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International
Rectifier

HEXFET® Power MOSFET

® Dynamic dv/dt Rating
® Current Sense D
® |solated Central Mounting Hole

VDSS = 6OV

® 175°C Operating Temperature Kelvin

& Fast Switching - Source RDS(on) =0.014Q
e Fase of Paralleling G H Sorrent

® Simple Drive Requirements Ig  Sense ID = 70*A

Description

Third Generation HEXFETSs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, fow
on-resistance and cost-effectiveness.

The HEXSense device provides an accurate fraction of the drain current
through the additional two leads to be used for control 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 current-
sensing applications.

Absolute Maximum Ratings

TO-3P HexSense

Parameter Max. Units
b @ Tc=25°C Continuous Drain Current, Vas @ 10V 70*
Ip @ Tc=100°C | Continuous Drain Current, Vas @ 10V 64 A
Iom Pulsed Drain Current ® 360
Pp @ Tc =25°C | Power Dissipation 230 w
Linear Derating Factor 1.5 W/°C
Vas Gate-to-Source Voltage +20 \'2
Eas Single Pulse Avalanche Energy @ 640 mJ
dv/dt Peak Diode Recovery dv/dt @ 4.5 Vins
Ty Operating Junction and -55 to +175
Ts1a Storage Temperature Range oG
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 Iofein (1.1 Nem)
Thermal Resistance
Parameter Min. Typ. Max. . Units
Reic Junction-to-Case - - 065 |
Recs Case-to-Sink, Flat, Greased Surface — 0.24 — °C/W
Roua Junction-to-Ambient - — 0 |
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
V(sr)pss Drain-to-Source Breakdown Voltage 60 — — V [ Vas=0V, Ip= 250uA
AV@r)pss/AT.| Breakdown Voltage Temp. Coefficient — ]0.056| — | V/°C |Reference to 25°C, Ip= TmA
Roson) Static Drain-to-Source On-Resistance — — |0.014| Q |Ves=10V, Ip=54A @
Vasith) Gate Threshold Voltage 2.0 — 4.0 V | Vps=Vas, b= 250pA
Ofs Forward Transconductance 25 — — S | Vps=25V, Ip=54A @
Inss Drain-to-Source Leakage Current — — 2 nA Vig=60V, Vas=0V
— — 250 Vps=48V, Vags=0V, T,=150°C
lass Gate-to-Source Forward Leakage — — 100 nA Vas=20V
Gate-to-Source Reverse Leakage — — | -100 Ves=-20V
Qg Total Gate Charge — — 160 lo=64A
| Qgs Gate-to-Source Charge — — 48 nC | Vps=48V
Qgd Gate-to-Drain ("Miller") Charge — — 54 Ves=10V See Fig. 6 and 13 @
td(on) Turn-On Delay Time — 20 — Vpp=30V
1 Rise Time — 160 | — ns Ip=64A
td(ofh) Turn-Off Delay Time — 83 — Ra=6.2Q
t Fall Time — 150 | — Rp=0.45Q See Figure 10 ®
Lo Internal Drain Inductance — 5.0 — 2 iﬁv{:\e?& 2Ie5;arc'1 ’) 2
nH | from package Sl
Ls Internal Source Inductance — 13 —_ and center of ¢ et
die contact 5 S
Ciss Input Capacitance — |4500| — Vas=0V
Coss Output Capacitance — |2000| — pF | Vps= 25V
Ciss Reverse Transfer Capacitance — | 300 | — f=1.0MHz See Figure 5
r Current Sensing Ratio 2190 | — | 2430 | — |lp=80A, Vgs=10V
Coss Qutput Capacitance of Sensing Cells — 9.0 — pF | Vas=0V, Vps= 25V, f=1.0MHz
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current _ _ 70* MOSFET symbol D
(Body Diode) A showing the Kelrn
Ism | Pulsed Source Current _ — | 260 integral reverse @ St
(Body Diode) © p-n junction diode. S oo
Vsp Diode Forward Voltage — — 2.5 V | Ty=25°C, Is=90A, Vas=0V @
trr Reverse Recovery Time — | 270 | 540 ns | Tu=25°C, [r=64A
Qr Reverse Recovery Charge — 1.1 | 22 | pC |di/dt=100A/us @
ton Forward Turn-On Time Intrinsic tumn-on time is neglegible (tur-on is dominated by Ls+Lp)
Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature (See Figure 11)

@ Vpp=25V, starting Ty=25°C, L=92pH
RG=25Q, 1aA5=90A (See Figure 12)

* Current limited by the package, (Die Current =90A)

@ IsD<90A, di/dt<300A/us, VDDLV(BR)DSS,

Tu175°C

@ Pulse width < 300 ps; duty cycle <2%.
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I, Drain Current (Amps)

Ip. 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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Capacitance (pF)

Isp, Reverse Drain Current (Amps)
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Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode
Forward Voltage

Vgs, Gate-to-Source Voltage (volts)

Ip, Drain Current (Amps)

20 T T
Ip = B4A

Vo = 4av

Vpg = 30V

) Py

12 | /
Y

8 [

FOR TEST CIRCUIT
SEE FIGURE 13
0 40 80 120 160

Qg, Total Gate Charge (nC)

Fig 6. Typical Gate Charge Vs.
Gate-to-Source Voltage

104 = =
s OPERATION IN THIS AREA LIMITED
BY Apg (on) b
2 LU AN AR
103 :
E B H
N
2 /‘r B N i
102 i A M, \\ N [
S .Y 1‘
S o
v
T i
o =
5 PR ——+
Tg=259C
2 TJ=1759C
SINGLE PULSEI

10_1 2 5 1 2 5 10 2 5 102 2 5 103

Vps, Drain-to-Source Voltage (volts)

Fig 8. Maximum Safe Operating Area




IRCP054

Rp

Vps e AAA——
D.U.T.
K
101
;!41TE|D EI|Y PAlCKAlGE 4;{\/00
~, [L
h><_/
0 80 ~T J1ov
£ S Pulse Width < 1ps
< \ Duty Factor £ 0.1%
< N T
- 60 0
f s ~ " . . . . .
e NL Fig 10a. Switching Time Test Circuit
3 N
g ® N Vbs /~
bat N 90% \/ \
& N | |
= 2 | |
\ | | |
10% ! I
0 ° f t i
25 50 75 100 125 150 175 Vas A |
Tc, Case Temperature (°C) tdon) ¥ tapefy
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
1 T =
T
|
pO=0 jit
u 0.2 —’-—P: .J/
© 0.1
g 0.1 T
g2 I ]
i Z 8
L::_ﬁ .o,M'/ :' vl sIneLe PULSE
bo.01 (THERMAL RESPONSE)
§ = 0 o/ﬁ 3
2 : - ni
I:.titzol
NOTES:
1. DUTY FACTOR, D=ti/t2
5 2. PEAK Ty=Ppu X Zthje *+ Tc
10
1078 1074 1073 1072 0.1 1 10

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

85



IRCP054

Varytpto obtain VDS >
required las
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@ oriver Gate Drive
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Fig 14. Peak Diode Recovery dv/dt Test Circuit
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Fig 15. Typical HEXSense Ratio Vs.
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Fig 17. Typical HEXSense Ratio Vs.
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Fig 18. HEXSense Ratio Test Circuit
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Fig 19. HEXSense Sensing Cell Output Capacitance Test Circuit

Appendix B: Package Outline Mechanical Drawing — See page 1512

Appendix C: Part Marking Information — See page 1517 Intemational

Rectifier
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