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P-Channel 2.5V Specified PowerTrench® MOSFET

General Description

This P-Channel 2.5V specified MOSFET is produced
using Fairchild Semiconductor’'s advanced
PowerTrench process that has been especially tailored
to minimize the on-state resistance and yet maintain
low gate charge for superior switching performance.

Applications

e Low Dropout Regulator
e DC/DC converter
e Load switch

¢ Motor driving

Features

e 55 A, —20 V. RDS(ON) =0.050 Q @ VGS =45V
RDS(ON) =0.070 Q @ VGS =-25V.

o Low gate charge (13nC typical)

¢ High performance trench technology for extremely
low RDS(ON) .

¢ High power and current handling capability in a
widely used surface mount package.
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Symbol Parameter Ratings Units
Vpss Drain-Source Voltage -20 \Y
Vass Gate-Source Voltage +8 \Y
Ib Drain Current — Continuous (Note 1a) ) A
— Pulsed -30
Po Power Dissipation for Single Operation (Note 1a) 3 w
(Note 1b) 1.3
(Note 1c) 11
Ty, Teg Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rosa Thermal Resistance, Junction-to-Ambient (Note 1a) 42 °C/W
Rosc Thermal Resistance, Junction-to-Case (Note 1) 12 °C/W
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
434 FDT434P 13” 12mm 2500 units
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Electrical Characteristics

T, =25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units
Off Characteristics
BVoss Drain—Source Breakdown Voltage Ves =0V, Ip =250 pA -20 \
ABVbss Breakdown Voltage Temperature Ip = —250 pA,Referenced to 25°C —28 mV/°C
AT, Coefficient
Ipss Zero Gate Voltage Drain Current Vps=-16V, Vgs=0V -1 uA
lgsse Gate—Body Leakage Current, Ves =8V, Vps =0V 100 nA
Forward
lessr Gate—Body Leakage Current, Ves=-8V Vps=0V -100 nA
Reverse
On Characteristics  (Note 2)
Vas(th) Gate Threshold Voltage Vps = Vas, Ip = =250 YA -04 | -0.6 -1 \%
AVes(th) Gate Threshold Voltage Ip = —250 pA,Referenced to 25°C 2 mV/°C
AT, Temperature Coefficient
Rbs(on) Static Drain—Source Ves=—-45V, Ip=-6A 0.040 | 0.050 Q
On—Resistance Vegs=-25V, Ip=—4A 0.050 | 0.070
VGS =-45 V, |D =—6A TJ=125°C 0.067 | 0.083
Ip(on) On-State Drain Current Ves=—4.5V, Vps=-5V -20 A
OFs Forward Transconductance Vps=-10V, Ib=—6A 6.5 S
Dynamic Characteristics
Ciss Input Capacitance Vps =10V, Ves=0V, 1187 pF
Coss Output Capacitance f=1.0 MHz 270 pF
Crss Reverse Transfer Capacitance 114 pF
Switching Characteristics (Note 2)
ta(on) Turn—On Delay Time Vop=-5V, Ib=-1A, 8 16 ns
t, Turn—On Rise Time Ves=—4.5V, Reen=6Q 15 | 25 ns
tacoff) Turn—Off Delay Time 45 65 ns
tf Turn—-Off Fall Time 30 50 ns
Qg Total Gate Charge Vs =-10V, Ib=-6A, 13 19 nC
Qgs Gate—Source Charge Ves=—4.5V 1.8 nC
Qgq Gate—Drain Charge 3 nC
Drain—Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain—Source Diode Forward Current -2.5 A
Vsp Drain—Source Diode Forward Ves=0V, Is=-25A (Note2) -0.75 | -1.2 \%
Voltage
Notes:
1.R, ,, 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

0JA

the drain pins. R

Il

0JC

a) 42°C/W when
mounted on a 1in?
pad of 2 oz copper

Scale 1: 1 on letter size paper

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

11

is guaranteed by design while RecA is determined by the user's board design.

b) 95°/W when mounted I‘L

on a .0066 in? pad of

2 oz copper

c) 110°/W when mounted on a

minimum pad.
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Figure 1. On-Region Characteristics.
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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. Figure 8. Capacitance Characteristics.
100 S=—= 200 T
i 1001s SINGLE PULSE
" RosonLMIT | T A < 1oms 160 | Roua = 110°C/W
g © = ; 100ms Ta=25°C
-~ S
= 2 —
E - Dcms g £ 120
™
E © 80
E = Ves= 4.5V
& 041 L SINGLEPULSE
j E R 110°CW 40 1
F o Te2scc M~
C Nl
001 UL o bl I T T e AL
0.1 1 10 100 0.0001  0.001 0.01 0.1 1 10 100 1000
'VDs DRAIN-SOURCE VOLTAGE (V) SINGLE PULSE TIME (SEC)
Figure 9. Maximum Safe Operating Area. Figure 10. Single Pulse Maximum
Power Dissipation.
z ! —— S=Ei e —————==
o Fo—os £ — =
2 =08 T+
=] 02 — = Rosat) =r(t) * R osa
uz o g Rosa = 110 °C/W
= pra
O = A
w »n
wow
B E
a
i
Es
EF Ty-Ta=P*Rea(t)
] Duty Cycle,D =t {/t, 1
T o001 L1 L 111
0.001 0.01 0.1 1 10 100 1000
t1, TIME (sec)

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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NOTES: UNLESS OTHERWISE SPECIFIED

A) DRAWING BASED ON JEDEC REGISTRATION
TO-261C, VARIATION AA.

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS DO NOT INCLUDE BURRS
OR MOLD FLASH. MOLD FLASH OR BURRS
DOES NOT EXCEED 0.10MM.

D) DIMENSIONING AND TOLERANCING PER
ASME Y14.5M-2009.

E) LANDPATTERN NAME: SOT230P700X180-4BN

F) DRAWING FILENAME: MKT-MAO4AREV3
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