International
IR Rectifier

HEXFET® Power MOSFET

® Surface Mount

* Available in Tape & Resl

* Dhynamic dv/dt Rating

* Repetitive Avalanche Rated
* Fast Switching

= Faze of Paralleling

* Simple Drive Raquirements

® |ead-Free
Description

Third Genearation HEXFETs fram Intemational Rectifier pravide the designer
with the best combination of fast switching, ruggedized device dasign, low

on-resistance and cost-effectivenass.

The 50T-223 package is designed for surdace-mounting using vapor phase,
infra red, or wave soldenng lechniques. s unique package design allows for
easy automatic pick-and-place as with athar SOT or SOIC packages but has
he added advantage of improved thesmal perfcrmance due o an enlarged
taty for heatsinking. Power dissipation of greater than 1.25W is possible in a

PD- 95228

IRFL210PbF

HDES = EDUU

H‘D3|:¢I"I:I =1.50

Ip = 0.96A

typheal surface mourt application. sOT-023
Absolute Maximum Ratings

(.  Pemmeter T Max [ unis ]
Z_Ig @ Te=25°C | Continuous Drain Currenl, Vas & 10V 0.96 |
llo @ Te=100°C_| Continuous Dran Current, Vas @ 10V 060 A
liw | Puised Drain Gument @ N - I
|Pp @ Te=25°C | Power Dissipation 34 1 ow
|Pn @& Ta=25°C |Power Dissipation (PCB Mount)™ 20

C o |Linear Derating Factor 0.025 I wee |
l Linear Derating Factor (PCB Mount)™ 0.017 |
Vas__ Gate-io-Source Voltage +20 v
| Eas  |Single Pulse Avalanche Energy @ | 50 Cmd !
[lan | Avalanche Current @ 0.98 A |
|Ean__ ____ _|PRepetitive AvalancheEnergy ® | 0.31 o md
fdwide Peak Diode Recovery dwidi @ £.0 I Wiz

i Ty, Tst Junction and Storage Temperature Range B5lo+1S0 o ,I

[soidering Temperature, for 10 seconds

Thermal Resistance

_ 300 (1.6mm from case)

o ! ____ Parameter i [ Ty, T max | units
Rz Lunction-1o-PCB - — _! 40 oW i
[Pow | Junction-to-Ambient {FCE mount)* | — | — i' GO ]
= When mounted on 1" square PCB [FR-4 or G-10 Matesnal),
For recommendead footprint and sciserng techniques reler to application note $AN-994,
www.irf.com 1
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IGR Rectifier
Elm:trlnal {:hmteristics @ T, = 25°C (unless otherwise specified) _
- Paramatar Min, | Typ Max. | Units Test Conditions
[Vigrpss | Drain-to-Source Breakdown Voltage | 200 — | v {Vge=0V, lp= 250u8
| AViarpsg/AT,| Breskdown Voltage Temp. Cosflicient | — | 0.30 | — | V"G | Referenca to 25°C, lo= mé
Ainsion) | Static Drain-to-Source On-Resistance | — [ — (151 0 |Vas=10V, <0584 @
Vasiing Gate Threshold Voltage | 20 | — | 40 |- V| VoesVas, lp= 2500A
E_ B __!_Fﬂmrd Transconduciance (051 | — | — 1 5 | Vos=30V, lp=0.58A @
. - — 25 Voz=200V, Vas=0V
lpss ! Drain-lo-Sounce Leakage Current l — l — 250 5 A Vos=160Y, Vase0V, —T_pizﬁ"ﬂ
e Gate-to-Source Forward Leakage | — | — | 100 | |Vos=20W
(iaie-t0-Source Reverse Leakage - — | 00 Vag=-20V
[+% | Total Gate Charge - | — | B2 | Ip=3.3A
Q | Gale-to-Source Charge - | — [ 1.8 | nC | Vps=180Y
O |GatetoDrain(Miler) Charge — | — | 45 | Vas=10V See Fig. 6 and 13 &
Leiger) Turn-On Delay Tima — | 82 | — Voo=100V
b Aise Time o L= 117 | — | . |l=83A
| Raoin Tum-Off Dolay Time — 14 — Rz=240
L F_:_g Time — | 88 | — | |Ap=300 Ses Figure 10@
L Intermal Drain Inductance — |40 = E*m”’r‘n“{’&‘_é?l;,".'] %
o M| Sackap
Ls | Intemal Source Inmlriifnne_ s GO0 | — ;!'; coniact il
Ciay [Input Capacilance — |40 | — Vos=OV
Choss. | Qutput Capacilance | =153 | = | PF |Vpge2sV
Cra | Reverse Transler Capacitance — | 15 | — f=1.0MHz See Figura 5
Source-Drain Ratings and Characteristics
 Parameler | Mlin. Typ. | Max. | Unis Tt Condilions
_I:-,:_“' | Continwous Snurna Currant | _ — | oss | MOSFET symbal _ o
| !(BodyDiode) B | | , |showingtha
lsw Pulsed Source Curmen! | = |71 integral reverse
. (Bady Diode) T b0 p-n junetion dicde, 5
Vap Dicde Forward Violtags — — 20 |V |Tm25°C, ls=0.980, Vas=0M &
e - | Reverse Recovery Time ___—; 150 | 310 | ns | T=25°C, lr=0.34
G | Reverse Recovery Charga — |o60| 14 | pC |dud=100aks @
l,..1 o Forward Tum-Cn Time ) intririsic m_rpr'r:-g;nlime is neglegibile [turn-cn is dominaled by Ls+lo)
Moles:

I Baspetilive ratng, pulse width imitad by
miax, junclion lemperalune (See Figure 1)

i Vop=50V, slading T=25°C, L=B1mH

Fie=2561, I
2

5=0.964 (Sea Figure 12)

@ Isp=3. 38, didi=T0Aps, YoosViBRDes.

Ti=150°C

2 Pulee width < 300 ps; duty cycle <2%,

www.irf.com
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Fig 3. Typical Transfer Charactenstics
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Aosion, Drain-to-Source On Resistance

Iy, Drain Current [Amps)

I Mormalized)
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Capacilance (pF)

Izp. Reversa Drain Current {Amps)
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Fig 5. Typical Capacitance Vs,
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Peak Diode Recovery dv/dt Test Circuit

Circuit Layout Considarations

D.U.T '
— » Low Stray Inductance
H—l r 4 @ + Ground Plane
I » Low Leakage Inductance

Currant Transtormer

%

® |
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| LI
LN Ly
o —3
x
Rg dw/dt controlled by Rg .
Driver same type as D.U.T. _:_ Voo

lgn controlled by Duty Factor *D*
DUULT. - Deavice Undar Tast

l'_.i} Diriver Gate Drive
po——————————— Pariod
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* Wag = 5V for Logic Leval Devicas

Fig 14. For N-Channel HEXFETS
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SOT-223 (TO-261AA) Package Outline
Dimensions are shown in milimeters (inches)
oy | MLLMETERS INCHES
f—— D ——=p—8] MIN G | MAX | MIN | MAX
A | 155 | 180 [.061 |.071
B1 B | 065 | 0.85 |.026 |.033
‘ [4]0.10 [.0041®@]c[8 @] Bl | 295 | 315 |16 |.124
'—0—‘ C 1025 | 035 |.010 |.014
o T D | 630 | 670 |.248 |.264
H E |33 [ 370 [130 |46
[4]0.20 [00s]®[c[®@)] € | 230 BSC |.0905 BSC
el | 460 BSC 181 BSC

|

|
[ :
LHW MLHS i 6.71 | 7.29 |.284 |.287

s
7’
L ro| 091 | — |.036 | —
B X B S e L1 | 0.081 BSC |.0024 BSC
/7
4x L
P

ST T T T

L
A ¢ g J

—

MINIMUM RECOMMENDED FOOTPRINT LEAD ASSIGNMENTS
1 = GATE
T—T 3.80 [.150] 2 — DRAN

i— 3 = SOURCE
2.00 [.079] 4 = DRAN

| 6.30 [.248] NOTES:

1. DIMENSIONING & TOLERANCING PER ASME Y14.5M—1994.

l 2. CONTROLLING DIMENSION: INCH.
2.00 [.079] - el
(5] DMENSIONS DO NOT INCLUDE MOLD FLASH.
f J L 4. OUTLINE CONFORMS TO JEDEC OUTLINE TO-261AA.
5.

3X 1.50 [.059] DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

2X 2.30 [.091]

SOT-223 (TO-261AA) Part Marking Information

HEXFET PRODUCT MARKING

EXAMPLE:  THIS IS AN IRFLO14

1 PART NUMBER torcobe . [1 H [
T~

INTERNATIONAL —
Moe " =lzeaRam| P
H H H — DATE CODE A= ASSEMBLY SITE
YW CODE
YY = VEAR
ToP WW = WEEK BOTTOM

P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)

8 www.irf.com
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SOT-223 (TO-261AA) Tape & Reel Information

Dimensions are shown in milimeters (inches)

4.10(.161) 0.35 (.013)
3.90 (.154 1.85 (.072) —] DOE
2.05 (.080) (154 1.65 (.065) 0.25 (.010)
TR 1.95 (.077)
| _
|
0 O b b O|d D DG ¢ +
7.55 (.297) |
7.45 (.294) =
16.30 (.641)
& | 7.60 (.299) 1 1570 (619)
7.40 (.292)
1.60 (.062) r
7 150 (.059) I
TYP.
FEED DIRECTION
— 7.10 (.279) = égi‘g Eggg;
12.10 (.475) 6.90 (272) o
11.90 (.469)
NOTES :
1. CONTROLLING DIMENSION: MILLIMETER.
2. OUTLINE CONFORMS TO EIA-481 & EIA-541.
3. EACH @330.00 (13.00) REEL CONTAINS 2,500 DEVICES.
13.20 (.519) 15.40 (.607) _
?12.80 (504 11.90 (.469)
|
-l @ 50.00 (1.969)
- MIN.
1
NOTES : | | 18.40 (724
1. OUTLINE COMFORMS TO EIA-418-1. MAX.
2. CONTROLLING DIMENSION: MILLIMETER.. 14.40(.566) _| |_ (@)
DIMENSION MEASURED @ HUB. 12.40 (.488)
@ INCLUDES FLANGE DISTORTION @ OUTER EDGE.

Data and specifications subject to change without notice.
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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. 04/04
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