
D 551 | .591 [14.00 |15.00
D1 Sle | 535 |13.00 [13.70
E 394 | 433]10.00 | 11.00
E1l 331 | .346| 8.40]| 880
e .200BSC 5.08 BSC
L 209 | 228 5.30| 5.80
L1 118 138 3.00 | 350
L2 035 | 051 0.20 1.30
L3 045 | 053 L.2s| 135
L4 | 039 ] 059 100] 150

IXYS MOSFETs and IGBTs are covered 4,835,592 4,931,844 5,049,961
by one or more of the following U.S. patents: 4,860,072 5,017,508 5,063,307
4,881,106 5,034,796 5,187,117

5,237,481
5,381,025
5,486,715

6,162,665 6,404,065 B1
6,259,123 B1 6,534,343
6,306,728 B1 6,583,505

6,710,463

B2

6,683,344 6,727,585 7,005,734 B2 7,157,338B2
6,710,405 B2 6,759,692 7,063,975
6,771,478 B2 7,071,537




DIXYS
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Fig. 1. Output Characteristics @ T; = 25°C
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IXTAO2N250 IXTHO2N250
IXTVO2N250S

Fig. 7. Input Admittance
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IXTAO02N250 IXTHO2N250
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Fig. 13. Forward-Bias Safe Operating Area

@ Tc=25°C

1,000

Ip - MilliAmperes

Ros(on) Limit

25ps

100us

1ms
L10ms
100ms
T,=150°C DC
Tc =25°C
Single Pulse
100 1,000
Vps - Volts

10,000

Fig. 14. Forward-Bias Safe Operating Area
@Tc=75C

1,000

-

o

o
I

Ip - MilliAmperes

RDS(on) Limit

T,=150°C
Tc=75C
Single Pulse

25ps

100us

1ms

10ms

100ms

10
100

1,000
Vps - Volts

10,000

© 2012 IXYS CORPORATION, All Rights Reserved

IXYS REF: T_02N250(2P)04-19-12



LIXYS

Polar™ IXTYO2N120P
Power MOSFET IXTPO2N120P
N-Channel Enhancement Mode o
Avalanche Rated
G
s
Symbol Test Conditions Maximum Ratings
Viss T, =25°C to 150°C 1200 \
beR T, =25°Cto 150°C, R ¢ = TMQ 1200 \Y
Viss Continuous +20 \Y
Vs Transient +30 \Y
Is T, =25°C 0.2 A
L T, =25°C, Pulse Width Limited by T 0.6 A
1, T, =25°C 0.2 A
E,. T, =25°C 40 mJ
dv/dt lg <low Vop < Vpser T,<150°C 10 V/ns
P, T, =25°C 33 w
T, -55 ... +150 °C
T. 150 °C
Too -55 ... +150 °C
T, Maximum Lead Temperature for Soldering 300 °C
Teon 1.6 mm (0.062in.) from Case for 10s 260 °C
M, Mounting Torque (TO-220) 1.13/10 Nm/Ib.in
Weight TO-252 0.35 g
TO-220 3.00 g
Symbol Test Conditions Characteristic Values
(T, =25°C, Unless Otherwise Specified) Min. Typ. Max.
BV, Ve =0V, | = 250pA 1200 v
Vesm Voe = Ve I, = 100pA 2.0 40 V
loss Ve =+20V, V=0V +50 nA
Ioss Vos = Vossr Vs = 0V T pA
T,=125°C 25 uA
Rosion Vo =10V, 1, =051, Note 1 75 Q

V.. = 1200V
l,. = 0.2A
Rosen S 759
TO-252 (IXTY)

D (Tab)

TO-220 (IXTP)

Gp s D (Tab)
G = Gate D = Drain
S = Source Tab = Drain
Features

* International Standard Packages
* Low Qg

* Avalanche Rated

* Low Package Inductance

* Fast Intrinsic Rectifier

Advantages

* High Power Density
* Easy to Mount
* Space Savings

Applications

* DC-DC Converters

* Switch-Mode and Resonant-Mode
Power Supplies

* AC and DC Motor Drives

* Laser Drivers
Igniters, RF Generators

* Robotics and Servo Controls

© 2017 IXYS CORPORATION, All Rights Reserved

DS100201B(8/17)



LIXYS

IXTY02N120P
IXTPO2N120P

Symbol Test Condit.ions 3 Cparacteristic Values TO-252 AA Outlin
(T, =25°C, Unless Otherwise Specified) Min. Typ. Max —ES] e N
g, V=10V, 1, =0.5¢1_,, Note 1 0.12 | 0.20 S = -
Ciss 104 pF
C... Voo =0V, V o =25V, f = IMHz 8.6 pF s
- Gate
Crss 1.9 pF 2,4 - Drain
-0 3 - Source
t . . . . . 6 nS f=5.1 55MIN -y
d(on) Resistive Switching Times %/
t 10 ns 6.50MIN
; V=10V, V=05V 1. =05¢]_, iy %
d(off) s =50Q (External) ns | :
T
t' 39 ns % : %285MIN
228 Jmm| wmi l‘_1..25MIN
Q 470 nC LAND PATTERN RECOMMENDATION
g(on) SYM ININEFES MILLIMETERS
— — M MA MIN MAX
Q,, Vgg=10V, V=05V e, I, =051, 0.37 nC A 086 | 094 215 | 238
Al 0 005 0 0.2
Q,, 3.20 nC A2 | 038 | 046 | 097 | 117
b 025 | 035 064 | 089
R 3.8 °C/W bZ 03 045 0.76 1.14
thaC b3 .20 215 508 | 5.46
. ° 018 024 0.46 | 061
Rincs T0-220 0.50 cw > 018 023 0.46 | 058
D 235 243 5.97 6.22
D1 180 | 205 457 | 5.2l
E 250 265 6.35 6.73
E1 70| 205 432 | s2l
e 090 BSC 2.28 BSC
e 80 BSC 4,57 BSC
H 37 A10 9.40 10.42
-Drain Di N 055 | 070 1.40 78
Source-Drain Diode = 2 o 1480 118
L2 020 BSC 0.50 BSC
Symbol Test Conditions Characteristic Values Ls 1 0c5 040 o6t L€
(T, =25°C, Unless Otherwise Specified) Min. Typ. Max ] 0 10° 0 10°
ls Ves =0V 02 A TO-220 Outline
E A
Iy Repetitive, Pulse Width Limited by T, 08 A A A{_ﬂ—
b (+§_L% B! ¢
Ve, I, =g, Vo = OV, Note 1 13V ‘ 4 ]
D —[ " i p2
t, I = 0.2A, -di/dt = 100A/ 1.6 bs L o ! l
F— Y s ” = us, /
lew V, = 100V 3.5 A P23
QRM 2.8 uC caéron
L1 !
I-o—_l J ¢ mll—  3Xb ==l
Note 1. Pulse test, t < 300us, duty cycle, d < 2% .
ote 1. Pulse test, t < 300us, duty cycle, d < 2%. — 1- Gate
l;m_ 2,4 - Drain
| 3 - Source
SYM INCHES MILLIMETERS
MIN MAX | MIN | MAX
A 169 | 185 430 | 470
Al 047 055 1.20 1.40
A2 | 079 | .106 200 [ 270
b 024 | 039 0.60 | 1.00
b2 045 057 1.15 1.45
c 014 | 026 035 | 065
D 587 | 626 | 14.90 | 15.90
D1 | 335 | 370 850 | 040
(D2)] 500 | 531 [ 1270 | 1350
E 382 | 406 970 | 10.30
(E1)] 283 | 323 720 | 820
e .100BSC 2.54 BSC
el .200B5C 5.08 BSC
H1 | 244 [ 268 620 | 6.80
L 407 | 547 | 1250 | 13.90
L1 | 110 | 154 280 | 3.90
PP 134 | .150 340 | 380
: _ - ) ) Q 106 [ 126 270 | 320
IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.
IXYS MOSFETs and IGBTs are covered 4,835,592 4,931,844 5,049,961 5,237,481 6,162,665 6,404,065B1 6,683,344 6,727,585 7,005,734B2 7,157,338B2
by one or more of the following U.S. patents: 4,860,072 5,017,508 5,063,307 5,381,025 6,259,123B1 6,534,343 6,710,405B2 6,759,692 7,063,975B2
4,881,106 5,034,796 5,187,117 5,486,715 6,306,728B1 6,583,505 6,710,463 6,771,478B2 7,071,537
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Fig. 7. Input Admittance Fig. 8. Transconductance
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IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.
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A Littelfuse Technology

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently
evaluate the suitability of and test each product selected for their own applications. Littelfuse products are not designed for,
and may not be used in, all applications. Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.



DIXYS

Preliminary Technical Information

High Voltage
Power MOSFET

IXTTIN300P3HV
IXTHIN300P3HV

D
N-Channel Enhancement Mode
s

Symbol Test Conditions Maximum Ratings
Vioes T, =25°C to 150°C 3000 \Y
Vioen T, =25°C to 150°C, R = TMQ 3000 \Y
Viss Continuous +20 \Y
Vasm Transient 30 \
D25 T, =25°C 1.00 A
L1 T. =110°C 0.65 A
o T, = 25°C, Pulse Width Limited by T 2.60 A
P, T, =25°C 195 W
T, -55...+150 °C
T, 150 °C
Too -55...+150 °C
T, Maximum Lead Temperature for Soldering 300 °C
Teowo 1.6 mm (0.062in.) from Case for 10s 260 °C
M, Mounting Torque (TO-247) 1.13/10 Nm/Ib.in
Weight TO-268HV 4.0 g

TO-247HV 6.0 g
Symbol Test Conditions Characteristic Values
(T, = 25°C, Unless Otherwise Specified) Min. Typ. | Max.
BV, Ve =0V, I, =250uA 3000
Vs Vs =Veo |, = 250uA 2.0 4.0
loss Ve =120V, V=0V +100 nA
loes Vye =08V ,V =0V 25 pA

T,=125°C 250 pA

Roscon Vs =10V, 1, =0.5A, Note 1 50 Q

V.. = 3000V
., = 1.00A
Roson < 90Q

TO-268HV (IXTT)

D (Tab)

TO-247HV (IXTH)

Features

* High Blocking Voltage
* High Voltage Packages

Advantages

* Easy to Mount
* Space Savings
* High Power Density

Applications

* High Voltage Power Supplies

* Capacitor Discharge Applications

* Pulse Circuits

* Laser and X-Ray Generation Systems

© 2014 IXYS CORPORATION, All Rights Reserved

DS100590A(6/14)



DIIXYS

IXTTIN300P3HV
IXTH1N300P3HV

Symbol Test Condit?ons y CI:laracteristic Values TO-268HV Outline
(T, = 25°C, Unless Otherwise Specified) Min. Typ. | Max.
g, Vs =50V, |, = 0.5A, Note 1 0.4 0.7 S
C.. 895 pF
C... Vs =0V, Vo =25V, f = 1MHz 48 pF
C... 17 pF
tion Resistive Switching Times 22 ns
t 35 ns
r Vg =10V, V=500V, I, =0.5¢°1,,
taom R, =20Q (External) ° ne
t, ¢ 60 ns
30.6 nC INCHES MILLIMETER
Qyony S™M RN T MAX | MIN_ | MAX
Q V..=10V,V_.=1kV, [ =0.5¢I 4.0 nC A 195  .201 | 4.80 | 5.10
gs Gs bs b b2s Al 106 | 114 | 2.70 | 2.90
Q,, 15.7 nC A2 .001 | .010 [ 0.02 [ 0.25
g b 045 | .057 | 115 [ 1.45
R 0.64 °C/W C .016 | .026 | 0.40 | 0.65
RC TO-247HV 0.21 SC/W C2 057 | .063 | 1.45 | 1.60
thCs i D .543 | .551 [13.80 |14.00
D1 AB5 | 476 |11.80 |12.10
D2 295 | 307 | 750 | 7.80
D3 114 | 126 2,90 3.20
Source-Drain Diode E 624 | 632 [15.85 [16.05
E 1 .524 | .535 [13.30 [13.60
. o 215 BSC 5.45 BSC
Symbol Test Conditions Characteristic Values H 736 | 752 [18.70 [19.10
(T, = 25°C, Unless Otherwise Specified) Min. | Typ. Max. L 067 { 079 | 1.70 | 2.00
L2 03¢ .045 .00 1.15
_ .010 BSC 0.25 BSC
ls Ves =0V 1.0 A £4 150 ] 161 ] 3.80 [ 4.10
lg Repetitive, Pulse Width Limited by T, 40 A TO-247HV Outline
Vg, I, =g, Vs = OV, Note 1 15 V ol I o = S W
- — :
. i 2O
. I. = 1A, -di/dt = 100A/ps, V_ = 100V 1.8 ps (O \@)
b ®E D1 -|;
| L
| H D2 H
f
Ds'r ! _ﬁ A32>< - E2
| L A = o
i
Note: 1. Pulse test, t < 300us, duty cycle, d < 2%. U
~lew— | ¢l b
PINS:
1-Gate 2 - Source
E 3, 4 - Drain
SYM INCHES S
MIN [ MAX MIN | MAX |
A 193 201 4.90 2.10
A1 | 14 | 192 | 2950 | 310
A2 | 075 | 083 190 | 210
A3 .035 .043 0.90 .10
b 053 | .059 .35 .50
b1 075 .083 .90 2.10
PRELIMANARY TECHNICAL INFORMATION - 055 T 030 055 T 075
The product presented herein is under development. The Technical Specifications offered are 81 -21393 -2:2 fég(“ 1851: 3
derived from a subjective evaluation of the design, based upon prior knowledge and experi- D7 | 134 146 3,40 3.70
ence, and constitute a "considered reflection” of the anticipated result. 1XYS reserves the right D3 | .055 | .063 .40 60
to change limits, test conditions, and dimensions without notice. E bSee | 638 | 1580 | 16.20
E1 .520 528 | 13.20 | 13.40
E2 | 8 126 3.00 3.20
E3 | 051 | .059 130 [ 150
e 100 BSC 2.54 BSC
el .300 BSC 7.62 BSC
L 732 | 748 | 18.60 | 19.00
L1 106 118 2.70 3.00
oP 138 142 3.50 3.60
eP1 272 | .280 6.90 7.10
Q 2l6 | 224 | 550 570
R 165 169 4.20 4.30
IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions. S 240 | 248 | 610 | 6.30
IXYS MOSFETs and IGBTs are covered 4,835,592 4,931,844 5,049,961 5,237,481 6,162,665 6,404,065 B1 6,683,344 6,727,585 7,005,734 B2 7,157,338B2
by one or moreof the following U.S. patents: 4,860,072 5,017,508 5,063,307 5,381,025 6,259,123 B1 6,534,343 6,710,405 B2 6,759,692 7,063,975 B2
4,881,106 5,034,796 5,187,117 5,486,715 6,306,728 B1 6,583,505 6,710,463 6,771,478 B2 7,071,537
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Fig. 7. Transconductance Fig. 8. Forward Voltage Drop of Intrinsic Diode
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IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.
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IXTTIN300P3HV
IXTH1IN300P3HV

Fig. 12. Forward-Bias Safe Operating Area

Fig. 13. Forward-Bias Safe Operating Area
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High Voltage IXTATN200P3HV
Power MOSFET IXTH1IN200P3HV
IXTH1N200P3

D
N-Channel Enhancement Mode
s

Symbol Test Conditions Maximum Ratings
Vioes T, =25°C to 150°C 2000 \Y
Vioen T, =25°C to 150°C, R = TMQ 2000 \Y
Viss Continuous +20 \Y
Visu Transient 30 \
D25 T, =25°C 1.0 A
L1 T. =110°C 0.6 A
o T, =25°C, Pulse Width Limited by T , 3.0 A
P, T, =25°C 125 W
T, -55...+150 °C
T, 150 °C
Too -55...+150 °C
T, Maximum Lead Temperature for Soldering 300 °C
Teowo 1.6 mm (0.062in.) from Case for 10s 260 °C
F. Mounting Force (TO-263HV) 10..65/22..14.6 N/Ib
M, Mounting Torque (TO-247/HV) 1.13/10 Nm/Ib.in
Weight TO-263HV 25 g

TO-247/HV 6.0 g
Symbol Test Conditions Characteristic Values
(T, = 25°C, Unless Otherwise Specified) Min. Typ. | Max.
BV, Ve =0V, I, =250uA 2000 Vv
Vs Vs =Veo |, = 250uA 2.0 40 V
loss Ve =120V, V=0V +100 nA
loss Vis = Vpssr Vs = 0V 5 uA

T,=125°C 100 uA

Roscon Vs =10V, I, = 0.5A, Note 1 40 Q

V.. = 2000V
|, = 1.0A
Rosony < 40Q

TO-263HV (IXTA)

G = Gate D = Drain
S = Source Tab = Drain

Features

* High Blocking Voltage
* High Voltage Packages

Advantages

* Easy to Mount
* Space Savings
* High Power Density

Applications

* High Voltage Power Supplies

* Capacitor Discharge Applications

* Pulse Circuits

* Laser and X-Ray Generation Systems

© 2017 IXYS CORPORATION, All Rights Reserved.
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IXTH1N200P3

IXTATN200P3HV

IXTH1N200P3HV

Symbol Test Conditions Characteristic Values TO-247 Outline
(T, = 25°C, Unless Otherwise Specified) Min. Typ. | Max. = . L\’F[_A‘;: —
— — & —l_{ T r—
9. Vs =50V, I, = 0.5A, Note 1 0.4 0.7 S J;]] O o }O\I 11
T N = o
ciss 646 pF ? V[ #P1 _l
4
C... Vs =0V, Vo =25V, f = 1MHz 50 pF 12 et
L | ]
c. - oF T [0
L
tion Resistive Switching Times 16 ns
t 26 ns PO s 1 8 1 I v
' Ves = 10V, Vi = 1KV, 1, = 0.5 15, o=\ m*u 1- Gate
tcl(off) 37 ns \ [el 2,4 - Drain
t Re =5Q (External) 80 ns @l @lEm)  3-Source
oim. Millimeter Inches
Q 23.5 nC min max min max
g(om) A | a0 5.30 0.185 | 0.209
V..=10V,V__.=1kV,|.=05¢]| A n Al | 221 2.59 0.087 0.102
Qgs GS OV, Vis 1o =052 1p, 8 c Az | 150 249 | 0059 | 0.0%8
Q 13.3 nC b 0.99 1.40 0.039 | 0.055
gd b2 | 1.65 2,30 0.065 0.094
° b4 | 259 3.43 0.102 0.135
I:‘th.lc 1 0 C/W c 0.38 0.89 0.015 0.035
Rics TO-247 0.21 °C/W D | 2079 | 2145 | 0819 | 0845
D1 13.07 - 0.515 =
D2 0.51 1.35 0.020 0.053
. R E 15.48 16.24 0.610 0.640
Source-Drain Diode E1 | 13.45 : 053 :
E2 4.21 5.48 0,170 0.216
. . s 5.45 BSC 0.215 BSC
Symbol Test Conditions Characteristic Values T T O BT
(T, = 25°C, Unless Otherwise Specified) Min. | Typ. Max. E1 = 443 = 0.177
oP 3.55 3.65 0.140 0.144
aP - 7.39 - 0.250
Is VGS =0V 1 Q| s38 6.19 0.212 | 0244
s 6.14 BSC 0.242 BSC
lg Repetitive, Pulse Width Limited by T, 4
TO-247HV Outline
Ve, I. =15, V4 = 0V, Note 1 1.5 V A L = N e
! T N j_:—\
. . = 1A, -di/dt = 100A/ps, V,, = 100V 2.3 Hs E‘m o iy 86
1y oric] il e
L_} D2 _'j_
il 12 i i i
pad L1t A3l -
Note: 1. Pulse test, t < 300us, duty cycle, d <2%. ‘{| 2x e .
L Al — S |
| |
Je:ﬂ"] ol 3X | e
PINS:
TO-263HV Outline == 1-Gate 2-Source
- Drain
INCHES MILLIMETER '
SYM INCHES
e b [BA MIN_ | MAX [ MIN | MAX SYM
e [ A R N e - RSO
! [ | ] Al .000 | .008 | 0.00 | 0.20 AT | 1124 | 1pe | 290 340
4 o1 [ A2 .091 | .098 | 2.30 [ 2.50 A2 | 075 | 083 | 190| 2.0
W ° " s | [b .028 | .035 | 0.70 | 0.90 A3 | 035 | 043 [ 090 110
” ! 2 l e | g | D2 .046 | .054 | 118 | 1.38 b 053 | 059 .35 .50
o e C 018|024 | 0.45 | 0.60 b1 1 .075 | 083 | 190} 210
i L:_Lln:‘\_! C2 .049 | .055 25 40 c 022 030 0.55 0.75
J i = D .354 | 370 | 9.00 | 9.40 D | 819 | 843 | 20.80 | £1.40
i : : D1 | 638 | .646 | 16.20 | 16.40
bz = e S i e D1 311 | 327 | 7.80 | 8.30 2 2
=2 pLANEJ - D2 | 134 | 146 | 3.40 | 3.70
c j__ E ‘3§6 402 9.80 | 10.20 D3 055 063 40 60
< BN 1-Gate E1 307 | .523 | 7.80 | 8.20 E | 622 | 638 | 1580 | 16.20
0° -8 ~
2 - Source |-€1 -200 BSC 5.08 BSC E1| 520 | 508 | 13.20 | 13.40
3-Drain L(€2) | 163 [ .174 | 4.13 | 4.43 EZ2 | 118 | 126 | 3.00 | 3.20
) H 591 | .614 [15.00 [15.60 E3 | 051 | 059 30 50
i i L 079 | 102 | 2.00 | 2.60 e 100 BSC 2.54 BSC
M Az L1 039 | .055 | 1.00 | 1.40 el 300 BSC 7.62 BSC
°f L3 .010 BSC 0.254 BSC L 732 |_.748 | 18.60 | 19.00
L1 | 106 | 118 | 2.70 | 3.00
(L4) [ 0711 087 | 1.80 [ 2.20 3 35T 142 S50 T 360
@P1 | 272 | 280 | 6.90 | 7.0
Q | 216 | 2e4 | 550 5.70
R 165 | 169 | 4.20 | 4.30
i o . i ) S 24 248 | 610 | 6.30
IXYS Reserves the Right to Change Limits, Test Conditions, and Dimensions.
IXYS MOSFETs and IGBTSs are covered 4,835,592 4,931,844 5,049,961 5,237,481 6,162,665 6,404,065 B1 6,683,344 6,727,585 7,005,734 B2 7,157,338B2
by one or moreof the following U.S. patents: 4,860,072 5,017,508 5,063,307 5,381,025 6,259,123 B1 6,534,343 6,710,405 B2 6,759,692 7,063,975 B2
4,881,106 5,034,796 5,187,117 5,486,715 6,306,728 B1 6,583,505 6,710,463 6,771,478 B2 7,071,537




DIXYS

IXTHIN200P3 IXTATN200P3HV

IXTH1N200P3HV

Fig. 1. Output Characteristics @ T, = 25°C

18 VGS=10V//‘
16 //

//7v
1.4

Ip - Amperes

6V

N A
/

0.6

04

0.2

5V

0.0
0 10 20 30 40 50 60 70
Vps - Volts

Fig. 3. Rps(on) Normalized to Ip = 0.5A Value vs.
Junction Temperature
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Fig. 5. Maximum Drain Current vs.
Case Temperature
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Fig. 2. Output Characteristics @ T, = 125°C
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Fig. 4. Rps(on) Normalized to Ip = 0.5A Value vs.
Drain Current
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Fig. 6. Input Admittance
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IXTHIN200P3 IXTA1N200P3HV
IXTH1N200P3HV

Fig. 7. Transconductance

Fig. 8. Forward Voltage Drop of Intrinsic Diode
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Fig. 11. Maximum Transient Thermal Impedance
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IXTHIN200P3 IXTATN200P3HV
IXTH1N200P3HV

Fig. 12. Forward-Bias Safe Operating Area
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Fig. 13. Forward-Bias Safe Operating Area
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