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HEXFET® Power MQSFET

Description

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

Dynamic dw/dit Rating
Repetitive Avalanche Rated
Surface Mount (IRFR310}
Straight Lead (IRFU310)
Available in Tape & Reel
Fast Switching

Ease of Paralleling

on-resistance and cost-effectiveness.

The D-Pak is designed for surface mounting using vapor phase, infrared, or
wave soldering techniques. The straight lead version (IRFU seres} is for
through-hole mounting applications. Power dissipation levels up to 1.5 waltts

IRFU310

ID: 1.?A

HDS(OH) = 3GQ

are possible in typical surface mount applications.

Absolute Maximum Ratings

| Paramater Max. + Units
D@ Tg=25"C ' Gontinuaus Drain Current, Vas @ 10V 17 T
Y @ Te =100 | Continuous Drain Current, Vg @ 10 v T 1 | A
Llom Pulsed Drain Current 8.0
| Pp @ T = 25°C | Power Dissipalion Tl 25 T _\:'\_.f o
PD @ Ta=25C 'Power Dissipation [PCB M_ount) h _[— 25 _|
i ‘Linear Derating Facter 0.30 L __' WG
| , Linear Darating Factor {PCB Mounty™ o 0.020 '
: Vs | Gate-to-Source Voltage o ] 120 v
"Eps ' Single Pulse Avalanche Energy @& | a6 T
[I_;_;q_ . _I.A_va_lanc:he Cur'ren‘t- iiﬁ R 1.7 A
Eun  Repelitive Avalanche Energy @ 25 mJ
dhvidt . Peak Diode Recovery dv/idt & ) a0 77T Vins |
Ty Tste i Junction and Slorage Temperature Range -55 to +150 _1
| Soldering Temperature, for 10 seconds 280 (1.6mmfromease) |

Thermal Resistance

| _ Parameter Min, Typ. Max i Units_ _
'Rauc _ _ [ Junction-to-Case = - 50 _

Roua Junciion-to-Ambient (PCB mount)** - — 50 CAN
i_ Juncnon to-Ambient | - e 110

™ \When mmumed an 1" sguare PCB {FR-4 or G- 10 Matenal)
For recommended footprint ard soldanng technigues refer to application note #AN-994,
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IRFR310, IRFU310 IR

Electrical Characteristics @ TJ = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. . Units Test Conditions
ViBRIDSS Drain-to-Source Breakdown Yollage 400 | — — Vo Ves=0V, lp= 250pA
AViprings/AT) Breakdown Voltage Temp, Coefficient + — | 047 | —  W/C Beference to 25°C, Ip= 1mA
Rosjor) Static Drain-to-Souree On-Resistance — — 36 £} Was=10V, Io=1.04 @
'sz[m; Gate Threshold Voltage 2.0 — 4.0 Vo Vps=Vas, lo= 250pA
s Forward Transconductance 087 ! — — §  Wps=50Y, [p=1.04 @©
Ipss i Drain-to-Source Leakage Current : — 22550 WA t:zi::ggg’ Ezzzgi PP
lass Gate-to-Source Forward Leakage = — | 100 A Vag=20¥ ;
Gale-to-Source Reverse Leakage — — | 108 Wagme-20W
Gy Total Gate Gharge — — 12 lp=2.0A
Qe Gate-to-Sourse Charge — — | 18 | nC |woe=320V
(v Gate-to-Drain {"Miller”) Charge — — | &5 Vas=10V See Fig, 6 and 12 @
tatnn: Turn-On Delay Time — - 7.8 — Vpo=200V
1 Rise Time — . 958 — ns lp=2.0A
tainr, Turn-0ff Delay Time _ 21 = Ro=2402
tr Fall Time m 11 — Bn=85{ See Figure 10
Lo Internal Drain Inductance — | 48— g ?.nh:fﬁ'ﬂ 2'%?: 3 ST 4
nH | from package 4\ Ei)
Ls Internal Source Inductance — |75 - and center of -
die contact 7
Clas Input Capacitance — 170 — Vis=0W
Cass Qutput Capacitance — 34 — pF | Vps=25V
Crss Reverse Transfer Capacitance — 6.3 — f=1.0MHz See Figure &
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. Units Test Conditions
= Continucus Source Current o o 17 MOSFET symbol
{Body Diode} ' A showing the
- lan Pulsed Scurce Cuirent — . 6.0 : integral reverse
{Body Diode) @ p-n junction diode.
Wso Dicde Forward Voltage — — 1.6 Vo Tu=85°C, lg=1.7A, Vag=0W @&
e Reverse Bacovery Time — 240 | 540 ns  Ty=25°C, Ir=2.04
Qi Reverse Recovery Charge . o— | BB5 | 18 uC  difdi=100AMus &
ton Farward Tum-On Time intrinsle tur-on time is negiegible {turt-on is dominated by Le+Lo)
Notes:
7' Repstitive rating; pulse width mited by @ |sp=1 74, difdiz40A0s. Voo-ViBRIDSS,
max. junction temperature (See Figure 11) Tu=150°C
2 Wpop=50V, starting T]=25°C, [=52mH @ Pulsg width < 300 ps; duty cycle 22%,

Ra=2512, lag=1.7A {See Figura 12)
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I, Drain Current {Amps}

|p, Drain Current {Amps}
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Fig 1. Typical Output Characteristics,
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Fig 3. Typical Transfer Characteristics
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IRFR310, IRFU310
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IRFR310, IRFU310

1E .
o ) i 10V
é L\“\ . ! Pulse Width £ 1us
Dty F =M.
% . \ : ! uly Facior 1% T
g L \\ | ' Fig 10a. Switching Time Test Circuit
o 0 Y - — - Vps
g . ![ . - —— = : \ gol?'.-’u \ / \l
£ aal— ; : \i\ ' | |
: : ' o i | I
! T ! | {
; : ! : X 104 ; "
2 o 5 L0e 25 150 Vas _A : \—L_ﬂ \:'_
Te, Case Temperature {*5) lajen) tatetn
Fig 9. Maximum Drain Current Vs, Fig 10b. Switching Time Wavefarms

Case Temperature

10 : = T = r =
= SSEEEEtnEEE S
N HIME I INEF
s | ] I 1y —
R —mAa RH |
T i - . ! [[i L0 T
= — d
o - ) I N Ll
el AR ! : qj H
@ - T i e =
g L + 1 T T T
LI b T
8. -t i ! i N ! I ]
R P i : H —
an _—_al_ [ Ll ]
= b ez LT STNGLE £ SE L T oo
= T A1 iTnERMsL RESPINSE] || v I
Sl T + L e il e
= Bl S ; o 1
= - LTl — P e AL
P A t T .
I
ST B | L |
: I 0 ) MOTEE:
I — - L. 10TY FAZTOR, Imtifez
A : | i : [ h ' 3. FEAK Te=Ppy x Zypis + Tg
14 :
iod 107 1571 1772 0.1 1 16

t1, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

173



IRFR310, IRFU310 '
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Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current

Curant Regulator
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure M, Peak Diode Recovery dv/dt Test Circuit — See page 1505
Appendix B: Package QOutline Mechanical Drawing — See pages 1512, 1513

Appendix D: Tape & Reel Information — See page 1523 gggtoiil:?eal!
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Appendix C: Part Marking Information — See page 1518




