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Description

Features of this design are a 150°C junction oper-
ating temperature, fast switching speed and im-
proved repetitive avalanche rating . These features
combine to make this design an extremely efficient
and reliable device for use in a wide variety of other
applications.

Features

[ VDS (V) =-60V
o I =-42A (Vas = -10V)

-60V P-Channel

1.G 2D 38
TO-252(DPAK) top view

MOSFET

e Rpson < 20mQ (Vgs = -10V) G5
g -
Ultra Low On-Resistance
150°C Operating Temperature D
e Fast Switching —
\ 4
AL
S
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tc =25°C |Continuous Drain Current, Vgs @ 10V (Silicon Limited) -70
Ip @ T = 100°C|Continuous Drain Current, Vs @ 10V (Silicon Limited) -44 A
Ip @ Tc =25°C |Continuous Drain Current, Vgs @ 10V (Package Limited) -42
Iom Pulsed Drain Current *- -280
Pp @T¢ =25°C |Power Dissipation 170 W
Linear Derating Factor 1.3 W/°C
Vas Gate-to-Source Voltage +20 \Y}
Eas (Thermaly limited) |Single Pulse Avalanche Energy?- 140 mJ
Eas (Tested ) Single Pulse Avalanche Energy Tested Value - 790
lar Avalanche Current ! See Fig.12a, 12b, 15, 16 A
Ear Repetitive Avalanche Energy °- mJ
Ty Operating Junction and -55 to + 150
Tstg Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting Torque, 6-32 or M3 screw ’- 10 Ibfein (1.1Nem)
Thermal Resistance
Parameter Typ. Max. Units
RoJc Junction-to-Case 8- 0.75
Roua Junction-to-Ambient (PCB Mount, steady state) 7-8- 40
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-60V P-Channel MOSFET

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

Parameter Min. | Typ. | Max. | Units Conditions
V(8Rr)pSs Drain-to-Source Breakdown Voltage -55 V  |Vgs =0V, Ip = -250pA
AV grypss/AT, |Breakdown Voltage Temp. Coefficient -0.054 V/°C |Reference to 25°C, Ip = -1mA
Rbs(on) Static Drain-to-Source On-Resistance 20 mQ |Vgs =-10V, Ip = -42A3%
Vesith) Gate Threshold Voltage -1.11-1.8 | -25 V  |Vps = Vs, Ip = -250uA
gfs Forward Transconductance 19 S [Vps=-25V, Ip =-42A
Inss Drain-to-Source Leakage Current -25 | pA [Vps=-55V, Vgs =0V
-200 Vps = -4V, Vg = OV, T, = 125°C
lass Gate-to-Source Forward Leakage 100 | nA |Vgs=-20V
Gate-to-Source Reverse Leakage -100 Vas = 20V
Qq Total Gate Charge 120 | 180 Ip = -42A
Qgs Gate-to-Source Charge 32 nC |Vps=-44V
Qqq Gate-to-Drain ("Miller") Charge 53 Vas =-10V 3
tacon) Turn-On Delay Time 20 Vpp = -28V
t, Rise Time 99 Ip = -42A
taof) Turn-Off Delay Time 51 ns |[Rg=2.6Q
t Fall Time 64 Vas =-10V 3
Lg Internal Source Inductance 7.5 nH |Between lead,
and center of die contact
Ciss Input Capacitance 3500 Vas =0V
Coss Output Capacitance 1250 Vps = -25V
Cres Reverse Transfer Capacitance 450 pF |f =1.0MHz
Coss Output Capacitance 4620 Vas =0V, Vpg =-1.0V, f=1.0MH3
Coss Output Capacitance 940 Vgs =0V, Vpg =-44V, f=1.0MHz
Coss eff. Effective Output Capacitance 1530 Vgs = 0V, Vpg = 0V to -44V *

Source-Drain Ratings and Characteristics

Parameter Min. | Typ. | Max. [ Units Conditions

Is Continuous Source Current -42 MOSFET symbol

(Body Diode) A |showing the
Ism Pulsed Source Current -280 integral reverse

(Body Diode) - p-n junction diode.
Vsp Diode Forward Voltage -1.3 vV [Ty=25°C, Ig =-42A, Vgg =0V *
ty Reverse Recovery Time 61 92 ns |Ty=25°C, Ip =-42A, Vpp = -28V
Q Reverse Recovery Charge 150 | 220 | nC |di/dt=-100A/us 3
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)
Notes:
1. Repetitive rating; pulse width limited by 5. Limited by Tymax , S€€ Fig.12a, 12b, 15, 16 for typical repetitive

max. junction temperature. avalanche performance.

2. Limited by Tjmay, starting T;=25°C, L = 0.16mH
Rg = 25Q, Iag = -42A, Vgs =-10V. Part not
recommended for use above this value.

3.Pulse width < 1.0ms; duty cycle < 2%.

4. Coss eff. is a fixed capacitance that gives the
same charging time as Coss While Vpg is rising

from 0 to 80% Vpss .

6. This value determined from sample failure population. 100%
tested to this value in production.
7. This is applied to D2Pak, when mounted on 1" square PCB (FR-
4 or G-10 Material).

8. Rgis measured at T, approximately 90°C
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Fig 1. Typical Output Characteristics
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Fig 2. Typical Output Characteristics
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-60V P-Channel
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-60V P-Channel MOSFET
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-60V P-Channel MOSFET
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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.

. Safe operation in Avalanche is allowed as long asTjmay is

not exceeded.

. Equation below based on circuit and waveforms shown in

Figures 12a, 12b.

. Ppb (ave) = Average power dissipation per single

avalanche pulse.

. BV = Rated breakdown voltage (1.3 factor accounts for

voltage increase during avalanche).

. Iy = Allowable avalanche current.
. AT = Allowable rise in junction temperature, not to exceed

Timax (@assumed as 25°C in Figure 15, 16).
tav = Average time in avalanche.

D = Duty cycle in avalanche = t,, f
Zinyc(D, tay) = Transient thermal resistance)

PD (ave) = 112 ( 1.3-BV-loy) = AT/ Zipyc
oy = 2AT/ [1.3-BV-Zy]
Eas (aR) = P (ave)'tav
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-60V P-Channel MOSFET
Package Mechanical Data TO-263
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Symbol Min Nom Max Min Nom Max
A 4.40 4.57 4.57 0.173 0.180 0.185
Al 1.22 1.27 1.27 0.048 0.050 0.052
A2 2.59 2.69 2.69 0.102 0.106 0.110
A3 0.00 0.10 0.10 0.000 0.004 0.008
b 0.77 0.813 0.813 0.030 0.032 0.035
b1l 1.20 1.270 1.270 0.047 0.050 0.054
c 0.34 0.381 0.381 0.013 0.015 0.019
D1 8.60 8.70 8.99 0.339 0.343 0.354
E 10.00 10.16 10.16 0.394 0.400 0.404
E2 10.00 10.10 10.10 0.394 0.398 0.402
e 2.54BSC 0.100BSC
H 14.70 15.10 15.50 0.579 0.594 0.610
H2 1.17 1.27 1.40 0.046 0.050 0.055
L 2.00 2.30 2.60 0.079 0.091 0.102
L1 1.45 1.55 1.70 0.057 0.061 0.067
L4 0.25BSC 0.010BSC
6 0° 5° 8° 0° 5° 8°
e1 5° 7° 9° 5° 7° 9°
02 1° 3° 5° 1° 3° 5e
DEP 0.05 0.10 0.20 0.002 0.004 0.008
www.umw-ic.com 7 UTD Semiconductor Co.,Limited




UMW ss0.

IRF4905

Package Mechanical Data TO-220

C1

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

E A
B2 c2 Dimensions
| —'3 ‘/S H Ref. Millimeters Inches
‘ k/f// Min. Typ. Max. Min. Typ. Max.
—
A 2.10 250 |0.083 0.098
A A2 0 0.10 0 0.004
T | B B 0.66 0.86 | 0.026 0.034
/// \\
\ / N 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 J/ D 5.90 6.30 | 0.232 0.248
AN pd
j—" D1 5.30REF 0.209REF
DETAILA / E 6.40 6.80 | 0.252 0.268
! 4 E1 | 463 0.182
- D G 4.47 467 |0.176 0.184
o /S H 9.50 10.70 | 0.374 0.421
A
i o L 1.09 1.21 | 0.043 0.048
E1 P L2 1.35 1.65 | 0.053 0.065
‘ : : L2 V1 7° 7°
‘ Llj ‘ DETAIL A 5 o ° °
! ‘ ! — V2 0 6 0 6

Ordering information

Order code Package Baseqty Deliverymode
UMW IRF4905STRL TO-252 2500 Tape and reel
UMW IRF4905STRLP TO-263 800 Tape and reel
UMW IRF4905 TO-220 1000 Tube and Box
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