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N-Channel PowerTrench® MOSFET
30V, 12 A, 11.5mQ

Features

B Max fps(n) = 11.5 mQ at Vgs =10 V, Ip =12 A

B Max Ipgon) = 14.5 mQat Vgs=4.5V,Ip =10 A

B High performance technology for extremely low rpggn)

B Termination is Lead-free and RoHS Compliant

January 2015

General Description

This N-Channel MOSFET is produced using Fairchild
Semiconductor's advanced Power Trench® process that has
been especially tailored to minimize the on-state resistance.This
device is well suited for Power Management and load switching
applications common in Notebook Computers and Portable
Battery Packs.

Applications
B DC/DC Buck Converters
B Notebook battery power management

W Load Switch in Notebook
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Symbol Parameter Ratings Units
Vps Drain to Source Voltage 30 \Y
Vpst Drain to Source Transient Voltage ( tTyansient < 100 ns) 33 \
Vgs Gate to Source Voltage (Note 4) +20 \%

Drain Current -Continuous (Package limited) Tc=25°C 20
| -Continuous (Silicon limited) Tc=25°C 38 A
D -Continuous Tp=25°C (Note 1a) 12
-Pulsed 50
Eas Single Pulse Avalanche Energy (Note 3) 21 mJ
P Power Dissipation Tc=25°C 25 "
D Power Dissipation Tp=25°C (Note 1a) 2.4
T3 Tsto Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Roic Thermal Resistance, Junction to Case 5.0 CIW
Rosa Thermal Resistance, Junction to Ambient (Note 1a) 53
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDMC7696 FDMC7696 MLP 3.3x3.3 13” 12 mm 3000 units
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Electrical Characteristics T, =25 °C unless otherwise noted

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

Off Characteristics

BVpss Drain to Source Breakdown Voltage Ip =250 pA, Vgs =0V 30 \Y

ABVpss Breakdown Voltage Temperature Ip = 250 pA, referenced to 25 °C 14 mv/°C
AT, Coefficient

Ipss Zero Gate Voltage Drain Current Vps =24 V,Vgs=0V 1 pA

Igss Gate to Source Leakage Current, Forward |Vgg =20V, Vpg=0V 100 nA

On Characteristics

Ves(th) Gate to Source Threshold Voltage Vgs = Vps, Ip =250 pA 1.2 2.0 3.0 \
AVesn |Gate to Source Threshold Voltage Ip = 250 pA, referenced to 25 °C 6 mv/°C
AT, Temperature Coefficient

Ves=10 V,Ip=12 A 8.5 11.5

"bs(on) Static Drain to Source On Resistance Ves =45 ViIp=10 A 1.5 145 mQ
Ves=10 V,Ip =12 A, 116 157
T;=125°C ’ :

OFs Forward Transconductance Vps=5V,Ip=12 A 45 S

Dynamic Characteristics

Ciss Input Capacitance v Y v 1075 1430 pF
Coss Output Capacitance h :DS:L_MHSZ Ves=0V, 380 505 pF
Ciss Reverse Transfer Capacitance 40 55 pF
Ry Gate Resistance 0.2 1.0 2.0 Q
Switching Characteristics
taon) Turn-On Delay Time 9 18 ns
t Rise Time Vpp =15V, Ip =12 A, 2 10 ns
ta(of) Turn-Off Delay Time Vgs =10 V, Rgey =6 Q 19 33 ns
t Fall Time 2 10 ns
Qqg Total Gate Charge Vgs=0Vto1l0 V 16 22 nC
Qqg Total Gate Charge Vgs=0Vto5V |Vpy=15Y, 8 11 nC
Qgs Gate to Source Charge Ipb=12 A 3.2 nC
Qqd Gate to Drain “Miller” Charge 1.8 nC
Drain-Source Diode Characteristics
Vgs=0V,Ig=19 A Note 2 0.75 1.2
Vsp Source to Drain Diode Forward Voltage = S ( ) \
Vgs=0V,Ig=12 A (Note 2) 0.84 1.2
t Reverse Recovery Time 25 40 ns
r y I =12 A, dildt = 100 Alus
Qn Reverse Recovery Charge 9 18 nC
Notes:

1. Rga is determined with the device mounted on a 1 in? pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. R is guaranteed by design while Rgca is determined by
the user's board design.

a. 53 °C/W when mounted ona b. 125 °C/W when mounted on a
in2 minimum pad of 2 oz copper.
1in“pad of 2 0z copper. all p pp
[edelegol el
00000

2. Pulse Test: Pulse Width < 300 us, Duty cycle < 2.0%.
3. Epg 0f 21 mJ is based on starting Ty =25 °C, L=0.3 mH, Iag = 12 A, Vpp =27V, Vgg =10 V.
4. As an N-ch device, the negative Vgs rating is for low duty cycle pulse ocurrence only. No continuous rating is implied.
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Typical Characteristics T, =25 °C unless otherwise noted
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Typical CharacteristiCs T, =25 °C unless otherwise noted
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Typical CharacteristiCs T, =25 °C unless otherwise noted

2 T T TTTTTI T T TTTTTT

1 DUTY CYCLE-DESCENDING ORDER ‘ ‘ ‘
_ L =
= __D=05 = 111
= A
WwN 01 0.1 —
Y = o — |
0z — o= +HH
Na — oo [QlL—T"L+ i» t T
< o T 1
> s 0.01 — ,—/ — ty
x =4 SINGLE PULSE
o o NOTES:
z — Ryja = 125 "CW DUTY FACTOR: D = t,/t, i

~ PEAK T = Ppy X Zgsa X Rgga + Ta H
0001 iR
10" 10°® 10? 10" 1 10 100 1000
t, RECTANGULAR PULSE DURATION (sec)
Figure 13. Junction-to-Ambient Transient Thermal Response Curve
©2011 Fairchild Semiconductor Corporation 5 www.fairchildsemi.com

FDMC7696 Rev.C12

134SON gUoualLIamod [suueys-N 969.0NA4H



|~ Jo0]c

2X

(0.05) —

=1

J/

PIN1 | N [ A [ N [y N

IDENT

/A

TOP VIEW

~]0.10(C

~ Joos[c] 0.05 f

1 1 1

SIDE VIEW ;

0.00
SEATING
PLANE
3.3040.10——
~———3.20£0.10—
~—2.2740.05—~]
| 1 | 4
0.45+0.05 (4x) [ H:mj{ﬂ
b - (0.40)
(1.20) ! | ] |
3.30:010 4 _tl J | \_~
j_-;____l____F-__T
(0.19) | 2.05+0.05
‘ . A
0.40£0.05 6x) | [ | )
, ]
8
| ‘ 5| ~—0.32+0.05 (%)
0-65 a ~ [odonTe A[B]
. 1.95 | ~]0.050v)|C

BOTTOM VIEW

0.45(4X)
5:2 2.15
‘ (1.70)
V@%o
(0:40) /7R3
KEEP OUT

i

% % 0.70(4X)
1-‘ " ‘4g2(8X)

11.95]
RECOMMENDED LAND PATTERN

AREA

0.65

NOTES:
EXCEPT AS NOTED, PACKAGE CONFORMS TO
JEDEC REGISTRATION MO-240 VARIATION BA.
. DIMENSIONS ARE IN MILLIMETERS.
. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 2009.
. SEATING PLANE IS DEFINED BY TERMINAL TIPS ONLY
. BODY DIMENSIONS DO NOT INCLUDE MOLD FLASH
PROTRUSIONS NOR GATE BURRS.
FLANGE DIMENSIONS INCLUDE INTERTERMINAL FLASH
OR PROTRUSION. INTERTERMINAL FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25MM PER SIDE.
. IT IS RECOMMENDED TO HAVE NO TRACES OR VIA
WITHIN THE KEEP OUT AREA.
. DRAWING FILENAME: MKT-MLP08Trev4.
I. GENERAL RADII FOR ALL CORNERS SHALL BE 0.20MM
MAX.
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