International
xeRr| Rectifier

PD-9.569A

IRC644

HEXFET® Power MOSFET

# Dynamic dv/dt Rating
* Repetitive Avalanche Rated D
. Cu{rgrent Sense Vpgs = 250V
® Fast Switching ge!vin
e Ease of Paralleling a\ [ purce Rpg(on) = 0-28€2
* Simple Drive Requirements Cament
S Sense fp = 14A

Dascription

Third Generation HEXFETs from International Rectifier provide the designer
with tha best comhination of fast switching, mggedizad device dasign, low
on-resistance and cost-effectiveness.

The HEXSense device provides an accurate fraction of the drain current
through the additional fwo leads to be used for contrel or protection of the
device. These devices exhibit similar electrical and thermal characteristics as
their IRF-series equivalent part numbers. The provision of a kelvin source
connection effectively eliminates problems of common source inductance
when the HEXSense is used as a fast, high-current switch in non currant-
sensing applications.

Absolute Maximurt Ratings

o  Parametar | '! IMax. Uniis
Ip @ Tg = 25°C Continuous Drain Current, Vs @ 10V '_ o 4 1
Io @ To=100°C | Continuous Draln Current, Ves @ 10V 1 85 LA
low Pulsed Drain Currert @ Y s '_
P @ Tp=25"C | Power Dissipation 125 —r R
Linear Derating Factor o 1.0 TG
Vos Gate-to-Source Yoltage . ooz oy
Eus Singls Pulss Avalanche Energy @ T ' . 550 omd
[l _:___ __ _ | Avalanche Curtent @ i 14 [
Ean Repetitive Avalanche Energy @ iy | md
it Peak Dinde Recovery dv/dt (& ) o 4.8 | Vins
T Operating Junction and i -55 to +150 |
Tt Storage Temperature Range X S &
Soldering Temperature, for 10 seconds _'_ 300 (1.6mm from case) -l
_| Mounting Torgue, 6-32 or M3 screw ; 10 Mfsin (1.1 Mo} B _i_
Fhermal Resistance
) o Paramnatar ' i Min. Typ. Max. ; Units
|Pwec Junr.:llon to-Case = e ]
Rics Case-to-Sink, Fiat, Greased Surface i — ' os¢ — TN
[P _ jduncion-to-Ambient L= = [ ._8__ ' |

L3l




IRC644

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

Parametar Min. | Typ. | Max. Units Tast Conditions
Viamjoss Dirain-to-Source Breakdown Voltage 250 | — = Vo | Vas=0V, fp= 250pA
AV ERnssAT)| Breakdown Valtage Temp. Coefficient — | 037 | — ¥"”C |Rsfersnce to 25°C, Ip= 1MA
Fosien Static Drain-to-Source On-Resistance s - | 0.28 0 |Vas=10V, p=B.4A @
Vigity Gate Thresheld Voltage 20 — 40 V| Vpos=Ves, o= 2500A
Qs Forward Transconductance 6.6 — = S | Vps=50V, lp=B4A @
. . — — 25 You=250V, Vige=0V
Ioss Drain-to-Source Leakage Current — T PA Vo200V, YaeeOV, T125°C
ose Gate-to-Source Forward Leakage — — | 100 A Was=B0W
} Gate-to-Source Reverse Leakage — = | =100 Vaz=-20Y
Oy Total Gate Charge = _ 85 ip=144
Qs Gate-to-Source Charge P — 11 NS | Ypg=200V
Lga Gate-to-Drain {"Miller"} Charge o — — 3z Vas=10¥ See Fig. 6 and 13 @
tdio) Turn-0n Delay Time = 12 — Voo=125V
tr Rise Time = 37 — ns ip=14A
Tl Turn-Cif Delay Time T — 49 —_ Rg=%.11)
1 Fall Tirme — 29 —_ i Ap=8.701 See Figure 10@
Lo Internal Drain Inductance — 4.5 - : g?.,t;:ne(e& ées?: ) 2
nH  from package E
Ls internal Source Inductance — | 75 | — g‘!"edc%m;i'; of T
Ciss Input Capacitancs . — |20 | — | Ves=0V
Coss Output Capacitance  — [ 319 | — | PF [Vpe=28V
Cree Revarze Transfer Capacitance — a0 — i i f=1.0MHz See Figure 5
r Current Sensing Ratia 2830 | — | 2900} — lo=14A, Vas=10V
Cnss Output Capacitance of Sensing Cells — 3.0 — pF | Wgs=0V, Vps= 25V, f=1.0MHz

Source-Drain Ratings and Characteristics

Paramatar Min. | Typ. | Max. | Units ; Test Conditions

s Cantinuous Source Cument o o 14 MOSFET symbol

. {Bady Diade} A showing the

ilam Pulsed Source _Current o o 58 integral reverse

! (Bady Diode} O p-n junction diode.
 Vsn Digcde Forward Voltage —_ — 1.8 V| T=25°C, lg=14A, Vgs=0W @

b Reverse Recovery Time — 310 | 870 | ns | T,=25°C, Ir=14A

Cher Reverse Recovery Chaige — 35 | 73 | pul ldiddi=10040s @

ton Farward Tum-On Time {Intrinsic turn-on time Is neglegible {turm-on s dominated by Le+Lo) |
Notes:

1) Repetitive rating; putse width limited by @ Isp14A, difdtz150A015, Yoo:sVieriDss.

max. junction temperature {See Figure 11) T£150°C
@ Yoop=50V, starting Tu=25"C, L=4.50mH @ Pulse width = 300 ps; duty cysle 2%,

Re=2581, |las=14A (Seg Figure 12}
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tp. Drain Current {Amps;}

Ip, Drain Current (Amps)
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Fig 1. Typical Output Characteristics,
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VYas, Gate-to-Source Voltage (volts)

Fig 3. Typical Transfer Characteristics

Ip, Drain Current {Amps)

Rbs¢on): Drain-to-Source On Resistance
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Vpg, Drain-to-Source Voltage (volts)

Fig 2. Typical Qutput Characteristics,

Te=150°C
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Fig 4. Normalized On-Resistance

Ve, Temperature
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Vs, Drain-to-Source Voltage (volis)

Fig 5. Typical Capacitance Vs.
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Vgp, Source-to-Drain Voltage (volts)

Fig 7. Typical Source-Drain Diode
Forward Voltage

Vg, Gate-to-Source Voltage (volts}

Ip, Drain Current (Amps}
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SEE FIGURE 13
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Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage
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Fig 8. Maximum Safe Operating Area
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I, Drain Current (Amps)
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Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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CIRGUIT LAYOUT CONBIDERATICHS
= LOW STiEAY INDUCTANCE
v SRGUND PLANE
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Fig 14. Peak DCiode Recovery dv/dt Test Circuit
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Ty = 25°C
Ip = 144 -
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Fig 17. Typical HEXSense Ratio Vs.
Gate Voltage
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Fig 18. HEXSensse Ratio Test Circuit
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Fig 19. HEXSense Sensing Cell Cutput Capacitance Test Circuit

Appendix B: Package Outline Mechanical Drawing — See page 1510

Appendix C: Part Marking Informaticn — See page 1517
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