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IRF460
IRF462

N-Channel Power MOSFETs
Avalanche-Energy Rated

Features

¢ 21A and 19A, 500V

® rpg(on) = 0.27(2 and 0.35Q)

¢ Single Pulse Avalanche Energy Rated
* SOA is Power-Dissipation Limited

¢ Nanosecond Switching Speeds

e Linear Transfer Characteristics

* High Input Impedance

Description

The IRF460 and IRF482 are advanced power MOSFETs
designed, tested, and guaranteed to withstand a specified level
of energy in the breakdown avalanche mode of operation.
These are n-channel enhancement-mode silicon gate power

Package

TO-204AE
BOTTOM VIEW

DRAIN

SOURCE / (FLANGE)

Terminal Diagram

N-CHANNEL ENHANCEMENT MODE

field-effect transistors designed for applications such as D
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transis-
tors requiring high speed and low gate-drive power. These
types can be operated directly from integrated circuits. G
The IRF-types are supplied in the JEDEC TO-204AE metal
package.
S
Absolute Maximum Ratings (T = +250C), Unless Otherwise Specified
IRF460 IRF462 UNITS
Continuous Drain Current
TC=4250C . 21 19 A
Te=4+1000C ..o vt 14 12 A
Pulsed Drain Current (1) 84 76 A
Gate-Source Voltage +20 +20 \
Maximum Power Dissipation
TE=4250C . o e 300 300 w
Linear Derating Factor...................c..... 2.4 2.4 W/°C
Single Pulse Avalanche Energy Rating (2) 1200 1200 mj
See Figure 14
Avalanche Current, Repetitive or Non-repetitive (1)............. IAR 21 21 A
Operating and Storage Junction . ....................... T4 TSTG -551t0 +150 -5510+150 oc
Temperature Range
Maximum Lead Temperature for Soldering . .................... T 300 300 °oC
(0.083" (1.6mm) from case for 10s)
NOTES:
1. Repetitive rating: Pulse widih limited by maximum junction temperature.
See Transient Thermal Impedance Curve {Figure 5).
2. Vpp = 50V, starting Ty = +259C, L = 4.9mH, Agg = 250, Peak I =21A.
3. Puise Test: Pulse width < 300ps, Duty Cycle < 2%.
CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed. File Number 2277_1
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ELECTRICAL CHARACTERISTICS At Case Temperature (T,) = 25° C Unless Otherwise Specified

Parameter Type Min, Typ. Max Units Test Conditions

BVpgg Drain-to-Source Breakdown Voltage ALL 500 - - \ Vgs = OV, Ip = 250 ¢A

R Static Drain-to-Source IRF460 | — 024 | 027

DSton) G State Resistance @ 0 [ vgg = W0V ip = 12A
IRF462 - 0.27 0.35
Ipjon)  On-State Drain Current @ iRF460 | 21 - - a VDS > Ipion) X RDS(on) Max.
IRF462 | 19 - - Vgs = 10V

Vasith) Gete Threshold Voltage ALL 20 - 4.0 v Vps = Vgs. Ip = 250pA

9fg Forward Transconductance (3 ALL 13 20 - S Vps = 50V, ipg = 12A

ipss  Zero Gate Vohage Drain Current ALL — - 250 wh Vpg = Max. Rating, Vgg = OV

- - 1000 Vps = 0.8 x Max. Rating
Vgs = OV T, = 125°C

Igss  Gate-to-Source Leakage Forward ALL — - 100 nA Vgs = 20V

IGss Gate-to-Source Leakage Reverse ALL - - -100 nA Vgs = —20Vv

Qq Total Gate Charge ALL - 120 190 nC Vgs = 10V, ip = 21A

— Vps = 0.8 x Max. Rating
s Gate-to-Source Charge ALL - 18 nC See Fig. 16

%g Gate-to-Drain (“Mitler”} Charge ALL - 62 — nC (Independent of operating P )

tdiory  Tun-On Delay Time ALL - 23 35 ns Vpp = 250V, Ip = 2tA, Rg = 430

t Rise Time ALL - 8 120 ns Rp = 1202

tgiofn  Turn-Off Delay Time ALL - 8 130 ns See Fig. 15

) Fall Time ALL - 65 98 ns (independent of operating temp )

Lp Internal Drain Inductance ALL — 50 — nH Measured from the drain Modified MOSFET symbol
lead, 6mm {0.25 in.} from showing the internal
package to center of die. inductances.

Lg Internal Source Inductance ALL — 13 — nH Measured from the source
fead, Smm {0.25 in.) from
package to source bonding
pad.

Ciss Input Capacitance ALL - 4100 - pf Vgs = 0V Vpg = 25V

Coss Output Capacitance ALL - 480 - pF f = 1.0 MHz

Crss Reverse Transfer Capacitance ALL - 84 —_ pF See Fig. 10

Renac  Junction-to-Case ALL - - 042 | °C/W

Rihys  Caseto-Sink ALL - 0.10 — °C/W | Mounting surface flat, smooth, and greased

Ryhya  Junction-to-Ambient ALL - — 30 °C/W | Typical socket mount

® Repetitive Rating; Pulse width limited by @ Pulse width < 300 us; Duty Cycle < 2%
i junction temp (see figure 5)
Refer to current HEXFET reliability report
@ @ Vpp = 50V, Starting T; = 26°C,
L = 49 4H, Rg = 250,
Poak I = 21A.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Parameter Type Min. Typ. Max. Units Test Conditions
Is Continuous Source Current ALL — - N A Modified MOSFET symbol showing the integral
{Body Diode} Reverse p-n junction rectifier. »
Ism Pulsed Source Current ALL - - 84 A é
‘Body Diode} @ |

Vsp Diode Forward Voltage (9 ALL - - 1.8 v Ty = 25°C, Ig = A, Vgg = OV

Yy Reverse Recovery Time ALL 280 580 1200 ns Ty = 25°C, Ip = 21A, diklt = 100 Alus

QRp Reverse Recovery Charge ALL 38 81 18 uC

ton Forward Turn-On Time ALL Intrinsic turn-on time is negligibte. Turn-on speed is substantially controlled by Lg + Lp.
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Ip. DRAIN CURRENT (AMPERES)

Ip. DRAIN CURRENT (AMPERES)

IRF460, IRF462

Orrr T 1 10?
10V 1 6.0V 80ps PULSE TEST 5| vos = s0v
TT ] BOps PULSE TEST
2
32 —
g 10 4
@ =
g s -
5.9V e =
1
9l - = ATl
| e 2 ’
| z L VA 5
g “ET, = 15°% F 1, = 28%
15 } 3 s [ ,l'
i z 1
t+ Vaes ol 2
! 55=5. 0V i l
| O c¢.q
45y 5 B
, 4 ov ] - [
9 50 1 150 200 250 0 2 ] & 8 10
Vps: DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgs, GATE-TO-SOURCE YOLTAGE (VOLTS)
Fig. 1 - Typical output characteristics. Fig. 2 - Typical transfer characteristics.
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Fig. 6 - Typical transconductance vs. drain current. Fig. 7 - Typical source-drain diode forward voltage.
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Fig. 8 - Breakdown voltage vs. temperature. Fig. 9 - Normalized on-resistance vs. temperature.
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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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Fig. 12 - Typical on-resistance vs. drain current. Fig. 13 - Maximum drain current vs. case temperature.
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Fig. 14a - Unclamped inductive test circuit.
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Fig. 15a - Switching time test circuit. Fig. 15b - Switching time waveforms.
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Fig. 16a - Basic gate charge waveform. Fig. 16b - Gate charge test circuit.
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