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FDMC7672S
N-Channel Power Trench® SyncFE

30V, 14.8 A, 6.0 mQ

Features

m Max rDs(on) =6.0 mQ at VGS =10 V, ID =148A

B Max rDS(on) =7.1 mQ at VGS =45 V, ID =124 A

B High performance technology for extremely low rpgon)

B Termination is Lead-free and RoHS Compliant

TTM

General Description

This FDMC7672S 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 mangement

B Load switch in Notebook
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MOSFET Maximum Ratings Ta =25 °C unless otherwise noted

Symbol Parameter Ratings Units
Vps Drain to Source Voltage 30 \
Vas Gate to Source Voltage +20 \

Drain Current -Continuous Tc=25°C 18
Ip -Continuous Tpa=25°C (Note 1a) 14.8 A
-Pulsed 45
Eas Single Pulse Avalanche Energy (Note 3) 60 mdJ
P Power Dissipation Tc=25°C 36 W
D Power Dissipation Ta=25°C (Note 1a) 23
Ty, Tsta Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Reyc Thermal Resistance, Junction to Case 35 °C/W
ReJa Thermal Resistance, Junction to Ambient (Note 1a) 53 °C/W
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDMC7672S FDMC7672S MLP 3.3X3.3 13”7 12 mm 3000 units

©2010 Fairchild Semiconductor Corporation
FDMC7672S Rev.C4

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=1mA Vgg=0V 30 \

ABVpss Breakdown Voltage Temperature Ip = 10 mA, referenced to 25 °C 12 mV/°C
ATy Coefficient

Ipss Zero Gate Voltage Drain Current Vps=24V,Vgg=0V 1 mA

Igss Gate to Source Leakage Current Vgs=20V,Vpg=0V 100 nA

On Characteristics (Note 2)

Vasith) Gate to Source Threshold Voltage Vgs = Vps, Ip=1mA 1.2 1.6 3.0 \%
AVgsiin) Gate to Source Threshold Voltage _ o ) o
=T, Temperature Coefficient Ip = 10 mA, referenced to 25 °C 6 mV/°C
Vgs=10V,Ip=148A 5.0 6.0
rDS(on) Static Drain to Source On Resistance Vas =45V, Ip=124A 6.1 71 mQ
Vgs=10V,Ip=148A 59 9.0
Ty=125°C ' :
JdFs Forward Transconductance Vps=5V,Ip=148A 78 S
Dynamic Characteristics
Ciss Input Capacitance 1895 2520 pF
: Vps=15V,Vgg=0V,
Coss Output Capacitance f= 1 MHz 770 1025 pF
Crss Reverse Transfer Capacitance 85 130 pF
Rg Gate Resistance 1.2 3.2 Q
Switching Characteristics
td(on) Turn-On Delay Time 11 21 ns
ty Rise Time Vpp=15V,Ip=14.8 A, 4 10 ns
taoff) Turn-Off Delay Time Vgs =10V, Rgen=6 Q 26 42 ns
tf Fall Time 3 10 ns
Qg Total Gate Charge Vgs=0Vto 10V 30 42 nC
Qq Total Gate Charge Vgs=0V1t045V|Vpy=15V 14 20 nC
Qg Gate to Source Gate Charge Ip=148A 5.3 nC
Qg Gate to Drain “Miller” Charge 4.0 nC
Drain-Source Diode Characteristics
o Vgs=0V,lg=148A  (Note2) 0.8 1.3
\ S toD Diode F d Volt \
sD ource to Drain Diode Forward Voltage Vee=0V,ls=19A (Note 2) 05 1o
ter Reverse Recovery Time . 29 45 ns
Iz = 14.8 A, di/dt = 300 A/us
Qy Reverse Recovery Charge F I H 28 44 nC
Notes:

1. Rgya 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 g is guaranteed by design while Roca is determined by
the user's board design.

a. 53 °C/W when mounted ona b. 125 °C/W when mounted on a
in? minimum pad of 2 oz copper.
1in“pad of 2 0z copper. all p PP
QO000
QCOQO0

2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.
3. Eag of 60 mJ is based on starting T; =25 °C, L=1mH, Iag =11 A, Vpp =27 V, Vgg = 10 V. 100% test at L = 3 mH, Ipg = 4.8 A.
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Typical Characteristics T, = 25 °C unless otherwise noted

% Ve 10V ‘
Gs ™ / PULSE DURATION = 80 ps
36 DUTY CYCLE = 0.5% MAX
g // ? Vgs=6V
e Vgg= 45V
5 27 f ‘
£ I~ —
> Ves=35V
; 18 ]
2 / Ves=3V
[=]
& 9 ~
(]
0 0.2 0.4 0.6 0.8
V,s» DRAIN TO SOURCE VOLTAGE (V)
Figure 1. On-Region Characteristics
1.6 ; ;
4 Ib=148A
=
Ves=10V
E 1.4 s //
(7) /
w
(=
Wz 12 e
50 ) I
4 -
5 10
z3
2 ~
E 08 7
<
o
(=]

0.6
-75 -50 -25

0 25 50 75 100 125 150

T,, JUNCTION TEMPERATURE (°C)

Figure 3. Normalized On-Resistance
vs Junction Temperature

45

PULSE DURATION = 80 s [
DUTY CYCLE = 0.5% MAX /

[
»

Vps=5V

N
~

]

e
(=]

T

125°C
- Ty=25°C

I, DRAIN CURRENT (A)

©

//)

/e

2 3 4

Vs, GATE TO SOURCE VOLTAGE (V)

Figure 5. Transfer Characteristics

4.0

3.5

3.0

25

2.0

NORMALIZED
DRAIN TO SOURCE ON-RESISTANCE

15

1.0

0.5

Figure2. Normalized On-Resistance

e
(3]

e
N

fbs(on), DRAIN TO
SOURCE ON-RESISTANCE (mQ)
o ©

Figure4. On-Resistance vs Gateto

100

10

0.1

0.01

Is, REVERSE DRAIN CURRENT (A)

0.001

I
Vgs=3V / PULSE DURATION = 80 us
/ DUTY CYCLE = 0.5% MAX _|
/ ’
Vgs=35V
Vgs=4V
—
| 1
Vgs=45V Vgs=6V Vgs=10V
| | |
0 9 18 27 36 45

Ip, DRAIN CURRENT (A)

vs Drain Current and Gate Voltage

I I
Ip=14.8 A PULSE DURATION = 80 us
DUTY CYCLE = 0.5% MAX

\ Ty=125°C
T ———

—

T,;=25°C

N

4 6 8 10
Vgs, GATE TO SOURCE VOLTAGE (V)

Source Voltage

Vas=0V —
I o~ '/ v
| .4
=
=
~
’}" y &
7/ T,=25°C
=i

T,=-55°C

o \\\..
\\..

0.2 0.4 0.6 0.8 1.0 1.2
Vsp, BODY DIODE FORWARD VOLTAGE (V)

Figure6. SourcetoDrain Diode
Forward Voltage vs Source Current

©2010 Fairchild Semiconductor Corporation

FDMC7672S Rev.C4

www.fairchildsemi.com

wL34ouAs @42uSiL 19Mod |suueyd-N S¢L9.0WNa4



Typical Characteristics T, = 25 °C unless otherwise noted
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Figure 11. Single Pulse Maximum Power Dissipation
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Typical Characteristics T, = 25 °C unless otherwise noted
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Typical Characteristics (continued)

SyncFET Schottky body diode
Characteristics

Fairchild’s SyncFET process embeds a Schottky diode in parallel
with  PowerTrench MoSFET. This diode exhibits similar
characteristics to a discrete external Schottky diode in parallel
with a MOSFET. Figure 13 shows the reverse recovery
characteristic of the FDMC76728S.
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Figure 13. SyncFET body diode reverse
recovery characteristic

Schottky barrier diodes exhibit significant leakage at high tem-
perature and high reverse voltage. This will increase the power
in the device.
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Figure 14. SyncFET body diode reverse
leakage versus drain-source voltage
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