
Standard MOSFET  T-Series

MegaMOSTMFET



C2 - 2 © 2000 IXYS All rights reserved

Standard MOSFET  T-Series

Contents

VDSS ID(cont) RDS(on) Page
max TC = TC = Seite

25 °C 25 °C
V A Ω

100 67 0.025 IXTH 67N10 IXTM 67N10 C2-4
75 0.02 IXTH 75N10 IXTM 75N10

200 30 0.085 IRFP 250 C2-8

46 0.055 IRFP 260 C2-10

50 0.045 IXTH 50N20 IXTM 50N20 C2-12

85 0.025 IXTN 79N20 C2-16

250 23 0.14 IRFP 254 C2-20

38 0.075 IRFP 264 C2-22

300 35 0.1 IXTH 35N30 C2-24
40 0.085 IXTH 40N30

0.088 IXTM 40N30

400 23 0.2 IRFP 360 C2-28

500 14 0.4 IRFP 450 C2-30

20 0.27 IRFP 460 C2-32

21 0.25 IXTH 21N50 IXTM 21N50 C2-36
24 0.23 IXTH 24N50 IXTM 24N50
24 0.23 IRFP 470 C2-40

33 0.17 IXTK 33N50 C2-42

36 0.12 IXTN 36N50 C2-46

600 20 0.35 IXTH 20N60 IXTM 20N60 C2-50

800 2 5.5 IXTA 2N80 C2-54
IXTP 2N80

6 1.8 IXTH 6N80 IXTM 6N80 C2-56
6 1.4 IXTH 6N80A IXTM 6N80A

13 0.80 IXTH 13N80 IXTM 13N80 C2-60

14 0.70 IXTH 14N80 C2-64

900 6 1.8 IXTH 6N90 IXTM 6N90 C2-68
6 1.4 IXTH 6N90A IXTM 6N90A

12 0.9 IXTH 12N90 IXTM 12N90 C2-72

25 0.33 IXTN 25N90 C2-76
26 0.30 IXTN 26N90

TO-264
(IXTK)

miniBLOC
(IXTN)

TO-263
(IXTA)

TO-204
(IXTM)

TO-220
(IXTP)

TO-247
(IXTH)
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Standard MOSFET  T-Series

Contents

ä = New Product

TO-247
(IXTH)

TO-264
(IXTK)

miniBLOC
(IXTN)

TO-263
(IXTA)

TO-204
(IXTM)

TO-220
(IXTP)VDSS ID(cont) RDS(on) Page

max TC = TC = Seite
25 °C 25 °C

V A Ω

1000 1.5 11 IXTA 1N100 C2-78
IXTP 1N100

2 7 ä IXTA 2N100 C2-80
ä IXTP 2N100

5 2.4 IXTH 5N100 IXTM 5N100 C2-84
2.0 IXTH 5N100A IXTM 5N100

10 1.2 IXTH 10N100 IXTM 10N100 C2-88
12 1.05 IXTH 12N100 IXTM 12N100

14 0.82 IXTH 14N100 C2-92

15 0.6 IXTN 15N100 C2-94

21 0.55 IXTK 21N100 IXTN 21N100 C2-98

1100 13 0.92 IXTH 13N110 C2-102

  P-Channel

-500 -7 1.5 IXTH 7P50 C2-104
-8 1.2 IXTH 8P50

-10 0.9 IXTH 10P50 C2-106
-11 0.75 IXTH 11P50
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 100 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 100 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 67N10 67 A
75N10 75 A

IDM TC = 25°C, pulse width limited by TJM 67N10 268 A
75N10 300 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

MegaMOSTMFET

N-Channel Enhancement Mode

TO-204 AE (IXTM)

VDSS ID25 RDS(on)

IXTH / IXTM 67N10 100 V 67 A 25 mΩΩΩΩΩ
IXTH / IXTM 75N10 100 V 75 A 20 mΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

D
G

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 100 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 200 µA
 VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 67N10 0.025 Ω
75N10 0.020 Ω

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91533E(5/96)

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 ID25, pulse test 25 30 S

Ciss 4500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 1300 pF

Crss 550 pF

td(on) 40 60 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 60 110 ns

td(off) RG = 2 Ω, (External) 100 140 ns

tf 30 60 ns

Qg(on) 180 260 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 30 70 nC

Qgd 90 160 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 67N10 67 A
75N10 75 A

ISM Repetitive; 67N10 268 A
pulse width limited by TJM 75N10 300 A

VSD IF = IS, VGS = 0 V, 1.75 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 300 ns

IXTH 67N10 IXTH 75N10
IXTM 67N10 IXTM 75N10

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

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

A 6.4 11.4 .250 .450
A1 1.53 3.42 .060 .135
∅ b 1.45 1.60 .057 .063

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 11.18 12.19 .440 .480

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 12.58 13.33 .495 .525
R1 3.33 4.77 .131 .188

s 16.64 17.14 .655 .675

 TO-204AE (IXTM) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 67N10 IXTH 75N10
IXTM 67N10 IXTM 75N10

TJ - Degrees C
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Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
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 vs. Drain Current Fig. 4 Temperature Dependence
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Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 67N10 IXTH 75N10
IXTM 67N10 IXTM 75N10
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Fig.7 Gate Charge Characteristic Curve Fig.8 Forward Bias Safe Operating Area

Fig.11  Transient Thermal Impedance
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to Drain Voltage
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 200 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 200 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 30 A

IDM TC = 25°C, pulse width limited by TJM 120 A

IAR 30 A

EAR TC = 25°C 19 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 5 V/ns
TJ ≤ 150°C, RG = 2 Ω

PD TC = 25°C 190 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 200 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 25 µA
 VGS = 0 V TJ = 125°C 250 µA

RDS(on) VGS = 10 V, ID = 18 A 0.085 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

IRFP  250 VDSS = 200 V
ID (cont) = 30 A
RDS(on) = 85 mΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

l International standard package
JEDEC TO-247 AD

l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l High commutating dv/dt rating
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

92602E(5/96)

D (TAB)

Standard Power MOSFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 18 A, pulse test 12 S

Ciss 2970 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 530 pF

Crss 180 pF

td(on) 29 ns

tr VGS = 10 V, VDS = 100 V, ID = 30 A 130 ns

td(off) RG = 6.2 Ω, (External) 110 ns

tf 98 ns

Qg(on) 106 140 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 24 40 nC

Qgd 43 74 nC

RthJC 0.65 K/W

RthCK 0.24 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 30 A

ISM Repetitive; pulse width limited by TJM 120 A

VSD IF = IS, VGS = 0 V, 1.8 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 360 ns

     IRFP 250

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 200 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 200 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 46 A

IDM TC = 25°C, pulse width limited by TJM 184 A

IAR 46 A

EAR TC = 25°C 28 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 5 V/ns
TJ ≤ 150°C, RG = 2 Ω

PD TC = 25°C 280 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 200 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 200V TJ = 25°C 25 µA
VDS = 160V TJ = 125°C 250 µA
 VGS = 0 V

RDS(on) VGS = 10 V, ID = 28 A 0.055 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

• International standard package
JEDEC TO-247 AD

• Low RDS (on) HDMOSTM process
• Rugged polysilicon gate cell structure
• High commutating dv/dt rating
• Fast switching times

Applications

• Switch-mode and resonant-mode
power supplies

• Motor controls
• Uninterruptible Power Supplies (UPS)
• DC choppers

Advantages

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

• Space savings
• High power density

D (TAB)

97545(1/98)

Standard
Power MOSFET

IRFP 260 VDSS = 200 V
ID (cont) = 46 A
RDS(on) = 55 mΩΩΩΩΩ

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 28 A, pulse test 24 34 S

Ciss 3900 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 760 pF

Crss 320 pF

td(on) 23 ns

tr VGS = 10 V, VDS = 100 VDSS, ID = 46A 30 ns

td(off) RG = 4.3 Ω  (External) 90 ns

tf 28 ns

Qg(on) 230 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 42 nC

Qgd 110 nC

RthJC 0.45 K/W

RthCK 0.24 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 46 A

ISM Repetitive; pulse width limited by TJM 180 A

VSD IF = IS, VGS = 0 V, 1.8 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = 0.5 IS, -di/dt = 100 A/µs, VR = 100 V 260 590 ns

Qrr 2.34 7.2 uC

 TO-247 AD (IXTH) Outline

 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 15.75 16.26 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 - 4.5 - 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

IRFP 260

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 200 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 200 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 50 A

IDM TC = 25°C, pulse width limited by TJM 200 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

MegaMOSTMFET

N-Channel Enhancement Mode

TO-204 AE (IXTM)

G = Gate, D = Drain,
S = Source, TAB = Drain

D
G

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 200 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 200 µA
 VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 0.045 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91534F(5/97)

D (TAB)

IXTH 50N20 VDSS = 200 V
IXTM 50N20 ID25 = 50 A

RDS(on) = 45 mΩΩΩΩΩ

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 50N20
IXTM 50N20

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 20 32 S

Ciss 4600 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 800 pF

Crss 285 pF

td(on) 18 25 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 15 20 ns

td(off) RG = 2 Ω, (External) 72 90 ns

tf 16 25 ns

Qg(on) 190 220 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 35 50 nC

Qgd 95 110 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 50N20 50 A

ISM Repetitive; 200 A
pulse width limited by TJM

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 400 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

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

A 6.4 11.4 .250 .450
A1 1.53 3.42 .060 .135
∅ b 1.45 1.60 .057 .063

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 11.18 12.19 .440 .480

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 12.58 13.33 .495 .525
R1 3.33 4.77 .131 .188

s 16.64 17.14 .655 .675

 TO-204AE (IXTM) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 50N20
IXTM 50N20



C2 - 15© 2000 IXYS All rights reserved

IXTH 50N20
IXTM 50N20

Fig.7 Gate Charge Characteristic Curve Fig.8 Forward Bias Safe Operating Area

Fig.11  Transient Thermal Impedance

Fig.9 Capacitance Curves Fig.10 Source Current vs. Source
to Drain Voltage
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 200 V

VDGR TJ = 25°C to 150°C; RGS = 10 kΩ 200 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 85 A

IDM TC = 25°C, pulse width limited by TJM 340 A

PD TC = 25°C 400 W

TJ -40 ... +150 °C

TJM 150 °C

Tstg -40 ... +150 °C

VISOL 50/60 Hz t = 1 min 2500 V~
IISOL ≤ 1 mA t = 1 s 3000 V~

Md Mounting torque 1.5/13 Nm/lb.in.
Terminal connection torque (M4) 1.5/13 Nm/lb.in.

Weight 30 g

N-Channel Enhancement Mode

IXTN 79N20 VDSS = 200 V
ID25 = 85 A
RDS(on) = 25 mΩΩΩΩΩ

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

min. typ. max.

VDSS VGS = 0 V, ID = 1 mA 200 V

VGS(th) VDS = VGS, ID = 20 mA 2 5 V

IGSS VGS = ±20 VDC, VDS = 0 ±500 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 400 µA
VGS = 0 V TJ = 125°C 2 mA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 0.025 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard package
miniBLOC (ISOTOP compatible)

l Isolation voltage 3000 V~
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low drain-to-case capacitance

(< 50 pF)
l Low package inductance (< 10 nH)

- easy to drive and to protect

Applications

l AC motor speed control
l DC servo and robot drives
l Uninterruptible power systems (UPS)
l Switch-mode and resonant-mode

power supplies
l DC choppers

Advantages

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

S

G

S

D

G = Gate D = Drain
S = Source
Either Source terminal at miniBLOC can be used
as Main or Kelvin Source

miniBLOC, SOT-227 B
           E153432

751

MegaMOSTMFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulsed 44 58 S

Ciss 9000 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 1600 pF

Crss 600 pF

td(on) 70 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 80 ns

td(off) RG = 1 Ω, (External) 200 ns

tf 100 ns

Qg(on) 380 450 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 70 110 nC

Qgd 190 230 nC

RthJC 0.31 K/W

RthCK 0.05 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 85 A

ISM Repetitive; pulse width limited by TJM 340 A

VSD IF = IS, VGS = 0 V, 1.2 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 400 ns

 IXTN 79N20

  miniBLOC, SOT-227 B

M4 screws (4x) supplied

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

A 31.5 31.7 1.241 1.249
B 7.8 8.2 0.307 0.323

C 4.0 - 0.158 -
D 4.1 4.3 0.162 0.169

E 4.1 4.3 0.162 0.169
F 14.9 15.1 0.587 0.595

G 30.1 30.3 1.186 1.193
H 38.0 38.2 1.497 1.505

J 11.8 12.2 0.465 0.481
K 8.9 9.7 0.351 0.382

L 0.75 0.85 0.030 0.033
M 12.6 12.8 0.496 0.504

N 25.2 25.4 0.993 1.001
O 1.95 2.05 0.077 0.081

P - 5.0 - 0.197

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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 IXTN 79N20
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Fig. 1  Typical output characteristics ID = f (VDS) Fig. 2  Typical transfer characteristics ID = f (VGS)

Fig. 3  Typical normalized RDS(on) = f (ID) Fig. 4  Typical normalized RDS(on) = f (TJ)

Fig. 5  Continuous drain current ID = f (TC) Fig. 6  Typical normalized  VDSS = f (TJ), VGS(th) = f (TJ)
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Fig. 7  Typical turn-on gate charge characteristics Fig. 8  Forward Safe Operating Area, ID = f (VDS)

Fig. 9  Typical capacitances C = f (VDS), f = 1 MHz Fig. 10  Typical forward characteristics of reverse
diode, IS = f (VSD)

Fig. 11  Typical transconductance gfs = f (ID) Fig. 12  Transient thermal resistance ZthJK = f (tp)
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 250 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 250 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 23 A

IDM TC = 25°C, pulse width limited by TJM 92 A

IAR 23 A

EAR TC = 25°C 19 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 5 V/ns
TJ ≤ 150°C, RG = 2 Ω

PD TC = 25°C 190 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 250 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 25 µA
 VGS = 0 V TJ = 125°C 250 µA

RDS(on) VGS = 10 V, ID = 14 A 0.14 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

IRFP  254 VDSS = 250 V
ID (cont) = 23 A
RDS(on) = 0.14 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

l International standard package
JEDEC TO-247 AD

l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l High commutating dv/dt rating
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controld
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

92601E(5/96)

D (TAB)

Standard Power MOSFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 14 A, pulse test 11 19 S

Ciss 2990 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 420 pF

Crss 150 pF

td(on) 29 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 23 A 130 ns

td(off) RG = 6.2 Ω, (External) 110 ns

tf 98 ns

Qg(on) 106 140 nC

Qgs VGS = 10 V, VDS = 200 V, ID = 23 A 16 24 nC

Qgd 41 71 nC

RthJC 0.65 K/W

RthCK 0.24 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 23 A

ISM Repetitive; pulse width limited by TJM 92 A

VSD IF = IS, VGS = 0 V, 1.8 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 370 ns

     IRFP 254

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

   TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 250 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 250 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 38 A

IDM TC = 25°C, pulse width limited by TJM 150 A

IAR 38 A

EAR TC = 25°C 28 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 5 V/ns
TJ ≤ 150°C, RG = 2 Ω

PD TC = 25°C 280 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 250 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 25 µA
 VGS = 0 V TJ = 125°C 250 µA

RDS(on) VGS = 10 V, ID = 23 A 0.075 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

IRFP  264 VDSS = 250 V
ID (cont) = 38 A
RDS(on) = 0.075 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

l International standard package
JEDEC TO-247 AD

l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l High commutating dv/dt rating
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controld
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

96668(1/96)

D (TAB)

Standard Power MOSFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 23 A, pulse test 20 S

Ciss 4800 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 745 pF

Crss 280 pF

td(on) 22 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 38 A 99 ns

td(off) RG = 3.2 Ω, (External) 110 ns

tf 92 ns

Qg(on) 210 nC

Qgs VGS = 10 V, VDS = 200 V, ID = 38 A 35 nC

Qgd 98 nC

RthJC 0.45 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 38 A

ISM Repetitive; pulse width limited by TJM 150 A

VSD IF = IS, VGS = 0 V, 1.8 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 370 ns

     IRFP 264

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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VDSS ID25 RDS(on)

IXTH 35N30 300 V 35 A 0.10   Ω  Ω  Ω  Ω  Ω
IXTH 40N30 300 V 40 A 0.085 ΩΩΩΩΩ
IXTM 40N30 300 V 40 A 0.088 ΩΩΩΩΩ

Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 300 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 300 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 35N30 35 A
40N30 40 A

IDM TC = 25°C, pulse width limited by TJM 35N30 140 A
40N30 160 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

MegaMOSTMFET

N-Channel Enhancement Mode

TO-204 AE (IXTM)

G = Gate, D = Drain,
S = Source, TAB = Drain

D
G

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 300 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 200 µA
 VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 IXTH35N30 0.10 Ω
IXTH40N30 0.085 Ω
IXTM40N30 0.088 Ω

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91535E(5/96)

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 35N30 IXTH 40N30
IXTM 40N30

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 22 25 S

Ciss 4600 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 650 pF

Crss 240 pF

td(on) 24 30 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 40 90 ns

td(off) RG = 2 Ω, (External) 75 100 ns

tf 40 90 ns

Qg(on) 190 220 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 28 50 nC

Qgd 85 105 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 35N30 35 A
40N30 40 A

ISM Repetitive; 35N30 140 A
pulse width limited by TJM 40N30 160 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 400 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

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

A 6.4 11.4 .250 .450
A1 1.53 3.42 .060 .135
∅ b 1.45 1.60 .057 .063

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 11.18 12.19 .440 .480

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 12.58 13.33 .495 .525
R1 3.33 4.77 .131 .188

s 16.64 17.14 .655 .675

 TO-204AE (IXTM) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 35N30 IXTH 40N30
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IXTH 35N30 IXTH 40N30
IXTM 40N30
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 400 V
VDGR TJ = 25°C to 150°C; RGS = 1.0 MΩ 400 V

VGS Continuous ±20 V
VGSM Transient ±30 V

ID25 TC = 25°C 23 A
ID100 TC = 100°C 14 A
IDM TC = 25°C, pulse width limited by TJM 92 A
IAR 23 A

EAR TC = 25°C 30 mJ

dv/dt IS ≤  IDM, di/dt 5 V/ns
TJ ≤  150°C, RG = 2 Ω

PD TC = 25°C 300 W

TJ -55 ... +150 °C
TJM 150 °C
Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6  g

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

TO-247 AD

This data reflects the objective technical specification and characterization data from engineering lots.

N-Channel Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 400 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = VDSS TJ =   25°C 25  µA

VGS = 0 V TJ = 125°C 250 µA

RDS(on) VGS = 10 V, ID = 14A 0.20 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤  2%

IRFP  360 VDSS = 400 V
ID25 = 23 A
RDS(on) = 0.20 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

•  Fast switching times
• International standard packages
• Low RDS (on) HDMOSTM process
• Rugged polysilicon gate cell structure
• High commuting dv/dt rating

Applications

• DC choppers
• Motor Controls
• Switch-mode and resonant-mode
• Uninterruptable power supplies (UPS)

Advantages

• Space savings
• High power density
• Easy to mount with 1 screw (isolated

mounting screw hole)

D (TAB)

Preliminary data

95509A (4/95)

MegaMOSTMFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 14 A, pulse test 14 S

Ciss 4500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 1100 pF

Crss 490 pF

td(on) VGS = 10 V, VDS = 0.5 VDSS, ID = ID25 24 ns

tr RG = 4.3 Ω (External) 33 ns

td(off) 100 ns

tf 30 ns

Qg(on) 210 nC

Qgs VGS = 10 V, VDS = 0.5 VDSS, ID = ID25 30 nC

Qgd 110 nC

RthJC 0.45 K/W

RthCK 0.25 K/W

Source-Drain Diode Ratings and Characteristics
 (TJ = 25°C unless otherwise specified)

Symbol Test Conditions Min. Typ. Max.

IS VGS= 0 23 A

ISM Repetitive; pulse width limited by TJM 92 A

VSD IF = IS, VGS = 0 V, 1.8 V

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs 420 630 ns

Qrr 5.6 8.4 µC

     IRFP 360

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 500 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 14 A

IDM TC = 25°C, pulse width limited by TJM 56 A

IAR 14 A

EAR TC = 25°C 19 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 3.5 V/ns
TJ ≤ 150°C, RG = 2 Ω

PD TC = 25°C 190 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 500 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 25 µA
 VGS = 0 V TJ = 125°C 250 µA

RDS(on) VGS = 10 V, ID = 8.4 A 0.40 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

IRFP 450 VDSS = 500 V
ID(cont) = 14 A
RDS(on) = 0.40 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

92604E(5/96)

D (TAB)

Standard Power MOSFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 8.4 A, pulse test 9.3 S

Ciss 2800 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 300 pF

Crss 150 pF

td(on) 18 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 14 A 47 ns

td(off) RG = 6.2 Ω, (External) 92 ns

tf 44 ns

Qg(on) 110 150 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 14 A 15 20 nC

Qgd 50 80 nC

RthJC 0.65 K/W

RthCK 0.24 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 14 A

ISM Repetitive; pulse width limited by TJM 56 A

VSD IF = IS, VGS = 0 V, 1.4 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 500 ns

     IRFP 450

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 500 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 20 A

IDM TC = 25°C, pulse width limited by TJM 80 A

IAR 20 A

EAR TC = 25°C 28 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 3.5 V/ns
TJ ≤ 150°C, RG = 2 Ω

PD TC = 25°C 260 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.15/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode, HDMOSTM Family

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 500 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 25 µA
 VGS = 0 V TJ = 125°C 250 µA

RDS(on) VGS = 10 V, ID = 12 A 0.25 0.27 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

MegaMOSTM IRFP 460 VDSS = 500 V
Power MOSFET ID(cont) =   20 A

RDS(on) = 0.27ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

l Repetitive avalanche energy rated
l Fast switching times
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l High Commutating dv/dt Rating

Applications

l Switching Power Supplies
l Motor controls

92825D (5/98)

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 12 A, pulse test 13 21 S

Ciss 4200 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 450 pF

Crss 135 pF

td(on) 23 35 ns

tr VGS = 10 V, VDS = 250 V, ID = 20 A 81 120 ns

td(off) RG = 4.3 Ω, (External) 85 130 ns

tf 65 98 ns

Qg(on) 135 210 nC

Qgs VGS = 10 V, VDS = 200 V, ID = 20 A 28 40 nC

Qgd 62 110 nC

RthJC 0.45 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 20 A

ISM Repetitive; pulse width limited by TJM 80 A

VSD IF = 20 A, VGS = 0 V, 1.8 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = 20 A, -di/dt = 100 A/µs, VR = 100 V 570 860 ns
Qrr 5.7 µC

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

     IRFP 460

 1       2       3

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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     IRFP 460
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Figure 8. Capacitance CurvesFigure 7. Gate Charge

Figure  9. Source Current  vs. Source to Drain Voltage

Figure 11. Transient Thermal Resistance

Figure10. Forward Bias Safe Operating Area
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 500 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 21N50 21 A
24N50 24 A

IDM TC = 25°C, pulse width limited by TJM 21N50 84 A
24N50 96 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

MegaMOSTMFET

N-Channel Enhancement Mode

TO-204 AE (IXTM)

VDSS ID25 RDS(on)

IXTH / IXTM 21N50 500 V 21 A 0.25 ΩΩΩΩΩ
IXTH / IXTM 24N50 500 V 24 A 0.23 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

D
G

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 500 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 200 µA
 VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 21N50 0.25 Ω
24N50 0.23 Ω

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91536F(5/97)

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 21N50 IXTH 24N50
IXTM 21N50 IXTM 24N50

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 11 21 S

Ciss 4200 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 450 pF

Crss 135 pF

td(on) 24 30 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 33 45 ns

td(off) RG = 2 Ω, (External) 65 80 ns

tf 30 40 ns

Qg(on) 160 190 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 28 40 nC

Qgd 75 85 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 21N50 21 A
24N50 24 A

ISM Repetitive; 21N50 84 A
pulse width limited by TJM 24N50 96 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 600 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

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

A 6.4 11.4 .250 .450
A1 1.53 3.42 .060 .135
∅ b 1.45 1.60 .057 .063

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 11.18 12.19 .440 .480

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 12.58 13.33 .495 .525
R1 3.33 4.77 .131 .188

s 16.64 17.14 .655 .675

 TO-204 AE(IXTM) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 500 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 24 A

IDM TC = 25°C, pulse width limited by TJM 96 A

IAR 24 A

EAR TC = 25°C 30 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 5 V/ns
TJ ≤ 150°C, RG = 2 Ω

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 500 V

VGS(th) VDS = VGS, ID = 250 µA 2 4 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 25 µA
 VGS = 0 V TJ = 125°C 250 µA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 0.23 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

IRFP 470 VDSS = 500 V
ID (cont) = 24 A
RDS(on) = 0.23 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l High commutating dv/dt rating
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

92605E(5/97)

D (TAB)

MegaMOSTMFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 ID25, pulse test 11 21 S

Ciss 4200 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 450 pF

Crss 135 pF

td(on) 24 30 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 33 45 ns

td(off) RG = 2 Ω, (External) 65 80 ns

tf 30 40 ns

Qg(on) 160 190 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 28 40 nC

Qgd 75 85 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 24 A

ISM Repetitive; pulse width limited by TJM 96 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 600 ns

     IRFP 470

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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Symbol Test Conditions Characteristic Values

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

VDSS VGS = 0 V, ID = 5 mA 500 V

BVDSS temperature coefficient 0.087 %/K

VGS(th) VDS = VGS, ID = 250 µA 2.0 4.0 V

VGS(th) temperature coefficient -0.25 %/K

IGSS VGS = ±20 V DC, VDS = 0 ±100 nA

IDSS VDS = 0.8 VDSS TJ = 25°C 200  µA

VGS = 0 V TJ = 125°C 3 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 0.17 Ω

Symbol Test conditions Maximum ratings

VDSS TJ = 25°C to 150°C 500 V

VDGR TJ = 25°C to 150°C; RGS = 1.0 MΩ 500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 33 A

IDM TC = 25°C, pulse width limited by TJM 132 A

PD TC = 25°C 416 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 10 g

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

N-Channel Enhancement Mode

S

G
D

G = Gate D = Drain
S = Source TAB = Drain

TO-264 AA

 95513C (4/97)

Features

• Low RDS (on) HDMOSTM process
• Rugged polysilicon gate cell

structure
• International standard package
• Fast switching times

Applications

• Motor controls
• DC choppers
• Uninterruptable Power Supplies

(UPS)
• Switch-mode and resonant-mode

Advantages

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

• Space savings
• High power density

Preliminary data

D (TAB)

IXTK 33N50 VDSS = 500 V
ID (cont) = 33 A
RDS(on) = 0.17 ΩΩΩΩΩ

High Current
MegaMOSTMFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTK 33N50

Symbol Test Conditions Characteristic values
(TJ = 25°C unless otherwise specified) Min. Typ.        Max.

gfs VDS = 10 V; ID = 0.5 ID25, pulse test 24 S

Ciss 4900 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 690 pF

Crss 300 pF

td(on) 53 ns

tr VGS = 10 V, VDS = 0.5 VDSS, ID = 0.5 ID25 30 ns

td(off) RG = 1 Ω (External) 140 ns

tf 40 ns

Qg(on) 250 nC

Qgs VGS= 10 V, VDS = 0.5 VDSS, ID = 0.5 ID25 30 nC

Qgd 115 nC

RthJC 0.30 K/W

RthCK 0.15 K/W

Source-Drain Diode Ratings and Characteristics
(TJ = 25°C unless otherwise specified)

Symbol Test Conditions Min. Typ. Max.

IS VGS= 0 V 33 A

ISM Repetitive; pulse width limited by TJM 132 A

VSD IF = IS, VGS = 0 V, 1.5 V

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 850 ns

  TO-264 AA Outline

Millimeter Inches
Min. Max. Min. Max.

A 4.82 5.13 .190 .202
A1 2.54 2.89 .100 .114
A2 2.00 2.10 .079 .083
b 1.12 1.42 .044 .056
b1 2.39 2.69 .094 .106
b2 2.90 3.09 .114 .122
c 0.53 0.83 .021 .033
D 25.91 26.16 1.020 1.030
E 19.81 19.96 .780 .786
e 5.46 BSC .215 BSC
J 0.00 0.25 .000 .010
K 0.00 0.25 .000 .010
L 20.32 20.83 .800 .820
L1 2.29 2.59 .090 .102
P 3.17 3.66 .125 .144
Q 6.07 6.27 .239 .247
Q1 8.38 8.69 .330 .342
R 3.81 4.32 .150 .170
R1 1.78 2.29 .070 .090
S 6.04 6.30 .238 .248
T 1.57 1.83 .062 .072

Dim.

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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Figure 1. Output Characteristics at 25OC Figure 2. Output Characteristics at 125OC
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Figure 4. R
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 normalized to 16.5A/25OC vs. T
J

IXTK 33N50
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 500 V

VDGR TJ = 25°C to 150°C; RGS = 10 kΩ 500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 36 A

IDM TC = 25°C, pulse width limited by TJM 133 A

PD TC = 25°C 400 W

TJ -40 ... +150 °C

TJM 150 °C

Tstg -40 ... +150 °C

VISOL 50/60 Hz t = 1 min 2500 V~
IISOL ≤ 1 mA t = 1 s 3000 V~

Md Mounting torque 1.5/13 Nm/lb.in.
Terminal connection torque (M4) 1.5/13 Nm/lb.in.

Weight 30 g

N-Channel Enhancement Mode

IXTN 36N50 VDSS = 500 V
ID25 = 36 A
RDS(on) = 0.12 ΩΩΩΩΩ

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

min. typ. max.

VDSS VGS = 0 V, ID = 1 mA 500 V

VGS(th) VDS = VGS, ID = 20 mA 2 5 V

IGSS VGS = ±20 VDC, VDS = 0 ±500 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 400 µA
VGS = 0 V TJ = 125°C 2 mA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 0.12 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard package
miniBLOC (ISOTOP compatible)

l Isolation voltage 3000 V~
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low drain-to-case capacitance

(< 50 pF)
l Low package inductance (< 10 nH)

- easy to drive and to protect

Applications

l AC motor speed control
l DC servo and robot drives
l Uninterruptible power systems (UPS)
l Switch-mode and resonant-mode

power supplies
l DC choppers

Advantages

l Easy to mount with 2 screws
l Space savings

S

G

S

D

G = Gate D = Drain
S = Source
Either Source terminal at miniBLOC can be used
as Main or Kelvin Source

miniBLOC, SOT-227 B
           E153432

751

MegaMOSTMFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulsed 22.5 38 S

Ciss 8500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 900 pF

Crss 300 pF

td(on) 100 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 110 ns

td(off) RG = 1 Ω, (External) 220 ns

tf 105 ns

Qg(on) 270 350 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 60 90 nC

Qgd 125 200 nC

RthJC 0.31 K/W

RthCK 0.05 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 36 A

ISM Repetitive; pulse width limited by TJM 144 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 600 ns

 IXTN 36N50

  miniBLOC, SOT-227 B

M4 screws (4x) supplied

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

A 31.5 31.7 1.241 1.249
B 7.8 8.2 0.307 0.323

C 4.0 - 0.158 -
D 4.1 4.3 0.162 0.169

E 4.1 4.3 0.162 0.169
F 14.9 15.1 0.587 0.595

G 30.1 30.3 1.186 1.193
H 38.0 38.2 1.497 1.505

J 11.8 12.2 0.465 0.481
K 8.9 9.7 0.351 0.382

L 0.75 0.85 0.030 0.033
M 12.6 12.8 0.496 0.504

N 25.2 25.4 0.993 1.001
O 1.95 2.05 0.077 0.081

P - 5.0 - 0.197

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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 IXTN 36N50
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Fig. 1  Typical output characteristics ID = f (VDS) Fig. 2  Typical transfer characteristics ID = f (VGS)

Fig. 3  Typical normalized RDS(on) = f (ID) Fig. 4  Typical normalized RDS(on) = f (TJ)

Fig. 5  Continuous drain current ID = f (TC) Fig. 6  Typical normalized  VDSS = f (TJ), VGS(th) = f (TJ)
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 IXTN 36N50
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Fig. 7  Typical turn-on gate charge characteristics Fig. 8  Forward Safe Operating Area, ID = f (VDS)

Fig. 9  Typical capacitances C = f (VDS), f = 1 MHz Fig. 10  Typical forward characteristics of reverse
diode, IS = f (VSD)

Fig. 11  Typical transconductance gfs = f (ID) Fig. 12  Transient thermal resistance ZthJK = f (tp)



C2 - 50 © 2000 IXYS All rights reserved

Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 600 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 600 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 15N60 15 A
20N60 20 A

IDM TC = 25°C, pulse width limited by TJM 15N60 60 A
20N60 80 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

MegaMOSTMFET

N-Channel Enhancement Mode

TO-204 AE (IXTM)

G = Gate, D = Drain,
S = Source, TAB = Drain

D
G

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 600 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 200 µA
 VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 0.35 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor control
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91537E(5/96)

D (TAB)

IXTH 20N60 VDSS = 600 V
IXTM 20N60 ID25 = 20 A

RDS(on) = 0.35 ΩΩΩΩΩ

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 20N60
IXTM 20N60

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 11 18 S

Ciss 4500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 420 pF

Crss 140 pF

td(on) 20 40 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 43 60 ns

td(off) RG = 2 Ω, (External) 70 90 ns

tf 40 60 ns

Qg(on) 150 170 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 29 40 nC

Qgd 60 85 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 20 A

ISM Repetitive; 80 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 600 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

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

A 6.4 11.4 .250 .450
A1 1.53 3.42 .060 .135
∅ b 1.45 1.60 .057 .063

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 11.18 12.19 .440 .480

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 12.58 13.33 .495 .525
R1 3.33 4.77 .131 .188

s 16.64 17.14 .655 .675

 TO-204AE (IXTM) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 20N60
IXTM 20N60

TJ - Degrees C
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Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
DS(on)

 vs. Drain Current Fig. 4 Temperature Dependence
of Drain to Source Resistance

Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 20N60
IXTM 20N60
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Fig.7 Gate Charge Characteristic Curve Fig.8 Forward Bias Safe Operating Area
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 800 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 800 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 2 A

IDM TC = 25°C, pulse width limited by TJM 8 A

IAR 2  A

EAR TC = 25°C 6 mJ

EAS TC = 25°C 200 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 5 V/ns
TJ ≤ 150°C, RG = 18 Ω

PD TC = 25°C 54 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight                                                                                               4  g

Maximum lead temperature for soldering 300 °C

High Voltage MOSFET

N-Channel Enhancement Mode
Avalanche Energy Rated

G = Gate, D = Drain,
S = Source, TAB = Drain

D (TAB)

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 800 V

VGS(th) VDS = VGS, ID = 250 µA 2.5 5.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS =  VDSS 25 µA
 VGS = 0 V TJ  = 125°C 500 µA

RDS(on) VGS = 10 V, ID = 0.5 ID25 6.2 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

� International standard packages
� Low RDS (on) HDMOSTM process
� Rugged polysilicon gate cell structure
� Low package inductance (< 5 nH)

- easy to drive and to protect
� Fast switching times

Applications

� Switch-mode and resonant-mode
power supplies

� Flyback inverters
� DC choppers

Advantages

� Space savings
� High power density

98541A 03/24/00

G D S

TO-220AB (IXTP)

G

S

TO-263 AA (IXTA)

D (TAB)

VDSS = 800  V
ID25 =     2  A
RDS(on)   

=    6.2  Ω Ω Ω Ω Ω

Advanced Technical Information

IXTA 2N80
IXTP 2N80

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 20 V; ID = 0.5 • ID25, pulse test 1.0 2.0 S

Ciss 440 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 56 pF

Crss 15 pF

td(on) 15 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 18 ns

td(off) RG = 18Ω, (External) 30 ns

tf 15 ns

Qg(on) 22 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 5.5 nC

Qgd 12 nC

RthJC 2.3 K/W

RthCK (IXTP) 0.5 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 2 A

ISM Repetitive; pulse width limited by TJM 8 A

VSD IF = IS, VGS = 0 V, 1.8 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 510 ns

TO-263 AA (IXTA) Outline

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

A 4.06 4.83 .160 .190
A1 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
E1 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

TO-220 AB (IXTP) Outline

 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

IXTA 2N80
IXTP 2N80

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 800 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 800 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 6 A

IDM TC = 25°C, pulse width limited by TJM 24 A

PD TC = 25°C 180 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

N-Channel Enhancement Mode

TO-204 AA (IXTM)

VDSS ID25 RDS(on)

IXTH / IXTM 6N80 800 V 6 A 1.8 ΩΩΩΩΩ
IXTH / IXTM 6N80A 800 V 6 A 1.4 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

G

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 800 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 250 µA
VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 6N80 1.8 Ω
6N80A 1.4 Ω

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91542E(5/96)

D (TAB)

Standard
Power MOSFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 6N80 IXTH 6N80A
IXTM 6N80 IXTM 6N80A

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 4 6 S

Ciss 2800 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 250 pF

Crss 100 pF

td(on) 35 100 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 40 110 ns

td(off) RG = 2 Ω, (External) 100 200 ns

tf 60 100 ns

Qg(on) 110 130 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 15 30 nC

Qgd 50 70 nC

RthJC 0.7 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 6 A

ISM Repetitive; pulse width limited by TJM 24 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 900 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

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

A 6.4 11.4 .250 .450
A1 3.42 .135
∅ b .97 1.09 .038 .043

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 7.93 .312

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 13.33 .525
R1 4.77 .188

s 16.64 17.14 .655 .675

 TO-204AA (IXTM) Outline

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 6N80 IXTH 6N80A
IXTM 6N80 IXTM 6N80A

TJ - Degrees C
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Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
DS(on)

 vs. Drain Current Fig. 4 Temperature Dependence
of Drain to Source Resistance

Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 6N80 IXTH 6N80A
IXTM 6N80 IXTM 6N80A
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Fig.7 Gate Charge Characteristic Curve Fig.8 Forward Bias Safe Operating Area

Fig.11  Transient Thermal Impedance

Fig.9 Capacitance Curves Fig.10 Source Current vs. Source
to Drain Voltage
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 800 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 800 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 13 A
IDM TC = 25°C, pulse width limited by TJM 52 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

MegaMOSTMFET

N-Channel Enhancement Mode

G

G = Gate, D = Drain,
S = Source, TAB = Drain

TO-204 AA (IXTM)

TO-247 AD (IXTH)

 91538F (5/96)

D (TAB)

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 800 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 250 µA
VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 0.80 Ω
Pulse test, t ≤ 300 µs

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

IXTH 13N80 VDSS = 800 V
IXTM 13N80 ID25 = 13 A

RDS(on) = 0.80 ΩΩΩΩΩ

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 13N80
IXTM 13N80

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 8 14 S

Ciss 4500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 310 pF

Crss 65 pF

td(on) 20 50 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 33 50 ns

td(off) RG = 2 Ω, (External) 63 100 ns

tf 32 50 ns

Qg(on) 145 170 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 30 45 nC

Qgd 55 80 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 13 A

ISM Repetitive; 52 A
pulse width limited by TJM

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 800 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

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

A 6.4 11.4 .250 .450
A1 3.42 .135
∅ b .97 1.09 .038 .043

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 7.93 .312

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 13.33 .525
R1 4.77 .188

s 16.64 17.14 .655 .675

 TO-204AA (IXTM) Outline

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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



C2 - 62 © 2000 IXYS All rights reserved

IXTH 13N80
IXTM 13N80

TJ - Degrees C
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Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
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Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 13N80
IXTM 13N80
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 800 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 800 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 14 A

IDM TC = 25°C, pulse width limited by TJM 56 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Max. lead temperature for soldering 300 °C
1.6 mm (0.063 in) from case for 10 s

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

TO-247 AD

N-Channel Enhancement Mode

G = Gate, D = Drain,
S = Source, TAB = Drain

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 800 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 250 µA
VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 0.7 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

IXTH 14N80 VDSS = 800 V
ID25 = 14 A
RDS(on) = 0.70 ΩΩΩΩΩ

Features

l International standard package
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor control
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

D (TAB)

96518F(12/97)

MegaMOSTMFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 8 14 S

Ciss 4500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 310 pF

Crss 65 pF

td(on) 20 50 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 33 50 ns

td(off) RG = 2 Ω, (External) 63 100 ns

tf 32 50 ns

Qg(on) 145 170 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 30 45 nC

Qgd 55 80 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 14 A

ISM Repetitive; pulse width limited by TJM 56 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 800 ns

IXTH 14N80

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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IXTH 14N80
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 900 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 900 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 6 A

IDM TC = 25°C, pulse width limited by TJM 24 A

PD TC = 25°C 180 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

N-Channel Enhancement Mode

TO-204 AA (IXTM)

VDSS ID25 RDS(on)

IXTH / IXTM 6N90 900 V 6 A 1.8 ΩΩΩΩΩ
IXTH / IXTM 6N90A 900 V 6 A 1.4 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

G

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 900 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 250 µA
VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 6N90 1.8 Ω
6N90A 1.4 Ω

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91543E(5/96)

D (TAB)

Standard
Power MOSFET

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



C2 - 69© 2000 IXYS All rights reserved

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 4 6 S

Ciss 2600 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 180 pF

Crss 45 pF

td(on) 35 100 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 40 110 ns

td(off) RG = 4.7 Ω, (External) 100 200 ns

tf 60 100 ns

Qg(on) 88 130 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 21 30 nC

Qgd 38 70 nC

RthJC 0.7 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 6 A

ISM Repetitive; pulse width limited by TJM 24 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 900 ns

IXTH 6N90 IXTH 6N90A
IXTM 6N90 IXTM 6N90A

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

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

A 6.4 11.4 .250 .450
A1 3.42 .135
∅ b .97 1.09 .038 .043

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 7.93 .312

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 13.33 .525
R1 4.77 .188

s 16.64 17.14 .655 .675

 TO-204AA (IXTM) Outline

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 6N90 IXTH 6N90A
IXTM 6N90 IXTM 6N90A

Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
DS(on)

 vs. Drain Current Fig. 4 Temperature Dependence
of Drain to Source Resistance

Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 6N90 IXTH 6N90A
IXTM 6N90 IXTM 6N90A
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Fig.11  Transient Thermal Impedance

Fig.9 Capacitance Curves Fig.10 Source Current vs. Source
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 900 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 900 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 12 A

IDM TC = 25°C, pulse width limited by TJM 48 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

MegaMOSTMFET

N-Channel Enhancement Mode

TO-204 AA (IXTM)

G = Gate, D = Drain,
S = Source, TAB = Drain

G

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 900 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 250 µA
VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 0.90 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

91593E(5/96)

D (TAB)

IXTH 12N90 VDSS = 900 V
IXTM 12N90 ID25 = 12 A

RDS(on) = 0.90 ΩΩΩΩΩ

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 6 12 S

Ciss 4500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 315 pF

Crss 65 pF

td(on) 20 50 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 33 50 ns

td(off) RG = 2 Ω, (External) 63 100 ns

tf 32 50 ns

Qg(on) 145 170 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 30 45 nC

Qgd 55 80 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 12 A

ISM Repetitive; 48 A
pulse width limited by TJM

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 900 ns

IXTH 12N90
IXTM 12N90

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

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

A 6.4 11.4 .250 .450
A1 3.42 .135
∅ b .97 1.09 .038 .043

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 7.93 .312

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 13.33 .525
R1 4.77 .188

s 16.64 17.14 .655 .675

 TO-204AA (IXTM) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 12N90
IXTM 12N90

Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
DS(on)

 vs. Drain Current Fig. 4 Temperature Dependence
of Drain to Source Resistance

Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 12N90
IXTM 12N90
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D=0.05

D=0.1

Fig.7 Gate Charge Characteristic Curve Fig.8 Forward Bias Safe Operating Area

Fig.11  Transient Thermal Impedance

Fig.9 Capacitance Curves Fig.10 Source Current vs. Source
to Drain Voltage
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Features

• International standard package
• miniBLOC,  with Aluminium nitride

isolation
• Low RDS (on) HDMOSTM process
• Rugged polysilicon gate cell structure
• Low package inductance

Applications

• DC-DC converters
• Battery chargers
• Switched-mode and resonant-mode

power supplies
• DC choppers
• Temperature and lighting controls

Advantages

• Easy to mount
• Space savings
• High power density

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 900 V

VGH(th) VDS = VGS, ID = 8 mA 3.0 5.0 V

IGSS VGS = ±20 VDC, VDS = 0 ±200 nA

IDSS VDS =  0.8 • VDSS TJ =   25°C 100 µA
VGS = 0 V TJ = 125°C 2 mA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 26N90 0.30 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 % 25N90 0.33 Ω

Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 900 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 900 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 26N90 26 A
25N90 25

IDM TC = 25°C, pulse width limited by TJM 26N90 104 A

PD TC = 25°C 600 W

TJ             -55 ... +150 °C
TJM 150 °C
Tstg -55 ... +150 °C

TJ 1.6 mm (0.63 in) from case for 10 s - °C

VISOL 50/60 Hz, RMS t = 1 min 2500 V~
IISOL≤ 1 mA t = 1 s 3000 V~

Md Mounting torque 1.5/13 Nm/lb.in.
Terminal connection torque 1.5/13 Nm/lb.in.

Weight 30 g

Power MOSFETs
Single Die MOSFET

N-Channel Enhancement Mode

98618A (4/99)

D

S

G

S

S

G

S

D

miniBLOC, SOT-227 B
           E153432

G = Gate D = Drain
S = Source

Either Source terminal at miniBLOC can be used
as Main or Kelvin Source

Preliminary data

VDSS ID (cont) RDS(on)

900 V 26 A 0.30 Ω
900 V 25 A 0.33 Ω

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

IXTN  26N90
IXTN  25N90
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IXTN  25N90
IXTN  26N90

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 18 28 S

Ciss 7500 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 800 pF

Crss 150 pF

td(on) 40 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 • ID25 45 ns

td(off) RG  = 1 Ω (External) 80 ns

tf 30 ns

Qg(on) 240 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 • ID25 56 nC

Qgd 107 nC

RthJC 0.21 K/W

RthCK 0.05 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 26N90 26 A
25N90 25

ISM Repetitive; 26N90 104 A
pulse width limited by TJM 25N90 100

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 1000 ns

M4 screws (4x) supplied

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

A 31.50 31.88 1.240 1.255
B 7.80 8.20 0.307 0.323

C 4.09 4.29 0.161 0.169
D 4.09 4.29 0.161 0.169

E 4.09 4.29 0.161 0.169
F 14.91 15.11 0.587 0.595

G 30.12 30.30 1.186 1.193
H 38.00 38.23 1.496 1.505

J 11.68 12.22 0.460 0.481
K 8.92 9.60 0.351 0.378

L 0.76 0.84 0.030 0.033
M 12.60 12.85 0.496 0.506

N 25.15 25.42 0.990 1.001
O 1.98 2.13 0.078 0.084

P 4.95 5.97 0.195 0.235
Q 26.54 26.90 1.045 1.059

R 3.94 4.42 0.155 0.174
S 4.72 4.85 0.186 0.191

T 24.59 25.07 0.968 0.987
U -0.05 0.1 -0.002 0.004

  miniBLOC, SOT-227 B

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 1000 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 1000 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 1.5 A

IDM TC = 25°C, pulse width limited by TJM 6 A

IAR 1.5  A

EAR TC = 25°C 6 mJ

EAS TC = 25°C 200 mJ

dv/dt IS ≤ IDM, di/dt ≤ 100 A/µs, VDD ≤ VDSS, 3 V/ns
TJ ≤ 150°C, RG = 18 Ω

PD TC = 25°C 54 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight                                                                                               4  g

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

G = Gate, D = Drain,
S = Source, TAB = Drain

D (TAB)

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 1000 V

VGS(th) VDS = VGS, ID = 25 µA 2.5 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS =  VDSS TJ = 25°C 25 µA
 VGS = 0 V TJ = 125°C 500 µA

RDS(on) VGS = 10 V, ID = 1.0A 11 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

� International standard packages
� High voltage, Low RDS (on) HDMOSTM

process
� Rugged polysilicon gate cell structure
� Fast switching times

Applications

� Switch-mode and resonant-mode
power supplies

� Flyback inverters
� DC choppers
� High frequency matching

Advantages

� Space savings
� High power density

98545A (11/99)

G D S

TO-220AB (IXTP)

G

S

TO-263 AA (IXTA)

D (TAB)

VDSS = 1000  V
ID25 =    1.5  A

   RDS(on) =     11  ΩΩΩΩΩ

Advanced Technical Information

IXTA 1N100
IXTP 1N100

N-Channel Enhancement Mode
Avalanche Energy Rated

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

High Voltage
MOSFET
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 20 V; ID = 1.0A, pulse test 0.8 1.5 S

Ciss 480 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 45 pF

Crss 15 pF

td(on) 18 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 1A 19 ns

td(off) RG = 18Ω, (External) 20 ns

tf 18 ns

Qg(on) 23 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 1A 4.5 nC

Qgd 14 nC

RthJC 2.3 K/W

RthCK (IXTP) 0.50 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 1.5 A

ISM Repetitive; pulse width limited by TJM 6 A

VSD IF = IS, VGS = 0 V, 1.8 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 710 ns

TO-263 AA (IXTA) Outline

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

A 4.06 4.83 .160 .190
A1 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
E1 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

TO-220 AB (IXTP) Outline

 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

IXTA 1N100
IXTP 1N100

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 1000 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 1000 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 2 A

IDM TC = 25°C, pulse width limited by TJM 8 A

PD TC = 25°C 100 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight                                                                                               4  g

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

High Voltage
MOSFET

N-Channel Enhancement Mode

IXTA 2N100
IXTP 2N100

G = Gate, D = Drain,
S = Source, TAB = Drain

D (TAB)

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

min. typ. max.

VDSS VGS = 0 V, ID = 250 µA 1000 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 200 µA
 VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 7.0 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

97540A(5/98)

G D S

TO-220AB (IXTP)

VDSS = 1000 V
ID25 = 2 A
RDS(on) = 7 ΩΩΩΩΩ

TO-263 AA (IXTA)

Features

� International standard packages
� Low RDS (on) HDMOSTM process
� Rugged polysilicon gate cell structure
� Low package inductance (< 5 nH)

- easy to drive and to protect
� Fast switching times

Applications

� Switch-mode and resonant-mode
power supplies

� Flyback inverters
� DC choppers

Advantages

� Space savings
� High power density

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

G
S

D (TAB)
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 1.5 2.2 S

Ciss 825 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 58 pF

Crss 15 pF

td(on) 15 30 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 15 35 ns

td(off) RG = 20 Ω, (External) 60 80 ns

tf 30 55 ns

Qg(on) 40 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 10 nC

Qgd 15 nC

RthJC 1.25 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 2 A

ISM Repetitive; pulse width limited by TJM 8 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 1000 ns

IXTA2N100
IXTP2N100

  TO-220 AB Outline

 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

1. Gate
2. Collector
3. Emitter
4. Collector

Botton Side

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

A 4.06 4.83 .160 .190
A1 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
E1 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

  TO-263 SMD Outline

Pins: 1 - Gate
2 - Collector 3 - Emitter
4 - Collector Bottom Side

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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Figure 2. Output Characteristics at 125OCFigure 1. Output Characteristics at 25OC

Figure 5. Drain Current vs. Case Temperature Figure 6. Admittance Curves

Figure 3. RDS(on) normalized to  0.5 ID25 value Figure 4. RDS(on) normalized to  0.5 ID25 value

IXTA2N100
IXTP2N100
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Figure 8. Capacitance CurvesFigure 7. Gate Charge

Figure  9. Source Current  vs. Source to Drain Voltage

Figure 11. Transient Thermal Resistance

Figure10. Forward Bias Safe Operating Area

IXTA2N100
IXTP2N100
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 1000 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 1000 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 5 A

IDM TC = 25°C, pulse width limited by TJM 20 A

PD TC = 25°C 180 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

Standard
Power MOSFET

N-Channel Enhancement Mode

TO-204 AA (IXTM)

G = Gate, D = Drain,
S = Source, TAB = Drain

D
G

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 1000 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 250 µA
VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 5N100 2.4 Ω
5N100A 2.0 Ω

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

VDSS ID25 RDS(on)

IXTH / IXTM 5N100 1000 V 5 A 2.4 Ω Ω Ω Ω Ω
IXTH / IXTM 5N100A 1000 V 5 A 2.0 ΩΩΩΩΩ

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

93009C (4/96)

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 5 N100 IXTH 5 N100A
IXTM 5 N100 IXTM 5 N100A

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

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 4 6 S

Ciss 2600 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 180 pF

Crss 45 pF

td(on) 35 100 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 20 50 ns

td(off) RG = 4.7 Ω, (External) 100 200 ns

tf 30 80 ns

Qg(on) 88 130 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 21 30 nC

Qgd 38 70 nC

RthJC 0.7 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 5 A

ISM Repetitive; pulse width limited by TJM 20 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 900 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

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

A 6.4 11.4 .250 .450
A1 3.42 .135
∅ b .97 1.09 .038 .043

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 7.93 .312

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 13.33 .525
R1 4.77 .188

s 16.64 17.14 .655 .675

 TO-204AA (IXTM) Outline

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 5 N100 IXTH 5 N100A
IXTM 5 N100 IXTM 5 N100A

Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
DS(on)

 vs. Drain Current Fig. 4 Temperature Dependence
of Drain to Source Resistance

Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 5 N100 IXTH 5 N100A
IXTM 5 N100 IXTM 5 N100A

Fig.7 Gate Charge Characteristic Curve Fig.8 Forward Bias Safe Operating Area

Fig.11  Transient Thermal Impedance

Fig.9 Capacitance Curves Fig.10 Source Current vs. Source
to Drain Voltage
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 1000 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 1000 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 10N100 10 A
12N100 12 A

IDM TC = 25°C, pulse width limited by TJM 10N100 40 A
12N100 48 A

PD TC = 25°C 300 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight TO-204 = 18 g, TO-247 = 6 g

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

TO-247 AD (IXTH)

MegaMOSTMFET

N-Channel Enhancement Mode

TO-204 AA (IXTM)

VDSS ID25 RDS(on)

IXTH / IXTM 10N100 1000 V 10 A 1.20 Ω Ω Ω Ω Ω
IXTH / IXTM 12N100 1000 V 12 A 1.05 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

G

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 1000 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 250 µA
VGS = 0 V TJ = 125°C 1 mA

RDS(on) VGS = 10 V, ID = 0.5 ID25 10N100 1.20 Ω
12N100 1.05 Ω

Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

91540E(5/96)

Features

l International standard packages
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance (< 5 nH)

- easy to drive and to protect
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 6 12 S

Ciss 4000 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 310 pF

Crss 70 pF

td(on) 21 50 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 33 50 ns

td(off) RG = 2 Ω, (External) 62 100 ns

tf 32 50 ns

Qg(on) 150 170 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 30 45 nC

Qgd 55 80 nC

RthJC 0.42 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 10N100 10 A
12N100 12 A

ISM Repetitive; 10N100 40 A
pulse width limited by TJM 12N100 48 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 1000 ns

IXTH 10 N100 IXTH 12 N100
IXTM 10 N100 IXTM 12 N100

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD (IXTH) Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

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

A 6.4 11.4 .250 .450
A1 3.42 .135
∅ b .97 1.09 .038 .043

∅ D 22.22 .875

e 10.67 11.17 .420 .440
e1 5.21 5.71 .205 .225

L 7.93 .312

∅ p 3.84 4.19 .151 .165
∅ p1 3.84 4.19 .151 .165

q 30.15 BSC 1.187 BSC

R 13.33 .525
R1 4.77 .188

s 16.64 17.14 .655 .675

 TO-204AA (IXTM) Outline

Pins 1 - Gate 2 - Source
Case - Drain

 1       2       3

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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IXTH 10 N100 IXTH 12 N100
IXTM 10 N100 IXTM 12 N100

TJ - Degrees C
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Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
DS(on)

 vs. Drain Current Fig. 4 Temperature Dependence
of Drain to Source Resistance

Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTH 10 N100 IXTH 12 N100
IXTM 10 N100 IXTM 12 N100

Fig.7 Gate Charge Characteristic Curve Fig.8 Forward Bias Safe Operating Area

Fig.11  Transient Thermal Impedance

Fig.9 Capacitance Curves Fig.10 Source Current vs. Source
to Drain Voltage
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 1000 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 1000 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 14 A

IDM TC = 25°C, pulse width limited by TJM 56 A

PD TC = 25°C 360 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

IXTH 14N100 VDSS = 1000 V
MegaMOSTMFET ID25 = 14 A

RDS(on) = 0.82 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 1000 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 500 µA
VGS = 0 V TJ = 125°C 3 mA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 0.70 0.82 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard package
JEDEC TO-247 AD

l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

92782E (3/98)

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 7 A, pulse test 10 S

Ciss 5650 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 400 pF

Crss 150 pF

td(on) 24 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 21 ns

td(off) RG = 2 Ω, (External) 80 ns

tf 36 ns

Qg(on) 195 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 28 nC

Qgd 85 nC

RthJC 0.35 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 14 A

ISM Repetitive; pulse width limited by TJM 56 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 850 ns

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

IXTH 14N100

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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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 1000 V

VDGR TJ = 25°C to 150°C; RGS = 10 kΩ 1000 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 15 A

IDM TC = 25°C, pulse width limited by TJM 60 A

PD TC = 25°C 400 W

TJ -40 ... +150 °C

TJM 150 °C

Tstg -40 ... +150 °C

VISOL 50/60 Hz t = 1 min 2500 V~
IISOL ≤ 1 mA t = 1 s 3000 V~

Md Mounting torque 1.5/13 Nm/lb.in.
Terminal connection torque (M4) 1.5/13 Nm/lb.in.

Weight 30 g

N-Channel Enhancement Mode

IXTN 15N100 VDSS = 1000 V
ID25 = 15 A
RDS(on) = 0.6 ΩΩΩΩΩ

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

min. typ. max.

VDSS VGS = 0 V, ID = 6 mA 1000 V

VGS(th) VDS = VGS, ID = 20 mA 2 5 V

IGSS VGS = ±20 VDC, VDS = 0 ±500 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 400 µA
VGS = 0 V TJ = 125°C 2 mA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 0.6 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard package
miniBLOC (ISOTOP compatible)

l Isolation voltage 3000 V~
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low drain-to-case capacitance

(< 50 pF)
l Low package inductance (< 10 nH)

- easy to drive and to protect

Applications

l AC motor speed control
l DC servo and robot drives
l Uninterruptible power systems (UPS)
l Switch-mode and resonant-mode

power supplies
l DC choppers

Advantages

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

S

G

S

D

G = Gate D = Drain
S = Source
Either Source terminal at miniBLOC can be used
as Main or Kelvin Source

miniBLOC, SOT-227 B
           E153432

751

MegaMOSTMFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulsed 10 28 S

Ciss 8000 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 600 pF

Crss 150 pF

td(on) 100 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 110 ns

td(off) RG = 1 Ω, (External) 220 ns

tf 105 ns

Qg(on) 180 280 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 45 65 nC

Qgd 80 150 nC

RthJC 0.31 K/W

RthCK 0.05 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 15 A

ISM Repetitive; pulse width limited by TJM 60 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 1000 ns

 IXTN 15N100

  miniBLOC, SOT-227 B

M4 screws (4x) supplied

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

A 31.5 31.7 1.241 1.249
B 7.8 8.2 0.307 0.323

C 4.0 - 0.158 -
D 4.1 4.3 0.162 0.169

E 4.1 4.3 0.162 0.169
F 14.9 15.1 0.587 0.595

G 30.1 30.3 1.186 1.193
H 38.0 38.2 1.497 1.505

J 11.8 12.2 0.465 0.481
K 8.9 9.7 0.351 0.382

L 0.75 0.85 0.030 0.033
M 12.6 12.8 0.496 0.504

N 25.2 25.4 0.993 1.001
O 1.95 2.05 0.077 0.081

P - 5.0 - 0.197

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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 IXTN 15N100

Fig. 1  Typical output characteristics ID = f (VDS) Fig. 2  Typical transfer characteristics ID = f (VGS)

Fig. 3  Typical normalized RDS(on) = f (ID) Fig. 4  Typical normalized RDS(on) = f (TJ)

Fig. 5  Continuous drain current ID = f (TC) Fig. 6  Typical normalized  VDSS = f (TJ), VGS(th) = f (TJ)



C2 - 97© 2000 IXYS All rights reserved

0 50 100 150 200 250 300 350 400
0

2

4

6

8

10

12

Qg

ID  = 75 A
VDS = 500 V

nC

IG  = 10 mA
VGS

V

ID

10 100 1000
0.1

1

10

100

Limited by RDS(on)

VDS

V

0 5 10 15 20 25 30
0

5

10

15

20

25

30

35

40

45

t

gfs

ID
A 0.001 0.01 0.1 1 10

0.001

0.01

0.1

1

D=0.01

D=0.02

D=0.05

D =single pulse

D = 0.1

D= 0.2

D = 0.5

s

K/W

0.0 0.2 0.4 0.6 0.8 1.0
0

10

20

30

40

50

60

TJ = 25°C

TJ = 125°C

V

A

0 5 10 15 20 25
0.1

1

10

100

nF

VSD

IS

Crss

Coss

Ciss

VDS

V

C

ZthJK

A

non-repetitive
TJ = 150°C
TS = 25°C

t = 1 ms

t = 10 ms

t = 100 ms

 IXTN 15N100

Fig. 7  Typical turn-on gate charge characteristics Fig. 8  Forward Safe Operating Area, ID = f (VDS)

Fig. 9  Typical capacitances C = f (VDS), f = 1 MHz Fig. 10  Typical forward characteristics of reverse
diode, IS = f (VSD)

Fig. 11  Typical transconductance gfs = f (ID) Fig. 12  Transient thermal resistance ZthJK = f (tp)
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Symbol Test Conditions Maximum Ratings
IXTK IXTN

VDSS TJ = 25°C to 150°C 1000 1000 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 1000 1000 V

VGS Continuous ±20 ±20 V

VGSM Transient ±30 ±30 V

ID25 TC = 25°C, Chip capability 21 21 A

IDM TC = 25°C, pulse width limited by TJM 84 84 A

PD TC = 25°C 500 520 W

TJ -55 ... +150 °C
TJM 150 °C
Tstg -55 ... +150 °C

TL 1.6 mm (0.063 in) from case for 10 s 300 - °C

VISOL 50/60 Hz, RMS t = 1 min - 2500 V~
IISOL ≤ 1 mA t = 1 s - 3000 V~

Md Mounting torque 0.9/6 1.5/13 Nm/lb.in.
Terminal connection torque - 1.5/13 Nm/lb.in.

Weight 10 30 g

IXTK 21N100 VDSS = 1000 V
IXTN 21N100 ID25 = 21 A

RDS(on) = 0.55 ΩΩΩΩΩ

TO-264 AA (IXTK)

S

G
D

D

S

G

S

G = Gate D = Drain
S = Source TAB = Drain
Either Source terminal at miniBLOC can be used
as Main or Kelvin Source

S

G

S

D

N-Channel, Enhancement Mode

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

min. typ. max.

VDSS VGS = 0 V, ID = 6 mA 1000 V

VGH(th) VDS = VGS, ID = 500 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±200 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 500 µA
VGS = 0 V TJ = 125°C 2 mA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 0.55 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

92808I(5/97)

Features

l International standard packages
l JEDEC TO-264, epoxy meet UL 94 V-0

flammability classification
l miniBLOC, (ISOTOP-compatible) with

Aluminium nitride isolation
l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Low package inductance

Applications

l DC-DC converters
l Synchronous rectification
l Battery chargers
l Switched-mode and resonant-mode

power supplies
l DC choppers
l Temperature and lighting controls

Advantages

l Easy to mount
l Space savings
l High power density

D (TAB)

miniBLOC, SOT-227 B
           E153432

High Voltage
MegaMOSTMFETs

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 0.5 • ID25, pulse test 24 S

Ciss 8400 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 630 pF

Crss 110 pF

td(on) 30 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 • ID25 50 ns

td(off) RG = 1 Ω (External), 100 ns

tf 40 ns

Qg(on) 250 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 • ID25 60 nC

Qgd 100 nC

RthJC TO-264 AA 0.25 K/W

RthCK TO-264 AA 0.15 K/W

RthJC miniBLOC, SOT-227 B 0.24 K/W

RthCK miniBLOC, SOT-227 B 0.05 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 21 A

ISM Repetitive; pulse width limited by TJM 84 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr 1000 ns
IRM 20 A IF = IS, -di/dt = 100 A/µs, VR = 100 V

IXTK 21N100
IXTN 21N100

  TO-264 AA Outline

Millimeter Inches
Min. Max. Min. Max.

A 4.82 5.13 .190 .202
A1 2.54 2.89 .100 .114
A2 2.00 2.10 .079 .083
b 1.12 1.42 .044 .056
b1 2.39 2.69 .094 .106
b2 2.90 3.09 .114 .122
c 0.53 0.83 .021 .033
D 25.91 26.16 1.020 1.030
E 19.81 19.96 .780 .786
e 5.46 BSC .215 BSC
J 0.00 0.25 .000 .010
K 0.00 0.25 .000 .010
L 20.32 20.83 .800 .820
L1 2.29 2.59 .090 .102
P 3.17 3.66 .125 .144
Q 6.07 6.27 .239 .247
Q1 8.38 8.69 .330 .342
R 3.81 4.32 .150 .170
R1 1.78 2.29 .070 .090
S 6.04 6.30 .238 .248
T 1.57 1.83 .062 .072

Dim.

  miniBLOC, SOT-227 B

M4 screws (4x) supplied

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

A 31.50 31.88 1.240 1.255
B 7.80 8.20 0.307 0.323

C 4.09 4.29 0.161 0.169
D 4.09 4.29 0.161 0.169

E 4.09 4.29 0.161 0.169
F 14.91 15.11 0.587 0.595

G 30.12 30.30 1.186 1.193
H 38.00 38.23 1.496 1.505

J 11.68 12.22 0.460 0.481
K 8.92 9.60 0.351 0.378

L 0.76 0.84 0.030 0.033
M 12.60 12.85 0.496 0.506

N 25.15 25.42 0.990 1.001
O 1.98 2.13 0.078 0.084

P 4.95 5.97 0.195 0.235
Q 26.54 26.90 1.045 1.059

R 3.94 4.42 0.155 0.174
S 4.72 4.85 0.186 0.191

T 24.59 25.07 0.968 0.987
U -0.05 0.1 -0.002 0.004

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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IXTK 21N100
IXTN 21N100

Fig. 1 Output Characteristics Fig. 2 Input Admittance

Fig. 3 R
DS(on)

 vs. Drain Current Fig. 4 Temperature Dependence
of Drain to Source Resistance

Fig. 5 Drain Current vs. Fig. 6 Temperature Dependence of
Case Temperature Breakdown and Threshold Voltage
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IXTK 21N100
IXTN 21N100

Fig.7 Gate Charge Characteristic Curve Fig.8 Capacitance Curves

Fig.10  Transient Thermal Impedance

Fig.9 Source Current vs. Source
to Drain Voltage
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Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C 1100 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ 1100 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 13 A

IDM TC = 25°C, pulse width limited by TJM 52 A

PD TC = 25°C 360 W

TJ -55 ... +150 °C

TJM 150 °C

Tstg -55 ... +150 °C

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

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

TO-247 AD

N-Channel Enhancement Mode

IXTH 13N110 VDSS = 1100 V
MegaMOSTMFET ID25 = 13 A

RDS(on) = 0.92 ΩΩΩΩΩ

G = Gate, D = Drain,
S = Source, TAB = Drain

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

min. typ. max.

VDSS VGS = 0 V, ID = 3 mA 1100 V

VGS(th) VDS = VGS, ID = 250 µA 2 4.5 V

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C 500 µA
VGS = 0 V TJ = 125°C 3 mA

RDS(on) VGS = 10 V, ID = 0.5 • ID25 0.80 0.92 Ω
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

Features

l International standard package
JEDEC TO-247 AD

l Low RDS (on) HDMOSTM process
l Rugged polysilicon gate cell structure
l Fast switching times

Applications

l Switch-mode and resonant-mode
power supplies

l Motor controls
l Uninterruptible Power Supplies (UPS)
l DC choppers

Advantages

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

l Space savings
l High power density

92781F (3/98)

D (TAB)

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = 10 V; ID = 6.5 A, pulse test 10 S

Ciss 5650 pF

Coss VGS = 0 V, VDS = 25 V, f = 1 MHz 400 pF

Crss 150 pF

td(on) 24 ns

tr VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 21 ns

td(off) RG = 1 Ω, (External) 80 ns

tf 36 ns

Qg(on) 195 nC

Qgs VGS = 10 V, VDS = 0.5 • VDSS, ID = 0.5 ID25 28 nC

Qgd 85 nC

RthJC 0.35 K/W

RthCK 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 V 13 A

ISM Repetitive; pulse width limited by TJM 52 A

VSD IF = IS, VGS = 0 V, 1.5 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, -di/dt = 100 A/µs, VR = 100 V 850 ns

IXTH 13N110

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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



C2 - 104 © 2000 IXYS All rights reserved

Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C -500 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ -500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 7P50 -7 A
8P50 -8 A

IDM TC = 25°C, pulse width limited by TJ 7P50 -28 A
8P50 -32 A

IAR TC = 25°C 7P50 -7 A
8P50 -8 A

EAR TC = 25°C 30 mJ

PD TC = 25°C 180 W

TJ -55 ... +150 °C
TJM 150 °C
Tstg -55 ... +150 °C
TL Maximum lead temperature for soldering 300 °C

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

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

TO-247 AD

G = Gate, D = Drain,
S = Source, TAB = Drain

D (TAB)

Standard Power MOSFET

P-Channel Enhancement Mode
Avalanche Rated

Preliminary data

94534D (2/97)

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

min. typ. max.

VDSS VGS = 0 V, ID = -250 µA -500 V
BVDSS Temperature Coefficient 0.054 %/K

VGS(th) VDS = VGS, ID = -250 µA -2.0 -4.5 V
VGS(th) Temperature Coefficient -0.122 %/K

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C -200 µA
VGS = 0 V TJ = 125°C -1 mA

RDS(on) VGS = -10 V, ID = 0.5 • ID25 7P50 1.5 Ω
8P50 1.2 Ω

RDS(on) Temperature Coefficient 0.6 %/K

  VDSS  ID25   RDS(on)

IXTH 7P50   -500 V -7 A 1.5 ΩΩΩΩΩ
IXTH 8P50   -500 V -8 A 1.2 ΩΩΩΩΩ

Features

• International standard package
JEDEC TO-247 AD

• Low RDS (on) HDMOSTM process
• Rugged polysilicon gate cell structure
• Unclamped Inductive Switching (UIS)

rated
• Low package inductance (<5 nH)

- easy to drive and to protect

Applications

• High side switching
• Push-pull amplifiers
• DC choppers
• Automatic test equipment

Advantages

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

• Space savings
• High power density

IXYS reserves the right to change limits, test conditions, and dimensions.
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Symbol Test Conditions Characteristic Values
(TJ = 25°C, unless otherwise specified)

min. typ. max.

gfs VDS = -10 V; ID = ID25, pulse test 4 5 S

Ciss 3400 pF

Coss VGS = 0 V, VDS = -25 V, f = 1 MHz 450 pF

Crss 175 pF

td(on) 33 ns

tr VGS = -10 V, VDS =  0.5 VDSS ID = 0.5 ID25 27 ns

td(off) RG = 4.7 Ω (External) 35 ns

tf 35 ns

Qg(on) 130 nC

Qgs VGS = -10 V, VDS = 0.5 VDSS ID = 0.5 ID25 32 nC

Qgd 64 nC

RthJC 0.7 K/W

RthCS 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 7P50 -7 A
8P50 -8 A

ISM Repetitive; pulse width limited by TJM 7P50 -28 A
8P50 -32 A

VSD IF = IS, VGS = 0 V, -3 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, di/dt = 100 A/µs 400 ns

IXTH 7P50
IXTH 8P50

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

A 4.7 5.3 .185 .209
A

1
2.2 2.54 .087 .102

A
2

2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b1 1.65 2.13 .065 .084
b2 2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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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TO-247 AD

G = Gate, D = Drain,
S = Source, TAB = Drain

D (TAB)

Preliminary data

Symbol Test Conditions Maximum Ratings

VDSS TJ = 25°C to 150°C -500 V

VDGR TJ = 25°C to 150°C; RGS = 1 MΩ -500 V

VGS Continuous ±20 V

VGSM Transient ±30 V

ID25 TC = 25°C 10P50 -10 A
11P50 -11 A

IDM TC = 25°C, pulse width limited by TJ 10P50 -40 A
11P50 -44 A

IAR TC = 25°C 10P50 -10 A
11P50 -11 A

EAR TC = 25°C 30 mJ

PD TC = 25°C 300 W

TJ -55 ... +150 °C
TJM 150 °C
Tstg -55 ... +150 °C
TL Maximum lead temperature for soldering 300 °C

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

Md Mounting torque 1.13/10 Nm/lb.in.

Weight 6 g

 VDSS RDS(on) ID25

IXTH 10P50   -500 V 0.90 ΩΩΩΩΩ -10 A
IXTH 11P50   -500 V 0.75 ΩΩΩΩΩ -11 A

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

min. typ.  max.

VDSS VGS = 0 V, ID = -250 µA -500 V
BVDSS Temperature Coefficient 0.054 %/K

VGS(th) VDS = VGS, ID = -250 µA -2.0 -4.5 V
VGS(th) Temperature Coefficient -0.122 %/K

IGSS VGS = ±20 VDC, VDS = 0 ±100 nA

IDSS VDS = 0.8 • VDSS TJ = 25°C -200 µA
VGS = 0 V TJ = 125°C -1 mA

RDS(on) VGS = -10 V, ID =  0.5 • ID25 10P50 0.90 Ω
11P50 0.75 Ω

RDS(on) Temperature Coefficient 0.6 %/K

Features

• International standard package
JEDEC TO-247 AD

• Low RDS (on) HDMOSTM process
• Rugged polysilicon gate cell structure
• Unclamped Inductive Switching (UIS)

rated
• Low package inductance (<5 nH)

- easy to drive and to protect

Applications

• High side switching
• Push-pull amplifiers
• DC choppers
• Automatic test equipment

Advantages

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

• Space savings
• High power density

94535D (2/97)

P-Channel Enhancement Mode
Avalanche Rated

Standard Power MOSFET

IXYS reserves the right to change limits, test conditions, and dimensions.
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IXTH 10P50
IXTH 11P50

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

A 4.7 5.3 .185 .209
A1 2.2 2.54 .087 .102
A2 2.2 2.6 .059 .098

b 1.0 1.4 .040 .055
b

1
1.65 2.13 .065 .084

b
2

2.87 3.12 .113 .123

C .4 .8 .016 .031
D 20.80 21.46 .819 .845
E 15.75 16.26 .610 .640

e 5.20 5.72 0.205 0.225
L 19.81 20.32 .780 .800
L1 4.50 .177

∅ P 3.55 3.65 .140 .144
Q 5.89 6.40 0.232 0.252

R 4.32 5.49 .170 .216
S 6.15 BSC 242 BSC

 TO-247 AD Outline

Terminals: 1 - Gate 2 - Drain
3 - Source Tab - Drain

 1       2       3

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

min. typ. max.

gfs VDS = -10 V; ID = ID25, pulse test 5 9 S

Ciss 4700 pF

Coss VGS = 0 V, VDS = -25 V, f = 1 MHz 430 pF

Crss 135 pF

td(on) 33 ns

tr VGS = -10 V, VDS = 0.5 VDSS, ID = 0.5 ID25 27 ns

td(off) RG = 4.7 Ω (External) 35 ns

tf 35 ns

Qg(on) 160 nC

Qgs VGS = -10 V, VDS = 0.5 VDSS, ID = 0.5 ID25 46 nC

Qgd 92 nC

RthJC 0.42 K/W

RthCS 0.25 K/W

Source-Drain Diode Characteristic Values
(TJ = 25°C, unless otherwise specified)

Symbol Test Conditions min. typ. max.

IS VGS = 0 10P50 -10 A
11P50 -11 A

ISM Repetitive; pulse width limited by TJM 10P50 -40 A
11P50 -44 A

VSD IF = IS, VGS = 0 V, -3 V
Pulse test, t ≤ 300 µs, duty cycle d ≤ 2 %

trr IF = IS, di/dt = 100 A/µs 500 ns

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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