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60V N-Channel MOSFET

Application
Brushed motor drive applications
BLDC motor drive applications

Battery powered circuits

Half-bridge and full-bridge topologies A
Synchronous rectifier applications G <
Resonant mode power supplies

OR-ing and redundant power switches

DC/DC and AC/DC converters S
DC/AC inverters
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Fig 1. Typical On-Resistance vs. Gate Voltage Fig 2. Maximum Drain Current vs. Case Temperature
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60V N-Channel MOSFET

Absolute Maximum Rating

Symbol Parameter Max. Units
Ib @ Tc =25°C Continuous Drain Current, Vgs @ 10V (Silicon Limited) 710

Ib @ Tc =100°C |Continuous Drain Current, Vgs @ 10V (Silicon Limited) 50

Ib @ Tc=25°C Continuous Drain Current, Vgs @ 10V (Package Limited) 56 A
Iom Pulsed Drain Current @ 280

Po @Tc = 25°C Maximum Power Dissipation 99 w

Linear Derating Factor 0.66 W/°C

Vas Gate-to-Source Voltage +20 \%
T . -

T;TG gt%er;?:)tlen'?':rlrjlg(e:tgpuraendRange -5 o+ 175 °C

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

Avalanche Characteristics

Symbol Parameter Max. Units
Eas (Thermaliy imies)  |Single Pulse Avalanche Energy ® 120 mJ
Eas (thermaiy imieay ~ |Single Pulse Avalanche Energy ® 178

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

Symbol Parameter Typ. Max. Units
Reuc Junction-to-Case —_ 1.52

Reua Junction-to-Ambient (PCB Mount) —_— 50 °C/W
Roua Junction-to-Ambient —_— 110
Static @ T, = 25°C (unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. | Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 60 | — |— | V |Ves=0V, Ip=250pA
AV (gripss/AT,|Breakdown Voltage Temp. Coefficient — | 47 | — |mV/°C |Reference to 25°C, Ip = 1mA
Ros(on) Static Drain-to-Source On-Resistance — | 66 | 79 | mQ [Vgs =10V, Ip=43A
— 8.5 — VGS = 60V, Ib= 21A
VGS(th) Gate Threshold Voltage 2.1 —_— 3.7 V Vps = Vas, Ip = 1OOHA
Ibss Drain-to-Source Leakage Current — 11 5% HA xzz = ggx\x; C;S:_O%/,TJ S35
loss Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V

Reg Gate Resistance — | 15 | — Q

Notes:

@ Calculated continuous current based on maximum allowable junction temperature. Bond wire current limit is 56A by
source bonding technology. Note that current limitations arising from heating of the device leads may occur with
some lead mounting arrangements. (Refer to AN-1140)

Repetitive rating; pulse width limited by max. junction temperature.

Limited by Tymax, starting T, = 25°C, L = 130uH, Rg = 509, Ias = 43A, Vgs =10V.

Isp < 43A, di/dt < 1020A/us, Vpp < V(grypss, Ty< 175°C.

Pulse width < 400us; duty cycle < 2%.

Coss eff. (TR) is a fixed capacitance that gives the same charging time as C,ss While Vpgs is rising from 0 to 80% Vpss.
Coss eff. (ER) is a fixed capacitance that gives the same energy as Coss While Vpgs is rising from 0 to 80% Vpss.

Ry is measured at T,; approximately 90°C.

Limited by Tymax, starting T, = 25°C, L = 1mH, Rg = 50Q, las = 19A, Vs =10V.

OO0 ®O 0O
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Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)

60V N-Channel MOSFET

Symbol Parameter Min. | Typ. | Max. |Units Conditions
gfs Forward Transconductance 56 —_— —_— S |Vps =25V, Ip =43A
Qq Total Gate Charge — 58 87 Ip = 43A
Qgs Gate-to-Source Charge —_— 14 — | Vps = 30V
Qg Gate-to-Drain Charge — 18 —_ Vas = 10V
Qsyne Total Gate Charge Sync. (Qg — Qgd) — 26 —
ta(on) Turn-On Delay Time e 8.1 o Vop = 30V
t Rise Time o 28 —_— Ip = 43A
taom Turn-Off Delay Time — [ 36 | — | ™ Re=270
t; Fall Time —_— 20 —_— Ves =10V ©
Ciss Input Capacitance — [ 3020 | — Ves = OV
Coss Output Capacitance —_— 280 —_— Vps = 25V
Crss Reverse Transfer Capacitance —_— 180 —_— oF f =1.0MHz, See Fig.7
Cousst®)  |(emerey Relamod) oo — | 200 | — Ves = OV, Vps = OV to 48V0
Cossefi(tr)  |Output Capacitance (Time Related) e 370 —_— Vgs = 0V, Vps = 0V to 48V®
Diode Characteristics
Symbol Parameter Min. | Typ. | Max. |Units Conditions
Is Continuqus Source Current | — | 7110 MOS!:ET symbol 0
(Body Diode) showing the
A |
lsu Pulsed Spurce Current L L 280 mtegral reverse
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — —_— 1.2 V |T;=25°C,ls=43AVgs =0V ®
dv/dt Peak Diode Recovery dv/dt —_— 12 — | VIns|T; =175°C,ls=43A,Vps = 60V®
— 26 — T,=25°C Vpp =51V
ter Reverse Recovery Time — 29 —— " [1,=125°C - = 43A,
— 22 — T,=25°C di/dt = 100A/us ®
Qr Reverse Recovery Charge — 30 — nC T,=125°C
IrRrM Reverse Recovery Current — 1.5 — A [T,=25°C
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60V N-Channel MOSFET
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Fig 16. Maximum Avalanche Energy vs. Temperature

Notes on Repetitive Avalanche Curves , Figures 15, 16:

1.Avalanche failures assumption:
Purely a thermal phenomenon and failure occurs at a
temperature far in excess of Tjmax. This is validated for every
part type.
2. Safe operation in Avalanche is allowed as long asTmax is not
exceeded.
3. Equation below based on circuit and waveforms shown in Figures
23a, 23b.
4. Pp ave) = Average power dissipation per single avalanche pulse.
5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
increase during avalanche).
6. I,y = Allowable avalanche current.
7. AT = Allowable rise in junction temperature, not to exceed Tjnax
(assumed as 25°C in Figure 14, 15).
tav = Average time in avalanche.
D = Duty cycle in avalanche = tav -f
Zinyc(D, tay) = Transient thermal resistance, see Figure 14)
PD (ave) = 1/2 (1.3-BV'loy) = AT/ Zinyc
lay = 2AT/ [1.3-BV-Zy]
EAS (AR) — PD (ave) tav
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Vgs(th): Gate threshold Voltage (V)
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60V N-Channel MOSFET
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@ Driver Gate Drive

60V N-Channel MOSFET
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Package Mechanical Data TO-252 60V N-Channel MOSFET

E - A
B2 c2 Dimensions
| —'ﬁ '/S H Ref. Millimeters Inches
J k/f/ Min. Typ. Max. | Min. Typ. Max.
—
A 2.10 250 | 0.083 0.098
o A2 0 0.10 0 0.004
T | - B 0.66 0.86 | 0.026 0.034
/// \\
‘ / \ B2 5.18 5.48 | 0.202 0.216
\ LF \ ', \! C 0.40 0.60 | 0.016 0.024
| | | \ / c2 0.44 0.58 | 0.017 0.023
| B \C / D 5.90 6.30 | 0.232 0.248
AN e
G — D1 5.30REF 0.209REF
DETALA / E 6.40 6.80 | 0.252 0.268
) =y E1 | 463 0.182
o _ G 4.47 4.67 | 0.176 0.184
o ./4? ﬁ H | 950 10.70 | 0.374 0.421
A
— N ¥ L 1.09 1.21 | 0.043 0.048
El < L2 1.35 1.65 | 0.053 0.065
‘ ‘ ‘ L2 V1 7° 7°
‘ Llﬁ ‘ DETAIL A 5 o ° P
: ‘ : — V2 0 6 0 6

Ordering information

Order code Package Baseqty Delivery mode

UMW IRFR7546TR TO-252 2500 Tape and reel
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