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International
IR Rectifier IRFD220PbF

* |Lead-Free

Description

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

The 4-pin DIP package is a low cost machine-inserable casa style which can
be stacked in multiple combinations on standard 0,1 inch pin canters. The dual
drain serves as a thermal link to the mounting surface for power dissipation
levels up to 1 watt.

Absolute Maximum Ratings

Parameter Max. Units |
lo@ Tc=25°C | Continuous Drain Current, Ves @ 10V 0.80
Ip@ T¢=100°C ! Continuous Drain Current, Vas @ 10V 0.50 A
lom Pulsed Drain Current @ 6.4
Pp @ Tc=25°C | Power Dissipation 1.0 W
Linear Derating Factor 0.0083 W/°C
Ves | Gate-to-Source Voltage +20 v
Ess |Single Pulse Avalanche Energy @ 260 m |
I |Avalanche Current ® 52 A
Eag - __| Repetitive Avalanche Energy ©® 06w I m l
dv/dt Peak Diode Recovery dv/dt @ 5.0 Vins
Ty Operating Junction and -55 to +150
Tsta Storage Temperature Range °C
[ _Soldering Temperature, for 10 seconds 300 (1.6mm from case) E
Thermal Resistance |
Parameter Min. | Typ. Max. | Units |
Rwa |Junction-to-Ambient - I = 120 | "CW |
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parametar Min, | Typ. | Max. | Unks Test Canditions
Verioss Drain-to-Source Breakdoan Voltage 200 | — — Y | Vas=0V, lo= 250uA
AVpeioss/AT,| Breakdown Voltage Temp. Caoellicient — | 029 — | VFC | Reference ta 25°C, lp= 1mA
Rosi Static Drain-to-Source On-Resistance — | = 1 080| Q@ [Ves=10V,In~0.48A @
Vasn Gate Thrashold Voltage 20 | — | 40 [ V |Vos=Vas, lo= 250uA
s Feeward Transconduciance 060 | — | — S | Vos=50V, b=0.48A &
- - | 23 Vos=200V, Ves=0V
less Drain-to-Source Leakage Current — 1T — 1280 pA Vosm160V. VageV, Tre125°C
| Gate-lo-Sourca Forward Leakage = | = 1100/ . [Ves=20V
G5s
Gate-to-Sourca Reverse Leakage — [ — 1100 Vag=-20V
Qq Total Gate Chasge - | — | 44 lp=4.8A
Qg Gate-to-Source Charge — | — | 30 | nC |Vos=160V
| Qg Gate-to-Drain ("Miller”) Charge - | =178 Vas=10V Sea Fig. 6 and 13
ey Tum-On Delay Time - | 72| — Voo=100V
1% Rise Time - 22 — ns lp=4.BA
taom Tum-Off Delay Time - 10| = Ro=1802
] ! Fall Time - 13 - Rp=180 See Fiqure 10 @
Lo Internal Drain Induczance - 40| - poag ] i
il 1 o S
Ls Intemial Source Inductance - 60 | — e conkn
Cis Input Capacitance — | 260 | — Vas=0V
Ceas Qutput Capaciance — | 100 | — | PF | Vpz=25V
Cm Reverse Transfar Capacitance - | 30 | - f=1.0MHz_See Figure 5
Source-Drain Ratings and Characteristics
Parameser Min. | Typ. | Max. | Units Tast Canditions
Is Continuous Source Current - | — los0 MOSFET symbol d
(Body Diode) A | showing the
Isu Pulsed Source Current = Il = Naa integral reverse “@
(Body Diode) © ) p-n junction dioge. 3
Vap Diode Forward Vollage - - 1.8 V | T=25°C, lg=0.80A, Vas=0V @
L Raverse Recavery Time — | 150 | 300 | ns T=25C, [p=4.BA
Qn | Reverse Recovery Charge — (091 [ 18 | uC | did=100AMs @
tn | Forward Tum-On Time Intrinsic lum-on 1ma s negegibie (lum-on Is dominated by Ls+Lo)
Notes:

@ Repetitive rating; puise width imited by

max. junction temperature (See Figure 11}

@ Vpo=50V, starting Ty=25°C, L=152mH

Ra=250, las=1.6A (See Figure 12)

2

Tes150°C

& Isps5.2A, diidi<95A0s, VonzVieniDss,

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

Rps(ong. Drain-to-Source On Resistance
(Normalized)

IRFD220PbF
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- . Ip = 4.84 | |
Vgs ™ OV, t = IMHZ \
Ciss = Cgg + Cgan Cag SHORTED ) - Vgg = thov
C‘_ = Vi = 100V}
s} :: = % v ?;- " Vog = 40¥y 7 )
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d i SEE FIGURE 13
w? sl % - 6 B 12 19
Vos, Drain-to-Source Voltage (volis) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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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

(C
)
Reverse
Recovery Body Diode Forward
Current | Current /’
di/dt

@ D.U.T. Vpg Waveform

Diode Recovery —
dv/dt N\ t
Vbb
v
Re-Applied S

(C
Voltage Body Diode ’  Forward Drop

@ Inductor Curent
— 5

Ripple < 5% Isp
)

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

Fig-14 ForN ChannelHEXFETS
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Hexdip Package Outline

Dimensions are shown in millimeters (inches)

NOTES:
APPLIES 7O SPREAD 0OF LEADS PRIOR TO INSTALLATION
| j] S % APPLIES 70 INSTALLED LEAD CENTERS
D [: 3 CONTROLLING ~ DIMENSION:  INCH.
‘ j] G 4 DIMENSIONS  ARE  SHOWN  MILLIMETERS ~ (INCHES),
5 CASE STYLE HD-l (SIMILAR TO JEDEC DUTLINE MO-001AN)
6

DIMENSIONS  SHOWN  ARE  BEFORE SOLDER DIP
SOLDER DIP MAX. + 016 (0.006)

087 Q03 629 (0249) 502 (0199)
0189

111 (0.044) l 605 0.238) * ﬁ 478 (018B) h

j—r 340 (0134) ‘ +
407 (0160
| * L t
216 (008 ik
043 001D | | wany |5 l
D - ® _| 095 A" ¥ mam Ly 60 0Rh
o | 762030 EI0 267 QU05) 051 0020)
| M | AT
Hexdip Part Marking Information
EXAMPLE:  THIS IS AN IRFD120
INTERNATIONAL / PART NUMBER
RECTIFIER IRED120
N |
LOGO [IT€R PYwwA==—— 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



