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MOSFET - N-Channel,
POWERTRENCH®

30 V, 6.9 mQ
FDMS7680, FDMS7680-NC

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 Rps(on), fast switching speed and body diode reverse recovery
performance.

Features

® Max Rpg(on) = 6.9 mQ at Vgs =10 V, Ip = 14 A

® Max Rps(on) = 11mQatVgs=45V,Ip=11A

® Advanced Package and Silicon Combination for Low Rpg(on) and
High Efficiency

® Next Generation Enhanced Body Diode Technology, Engineered for
Soft Recovery

® MSL1 Robust Package Design

® 100% UIL Tested

® This Device is Halide Free and RoHS Compliant with Exemption 7a,
Pb-Free 2LI (on second level interconnection)

Applications

® IMVP Vcore Switching for Notebook

® VRM Vcore Switching for Desktop and Server
® OringFET / Load Switch

® DC-DC Conversion

MOSFET MAXIMUM RATINGS (T = 25 °C unless otherwise noted)

® Your Opinion Matters

Symbol Parameter Ratings Unit
Vps Drain to Source Voltage 30 \
Vas Gate to Source Voltage (Note 4) +20 \%

Ip Drain Current: A
- Continuous (Package Limited) Tg = 25 °C 28
- Continuous (Silicon Limited) Tg = 25 °C 53
- Continuous Tp = 25 °C (Note 1a) 14
- Pulsed (Note 4) 80
Eas Single Pulse Avalanche Energy (Note 3) 29 mJ
Pp Power Dissipation w
Tc=25°C 33
Ta =25 °C (Note 1a) 2.5
Ty, Tstg | Operating and Storage Junction -55t0 +150 | °C
Temperature Range

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be

assumed, damage may occur and reliability may be affected.
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ORDERING INFORMATION
See detailed ordering and shipping information on page 6 of
this data sheet.

Publication Order Number:
FDMS7680/D
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FDMS7680, FDMS7680-NC

THERMAL CHARACTERISTICS

Symbol Parameter Ratings Unit
RoJc Thermal Resistance, Junction to Case 3.7 °C/W
Roga Thermal Resistance, Junction to Ambient (Note 1a) 50

ELECTRICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted)

Symbol Parameter | Test Conditions | Min | Typ | Max | Unit |

OFF CHARACTERISTICS
BVpss | Drain to Source Breakdown Voltage Ip =250 uA, Vggs =0V 30 \

ABVpgg | Breakdown Voltage Temperature Ip = 250 pA, referenced to 25 °C 13 mV/°C
AT, Coefficient
Ipss Zero Gate Voltage Drain Current Vps=24V,Vgs=0V 1 uA
Igss Gate to Source Leakage Current, Vgs=20V,Vps=0V 100 nA

Forward
ON CHARACTERISTICS

Vgsth) | Gate to Source Threshold Voltage Vgs = Vps, Ip = 250 uA 1.25 1.9 3.0 \Y

AVas(h) | Gate to Source Threshold Voltage Ip = 250 uA, referenced to 25 °C -6 mV/°C
AT, Temperature Coefficient

Rps(n) | Static Drain to Source On Resistance Vgs=10V,Ip=14A 5.6 6.9 me

Vgs=45V,Ip=11A 8.0 1
Vgs=10V,Ip=14A T;=125°C 7.3 10.1
OFs Forward Transconductance Vps=5V,Ip=14 A 86 S
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=15V,Vgs =0V, f=1MHz 1390 1850 pF
Coss Output Capacitance 430 575 pF
Crss Reverse Transfer Capacitance 60 85 pF
Rg Gate Resistance 0.1 0.9 2.0 Q
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Vpp=15V,Ip=14 A, Vggs =10V, 10 20 ns
1 Rise Time Reen =6 4 10 ns
td(off) Turn-Off Delay Time 21 34 ns
t Fall Time 3 10 ns
Qq Total Gate Charge Vgs=0V1to10V,Vpp=15V,Ip=14A 20 28 nC
Qq Total Gate Charge Vgs=0V1t045V,Vpp=15V,Ip=14 A 9 13 nC
Qgs Gate to Source Charge Vpp=15V,Ip=14 A 4.6 nC
Qg Gate to Drain “Miller” Charge 2.3 nC
DRAIN-SOURCE DIODE CHARACTERISTICS
Vsp Source-Drain Diode Forward Voltage Vgs =0V, Ig=2.1 A (Note 2) 0.74 1.2 \%
Vas =0V, Ig = 14 A (Note 2) 0.83 1.3
tr Reverse Recovery Time I =14 A, di/dt = 100 A/us 24 39 ns
Qp Reverse Recovery Charge 8 15 nC
tr Reverse Recovery Time Ir =14 A, di/dt = 300 Alus 20 36 ns
Qy Reverse Recovery Charge 15 27 nC

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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FDMS7680, FDMS7680-NC

NOTES:
1. Rgya is determined with the device mounted on a 1 in2 pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rgyc is guaranteed
by design while Rgga is determined by the user’s board design.

a) 50 °C/W when mounted on b) 125 °C/W when mounted on
atin? pad of 2 oz copper. a a minimum pad of 2 oz copper.

r

QU000
00000
2. Pulse Test: Pulse Width < 300 us, Duty cycle < 2.0%.
3. Starting Ty=25°C,L=0.3mH, Ias =14 A, Vpp =27V, Vggs =10 V.
4. Pulse Id refers to Figure.11 Forward Bias Safe Operation Area.
www.onsemi.com Share Feedback
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FDMS7680, FDMS7680-NC

TYPICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted)

80
— Vgs=10V
— Vgs=45V
60
— Ves=4V Vgs=35V
40
PULSE DURATION = 80 us
DUTY CYCLE = 0.5% MAX
20
Vgs=3V
0
0 1 2 3
Vps, DRAIN TO SOURCE VOLTAGE (V)
Figure 1. On-Region Characteristics
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Figure 5. Transfer Characteristics
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Figure 6. Source to Drain Diode Forward
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FDMS7680, FDMS7680-NC

TYPICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted) (continued)
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Figure 7. Gate Charge Characteristics
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Figure 11. Forward Bias Safe Operating Area
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Figure 12. Single Pulse Maximum Power
Dissipation
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TYPICAL CHARACTERISTICS (T, = 25 °C unless otherwise noted) (continued)
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Characteristics
PACKAGE MARKING AND ORDERING INFORMATION
Device Device Marking Package Reel Size Tape Width Shipping®
FDMS7680 FDMS7680 PQFN8 5x6, 1.27P 13” 12 mm 3000 / Tape & Reel
(Power 56)
FDMS7680-NC

1t For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

POWERTRENCH is registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States
and/or other countries.
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REVISION HISTORY
Revision Description of Changes Date

3 Document converted to onsemi format. Added FDMS7680-NC device. 8/9/2026

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made
on the noted approval dates.
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PACKAGE DIMENSIONS

DATE 21 JAN 2022

NOTES:

1.

2.
3. COPLANARITY APPLIES TO THE EXPOSED

DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 2009.
CONTROLLING DIMENSION: MILLIMETERS

PADS AS WELL AS THE TERMINALS.

. DIMENSIONS D1 AND E1 DO NOT INCLUDE

MOLD FLASH, PROTRUSIONS, OR GATE BURRS.

. SEATING PLANE IS DEFINED BY THE

TERMINALS. "A1" IS DEFINED AS THE DISTANCE
FROM THE SEATING PLANE TO THE LOWEST
POINT ON THE PACKAGE BODY.

. IT IS RECOMMENDED TO HAVE NO TRACES OR

VIAS WITHIN THE KEEP OUT AREA.
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Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
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