















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IRF740, IRF741, IRF742, IRF743 Devices

-
bt
3 2
=
=
FE 10 St
w
£ i o = ¥
s 05 1 NOTES: ]
v . — )
wo 0.2 -——— Pom 1
Eé 0.2 (‘l' m—— Ki TE
3 & l" bt [-t1o .
SE 01 E—q0 N H
EE: T e—t2 §
SE s :Eo.uz = T ty §
E“E‘ e 0.01 - SINGLE PULSE (TRANSIENT 1. DUTY FACTOR. D - B ]
L THERMAL IMPEDANCE) | 2. PER UNIT BASE = Rypc = 1.0 DEG. C/W. ]
T NN
'\“" 0.01 o L1l 1 L F I N N T B 1
10-5 2 5 10-4 2 5 10-3 2 5 10-2 2 5 10-1 2 5 10 2 5 10
t1, SQUARE WAVE PULSE DURATION (SECONDS)
Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
15
| 80.us PULSE TEST 2 //
2 Vs> 1D(on) X RDS(on) max. a2 I
Zz I
bl o
= Ty=-550C =
uEJ e 10
w g / b
o 4 o« N
2 V Ty = 250C g 1
z Y 3
3 E ]
g / 0 E ’ Ty = 1500C
g s / Ty=1259C S —N
b 2 1
: w
= b
' (-
s 3 € 2 Ty=250C
[ 1.0
0 5 10 15 20 25 0 1 2 3 4 5

Ip, DRAIN CURRENT (AMPERES)

Fig. 6 — Typical Transconductance Vs. Drain Current

125

1.18

o
&

o
w
<

0.85

BVpss, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE
(NORMALIZED)

0.76
-4

0 0

40

80 120

T4, JUNCTION TEMPERATURE (°C)

160

Fig. 8 — Breakdown Voltage Vs. Temperature

Vgp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)

Fig. 7 — Typical Source-Drain Diode Forward Voltage

25
w
2 /
<
520 /
w
& ,/
w
(=
<
% _ 15 /
20
S|
Q -l
£2 L
=X /
gg e <
£ 7 Vgs = 10V
z ~ 5
Ip=5.
B L~ y
£ 05
5
8
(-3
%4 0 ) 80 120 160

T,, JUNCTION TEMPERATURE (°C)

Fig. 9 — Normalized On-Resistance Vs. Temperature

D-234



IRF740, IRF741, IRF742, IRF743 Devices
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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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IRF740, IRF741, IRF742, IRF743 Devices
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PD-9.324

INTERNATIONAL RECTIFIER | JEIR

HEXFET° TRANSISTORS IRF820
0 IRF821

6 N-Channel IRF822
S IRF823

500 Volt, 3.0 Ohm HEXFET Features:
TO-220AB Plastic Package Compact Plastic Package

The HEXFET® technology is the key to International Fast SWitChing

Rectifier's advanced line of power MOSFET transistors. Low Drive Currgnt

The efficient geometry and unique processing of the Ease of Paralleling

HEXFET design achieve very low on-state resistance No Second Breakdown
combined with high transconductance and great Excellent Temp erature Stability
device ruggedness.

The HEXFET transistors also feature all of the well Product Summary
established advantages of MOSFETs such as voltage

control, freedom from second breakdown, very fast Part Number Vbs RDS(on) 'p
switching, ease of paralleling, and temperature IRF820 500V 3.00 2.5A
stability of the electrical parameters. IRF821 450V 3.00 25A
They are well suited for applications such as switching |RF822 500V 4.0 2.0A
power supplies, motor controls, inverters, choppers, |RF823 450V 2.00 20A

audio amplifiers, and high energy pulse circuits.

CASE STYLE AND DIMENSIONS

1066 (0420)__| TEAM4-—
342 (0.135) [* 966 (nm;'ﬂ ORAIN 1.39 (0.055)
254107100 | 408 (0.161) M [0St ooz

10.66 (0.420)
MAX. | @ 0.270)
',‘_.1 T 5.85 (0.230) TERM 3 - SOURCE

TERM 2 — DRAIN
0.650)
14.23(0.560) TERM 1 - GATE |

16.51 (0.650) ! ss2050] |

MAX. 356 (0.140)

279 0.110) |
229 (0.090)
—

f ;

1473 (0.580) i L@
—] |—
1.77 (0.070)

MAX. ( f I
1.15 (0.045) m(o,nﬁ;—

2.04(0.080)
ACTUAL SIZE
Case Style TO-220AB
Dimensions in Millimeters and (Inches)

1.14 (0.045)
0.51(0.020)
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IRF820, IRF821, IRF822, IRF823 Devices

Absolute Maximum Ratings

Parameter IRF820 IRF821 IRF822 IRF823 Units
Vps Drain - Source Voltage D 500 450 500 450 \2
VDGR Drain - Gate Voltage (Rgg = 1 M) @ 500 450 500 450 \
Ip @ Tc = 26°C  Continuous Drain Current 2.5 2.5 2.0 2.0 A
Ip @ Tc = 100°C Continuous Drain Current 1.5 1.5 1.0 1.0 A
ipm Pulsed Drain Current 3 10 10 8.0 8.0 A
Vas Gate - Source Voltage . +20 \
["Pob@Tc = 25°C Max. Power Dissipation 40 (SeeFig. 14) W
Linear Derating Factor 0.32 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15 and 16) L = 100pH A
10 | 10 8.0 | 8.0
T o B angs c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °c

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF820 _
RFg22 | 990 | — | - v Vgs = OV
IRF821 -
IRF823 450 - - Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 - | 4.0 v Vps = VaGs. Ip = 250pA
IGss Gate-Source Leakage Forward ALL - — 500 nA Vgs = 20V
IGSS Gate-Source Leakage Reverse ALL — — -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL — — 250 pA Vpg = Max. Rating, Vgg = OV
— — 1000 pA Vpsg = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
Ipion)  On-State Drain Current @ IRF820
wre21 | 2% | — | — A
Vps’ Ip(on) X Rps(on) max. Vas = 10V
iRFe22 [, o [ _ _ A
IRF823 i
Rps(on) Static Drain-Source On-State IRF820 _
Resistance @ IRF821 25| 30 1 v 10V, — 1.0A
Ree22 | | o0 | 40 a Gs= %D =T
IRF823 i )
9fs Forward Transconductance @ ALL 1.0 [1.75 — S (v) Vps ? Ip(on) * RDS(on) max. 'p = 1-0A
Ciss Input Capacita.nce ALL - 300 | 400 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss  Output Capacitance ALL — 75 150 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 20 40 pF
tdlon)  Turn-On Delay Time ALL — 30 60 ns Vpp = 0.5BVpgg: Ip = 1.0A, Z, = 500
t Rise Time ALL — 25 50 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - 30 60 ns {MOSFET switching times are essentially
t Fall Time ALL _ 15 30 ns independent of operating temperature.)
Q, Total Gate Charge Vag = 10V, 15 = 3.0A, Vg = 0.8 Max. Rating.
9 . L - 11 1 GS D DS
(Gate-Source Plus Gate-Drain) AL 5 nc 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 - 6.0 - nC
Lp 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
(0.25in.) from
package to source
bonding pad.
Thermal Resistance
RthJc  Junction-to-Case ALL — = 3.12 K/w
Rthcs Case-to-Sink ALL — 1.0 — K/W Mounting surface flat, smooth, and greased.
RithJA  Junction-to-Ambient ALL — — 80 K/W Free Air Operation




Source-Drain Diode Ratings and Characteristics

IRF820, IRF821, IRF822, IRF823 Devices

Is Continuous Source Current IRF820 _ _ 25 A Modified MOSFET symbol
(Body Diode) IRF821 : showing the integral
reverse P-N junction rectifier.
IRF822 _ _ 20 A
IRF823
Ism Pulse Source Current IRF820
(Body Diode) ® IRF821 | -] A
IRF822
wmrg23 | — | — | 80| A
Vgp  Diode Forward Voltage @ IRF820 _ _ | 16 v T = 25°C, Ig = 2.5A, Vgg = OV
IRF821
IRF822 _ ko _ _
|RF823 - - 1.5 \% Tc = 25°C, Ig = 2.0A, Vgg = OV
trr Reverse Recovery Time ALL - 600 | — ns Ty = 150°C, I = 2.5A, dIg/dt = 100 A/us
QRpr  Reverse Recovered Charge ALL - 3.5 - uC Tj = 150°C, I = 2.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
@ Ty = 25°Cto 160°C. @) Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
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IRF820, IRF821, IRF822, IRF823 Devices
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IRF820, IRF821, IRF822, IRF823 Devices

1000 2
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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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IRF820, IRF821, IRF822, IRF823 Devices

VARY t, TO 0BTAIN
REQUIRED PEAK I}

sl
Vgs =10V bty

Ey=05BVpgs

Vg = 0.75BVpgs —_
~>7 W
e
vd
— rd

L+ -O—

Fig. 15 — Clamped Inductive Test Circuit

ADIUSTR, OF
T0 OBTAIN
SPECIFIED Ip $ R,
Vi
PULSE o
GENERATOR
¥

TO SCOPE

|

| 0.012
A HIGH FREQUENCY

L SHUNT

Fig. 17 — Switching Time Test Circuit

+Vps
(ISOLATED
SUPPLY)

CURRENT
REGULATOR

SAME TYPE
AS DUT

-Vps

s L o
CURRENT =  CURRENT
SHUNT SHUNT

Fig. 18 — Gate Charge Test Circuit

D-242

Fig. 16 — Clamped Inductive Waveforms



PD-9.311

INTERNATIONAL RECTIFIER | TR

HEXFET° TRANSISTORS IRF830
o IRF831

a N-F‘.hnnel IRF832

S IRF833

500 Volt, 1.5 Oh!n HEXFET Features:
TO-220AB Plastic Package = Compact Plastic Package
= Fast Switching

The HEXFET® technology is the key to International Rectifier's t

] nt
advanced line of power MOSFET transistors. The efficient Low Dl’fIVPe Calﬁl’l}e
geometry and unique processing of the HEXFET design achieve = Ease of Paralle INg
very low on-state resistance combined with high transconductance @ No Second Breakdown

and great device ruggedness. m Excellent Temperature Stability

The HEXFET transistors also feature all of the well established  Product Summary
advantages of MOSFETSs such as voltage control, freedom from

second breakdown, very fast switching, ease of paralleling, and Part Number Vbs RDS(on) '

temperature stability of the electrical parameters. IRF830 500V 1.5Q 4.5A
They are well suited for applications such as switching power IRFE31 450v 150 4.5A
supplies, motor controls, inverters, choppers, audio amplifiers, IRF832 500V 2.082 4.0A
and high energy pulse circuits. |RF833 450V 2.00 4.0A

CASE STYLE AND DIMENSIONS vty 08 o

254 (0.100) | 4,08 (0.161) il
.08 (0. 051 (0.020)
354 0.139) 0 oo

10.63/{?(.420) — @ 85.(0; TERM 3 - SOURCE

TERM 2 — DRAIN
1651

14230 TERM 1 - GATE

0.045) MIN. 82 (O.IST)—
16.51 (0.650) < 356 (0.140)
MAX.

279(0.10) |

s.asIusm 229 (0.090)
MAX. ™

.33 (0.210)
.83 (0.130)

R .70 (0.5 ~

14.7&;&580) il l:1:mim)j_secnunx X
Tl
1.14 (0.045)
051(0.020)

— |
1770070 FOrny

1.15 (0.045) g_ﬁ (0.080)

ACTUAL SIZE Case Style TO-220AB

Dimensions in Millimeters and (Inches)
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IRF830, IRF831, IRF832, IRF833 Devices

Absolute Maximum Ratings

Parameter IRF830 IRF831 IRF832 IRF833 Units
Vps Drain - Source Voltage O 500 450 500 450 \
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ 500 450 500 450 \
Ip @ Tgc = 256°C  Continuous Drain Current 4.5 4.5 4.0 4.0 A
Ip @ Tc = 100°C  Continuous Drain Current 3.0 3.0 2.5 2.5 A
Ipm Pulsed Drain Current 3 18 18 16 16 A
Vags Gate - Source Voltage +20 \%
Pp @ Tc = 26°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15and 16) L = 100pH A
18 1 1 16 1 16
Ty Operating Junction and _B51t0 150 oc
Tstg Storage Temperature Range
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF830 _ _ _
|RF832 500 \2 Vgs = 0V
IRF831
|RF833 450 - - Ip = 250pA
VGsith) Gate Threshold Voltage ALL 2.0 - 4.0 v Vps = Vgs' Ip = 250uA
Igss Gate-Source Leakage Forward ALL - - 500 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL - — |-500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 uA Vps = Max. Rating, Vgg = OV
— - 1000 A Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 1256°C
ID(on)  On-State Drain Current @ IRF830
ires1 | *° |~ | A Vpg)! R Vgg = 10V
DS’ 'D(on) * "DS(on) max.” VGS =
IRF832 4.0 _ _ A
IRF833 .
Rps(on) Static Drain-Source On-State IRF830 _ 1.3 1.5 Q
Resistance IRF831 ) ) V 10V, 1 25A
RF832 | _ | 15 | 20 o 6s=1"%p=%
IRF833 ) }
Ofs Forward Transconductance @ ALL 2.5 3.25 - S (0) VDS ) ID(on) X RDS(on) max.’ |D = 2.5A
Ciss Input Capacite.mce ALL - 600 800. pF Vs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL — 100 | 200 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 30 60 pF
tdion) . Turn-On Delay Time ALL - - 30 ns Vpp = 225V, Iy = 2.5A,Z, = 15Q
t Rise Time ALL — — 30 ns See Fig. 17 )
td(off) Turn-Off Delay Time ALL — — 55 ns (MOSFET switching times are essentially
t Fall Time ALL — — 30 ns independent of operating temperature.)
Q, Total Gate Charge Vgg = 10V, Iy = 6.0A, Voo = 0.8 Max. Rating.
9 . - GS D DS
(Gate-Source Plus Gate-Drain) ALL 22 30 nc See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 1 _ nC independent of operating temperature.)
Qgq Gate-Drain (*“Miller’’) Charge ALL - 11 - nC
Lp 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, Bmm
(0.25in.) from
package to source
bonding pad.
Thermal Resistance
Rthgc  Junction-to-Case ALL — — 1.67 K/W
Rthcs  Case-to-Sink ALL — 1.0 - K/IW Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — — 80 K/W Free Air Operation




IRF830, IRF831, IRF832, IRF833 Devices

Source-Drain Diode Ratings and Characteristics

Is Continuous Source Current IRF830 _ _ 45 A Modified MOSFET symbol
(Body Diode) IRF831 . showing the integral
IRF832 reverse P-N junction rectifier.
RF833 | ~ | — | 40| A
Ism Pulse Source Current IRF830 _ _
{Body Diode] @ IRF831 i
IRF832
wmre33 | — | ~ [ 10 | A
Vgp  Diode Forward Voltage @ IRF830 _ _ 16 v Te = 25°C, Ig = 4.5A, Vgg = OV
IRF831
IRF832 _ _ _
IRF833 - — 1.5 \Y Tc = 25°C,Ig = 4.0A, Vgg = OV
try Reverse Recovery Time ALL — 800 — ns Tj = 150°C, I = 4.5A, dig/dt = 100 A/us
Qg Reverse Recovered Charge ALL - 4.6 — uC T, = 160°C, I = 4.5A, dIg/dt = 100 A/ps
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C. (@ Pulse Test: Pulse width < 300pus, Duty Cycle € 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
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

2000
I 2
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400 N a
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T~ s Y SEE FIGURE 18
—
0 10 2 30 40 50 0 8 16 2% 32 40
Vps, DRAIN-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
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IRF830, IRF831, IRF832, IRF833 Devices
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Fig. 16 — Clamped Inductive Waveforms
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 17 — Switching Time Test Circuit
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HEXFET® TRANSISTORS

N-CHANNEL
POWER MOSFETs

IRF840
0 IRF841
. IRF842
s IRF843

500 Voit, 0.85 Ohm HEXFET
TO-220AB Plastic Package

The HEXFET® technology is the key to International
Rectifier's advanced line of power MOSFET transis-
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 MOSFETSs 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

10.66 (0.420)

16.51 (0.650)
MAX.

14.73 (0.580)
MAX.

}__l

ACTUAL SIZE

D-249

Features:

m Compact Plastic Package

m Fast Switching

m Low Drive Current

m Ease of Paralleling

= No Second Breakdown

m Excellent Temperature Stability

Product Summary

Part Number Vps RDS(on) ID
IRF840 500V 0.85Q 8.0A
IRF841 450V 0.858 8.0A
IRF842 500V 1.109 7.0A
IRF843 450V 1.10Q 7.0A

10.66 (0.420) __|

342(0.135) 9.66(0.380) |
1.39 (0.055)
254 (0.110) 4.08 (0.161) DIA. }"0'51 (0.020)

354 (0.139)
TERM 3 - SOURCE

@

.51 (0.650)
. 0,550) TERM 1 - GATE

15 (0.045) MIN. 482(0.190)
— I‘— 356 (0.140)

2790110 |
2.29 (0.090)
—

6.35 (0.250)
MAX.

533(0210)
83(0.190)

SECTION X-X
gy p—

1.14 (0.045)
— 057(0.020)

e .115)
080}

1.14 (0.045)
037(0012)

| |
1.77 (0.070)
1.15 (0.045)

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




IRF840, IRF841, IRF842, IRF843 Devices

Absolute Maximum Ratings

Parameter IRF840 IRF841 IRF842 IRF843 Units
Vps Drain - Source Voltage @ 500 450 500 450 \
VDGR Drain - Gate Voltage (Rgs = 1 M2) O 500 450 500 450 \
Ip @ T¢c = 256°C  Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ip @ Tc = 100°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
Ipm Pulsed Drain Current 3 32 32 28 28 A
VGs Gate - Source Voltage +20 \4
Pp @ Tc = 26°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Itm Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
32 | 32 28 | 28
T - -
T:tg g&iﬁg:‘?e#]:::;:r:n;ange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF840 _ _ _
|RF842 500 \2 Vgs = 0V
IRF841 =
IRF843 450 - - Ip = 250uA
VGs(th) Gate Threshold Voitage ALL 2.0 — 4.0 \2 Vps = Vgs. Ip = 250pA
Igss  Gate-Source Leakage Forward ALL — — 500 nA Vgs = 20V
Igss  Gate-Source Leakage Reverse ALL — — |-500 nA Vgs = -20V
Ipss  Zero Gate Voltage Drain Current ALL - - 250 A Vps = Max. Rating, Vgg = OV
— — | 1000 pA Vpg = Max. Rating x 0.8, Vgg = OV, T = 125°C
Ip(on) On-State Drain Current @ IRF840 8.0 _ _ A
IRF841 Vps ) Ipiom X R Vgg = 10V
DS 7 'D{on) * "DS(on) max.” YGS
IRF842 | . o _ _ A
IRF843 .
Rps(on) Static Drain-Source On-State IRF840 _ 0.1 1.0 Q
Resistance IRF841 Ve = 10V, I = 4.0A
rrga2 | | oL | 4, a Gs= %D =
IRF843 i i
dfs Forward Transconductance @ ALL 4.0 6.5 — S () Vbs ? Ip(on) X RDS(on) max.- Ip = 4-0A
Ciss Input Capacita'nce ALL - 1225 | 1600 pF Vgs = OV, Vpg = 26V, f = 1.0 MHz
Coss Output Capacitance ALL - 200 | 350 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 85 150 pF
tdion) Turn-On Delay Time ALL - 17 35 ns Vpp = 200V, Ip = 4.0A, Z = 4.7Q
t, Rise Time ALL — 5 15 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - 42 90 ns {MOSFET switching times are essentially
t Fall Time ALL _ 14 30 ns independent of operating temperature.)
Q Total Gate Charge Vgg = 10V, I = 10A, Vog = 0.8 Max. Rating.
9 — GS D DS
(Gate-Source Plus Gate-Drain) ALL 42 60 nC See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 20 _ nC independent of operating temperature.)
Qgq Gate-Drain (“’Miller”’) Charge ALL - 22 - nC
Lp 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
{0.25in.) from
package to source
bonding pad.
Thermal Resistance
Rihyc  Junction-to-Case ALL - - 1.0 K/W
Rihcs Case-to-Sink ALL - 1.0 - K/w Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL - — 80 K/w Free Air Operation




IRF840, IRF841, IRF842, IRF843 Devices

Source-Drain Diode Ratings and Characteristics

[ Continuous Source Current IRF840 _ _ 8.0 A Modified MOSFET symbol
(Body Diode) IRF841 . showing the integral
|RE842 reverse P-N junction rectifier.
RFg43 |~ | T | 70| A
Ism Pulse Source Current IRF840 _ _ 32 A
(Body Diode) @ IRF841
IRF842
IRF843 B B 28 A
Vgp  Diode Forward Voltage @ IRF840 _ _ 20 v T = 25°C, Ig = B.0A, Vgg = 100A/us
IRF841
IRFBA2 | _ | _ | 1 v T = 25°C, Ig = 7.0A, Vgg = 100A/us
IRF843
ter Reverse Recovery Time ALL — [1100] - ns Ty =150°C, Ip = 8.0A, dlg/dt = 100 A/ps
QRR Reverse Recovered Charge ALL — 6.4 — uC Ty = 150°C, Ig = 8.0A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time 1s negligible. Turn-on speed is substantially controlled by Lg + Lp.
@ Ty = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. ® Repetitive Rating: Pulse width limited
J

by max. junction temperature.
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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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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IRF840, IRF841, IRF842, IRF843 Devices
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INTERNATIONAL RECTIFIER

HEXFET® TRANSISTORS IRF5522
MOSFET

0 1 IRFS523
COMPLEMENTARY _ .
PAIRS

8 S
N-~-Channel P=Channel
100 Volt Complementary HEXFETs Features:

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.

Compact Plastic Package

No Storage Time

Low Drive Current

Ease of Paralleling

No Second Breakdown
Excellent Temperature Stability

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

Product Summary

the electrical parameters. Part Number Vps Ipm PD

This complementary pair is particularly well suited for IRF5522 +100V +12A 40W
audio applications but can be also used in power supplies,

motor controls, inverters, choppers, and high energy pulse IRF5523 +60V +12A 40W
circuits.

% DESIGNATOR N = N-CHANNEL DEVICE
DESIGNATOR P = P-CHANNEL DEVICE
TERM 4 —

DRAIN
a( -

6.85 (0.270)
5.85 (0.230)

10.66 (0.420)
342(0.135) [ 9.6 (0.380) |
254(0.100) | 4.08 (0 161) ),

354(0.139) "

|
o
*N F5522

1.15 (0.045) MIN.
—

1.39 (0.055)
0.51(0.020)

TERM 3 — SOURCE
TERM 2 — DRAIN
TERM 1 - GATE

4.82(0.190)
3.56 (0.140)
7

279(0.110)__|

6.35 (0.250)
MAX.

2.29 (0.080)
—|

.33 (0.210)
.83 (0.190)

j_SECTlON X=X

]

Ly P—
1.14 (0.045)
0.51(0.020)

114 (0.045)
031(0.012)

e
1.77 (0.070)
1.15 (0.045)

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

IRF5522 IRF5523
Parameter N-CHANNEL P-CHANNEL N-CHANNEL P-CHANNEL Units
Vps Drain — Source Voltage 100 -100 60 -60 \%
VDGR Drain — Gate Voltage (Rgg = 1 MQ2) 100 -100 60 -60 Y
Ip @ Tc = 1000C Continuous Drain Current 4.0 -3.5 4.0 -3.5 A
Ip @ T¢ = 25°C Continuous Drain Current 7.0 -5.0 7.0 -5.0 A
lpm Pulsed Drain Current 12 -12 12 -12 A
VGs Gate — Source Voltage +20 \
Pp Max. Power Dissipation 40 w
Linear Derating Factor 0.32 W/K
T. Operating and
T:tg St‘:)rage '?emperature Range 5510 150 °c

Electrical Characteristics @ T¢c = 25°C(Unless Otherwise Specified)

Parameter Device Type Min. | Typ. Max. | Units Test Conditions
BVpgs Drain — Source Breakdown IRE N-CHANNEL | 100 — — VaGs =0V
Voltage 5622 5 GHANNEL | <100 | = -
\% Ip = 250 uA (N-CHANNEL)
IRE N-CHANNEL | -60 - —
5523 S CHANNEL | 60 | = = Ip = -250 wA (P-CHANNEL)
VGs(th) Gate Threshold Voltage N-CHANNEL | 2.0 - 4.0 _ _
ALL P-CHANNEL | 2.0 | — | 4.0 V| Vps=Vas, Ip = #250 uA
IGgss Gate — Source Leakage ALL N-CHANNEL - — 500 nA VGs =20V
P-CHANNEL | — — | -500 VGs = 20V
1 Zero Gate Voltage Drain - - 250 Vps = Max. Rating, VGg = 0V
DS Glrvent o N-CHANNEL DS . S
1000 Vps = Max. Rating x 0.8,
ALL - - A VGgs =0V, Ty =1250C
- — [0 | ¥ VDs = Max. Rating, VGs = OV
P-CHANNEL -
1000 Vps = Max. Rating x 0.8,
- - - Vgs =0V, Ty=1250C
RDS(on) Static Drain-Source On-State N-CHANNEL - 0.3 0.4 VGgs =10V, Ip =3A
Resistance ALL P-CHANNEL | — | 06 | 08 £ "Vgs=-10V, Ip = 2A
g Forward Transconductance N-CHANNEL 1.5 25 - Vps =25V, Ip=3A
fs ALL s (v) >
P-CHANNEL | 09 | 1.8 = Vps = -25V, Ip = -2A
Ciss Input Capacitance ALL N-CHANNEL — 450 600 VGs =0V, f=1MHz
P-CHANNEL - 300 450 Vps = 25V (N-CHANNEL)
E DS
Coss __ Output Capacitance ALL ALL — | 200 | 400 P Vs = -25V (P-CHANNEL)
Crss Reverse Transfer Capacitance ALL ALL — 50 100 See Figs. 11 and 12
Thermal Resistance
RthJc  Junction-to-Case ALL ALL - - 312 | K/W
Rihcs  Case-to-Sink ALL ALL - 1.0 - K/W Mounting surface flat, smooth, and
greased.
RthJA  Junction-to-Ambient ALL ALL - - 80 K/W Free Air Operation
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Fig. 1 — Typical Output Characteristics (N-Channel Device)
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IRF5522, IRF5523 Devices
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IRF5522, IRF5523 Devices
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INTERNATIONAL RECTIFIER

PD-9.347

IR

HEXFET TRANSISTORS IRF5532

D 1 IRFS533

MOSFET
COMPLEMENTARY
PAIRS ;
8 s
N-Channel P=Channel
100 Volit Complementary HEXFETs Features:

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.

D-259

Compact Plastic Package

No Storage Time

Low Drive Current

Ease of Paralleling

No Second Breakdown
Excellent Temperature Stability

Product Summary

Part Number Vps Ibm Pp
IRF5532 100V +25A 75W
IRF5533 +60V +25A 75W

* DESIGNATOR N = N-CHANNEL DEVICE
DESIGNATOR P = P CHANNEL DEVICE
10.66 (0.420)

3.42 (0.135) 9.66 (0.380)
254 (0.100) 4OB(D1SI)D|A

3.54 (0.139)
TERM 3 — SOURCE

TERM 2 - DRAIN

TERM 1 - GATE
*N F5532
1.15 (0 045) MIN. 4,82 (0.190)
™ I‘* 356 (0.140)
279(0.110)__|
535 (0 250) 229 (04090)__.
5.33(0.210)
i .83(0.190)
SECTION X-X
114 (0D45)j_ |:
031(0.012)
] F

1.39 (0.055)
[*0.51(0.020)

1.14 (0.045)
- 0.51(0.020)
282(0.115)

2.04 (0.080)

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



Absolute Maximum Ratings

IRF5532 IRF5533
Parameter N-CHANNEL P-CHANNEL N-CHANNEL P-CHANNEL Units
Vps Drain — Source Voltage 100 -100 60 -60 Y
VDGR Drain — Gate Voltage (Rgg = 1 MQ2) 100 -100 60 -60 \
Ip @ Tc =1000C Continuous Drain Current 8.0 -6.5 8.0 -6.5 A
Ip @ T¢ = 250C Continuous Drain Current 12 -10 12 -10 A
Ipm Pulsed Drain Current 25 -25 25 -25 A
VGs Gate — Source Voltage +20 v
Pp Max. Power Dissipation 75 w
Linear Derating Factor 0.6 W/K
Ty Operating and o
Tstg Storage Temperature Range -55 10 150 c
Electrical Characteristics @ T¢ = 25°C(Unless Otherwise Specified)
Parameter Device Type . Min. | Typ. Max. Units Test Conditions
BVpss Drain — Source Breakdown N-CHANNEL | 100 — — Vas = 0V
Voltage IRF8S32 5 e HANNEL [ <100 = = es~9
\% Ip = 250 uA (N-CHANNEL)
N-CHANNEL 60 - -
IRF5533 oo NEL T 60 | = — ID = =250 uA (P-CHANNEL)
VGs(th) Gate Threshold Voltage ALL N-CHANNEL 2.0 - 4.0 v Vps = VaGs, ID = 250 uA
P-CHANNEL | 20| - -4.0 Vps = VGs, Ip = -250 kA
IGss Gate — Source Leakage ALL N-CHANNEL - - 500 nA VGs = 20V
P-CHANNEL | — — -500 VGs = -20V
Ipss Zero Gate Voltage Drain - - 250 Vps = Max. Rating, Vgs = 0V
Current N-CHANNEL Vs = Max, Rating x 0.8,
- — | 1000 Vs =0V, Ty = 1250C
ALL - — | 250 | " [Vps = Max. Rating, Vgg = OV
P-CHANNEL 1000 Vps = Max. Rating x 0.8,
- -7 Vgs =0V, Ty =1260C
RDs(on) Static Drain-Source ALL N-CHANNEL — 0.20 0.25 Q Vgs =10V, Ip =6A
On-State Resistance PCHANNEL | — | 0.30 | 0.0 VGs = -10V, [p = 4A
9 Forward Transconductance N-CHANNEL 4.0 5.5 12 Vps =15V, Ip =9A
ALL  "P.CHANNEL | 30 | 45 9 | S8 ypg=-15v, Ip = 6A
Ciss Input Capacitance ALL N-CHANNEL | 350 | 600 800 VGs =0V, f=1.0 MHz
P-CHANNEL - 500 700 F Vps = 25V (N-CHANNEL)
Coss Output Capacitance ALL ALL 150 | 300 500 P Vps = -25V (P-CHANNEL)
Crss Reverse Transfer Capacitance ALL ALL 50 100 200 See Figs. 11 and 12
Thermal Resistance
RthJC  Junction-to-Case ALL ALL - - 1.67 K/W
Rthcs  Case-to-Sink ALL ALL - 1.0 - K/W | Mounting surface flat, smooth, and
greased.
RthJA  Junction-to-Ambient ALL ALL — — 80 K/W Free Air Operation
207 20 -10v f 1 -9V
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80 us PULSE TEST s
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g z ||
« o
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Fig. 1 — Typical Output Characteristics (N-Channel Device) Fig. 2 — Typical Output Characteristics (P-Channel Device)
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IRF5532 and IRF5533 Devices
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IRF5532 and IRF5533 Devices
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INTERNATIONAL RECTIFIER | JCOR

HEXFET®’ TRANSISTORS IRF9130
0 IRF91 31

. P-Channel |RF9132

s IRF9133

-100 Volt, 0.3 Ohm HEXFET Features:

P-Channel Versatility
Fast Switching

Low Drive Current
Ease of Paralleling

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 NO Second Breakdown
require the convenience of reverse polarity operation. They retain all ili
of the features of the more common N-Channel HEXFETs such as Exce”ent Temperature Stablllty

voltage control, freedom from second breakdown, very fast switch-
ing, ease of paralleling, and excellent temperature stability. The PrOdUCt summary

P-Channel IRF9130 device is an approximate electrical complement

to the N-Channel IRF120 HEXFET. Part Number Vbs RDs(on) 'p
IRF -100Vv R -

P-Channel HEXFETs are intended for use in power stages where 9130 100 0.3002 12A

complementary symmetry with N-Channel devices offers circuit IRF9131 -60V 0.30Q2 -12A

simplification. They are also very useful in drive stages because of

the circuit versatility offered by the reverse polarity connection. IRF9132 -10ov 0.40Q2 -10A

Applications include motor control, audio amplifiers, switched IRF9133 -60V 0.409 -10A

mode converters, control circuits and pulse ampilifiers. -

CASE STYLE AND DIMENSIONS RO e

(0.135) MAX. 5.35 (0.250)

22.22 (0.875)
MAX. DIA. T __Ef:LIENG

1.09 (0.043) o 4”. 10.16 (0.40) MIN.
Hn (003 TWO PLACES

TWO PLACES

2667
11.050) MAX =
4.08(0.161) o0
384(0151)
TWO PLACES

1
~t~ O\ 1214 (0675)t
7 ]L N 1‘&545?55%,3
i’ i

N
2

39.95
(1.573) MAX

30.40 (1.197)

DRAIN

l : (CASE)
SOURCE - 2990 (1.177)

1,09 (0.043) EAN 7

MAX. DIA. 5.71(0.225)t
5.27(0.205)

39.95(1.573) L 1117 (0aa0)t
MAX. 105710470)

le———

t MEASURED AT SEATING PLANE

ACTUAL SIZE Conforms to JEDEC Outline TO-204AA (TO-3)
Dimensions in Millimeters and (Inches)
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IRF9130, IRF9131, IRF9132, IRF9133 Devices

Absolute Maximum Ratings

Parameter IRF9130 IRF9131 IRF9132 IRF9133 Units
Vps Drain - Source Voltage O -100 -60 -100 -60 v
VDGR - Drain - Gate Voltage (Rgg = 1 M2) @ -100 -60 -100 -60 v
Ip@ T¢ = 25°C  Continuous Drain Current -12 -12 -10 -10 A
Ip @ Tc = 100°C  Continuous Drain Current -7.5 -7.5 -6.5 -6.5 A
Ibm Pulsed Drain Current @ -48 -48 -40 -40 A
Vas Gate - Source Voltage +20 \2
Pp @ Tg = 25°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 16 and 16) L = 100uH A
-48 | - | -40 | -40
T Operating Junction an
Titg St%ragte '?emperaturz Ffange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF9130 | _ _ _ _
IRF9132 | 190 v Vas = OV
IRF9131 R _ In = ~250puA
RF9133 | 0 | ~ D *
VGs(th) Gate Threshold Voltage ALL -2.0 — -4.0 v Vps = Vgs: Ip = ~2504A
Igss  Gate-Source Leakage Forward ALL — — -100 nA Vgg = -20V
Igss Gate-Source Leakage Reverse ALL — — 100 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL = — -250 A Vps = Max. Rating, Vgg = OV
— — ]-1000 nA Vpg = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
ID(on)  On-State Drain Current @ IRF9130
IRF9131 | 12 B B A
Vbs? 'pion) X Rs(on) max.- Vas = 10V
IRF9132 10 _ _ A
IRF9133
Rps(on) Static Drain-Source On-State IRF9130
Resistance IRF9131 | — [025|0:30] @ v oV — 6.5A
IRFO132 1 _ 1030|040 | @ esTmp
IRF9133 ! i
Ifs Forward Transconductance @ ALL 2.0 3.7 — s Vbs ? Ip(on) X RDS(on) max. Ip = ~6-5A
Ciss Input Capacitz-mce ALL — 500 | 700 pF Vs = OV, Vpg = -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 Vpp = 0.5BVpgg. Ip = -6.5A,Z ) = 500
t Rise Time ALL — 70 140 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL — 70 140 ns (MOSFET switching times are essentially
t Fall Time ALL _ 70 140 ns independent of operating temperature.)
Q Total Gate Charge . Vag = —-15V, Iy = -156A, V, = 0.8 Max. Rating.
9 — 4! GS D DS
(Gate-Source Plus Gate-Drain) ALL 25 5 n¢ See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 13 _ nC independent of operating temperature.)
Qqq Gate-Drain (*’Milier”’) Charge ALL - 12 - nC
Lp 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
(0.25in.) from header
and source bonding
pad.
Thermal Resistance
Rthyc  Junction-to-Case ALL = - 1.67 K/W
Rihcs  Case-to-Sink ALL — 0.1 — K/W Mounting surface flat, smooth, and greased.
RthJa  Junction-to-Ambient ALL — — 30 K/W Free Air Operation
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IRF9130, IRF9131, IRF9132, IRF9133 Devices

Source-Drain Diode Ratings and Characteristics

Is Continuous Source Current 1RF9130 = _ 12 A Modified MOSFET symbol
(Body Diode) IRF9131 showing the integral
\RF9132 reverse P-N junction rectifier.
RFo133| — | — [0 ] A
Ism Pulse Source Current IRF9130
(Body Diode) @ IRFO131 | - | 48 A
IRF9132
LRIES A e el
Vgp  Diode Forward Voltage @ IRF9130 _ oro _ _
|RE9131 — - -6.3 \ Te = 25°C,Ig = -12A,Vgg = OV
IRF9132
— - - T = 25°C,Ig = -10A, Vg = OV
IRF9133 6.0 v c=25°C s GS
trr Reverse Recovery Time ALL - 300 — ns Ty = 150°C, Ip = -12A, dIg/dt = 100 A/us
QpRr Reverse Recovered Charge ALL — 1.8 - nC Ty =150°C, Ig = -12A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time 1s negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. ® Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
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IRF9130, IRF9131, IRF9132, IRF9133 Devices
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IRF9130, IRF9131, IRF9132, IRF9133 Devices

1000 T T
\ ° PR
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\ Crss = Cgd 2 SEE FIGURE 18
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< Coss 2
u Vpg = -80V, IRF9130, 9132
w
\ < I |
200 AN R — < 15 Vps = -50V —
a2 | |
\\ S Vps = -20V
T — Crss
-20
0 -10 -20 -30 -40 -50 0 8 16 2 32 40
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IRF9130, IRF9131, IRF9132, IRF9133 Devices
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PD-9.349

TR

HEXFET TRANSISTORS IRF9230
IRF9231
IRF9232
IRFO9233

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)
MAX. DIA.

|
1,09 (0.043)
MAX. DIA.

39.96 (1.573)
MAX.

ACTUAL SIZE

D-269

Features:

P-Channel Versatility

Fast Switching

Low Drive Current

Ease of Paralleling

No Second Breakdown
Excellent Temperature Stability

Product Summary

Part Number Vps RDS(on) Ip
IRF9230 -200V 0.8 -6.5A
IRF9231 -150V 0.8Q -6.5A
IRF9232 -200V 1.2Q -5.5A
IRF9233 -150V 1.2 -5.5A

3.42
(0.135) MAX

T

1,09 (0.083)
097 (0.038)

TWO PLACES

4.08(0.161) o a

R.M (0.751)
0 PLACES

DRAIN
(CASE)

26.67
(1.050) MAX -+

22.22 (0.875)

MAX. DIA.  11.43 (0.450)

6.35 (0.250)

__v_SEATING
PLANE
S

10.16 (0.40) MIN.
TWO PLACES

3995
(1.573) MAX

30.40 (1 197)
2990(T.177

17.14(0.675)t
16.64 (0.655

5.71 (0 225)t

le—11.17 (0.440)
10,67 (0.420

t MEASURED AT SEATING PLANE

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




IRF9230, IRF9231, IRF9232, IRF9233 Devices

Absolute Maximum Ratings

Parameter IRF9230 IRF9231 IRF9232 IRF9233 Units
Vps Drain - Source Voltage D -200 -150 -200 -150 \
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ -200 -150 -200 -150 \
Ip @ Tc = 25°C  Continuous Drain Current -6.5 -6.5 -5.5 -5.5 A
Ip @ Tc = 100°C  Continuous Drain Current -4.0 -4.0 -3.5 -3.5 A
Ipm Pulsed Drain Current @ -26 -26 -22 -22 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
Itm Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
-26 | -26 -22 | -22
T Operating Junction and
T;th Stporage 'Ig'emperature Range -5510150 °c
Lead Temperature 300 (0.063n. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF9230 _
|RF9232 -200 — - Y Vgs = OV
IRF9231
R — — Iy = =250pA
IRF9233 | 190 v D i
VGs(th) Gate Threshold Voltage ALL -2.0 — -4.0 \ Vps = Vgg Ip = ~250uA
IGss Gate-Source Leakage Forward ALL - - -100 nA VGS = -20V
lgss Gate-Source Leakage Reverse ALL — — 100 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL - - -250 A Vps = Max. Rating, Vgg = OV
— — |-1000 A Vpg = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
ID(on)  On-State Drain Current @ IRF9230
-6.5 — — A
IRF9231 v | R Vee = —10V
DS ? 'Dion) X RDS(0n) max.” Vas = -
IRF9232 55 _ _ A
IRF9233 )
Rps(on) Stat.lc Drain-Source On-State IRF8230 _ 0.5 0.8 Q
Resistance IRF9231 v Tov.1 3.5
RFo232 | | o] 4, o Gs = PR =
IRF9233 i i
Its Forward Transconductance @ ALL 2.2 3.5 — S(©) Vs ? Ip(on) X Ros(on) max.' Ip = -3.5A
Ciss Input Capacntz?nce ALL — 550 | 650 pF Vgs = OV, Vpg = 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 Vpp = 0.5BVpgg. Ip = -3.5A, Z, = 500
t Rise Time ALL — 50 100 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL — 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL — 20 80 ns independent of operating temperature.)
Q Total Gate Charge Vag = -15V, 15 = -8.0A, Vg = 0.8 Max. Rating.
9 - GS D DS
(Gate-Source Plus Gate-Drain) ALL 3 45 nc See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 18 — o independent of operating temperature.)
Qqgd Gate-Drain (“‘Miller’’) Charge ALL — 13 - nC
Lp 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
(0.25n.) from header
and source bonding
pad.
Thermal Resistance
RthJc  Junction-to-Case ALL — - 1.67 K/W
Rincs Case-to-Sink ALL — 0.1 - K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — — 30 K/wW 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
|RF9232 reverse P-N junction rectifier.
IRF9233 B B 5.5 A
Ism Pulse Source Current IRF9230 - _ .
(Body Diode) @ IRF9231 26 A -
IRF9232
IRF9233 | - 2 A
Vsp Diode Forward Voltage @ IRF9230 - _ R _ oo . _
IRF9231 6.5 \ Tc = 25°C, Ig = -6.5A,Vgg = OV
IRF9232 _ _ _
RF0233 | — - | 63 v Tc = 25°C, Ig = -5.5A, Vgg = OV
ty Reverse Recovery Time ALL - 400 — ns Ty =150°C, Ip = -6.5A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL - 2.6 - uC T, =150°C, Ip = -6.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time 1s negligible. Turn-on speed Is substantially controlled by Lg + Lp.

®T, = 25°Cto 150°C. @Pulse Test: Pulse width < 300us, Duty Cycle € 2%. ® Repetitive Rating: Pulse width imited
J
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

BT 4 R -15
9V — -8\ =
e 4
-12 80 us PULSE TEST -12 80 us PULSE TEST / / /
a @ Vps > Ip(on) X RDS(on) max. / //
o« b= +
g - A &
= =
< vl R T} = -550C
= l / = | 4
o & Ty =250C /
= & | y
3 E] Ty=1250C
= -6 Vgs = -6V 2 5
= "1 Z
s 4/ S
) , S B
-3 = 3
[
_4I\/ /
0 -10 -20 -30 -40 -50 0 -2 -4 -6 -8 -10
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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12 s o
_ 201 IRF9232, 3 . A
@ 10V 4 2 s
4 -9V = l 1 I <, N )10 us
& N SR N i
s 5 -8V = =l - N o 10(? us
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g Plkdan g v NS '
& = e NC 1ms
3 L~ 3 22 NN
o
= -6 = £ \‘
E - z of NUN
g VS = -6V e g -0 NG 10 ms
> - —T¢ = 250C t—
=] o — 100 ms
= 0.5 [Ty =1500C MAX. !
05 1 f
-3 [— Rinyc = 1.67 K/W oc
5V [ SINGLE PULSE
f = 02 IRF9231, 3 misza 2
, 21
ey me AT B
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Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
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IRF9230, IRF9231, IRF9232, IRF9233 Devices
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IRF9230, IRF9231, IRF9232, IRF9233 Devices

2000 I I
Vgs=0
f=1MHz
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IRF9230, IRF9231, IRF9232, IRF9233 Devices
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ISR

HEXFET°  TRANSISTORS IRF9520

P-Channel

IRF9
IRF9S
IRFS9

521
522
523

-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 ampilifiers, switched
mode converters, control circuits and pulse amplifiers.

CASE STYLE AND DIMENSIONS

10.66 (0.420)

16.51 (0.650)
MAX.

14.73 (0.580)
MAX.

Wl

ACTUAL SIZE
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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 Vps RDS(on) U»}
IRF9520 -100V 0.609 -6.0A
IRF9521 -60V 0.6052 -6.0A
IRF9522 -100V 0.809 -5.0A
IRF9523 -60V 0.80%2 -5.0A

3.42 (0.135)
254 (0.100)
354(0.139)

10.66 (0.420)
9.66 (0.380)
‘ 4.08 (O'IGI)DIA.

—

O

1.39 (0.055)
0.51(0.020)

fe—

.045) MIN.

6.35 (0.250)
MAX.

la—
1.77 (0.070)
1.15 (0.045)

TERM 1 — GATE

4.82 (0.130)
356 (0.140)

TERM 3 - SOURCE
TERM 2 - DRAIN

1.14 (0.045)
037 (01

la—
292(0.115)
204 (0.080)

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

2.8 (0.110) |
229 (0.090)
-

533(0.210)
'83(0.190)

_BECTION X=X

st [

1.14 (0.045)
05170.020)



IRF9520, IRF9521, IRF9522, IRF9523 Devices

Absolute Maximum Ratings

Parameter IRF9520 IRF9521 IRF9522 IRF9523 Units
Vps Drain - Source Voltage D -100 -60 -100 -60 Vv
VDGR Drain - Gate Voltage (Rgg = 1 M) @D -100 -60 -100 -60 Vv
Ip@ T¢ = 25°C  Continuous Drain Current -6.0 -6.0 -5.0 -5.0 A
Ip @ Tc = 100°C Continuous Drain Current -4.0 -4.0 -3.5 -3.5 A
Ipm Pulsed Drain Current (3 -24 -24 -20 -20 A
Vgs Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) W/K
v Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
-24 | -24 | -20 | -20
T Storage Temperstors Fange 5510150 *C
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF9520 _
|RF9522 | 100 - - \ Vgs = OV
IRF9521 _
IRF9523 -60 — — \% Ip = -250uA
V@Gs(th) Gate Threshold Voltage ALL -2.0 = -4.0 \ Vps = Vgs, Ip = -250pA
IGss Gate-Source Leakage Forward ALL — — -500 nA Vgs = -20V
lgss Gate-Source Leakage Reverse ALL — — 500 nA Vgs = 20V
Ibss  Zero Gate Voltage Drain Current ALL = - -250 uA Vps = Max. Rating, Vgg = OV
= — | -1000 A Vpg = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
IDjon)  On-State Drain Current @ IRF9520
-6.0 - - A
IRF9521 v | R Ve = 10V
DS ” 'p(on) * Rps(on) max. Vas = -
IRF9522 5.0 _ = A
IRF9523 e
Rps(on) Static Drain-Source On-State IRF9520
Resistance @ IRF9521 | — | 0% | O g v OV~ 35
Rr9s22 [ | | o 0 es = D=
IRF9523 i i
dfs Forward Transconductance @ ALL 0.9 2.0 — S (v) Vps ? 'b(on) * RDS(on) max.” 'p = ~3.5A
Ciss Input Capacnta.nce ALL — 300 450 pF VGs = OV, Vpg = -25V, f = 1.0 MHz
Coss Output Capacitance ALL — 200 | 350 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 50 100 pF
td(on)  Turn-On Delay Time ALL — 25 50 ns Vpp = 0.5BVpgg, Ip = -3.5A, Z, = 500
ty Rise Time ALL — 50 100 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL — 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL — 50 100 ns independent of operating temperature.)
Q Total Gate Charge Vgg = —15V,I5 = -8.0A, Vg = 0.8 Max. Rating.
9 — GS D DS
(Gate-Source Plus Gate-Drain) ALL 16 22 nC 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
Lp 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, Bmm
(0.251n.) from
package to source
bonding pad.
Thermal Resistance
Rthyc  Junction-to-Case ALL — — 3.12 K/w
Rihcs Case-to-Sink ALL — 1.0 — K/W Mounting surface flat, smooth, and greased.
RithJA  Junction-to-Ambient ALL — — 80 K/W Free Air Operation
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IRF9520, IRF9521, IRF9522, IRF9523 Devices

Source-Drain Diode Ratings and Characteristics

Ig Continuous Source Current IRF9520 _ _ 6.0 A Modified MOSFET symbol
{Body Diode) IRF9521 : showing the integral
\RF9522 reverse P-N junction rectifier.
IRF9523 | R e
Ism Pulse Source Current IRF9520 _ _ 24 A
(Body Diode) @ IRF9521
IRF9522
IRF9523 B B -20 A
Vsp Diode Forward Voltage @ IRF9520 _ _ . _ oro _ _
IRF9521 6.3 \ Tc = 25°C, Ig = -6.0A, Vgg = OV
IRF9522 - o = . =
|RF9523 - - -6.0 \ Tc = 26°C, Ig = -5.0A, Vgg = OV
trr Reverse Recovery Time ALL - 230 | - ns T) = 150°C, g = -6.0A, dlg/dt = 100 A/us
QRR Reverse Recovered Charge ALL - 1.3 - uC T, =150°C, Ig = -6.0A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time Is negligible. Turn-on speed is substantially controlled by Lg + Lp.

® Ty = 25°Cto 150°C.

Ip, DRAIN CURRENT (AMPERES)

Ip, DRAIN CURRENT (AMPERES)

@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%.

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

-10

® Repetitive Rating: Pulse width limited

Vps, DRAIN-TO-SQURCE VOLTAGE (VOLTS)

Fig. 3 — Typical Saturation Characteristics
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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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INTERNATIONAL RECTIFIER

PD-9.320

IR

HEXFET®° TRANSISTORS IRF9530

D

P-Channel

IRFO531
IRFO532
IRFO9533

-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 HEXFETSs such as
voltage control, freedom from second breakdown, very fast switch-
ing, ease of paralleling, and excellent temperature stability. The
P-Channel IRF9530 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

10.66 (0.420)

16.51 (0.650)
MAX.

14.73 (0.580)
MAX.

ACTUAL SIZE

Features:

m P-Channel Versatility

® Compact Plastic Package

® Fast Switching

® | ow Drive Current

® Ease of Paralleling

= No Second Breakdown

= Excellent Temperature Stability

Product Summary

Part Number Vps RDS(on) Ip
IRF9530 -100V 0.302 -12A
IRF9531 -60V 0.30Q2 -12A
IRF9532 -100V 0.40Q2 -10A
IRF9533 -60V 0.40Q2 -10A

| 1068 m.m;__ Bim‘ -
342(0.135) [~ 9.66(0.380 139 (0.055)
25410.100) | 4.08 (0.161) ™ 0.51(0020)
Tisoi. ‘ [*~051(0.020)
]
- @ 685 (0.270)
T 5.85 (0.230) TERM 3 - SOURCE
TERM 2 - DRAIN
;-i%%g‘.}; TERM 1 — GATE
1.15 (0.045) MIN. 4520090
— 356 (0.140)
27910110)__|
6.35 (0.250) 2.29 (0.080)
MAX. _H .33 (0.210)
14.73 (0.580) 83 (0.190)
12.70 (0.500) X Jx SECTION X
1.4 (u.msrL
037(0.012)
—]
pared o i 1.14 (0.045)
1.77(0.070) 2000 n‘s)_ 051 (0.020)
115 (0.045) 7.04 (0.080)

Case Style TO-220AB
Dimensions in Millimeters and (Inches)
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IRF9530, IRF9531, IRF9532, IRF9533 Devices

Absolute Maximum Ratings

Parameter IRF9530 IRF9531 IRF9532 IRF9533 Units
Vps Drain - Source Voltage O -100 -60 -100 -60 \
VDGR Drain - Gate Voltage (Rgg = 1 MQ) [0) -100 -60 -100 -60 \
Ip @ Tc = 26°C  Continuous Drain Current -12 -12 -10 -10 A
Ip @ Tc = 100°C  Continuous Drain Current -7.5 -7.5 -6.5 -6.5 A
Ipm Pulsed Drain Current 3 -48 -48 -40 -40 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
-48 | -48 | -40 | -40
T ratin, nction
T;,tg ggoeraagte ‘?e‘rj:p::a"t)uranSange ~5510150 °¢
Lead Temperature 300 (0.063 in. {1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF9530 | _ _ _ -
IRFg532 | 109 v Vas = 0V
IRF9531 .
RF9533 | 69 - — Ip = -250pA
VGs(th) Gate Threshold Voltage ALL -2.0 — -4.0 \ Vps = Vgs, Ip = -25CuA
lgss Gate-Source Leakage Forward ALL — — -500 nA Vgs = -20V
lgss  Gate-Source Leakage Reverse ALL — — 500 nA VGs = 20V
Ipss  Zero Gate Vcltage Drain Current ALL = — -250 A Vpg = Max. Rating, Vgg = OV
- - -1000 nA Vpg = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
IDjon)  On-State Dran Current @ ::iggg? 12 _ _ A
Vbs ? ID(on) X Ros(on) max.: Vas = ~10V
IRF9532 10 _ _ A
IRF9533 .
Rps(on) Static Drain-Source On-State IRF9530 _
Resistance IRF9531 0.25 1 0.30 a v Tov.1 6.5A
RFos32 [ | ol o0 |« S
IRF9533 ! i
Ifs Forward Transconductance @ ALL 20 | 3.8 — S (0) Vbs ? Ip(on) X RDS(on) max.” 'p = ~6-5A
Ciss Input Capacitance ALL — 500 | 700 pF VGs = OV, Vpg = -25V, f = 1.0 MHz
Coss Output Capacitance ALL — 300 | 450 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL — 100 | 200 pF
tdon) _ Turn-On Delay Time ALL — 30 60 ns Vpp = 0.5BVpgg, Ip = -6.5A, Z = 500
t Rise Time ALL — 70 140 ns See Fig. 17 :
td(off)  Turn-Off Delay Time ALL — 70 140 ns (MOSFET switching times are essentially
t Fall Time ALL — 70 140 ns independent of operating temperature.)
Qg Total Gate Charge ALL = 25 45 nC Vgg = -15V. I = -15A, Vpg = 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.)
Qgq Gate-Drain ("’Miller”’) Charge ALL - 12 — nC
Lp 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
(0.25in.) from
package to source
bonding pad.
Thermal Resistance
Rthgyc  Junction-to-Case ALL — — 1.67 K/w
Rincs Case-to-Sink ALL — 1.0 — K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — — 80 K/w 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
|RF9532 reverse P-N junction rectifier.
IRF9533 B B 10 A
Ism Pulse Source Current IRF9530 _ _ 48 A
(Body Diode) @ IRF9531
IRF9532
RFes33 | — | T~ | 40| A
Vsp Diode Forward Voltage @ IRF9530 _ _ N Te = 25°C,Ig = -12A, Vg = OV
IRF9531 63| Vv c ‘s Ves
IRF9532
- — E Te = 25°C,Ig = -10A, Vg = OV
IRF9533 6.0 v c S GS
e Reverse Recovery Time ALL -~ 300 — ns Ty = 150°C, Ig = -12A, dig/dt = 100 A/us
QRRr Reverse Recovered Charge ALL - 1.8 - uC Ty =150°C, Ig = -12A, dlg/dt = 100 A/ps
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantiaily controlled by Lg + Lp.

@ Ty = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
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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INTERNATIONAL RECTIFIER

PD-9.350

TSR

HEXFET TRANSISTORS IRF9610

P-CHANNEL ' IRFI611
200 VOLT DEVICES IRF9612
s 1IRFO613
-200 Volt, 3.0 Ohm HEXFET Features:

TO-220AB Plastic Package

The HEXFET technology is the key to International Rectifiers
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 re-
tain 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-Channel IRF9610 device is an approximate
electrical complement to the N-Channel IRF610 HEXFET for lin-
ear applications.

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 con-
nection. Applications include motor control, audio amplifiers,
switched mode converters, control circuits and pulse amplifiers.

CASE STYLE AND DIMENSIONS

10.66 (0.420)

16.51 (0.650)
MAX.

—

1473 (0.580) & ! i
MAX, ’

i Pl

ACTUAL SIZE

D-287

m P-Channel Versatility
Compact Plastic Package

Fast Switching

Low Drive Current

Ease of Paralleling

No Second Breakdown
Excellent Temperature Stability

Product Summary

Part Number Vps RDS(on) Ip
IRF9610 -200V 3.0Q -1.75A
IRF9611 -150V 3.0Q -1.76A
IRF9612 -200V 4,50 -1.5A
IRF9613 -150V 4.50 -1.5A

10.66 (0.420)

[~ 9.6 (0.380) |

408 (0.161)
354 (0.139) O'A

HEa

0.045) MIN.

3.42 (0.135)

254 (0.100) 1.39 (0.055)

[~ 0.51(0.020)

TERM 3 — SOURCE
TERM 2 - DRAIN
TERM 1 - GATE

4.82 (0.190)

- 3.56 (0.140)

2790110 ]
6.35 (0.250) 2290080

MAX. .33 (0.210)

.83 (0.190)

_BECTIUN X=X
T
1.14 (0.045)
051(0.020)

1.14 (0.045)
031(0.012)

|
1.77 (0.070)

1.15 (0.045) (0.115)

—
292(0.115)
2,04 (0.080)

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




IRF9610, IRF9611, IRF9612, IRF9613 Devices

Absolute Maximum Ratings

Parameter IRF9610 IRF9611 IRF9612 IRF9613 Units
Vps Drain - Source Voltage @D -200 -150 -200 -150 \
VDGR Drain - Gate Voltage (Rgg = 1 MQ) [0) -200 -150 -200 -150 \
Ip @ Tc = 26°C  Continuous Drain Current -1.75 -1.75 -1.5 -1.5 A
Ip @ Tc = 100°C  Continuous Drain Current -1.0 -1.0 -0.9 -0.9 A
Ibm Pulsed Drain Current ® -7.0 -7.0 -6.0 -6.0 A
VGs Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 20 (See Fig. 14) w
Linear Derating Factor 0.16 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15and 16) L = 100pH A
7.0 | 7.0 | 6.0 | 6.0
T rati i
T:tg g&ia?en?eﬁ::rt;(:grzn:ange -551t0150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °Cc

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage IRFO610 | _ _ _ _
IRF9612 | 290 v Vas = OV
IRF9611 _
|RF9613 -150 - - \Z Ip = -250uA
VGs(th) Gate Threshold Voltage ALL -2.0 - -4.0 \ Vps = Vgs: Ip = -250pA
lgss Gate-Source Leakage Forward ALL - — -500 nA Vgs = -20V
Igss Gate-Source Leakage Reverse ALL _ —_ 500 A Vgs = 20V
Ipss  Zero Gate Voltage Drain Current ALL — — -250 A Vps = Max. Rating, Vgg = OV
— — |-1000 uA Vpg = Max. Rating x 0.8, Vgg = OV, T¢c = 125°C
ID(on)  On-State Drain Current @ IRF9610
-1.75 - - A
IRF9611 Vpg ! xR Vgg = -10V
DS 7 'D(on) * "DS(on) max.” YGS
IRF9612 | o | _ B A
IRF9613 :
Rps(on) Stat'ic Drain-Source On-State IRF9610 _ 2.3 3.0 Q
Resistance IRF9611 v 10V Iy = -0.9A
RF9612 | | oo | 45 N gs =" =
IRF9613 ) )
dfs Forward Transconductance @ ALL 0.9 1.3 - S() Vps ? Ip(on) X RDS(on) max.” 'p = ~0-9A
Ciss Input Capaciténce ALL — 170 | 300 pF VGs = OV, Vpg = -25V, f = 1.0 MHz
Coss Output Capacitance ALL — 50 100 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL e 15 35 pF
td(on)  Turn-On Delay Time ALL — 8.0 15 ns Vpp = 0.5BVpgg, Ip = -0.9A,Z = 500
1 Rise Time ALL - 15 25 ns See Fig. 17
td(off) Turn-Off Delay Time ALL — 10 15 ns (MOSFET switching times are essentially
t Fall Time ALL — 8.0 15 ns independent of operating temperature.)
Q, Total Gate Charge V, = -15V,ln = -3.56A,V, = 0.8 Max. Rating.
9 — GS D DS
(Gate-Source Plus Gate-Drain) ALL 8.0 " nC See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL — 5.0 — nC independent of operating temperature.)
Qgqd Gate-Drain ("’Miller”’) Charge ALL - 3.0 - nC
Lp 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, 6Bmm
(0.25in.) from
package to source
bonding pad.
Thermal Resistance
RthJc  Junction-to-Case ALL — — 6.4 K/wW
Rthcs  Case-to-Sink ALL — 1.0 — K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — - 80 K/W Free Air Operation
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IRF9610, IRF9611, IRF9612, IRF9613 Devices

Source-Drain Diode Ratings and Characteristics

Is Continuous Source Current IRF9610 _ _ |a7s A Modified MOSFET symbol
(Body Diode) IRF9611 ) showing the integral
|RF9612 reverse P-N junction rectifier.
Rro613| — | — |15 A
Ism Pulse Source Current IRF9610
(Body Diode) @ IRF9611 - - 7.0 A
IRF9612
RFoe13| — | — | 8O | A
Vgp  Diode Forward Voltage @ IRF9610 _ _ | 58 v Te = 25°C, Ig = -1.75A, Vgg = OV
IRF9611
IRF9612 = = =
|RF9613 — - -5.5 \ Tc = 25°C,Ig = -1.5A, Vgg = OV
trr Reverse Recovery Time ALL — 240 | — ns Tj = 150°C, Ip = -1.75A, dig/dt = 100 A/us
Qgpr  Reverse Recovered Charge ALL - 1.7 - »C Tj = 150°C, g = -1.75A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@®T, =25°Ct0150°C. @ Pulse Test: Pulse width < 300ps, Duty Cycle <2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
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Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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S
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Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
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IRF9610, IRF9611, IRF9612, IRF9613 Devices

Zihyct/Rehyc. NORMALIZED EFFECTIVE TRANSIENT

THERMAL IMPEDANCE (PER UNIT)
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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 Fig. 7 — Typical Source-Drain Diode Forward Voltage
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IRF9610, IRF9611, IRF9612, IRF9613 Devices

500 i i
Vgs=0 0
f=1MHz
200 Ciss = Cgs + Cgd, Cds SHORTED Ip=-35A
Crss = Cgd - 3 FOR TEST CIRCUIT
~ gs Cod S SEE FIGURE 18
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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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IRF9610, IRF9611, IRF9612, IRF9613 Devices

VARY t, TO OBTAIN

REQUIRED PEAK I

Vgs = -10V

Fig. 15 — Clamped Inductive Test Circuit
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HEXFET TRANSISTORS IRF9620

P-CHANNEL
200 VOLT
POWER MOSFETs

0 IRFO621
IRFO622
s 1IRFO623

-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-Channel IRF9620 device is an approximate electrical com-
plement to the N-Channel IRF610 HEXFET.

P-Channel HEXFETSs 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

10.66 (0.420)
MAX.

16.51 (0.650)
MAX.

14.73 (0.580)
MAX.

ACTUAL SIZE

n AAA

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 Vbs RDS(on) D
IRF9620 -200V 1.5Q -3.5A
IRF9621 ~150V 1.5Q -3.5A
IRF9622 -200V 2.4Q -3.0A
IRF9623 -150V 2.4Q -3.0A

10.66 (0.420)

342(0.135) [ 9.66(0.380) |

1.39 (0.055)
254(0.100) | 4.08 (6.161) e
354(0.139) 2 051(0.020)

1 _é_) TERM 3 - SOURCE

0.650) TERM 2 - DRAIN
mo—) TERM 1 - GATE

6.85 (0.270)
5.85 {0.230)

0.045) MIN. 4.82(0.190)
] 356 (0.140)

2.79(0.110) |
2.29 (0.090)
—

6.35 (0.250)

max 5.33(0210)
(0.580) 330 190)
0500)

_L_SECTIDN X=X
T le—s
1.14 (0.045)

= 0.51(0.020)
282(0.115)

204 (0.080)

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

1.14 (0.045)
0310012

—
177 (0.070)
1.15 (0.045)




IRF9620, IRF9621, IRF9622, IRF9623 Devices

Absolute Maximum Ratings

Parameter IRF9620 IRF9621 IRF9622 IRF9623 Units
Vps Drain - Source Voltage @ -200 -150 -200 -150 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) @ -200 -150 -200 -150 \
Ip @ Tc = 26°C  Continuous Drain Current -3.5 -3.5 -3.0 -3.0 A
Ip @ Tc = 100°C Continuous Drain Current -2.0 -2.0 -1.5 -1.5 A
Iom Pulsed Drain Current @ -14 -14 -12 -12 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 16 and 16) L = 100uH A
-14 | -14 | -12 | -12
T - -
Tag Storage Temperatr Fenge 5510150 c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage IRF9620 [ _ _ _ _
IRF9622 | 200 v Ves = OV
IRF9621 _
|RF9623 -150 - - Ip = -250uA
VGs(th) Gate Threshold Voltage ALL -2.0 — -4.0 \ Vps = Vgs, Ip = -250pA
IGss Gate-Source Leakage Forward ALL - — -500 nA Vgs = ~20V
lgss Gate-Source Leakage Reverse ALL — — 500 nA Vgg = 20V
Ipss  Zero Gate Voltage Drain Current ALL — — -250 A Vpg = Max. Rating, Vgg = OV
— — [-1000[ uA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
Ip(on)  On-State Drain Current @ IRF9620
-3.5 - - A
IRF9621 Vps ) Ioiom X R Vgg = 10V
DS 7 'D(on) * "DS(on) max.” *GS ~
IRF9622 | o [ _ _ A
IRF9623 :
Rps(on) Static Drain-Source On-State IRF9620 _ 1.0 15 Q
Resistance IRF9621 ) : v 10V.1 1.5A
RF9622 | _ | .o | 54 a Gs = %D =
IRF9623 ) )
Ifs Forward Transconductance @ ALL 1.0 1.8 — S (o) Vbs ? 'p(on) X RDS(on) max.’ 'p = ~1-5A
Ciss Input Capacite_mce ALL — 350 | 400 pF VGs = OV, Vpg = -25V, f = 1.0 MHz
Coss Output Capacitance ALL — 100 125 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 30 45 pF
td{on) _ Turn-On Delay Time ALL — 15 | 40 ns Vpp = 0.5BVpgg, Ip = 1.5A,Z, = 500
tr Rise Time ALL - 25 50 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL — 20 50 ns (MOSFET switching times are essentially
t Fall Time ALL — 15 20 s independent of operating temperature.)
Q Total Gate Charge Vag = 15V, 15 = -4.0A, Vg = 0.8 Max. Rating.
g — GS D DS
(Gate-Source Plus Gate-Drain) ALL 16 22 nC See Fig. 18 for test circuit. (Gate charge is essentially
i f i .
Qs Gate-Source Charge ALL _ 2.0 — " independent of operating temperature.)
Qgq Gate-Drain ("“Miller’’) Charge ALL — 7.0 — nC
Lp 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.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
Thermal Resistance
RthJc  Junction-to-Case ALL — — 3.12 K/W
Rihcs  Case-to-Sink ALL — 1.0 — K/w Mounting surface flat, smooth, and greased.
Rthga  Junction-to-Ambient ALL - - 80 K/wW Free Air Operation
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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.
RF9e23 | ~ | — [ %0 A
Ism Puise Source Current IRF9620 _ _ 14 A
(Body Diode) @ IRF9621
IRF9622
IRF9623 B B 12 A
Vsp Diode Forward Voltage @ IRF9620 _ _ 7.0 v Te = 25°C, Ig = -3.5A, Vgg = OV
IRF9621
IRF9622 - . -
IRFe623 [ — - | 68 \ Tc = 25°C, Ig = -3.0A, Vgg = OV
trr Reverse Recovery Time ALL — 300 — ns Ty = 150°C, Ip = -3.5A, dIg/dt = 100 A/us
QRR Reverse Recovered Charge ALL — 1.9 — uC T, =150°C, Ig = -3.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
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| N /
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-3

-3 Vgs = -6V

-2

-2
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E ; 7

0 -10 -20 -30 -40 -50 0 -2 -4 -6 -8 -10
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
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IRF9620, IRF9621, IRF9622, IRF9623 Devices
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IRF9620, IRF9621, IRF9622, IRF9623 Devices
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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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IRF9620, IRF9621, IRF9622, IRF9623 Devices
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HEXFET TRANSISTORS IRFS630

P-CHANNEL
200 VOLT
POWER MOSFETs

1 IRF9631
IRF9632
s IRFO9633

-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

10.66 (0.420)

14.73 (0.580)
MAX.

ACTUAL SIZE

D-299

Features:

m P-Channel Versatility

m Compact Plastic Package

m Fast Switching

® | ow Drive Current

®m Ease of Paralleling

® No Second Breakdown

m Excellent Temperature Stability

Product Summary

Part Number Vps RDS(on) Ip
IRF9630 -200V 0.8 -6.5A
IRF9631 -150V 0.8Q2 -6.5A
IRF9632 -200V 1.2Q -5.5A
IRF9633 -150V 1.2Q2 -5.5A

10.66 (0.420)

.
342(0.135) [~ 9.66 (0.380)

1.39 (0.055)
254{0.1C0) | 4.08 (0.161) ) kum 0.020)

354 (0.139)

S 6.85 (0.270)

5.85 (0.230) TERM 3 - SOURCE
TERM 2 - DRAIN

TERM 1 - GATE

1.15 (0.045) MIN. 4,82 (0.190)
- ’-7 3.56 (0 140)

279 (0.110) |
2.29 (0.090)
]

6.35 (0.250)
MAX.

.33 (0.210)
.83 (0 190)

j_SECTION X=X

fe—s|
1.14 (0.045)
051 (0.020)

1.14 (0.045)
031(0012)

— j—
1.77 (0.070)
1.15 (0.045)

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




IRF9630, IRF9631, IRF9632, IRF9633 Devices

Absolute Maximum Ratings

Parameter IRF9630 IRF9631 IRF9632 IRF9633 Units
Vps Drain - Source Voltage O -200 -150 -200 -150 v
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ -200 -150 -200 -150 Y
Ip@ Tc = 26°C  Continuous Drain Current -6.5 -6.5 -5.5 -5.5 A
Ip @ Tc = 100°C  Continuous Drain Current -4.0 -4.0 -3.5 -3.5 A
Ipm Pulsed Drain Current @ -26 -26 -22 -22 A
Vgs Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15 and 16) L = 100xH A
-26 | - | -22 | -22
T, ratin nction and
T:tg (S)tp;age '?eﬁp:rta(t)zre Range -551t0150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRF9630 _ _
IRF9632 | 200 - v Ves = 0V
IRF9631 =
\RF9B33 | 150 - - Ip = -2504A
VGs(th) Gate Threshold Voltage ALL -2.0 - -4.0 \2 Vps = Vgs, Ip = -260pA
lGss Gate-Source Leakage Forward ALL — — -500 nA Vgs = —20V
lgss Gate-Source Leakage Reverse ALL - - 500 nA Vgg = 20V
Ipss  Zero Gate Voltage Drain Current ALL — — -250 A Vpg = Max. Rating, Vgg = OV
— — |-1000] uA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
IDlon) On-State Drain Current @ IRF9630
-6.5 - - A
IRF9631 Vbs > Ipiom X R Vgg = -10V
DS’/ 'D(on) * "DS(on) max. YGS ~
IRF9632 | o 5 _ _ A
IRF9633 )
Rps(on) Static Drain-Source On-State IRF9630 _ 0.5 0.8 Q
Resistance IRF9631
Vgs = -10V, Ip = -3.5A
IRF9632 | 08 | 12 Q
IRF9633 . .
9fs Forward Transconductance @ ALL 22 | 35 — S (©) Vps ? Ip(on) XRDS(on) max.’ 'p = ~3.5A
Ciss Input CapaC|ténce ALL — 550 | 650 pF Vs = OV, Vpg = -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 Vpp = 0.5BVpgg. Ip = -3.6A,Z, = 500
t Rise Time ALL - 50 100 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL _ 40 80 ns independent of operating temperature.)
Q, Total Gate Charge V, = -15V, I = -8.0A, V, = 0.8 Max. Rating.
9 . ALL — 45 C GS D DS
(Gate-Source Plus Gate-Drain) 3 " See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 18 _ nC independent of operating temperature.)
Qqgd Gate-Drain (*’Miller’’) Charge ALL - 13 - nC
Lp 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
(0.25in.) from
package to source
bonding pad.
Thermal Resistance
Rthyc  Junction-to-Case ALL = — 1.67 K/wW
Rihcs Case-to-Sink ALL — 1.0 — K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL - — 80 K/W Free Air Operation

D-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
|RF9632 reverse P-N junction rectifier.
Rro3s | ~ | ~ | %8| A
Ism Pulse Source Current IRF9630 .
{Body Diode] @ RFgea1 | — | — | | A
IRF9632
IRF9633 B - -22 A
Vsp Diode Forward Voltage @ IRF9630 _ _ _
RFoe31 | — - | -85 v Tc = 25°C, Ig = -6.5A, Vgg = OV
IRF9632 _ _ _
|RF9633 - - -6.3 \Y Tc = 25°C,Ig = -6.6A, Vgg = OV
trr Reverse Recovery Time ALL - 400 — ns Ty = 150°C, Ig = -6.5A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL - 2.6 — uC Ty = 150°C, I = -6.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

0] Ty = 25°Cto 150°C. (@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

TV 4 1 -15
/8v foeme -8V
T /
-12 80 us PULSE TEST -12 80 us PULSE TEST / / /
it
a a Vs > 'D(on) * RDS(on) max. / //
o =
I -1V w
= — =
= 7 < 9 Ty = -550C
= l / s | 4
i = Ty=250C /
== o |
= = f
3 3 Ty=1250C
= -6 Vgs = -6V = -6
= /’ <
s S
=) , =}
-3 = -3
-4v /
0 -10 -20 -30 -40 -50 0 -2 -4 -6 -8 -10
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
-100 e ———
15 e e e
OPERATION IN THIS
20 0 PULSE TEST AREA IS LIMITED
us BY
| IRF9630, 1 Ros(on)
12 I 20 ey oy s -
IRF9632, 3 7| MM
2 3 2 O LTTRS
I -9v < -10 - M 10 us
& g — IRF9630, 1 NN & |
2 3 -8 z E - 100 s
= [ = ST IRFIs32,3 N N f
Z -7V =z L T
w w ya
< = 7 Y 1ms
pa N
3 )/ 3 2 N
=z b 7 2 4
= - < 0 N\
= VS = -6V e o N Il]]msI
= L L 100 ms
3 05 | 1, = 1500C MAX. T
[ Rehag = 1.67 KW oe
5V s [~ SINGLE PULSE T
i T ITIm '
1RF9631, 31— IRF9630, 2 14
e V] M ERREN L1 A
0 -2 -4 -6 -8 -10 10 -2 5 10 -20 50 -100 -200 -500
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Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
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IRF9630, IRF9631, IRF9632, IRF9633 Devices
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IRF9630, IRF9631, IRF9632, IRF9633 Devices

2000 I
Ves=0
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| I 0
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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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IRF9630, IRF9631, IRF9632, IRF9633 Devices
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