






























































































































































































































































































































































































































































































































































































































































































































































































































IRF740, IRF741, IRF742, IRF743 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF740 - - 10 A 

Modified MOSFET symbol 
(Body Diode) IRF741 showing the integral 

IRF742 reverse �P�~�N� junction rectifier. 

IRF743 - - B.O A 

�~�~� ISM Pulse Source Current IRF740 - - 40 A (Body Diode) @ IRF741 

IRF742 
IRF743 

- - 32 A 

VSD Diode Forward Voltage @ IRF740 - - 2.0 V TC = 25°C. IS = lOA. VGS = OV IRF741 

IRF742 - - 1.9 V T C = 25°C. IS = S.OA. VGS = OV IRF743 

t" Reverse Recovery Time ALL - SOO - ns TJ = 150°C. IF - lOA. dlF/dt & �1�0�0�A�/�~�s� 

ORR Reverse Recovered Charge ALL - 5.7 - �~�C� TJ = 150°C. IF • 10A.dlF/dt = �1�0�0�A�/�~�s� 

ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by LS + LO' 

(j) TJ = 25°C to 150°C. @PulseTest:Pulsewidth" �3�0�0�~�s�.� Duty Cycle .. 2%. @ Repetitive Rating: Pulse width limited 

by max. junction temperature. 
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Fig. 1 - Typical Output Characteristics 
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IRF740, IRF741, IRF742, IRF743 Devices 
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I II III 3. TJM - TC = PDM ZthJc(t)· 
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Fig. 5 - Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration 
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Fig. 6 - Typical Transconductance Vs. Drain Current 
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IRF740, IRF741, IRF742, IRF743 Devices 
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IRF740, IRF741, IRF742, IRF743 Devices 

VARY tp TO OBTAIN 
REQUIRED PEAK Il 

V~=~ _OU_T~_r-r 
IL_-_o-___ ....,. ........ 

Fig. 15 - Clamped Inductive Test Circuit Fig. 16 - Clamped Inductive Waveforms 
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PD·9.324 

INTERNATIONAL RECTIFIER I I'~R I 

HEXFET® TRANSISTORS IRFS2a 

IRFB21 

N·Channal IRFse2 

500 Volt, 3.0 Ohm HEXFET 
TO·220AB Plastic Package 

The HEXFET e technology is the key to International 
Rectifier's advanced line of power MOSFET transistors. 
The efficient geometry and unique processing of the 
HEXFET design achieve very low on-state resistance 
combined with high transconductance and great 
device ruggedness. 

The HEXFET transistors also feature all of the well 
established advantages of MOSFETs such as voltage 
control, freedom from second breakdown, very fast 
switching, ease of paralleling, and temperature 
stability of the electrical parameters. 

They are well suited for applications such as switching 
power supplies, motor controls, inverters, choppers, 
audio amplifiers, and high energy pulse circuits. 

CASE STYLE AND DIMENSIONS 

t 

10.66 (0.420) 
MAX. 

14.73 (0.580) 

Mr· 
ACTUAL SIZE 

0·237 

IRFS23 

Features: 
• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleli ng 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 

Part Number VOS 

IRF820 SOOV 

IRF821 4S0V 

IRF822 SOOV 

IRF823 4S0V 

~'B66!D:mI~ TERM4-3.42 (0.1351 :as (0 DRAIN 

T*~'" 
161}~= 14. ( 

+- 1~:rFIN. T 

6.35 (02501 
MAX. 

14.13 (D.5801 X --1. LX 
-l 

ROS(on) 10 

3.0n 2.SA 

3.0n 2.SA 

4.0n 2.0A 

4.0n 2.0A 

'~~'~~t~ W(o.,;r 
~I 
r91°UllI 29 0 

5.33 (02101 
4.8310.1901 

~ECTIONX-X 

1.14 (0.D451 D o:momJ, J-.--I 

1.17 0.0701 
1.15 0.D45 2.92(0.1151 

~ 

~::;~::I 

Case Style T().220AB 
Dimensions in Millimeters and (Inches) 



IRF820, IRF821, IRF822, IRF823 Devices 

Absolute tJlaximum Ratings 
Parameter' IRF820 IRF821 IRF822 IRF823 Units 

VOS Orain - Source Voltage <D 500 450 500 450 V 

VOGR Orain - Gate Voltage (RGS = 1 Mill CD 500 450 500 450 V 

10@TC= 25°C Continuous Drain Current 2.5 2.5 2.0 2.0 A 

10@TC = 100°C Continuous Drain Current 1.5 1.5 1.0 1.0 A 

10M Pulsed Orain Current ® 10 10 8.0 8.0 A 

VGS Gate - Source Voltage ±20 V 

PO@TC=25OC Max. Power Dissipation 40 (See Fig. 141 W 

linear Derating Factor 0.32 (See Fig. 141 W/K 

ILM Inductive Current, Clamped 

I 
(See Fig, 15 and lSI L = 100!,H 

I 
A 

10 10 I 8.0 8.0 

TJ Operating Junction and 
-55to 150 °C 

TS!ll Storage Temperature Range 

Lead Temperature 300 (0.OS3 in. (l.Smml from ca.e for 10.1 °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVOSS Drain - Source Breakdown Voltage IRF820 
500 - - V VGS = OV IRF822 

IRFB21 450 - - V 10 = 250!,A IRFB23 

V GSlth) Gate Threshold Voltage ALL 2.0 - 4.0 V VOS - VGS, 10 - 250!,A 

IGSS Gate-Source Leakage Forward ALL - - 500 nA VGS = 20V 

IGSS Gate-Source Leakage Reverse ALL - - -500 nA VGS = -20V 

lOSS Zero Gate Voltage Drain Current - - 250 !'A VOS = Max. Rating, VGS = OV 
ALL 

1000 VOS - Max. Rating x 0.8, VGS - OV, T C - 125°C - - !,A 

)O(onl On-State Drain Current ® IRF820 
2.5 - - A 

IRF821 
VOS ) 10(oni x ROS(oni max.' VGS = 10V 

IRF822 
IRF823 2.0 - - A 

ROSton) Static Drain-Source On-State IRF820 - 2.5 3.0 Il 
Resistance ® IRF821 

IRF822 
VGS = 10V,I0 = 1.0A 

IRF823 - 3.0 4.0 Il 

9fs Forward Transconductance ® ALL 1.0 1.75 - S (01 VOS ) 10(oni x ROS(oni max.' 10 = LOA 

Ciss Input Capacitance ALL - 300 400 pF 
VGS = OV, VOS = 25V, f = 1.0 MHz 

Coss Output Capacitance ALL - 75 150 pF See Fig. 10 
Crss Reverse Transfer Capacitance ALL - 20 40 pF 

td(on) Turn~On Delay Time ALL - 30 60 ns VOO = 0.5 BVOSS' 10 = 1.0A, Zo - 501l 

tr Rise Time ALL - 25 50 ns See Fig. 17 

td19ffl Turn-Off Oelay Time ALL - 30 SO ns (MOSFET switching times are essentially 

tf Fall Time ALL - 15 30 ns independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 11 15 nC VGS = 10V,I0 = 3.0A, VOS = 0.8 Max. Rating. 

(Gate~Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate-Source Charge ALL - 5.0 - nC 
independent of operating temperature.) 

Qgd Gate-Orain ("Millar") Charge ALL - 6.0 - nC 

LO Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol showing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, Smm (0.25 

$ 
in.) from package to 
center of die. 

LS Internal Source Inductance ALL - 7.5 - nH Measured from the 
source lead, 6mm 
(0.25 in.) from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junction-to-Case 

RthCS Case-to-Sink Mounting surface flat, smooth, and greased. 

RthJA Junction-to-Ambient Free Air Operation 
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IRF820, IRF821, IRF822, IRF823 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF820 - - 2.5 A 

Modified MOSFET symbol 
(Body Diode) IRF821 showing the integral 

IRF822 reverse P-N junction rectifier. 

IRF823 - - 2.0 A 

~ ISM Pulse Source Current IRF820 - - 10 A (Body Diode) @ IRF821 

IRF822 
IRF823 

- - 8.0 A 

VSD Diode Forward Voltage @ IRF820 - - 1.6 V TC = 25°C, IS = 2.5A, VGS = OV IRF821 

IRF822 - - 1.5 V TC = 25°C, IS = 2.0A, VGS = OV IRF823 

t" Reverse Recovery Time ALL - 600 - ns TJ - 150°C, IF - 2.5A,dlF/dt - 100A/~s 

ORR Reverse Recovered Charge ALL - 3.5 - ~C TJ 150°C, IF 2.5A, dlF/dt 100 A/~s 

ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by LS + LD' 

<D TJ = 25°Cto 150°C. @PulseTest: Pulse width" 300~s, Duty Cycle" 2%. 

5 
7 .5V 7.0V ,I L 

~ r- so l, PU JE TEST 

VGS = 6.5V 

, 6.0V 

T 
1. 
T 
4.5V 

I 
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Fig. 1 - Typical Output Characteristics 
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-sL. PU!SETEJ I 
I I I I I 

~ Vas> 10(on) x ROS(on) max. 

V 

- _TJ= 1250C I 
I I 

~ IJ TJ=250 C 

TJ = -550C '-.. ~I 

1; Y 
~ ~ 

VGS, GATE·TO·SOURCE VOLTAGE (VOLTS) 

Fig. 2 - Typical Transfer Characteristics 

OPERATION IN THIS 
AREA IS LlMITEO 

IRF820,1 
BY ROS(on) 

IRF822,3 

IRF820,1 
I', I"-

IRF822,3 " -' 
, ",-

- TC:25DC I' ,-, 
-TJ= 150DCMAX. 

"-- RthJC = 3.12 K/W 

IRf8~I,~~ =,SINGLE PULSE 

IRF820, 2,'" 

10 

10!" 

III 

lru" 
.11"l'r 

III 
tOms 

• DC 

0.5 
1.0 10 20 50 100 200 500 

VOS, DRAIN·TO·SOURCE VOLTAGE (VOLTS) 

Fig. 4 - Maximum Safe Operating Area 



IRF820, IRF821, IRF822, IRF823 Devices 
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IRF820, IRF821, IRF822, IRF823 Devices 
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IRF820, IRF821, IRF822, IRF823 Devices 

VARY tp TO OBTAIN 
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Fig. 15 - Clamped Inductive Test Circuit Fig. 16 - Clamped Inductive Waveforms 
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PD-9.311 

INTERNATIONAL RECTIFIER I ICiR I 

HEXFET® TRANSISTORS IRFB3D 

IRFB31 
N-Channel IRFB32 

500 Volt, 1.5 Ohm HEXFET 
TO-220AB Plastic Package 

The HEXFET8l technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient 
geometry and unique processing of the HEXFET design achieve 
very low on-state resistance combined with high transconductance 
and great device ruggedness. 

The HEXFET transistors also feature all of the well established 
advantages of MOSFETs such as voltage control, freedom from 
second breakdown, very fast switching, ease of paralleling, and 
temperature stability of the electrical parameters. 

They are well suited for applications such as switching power 
supplies, motor controls, inverters, choppers, audio amplifiers, 
and high energy pulse circuits. 

CASE STYLE AND DIMENSIONS 

t 

10.66 (0.420) 
MAX. 

14.73 (0.580) 

Mr· 
ACTUAL SIZE 

0-243 

IRFB33 

Features: 
• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 
Product Summary 

Part Number 

IRF830 

IRF831 

IRF832 

IRF833 

VOS 

500V 

450V 

500V 

450V 

TERM 4-
DRAIN 

ROS(on) 

1.5n 

1.5H 

2.0n 

2.0n 

1-1.39 10.066) I 0.51 10.020) 

'0 

4.5A 

4.5A 

4.0A 

4.0A 

T:~~M2 ~~-D~:~:CE 
TERM I-GATE 

4J210.;;r 

~I 
2.7910.110) 
f.29i[iiiOj 

-l 
2S210.115) 
2.04 10.090) 

5.3310.210) 
4.8310.190) 

~ECTlONX-X 

1.1410.045) D 
ffi1D.mj 

Tl----.j 
1.1410,045) 
0.51 10.020) 

Case Style TO-220AB 
Dimensions in Millimeters and (Inches) 



IRF830, IRF831, IRF832, IRF833 Devices 

Absolute Maximum Ratings 
Parameter IRF830 IRF831 IRF832 IRF833 Units 

VOS Drain - Source Voltage <D 500 450 500 450 V 

VOGR Drain - Gate Voltage (RGS = 1 Mil) <D 500 450 500 450 V 

10@TC = 25°C Continuous Drain Current 4.5 4.5 4.0 4.0 A 

10@TC = 100°C Continuous Drain Current 3.0 3.0 2.5 2.5 A 

10M Pulsed Drain Current ® 18 18 16 16 A 

VGS Gate - Source Voltage ±20 V 

PO@TC = 25°C Max. Power Dissipation 75 (See Fig. 14) W 

Linear Derating Factor 0.6 (See Fig. 14) WIK 

ILM Inductive Current, Clamped 
I 

(See Fig. 15 and 16) ~ = 100!,H 
I 

A 
18 lB I 16 16 

TJ Operating Junction and -55to 150 °C Tstg Storage Temperature Range 

Lead Temperature 300 (0.063 in. (1.6mm) from case for lOs) °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVOSS Drain - Source Breakdown Voltage IRFB30 
500 - - V VGS = OV IRF832 

IRF831 
450 - - V 10 - 250!,A IRF833 

VGSlthl Gate Threshold Voltaga ALL 2.0 - 4.0 V VOS - VGS' 10 = 250!,A 

IGSS Gate-Source Leakage Forward ALL - - 500 nA VGS = 20V 

IGSS Gate-Source Leakage Reverse ALL - - -500 nA VGS = -20V 

lOSS Zero Gate Voltage Drain Current - - 250 p.A VOS - Max. Rating, VGS - OV 
ALL 

1000 I'A VOS = Max. Rating xO.B, VGS = OV, TC = 125°C - -
10(on) On-State Drain Current CID IRF830 

4.5 - - A IRF831 
VOS ) 10(on) x ROS(on) max.' V GS = 10V 

IRFB32 
IRF833 

4.0 - - A 

ROS(on) Static Orain-Sourca On-State IRFB30 - 1.3 1.5 11 Resistence @ IRF831 

IRFS32 
VGS = 10V, 10 = 2.5A 

IRFS33 - 1.5 2.0 11 

9fs Forward Transconductance <ID ALL 2.5 3.25 - sun VOS ) 10(on) x ROS(on) max.' 10 - 2.5A 

Ciss Input Capacnance ALL - 600 SOO pF 
VGS = OV, VOS = 25V, f = 1.0 MHz 

Coss Output Capacitance ALL - 100 200' pF See Fig. 10 
Crss Reverse Transfer Capacitance ALL - 30 60 pF 

tdlonl , Turn-On Delay Time ALL '- - 30 ns VOO = 225V,I0 = 2.5A, Zo • 1511 

tr Rise Time ALL - - 30 ns See Fig. 17 

tdloffl Turn-Off Delay Time ALL - - 55 ns IMOSFET switching times are essentially 

tf Fall Time ALL - - 30 ns independent of operating temperature.) 

Q g Total Gate Charge 
ALL - 22 30 nC VGS - 10V,10 • 6.0A, VOS • O.S Max. Rating. 

IGate-Source Plus Gate-Drainl See Fig. 18 for test circuit. IGate charge is essentially 

Q gs Gate-Source Charge ALL - 11 - nC 
independent of operating temperature.) 

Ogd Gate·Orain ("Miller") Charge ALL - 11 - nC 

LO Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol showing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, 6mm (0.26 
in.) from package to 

$ center of die. 

LS Internal Source Inductance ALL - 7.5 - nH Measured from the 
source lead, 6mm 
(0.25 in.) from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junction-to-Case 

RthCS Case·to-Sink Mounting surface flat. smooth, and greased. 

RthJA Junction-to-Ambient Free Air Operation 
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IRF830, IRF831, IRF832, IRF833 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF830 - - 4.5 A 

Modified MOSFET symbol 
(Body Diode) IRF831 showing the integral 

IRF832 reverse PMN junction rectifier. 

IRF833 - - 4.0 A 

~ ISM Pulse Source Current IRF830 - - 18 A (Body Diode)@ IRF831 

IRF832 
IRF833 - - 16 A 

VSD Diode Forward Voltage tID IRF830 - - 1.6 V TC = 25°C, IS = 4.5A, VGS = OV IRF831 

IRF832 - - 1.5 V TC = 25°C, IS = 4.0A, VGS = OV IRF833 

trr Reverse Recovery Time ALL - 800 - ns TJ - 150°C, IF - 4.5A, dlF/dt = 100A/~s 
ORR Reverse Recovered Charge ALL - 4.6 - ~C TJ - 150°C,IF = 4.5A,dIF/dt - 100A/~s 

ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by LS + LO' 

<DTJ = 25°C to 150°C. tID Pulse Test: Pulse width'; 300~s, Duty Cycle'; 2%. @ Repetitive Rating: Pulse width limited 

by max. junction temperature. 

10V I 
5.5V 

I 

r-lso •• LLSEITEST 

VGS = 5.0V 

T 

1 
T 
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VDS, DRAIN·TO·SOURCE VOLTAGE (VOLTS) 

Fig. 1 - Typical Output Characteristics 
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Fig. 3 - Typical Saturation Characteristics 
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See Transient Thermal Impedance Curve (Fig. 5). 
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IRF830, IRF831, IRF832, IRF833 Devices 
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IRF830, IRF831, IRF832, IRF833 Devices 
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IRF830, IRF831, IRF832, IRF833 Devices 
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Fig. 15 - Clamped Inductive Test Circuit Fig. 16 - Clamped Inductive Waveforms 
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PD-9.378 

INTERNATIONAL RECTIFIERII~~RI 

HEXFET® TRANSISTORS IRFB4D 

N-CHANNEL 
POWER MOSFETs 

500 Volt, 0.85 Ohm HEXFET 
TO-220AB Plastic Package 
The HEXFE~ technology is the key to International 
Rectifier's advanced line of power MOSFETtransis­
tors. The efficient geometry and unique processing 
of the HEXFET design achieve very low on-state 
resistance combined with high transconductance 
and great device ruggedness. 

The HEXFET transistors also feature all of the well 
established advantages of MOSFETs such as volt­
age control, freedom from second breakdown, very 
fast switching, ease of paralleling, and temperature 
stability of the electrical parameters. 

They are well suited for applications such as switch­
ing power supplies, motor controls, inverters, chop­
pers, audio amplifiers, and high energy pulse circuits. 

CASE STYLE AND DIMENSIONS 

t 

10.66 (0.420) 
MAX. 

14.73 (0.580) 
MAX. 

i i l 

ACTUAL SIZE 

0-249 

Features: 

IRFB41 
IRFB42 
IRFB43 

• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 
Part Number VOS 

IRF840 SOOV 

IRF841 4S0V 

IRF842 SOOV 

IRF843 4S0V 

~10.6610.4201~ 
3.42 (0.135) 9.66 (0.3i10) 
2.5410.1001 4.0810.1611 0 A 

T*'"±' 
16.5110.6501 
14.2310.5601 

tl~OF1NT 
6.3510.2501 

MAX. 

::~r=: d ~. ,l-
~ 

ROS(on) 10 

O.8Sn 8.0A 

O.8Sn 8.0A 

1.10n 7.0A 

1.10n 7.0A 

TERM 3 - SOURCE 

4.8210. ;;;r 
3.5610·~i 

2.7910.11014 -+-+-....1 
2.2910.0901 

5.33101101 
4.8310.1901 

.i3ECTION x-x 
1.1410D451 0 
0,3110.0121 '1--1 1.1410.0451 

1.7710.0701 
1.1510.0451 2.9210.1151 

2:0410.080) 

0.5110.0201 

Case Style TO·220AB 
Dimensions in Millimeters and (Inches) 



IRF840, IRF841, IRF842, IRF843 Devices 

Absolute Maximum Ratings 
Parameter IRF840 IRF841 IRF842 IRF843 Units 

VoS Drain - Source Voltage <D 500 450 500 450 V 

VoGR Drain - Gate Voltage IRGS = 1 Mill <D 500 450 500 450 V 

10@TC= 25°C Continuous Drain Current 8.0 8.0 7.0 7.0 A 

10@TC - 100·C Continuous Drain Current 5.0 5.0 4.0 4.0 A 

10M Pulsed Drain Current @ 32 32 28 28 A 

VGS Gate - Source Voltage ±20 V 

PO@TC=25°C Max. Power Dissipation 125 ISee Fig. 141 W 

Linear Derating Factor 1.0 ISee Fig. 14) W/K 

ILM Inductive Current, Clamped 

J 
ISee Fig. 15 and 16) L = 100~H 

J 
A 32 32 I 28 28 

TJ Operating Junction and 
-55to150 °C Tstg Storage Temperature Range 

Lead Temperature 30010.063 in. 11.6mm) Irom case lor lOs) ·C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVoSS Drain - Source Breakdown Voltage IRF840 500 - - V VGS = OV IRF842 

IRF841 
450 - - V 10 = 250~A IRF843 

VGSlth) Gate Threshold Voltage ALL 2.0 - 4.0 V VoS = VGS' 10 = 25Ol'A 

IGSS Gate-Source leakage Forward ALL - - 500 nA VGS = 20V 

IGSS Gate-Source Leakage Reverse ALL - - -500 nA VGS - -20V 

lOSS Zero Gate Voltage Drain Current - - 250 I'A VoS = Max. Rating, VGS = OV 
ALL 

1000 ~A VoS = Max. RatingxO.8, VGS = OV, TC = 125°C - -
lolon) On-State Drain Current @ IRF840 8.0 - - A IRF841 

VoS > lolon) x RoSlon) max.' VGS = 10V 
IRF842 
IRF843 7.0 - - A 

RoSlon) Static Drain-Source On-State IRF840 - 0.1 1.0 II Resistance @ IRF841 

IRF842 
VGS = 10V, 10 = 4.0A 

IRF843 - 0.2 4.0 II 

gls Forward Transconductance ® ALL 4.0 6.5 - S UJ) VoS > 101on) x RoSlon) max.' 10 = 4.0A 

Ciss Input Capacitance ALL - 1225 1600 pF 
VGS = OV, VoS = 25V, I = 1.0 MHz 

Coss Output Capacitance ALL - 200 350 pF See Fig. 10 
Cr•s Reverse Transfer Capacitance ALL - 85 150 pF 

tdlon) Turn-On Delay Time ALL - 17 35 ns Voo = 200V, 10 = 4.0A, Zo - 4.711 

tr Rise Time ALL - 5 15 ns See Fig. 17 

tdloff) Turn-Off Delay Time ALL - 42 90 ns (MOSFET switching times are essentially 

tl FaUTime ALL - 14 30 ns independent of operating temperature.) 

Og Total Gate Charge ALL - 42 60 nC VGS = 10V, 10 = lOA, VOS = 0.8 Max. Rating. 
(GatewSource Plus Gate-Drainl See Fig. 18 for test circuit. (Gate charge is essentially 

Oas Gate-Source Charge ALL - 20 - nC independent of operating temperature.) 

Ogd Gat ... orain I"Miller") Charge ALL - 22 - nC 

Lo Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol showing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, 6mm 10.25 
in.) from pack'age to 

-$ center of die. 

LS Internal Source Inductance ALL - 7.5 - nH Measured from the 
source lead, 6mm 
10.25 in.) from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junction-ta-Case 

RthCS Case-to-Sink Mounting surface flat, smooth, and greased. 

RthJA Junctiun-ta-Ambient Free Air Operation 
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IRF840, IRF841, IRF842, IRF843 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF840 - - 8.0 A 

Modified MOSFET symbol 
(Body Diode) IRF841 showing the integral 

IRF842 reverse P-N junction rectifier. 

IRF843 
- - 7.0 A 

JiEl ISM Pulse Source Current IRF840 - - 32 A 
(Body Diode) ® IRF841 

IRF842 
IRF843 

- - 28 A 

VSD Diode Forward Voltage ® IRF840 - - 2.0 V TC = 25°C, IS = 8.0A, VGS = 100A/~s 
IRF841 

IRF842 - - 1.9 V TC = 25°C, IS = 7.0A, VGS = 100A/~s 
IRF843 

trr Reverse Recovery Time ALL - 1100 - ns TJ - 150°C, IF - 8.0A,dIF/dt - 100A/~s 

ORR Reverse Recovered Charge ALL - 6.4 - ~C T J - 150°C, IF - 8.0A, dlF/dt - 1 00 A/~s 

ton Forward Turn-on Time ALL Intrinsic turn-on time IS negligible. Turn-on speed is substantially controlled by LS + LO' 

(j)T J = 25°C to 150°C. ® Pulse Test: Pulse width .. 300~s, Duty Cycle .. 2%. ® Repetitive Rating: Pulse width limited 

by max. junction temperature. 
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See Transient Thermal Impedance Curve (Fig. 5). 
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IRF840, IRF841, IRF842, IRF843 Devices 
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IRF840, IRF841, IRF842, IRF843 Devices 
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PD-9.348 

INTERNATIONAL RECTIFIERII~)RI 

HEXFET® TRANSISTORS IRF5522 

MOSFET 
COMPLEMENTARY 

PAIRS 

IRF5523 

N-Channel P-Channel 

100 Volt Complementary HEXFETs 
TO-220AB Plastic Package 
The HEXFET® technology is the key to International 
Rectifier's advanced line of power MOSFET transistors. 
The efficient geometry and unique processing of the 
HEXFET design achieve very low on-state resistance 
combined with high transconductance and great device 
ruggedness. 

The HEXFET transistors also feature all of the well 
established advantages of MOSFETs such as voltage 
control, freedom from second breakdown, very fast 
switching, ease of paralleling, and temperature stability of 
the electrical parameters. 

This complementary pair is particularly well suited for 
audio applications but can be also used in power supplies, 
motor controls, inverters, choppers, and high energy pulse 
circuits. 
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Features: 
• Compact Plastic Package 
• No Storage Time 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 

Part Number 

IRF5522 

IRF5523 

~'0.66 (0.420)~ 
3.42(0.135) 9.66(0:380] 
254 (0.100) 4.08 (0 161) DI 

T*+.' 
16.51 (0.650) 
1423(0560) *N F5522 

+-~.~'" 
::::j d~' 

1.77 (0.070) 
1.15 (0.045) 

VOS 10M Po 

±100V ±12A 40W 

±60V ±12A 40W 

* DESIGNATOR N '" N·CHANNEl DEVICE 
DESIGNATOR P" P·CHANNEL DEVICE 

--..j 
2.92 (0.115) 
2.04 (0.0801 

TERM 3 - SOURCE 

5.33 (0.210) 
4.83 (0.190) 

i!ECTION x-x 
11410.045) D 
0.31 (0.012) 

Ti--I 
1.14(0.045) 
0.51 (0.020) 

Case Style TO·220AB 
Dimensions in Millimeters and (Inches) 



Absolute Maximum Ratings 
IRF5522 IRF5523 

Parameter N-CHANNEL P-CHANNEL N-CHANNEL P-CHANNEL Units 
VDS Drain - Source Voltage 100 -100 60 -60 V 

VDGR Drain - Gate Voltage IRGS = 1 Mn) 100 -100 60 -60 V 

ID @TC= 1000 C Continuous Drain Current 4.0 -3.5 4.0 -3.5 A 

ID@TC=250 C Continuous Drain Current 7.0 -5.0 7.0 -5.0 A 

IDM Pulsed Drain Current 12 -12 12 -12 A 

VGS Gate - Source Voltage ±20 V 

PD Max. Power Dissipation 40 W 
Linear Derating Factor 0.32 W/K 

TJ Operating and 
-55 to 150 oC 

Tstg Storage Temperature Range 

Electrical Characteristics @ TC = 25DC{Uniess Otherwise Specified) 
Parameter Device Type 

BVDSS Orain - Source Breakdown 
IRF5522 

N-CHANNEL 
Voltage P-CHANNEL 

N-CHANNEL 
IRF5523 

P-CHANNEL 

VGSlth) Gate Threshold Voltage 
ALL 

N-CHANNEL 
P-CHANNEL 

IGSS Gate - Source Leakage 
ALL 

N-CHANNEL 
P-CHANNEL 

lOSS Zero Gate Voltage Orain 
Current N-CHANNEL 

ALL 

P·CHANNEL 

RDS(on) Static Orain-Source On-State N-CHANNEL 
Resistance ALL P-CHANNEL 

gfs Forward Transconductance N-CHANNEL 
ALL P-CHANNEL 

Ciss Input Capacitance 
ALL 

N-CHANNEL 
P-CHANNEL 

Coss Output Capacitance ALL ALL 

Crss Reverse Transfer Capacitance ALL ALL 

Thermal Resistance 
RthJC Junction-to-Case ALL ALL 

RthCS Case-to-Sink ALL ALL 

RthJA Junction-to-Ambient ALL ALL 

20 

/1OJ laops P~lSE T~ST 
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E 
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5Y-r--
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VDS. DRAIN·TO·SOURCE VOLTAGE (VOLTS) 

Fig. 1 - Typical Output Characteristics (N-Channel Device) 

Min. Typ. Max. Units Test Conditions 
100 - - VGS -OV 

-100 - -
10 = 250 jJ.A (N-CHANNEL) 

-60 
V - -

-60 - - 10 = -250 jJ.A (P-CHANNEL) 

2.0 - 4.0 
V VOS = VGS, 10 = ±250 jJ.A 

-2.0 - -4.0 
- - 500 

nA 
VGS = 20V 

- - -500 VGS --20V 

- - 250 VOS = Max. Rating, VGS = OV 

- - 1000 
VDS = Max. Rating x 0.8, 

jJ.A 
VGS = OV, TJ = 1250 C 

- - -250 VOS - Max. Rating, VGS - OV 

VDS = Max. Rating x 0.8, - - -1000 
VGS = OV, TJ = 1250 C 

- 0.3 0.4 VGS = 10V, 10 = 3A 

- 0.6 0.8 
n 

VGS - -10V, ID - -2A 

1.5 2.5 - VDS = 25V, 10 = 3A 

0.9 I.B - S(U) 
VOS = -25V, 10 = -2A 

- 450 600 VGS=OV,f-l MHz 
- 300 450 VOS = 25V (N-CHANNEL) 
- 200 400 

pF 
VOS = -25V (P-CHANNEL) 

- 50 100 See Figs. 11 and 12 

- - 3.12 KIW 

1.0 K/W Mounting surface flat, smooth, and 
greased. 

- - 80 K/W Free Air Operation 

-10 
-10V 

I -9~--i/ I 

-a 

~ 

, 80 ",I PULSE TEST I 
-a~--

ffi 
Q. ,. 

-6 ~ 
>-z 
w 
'" '" i3 
z -4 
;;: 
a: 
c 
E 

-2 

J I 
VGs=-7l= == 'I I 

+-r--

J 
~ -5V= 

I 
-4V-~ 

-10 -20 -30 -40 -50 

VDS. DRAIN·TO·SDURCE VOLTAGE (VOLTS) 

Fig. 2 - Typical Output Characteristics (P-Channel Device) 
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IRF5522, IRF5523 Devices 
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IRF5522, IRF5523 Devices 
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PD-9.347 

HEXFET® TRANSISTORS IRF5532 

MOSFET 
COMPLEMENTARY 

PAIRS 

IRF5533 

N-Channel P-Channel 

100 Volt Complementary HEXFETs 
TO-220AB Plastic Package 
The HEXFETG!) technology is the key to International 
Rectifier's advanced line of power MOSFET transistors. 
The efficient geometry and unique processing of the 
HEXFET design achieve very low on-state resistance 
combined with high transconductance and great device 
ruggedness. 

The HEXFET transistors also feature all of the well 
established advantages of MOSFETs such as voltage 
control, freedom from second breakdown, very fast 
switching, ease of paralleling, and temperature stability of 
the electrical parameters. 

This complementary pair is particularly well suited for 
audio applications but can be also used in power supplies, 
motor controls, inverters, choppers, and high energy pulse 
circuits. 
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Features: 
• Compact Plastic Package 
• No Storage Time 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 

Part Number 

IRF5532 

IRF5533 

3.42 10.135) 9.66 10.380) ~1O'6610'(20)~ 
2.5410.100) 4.0810.1611 

t'+'· 
16.5110.650) 
1423(0560) *N F5532 +- ~'F'" 
:tfj~' 

1.7710.070) 
1.1510.045) 

VOS 10M Po 

±100V ±25A 75W 

±60V ±25A 75W 

* DESIGNATOR N '" N·CHANNEL DEVICE 
DESIGNATOR P" P CHANNEL DEVICE 

--j 
2.9210.115) 
2.0410.080) 

TERM 3 - SOURCE 

5.3310.210) 
4.83 10.190) 

.i!ECTION x-x 
1.1410.0(5) 0 
0.31(0.012) 

T~ 
1.1410.045) 
0.5110.020) 

Case Style TO-220AB 
Dimensions in Millimeters and (Inches) 



Absolute Maximum Ratings 
IRF5532 IRF5533 

Parameter N-CHANNEL P-CHANNEL N-CHANNEL P-CHANNEL Units 

VDS Drain - Source Voltage 100 -100 60 -60 V 

VDGR Drain - Gate Voltage (RGS = 1 MO.) 100 -100 60 -60 V 

ID@TC- 1000 C Continuous Drain Current 8.0 -6.5 8.0 -6.5 A 

ID@TC-25\)C Continuous Drain Current 12 -10 12 -10 A 

10M Pulsed Drain Current 25 -25 25 -25 A 

VGS Gate - Source Voltage ±20 V 

Po Max. Power Dissipation 75 W 
linear Derating Factor 0.6 W/K 

TJ Operating and 
-55 to 150 °C Tstg Storage Temperature Range 

Electrical Characteristics @ TC = 25°C(Unless Otherwise Specified) 

lOSS 

RDS(on) 

Ciss 

Gate - Source Leakage 

Zero Gate Voltage Drain 
Current 

Forward Transconductance 

Input Capacitance 

Thermal Resistance 
RthJC Junction-to-Case 

RthCS Case-to-5ink 

RthJA Junction-to-Ambient 

20 
IOV~V 

16 

'" w 
1/ 

'" w 

'" '" 5 12 
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~ 
::i 
~ 

I' 
z 

~ 
'" 53 
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10 20 

ALL 
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N-CHANNEL 

ALL 

P·CHANNEL 
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ALL ALL 

ALL ALL 

ALL ALL 
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7V_ -

VGS~6V= = 

y-~ 

4~-~ 

30 40 50 

- - 1.67 

- 1.0 -

- - 80 

-20 -IV 
f 

~ 

-4 

-10 

pF 

K/W 

K/W 

K/W 

VGS = OV, f = 1.0 MHz 

VDS = 25V (N-CHANNEL) 

VDS = -25V (P-CHANNEL) 

See Figs. 11 and 12 

Mounting surface flat. smooth. and 
greased. 
Free Air Operation 

-
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I 

-81- ~ 
I 
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Fig. 1 - Typical Output Characteristics IN-Channel Device) Fig. 2 - Typical Output Characteristics IP-Channel Device) 
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IRF5532 and IRF5533 Devices 
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IRF5532 and IRF5533 Devices 
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Fig. 11 - Typical Capacitance Vs. Drain-to-Source Voltage 
(N-Channel Device) 
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PD-9.318 

INTERNATIONAL RECTIFIER I I'~R I 

HEXFET® TRANSISTORS IRF5I~ 3D 

IRF5I~ 3~ 

P-Channel IRF5I~ 32 

-100 Volt, 0.3 Ohm HEXFET 
The HEXFET® technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient geometry 
and unique processing of the HEXFET design achieve very low 
on-state resistance combined with high transconductance and 
extreme device ruggedness. 

The P-Channel HEXFETs are designed for applications which 
require the convenience of reverse polarity operation. They retain all 
of the features of the more common N-Channel HEXFETs such as 
voltage control, freedom from second breakdown, very fast switch­
ing, ease of paralleling, and excellent temperature stability. The 
P-ChannellRF9130 device is an approximate electrical complement 
to the N-ChannellRF120 HEXFET. 

P-Channel HEXFETs are intended for use in power stages where 
complementary symmetry with N-Channel devices offers circuit 
simplification. They are also very useful in drive stages because of 
the circuit versatility offered by the reverse polarity connection. 
Applications include motor control, audio amplifiers, switched 
mode converters, control circuits and pulse amplifiers. 

CASE STYLE AND DIMENSIONS 

22.22 (0.875) 
MAX.OIA. 

J 
"' 1.09 (0.043) 

MAX.OIA. 

1+-__ 39.95 (1.573) 
MAX. 

ACTUAL SIZE 
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IRF5I~ 33 

Features: 
• P-Channel Versatility 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 
Product Summary 

Part Number VOS ROS(on) 

I RF9l30 -100V O.30n 

IRF9l3l -60V O.30n 

IRF9l32 -100V O.40n 

IRF9l33 -60V O.40n 

22.22(0.875) 
342 MAX. OIA 11.43 (0.4om '''i'1==tl:,,,, 
T~ PLANE 

1.09(0.043 DIA II 1016(040)MIN 
097003 II .. . 

TWO PLACES TWO PLACES 

;.~8 m·;SlJ OIA . . 4 .51 
TWO PLACES 

DRAIN 
(CASE) 

SOURCE 

:wm::;~!t 
t MEASURED AT SEATING PLANE 

Conforms to JEDEC Outline TO-204AA (TO-3) 
Dimensions in Millimeters and (lnchesl 

10 

-12A 

-12A 

-lOA 

-lOA 



IRF9130, IRF9131, IRF9132, IRF9133 Devices 

Absolute Maximum Ratings 
Parameter IRF9130 IRF9131 IRF9132 IRF9133 Units 

VOS Drain - Source Voltage <D -100 -60 -100 -60 V 

VOGR Orain - Gate Voltage (RGS = 1 MD) (j) -100 -60 -100 -60 V 

10@TC = 25°C Continuous Drain Current -12 -12 -10 -10 A 

10@TC = 100°C Continuous Drain Current -7.5 -7.5 -6.5 -6.5 A 

10M Pulsed Drain Current ® -48 -48 -40 -40 A 

VGS Gate - Source Voltage ±20 V 

PO@TC = 25°C Max. Power Dissipation 75 (See Fig. 14) W 

Linear Derating Factor 0.6 (See Fig. 14) W/K 

ILM Inductive Current, Clamped 

I 
(See Fig. 15 and 16) L = 100~H 

I 
A -48 -48 I -40 -40 

TJ Operating Junction and -55to 150 °C Tstg Storage Temperature Range 

Lead Temperature 300 (0.063 In. (1.6mm) from case for 10s) °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVOSS Drain - Source Breakdown Voltage IRF9130 -100 - - V VGS = OV IRF9132 

IRF9131 
-60 - - V 10 = -250~A 

IRF9133 

V GS(th) Gate Threshold Voltage ALL -2.0 - -4.0 V VOS - VGS' 10 - 250~A 

IGSS Gate-Source Leakage Forward ALL - - -100 nA VGS = -20V 

IGSS Gate-Source Leakage Reverse ALL - - 100 nA VGS = 20V 

lOSS Zero Gate Voltage Drain Current - - -250 ~A VOS - Max. Rating, VGS - OV 
ALL 

-1000 VOS = Max. RatingxO.8, VGS = OV, TC = 125°C - - ~A 

10(on) On-State Drain Current @ IRF9130 -12 - - A 
IRF9131 

V OS } 10(on) x ROS(on) max.' VGS = -10V 
IRF9132 
IRF9133 

-10 - - A 

ROS(on) Static Drain-Source On-State IRF9130 - 0.25 0.30 11 ReSIstance @ IRF9131 

IRF9132 
VGS = -10V, 10 = -6.5A 

IRF9133 
- 0.30 0.40 11 

9fs Forward Transconductance ® ALL 2.0 3.7 - S(Ui VOS } 10(on) x ROS(on) max.' 10 6.5A 

Ciss Input Capacitance ALL - 500 700 pF 
VGS = OV, VOS = -25V, f = 1.0 MHz 

Coss Output Capacitance ALL - 300 450 pF See Fig. 10 
Crss Reverse Transfer Capacitance ALL - 100 200 pF 

td(on) Turn~On Delay Time ALL - 30 60 ns VOO ~ 0.5 BVOSS' 10 = -6.5A, Zo = 5011 

tr Rise Time ALL - 70 140 ns See Fig. 17 

tdloff) Turn~Off Delay Time ALL - 70 140 ns (MOSFET switching times are essentially 

tf Fall Time ALL - 70 140 ns independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 25 45 nC VGS = -15V, 10 = -15A, VOS ~ 0.8 Max. Rating. 

(Gate~Source Plus Gate~Draln) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate~Source Charge ALL - 13 - nC 
independent of operating temperature.) 

Qgd Gate~Drain ("Miller") Charge ALL - 12 - nC 

LO Internal Drain Inductance ALL - 5.0 - nH Measured between Modified MOSFET 
the contact screw on symbol showing the 
header that is closer to internal device 
source and gate pins inductances. 
and center of die. 

LS Internal Source Inductance ALL - 12.5 - nH Measured from the $ source pin, 6 mm 
(0.25 in.) from header 
and source bonding 
pad. 

Thermal Resistance 
RthJC Junction~to~Case 

RthCS Case-to-Slnk Mounting surface flat, smooth, and greased. 

RthJA Junction~to~Ambient Free Air Operation 
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IRF9130, IRF9131, IRF9132, IRF9133 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF9130 - - ·12 A 

Modified MOSFET symbol 
(Body Oiode) IRF9131 showing the integral 

IRF9132 reverse P·N junction rectifier. 

~ IRF9133 
- - ·10 A 

ISM Pulse Source Current IRF9130 - - ·48 A (Body Diode) @ IRF9131 

IRF9132 - - -40 A IRF9133 

VSD Diode Forward Voltage ® IRF9130 - - ·6_3 V TC ~ 25°C, IS ~ -12A, VGS ~ OV 
IRF9131 

IRF9132 - - ·6.0 V TC ~ 25°C, IS ~ -lOA, VGS ~ OV 
IRF9133 

trr Reverse Recovery Time ALL - 300 - ns TJ - 150°C,IF - 12A, dlF/dt - 100 AIMS 

ORR Reverse Recovered Charge ALL - 1.8 - MC TJ - 150oC,IF - 12A, dlF/dt - 100 AIMS 

ton Forward Turn-on Time ALL Intrinsic turn-on time IS negligible. Turn-on speed is substantially controlled by LS + LO' 

CDTJ ~ 25°Cto 150°C. ® Pulse Test: Pulse width ::s;; 300,us, Duty Cycle ::s;; 2 %. ® Repetitive Rating: Pulse width limited 

by max. junction temperature. 
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Fig. 1 - Typical Output Characteristics 

r- 80 J,ULSJTEST lYv ~ ./ 
V" 

//-8~ .. V 
h 'i/7VI 

'I/~ V VGS,t--~ f--II V /? 

VIi '/ 
1-~ 

1// ~ 
_-5V 

~ V r-

V.. -L 
-1 -2 -3 -4 -5 
VOS. ORAIN·TO-SOURCE VOLTAGE IVOLTS) 

Fig. 3 - Typical Saturation Characteristics 
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See Transient Thermal Impedance Curve (Fig. 5). 
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Fig. 2 - Typical Transfer Characteristics 

OPERATION IN THIS 
f-IRF9130, I AREA)S LIMITED BY RDS(on) 

f-IT'Y'i I\. tOjlS 

IRF9130, I 
I"-

100 jls 

F==; ~;RF9132, 
, I ms 

I 
10ms 

I I 
100 ms 

r- TC - 25°C DC 

~ TJ 150°C MAX. 
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IRF9130, IRF9131, IRF9132, IRF9133 Devices 

0-0.5 
NOTES: 

r-h.2 lrLJL r-O.l 

0.05 ~2~ r-0.02-

~ ~~1=- SINGLE PULSE (TRANSIENT 1. OUTY FACTOR, 0 - 'I 

mRMA~ I~PEOfNfE\ I I 
'2 

2. PER UNIT BASE = R,hJC = 1.67 OEG. CIW. 

1111 I I II 
3. TJM - TC = POM Z'hJC(')' 

10-3 10-2 10-1 1.0 
'I, SQUARE WAVE PULSE OU RATION (SECONDS) 

Fig. 5 - Maximum Effective Transient Thermal Impedance, Junction·to-Case Vs. Pulse Duration 
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Fig. 6 - Typical Transconductance Vs. Drain Current 
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IRF9130, IRF9131, IRF9132, IRF9133 Devices 
1000 
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Fig. 10 - Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 - Typical Gate Charge Vs. Gate-to-Source Voltage 
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IRF9130, IRF9131, IRF9132, IRF9133 Devices 

VARY tp TO OBTAIN 

REQUIRED PEAK IL 

r---
, I 

" I , I 

IL~' " I " I 
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Fig. 15 - Clamped Inductive Test Circuit 
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Fig. 16 - Clamped Inductive Waveforms 
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Fig. 18 - Gate Charge Test Circuit 

D·268 



PD-9.349 

INTERNATIONAL. RECTIFIER I I~~R I 

HEXFET@TRANSISTORS IRF9230 

P-CHANNEL 
200 VOLT 

POWER MOSFETs 

-200 Volt, 0.8 Ohm HEXFET 
The HEXFET technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient geom­
etry and unique processing of the HEXFET design achieve very low 
on-state resistance combined with high transconductance and 
extreme device ruggedness. 

The P-Channel HEXFETs are designed for applications which re­
quire the convenience of reverse polarity operation, They retain all 
of the features of the more common N-Channel HEXFETs such as 
voltage control, freedom from second breakdown, very fast switch­
ing, ease of paralleling, and excellent temperature stability. The 
P-Channel IRF9230 device is an approximate electrical comple­
ment to the N-Channel IRF220 HEXFET. 

P-Channel HEXFETs are intended for use in power stages where 
complementary symmetry with N-Channel devices offers circuit 
simplification. They are also very useful in drive stages because of 
the circuit versatility offered by the reverse polarity connection. 
Applications include motor control, audio amplifiers, switched 
mode converters, control circuits and pulse amplifiers. 

CASE STYLE AND DIMENSIONS 

22.23 (0.875) 

r::l '."'0 ... 

J '~ "1.09 (0.043) 
MAX.DIA. 

39.96 (1.573) 
MAX. 

ACTUAL SIZE 

D-269 

IRF923~ 

IRF9232 
IRF9233 

Features: 
• P-Channel Versatility 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 

Part Number VOS ROS(on) 

IRF9230 -200V O.8n 

IRF9231 -150V O.8n 

IRF9232 -200V 1.2n 

IRF9233 -150V 1.2n 

22.22 (O.875) 
342 MAX, DIA. 11.43 (0.450) 

'"''J .. 'Hr:,'", TTT PLANE 

1.09 (0.043 OIA II 1016(0401 MIN 
097(00 'II ... 

TWO PLACES TWO PLACES 

4.08 (0,161 DIA 
.840.151 . 
o PLACES 

DRAIN 
(CASEI 

11.17 (0.440)t 
fII:ST"[iilll!j 

t MEASURED AT SEATING PLANE 

Conforms to JEDEC Outline TO·204AA (TO-3) 
All Dimensions in Millimeters and (Inches) 

10 
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-6.5A 
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IRF9230, IRF9231, IRF9232, IRF9233 Devices 

Absolute Maximum Ratings 
Parameter IRF9230 IRF9231 IRF9232 IRF9233 Units 

VDS Dram - Source Voltage CD -200 -150 -200 -150 V 

VDGR Drain - Gate Voltage (RGS ~ 1 M{J) CD -200 -150 -200 -150 V 

ID@ TC ~ 25°C Continuous Drain Current -6.5 -6.5 -5.5 -5.5 A 

ID@ TC ~ 100°C Continuous Drain Current -4.0 -4.0 -3.5 -3_5 A 

IDM Pulsed Drain Current @ -26 -26 -22 -22 A 

VGS Gate - Source Voltage ±20 V 

PD@TC~25°C Max. Power Dissipation 75 (See Fig. 14) W 

Linear Derating Factor 0.6 (See Fig. 14) W/K 

ILM Inductive Current, Clamped 

I 
(See Fig. 15 and 16) L ~ 100MH 

I 
A 

-26 -26 I -22 -22 

TJ Operating Junction and -55to150 °C 
Tstg Storage Temperature Range 

Lead Temperature 300 (0.063 In. (1.6mm) from case for 10s) °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVDSS Drain - Source Breakdown Voltage IRF9230 -200 - - V VGS ~ OV IRF9232 

IRF9231 -150 - - V ID ~ -250MA 
IRF9233 

VGS th Gate Threshold Voltage ALL -2.0 - -4.0 V VDS - V GS' ID - 250MA 

IGSS Gate-Source Leakage Forward ALL - - -100 nA VGS - -20V 

IGSS Gate-Source Leakage Reverse ALL - - 100 nA V GS - 20V 

IDSS Zero Gate Voltage Drain Current - - -250 MA VDS ~ Max. Rating, VGS ~ OV 
ALL 

-1000 MA VDS ~ Max. RatingxO.S, VGS ~ OV, TC ~ 125°C - -

ID(on) On-State Drain Current @ IRF9230 
-6.5 - - A 

IRF9231 
VDS > ID(on) x RDS(on) max.' VGS ~ -10V 

IRF9232 
IRF9233 

-5.5 - - A 

ROS(on) Static Drain-Source On-State IRF9230 - 0.5 O.S 0 
Resistance ® IRF9231 

IRF9232 
VGS ~ -10V, ID ~ -3.5A 

IRF9233 
- O.S 1.2 0 

9fs Forward Transconductance ® ALL 2.2 3.5 - S(m VDS > ID(on) x RDS(on) max.' 'D - 3.5A 

Ciss Input Capacitance ALL - 550 650 pF VGS ~ OV, VDS ~ -25V, f ~ 1.0 MHz 
Coss Output Capacitance ALL - 170 300 pF 

See Fig. 10 
Crss Reverse Transfer Capacitance ALL - 50 90 pF 

td(on Turn~On Delay Time ALL - 30 50 ns VDD ~ 0.5 BVDSS' ID ~ -3.5A, Zo ~ 500 

tr Rise Time ALL - 50 100 ns See Fig. 17 

td(offl Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially 

tf Fall Time ALL - 40 SO ns Independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 31 45 nC 

V GS ~ -15V, 'D ~ -S.OA, VDS ~ O.S Max. Rating. 
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate-Source Charge ALL - 1S - nC 
Independent of operating temperature.) 

Qgd Gate-Drain ("Miller") Charge ALL - 13 - nC 

LD Internal Drain Inductance ALL - 5.0 - nH Measured between Modified MOSFET 
the contact screw on symbol showing the 
header that IS closer to Internal device 
source and gate pins inductances. 
and center of die. 

LS Internal Source Inductance ALL - 12.5 - nH Measured from the $ source pin, 6 mm 
(0.25 In.) from header 
and source bonding 
pad. 

Thermal Resistance 
RthJC Junction-to-Case 

RthCS Case-to-Sink Mounting surface flat, smooth, and greased. 

RthJA Junctlon-to-Ambient Free Air Operation 
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IRF9230, IRF9231, IRF9232, IRF9233 Devices 

Source-Drain Diode Ratings and Characteristics 
IS ContinUOUS Source Current IRF9230 - - -6.5 A 

Modified MOSFET symbol 
(Body Diode) IRF9231 showing the Integral 

IRF9232 reverse P-N Junction rectifier. 

IRF9233 
- - -5.5 A 

~ ISM Pulse Source Current IRF9230 
- - -26 A (Body Diode) @ IRF9231 

IRF9232 
IRF9233 

-- - -22 A 

VSD DIode Forward Voltage ® IRF9230 - - -6.5 V Te ~ 25°e, IS ~ -6.5A, VGS ~ OV IRF9231 

IRF9232 
- - -6.3 V Te ~ 25°e, IS = -5.5A, VGS ~ OV IRF9233 

trr Reverse Recovery Time ALL - 400 - ns TJ - 150o e, IF - -6.5A, dlF/dt - 100A/~s 

ORR Reverse Recovered Charge ALL - 2.6 - ~e TJ 150oe, )F 6.5A, dlF/dt 100 A/~s 

ton Forward Turn-on Time ALL IntrinsIc turn-on time IS negligible. Turn-on speed IS substantially controlled by LS + LO' 

<DTJ ~ 25°e to 150 o e. ®Pulse Test: Pulse width" 300/is, Duty Cycle ~ 2%. @ Repetitive Rating: Pulse width limited 

by max. Junction temperature. 
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See Transient Thermal Impedance Curve (Fig. 5). 
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IRF9230, IRF9231, IRF9232, IRF9233 Devices 
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IRF9230, IRF9231, IRF9232, IRF9233 Devices 

JGS = 0 I 
1 f = 1 MHz 1 _I 

CIS' = Cg, + Cgd. Cds SHORTEO _ 

C,,' = Cgd 
Cgs Cgd 

Coss = Cds + Cgs +. Cgd 
-

~ Cds + Cgd -

'" '=' 
'" 2: 
~ -5 
« 
::; 

1\ I I I _ 
I--

\ 
10 = -SA 

FOR TEST CIRCUIT 
SEE FIGURE IS , 

;:: 
<3 « 
~ 800 
<..i 

~ 
'" > 
co 
<.> 

'" => 

1'-. ..... , ~ \ ......... - CISS ~ -10 

~ 
I-

~ ~ 
40 

\\ 
0, ....... .......... I 

~ss 

;; 
Vi 

'" > -15 

VOS = -160V.IRF9230.9132/ P ~ '[ I v~s = -1'OOV/ ~ 
..... ..... erss ~OS = ~40V/ 

I I 
-10 -20 -30 -40 -50 16 24 32 40 
VOS. ORAIN·TO·SOURCE VOLTAGE (VOLTS) Qg. TOTAL GATE CHARGE (nC) 

Fig. 10 - Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 - Typical Gate Charge Vs. Gate-to-Source Voltage 
2.0 

'" " ~ 
1.6 co 

<.> 
z « 

ROS(on) MEASUREO WITH CURRENT PULSE OF 
2.0 ~s OURATION. INITIAL TJ = 250 C. (HEATING 
EFFECT OF 2.0 ~s PULSE IS MINIMAL.) 

I 

/ 
In 
~ 1.2 
z 
'" co 
<.> 

'" => 
'" O.S "? 
'" >:-
z 

/ 

VGS =-¥ -
V "" ----~ I---- VGS 20V 

'" 
§ 0.4 

in 
",'" 

·5 ·10 ·15 ·20 ·25 

10, DRAIN CURRENT (AMPERES) 

-10 

-S 

r-.... -
·2 

o 
25 

I--

to--

50 

........ r-..... ...... 
-r-.... ~9230.9231 

I R F9232. 92~ ...... 
................. ~ 

........ ~. 

t\ , 
75 100 125 150 

TC. CASE TEMPERATURE (DC) 

Fig. 12 - Typical On·Resistance Vs. Drain Current Fig. 13 - Maximum Drain Current Vs. Case Temperature 

SO 

70 

~ 
60 

« 
~ 50 z 
'" ;:: 
~ 40 iii 
c; 

'" ~ 30 
~ 

.P 
20 

------""\. 
"i\. 

'\ 
\. 

'\ 
'\ 

'" 10 " "i\ 
20 40 60 SO 100 120 140 

TC. CASE TEMPERATURE (DC) 

Fig. 14 - Power Vs. Temperature Derating Curve 

0-273 



IRF9230, IRF9231, IRF9232, IRF9233 Devices 
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PD-9.319 

INTERNATIONAL. RECTIFIERII'!RI 

HEXFET® TRANSISTORS IRF952D 

IRF9521 
P-Channel IRF9522 

-100 Volt, 0.6 Ohm HEXFET 
TO-220AB Plastic Package 

The HEXFET® technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient geometry 
and unique processing of the HEXFET design achieve very low 
on-state resistance combined with high transconductance and 
extreme device ruggedness. 

The P-Channel HEXFETs are designed for applications which 
require the convenience of reverse polarity operation. They retain all 
of the features of the more common N-Channel HEXFETs such as 
voltage control, freedom from second breakdown, very fast switch­
ing, ease of paralleling, and excellent temperature stability. 

P-Channel HEXFETs are intended for use in power stages where 
complementary symmetry with N-Channel devices offers circuit 
simplification. They are also very useful in drive stages because of 
the circuit versatility offered by the reverse polarity connection. 
Applications include motor control, audio amplifiers, switched 
mode converters, control circuits and pulse amplifiers. 

CASE STYLE AND DIMENSIONS 

t 

10.66 (0.420) 
MAX. 

14.73 (0.580) 

Mr· 
ACTUAL SIZE 

0-275 

IRF9523 

Features: 
• P-Channel Versatility 
• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 
Part Number VOS 

IRF9520 -l00V 

IRF9521 -60V 

IRF9522 -100V 

IRF9523 -60V 

~10'6610'(20)~ 
3.4210.135) 9.6610.380) 
2.5410.100) ~DIA 

T*~± 
16.5110.650) 
14.2310.560) +- "!iF" 

::~j j~' 
1.1710.070) 
1.1510.0(5) 

-I 
2.9210.11S) 
2.0410.080) 

ROS(on) 10 

O.60n -6.0A 

O.60n -6.0A 

o.aon -5.0A 

o.aon -5.0A 

TERM 3 - SOURCE 

5.3310.210) 
U310.190) 

.i.!lECTION x-x 
1.1410.0(5) D 
o:mmll 
T~ 

1.1410.045) 
0.5110.020) 

Case Style TO-220AB 
Dimensions in Millimeters and (Inches) 



IRF9520, IRF9521, IRF9522, IRF9523 Devices 

Absolute Maximum Ratings 
Parameter IRF9520 IRF9521 IRF9522 IRF9523 Units 

VDS Drain - Source Voltage CD -100 -60 -100 -60 V 

VDGR Drain - Gate Voltage IRGS ~ 1 Mill (j) -100 -60 -100 -60 V 

ID@ TC ~ 25°C Continuous Drain Current -6.0 -6.0 -5.0 -5.0 A 

ID@ TC ~ 100°C Continuous Drain Current -4.0 -4.0 -3.5 -3.5 A 

IDM Pulsed Drain Current ® -24 -24 -20 -20 A 

VGS Gate - Source Voltage ±20 V 

PD@ TC ~ 25°C Max. Power Dissipation 40 ISee Fig. 14} W 

Linear Derating Factor 0.32 ISee Fig. 14} W/K 

ILM Inductive Current, Clamped 

I 
ISee Fig. 15 and 16} L - 1 OO~H 

I 
A 

-24 -24 I -20 -20 

TJ Operating Junction and -55 to 150 °C 
Tstg Storage Temperature Range 

Lead Temperature 30010.063 in. 11.6mm} from case for 10s} °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVDSS Drain - Source Breakdown Voltage }RF9520 
·100 - - V VGS ~ OV IRF9522 

IRF9521 -60 - - V ID ~ ·250~A IRF9523 

VGSlth} Gate Threshold Voltage ALL -2.0 - -4.0 V VDS ~ VGS' ID ~ -250~A 

IGSS Gate-Source leakage Forward ALL - - -500 nA VGS ~ -20V 

IGSS Gate-Source Leakage Reverse ALL - - 500 nA VGS ~ 20V 

IDSS Zero Gate Voltage Drain Current - - -250 ~A VDS ~ Max. Rating, VGS ~ OV 
ALL 

-1000 VDS ~ Max. RatingxO.B, VGS ~ OV, TC ~ 125°C - - ~A 

IDlon} On-State Drain Current ® IRF9520 
-6.0 - - A 

IRF9521 
V DS ) IDlon } x RDSlon} max.' VGS ~ -10V 

IRF9522 
IRF9523 -5.0 - - A 

ROS(on) Static Drain-Source On-State IRF9520 - 0.5 0.6 {l 
Resistance ® IRF9521 

IRF9522 
VGS ~ -10V, ID ~ -3.5A 

IRF9523 
- 0.6 O.B {l 

9fs Forward Transconductance ® ALL 0.9 2.0 - SIUl V DS ) IDlon} x RDSlon} max.' ID - -3.5A 

Ciss Input Capacitance ALL - 300 450 pF 
VGS ~ OV, Ves ~ -25V, f ~ 1.0 MHz 

Coss Output Capacitance ALL - 200 350 pF See Fig. 10 
erss Reverse Transfer Capacitance ALL - 50 100 pF 

tdlon} Turn-On Delay Time ALL - 25 50 ns VeD ~ 0.5 BVDSS' ID - -3.5A, Zo - 50n 

tr Rise Time ALL - 50 100 ns See Fig. 17 

tdloff} Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially 

tf Fall Time ALL - 50 100 ns independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 16 22 nC 

VGS ~ -15V, ID ~ -S.OA, VDS ~ O.B Max. Rating. 
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate-Source Charge ALL - 9.0 - nC 
independent of operating temperature.) 

Qgd Gate-Drain ("Miller") Charge ALL - 7.0 - nC 

LD Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol shOWing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, 6mm 10.25 

$ 
in.) from package to 
center of die. 

LS Internal Source Inductance ALL - 7.5 - nH Measured from the 
source lead, 6mm 
10.25 In.} from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junctlon-to-Case 

RthCS Case-to-Slnk Mounting surface flat, smooth, and greased. 

RthJA Junctlon-to-Ambient Free Air Operation 

0-216 



IRF9520, IRF9521, IRF9522, IRF9523 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF9520 - - -6.0 A 

Modified MOSFET symbol 
(Body Diode) IRF9521 showing the integral 

IRF9522 reverse P-N junctIon rectifier. 

IRF9523 
- - -5.0 A 

~ ISM Pulse Source Current IRF9520 - - -24 A (Body Diode) Q) IRF9521 

IRF9522 
IRF9523 

- - -20 A 

VSD Diode Forward Voltage ® IRF9520 - - -6.3 V TC ~ 25'e, IS ~ -6.0A, VGS ~ OV 
IRF9521 

IRF9522 - - -6.0 V Te ~ 25'e, IS ~ -5.0A, VGS ~ OV 
IRF9523 

trr Reverse Recovery Time ALL - 230 - ns TJ - 150'e, IF - -6.0A, dlF/dt - 100 AIl's 

ORR Reverse Recovered Charge ALL - 1.3 - I'e TJ - 150'e, IF 6.0A, dlF/dt - 100 AIl's 

ton Forward Turn-on Time ALL Intrinsic turn-on time IS negligible. Turn-on speed is substantially controlled by LS + LD' 

ill T J = 25°C to 150°C. ® Pulse Test: Pulse width.:s;; 300ttS, Duty Cycle ~ 2%. @ Repetitive Rating: Pulse width limited 
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by max. junction temperature. 

See Transient Thermal Impedance Curve (Fig. 5). 
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IRF9520, IRF9521, IRF9522, IRF9523 Devices 
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IRF9520, IRF9521, IRF9522, IRF9523 Devices 
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IRF9520, IRF9521, IRF9522, IRF9523 Devices 
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PD-9.320 

INTERNATIONAL RECTIFIER I I'iR I 

HEXFET® TRANSISTORS IRF9S30 

IRF9S31 
P-Channel IRF9S32 

-100 Volt, 0.3 Ohm HEXFET 
TO-220AB Plastic Package 
The HEXFET® technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient geometry 
and unique processing of the HEXFET design achieve very low 
on-state resistance combined with high transconductance and 
extreme device ruggedness. 

The P-Channel HEXFETs are designed for applications which 
require the convenience of reverse polarity operation. They retain all 
of the features of the more common N-Channel HEXFETs such as 
voltage control, freedom from second breakdown, very fast switch­
ing, ease of paralleling, and excellent temperature stability. The 
P-ChannellRF9530 device is an approximate electrical complement 
to the N-Channel IRF520 HEXFET. 

P-Channel HEXFETs are intended for use in power stages where 
complementary symmetry with N-Channel devices offers circuit 
simplification. They are also very useful in drive stages because of 
the circuit versatility offered by the reverse polarity connection. 
Applications include motor control, audio amplifiers, switched 
mode converters, control circuits and pulse amplifiers. 

CASE STYLE AND DIMENSIONS 

f 

10.66 (0.420) 
MAX. 

14.73 (0.580) 
MAX. 

i 

ACTUAL SIZE 

D-281 

IRF9S33 

Features: 
• P-Channel Versatility 
• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 
Part Number VOS ROS(on) 10 

IRF9530 

IRF9531 

IRF9532 

IRF9533 

-lOOV 

-60V 

-lOOV 

-60V 

TERM 4-
DRAIN 

-J 
2.92(0.1151 
2.04(0.0801 

O.30n -12A 

O.30n -12A 

O.40n -lOA 

O.40n -lOA 

TERM3-SDURCE 

5.33(02101 
4.83 (0.1901 

.i!ECTIDN x-x 
1.14(0.0451 D 
o:mo.om 

Ti--I 
1.14(0.0451 
0.51 (0.0201 

Case Stvle TO·220AB 
Dimensions in Millimeters and (Inches) 



IRF9530, IRF9531, IRF9532, IRF9533 Devices 

Absolute Maximum Ratings 
Parameter IRF9530 IRF9531 IRF9532 IRF9533 Units 

VDS Drain - Source Voltage <D -100 -60 -100 -60 V 

VDGR Drain - Gate Voltage (RGS ~ 1 M{}) G) -100 -60 -100 -60 V 

10@TC~25°C Continuous Drain Current -12 -12 -10 -10 A 

10@ TC ~ 100°C Continuous Drain Current -7.5 -7.5 -6.5 -6.5 A 

IDM Pulsed Drain Current ® -48 -48 -40 -40 A 

VGS Gate - Source Voltage ±20 V 

PD@ TC ~ 25°C Max. Power Dissipation 75 (See Fig. 14) W 

Linear Derating Factor 0.6 (See Fig. 14) W/K 

ILM Inductive Current, Clamped 

I 
(See Fig. 15 and 16) L ~ 1 OO~H 

I 
A -48 -48 I -40 -40 

TJ Operating Junction and 
-55to150 °C Tstg Storage Temperature Range 

lead Temperature 30010.063 in. (1.6mm) from case for lOs) °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVDSS Drain - Source Breakdown Voltage IRF9530 -100 - - V VGS ~ OV IRF9532 

IRF9531 
-60 - - V ID ~ -250~A 

IRF9533 

VGSlth) Gate Threshold Voltage ALL -2.0 - -4.0 V VDS ~ VGS, ID ~ -250~A 

IGSS Gate-Source Leakage Forward ALL - - -500 nA VGS - -20V 

IGSS Gate-Source Leakage Reverse ALL - - 500 nA VGS ~ 20V 

lOSS Zero Gate Voltage Drain Current - - -250 ~A VDS ~ Max. Rating, V GS ~ OV 
ALL 

-1000 ~A VDS - Max. RatingxO.a, VGS - OV, TC - 125°C - -

ID(on) On-State Drain Current ® IRF9530 -12 - - A 
IRF9531 

VDS } ID(on) x RDS(on) max.' VGS ~ -10V 
IRF9532 
IRF9533 -10 - - A 

ROSlon) Static Drain-Source On-State IRF9530 - 0.25 0.30 {) 
Resistance ® IRF9531 

IRF9532 
VGS ~ -10V.ID ~ -6.5A 

IRF9533 
- 0.30 0.40 0 

9fs Forward Transconductance ® ALL 2.0 3.8 - Sill) VDS } 10(on) x RDS(on) max.' ID - -6.5A 

Ciss Input Capacitance ALL - 500 700 pF 
VGS ~ OV. VDS ~ -25V. f ~ 1.0 MHz 

Coss Output Capacitance ALL - 300 450 pF See Fig. 10 
Crss Reverse Transfer Capacitance ALL - 100 200 pF 

td(onl Turn-On Delay Time ALL - 30 60 ns VDD ~ 0.5 BVDSS' ID - -6.5A, Zo = 500 

tr Rise Time ALL - 70 140 ns See Fig. 17 

td(off) Turn-Off Delay Time ALL - 70 140 ns (MOSFET switching times are essentially 

tf Fall Time ALL - 70 140 ns independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 25 45 nC V GS ~ -15V. 10 ~ -15A. V DS ~ 0.8 Max. Rating. 

(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate-Source Charge ALL - 13 - nC 
independent of operating temperature.) 

Qgd Gate-Orain ("Miller") Charge ALL - 12 - nC 

LD Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol showing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, 6mm (0.25 
in.) from package to 

$ 
center of die. 

LS Internal Source Inductance ALL - 7.5 - nH Measured from the 
source lead, 6mm 
(0.25 in.) from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junction-to-Case 

RthCS Case-to-Sink Mounting surface flat, smooth, and greased. 

RthJA Junction-to-Ambient Free Air Operation 
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IRF9530, IRF9531, IRF9532, IRF9533 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF9530 - - -12 A 

Modified MOSFET symbol 
(Body Diode) IRF9531 showing the integral 

IRF9532 reverse P-N Junction rectifier. 

~ IRF9533 
- - -10 A 

ISM Pulse Source Current IRF9530 - - -48 A 
(Body Diode) @ IRF9531 

IRF9532 - - -40 A 
IRF9533 

VSD Diode Forward Voltage ® IRF9530 - - -6.3 V Te = 25·e.IS = -12A. VGS = OV 
IRF9531 

IRF9532 - - -6.0 V T e = 25·C.IS = -IDA. VGS = OV 
IRF9533 

trr Reverse Recovery Time ALL - 300 - ns T J - 150·C. IF - -12A. dlF/dt - I 00 A/~s 

QRR Reverse Recovered Charge ALL - 1.8 - ~C TJ - 150·C.IF - -12A.dIF/dt - 100A/~s 

ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by LS + LO-

(j)TJ = 25·e to 150·C. ® Pulse Test: Pulse width .. 300~s. Duty Cycle .. 2%. @ Repetitive Rating: Pulse width limited 

by max. junction temperature. 
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See Transient Thermal Impedance Curve (Fig. 5). 
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IRF9530, IRF9531, IRF9532, IRF9533 Devices 
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IRF9530, IRF9531, IRF9532, IRF9533 Devices 
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IRF9530, IRF9531, IRF9532, IRF9533 Devices 
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PD-9.350 

INTERNATIONAL RECTIFIER I I\~R I 

HEXFET®TRANSISTORS IRF961D 

P-CHANNEL 
2DD VDLT DEVICES 

-200 Volt, 3.0 Ohm HEXFET 
TO-220AB Plastic Package 
The HEXFET technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient geom­
etry and unique processing of the HEXFET design achieve very 
low on-state resistance combined with high transconductance 
and extreme device ruggedness. 

The P-Channel HEXFETs are designed for applications which 
require the convenience of reverse polarity operation. They reo 
tain all of the features of the more common N-Channel H EXFETs 
such as voltage control, freedom from second breakdown, very 
fast switching, ease of paralleling, and excellent temperature 
stability. The P-Channel IRF9610 device is an approximate 
electrical complement to the N-ChannellRF61 0 H EXFET for lin· 
ear applications. 

P-Channel H EXFETs are intended for use in power stages where 
complementary symmetry with N-Channel devices offers circuit 
simplification. They are also very useful in drive stages because 
of the circuit versatility offered by the reverse polarity con· 
nection. Applications include motor control, audio amplifiers, 
switched mode converters, control circuits and pulse amplifiers. 

CASE STYLE AND DIMENSIONS 

t 

10.66 (0.420) 
MAX. 

14.73 (0.580) 
MAX. 

i 
ACTUAL SIZE 

0-287 

IRF9611 
IRF9612 
IRF9613 

Features: 
• P-Channel Versatility 
• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 

Part Number 

IRF9610 

IRF9611 

IRF9612 

IRF9613 

3.42 (0.135) 9.66 (0.3800 ~'0.66 (0.'20)~ 
2.54 (0.100) 4.08 (0.161) 

-G'±"" 
16.51 (0.650) 
14.23 (0.580) 

+-"!fF" 
:~IJ~' 

1.77 (0.070) 
1.15 (0.045) 

VOS 

-200V 

-lS0V 

-200V 

-lS0V 

-I 
2.92 (0.115) 
2.04 (0.0801 

ROS(on) 10 

3.0n -1.7SA 

3.0n -1.7 SA 

4.Sn -l.SA 

4.Sn -l.SA 

TERM 3 - SOURCE 

5.33 (0.210) 
4.83 (0.190) 

~ECTlONX-X 

1.14(0.0451 D 
0.31 (0.012) 

TI------I 
1.14(0.045) 
0.51 (0.020) 

Case Style TO·220AB 
All Dimensions in Millimeters and (Inches) 



IRF9610, IRF9611, IRF9612, IRF9613 Devices 

Absolute Maximum Ratings 
Parameter IRF9610 IRF9611 IRF9612 IRF9613 Units 

VOS Drain - Source Voltage <D -200 -150 -200 -150 V 

VOGR Orain - Gate Voltage (RGS = 1 MOl <D -200 -150 -200 -150 V 

10@TC - 25°C Continuous Drain Current -1.75 -1.75 -1.5 -1.5 A 

10@TC-100oC Continuous Drain Current -1.0 -1.0 -0.9 -0.9 A 

10M Pulsed Drain Current ® -7.0 -7.0 -6.0 -6.0 A 

VGS Gate - Source Voltage ±20 V 

PO@TC - 25°C Max. Power Dissipation 20 (See Fig. 141 W 

Linear Derating Factor 0.16 (See Fig. 141 W/K 

ILM Inductive Current, Clamped 

I 
(See Fig. 15 and 161 L = 1 OO~H 

I 
A 

-7.0 -7.0 I -6.0 -6.0 

TJ Operating Junction and 
-55to 150 °C 

Ts.tlJ.. Storage Temperature Range 

Lead Temperature 300 (0.063 in. (1.6mml from case for 10s1 °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVOSS Drain - Source Breakdown Voltage IRF9610 -200 - - V VGS = OV IRF9612 

IRF9611 -150 - - V 10 = -250~A IRF9613 

V GS..nh) Gate Threshold Voltage ALL -2.0 - -4.0 V VOS - VGS' 10 - -250~A 

IGSS Gate-Source Leakage Forward ALL - - -500 nA VGS = -20V 

IGSS Gate-Source Leakage Reverse ALL - - 500 nA VGS = 20V 

lOSS Zero Gate Voltage Drain Current - - -250 ~A VOS - Max. Rating, V GS - OV 
ALL 

-1000 VOS = Max. Rating x 0.8, VGS = OV, T C = 125°C - - ~A 

10(onl On-State Drain Current ® IRF9610 -1.75 - - A IRF9611 
V OS ) 10(onl x ROS(onl max.' VGS = -10V 

IRF9612 
IRF9613 

-1.5 - - A 

ROSlon) Static Drain-Source On-State IRF9610 - 2.3 3.0 !J 
Resistance ® IRF9611 

IRF9612 
VGS = -10V, 10 = -0.9A 

IRF9613 
- 3.5 4.5 II 

gfs Forward Transconductance ® ALL 0.9 1.3 - S!llI VOS ) 10(onl x ROS(onl max.' 10 -0.9A 

Ciss Input Capacitance ALL - 170 300 pF 
VGS = OV, VOS = -25V, f = 1.0 MHz 

Coss Output Capacitance ALL - 50 100 pF 
See Fig. 10 

Crss Reverse Transfer Capacitance ALL - 15 35 pF 

td(onl Turn-On Delay Time ALL - 8.0 15 ns VOO = 0.5 BVOSS' 10 - -0.9A, Zo = 5011 

tr Rise Time ALL - 15 25 ns See Fig. 17 

tdloff) Turn-Off Delay Time ALL - 10 15 ns (MOSFET switching times are essentially 

tf Fall Time ALL - 8.0 15 ns independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 8.0 11 nC V GS = -15V, 10 = -3.5A, VOS = 0.8 Max. Rating. 

(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate-Source Charge ALL - 5.0 - nC 
independent of operating temperature.) 

Qgd Gate-Drain ("Miller") Charge ALL - 3.0 - nC 

LO Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol showing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, 6mm (0.25 
in.J from package to 

$ center of die. 

LS Internal Source Inductance ALL - 7.5 - nH Measured from the 
source lead, 6mm 
(0.25 in.1 from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junction-to-Case 

RthCS Case-to-Sink Mounting surface flat, smooth, and greased. 

RthJA Junction-to-Ambient Free Air Operation 
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IRF9610, IRF9611, IRF9612, IRF9613 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF9610 - - -1.75 A 

Modified MOSFET symbol 
(Body Diode) IRF9611 showing the integral 

IRF9612 reverse P-N junction rectifier. 

IRF9613 
- - -1.5 A 

~ ISM Pulse Source Current IRF9610 - - -7.0 A 
(Body Diode)@ IRF9611 

IRF9612 - - -6.0 A 
IRF9613 

VSD Diode Forward Voltage@ IRF9610 - - -5.8 V TC = 25·C, IS = -1.75A, VGS = OV 
IRF961 I 

IRF9612 - - -5.5 V TC = 25·C, IS = -1.5A, VGS = OV IRF9613 

trr Reverse Recovery Time ALL - 240 - ns TJ - 150·C, IF - -I .75A, dlF/dt = 100 A/~s 

QRR Reverse Recovered Charge ALL - 1.7 - ~C TJ - 150·C, IF - -1.75A, dlF/dt = 100A/~s 

ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by LS + lO' 

(j) T J = 25·C to 150·C. @Pulse Test: Pulse width'; 300~s, Duty Cycle'; 2%. @ Repetitive Rating: Pulse width limited 
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See Transient Thermal Impedance Curve (Fig. 5). 
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IRF9610, IRF9611, IRF9612, IRF9613 Devices 
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IRF9610, IRF9611, IRF9612, IRF9613 Devices 
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PD-9.351 

INTERNATIONAL RECTIFIER I I\~R I 

HEXFET@TRANSISTORS IRF9620 

P-CHANNEL 
aDDVDLT 

POWER MDBFETs 

-200 Volt, 1.5 Ohm HEXFET 
TO-220AB Plastic Package 
The HEXFET technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient geome­
try and unique processing of the HEXFET design achieve very low 
on-state resistance combined with high transconductance and 
extreme device ruggedness. 

The P-Channel HEXFETs are designed for applications which 
require the convenience of reverse polarity operation. They retain 
all of the features of the more common N-Channel HEXFETs such 
as voltage control, freedom from second breakdown, very fast 
switching, ease of paralleling, and excellent temperature stability. 
The P-ChanneIIRF9620 device is an approximate electrical com­
plement to the N-Channel IRF610 HEXFET. 

P-Channel HEXFETs are intended for use in power stages where 
complementary symmetry with N-Channel devices offers circuit 
simplification. They are also very useful in drive stages because of 
the circuit versatility offered by the reverse polarity connection. 
Applications include motor control, audio amplifiers, switched 
mode converters, control circuits and pulse amplifiers. 

CASE STYLE AND DIMENSIONS 

t 

10.66 (0.420) 
MAX. 

) 

14.73 (0.580) 

Mr· It 

ACTUAL SIZE 

IRF9621 
IRF9622 
IRF9623 

Features: 
• P-Channel Versatility 
• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 

Part Number 

IRF9620 

IRF9621 

IRF9622 

IRF9623 

~'0.6610'4201~ 
3.4210.1351 9.6610.3801 
2.5410.1001 4.0810.161) IA 

T*~' 
16.61 (0.650) 
14.2310.5601 +- ~'F'" 

VOS 

-200V 

-150V 

-200V 

-150V 

ROS(on) 10 

1.5n -3.5A 

1.5n -3.5A 

2.4n -3.0A 

2.4n -3.0A 

TERM 3 - SOURCE 

5.3310.2101 
4.83101901 

.i.:ECTION x-x 
1.1410.0451 0 
0.3110.0121 

TI--I 
:Ij~' 

1.7710.0701 
1.1510.0451 

-I 1.1410.0451 
0.5110.0201 

2E210.1151 
2.0410.080) 

Case Style TO-220AB 
All Dimensions in Millimeters and (Inches) 



IRF9620, IRF9621, IRF9622, IRF9623 Devices 

Absolute Maximum Ratings 
Parameter IRF9620 IRF9621 IRF9622 IRF9623 Units 

VOS Drain - Source Voltage <D -200 -150 -200 -150 V 

VOGR Orain - Gate Voltage (RGS - 1 MOl <D -200 -150 -200 -150 V 

10@TC-25°C Continuous Drain Current -3.5 -3.5 -3.0 -3.0 A 

10@ TC ~ 100°C Continuous Drain Current -2.0 -2.0 -1.5 -1.5 A 

10M Pulsed Drain Current ® -14 -14 -12 -12 A 

VGS Gate - Source Voltage ±20 V 

PO@ TC ~ 25°C Max. Power Dissipation 40 (See Fig. 14) W 

Unear Derating Factor 0.32 (See Fig. 14) W/K 

ILM Inductive Current, Clamped 

I 
(See Fig. 15 and 16) L - 100/LH 

A 
-14 -14 I -12 I -12 

TJ Operating Junction and -55to 150 °C Tstg Storage Temperature Range 

Lead Temperature 300 (0.063 in. (1.6mm) from case for lOs) °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVOSS Drain - Source Breakdown Voltage IRF9620 
-200 - - V VGS ~ OV IRF9622 

IRF9621 
-150 - - V 10 ~ -250/LA IRF9623 

VGS(th) Gate Threshold Voltage ALL -2.0 - -4.0 V VOS ~ VGS' 10 ~ -250/LA 

IGSS Gate-Source Leakage Forward ALL - - -500 nA VGS - -20V 

IGSS Gate-Source Leakage Reverse ALL - - 500 nA VGS - 20V 

lOSS Zero Gate Voltage Drain Current - - -250 /LA VOS - Max. Rating, VGS - OV 
ALL 

-1000 /LA VOS ~ Max. RatingxO.8, VGS ~ OV, TC ~ 125°C - -

10(on) On-State Drain Current @ IRF9620 -3.5 - - A 
IRF9621 

VOS } 10(on) x ROS(on) max.' VGS ~ -10V 
IRF9622 
IRF9623 

-3.0 - - A 

ROS(on) Static Drain-Source On-State IRF9620 - 1.0' 1.5 0 
Resistance ® IRF9621 

IRF9622 
VGS ~ -10V, 10 ~ -1.5A 

IRF9623 - 1.5 2.4 0 

9fs Forward Transconductance ® ALL 1.0 1.8 - S((J) VOS } 10(on) x "OS(on) max.' 10 - 1.5A 

Ciss Input Capacitance ALL - 350 400 pF VGS ~ OV, VDS ~ -25V, f ~ 1.0 MHz 
Coss Output Capacitance ALL - 100 125 pF See Fig. 10 
erss Reverse Transfer Capacitance ALL - 30 45 pF 

td(on) Turn-On Delay Time ALL - 15 40 ns VOO ~ 0.5 BVOSS' 10 ~ 1.5A, Zo ~ 500 

tr Rise Time ALL - 25 50 ns See Fig. 17 

tdJoffl Turn-Off Oelay Time ALL - 20 50 ns (MOSFET switching times are essentially 

tf Fall Time ALL - 15 40 ns independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 16 22 nC 

VGS ~ 15V, 10 ~ -4.0A, VOS ~ 0.8 Max. Rating. 
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate-Source Charge ALL - 9.0 - nC 
independent of operating temperature.) 

Qgd Gate-Drain ("Miller") Charge ALL - 7.0 - nC 

LO Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol showing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, 6mm (0.25 

.$ 
in.) from package to 
center of die. 

LS Internal Source Inductance ALL 7.5 - nH Measured from the 
source lead, 6mm 
(0.25 in.) from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junction-to-Case 

RthCS Case-to-Sink Mounting surface flat, smooth, and greased. 

RthJA Junction-to-Ambient Free Air Operation 

0-294 



IRF9620, IRF9621, IRF9622, IRF9623 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF9620 - - -3.5 A 

Modified MOSFET symbol 
(Body Diode) IRF9621 showing the Integral 

IRF9622 reverse P-N junction rectifier. 

IRF9623 
- - -3.0 A 

~ ISM Pulse Source Current IRF9620 - - -14 A 
(Body Diode) @ IRF9621 

IRF9622 - - -12 A 
IRF9623 

VSD Diode Forward Voltage ® IRF9620 - - -7.0 V TC ~ 25°C, IS ~ -3.5A, VGS ~ OV 
IRF9621 

IRF9622 - - -6.8 V TC ~ 25°C, IS = -3.0A, VGS ~ OV 
IRF9623 

trr Reverse Recovery Time ALL - 300 - ns TJ - 150°C, IF - 3.5A, dlF/dt - 100 Ai"s 

ORR Reverse Recovered Charge ALL - 1.9 - "C T J - 150°C, IF - -3.5A, dlF/dt - 100 Ai"s 

ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by LS + LO' 

(j)TJ ~ 25°C to 150°C. ® Pulse Test: Pulse width'; 300"s, Duty Cycle'; 2%. @ Repetitive Rating: Pulse width limited 
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IRF9620, IRF9621, IRF9622, IRF9623 Devices 
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IRF9620, IRF9621, IRF9622, IRF9623 Devices 
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IRF9620, IRF9621, IRF9622, IRF9623 Devices 
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INTERNATIONAL RECTIFIERII\~RI 

HEXFET@TRANSISTORS IRF9S3D 

P-CHANNEL 
2DDVOLT 

POWER MDSFETs 

-200 Volt, 0.8 Ohm HEXFET 
TO-220AB Plastic Package 
The HEXFET technology is the key to International Rectifier's 
advanced line of power MOSFET transistors. The efficient geom­
etry and unique processing of the HEXFET design achieve very low 
on-state resistance combined with high transconductance and 
extreme device ruggedness. 

The P-Channel HEXFETs are designed for applications which re­
quire the convenience of reverse polarity operation. They retain all 
of the features of the more common N-Channel HEXFETs such as 
voltage control, freedom from second breakdown, very fast switch­
ing, ease of paralleling, and excellent temperature stability. The 
P-Channel IRF9630 device is an approximate electrical comple­
ment to the N-Channel IRF620 HEXFET. 

P-Channel HEXFETs are intended for use in power stages where 
complementary symmetry with N-Channel devices offers circuit 
simplification. They are also very useful in drive stages because of 
the circuit versatility offered by the reverse polarity connection. 
Applications include motor control, audio amplifiers, switched 
mode converters, control circuits and pulse amplifiers. 

CASE STYLE AND DIMENSIONS 

f 

10.66 (0.420) 
MAX. 

) 

14.73 (0.580) ;,' 
MAX. I 
t l 

ACTUAL SIZE 

0-299 

IRF9S31 
IRF9S32 
IRF9S33 

Features: 
• P-Channel Versatility 
• Compact Plastic Package 
• Fast Switching 
• Low Drive Current 
• Ease of Paralleling 
• No Second Breakdown 
• Excellent Temperature Stability 

Product Summary 

Part Number 

IRF9630 

IRF9631 

IRF9632 

IRF9633 

3.4210.135) 9.66(0.3801 ~'0'66(0'420)~ 
2.54(0.100) 4.08(0.161) 

T*m~t 
16.51(0.650) 
14.23 (0.560) 

VOS 

-200V 

-150V 

-200V 

-150V 

ROS(on) 10 

o.an -6.5A 

o.an -6.5A 

1.2n -5.5A 

1.2n -5.5A 

TERM 3 - SOURCE 

5.33(0.210) 
4.83(0190) 

13ECTION x-x 
1.14(0.045) D 
iffi(ifii'f2j 

T 1-------1 

+-~'F'" 
::r d~' 

1.77(0.070) 
1.15(0.045) 

-l 1.14 (0.045) 
0.51(0.020) 

2.92(0.115) 
2.04(0.080) 

Case Style T0-220AB 
All Dimensions in Millimeters and (I nchesl 



IRF9630, IRF9631, IRF9632, IRF9633 Devices 

Absolute Maximum Ratings 
Parameter IRF9630 IRF9631 IRF9632 IRF9633 Units 

VOS. Drain - Source Voltage <D -200 -150 -200 -150 V 

VOGR Drain - Gate Voltage IRGS = 1 Mill (j) -200 -150 -200 -150 V 

10@TC-25°C Continuous Drain Current -6.5 -6.5 -5.5 -5.5 A 

10@TC-l00oC Continuous Drain Current -4.0 -4.0 -3.5 -3.5 A 

10M Pulsed Drain Current @ -26 -26 -22 -22 A 

VGS Gate - Source Voltage ±20 V 

PO@TC=25°C Max. Power Dissipation 75 ISee Fig. 14) W 

linear Derating Factor 0.6 ISee Fig. 14) W/K 

ILM Inductive Current, Clamped 

I 
ISee Fig. 15 and 16) L = 100"H 

1 
A 

-26 -26 I -22 -22 

TJ Operating Junction and -55to 150 °C 
Tstg Storage Temperature Range 

Lead Temperature 300 10.063 in. I 1.6mm) from case for lOs) °C 

Electrical Characteristics @TC = 25°C (Unless Otherwise Specified) 
Parameter Type Min. Typ. Max. Units Test Conditions 

BVOSS Drain - Source Breakdown Voltage IRF9630 -200 - - V VGS = OV IRF9632 

IRF9631 
-150 - - V 10 = -250"A IRF9633 

VGSlth) Gate Threshold Voltage ALL -2.0 - -4.0 V VOS = VGS' 10 = -250"A 

IGSS Gate-Source Leakage Forward ALL - - -500 nA VGS - 20V 

IGSS Gate-Source Leakage Reverse ALL - - 500 nA VGS - 20V 

lOSS Zero Gate Voltage Drain Current - - -250 "A VOS = Max. Rating, VGS = OV 
ALL 

-1000 "A VOS = Max. Rating x O.S, VGS = OV, TC = 125°C - -

1010n) On-State Drain Current ® IRF9630 -6.5 - - A 
IRF9631 

V OS } 1010n) x ROSlon) max.' VGS = -10V 
IRF9632 
IRF9633 -5.5 - - A 

ROS(on) Static Drain-Source On-State IRF9630 - 0.5 O.S Il 
Resistance ® IRF9631 

VGS = -10V, 10 = -3.5A 
IRF9632 
IRF9633 

- O.S 1.2 Il 

9fs Forward Transconductance ® ALL 2.2 3.5 - Sill) VOS } 1010n) x ROSlon) max.' 10 - 3.5A 

Ciss Input Capacitance ALL - 550 650 pF 
VGS = OV, VOS = -25V, f = 1.0 MHz 

Coss Output Capacitance ALL - 170 300 pF See Fig. 10 
Crss Reverse Transfer Capacitance ALL - 50 90 pF 

tdlon) Turn·On Delay Time ALL - 30 50 ns VOO ~ 0.5 BVOSS' 10 = -3.5A, Zo = 501l 

tr Rise Time ALL - 50 100 ns See Fig. 17 

tdloff Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially 

tf Fall Time ALL - 40 SO ns independent of operating temperature.) 

Qg Total Gate Charge 
ALL - 31 45 nC VGS = -15V, 10 = -S.OA, VOS = O.S Max. Rating. 

(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially 

Qgs Gate-Source Charge ALL - lS - nC independent of operating temperature.) 

Qgd Gate-Drain ("Miller") Charge ALL - 13 - nC 

LO Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET 
contact screw on tab symbol showing the 
to center of die. internal device 

ALL inductances. 
- 4.5 - nH Measured from the 

drain lead, 6mm 10.25 

$ 
in.) from package to 
center of die. 

LS Internal Source Inductance ALL - 7.5 - nH Measured from the 
source lead, 6mm 
10.25 in.) from 
package to source 
bonding pad. 

Thermal Resistance 
RthJC Junction·to·Case 

RthCS Case-to-Sink Mounting surface flat, smooth, and greased. 

RthJA Junction-to-Ambient Free Air Operation 

0-300 



IRF9630, IRF9631, IRF9632, IRF9633 Devices 

Source-Drain Diode Ratings and Characteristics 
IS Continuous Source Current IRF9630 - - -6.5 A 

Modified MOSFET symbol 
(Body Diode) IRF9631 showing the integral 

IRF9632 reverse pwN junction rectifier. 

IRF9633 
- - -5.5 A 

~ ISM Pulse Source Current IRF9630 - - -26 A (Body Diode) ® IRF9631 

IRF9632 
IRF9633 

- - -22 A 

VSD Diode Forward Voltage ® IRF9630 - - -6.5 V TC ~ 25°C, IS ~ -6.5A, VGS ~ OV IRF9631 

IRF9632 - - -6.3 V TC ~ 25°C, IS ~ -S.5A, VGS ~ OV 
IRF9633 

t" Reverse Recovery Time ALL - 400 - ns TJ - 150°C, IF - -6.5A,dIF/dt - 100AII's 

ORR Reverse Recovered Charge ALL - 2.6 - I'C TJ ~ 150°C, IF - 6.5A, dlF/dt - 100 AIl's 

ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by LS + LD' 

<DTJ ~ 25°C to 150°C. ® Pulse Test: Pulse width'; 300I'S, Duty Cycle'; 2%. 
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® Repetitive Rating: Pulse width limited 

by max. junction temperature. 

See Transient Thermal Impedance Curve (Fig. 5). 

-15 

V 
-12 - 80 .,!PU LSE ~EST J I 

VOS> 10(on) x ROS(on) max_ /II 
-9 TJ: J550 C VI / 

I "'J 'I, TJ: 250C 

-6 

I ::tJ jI TJ: 125'C 

VI) 

If 

/ 
'( 

C r 
-3 

I 
,J1'1' 

-2 -4 -6 -8 
VGS, GATE-TO-SOURCE VOLTAGE (VOLTS) 

Fig. 2 - Typical Transfer Characteristics 

-10 

-100~_~. OPERATION IN THIS = 
AREA IS LIMITED -
BY RDS(,n) -

_IRF9630'pl ~1J~~~~ii[OJljnt1tJ 
-20 ~;,F++tttt>"',,'o+--t--t*r+t*l-"""'+++++HfH 

i -10 ~!RJ963~,! ' 101~s ,. 
~ 
>-

~ 
'" => 
'-' 

100 ~s 
-5 _IRF9632, 3 

z 

~_-'- -1.0 ~~~~::I!~§II~I~10~lm~C;1 - = T C : 25'C 100 ms 
-0.5 = Tr 150'C MAX. 

_ RthJC 1.67 K/W O(-t-

-0.2 - SI NG LE PU LSE 

-0.1 I I I 1111 
-1.0 -2 -5 -10 -20 -50 -100 -200 -500 

VDS, ORAIN-TO-SOU RCE VOLTAGE (VOLTS) 

Fig. 4 - Maximum Safe Operating Area 



IRF9630, IRF9631, IRF9632, IRF9633 Devices 
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IRF9630, IRF9631, IRF9632, IRF9633 Devices 
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IRF9630, IRF9631, IRF9632, IRF9633 Devices 
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