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AVALANCHE AND dv/dt RATED
IRFRO20
HEXFET° TRANSISTORS IREFRO22

]
IRFUOZ20
6 N-CHANNEL .
_ IRFUOZ22
S
50 Volt, 0.10 Ohm HEXFET Product Summary
The HEXFET® technology is the key to International -
Egctifier’s advanced tljine of power MOSFEfT rzra’r_ilEi)s(tit:)'rsgl: Part Number | BVpgs | RpS(on)
icient geometry and unique processing of the
de?‘i%n ﬁcthieve a ‘éery fow on-gtate registance conébined IRFR020 50v 0.10Q
with high transconductance and great device ruggedness.
HEXFETs feature all of the established advantages of IRFRO22 - 50V 0.120
MOSFETs such as voltage contral, very fast switching, IRFU020 50V 0.10Q
ease of paralleling, and temperature stability of the elec-
trical parameters. IRFU022 50V 0.12Q

Surface mount packages enhance circuit performance b
reducing stray inductances and capacitance. The D-Pal
(TO-252AA) surface mount package brings the advan-
tBagesd of i—:f XFETs to high vglume ?pp_ajgation: where PC FEATURES:

oard surface mounting is desirable. The surface mount
option IRFRO20 is provided on 16mm tape. The straight M Surface Mountable (Order As IRFR020)
lead option IRFU020 of the device is called the |-Pak M Straight Lead Option (Order As IRFU020)
(TO-251AA). M Fast Switching
They are well suited for applications where limited heat B Low Drive Current
dissigatic;n isl‘, requirefi such as, com%xé?cr)sb and M Easily Paralleled
peripherals, telecommunications equipment, con- e
verters, and a wide range of consumer products. W Excellent Temperature Stability
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FOR TAPE ANO PEF QROERNG M0 PACKAGH
IHEORMATION SEE PAGE 24
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SOTTOM VIEW 100 0.6 BOTTOM VIEW

Case Style TO-252AA (IRFR Series) Cass Style TO-251AA (IRFU Series)
Dimensions in Millimeters and (Inches) Dimensions in Millimeters and (Inches)
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Absolute Maximum Ratings
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IRFRO22, IRFU022 Units

Parameter [RFRO20, IRFU020
Ip @ Tg = 25°C Continuous Drain Current 15 14 A
ip @ Tc = 100°C  Continuous Draln Current 9.6 87 A
Iom Pulsed Draln Current (1) 60 R 56 A"
Pp @ Tg = 25°C  Max. Power Dissipation ) 42 w
Linear Derating Factor s 0.33 WK®
vas Gate-to-Source Voltage 120 v
IL Avalanche Current @ 2.2 A
. (Sea Fig. 14 .
dvidt Peak Dicde recovery dvidt @ 2.0- . Vins
. {See Fig. 17)
Ty Opaerating Junction -55 o 150 * °C
TsTa Storage Temperature Range
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
Electrical Characteristics @ Ty = 25°C (Unless Otherwise Specified)
Parameter Type Min. Typ. | Max. | Units ) Test Conditions
BVpgg Drain-to-Source Breakdown Voltage All 50 — . v Vgg = OV, Ip = 250pA -
Rpg(on) Static Drain-to-Source IRFRO20 — 0.080 { 0.10
On-State Resistance @ IRFU020
a |vgs =10V, lp =8.7A
{RFR022 - 0.10 0.12
IRFU022 . -
ID(on)  On-State Drain Curent @ IRFRO20 [ 15
. IRFU020 _ _ A | Vos> Iofon) * Rosgon) Max.
IRFRO22 | 14 vgs = 10V
IRFU022

Vas(h)y @ate Threshold Voltage: ALL 2.0 - 4.0 V  {Vps = Vas: Ip = 250pA

dis Forward Transconductance(® ALL 3.6 54 - S@) |Vps = 50V, Ipg = 8.7A

lpss Zero Gale Voltage Drain Current - —_ 250 Vps = Max. Rating, Vgg = OV

ALL -— - 1000 »pA Vpg = 0.8 x Max. Rating
- Vgs = OV, T; = 125°C

Igss Gate-to-Source Leakage Forward ALL - - 500 nA 1Vgs = 20V

lass Gate-to-Source Leakage Reverse ALL - —_ -500 nA |Vgs = -20V

Qg Total Gate Charge ALL — 25 a8 nC |Vgs = 10V, Ip = 15A
Vps = 0.8 x Max. Rating

Qqgs Gate-lo-Source Charge ALL - 50 75 nC Sae Fig. 16 :

Qqd Gate-to-Drain (““Miller”’) Charge - 12 18 nC | (Independent or operating temperature)

tyon)  Tum-On Delay Time ALL - 8.7 13 ns |Vpp = 25V, Ip = 15A, Rg = 180

t Rise Time ALL - 56 a3 ns Ap = 1.6Q

tdot)  Turn-Off Delay Time ALL - 16 24 ns | See Fig. 15

t Fall Time ALL - 26 39 ns | (independent of op g ture)

Lp Internal Drain Inductance ALL - 4.5 - nH ] Measured from the drain Modifed MOSFET symbol
lead, 6mm (0.25 in.) from showing the internal
package to center of die. inductances.

Ls Internal Source Inductance ALL - 75 - nH | Measured from the source
lead, 6mm (0.25 in.) from
package to source
bonding pad.

Ciss input Capacitance ALL - 400 - pF |Vgg = OV, Vpg = 25V

Coss Output Capacitance ALL — 260 - pF |f = 1.0 MHz

Crss Reverse Transfar Capacitance ALL -_ 44 —_ pF See Flg. 10
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Source-Drain Diode Ratings and Characteristics
Parameter i Type | Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current ALL —_— - 15 A Modified MOSFET symbol showing the Integral
(Body Diade) Reverse p-n junction rectifier.
- 1
Ism Pulsed Source Current ALL - - 60 A £
(Body Dicde) D . . oo T s
Vsp Diode Forward Voltage@® ALL - b 14 V  |Ty = 28°C,Ig = 15A, Vgg = OV
tr Reverse Recovery Time ALL 57 130 310 ns |Ty = 25°C, Ig = 15A, di/dt = 100 Afps
QRR Reverse Recovery Charge ALL 0.17 0.34 0.85 uc
Forward Tum-On Time - ) ALL Intrinsle turn-on time Is negligible. Turn-on speed s substantially controlled by Lg + Lp.
ton . S
Thermal Resistance
Ripgc  Junction-to-Case ALL | — - 30 |[kw®
Rihcs  Case-to-Sink AL | — |17 - | KW ®| Typlcal solder mount®
Rihga  Junction-to-Ambient AL | — - 110 | KW®)| Typica! socket mount
(D) Repetlive Rating; Pulse widih imited by (3) Igp = 18A, dlick < 80Aps, ® «w = ccwr
imum | porature (see figure 5) Vpp =< 40V, T; = 150°C WK =Wiee - -
@ @ Vpp = 25V, Starting Ty = 25°C, Suggested Rg = 1802 'Maur!ling pad must cover heatsink surface
L = 100uH, Rg = 250, single pulse. @ Pulse width = 300 yis; Duty Cycle = 2% area. See case style drawing on front page.

The information shown on the following graphs applies also to the IRFU devices.
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Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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20 5G5S PUCSE TEST T 103 Ty e
I ———OPERATION IN THIS AREA LIMITED!
0V / evl‘é - S/ = BY, Fos (on)
P -
@ 16 / Z 2
um.v / um_l 102
i /) & E 1AFR020 =4
2 T4 7v =" e s ot b | s | sty 1015
Z / /’ B3 - IRFRO22 ¥4 — S
L AA I e SR oyt
E ///// = IAFR020 N ~ |
& / i (o keIAFRO22 - 4L
< V A = = s = 1e 5
8 8 Z 8 S5 L, }r}L
E / - E e 10ms T
g V7 Vgs = 6V z e N~
[=) a
/ // ~ 1 S ===
’_[::) 4 '/ HD s
// . i Te=25%C
- | 2|7, =150C
4V ——] 0.1 [SINGLE PULSE
80 0. 0.8 1.2 1.6 . 1 2 5 10 2 5 102
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Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operatiné Area
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Fig. 5§ — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Ip. DRAIN CURRENT (AMPERES)

Fig. 6 — Typical Transconductance Vs. Drain Current
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Fig. 7 — Typical Source-Drain Diode Forward Voitage
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Fig. 8 — Breakdown Voltage Vs. Temperature
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Fig 9 — Normalized On-Resistance Vs. 'i'emperalure
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1000 Vg = OV, T - 1Mz N PR
Cigs = Cgs * Cgd:. Cds SHORTED &
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-~ L > FOR TEST CIRCUIT
o “ 0 SEE FIGURE 16
1 2 5 10 2 - 5 102 0 10 20 30 40 50
Vos: DRAIN-TO-SOURCE VOLTAGE (VOLTS) Gg' TOTAL GATE CHARGE (nC)

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voitage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voitage
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Fig. 12 — Typical On-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs, Case Temperature
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Fig. 14b — Unclamped Inductive Waveforms

ves

Vos

L —

10%
i
PULSE WIDTH = 1 prs _ /
DUTY FACTOR =0 % l [ — | i
= (ol

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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{1 DRIVER GATE DRIVE
E ———PERIOD °=Fspm%
CIRCUIT LAYOUT CONSIDERATIONS

oAty ¥ L
. % 1.5 < o LOW STRAY INDUCTANCE
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oy 4t o LOW LEAKAGE INDUCTANCE
i'—‘,z out CURRENT TRANSFORMER
@/ 0uT 1o WAVEFORM ::]__ €]
0= BODY DIODE FORWARD v
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RECOVERY T CURRENT ) @
CURRENT dnldl
@ | 0uT vpg WAVEFORM “{ T T
@ ‘vvv @

N DIODE RECOVERY
dvidt \
N

0- /
RE-APPLIED __| 80DY DIODE; FORWARD DROP

DRIVER o dv/dt CONTROLLED BY Rg

VOLTAGE
(@ [ INDUCTOR CURRENT
« DRIVER SAME DEVICE GROUP AS DUT
APPLE = % « Igp CONTROLLED BY DUTY FACTOR, "D"
0N NI

Fig. 17 — Peak Diode Recovery dv/dt Test Circuit

ORDERING INFORMATION PACKAGING
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IRFR Series — Tape and reel FEED DIRECTION ——————»=
4.1 [0 16%

when ordering, add TR after the part number 1600062 g, »
l‘ 10055) 39101531
o—

and the quantity
(order in multiples of 3,000 pieces). 0—-0-0-0-0-0—0

Example: IRFRO20TR — 15,000 pieces. [EE EE @ f[E !ﬁél‘iﬁiil

22.4 10 8811 MAX —DI [-t—

13510531
125 (04921 +
. 375 (14 750/ —— 50 11968) MIN.
330 (12 988 1 DIA.
ALL DIVIENSIONS IN MILLIMETER UINCHES)
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