File Number 2277

Avalanche-Energy-Rated
N-Channel Power MOSFETs

21 Aand 19 A, 500 V
rosom = 0.27 Q and 0.35 Q

Features:

= Single pulse avalanche energy rated
m SOA is power-dissipation limited

m Nanosecond switching speeds

m Linear transfer characteristics

m High input impedance

The IRF460 and IRF462 are advanced power MOSFETs
designed, tested, and guaranteed to withstand a specified
level of energy in the breakdown avalanche mode of opera-
tion. These are n-channel enhancement-mode silicon-gate
power field-effect transistors designed for applications such
as switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipalar switching
transistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated
circuits.

The IRF-types are supplied in the JEDEC TO-204AE metal
package.

ABSOLUTE MAXIMUM RATINGS

IRF460, IRF462

N-CHANNEL ENHANCEMENT MODE

D

92C5-42658

TERMINAL DIAGRAM
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92CS-37801

JEDEC TO-204AE

Preview Products

Parameter IRF460 tRF462 Units
Ip @ Tc = 25°C Continuous Drain Current il 19 A
Ip @ Tc = 100°C Continuous Drain Current 14 12 A
IpM Pulsed Drain Curtent (O 84 76 A
Pp @ Te = 25°C Max. Power Dissipation 300 w
Linear Derating Factor 24 w/eC
Vg Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy @ 1200 mJ
(See Fig. 14)
| AR Avalanche Current © 2 A
Ty Operating Junction —55 to 150 °C
Ts1G Storage Temperature Range
Lead Temperature 300 {0.063 in. (1.6rmm) from case for 10s) °C
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IRF460, IRF462

ELECTRICAL CHARACTERISTICS At Case Temperature (T,) = 256° C Unless Otherwise Specified

Parameter Type Min, Typ. Max. Units Test Conditions

BVpgs Drain-fo-Source Breakdown Voltage ALL 500 - - v Vgs = OV Ip = 250 A

R Static Drain-to-Source {RF460 - 0.24 0.27

DSton) On-State Resistance @ a Vgs = 10V Ip = 12A
IRF462 - 0.27 0.35
Iplon)  On-State Drain Curremt @ IRF460 | 28 - - A Vps > Ipfon) X Bpsion) Max.
IRF462 | 19 - - Vgs = 10V

Vgsity Gate Threshold Voltage ALL 20 ~ 4.0 v Vps = Vgs. lp = 250pA

Ots Forward Transconductance 3 ALL 13 20 - S | vps = 50V, Ips = 12A

pss Zero Gate Voitage Drain Current ALL - - 250 uA Vps = 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 = -20V

Qg . Total Gate Charge ALL -~ 120 | 190 | nC [ Vgs = 10V Ip = 21A
Vps = 0.8 x Max. Rating

Qg Gate-to-Source Charge ALL - 18 27 nC See Fig. 16

Qgd Gate-to-Drain {“Miller”) Charge ALL — 62 93 nC {ind dent of ing temp )

tdion) Turn-On Delay Time ALL - 23 35 ns Vpp = 250V, Ip = 21A, Rg = 4.30

tr Rise Time ALL - 8 120 ns Rp = 120

taioty  Turn-Off Delay Time ALL ~ 85 130 ns See Fig. 15

t Fall Time ALL - 65 98 ns {independent of operating temperature)

Lp Internal Drain Inductance ALL - 5.0 - 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, 6mm (0.25 in) from 2
package to source bonding
pad.

Cigs Input Capacitance ALL - 4100 - pf Vgs = OV. Vpg = 25V

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

Cess Reverse Transfer Capacitance ALL - 84 - pF See Fig. 10

Rihyc  Junction-to-Case ALL - — 0.42 | “C/W

Ryngs  Case-to-Sink ALL - 015 - °C/W | Mounting surface flat, smooth, and greased

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

@ Repetitive Rating; Puise width limited by Q@ Pulse width < 300 us; Duty Cycle < 2%

maximum junction temperature (see figure 5)
Refer to current HEXFET reliability report

® @ Vpp = S0V, Starting T = 25°C,
L = 49 4H, RG = 250,
Peak I, = 21A.

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Parameter Type Min. Typ. Max. Units Test Conditions

Is Continuous Source Current ALL - - 2 A Modified MOSFET symbol showing the integral

(Body Diode} Reverse p-n junction rectifier. o
ISm Pulsed Source Current ALL — - 84 A &

{Body Diode) © s
Vsp Diode Forward Voltage 3 ALL —_ - 1.8 v Ty = 25°C, Ig = 21A, Vgg = OV
tyy Reverse Recovery Time ALL 280 680 1200 ns Ty = 25°C, Ip = 21A, dikt = 100 A/us
Qpp Reverse Recovery Charge ALL 38 81 18 uC
ton Forward Turn-On Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controfled by Lg + Lp.
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IRF460, IRF462

40 -y —T 102
1ov L6 ov BOps PULSE TEST S| Vos = 50V
80ps PULSE TEST
2 ] 1
@ 32 &
& g 10
w a 77
H 5v g s 4
—
3 5 H 1
- 2 yaAvi
z [
z s /
z € 'Er, - 150 FT1, - 25°C
3 [+ - d
(=] D 5 ¥ 1
16 o
4 F
] Vgg=5.0V g I
i GS™9- g
s &4 / !
4.5V =t ,' l'
{ 2
a.0v .. i I ’
9 T T : 10
0 50 100 150 200 250 0 2 4 5 8 10
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgg: GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 - Typical output characteristics. Fig. 2 - Typical transfer characteristics.
40 103 THHEF
B0ps PULSE TEST o T P F
) 6.0V 5 OPERATION IN THIS AREA LIMITED
e - BY R
p— DS (ON)
f/ 2 FENSTIENV) IR } 1 1
& 32 /] S 40 T N
& g 102 || 1RF460 s
[ ) IRF462 109
5 (
H 4 5.5V - £ +— 1T
- 24 < —1IRF460 rd AR
— - 2 100+
= z I IRF462 ~ ps
& g 1w =
g [ 2
3 3 5 — 1ms
z 16 / z Z i
< Vg=5. 0V - g 2p41 N 10 H
o 2 =] ms -
S S Lt
—-0 Tt
<8 s 1c=25°C ocH
_ Ty=150°C
14 4'fv = 2| siNGLE PULSE
0 4.0V e 01 [T T
0 4 8 12 16 20 12 5 10 2 5 102 2 5 103
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vpg: DRAIN-TO-SOURCE VOLTAGE (VOLTS)
92GS-44230
Fig. 3 - Typical saturation characteristics. Fig. 4 - Maximum safe operating area.
—_ 1
S T HE - o ais —+—+1+H
2 i Illl: 1T ) I S
g po-0.5
w 0.1 2
% Tain =
o i o1
[« 0 . 0! 1T oM
£, -2 e [ 1]
o 1077 Eo.01 -t 1y
TNEREATREE -
:t‘ - HERMAL SPONSE) NOTES:
& 1. DUTY FACTOR, D=t1/t2
wog 2. PEAK Ty=Ppy X Zypge + Te
0TS -4 -3 -2
10 10 10 10 0.1 1 10

t,. RECTANGULAR PULSE DURATION (SECONDS)

Fig. 5 - Maximum elfective transient thermal impedance, junction-to-case vs. puise duration.

11-13



Preview Products

IRF460, IRF462

40 102
Vpg = 50v
80ps PULSE TEST | _ | T —
— I b—f——1 ]
2 g
w 32 a
x = 2 ~1 —
= - = /
e - = 10 b—+ y. -
=550 E, - = (s} f —
W ooy T =25 w - 1,=150%
E 1 T S S
5 A o [ J1
—
3 / LT 5 e
& 16 Ve T =150% 3
O J a
2 w !
;i ;i
i 4 @ —— '
- L;l 5 ¥
b 8 ¥ T
< N
o o
O
0 - 0.1
0 8 16 24 32 40 0.0 0.4 0.8 1.2 1.6 2.0
Ip. DRAIN CURRENT (AMPERES) Vgp, SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Fig. 6 - Typical transconductance vs. drain current. Fig. 7 - Typical source-drain diode forward voltage.
1.25 3.0
& W D
< 4 |
-~ <
2 =
g 0
1.13 Hoo2.a
z > @ 74
8 i = /|
% -1 - & /,
#3108 — W18
IY) — o o
-~ ] T w
- - =]
g4 | . 33 e
2
s E - 53 b
@ 80.95 T §1 2 L
o 5 £
n - Ip = 1mA = 1/
z a L
=
£ o085 © o6 4”/’
o - — -
~ 5 )
& w -
o 3 ’“ ——k % ]
@ < Vgg = 10V
0.75 0.0k 1
<60 -40 -20 0 20 40 60 B0 100 120 140 160 S60 -40 -20 0 20 40 60 BO 100 120 140 160
T4 JUNCTION TEMPERATURE ( °C) Ty- JUNCTION TEMPERATURE (°C)
Fig. 8 - Breakdown voltage vs. temperature. Fig. 9 - Normalized on-resistance vs. temperature.
10000 20
Vgg - 0¥, f = 1Mz Ig = 214 ‘ r \
—Cigg = Cqg * Cqg Cqs SHORTED — i
CISS i Cgs 90 Cds @ ——‘» — Vos = 400V
8000 . \ 3 s Vpg = 250V
Coss = Cgs + Cgs Cgg / (g * Cog) = —I Vpg = 100V
T %Ly t+ C w - I )
5 as * Cgo &
| 5
w 6000 12
g N\ | "
< N w
ot N h'c)ss a E’ 17
5] — =3
b b—
a, 4000 = o 8
© S
2
o w
E;
2000 } S 4
ICDS‘:.¥ g
L c! ] ] > [ FOR TEST CIRCUIT
o [Ty ss I 5 SEE FIGURE 16
| 2 5 10 2 5 102 0 40 80 120 160 200
Vpg. DRAIN-TO-SDURCE VOLTAGE (VOLTS) Og. TOTAL GATE CHARGE (nC
Fig. 10 - Typical capacitance vs. drain-to-source voltage. Fig. 11 - Typical gate charge vs. gate-to-source voltage.

11-14




Preview Products

IRF460, IRF462

25 BGys FUCSE TEST 23 T
54 i
4 L
<
&
5 2.0 ’&‘ 20
T i I~
z [+ \\\ —
o
=<
W15 ~ s el
=
3 z ™~
Q -4
@ o
2 Veg = 10V a
Yoot GS 10
z g
2 z N
a
. ,/ P . \\
L 0.5 L D2 s
B —1 \
P "1 vgg = 20v ||
(]
i I
0.0 Q
0 20 40 50 80 100 25 50 75 100 125 150
Ip. DRAIN CURRENT (AMPERES) Tc. CASE TEMPERATURE ( °c)
Fig. 12 - Typical on-resistance vs. drain current. Fig. 13 - Maximum drain current vs. case temperature.
Vs
L
B8Vpss
VARY Iy TO OBTAIN Vos
REQUIRED PEAK i ouT . b
fg _ Voo [
L \y / )
VGS = 10V It [ES—
11 7
00 / \
— —— L5 -
Fig. 14a - Unclamped inductive test circuit. Fig. 14b - Unclamped inductive waveforms.
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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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