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ON Semiconductor®

FDFS2P106A

Integrated 60V P-Channel PowerTrench” MOSFET and Schottky Diode

General Description

The FDFS2P106A combines the exceptional
performance of ON Semiconductor's PowerTrench
MOSFET technology with a very low forward
voltage drop Schottky barrier rectifier in an SO-8
package.

This device is designed specifically as a single package
solution for DC to DC converters. It features a fast
switching, low gate charge MOSFET with very low on-
state resistance. The independently connected
Schottky diode allows its use in a variety of DC/DC
converter topologies.

Features
« 30 A, —60V RDS(ON) =110 mQ @ VGS =-10V

RDS(ON) =140 mQ @ Ves =—-4.5V

+ VE<045V @ 1A (T, =125°C)

VE<053V@1A
VE<0.62V@2A

Schottky and MOSFET incorporated into single
power surface mount SO-8 package

Electrically independent Schottky and MOSFET
pinout for design flexibility
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Symbol Parameter Ratings Units
Vbss MOSFET Drain-Source Voltage —60 \
Vass MOSFET Gate-Source Voltage +20 \%
Ib Drain Current — Continuous (Note 1a) -3 A
— Pulsed —10
Po Power Dissipation for Dual Operation 2 w
Power Dissipation for Single Operation (Note 1a) 1.6
(Note 1b) 1
(Note 1c) 0.9
T3, Tste Operating and Storage Junction Temperature Range —55 to +150 °C
VRrRM Schottky Repetitive Peak Reverse Voltage 45 \%
lo Schottky Average Forward Current (Note 1a) 1 A
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
FDFS2P106A FDFS2P106A 13” 12mm 2500 units

02001 Semiconductor Components Industries, LLC.
September-2017, Rev. 2

Publication Order Number:
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Electrical Characteristics

T, =25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units
Off Characteristics
BVpss Drain—Source Breakdown Voltage |Vgs=0V, Ip =—250 pA —60 \Y
%TE’SS (B::)ee"’}'f‘ig%"x[‘ Voltage Temperature || '_ 550 o Referenced to 25°C —60 mv/°C
lpss Zero Gate Voltage Drain Current Vps=-48V, Vgs=0V -1 MA
lesse Gate—Body Leakage, Forward Vgs =20V, Vps =0V 100 nA
lgssr Gate—Body Leakage, Reverse Vgs=-20V Vps=0V -100 nA
On Characteristics  (note 2)
Vas(th) Gate Threshold Voltage Vbs = Ves, Ip =—250 pA -1 -1.6 -3 \%
AVas(ih) Gate Threshold Voltage Ip = —250 pA,Referenced to 25°C 4 mvV/°C
AT, Temperature Coefficient
Robs(on) Static Drain—Source Ves=-10V, Ip=-3A 91 110 mQ
On-Resistance Ves=-45V, Ipb=-27A 112 140
Ves=-10V, Ip = =3 A, T;=125°C 150 | 192
Ion) On-State Drain Current Ves=-10V, Vps=-5V -10 A
OFs Forward Transconductance Vps =-5V, Ib=-3.3A 8 S
Dynamic Characteristics
Ciss Input Capacitance Vps=-30V, Vgs=0V, 714 pF
Coss Output Capacitance f=1.0 MHz 84 pF
Ciss Reverse Transfer Capacitance 33 pF
Switching Characteristics (note2)
td(on) Turn-On Delay Time Voo =-30V, Ip=-1A, 8 15 ns
tr Turn-On Rise Time Ves=-10V, Reen=60Q 11 19 ns
tacoff) Turn—Off Delay Time 28 45 ns
t Turn-Off Fall Time 8.5 17 ns
Qq Total Gate Charge Vps = =30V, Ip=-3A, 15 21 nC
Qqs Gate—Source Charge Ves =-10V nC
Qqu Gate-Drain Charge nC
Drain—Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain—Source Diode Forward Current -13 A
Vsp Drain—Source Diode Forward Ves=0V, Is=-1.3A (Note2) -08 | -1.2 \Y

Voltage
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Electrical Characteristics (continued)

T, =25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units
Schottky Diode Characteristics
Ir Reverse Leakage Vr=45V T,=25°C 2.8 80 UA
T,=125°C 2.2 80 mA
Ve Forward Voltage lF=1A T,=25°C 0.44 | 0.53 \
T,=125°C 0.34 | 0.45
le=2A T,=25°C 0.49 | 0.62
T,=125°C 0.42 | 0.57
Thermal Characteristics
Reia Thermal Resistance, Junction-to-Ambient (Note 1a) 78 °C/W
Reic Thermal Resistance, Junction-to-Case (Note 1) 40 °CIW

Notes:

1. Rgja is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the solder mounting surface of

the drain pins. Raic is guaranteed by design while Roca is determined by the user's board design.

b) 125°C/W when
mounted on a

0.02 in? pad of
Oj(g KLO 2 0z copper

XT

b oo

Scale 1: 1 on letter size paper

a) 78°C/W when
mounted on a
0.5in? pad of 2
0z copper

2. Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0%

Qﬁ% ﬁ/o c) 135°C/W when

mounted on a
minimum pad.

o8 0
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Typical Characteristics

Rpson) NORMALIZED
DRAIN-SOURCE ON-RESISTANCE

-lp, DRAIN-SOURCE CURRENT (A)
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Figure 1. On-Region Characteristics.

2 I
Ip=-3A
18 vy =-10v
16 |
14
12
1L /
0.8
0.6 /
0.4
-50 -25 0 25 50 75 100 125 150
T,, JUNCTION TEMPERATURE (°C)
Figure 3. On-Resistance Variation with
Temperature.
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Figure 5. Transfer Characteristics.
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Figure 2. On-Resistance Variation with
Drain Current and Gate Voltage.
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Figure 4. On-Resistance Variation with
Gate-to-Source Voltage.
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Figure 6. Body Diode Forward Voltage Variation
with Source Current and Temperature.
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Typical Characteristics
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Figure 7. Gate Charge Characteristics.
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Figure 9. Schottky Diode Forward Voltage.

Iz, REVERSE LEAKAGE CURRENT (A)

1000
= 1MHz
Ves=0V
800 -
—c
G ISS
i
W 600
=4
<
=
2 400 F
o
S
COSS
200 g
CRSS
0 . } ; ; : :
0 5 10 15 20

-Vps, DRAIN TO SOURCE VOLTAGE (V)

Figure 8. Capacitance Characteristics.
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Figure 10. Schottky Diode Reverse Current.
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Figure 11. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1c.
Transient thermal response will change depending on the circuit board design.
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