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International
TR Rectifier IRFR020

HEXFET® Power MOSFET 5
* Dynamic dv/dt Rating VDSS = 60V
® Surface Mount (IRFR020)
* Available in Tape & Reel R =0.10Q
itchi DS(on) — ¥
* Fast Switching G S(on)
® Ease of Paralleling | I~ = 14A
* Simple Drive Requirements S D~
D
Description
Third Generation HEXFETs from International Rectifier provide the designer !
with the best combination of fast switching, ruggedized device design, low l DS
on-resistance and cost-effectiveness. G
The D-Pak is designed for surface mounting using vapor phase, infrared, or D-Pak
wave soldering technigues. IRFRO20
Absolute Maximum Ratings G D S
Gate Drain Source
" Parameter Max. Units |
Ip@ Tc=25°C | Continuous Drain Current, Vgs @ 10V 14
Ip @ Tc=100°C | Continuous Drain Current, Vgs @ 10V 9.0 A
Iom Pulsed Drain Current © 56
Pp @ Tc=25°C | Power Dissipation 42 W
Pp @ Ta=25°C | Power Dissipation (PCB Mount)** 25 i
________ Linear Derating Factor 0.33 WG
Linear Derating Factor (PCB Mount)™* 0.020 o
Vas | Gate-to-Source Voltage 0 1V
Eas Single Pulse Avalanche Energy @ 91 o md
dv/dt Peak Dicde Recovery dv/dt @ 56| Vins |
T4, TSTG Junction and Storage Temperature Range -55 to +150 oc
Soldering Temperature, for 10 seconds 260 (1.6mm from case)
Thermal Resistance
Parameter | Mn._ | Typ. | Max [ Units |
Resc Junction-to-Case — — 3.0 |
Raa Junction-to-Ambient (PCB mount)** — — 50 ! *CIW
R Junction-to-Ambient | — [ — | 110 | |
** When mounted on 1" square PCB (FR-4 or G-10 Material).
For recommended footprint and soldering techniques refer to application note #AN-994.
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Electrical Characteristics @ Ty= 25°C (unless otherwise specified)

Parametes Min, | Typ, | Max. | Units Test Conditions
Venpss Drain-to-Scurce Breakdown Voltage &0 - = Vo | Ves=0V, lp= 25004
AViprpeei T, Breakdown Voltage Temp. Coefficient — |0073| — | WFC |Relerenca ta 25°C, lom 1mA
Rospom Static Drain-o-Source On-Fesisiance — — 1040 | g [Vag=1OV,Ilp=B.4A &
Vasin Gate Threshold Voltage 20 | — | 40 | WV [VogsWgsg, lp= 25004
Forward Transconduciance B2 | — - 5 | Wpe=25V, lp=B.4A @

) - | — | 25 Vog=B0Y, VogeOW |
loss Drain-to-Source Leakage Current — — T 2s0 A Vos=48Y, Vg0V, Tr125°C
lass Gate-lo-Source Forward Leakage — | = 0] | Ves=20V |

Gate-do-Source Reverse Leakage — — | -100 Vas=-20V

Oy Total Gate Charge -] = 25 T 1TA
Qs Gate-lo-Source Charge — | — | 5B | nC |Vpg=48Y
| Oiga Gate-to-Orain ("Miller”) Charga —_ -_ 1 V=10V See Fig. 6 and 13 @
et Tum-On Delay Time — | 13| - Ynp=30V

t: Figa Tirra _— 58 _— ne lo= 174

Feifuty Tum-Off Delay Time — | 25 | — Flo=1811

e Fall Tirne — a2 | — Fg=170 See Figure 10 @
Lo Internal Drain Inductance — 45| — Em oy —

- | | e

Ls | Internal Source Inductance — | T | — ;"E car '
Cies | input Capacitance | — | 640 | — Weg=0V

Com Ouiput Capacitance — | 360 | — | pF |Vpg= 25V

Cass Revarse Transfer Capacitance - 74 == f=1.0MHz Sea Figure 5
Source-Drain Ratings and Characteristics

Parameater Mir. | Typ. | Max. | Units Test Condifions

Is Continuous Source Current _ _ 14 HOSI_‘-‘ET syrbol a
I (Body Diode) _ 4 | showing tne

5 Pulsed Source Current _ _ | =8 int=gral reverse ‘3@

(Bady Diode) © p-n junction dicde. g

| Vso Diede Forward Vollage — - 1.5 V| T30, lg=14A, Vas=00 &
™ Feverse Recovery Time — | B8 | 180 | ns |Tm=25°C, lp=17A

O Reverse Aecovery Charge — | 029 | 084 | pC | didi=100As @

ton Forward Tum-Cn Time Intrinsic ham-on fime is neglegibla {burm-on is dominaled by Lg+Ln)
Maotes:

) Repetitive rating; pulse width limited by
mmax. junchion lemperature (See Figure 11)

& Vop=25Y, starting T=25°C, L=541pH
Rg=2502, lag=144 (See Figure 12}

2

@ Isns 174, difdts1104/us, VoosVieross,

Tes150°C

@ Pulse width < 300 18 duty eycle <2%.
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Fig 1. Typical Output Characteristics, Fig 2. Typical Output Characteristics,
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Vs, Gate-to-Source Voltage (volts) Ty, Junction Temperature (°C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance
Vs. Temperature
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Vs, Drain-to-Source Vaoltage {volts) Q, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Vgp, Source-to-Orain Voltage (volis) Vs, Drain-to-Source Voltage (volts)
Fig7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
Forward Voltage
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Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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TSR Rectifier
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Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current

Current Regulator

I"" ~Same Type as DUT. | |
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit
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IRFRO20

Peak Diode Recovery dv/dt Test Circuit

—<+ Circuit Layout Considarations
D.UT
— « Low Stray Inductance
y 9 @ = Ground Flane
+ Low Leakage Inductance
Currant Transtormer
E_—
+
@ |
@
| LT
Uik APy
o —
r 1
Rg » dw/dt controlled by Rg "
+ Driver same type as D.U.T. T Voo
* lgpn controllad by Duty Factor “0D*
= DT, - Davice Undar Test
':i:' Driver Gate Drive Bw,
= Peariod = Pe i
f
Vigg=10W *
[
1]
@ DT 1gp, Wavetorm
Reverse
Recoeny Body Diode Fumard
Surrant Guﬁ‘ﬂnl
@ |o.WUT Ve Waveform Do Fecove
. -
aia N [ ¥
_t"’nu
Re-Applied |~ [ RS
Valtage Body Diode ? ¥ Forward Drop
@ Inducior Curant f]—-__,___________._.—-—--'gl_-'—-—-—-
Fipple = 5% lgp
4
* Vg = 5V for Logic Level Devices
Fig 14, For M-Channel HEXFETS
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

6.73 (.265)
6.35 (.250)
546 (215) | | é-gg (-ggo)
5.21 (205) ‘ { 88 (.035)
AR -
6.22 (.245)
5.97 (.235) 10.
1.02 (.040) 9.
164(025) 2 3 J
1.52 ( oeo ‘ |
1.15 (.045) Le
0.89 (.035)
X 0,64 (025)
1.14 (.045)
ax 114109 @] 025 @0 WA
2.28 (.090)

457 (.180)

2.38 (.094)
2.19 (.086) 114(045)
1 T 0.89(.035)
L, | 0.58(.023)
ﬂ 0.46 (.018)
[ 6.45 (.245)
| 5.68 (.224)
|
42 (.410) |
40 (.370) T LEAD ASSIGNMENTS
1-GATE
0.51 (.020) 2-DRAIN
MIN. 3 - SOURCE
I 4 -DRAIN
T
’J | 0.58(.023)
0.46 (.018)
NOTES:

1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.

2 CONTROLLING DIMENSION : INCH.

3 CONFORMS TO JEDEC OUTLINE TO-252AA.

4 DIMENSIONS SHOWN ARE BEFORE SOLDER DIP,
SOLDER DIP MAX. +0.16 (.006).

D-Pak (TO-252AA) Part Marking Information

EXAMPLE: THIS IS ANIRFR120
WITH ASSEMBLY
LOT CODE 1234

INTERNATIONAL

PART NUMBER

RECTIFIER IRFR120 DATE CODE
ASSEMBLED ON WW 16, 1999 LOCO TER 916A YEAR 9 = 1999
INTHE ASSEMBLY LINE "A 12 34 WEEK 16
L pi : LINE A
N TRmae s
LOT CODE
O R PART NUMBER
- INTERNATIONAL
RECTIFIER DATE CODE
LOGO P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)
YEAR @ = 1999
ASSEMBLY WEEK 16
LOT CODE

A= ASSEMBLY SITE CODE

www.irf.com
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IRFR020

D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR  TRL
R @Q@@
— = 16.3(.641) 163( 641)
b b 15.7(.619) 157( 619)
— — {7
12.1 (.476) 8.1 (.318)
119 ( 469) FEED DIRECTION 79(312) FEED DIRECTION
NOTES :
1. CONTROLLING DIMENSION : MILLIMETER.

2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

& 13 INCH

NOTES :
1. OUTLINE CONFORMS TO E

www.irf.com

16 mm% };H

1A-481.

Data and specifications subject to change without notice.

International
ISR 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. 11/05
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