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SHENZHEN YIXINWEI TECHNOLOGY CO.,LTD  IRFR7540PbF

Power MOSFET
Application
e Brushed Motor drive applications Vbss 60V
e BLDC Motor drive applications D
e Battery powered circuits 1 Roson typ- 4.0mQ
e Half-bridge and full-bridge topologies . :j A max 4.8mQ
e Synchronous rectifier applications Ip (silicon Limited) 110A®
o Resonant mode power supplies s I 90A
o OR-ing and redundant power switches D (Package Limited)
e DC/DC and AC/DC converters
e DC/AC Inverters D ‘
"/ R \:\: h‘ . S
L 'GD
Benefits e
e Improved Gate, Avalanche and Dynamic dV/dt Ruggedness D-Pak I-Pak
e Fully Characterized Capacitance and Avalanche SOA IRFR7540PbF  IRFU7540PbF
e Enhanced body diode dV/dt and dl/dt Capability
e |ead-Free, RoHS Compliant G D s
Gate Drain Source
Base part number | Package Type Standard Pack Orderable Part Number
Form Quantity
Tube 75 IRFR7540PbF
IRFR7540PbF D-Pak Tape and Reel 2000 IRFR7540TRPbF
Tape and Reel Left 3000 IRFR7540TRLPbF
IRFU7540PbF I-Pak Tube 75 IRFU7540PbF
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Fig 1. Typical On-Resistance vs. Gate Voltage Fig 2. Maximum Drain Current vs. Case Temperature
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Absolute Maximum Rating

Symbol Parameter Max. Units
Ib @ Tc =25°C Continuous Drain Current, Vgs @ 10V (Silicon Limited) 1100

Ib @ Tc =100°C  |Continuous Drain Current, Vgs @ 10V (Silicon Limited) 78

Ib @ Tc=25°C Continuous Drain Current, Vgs @ 10V (Wire Bond Limited) 90 A
lom Pulsed Drain Current @ 440*

Po @Tc = 25°C Maximum Power Dissipation 140 w

Linear Derating Factor 0.95 W/°C

Ves Gate-to-Source Voltage +20 V
T . .

T«JS,TG gt%er;agttlen%:rlrj]rggtrlgpu?en(Fj{ange -5 o+ 175 °C

Soldering Temperature, for 10 seconds (1.6mm from case) 300

Avalanche Characteristics

Eas (Thermaliy imied)  |Single Pulse Avalanche Energy ® 160 mJ
Eas (Thermaly imitesy  |Single Pulse Avalanche Energy 273

I Avalanche Current @ . A
IQER Repetitive Avalanche Energy @ See Fig 15, 16, 23a, 23b mJ
Thermal Resistance

Symbol Parameter Typ. Max. Units
Resc Junction-to-Case —_ 1.05

Reua Junction-to-Ambient (PCB Mount) ® — 50 °C/W
Rea Junction-to-Ambient —_— 110

Static @ T, = 25°C (unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. | Units Conditions
V(BRr)DSS Drain-to-Source Breakdown Voltage 60 | — V Ves = 0V, Ip = 250uA

AV gripss/AT, |Breakdown Voltage Temp. Coefficient — | 48 | — | mV/°C |Reference to 25°C, Ip = 1mA @
Ros(on) Static Drain-to-Source On-Resistance : gg ﬁ mQ xgz ; 23?8(},?0_:636?::\6\

Vs(th) Gate Threshold Voltage 21 | — | 37 V. |Vps = Vs, Ip = 100pA

loss Drain-to-Source Leakage Current —— 115% HA xzz = 28&% 2S=_00\>/, T 2125°C
loss Gate-to-Source Forward Leakage — | — | 100 nA Vs = 20V

Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
Re Gate Resistance — | 24 | — Q
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Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. |Units Conditions
gfs Forward Transconductance 200 —_— —_— S [Vps =10V, Ip =66A
Qq Total Gate Charge — 86 130 Ip = 66A
Qgs Gate-to-Source Charge —_— 22 — | Vps = 30V
Qg Gate-to-Drain Charge — 27 —_ Vas = 10V
Qsyne Total Gate Charge Sync. (Qg— Qgd) — 59 —
ta(on) Turn-On Delay Time e 8.7 o Vop = 30V
t Rise Time o 38 —_— Ip = 66A
taom Turn-Off Delay Time — [ 59 | — | ™ |Re=270
t; Fall Time —_— 32 —_— Vgs = 10VO
Ciss Input Capacitance — | 4360 | — Ves = OV
Coss Output Capacitance —_— 410 —_— Vps = 25V
Crss Reverse Transfer Capacitance —_— 260 —_— oF f =1.0MHz, See Fig.7
Cossoff(ER) g}eec:g;eé ‘f;‘t’;é)capac'tance — | a0 | — Ves = 0V, VDS = 0V to 48V®
Cossefi(tr)  |Output Capacitance (Time Related) e 530 —_— Vgs =0V, VDS =0V to 48V®
Diode Characteristics
Symbol Parameter Min. | Typ. | Max. |Units Conditions
Is Continuqus Source Current | — 11100 MOS!:ET symbol o

(Body Diode) showing the

A |

lsu Pulsed Spurce Current | — | 440" mtegral reverse

(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — —_— 1.2 V |T;=25°C,ls=66A\Vgs =0V ®
dv/dt Peak Diode Recovery dv/dt® —_— 11 —— | VIns |T; =175°C,ls = 66A,Vps = 60V
t Reverse Recovery Time : 2‘71 : ns %—; ?g 5?0 \I/,:Dz _6:;\\/
Qr Reverse Recovery Charge : Z? : nC IIJ 4—; 12255 CC di/dt = 100A/us ©
IrRrM Reverse Recovery Current — 1.9 — A [T,=25°C
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Fig 8. Typical Gate Charge vs.

Fig 7. Typical Capacitance vs. Drain-to-Source Voltage
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Fig 9. Typical Source-Drain Diode Forward Voltage
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Fig 11. Drain-to-Source Breakdown Voltage
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Fig 13. Typical On-Resistance vs. Drain Current
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Fig 15. Avalanche Current vs. Pulse Width
180 . i
TOP Single Pulse Notes on Repetitive Avalanche Curves , Figures 15, 16:
160 BOTTOM 1.0% Duty Cycle (For further info, see AN-1005 at www.irf.com)
— \ Ip = 66A 1.Avalanche failures assumption:
g 140 Purely a thermal phenomenon and failure occurs at a
- \\ temperature far in excess of Tjmax. This is validated for every
% 120 \ AN part type.
5 N \ 2. Safe operation in Avalanche is allowed as long asTmax is not
o 100 N \ exceeded.
g Q 3. Equation below based on circuit and waveforms shown in Figures
s 80 N 23a, 23b.
z 60 N \ 4. Pp ave) = Average power dissipation per single avalanche pulse.
- \\ \ 5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
E’E N, increase during avalanche).
40 N
w \ \ 6. I,y = Allowable avalanche current.
20 \ 7. AT = Allowable rise in junction temperature, not to exceed Tjnax
NG [N (assumed as 25°C in Figure 14, 15).
0 tav = Average time in avalanche.
25 50 75 100 125 150 175 D = Duty cycle in avalanche = tav -f

Zinyic(D, tay) = Transient thermal resistance, see Figures 13)
PD (ave) = 1/2 ( 1.3-BV-lay) = AT/ Zinyc
lay = 2AT/ [1.3-BV-Zy]

Fig 16. Maximum Avalanche Energy vs. Temperature Eas (ar) = P (ave)tav
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Fig 21. Typical Stored Charge vs. dif/dt
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