onsemi

MOSFET - P-Channel,

POWERTRENCH®
=100 V, =15 A, 67 mQ

FDMC86139P

General Description

This P-Channel MOSFET is produced using onsemi’s advanced
POWERTRENCH technology. This very high density process is
especially tailored to minimize on—state resistance and optimized for
superior switching performance.

Features

® Max rps(on) = 67 mQ at Vgs=-10V,I[p=-44 A

® Max IDS(on) = 89 mQatVgs=-6V,Ip=-3.6 A

® Very Low RDS-On Mid Voltage P Channel Silicon Technology
Optimised for Low Qg

® This Product is Optimised for Fast Switching Applications as well as

Load Switch Applications
® 100% UIL Tested
® These Devices are Pb—Free and are RoHS Compliant

Applications
® Active Clamp Switch
® [ oad Switch
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FDMC = Specific Device Code
86139P = Specific Device Code
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P-Channel MOSFET

ORDERING INFORMATION

See detailed ordering and shipping information on page 6 of
this data sheet.

Publication Order Number:
FDMC86139P/D


http://www.onsemi.com/
https://www.onsemi.com/products/discretes-drivers/mosfets

FDMC86139P

MOSFET MAXIMUM RATINGS (T, = 25°C unless otherwise noted)

Symbol Parameter Rating Unit
Vps Drain to Source Voltage 100 \
Vas Gate to Source Voltage 125 \%

Ib Drain Current Continuous Tc=25°C -15 A
Continuous (Note 1a) Ta=25°C -4.4
Pulsed -30

Eas Single Pulse Avalanche Energy (Note 3) 121 mJ

Pp Power Dissipation Tc=25°C 40 w
Power Dissipation (Note 1a) Ta=25°C 2.3

Ty, Tstg | Operating and Storage Junction Temperature Range -55to + 150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

THERMAL CHARACTERISTICS

Symbol Parameter Rating Unit
ReJc Thermal Resistance, Junction to Case 3.1 °C/W
ReJa Thermal Resistance, Junction to Ambient (Note 1a) 53

1. Rgya is determined with the device mounted on a 1 in2 pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rg ¢ is guaranteed
by design while Rgca is determined by the user’s board design.

a. 53°C/W when mounted on b. 125°C/W when mounted on
a 1in? pad of 2 oz copper a minimum pad of 2 oz copper

2. Pulse Test: Pulse Width < 300 us, Duty cycle < 2.0%.
3. Starting Ty =25°C; P-ch: L=3mH, Ias=-9 A, Vpp=-100V, Vgs =-10 V. 100% test al L = 0.1 mH, Iag = -28 A
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FDMC86139P

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Symbol Parameter Test Conditions | min | o | Max | unit |
OFF CHARACTERISTICS
BVpss Drain to Source Breakdown Volt- Ip=-250 uA, Vgg=0V -100 - - \Y
age
ABVpgg Breakdown Voltage Temperature Ip = -250 A, referenced to 25°C - -63 - mV/°C
——=— | Coefficient
AT,
Ibss Zero Gate Voltage Drain Current Vps=-80V,Vgs=0V - - -1 uA
lgss Gate to Source Leakage Current Vgs=125V,Vpg=0V - - +100 nA
ON CHARACTERISTICS
Vasith) Gate to Source Threshold Voltage | Vgs = Vps, Ip = -250 nA -2 -3 -4 \Y
AVsn) Gate to Source Threshold Voltage | Ip = -250 uA, referenced to 25°C - 7 - mV/°C
Temperature Coefficient
AT,
rDS(on) Static Drain to Source Vgs=-10V,Ip=-44A - 56 67 me
On Resistance
Vgs=-6V,Ip=-36A - 69 89
Vgs=-10V, Ip=-4.4A, Ty=125°C - 87 104
dFs Forward Transconductance Vps=-10V,Ip=-4.4A - 12 - S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=-50V,Vgs=0V,f=1MHz - 1001 1335 pF
Coss Output Capacitance - 178 240 pF
Crss Reverse Transfer Capacitance - 10 15 pF
Rg Gate Resistance 0.1 1.6 3.2 Q
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Vpp=-50V,Ip=-4.4A,Vgs=-10V, - 11 20 ns
—— Rgen=6Q
t Rise Time - 25 10 ns
td(off) Turn-Off Delay Time - 17 30 ns
t Fall Time - 4 10 ns
Qqg(tom) Total Gate Charge Vpp=-50V,Ip=-44A,Vgs=0Vto-10V - 16 22 nC
Vpp=-50V,Ip=-44A, Vgs=0Vto-6V - 9.8 14
Qgs Total Gate Charge Vpp=-50V,Ip=-4.4A - 4.5 - nC
Qqd Gate to Drain “Miller” Charge - 3.2 - nC
DRAIN-SOURCE DIODE CHARACTERISTICS
Vsp Source to Drain Diode Forward Vgs =0V, Ig=-4.4 A (Note 2) - -0.84 -1.3 \
Voltage
Vgs=0V, Ig=-1.9 A (Note 2) - -0.79 -1.2
ter Reverse Recovery Time Ir=-4.4 A, di/dt = 100 Alus - 70 112 ns
Qr Reverse Recovery Charge - 141 225 nC

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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Figure 1. On Region Characteristics
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FDMC86139P

TYPICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
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Figure 5. Transfer Characteristics

~Vgs, GATE TO SOURCE VOLTAGE (V)

~Vgp, BODY DIODE FORWARD VOLTAGE (V)
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FDMC86139P

TYPICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (continued)
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Figure 7. Gate Charge Characteristics
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Figure 9. Unclamped Inductive Switching
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FDMC86139P

TYPICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (continued)
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Figure 13. Junction-to-Ambient Transient Thermal Response Curve

ORDERING INFORMATION

Device Device Marking Package Type Reel Size Tape Width Shipping’
FDMC86139P FDMC86139P WDFN8 3.3x3.3, 0.65P 13” 12 mm 3000 / Tape & Reel
Power 33
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

POWERTRENCH is registered trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other
countries.
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MECHANICAL CASE OUTLINE
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Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
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LITERATURE FULFILLMENT: TECHNICAL SUPPORT
Email Requests to: orderlit@onsemi.com North American Technical Support: Europe, Middle East and Africa Technical Support:

Voice Mail: 1 800-282-9855 Toll Free USA/Canada  Phone: 00421 33 790 2910
i Website: www.onsemi.com Phone: 011 421 33 790 2910 For additional information, please contact your local Sales Representative
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