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N-Channel PowerTrench® MOSFET
30V, 2.8mQ

Features

B Max rpgen) =2.8 mQ atVgs =10V, Ip =25 A
B Max Ipg(on) = 3.5mQ atVgs =45V, Ip =19 A

B MSL1 robust package design
B 100% UIL tested

B Advanced Package and Silicon combination for low rpgony and
high efficiency

B Next generation enhanced body diode technology, engineered
for soft recovery. Provides Schottky-like performance with
minimum EMI in sync buck converter applications

General Description

This N-Channel MOSFET has been designed specifically to
improve the overall efficiency and to minimize switch node
ringing of DC/DC converters using either synchronous or
conventional switching PWM controllers. It has been optimized
for low gate charge, low rpgon). fast switching speed and body

diode reverse recovery performance.

Applic

ations

B [MVP Vcore Switching for Notebook

B VRM Vcore Switching for Desktop and Server

B OringFET / Load Switch
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B DC-DC Conversion
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MOSFET Maximum Ratings T, = 25 °C unless otherwise noted
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Symbol Parameter Ratings Units
Vps Drain to Source Voltage 30 \
Vgs Gate to Source Voltage (Note 4) +20 \%

Drain Current -Continuous (Package limited) Tc=25°C 42
| -Continuous (Silicon limited) Tc=25°C 144 A
D -Continuous Tpo=25°C (Note 1a) 25
-Pulsed 150
Eps Single Pulse Avalanche Energy (Note 3) 128 mJ
P Power Dissipation Tc=25°C 78 W
D Power Dissipation Tpo=25°C (Note 1a) 25
T3, Tste Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rgic Thermal Resistance, Junction to Case 16 CIW
Rgia Thermal Resistance, Junction to Ambient (Note 1a) 50
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDMS7660 FDMS7660 Power 56 13” 12 mm 3000 units
©2009 Fairchild Semiconductor Corporation 1 www.fairchildsemi.com
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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 \%
AIZ\_/I_—JDSS Egeeilf(igi?avr\:? Voltage Temperature Ip = 250 pA, referenced to 25 °C 17 mv/°C
Ipss Zero Gate Voltage Drain Current Vps=24V,Vgs=0V 1 pA
Igss Gate to Source Leakage Current, Forward |Vgg =20V, Vpg=0V 100 nA
On Characteristics
VGs(th) Gate to Source Threshold Voltage Vs = Vps, Ip = 250 pA 1.25 1.9 3.0 \
AVesiin) Gate to Source Thlre_shold Voltage Ip = 250 pA, referenced to 25 °C -7 mvV/°C
ATy Temperature Coefficient
Vgs=10V,Ip=25A 1.9 2.8
'Ds(on) Static Drain to Source On Resistance Vgs=45V,Ip=19A 2.7 35 mQ
Vgs =10V, Ip=25A, T;=125°C 25 3.7
IFs Forward Transconductance Vps=5V,Ip=25A 250 S
Dynamic Characteristics
Ciss Input Capacitance 4185 5565 pF
Coss Output Capacitance ;/:Dsi T\Aﬁ’zv' Ves =0V, 1380 | 1830 pF
Crss Reverse Transfer Capacitance 125 190 pF
Ryg Gate Resistance 0.9 2.0 Q
Switching Characteristics
ta(on) Turn-On Delay Time 17 31 ns
t Rise Time Vpp =15V, Ip = 25A, 9 18 ns
tacofn) Turn-Off Delay Time Vgs =10V, Rgen =6 Q 37 60 ns
t Fall Time 7 13 ns
Qg Total Gate Charge Vegs=0Vto1l0V 60 84 nC
Qg Total Gate Charge Vgs=0V104.5V|vVpy =15V, 27 38 nC
Qgs Gate to Source Charge Ipb=25A 12.3 nC
Qqd Gate to Drain “Miller” Charge 7.2 nC
Drain-Source Diode Characteristics
_— Vgs=0V,lg=2.1A (Note 2) 0.7 0.95
Vsp Source to Drain Diode Forward Voltage \Y
Vgs=0V,Ilg=25A (Note 2) 0.8 1.1
ty Reverse Recovery Time 46 74 ns
Qn Reverse Recovery Charge 26 42 nC
ta Reverse Recovery Fall Time e =25 A, di/dt = 100 Alus 19 nC
ty Reverse Recovery Rise Time 27 nC
S Softness (ty/ty) 14
ey Reverse Recovery Time I = 25 A, difdt = 300 Alus 36 58 ns
Qn Reverse Recovery Charge 43 68 nC
Notes:

1. Ryja is determined with the device mounted on a 1in? pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Ry;¢ is guaranteed by design while Rycp is determined by
the user's board design.

O000
00000

2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.
3. Eag Of 128 mJ is based on starting Ty =25 °C, L =1 mH, Iag =16 A, Vpp =27 V, Vgg = 10 V. 100% test at L = 0.3 mH, g = 23 A.

a. 50 °C/W when mounted ona
1in?pad of 2 0z copper.

4. As an N-ch device, the negative Vgs rating is for low duty cycle pulse occurrence only. No continuous rating is implied.

b. 125 °C/W when mounted on a

minimum pad of 2 oz copper.

©2009 Fairchild Semiconductor Corporation
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Figure 5. Transfer Characteristics

Typical Characteristics T, = 25°C unless otherwise noted
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Typical CharacteristiCs T, = 25°C unless otherwise noted
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Figure 11. Forward Bias Safe
Operating Area

10
S _
m Ib=25A
o 8
: VDDZISV
S \
Z 6
41}
O
% Vpp=10V /VDD:2OV
2 4
o)
~
W
g 2
]
@
&)
>0
0 15 30 45 60
Qg, GATE CHARGE (nC)
Figure 7. Gate Charge Characteristics
100
<
NN
E \\\
w N
@ N J
x \%\ Ty=25°C
(8} NN
w 10 \\
5 NNNHHE 5= 1000C
<Z( N\
2 T 12500\°:
=
z NN
@ NN
= N
1 \.\
0.01 0.1 1 10 100 1000
tpy» TIME IN AVALANCHE (ms)
Figure9. Unclamped Inductive
Switching Capability
500
%
_ 100 ,4‘ S :
< S < 100 us7
- B i N E RLil VR B
d N .
o 10 = = S
x | < =< Ll 1 msg
5 AR < S N
3] THIS AREA IS RSN TSN B
z 1: LmTEDBY oS S5 ===
g SINGLE PULSE SR —
5 01 Ty =MAX RATED MR
Rgua = 125°C/W
To=25°C
0.01
0.01 0.1 1 10

10000
T —— Ciss :7
Touuy
< 1000 ~_
i} Coss T—
% —_ 0SS |
< ~
o
T 100 ~
6 Crss =4
—f=1MHz
[ Ves=0V
10 | |
0.1 1 10 30
Vps, DRAIN TO SOURCE VOLTAGE (V)
Figure8. CapacitancevsDrain
to Source Voltage
150
T 120 Peeg e
E Sreell '\\ Vas =10V
4 90 S S
=) RN ~
(@] Ves=4.5V Teo ‘s\
Z e N
< 60 ~3 ~ ~
2 S
o ABEY
B N
- 30 ?
Limited by Package Resc =1.6 "C/W
0 | | |
25 50 75 100 125 150

Figure 10. Maximum Continuous Drain

2000
<1000 N LU L]
% Vgg =10V
§ SINGLE PULSE 111!
Q Rgsa=125°CW [
= 100 To=25°C
~
£ 10 ™
3
w N
a
g 1 Dy
& 05

10 10° 10® 10 1 10 100 1000

T., CASE TEMPERATURE (OC)

Current vs Case Temperature

t, PULSE WIDTH (sec)

Figure12. Single Pulse Maximum
Power Dissipation

©2009 Fairchild Semiconductor Corporation

FDMS7660 Rev. D

www.fairchildsemi.com

134SOIN gUdualliamod |suueyd-N 0992SINA-



Typical CharacteristiCs T, = 25°C unless otherwise noted
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Bbl MoxeTe npuobpectu B komnaHun MosChip.
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