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International
Rectifier

HEXFET® Power MOSFET

Dynamic dv/dt Rating

For Automatic Insertion

End Stackable

Logic-Level Gate Drive

Rbs(on) Specified at Vgs=4V & 5V
175°C Operating Temperature
Fast Switching

RDS(OI’]) = O1OQ

. Ip = 2.5A

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The 4-pin DIP package is a low cost machine-insertable case style which can
be stacked in multiple combinations on standard 0.1 inch pin centers. The dual
drain serves as a thermal link to the mounting surface for power dissipation N
levels up to 1 watt. |

HD-1
Absolute Maximum Ratings
Parameter | Max. Units
Ip@ Tc=25°C Continuous Drain Current, Vgs @ 5.0 V 25
Ip @ Tc=100°C | Continuous Drain Current, Vas @ 5.0 V 1.8 A
lom Pulsed Drain Current ® 20
Pp @ Tc =25°C | Power Dissipation 1.3 W
Linear Derating Factor 0.0083 W/eC
Vas Gate-to-Source Voltage +10 \
Eas Single Pulse Avalanche Energy © 91 md
dv/dt Peak Diode Recovery dv/dt ® 4.5 Vins
Ty Operating Junction and -55 to +175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Thermal Resistance
Parameter Min. | Typ. T Max. Units
Reva Junction-to-Ambient — — | 120 “C/W
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 60 — — V[ Vas=0V, Ip= 250pA
AV(srpss/AT,| Breakdown Voltage Temp. Coefficient — |0.060| — | V/°C | Reference to 25°C, lp= TmA
. . i — — 0.10 Vas=5.0V, Ip=1.5A @
Rbson) Static Drain-to-Source On-F nce — o2 Q Vessd.OV. Io—13A @
Vasithy Gate Threshold Voltage 1.0 — 2.0 V | Vpg=Vas, lp= 250uA
Jis Forward Transconductance 3.7 — — S |Vps=25V, Ip=1.5A @
lpss Drain-to-Source Leakage Current - — 25 A Vos=60V, Vas=0V
— — 250 Vps=48V, Vas=0V, Ty=150°C
lass Gate-to-Source Forward Leakage — — 100 nA Vas=10V
Gate-to-Source Reverse Leakage — — | -100 Vgs=-10V
Qg Total Gate Charge — — 18 Ip=17A
Qqs Gate-to-Source Charge — | — | 45 | nC |vpg=48V
Qgd Gate-to-Drain ("Miller") Charge — — 12 Vgs=5.0V See Fig. 6and 13 @ |
ta(or) Turn-On Delay Time — 11 — Vpp=30V
tr Rise Time — | 110 | — ns lo=17A
td(off) Tum-Off Delay Time - 23 — Re=9.0Q
1 Fall Time — 41 — Rp=1.7Q2 See Figure 10 @
Lo Internal Drain Inductance — 4.0 — Sﬁvxf?gzleﬁ?) T :
nH | from package G@
Ls Internal Source Inductance — | 80 | — and center of
.die contact s
Ciss Input Capacitance — 870 — Ves=0V
Coss Output Capacitance — | 360 | — pF | Vps= 25V
Crss Reverse Transfer Capacitance — 53 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current . _ 25 MOSFET symbol o
(Body Diode) ) A showing the
Ism Puised Source Current _ . 20 integral reverse ¢
(Body Diode) ® p-n junction diode. s
Vsp Diode Forward Voltage — — 1.5 V | Ty=25°C, Ig=2.5A, Vgs=0V @
tir Reverse Recovery Time — 110 | 260 ns | Ty=25°C, lp=17A
Qur Reverse Recovery Charge — 049 | 1.5 | uC ,di/dt=100A/us @
ton Forward Tum-On Time Intrinsic turn-on time is neglegible (turn-on is dominated by Ls+Lp)
Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature (See Figure 11)

@ Vpp=25V, starting Tj=25°C, L=16mH

Re=25Q, Ias=2.5A (See Figure 12)

@ Isp<17A, difdt<140A/us, VDDSV(BR)DSS,
Ty£175°C

@ Puise width < 300 us; duty cycle <2%.
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Ip, Drain Current (Amps)

Ip, Drain Current (Amps)

o T Zaii
L0 ey <
395 28y e
Y 10 g B
10 = w
2 I
g b
fortT = # L
- 1
5 100 L
100 = 2.25V
i I 8 T
£
o
1074 i; 101
2.25 -
it
20us PULSE WIDTH 20us PULSE WIDTH
Tg = 25°¢C Tg = 175°C
1072 1072
1071 100 10° 1071 100 101
Vps, Drain-to-Source Voltage (volts) Vps, Drain-to-Source Voltage (voits)
Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
Tc=25°C Tec=175°C
3.
[ T [ 8 Ip = 174
]
miLE 4JE££E:”‘ 5
k7 2.5
T 7]
- > 44}
__17lsoc &
5 2.0
. g / —
=" 88 <
7 3 =
2 ® 1.5
7 esoc @ E //
Qo O
1071 / é E ‘o //
(]
/ o -]
) / g 0.5k
10‘2% Vpg = 25V z
o 20us PULSE WIDTH o 00 Vgg = 5.0V
2.0 2.5 3.0 3.5 4.0 4.5 5.0 '-60-40-20 0 20 40 60 80 100 120 140 160 180
Vas, Gate-to-Source Voltage (voits) Ty, Junction Temperature (°C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature

1363



IRLD024

1500

Veg = OV, f = IMHz
Ciss = Cgs * Cga. Cas SHORTED
Crss = Cga
1200\ Coss = Cgs * Cga
™ M~ T
(=3 N T TCiss
~ 900 S~
@ Tt
o
=
2 N
% 600 o
(%' OSS\
300 ™~
.
=l ¢,
PSS m——_|
0 BN
100 10t
Vps, Drain-to-Source Voitage (volts)
Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage
3 A
1< 1750C 7
55 ///,//,
€ 10! y —
93 A %
£
3 y s
= / 17
s |l
a
B 100
= b |
2 }
2 7
o 1
3 i
l Vgg = OV
1071
0.5 1.0 1.5 2.0 2.5

Vsp, Source-to-Drain Voltage (volts)

Fig 7. Typical Source-Drain Diode
Forward Voltage

10 1
R Ig = 17A
m Vpg = 48V ]
= Vpg = 30V
-
[ p
=} pa
£ 7
K] /)
> 6 -
72
@
e A
3 V
@4 /4
S —
-
&
]
[
S .
3 |/
> FOR TEST CIACULT
o SEE FIGURE 13
0 5 10 15 20 25

Qg, Total Gate Charge (nC)

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

Sl IR AL DAL
I OPERATION IN THIS AREA LIMITED
3Y Rpg (oN)
—
g e
£ 71 N\ N, N
< 10 A
<
= >
D L]
= AY N
=1
[&] 2 AY:
c /|
£ / \
o
£ 1
[}
L s
Tp=25°¢C
2 TJ=175%
SINGLE PULSE
0.1

0.1 2 5 1 2 5 10 2 5 103

Vps, Drain-to-Source Voltage (volts)

102 2 5

Fig 8. Maximum Safe Operating Area

1364



Ip, Drain Current (Amps)
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Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current
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Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505
Appendix B: Package Outline Mechanical Drawing — See page 1507

Appendix C: Part Marking Information — See page 1515 |ntemati0na|
Rectifier
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