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P-Channel PowerTrench® MOSFET
-60V, -13.5A, 100mQ

Features General Description
B Max rpg(on) = 100mQ at Vgg = -10V, Ip = -5.7A This P-Channel MOSFET is a rugged gate version of Fairchild
B Max rpg(on) = 135MQ at Vg = 4.5V, Ip = -4.4A Ser_nit_:onductor's advanced PowerTren§h®_ process._lt_ has be_en
optimized for power management applications requiring a wide
B |ow gate charge range of gate drive voltage ratings (4.5V-20V).
B Fast switching speed
B High performance trench technology for extremely low rpgon) Application
m High power and current handling capability
B Power management
B RoHS Compliant

B Load switch
W Battery protection
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MOSFET Maximum Ratings Ta = 25°C unless otherwise noted
Symbol Parameter Ratings Units
Vps Drain to Source Voltage -60 \%
Vas Gate to Source Voltage +20 \
Drain Current -Continuous (Package limited) Tc=25°C -13.5
| -Continuous (Silicon limited) Tc=25°C -14 A
D -Continuous Tp=25°C (Note 1a) -5.7
-Pulsed -23
P Power Dissipation Tc=25°C 42 W
D Power Dissipation Tp=25°C (Note 1a) 2.1
Ty, TsTe Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rouc Thermal Resistance, Junction to Case 3.0 SCMW
Roya Thermal Resistance, Junction to Ambient (Note 1a) 60
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
5614P FDMC5614P Power 33 7 8mm 3000 units
©2010 Fairchild Semiconductor Corporation 1 www.fairchildsemi.com
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Electrical Characteristics 1, = 25°C unless otherwise noted

| Symbol ‘ Parameter Test Conditions ‘ Min ‘ Typ ‘ Max | Units ‘

Off Characteristics

BVpss Drain to Source Breakdown Voltage Ip =-250pA, Vgs = 0V -60 \Y

ABVpgs  |Breakdown Voltage Temperature Ip = -250uA, referenced to 25°C -54 mV/eC
AT, Coefficient

Ibss Zero Gate Voltage Drain Current Vps = -48V, Vgg = 0V -1 pA

lgss Gate to Source Leakage Current Vs = #20V, Vpg = 0V +100 nA

On Characteristics

Vasith) Gate to Source Threshold Voltage Vgs = Vps, Ip =-250pA -1 -1.95 -3 \

A_ATVGJSﬂ> ?:;ep‘eor ;S:Jécceoz;f:i:e:cild Voltage Ip = -250uA, referenced to 25°C 47 mV/°C
Vgs =-10V, Ip =-5.7A 84 100

"DS(on) Static Drain to Source On Resistance Vgs =-4.5V, Ip=-4.4A 108 135 mQ
Vgs =-10V, Ip=-5.7A, T;=125°C 140 168

dFs Forward Transconductance Vpg =-15V, Ip =-5.7A 11 S

Dynamic Characteristics

Ciss Input Capacitance Ve = 230V, Ve = OV 795 1055 pF
Coss Output Capacitance , =DS1 I\_/II-Iz P res T EY 140 185 pF
Crss Reverse Transfer Capacitance 60 90 pF
Switching Characteristics
ta(on) Turn-On Delay Time 10 21 ns
t, Rise Time Vpp =-30V, Ip = -1A 1 23 ns
" VGS = -1OV, RGEN =6Q
ta(ofry Turn-Off Delay Time 32 65 ns
t Fall Time 11 22 ns
Qq(toT) Total Gate Charge at 10V Vgs =-10V 15 20 nC
Qgs Gate to Source Gate Charge Vpp =-30V 1.6 2.1 nC
Ip =-5.7A
Qgq Gate to Drain “Miller” Charge b 2.7 35 nC
Drain-Source Diode Characteristics
Vsp Source to Drain Diode Forward Voltage |Vgg=0V, Ig=-3.2A -0.8 -1.2 \%
t Reverse Recovery Time 36 ns
rr Yy I = -3.2A, di/dt = 100A/us
Q, Reverse Recovery Charge 29 nC
Notes:

1: Rgya is determined with the device mounted on a 1 in2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rgyc is guaranteed by design while Ry a is determined by the
user's board design.
(a)Rgya = 60°C/W when mounted on a 1 in? pad of 2 oz copper, 1.5'x1.5’x0.062’ thick PCB.
(b)Rgya = 135°C/W when mounted on a minimum pad of 2 oz copper.

a. 60°C/W when mounted on - — b.135°C/W when mounted on a
a1in?pad of 2 0z copper minimum pad of 2 oz copper
00000
oco0Q0

U000
o000

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

134SON glUdudiLiamod [duueyy-d dv195ONa4

FDMC5614P Rev.C2 2 www.fairchildsemi.com



Typical Characteristics 1, = 25°C unless otherwise noted

25 . w 20 [ 7 T /] 7
‘ Vgs =-10V g / Vg = -3.0V PULSE DURATION = 300ps
<18 / DUTY CYCLE = 2.0%MAX
_ Vgs = 5V e _
< 20 és " Vgg =45V 2 / //
= o116 Vgs = -3.5V
15 / : NZ // =5V
2 // Vs = 35V é 3 14 A cs
(&S]
/ — | XX 5(
z 10 Y = [ 03212 — 1 — Vs = 4.5V
] Vgg = -3.0V zQ -
S5 /4 | 210 ] Ves =10V
- PULSE DURATION = 300us =z
DUTY CYCLE = 2.0%MAX <
0 ! ! X038
0 1 2 3 4 5 0 5 10 15 20 25
-Vps, DRAIN TO SOURCE VOLTAGE (V) -Ip. DRAIN CURRENT(A)
Figure 1. On-Region Characteristics Figure 2. Normalized On-Resistance
vs Drain Current and Gate Voltage
w 20 I ‘ 350 i ‘ ‘ ‘ ‘
o ! o In=-5.7A PULSE DURATION =300ps
Z18 - D=7 / % 300 ° DUTY CYCLE = 2.0%MAX
= GS =~
216 " g
i S~ oW 250
ox14 A -9
w2 “ zZ \
N Z <
3942 e < = 200
- " 9 = 0|
g EJ’ 2 \\ Ty=125°C
~ W
g 210 5% 150 \ —
=0 52
?0.8 // 80
w
e & 100 —_—
5 0.6 // % TJ =25°C
% 0.4 Q 50 ‘ ‘
50 -25 0 25 50 75 100 125 150 2 3 4 5 6 7 8 9 10
T,, JUNCTION TEMPERATURE (°C) -Vgs, GATE TO SOURCE VOLTAGE (V)
Figure 3. Normalized On-Resistance Figure 4. On-Resistance vs Gate to
vs Junction Temperature Source Voltage
30 I \ \ 30 I —
PULSE DURATION = 300us / // < 10L Vgs=0v — |
25 | DUTY CYCLE =2.0%MAX / = = | —
2 | / E — I /I II
= Vpp = -5V o [ Ty=125°Cc _/ /
= 1=
Z 2 x = 7 71—
i y 3 |
& / z 01 [/
S5 15 < 7 7 Ty=25°C
o o y i —
o y 4 I J |
4 /
I 10 umJ 0.01
o 7 7 7
Ty=25°C 14 / / /
(=] T,=125°C J 7 / /
a 5 ’ / | E 1E3 /2 [ ]
- / / / =-55°
/ T =55°C A =] "
0 \ \ ~ 14 /L / / \
0 1 2 3 4 5 6 0.2 0.4 0.6 0.8 1.0 1.2 1.4
-Vgs, GATE TO SOURCE VOLTAGE (V) -Vsp, BODY DIODE FORWARD VOLTAGE (V)
Figure 5. Transfer Characteristics Figure6. SourcetoDrain Diode

Forward Voltage vs Source Current

FDMC5614P Rev.C2 3 www.fairchildsemi.com

134SON glUdudiLiamod [duueyy-d dv195ONa4



Typical Characteristics 1, =25°C unless otherwise noted
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Typical Characteristics 1, =25°C unless otherwise noted

= 2

2 oL LI T T 1 [ 1]

n F—— DUTY CYCLE-DESCENDING ORDER =4 +—+—+++ ——++H

=z I T

< D=05 = T T0T

o W EEaa

£y o — ¥ i

22 o4 041 — T — Pou

Eb 0.05

m 0 0.02 S—

s 0.01 — ﬁ,

w :(, o ——" ~ t B

pupupeer 1

82 00t =———1 ] ‘2 !

N — NOTES: £

<§( £ > Zyaa(t) = r(t) X Roga 0

g SINGLE PULSE Roja = 135 °C/W i

> L~ Peak Ty = Ppy X Zgsa(t) + Ta

3 0.001 Duty Cycle,D=t;/t; B

= 0.0005 o o e |
10* 10° 10? 10" 10° 10’ 107 10°

t, RECTANGULAR PULSE DURATION (sec)

Figure 12. Transient Thermal Response Curve

FDMC5614P Rev.C2 5 www.fairchildsemi.com

134SON glUdudiLiamod [duueyy-d dv195ONa4



—Toos[c]
2X

[3.30]
PIN#1 IDENT ~ TOP VIEW ~Jo.05]C
2X

mm—o.w;o.os
0.15+0.05
—Toos[c]| I _:E
|
0.025+0.025 C
5£0.025 - SIDE VIEW
PLANE
3.30£0.05
[=~—2.27+0.05—]
PIN #1 IDENT — 1 |(0_79)—4— ~— (0.50)4X
0.50+0.05(4X) \ J U U L
bt !
(1.15) \ r(0-35)
L i - 1 3.30£0.05
]
RO-19 2.00£0.05
0.30+0.05(3X) 1 |
_ [N )
E 5
0.65 | 0.35£0.05(8X)
1.95 & 0.1000[c]A]B]
" lo.0500|C
BOTTOM VIEW
(OPTION A)
(3.40)
2.37
1] s S
o4s5ax) [ ][ 1] ] |_
" 1T 2t
| | | | (1.70)
(040) {[ T .
1 (0.65) ﬁgg\ out
f :D m m [0.70(4X)
1 4
0.65 — 0.42(8X)

RECOMMENDED LAND PATTERN

.

L AT T i
PIN#1 IDENT —/  TOP VIEW [ [o.05[c]
2X
3.20
— S - - —
SIDE VIEW
OPTIONAL - OPTIONAL - DRAFT ANGLE
TIE BARS

MAY APPEAR ON ALL 4
MAY APPEAR 7

SIDES OF THE PACKAGE
4

IN THESE NEEE
AREAS ! [ .

+ | o
F(OAO)I : i | i

IS NS |
]—T‘:— —| Ti_ £ 3.00

o | Dl

o - L]

LN r:w N L

5

ALL DIMENSIONS AS PER OPTION A
UNLESS SPECIFIED

BOTTOM VIEW
(OPTION B)

FAIRCHILD.




I o |

PIN#1 IDENT —/ TOP VIEW %&lﬁ

3.20
SIDE VIEW
OPTIONAL - OPTIONAL - DRAFT ANGLE
TIE BARS MAY APPEAR ON ALL 4
MAY APPEAR SIDES OF THE PACKAGE7
IN THESE 4 NS
AREAS =
r (0.40)! |
H—-—3.00

ALL DIMENSIONS AS PER OPTION A
UNLESS SPECIFIED

BOTTOM VIEW
(OPTION C)

NOTES:
A. PACKAGE DOES NOT FULLY CONFORM TO
JEDEC REGISTRATION MO-240.
B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 2009.
D. LAND PATTERN RECOMMENDATION IS EXISTING INDUSTRY
LAND PATTERN
E. DIMENSIONS DO NOT INCLUDE BURRS OR MOLD FLASH.
BURRS OR MOLD FLASH SHALL NOT EXCEED 0.10MM.
F. DRAWING FILENAME: MKT-MLPO8Wrev3.
G. OPTION A - SAWN MLP, OPTIONS B & C - PUNCH MLP.
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[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.
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