International
IR Rectifier

HEXFET® Power MOSFET

* Lead-Free
Description

Third Generation HEXFETSs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

Dynamic dv/dt Rating

For Automatic Insertion

End Stackable

175°C Operating Temperature
Fast Switching

Ease of Paralleling

Simple Drive Requirements

PD-95920

IRFDO14PbF

VDSS = 60V

RDS(on) = O.QOQ

ID = 17A

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

levels up to 1 watt.

Absolute Maximum Ratings

e

HD-1

Parametsr

Max.

Units

Ip @ Tg=25°C

Continuous Drain Current, Vgs @ 10V

15¢

Ip@ Tc=100°C

Continuous Drain Current, Vas @ 10V

1.2

Iom

Pulsed Drain Current @

14

Po @ Tc=25°C

Power Dissipation

13

Linear Derating Factor

0.0083

WieC

Vas

Gate-to-Source Voltage

120

Eas

Single Pulse Avalanche Energy @

130

mdJ

dvrdt

Peak Dicde Recovery dvidt @

45

Vins

Ty
Tsta

Operating Junction and
Storage Temperature Range

5510 +175

Soldering Temperature, for 10 seconds

300 (1.6mm from case)

°C

Thermal Resistance

Parameter

Min.

Typ.

Max.

Units

Roua

Junciion-to-Ambient

120

°CIW
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IRFDO14PbF

Electrical Characteristics @ Ty= 25°C (unléss otherwise specified)

International
IGR Rectifier

Parameter Min. | Typ. | Max. | Units Test Conditions
Vier)pss Drain-to-Source Breakdown Voltage 60 — — V| Vas=0V, Ip= 250uA
AV(sripss/AT.| Breakdown Voltage Temp. Coefficient — |0.063| — | V/°C | Reference to 25°C, lp= 1mA
Rosion) Static Drain-to-Source On-Resistance — — 1020 | Q |Vaes=10V,Ip=1.0A @
Vas(th Gate Threshold Voltage 2.0 — 4.0 V | Vps=Vas, Ip= 250pA
Gis Forward Transconductance 096 | — — S | Vps=25V, Ip=1.0A @
Ipss Drain-to-Source Leakage Current — | — & LA V=60V, Vas=t
) _— — 250 Vpg=48V, Vgs=0V, T,=150°C
foe Gate-to-Source Forward Leakage — — 100 B Vas=20V
Gate-to-Source Reverse Leakage — — 1 -100 Vae=-20V
Qg Total Gate Charge — | = i1 lo=10A
Qgs Gate-to-Saurce Charge — | — | 31 | nC |Vps=48Y
Qg Gate-to-Drain ("Miller") Charge — — 5.8 Vas=10V See Fig. 6 and 13 @
tdton) Turn-On Delay Time —_ 10 — Vop=30V
1 Rise Time — 50 — fig Ip=10A
Laoi Turn-Off Delay Time — 13 — Ra=24Q
1 Fall Time — 19 — Rp=2.7Q2 See Figure 10 ®
Lo Internal Drain Inductance —_ 4.0 — E?;vr\;‘e?a 2'%?# ) :
nH | from package &(v
Ls Internal Source Inductance — | 60 | — and center of E@
die contact $
Ciss Input Capacitance — | 310 | — Vas=0V
Coss Qutput Capacitance — | 160 | — | PF |Vps=25V
Crss Reverse Transfer Capacitance — 37 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current . _ 17 MOSFET symbol D
_ (Body Diode) A showing the
Ism Pulsed Source Current _ _ 14 integrat reverse &
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Vollage — — 1.6 V | Ts=25°C, ls=1.7A, Vas=0V @
trr Reverse Recovery Time — 70 | 140 | ns |T,=25°C, Ir=10A
Qur Reverse Recovery Charge — | 0.20 | 0.40 | pC |[di/di=100A/us @
ton Forward Turmn-On Time Intrinsic turn-on time is neglegible (turn-on is dominated by Lg+Lp)
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature (See Figure 11)

@ Vpp=25V, starting T =25°C, L=52mH

Ra=25Q, las=1.7A (See Figure 12)

2

@ Isp<10A, di/dt<80A/us, VDDSV(BR)DSS,
TJ175°C

@ Pulse width < 300 ps; duty cycle <2%.
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IRFDO14PbF International

IGR Rectifier
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International IRFDO14PbF

IGR Rectifier
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IRFDO14PbF International

ISR Rectifier
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International IRFDO14PbF
IGR Rectifier
Peak Diode Recovery dv/dt Test Circuit

+—<+ Circuit Layout Considerations
— e Low Stray Inductance
A e Ground Plane
I, e Low Leakage Inductance

Current Transformer

- Lo
TR NN\
A
e dv/dt controlled by Rg 1*

e |Igp controlled by Duty Factor "D" T
e D.U.T. - Device Under Test

* Reverse Polarity for P-Channel
** Use P-Channel Driver for P-Channel Measurements

©) Driver Gate Drive

. __PWw.
+——P W period D = period
t
Vgg=10V
(C v

@ D.U.T. Igp Waveform
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)
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Recovery Body Diode Forward
Current | Current /’
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@ D.U.T. Vpg Waveform
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)

*** \Igs = 5.0V for Logic Level and 3V Drive Devices

Fig-14 ForN Channel HEXFETS
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IRFDO14PbF International

IGR Rectifier
Hexdip Package Outline
Dimensions are shown in millimeters (inches)
NOTES:
: S () APPLIES TO SPREAD OF LEADS PRIDR TO INSTALLATION
ﬂ (2)  APPLIES 7O INSTALLED LEAD CENTERS
D t 3 CONTROLLING DIMENSION:  INCH,
‘ ﬂ G 4 DIMENSIONS ARE SHOWN MILLIMETERS (INCHES).
S5 CASE STYLE HD-1 (SIMILAR 10 JEDEC DUTLINE  MO-001AN)
6 DIMENSIONS  SHOWN ARE  BEFORE SOLDER DIP
SOLDER DIP MAX. + 016 €0.006)
087 (0034 629 (0248) 502 0198

087 Qo3H )
11T (0040 1 NED | *] 178 Q100 ﬁ

j—r 340 Q134 ‘ +
407 (0.160)
sam | * T X
216 08y oty
043 00D [ | A0 [ R L [
B A @ g 189 O g lsaeh
-0 | 762030 | o (D) 267 (105 051 0020
| N | BTN ="
Hexdip Part Marking Information
EXAMPLE: THIS IS AN IRFD120
INTERNATIONAL / PART NUMBER
RECTIFIER IRED120 4
N |
LOGO TR PYWWAT DATE CODE
XXX T (PYWWA) |
P = LEAD-FREE (optional)
ASSEMBLY LOT CODE Y= YEAR
WW = WEEK

A= ASSEMBLY SITE CODE

Data and specifications subject to change without notice.
International
IR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information.10/04

8 www.irf.com



