International
er| Rectifier

PD-9.598A

IRFR320

HEXFET® Power MOSFET

IRFU320

& Dynamic dv/dt Rating
Repetitive Avalanche Rated
Surface Mount {IRFR320)
Straight Lead {IRFU320)
Available in Tape & Reel
Fast Switching
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® Ease of Paralleling

\IENSS = 4{)0\;
RDS(OH) = 18£2

Description

Third Generation HEXFETs fram Intermnational Rectifier provide the designer
with the best combination of fast switching. ruggedized device design, low
on-resistance and cost-effectiveness.

The D-Pak is desipned for surface mounting using vapor phase, infrared, or
wave soldering techniques. The straight iead version (IRFU senas) is for
through-hole mounting applications. Power dissipation levels up to 1.5 watts
are possible in typical surface mount applications.
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Absoluie Maximum Ratings
T __ o Paramater T Max. T T nits
ip@ "I'c= E_S’E . Continucus Drain Current, Vag @ 10V ______ 34 __ ___I_. T _I
Ao @ Te=100°C  Continuous Dirain Current, Vs @ 10V 2.0
||Dr-.1 | Pulsed Drain Current T 12 o | |
"Pp @ Tr-25°C | Power Dissipation T 42 7T _V; B
| Pc @ Ta=25°C | Power Dissipation (PCB Mount)* 25 T
| Linear Derating Factor T _ _ 0.33 T _W-':C_
_ Linear Derating Factar {PCB Mount)*” _0o2g '
Vos " Gate-lo-Sousce Voltage _ 420 v
 Eas Zingle Pulse Avalanche Energyr 4 | 160 Tl
s | Avalanche Cunent 20 _ | 81 A
VEan Repatitive Avalanche Energy iy | 4.2 md
dvidt Peak Diode Recovery dvidt @ ' a0 [ wins |
T, Tama | dunclion and Sterage T emperatLFe_F-ta;lgg L -55to+1 5_0_ T _C (; "
| Soldering Temperature, for 10 seconds | 260 (1.6mm from case)
Thermal Resistance
. Parameter 0 Mine | Tye. U Thax | Units
Reus _Junction-to-Case B — | - |30 .
‘Rus Junction-to-Ambient {PCB mounty* — | 80 i
| B [Junct:on -to-Ambient T o — —_ 110 | o |

* When mounted or 1" sguare PCB {FR-4 ar G-10 Materlal)
Faor recormmended faotprint and soldering technigues refer to application note #AN-394.
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IRFR320, IRFU320

| IE3R

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

Parametar Min. | Typ. Max. ! Units Test Conditions
ViBRDss Drain-to-Source Breakdown Yoltage 400 — — Voo Wiga=0V, b= 25004
AV iaryoes/AT .| Breakdown Yoltage Temp. Coefficient — 105 — | ¥*C | Reference 1o 25°C, Ip= 1mA
Rosien) Static Drain-to-Source On-Resistance [ — 1.3 0 | Ves=10¥, p=1.84A @
Vi Gate Threshold Voltage 20 — 4.0 V| Vos=Vss, o= 2500A
Os Forward Transconductance 1.7 — — 8 | Voo=50V, [p=1.9A &
loas Crain-to-Source Leakage Current — — 2 Ie Vog=A00Y, Vas=0V
— — 250 Vos=320V, Vas=0V, T=125°C
lass Gate-to-Source Forward Leskage —_ —_ 100 nA Vee=20V
Gate-to-Source Reverse Leakage — — 100 Wign=-20%
Gy Total Gate Charge — — 20 In=3.3A
"Qys Gate-to-Sgurce Charge — "85 | ne | Vpe=320YV
'(_)_gd T Gate-to-Drain ("Miller) Charge — — 11 Vge=10V Seg Fig. 6 and 13 ®
dram “Turn-Qn Delay Time — 10 — Voo=200V
s Rise Tirme — 14| — |, =33
taia Turn-0ff Delay Time — | 80 | — | “Rg=180
% |FallTime — [ 18] — .Rp=560 See Figure 10 @
Lo Internal Drain inductance — | 45| — : giﬁ“ﬁf&%ﬁd) e
oH  from package CQL: !
Ls Intarnal Source [nductance — | 75| — and center of :2
dig contact s
Cisa Input Capacitance — | 30| — Vas=0V
Cess Qutput Capacitance — 120 | — | pF vpg=2sV
Crag Reverse Transfar Capaéitance —_ 47 — f=1.UMHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Canditions
ls Continuous Source Current o _ 31 ' MOSFET symibol o
{Bady Diode) ) showing the
It * Pulsed Source Current —_ = 12 integral reverse & |
{Bady Diode) @ p-n junction diede, 5
Vsp Diode Farward Voltage — —_ 1.6 V[ Tu=25°C, le=3.1A, Vos=0V &
i Reverse Recovery Time — | 270 | 800 ns | Tu=25"C, le=3.34
' Qi Reverge Recovery Charge — 14 | 30 uC |didt=100AMs @
! ton i Farward Tum-0n Time Intrinsiz turn-on time is neglegible (wrn-on is dominated by Ls+Le)
MNotes:

A Repetitive rating; pulse width limited by
rmax. juncticn temperature {See Figure 11)

5 \ap=50V, starting Tu=25C, L=29mH
Aa=2561, las=3.1A (See Figure 12)

@ lgp=d.1A, difdt=65A/s, Vop=\ioRiDss,

Tu=1B0"C

@ Pulse width = 300 us; duty sycle =2%.
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IRFR320, IRFU320

Ip, Drain Current {Amps)

Ig, Crain Current (Amps)
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Vs, Drain-to-Source Voltage {volts)

Fig 1. Typicai Qutput Characteristics,
TC=25°C
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Vag, Gate-to-Source Voltage {volts)

Fig 3. Typical Transfer Characteristics

Rpsiony Drain-to-Source On Resistance

I, Drain Current (Amps)
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Vps, Drain-tp-Source Vaoltage {volts)

Fig 2. Typical Qutput Characteristics,

Te=150°C
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Fig 4. Normalized On-Resistance
Vs. Temperature
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Vg, Drain-to-Source Voltage {volts)
Fig 5. Typical Capacitance Vs.
Drain-to-Source Voliage
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V5o, Source-to-Drain Voltage (valts)

Fig7. Typical Source-Drain Diode
Forward Voltage
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Qa, Total Gate Charge {nC}

Fig 6. Typical Gate Charge Vs,
Gate-to-Source Voltage
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Fig 8. Maximum Safe Operating Area
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Ip. Drain Current (Amps)

IRFR320, IRFU320
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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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IRFR320, IRFU320
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Fig 12a. Unclamped Inductive Test-Circui‘L
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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Fig 12¢. Maximum Avalanche Energy
Vs. Orain Current
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Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505

Appendix B: Package Outling Msechanical Drawing — See pages 1612, 1513

Appendix C: Part Marking Information — See page 1518 lntemational

Appendix D: Tape & Besl information — See page 1523
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