onsemi

MOSFET - Dual N-Channel,
POWERTRENCH®

Q1: 30V, 13 A, 20 mQ
Q2: 30V, 22 A, 11.2 mQ

FDMS7620S

General Description

This device includes two specialized MOSFETs in a unique dual
Power 56 package. It is designed to provide an optimal synchronous
buck power stage in terms of efficiency and PCB utilization. The low
switching loss “High Side” MOSFET is complementory by a low
conduction loss “Low Side” SyncFET™.

Features
Q1: N-Channel

® Max Rpg(on) = 200 mQ at Vgs=10V,Ip=10.1 A

® Max Rpg(on)=30.0 mQ at Vgs=4.5V,Ip=75 A
Q2: N-Channel

® Max Rps(on)=11.2mQ at Vgs =10V, Ip=12.4 A

® Max Rps(on) = 142 mQ at Vgs=4.5V,Ip=109 A

® Pinout Optimized for Simple PCB Design

® Thermally Efficient Dual Power 56 Package

® Pb-Free, Halogen Free/BFR Free and RoHS Compliant

Applications
Synchronous Buck Converter for:

® Notebook System Power
® General Purpose Point of Load
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ORDERING INFORMATION

See detailed ordering and shipping information on page 11 of
this data sheet.
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FDMS7620S

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

Symbol Parameter Q1 Q2 Unit
Vps Drain to Source Voltage 30 30 \%
Vas Gate to Source Voltage (Note 3) +20 +20 \Y,

Ip Drain Current - Continuous Tc=25°C 13 22 A
- Continuous Ta=25°C 10.1 12.4
- Pulsed 27 45
Eas Single Pulse Avalanche Energy (Note 4) 9 21 mJ
Pp Power Dissipation for Single Operation Ta =25 °C (Note 1a) 2.2 - w
Ta =25 °C (Note 1b) - 25
Ta =25 °C (Note 1c) 1.0 -
Ta = 25 °C (Note 1d) - 1.0
Ty, TsTg | Operating and Storage Junction Temperature Range -55to +150 °C

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.

THERMAL CHARACTERISTICS

Symbol Parameter Q1 Q2 Unit
Roua Thermal Resistance, Junction to Ambient (Note 1a) 57 - °C/W
Roua Thermal Resistance, Junction to Ambient (Note 1b) - 50
Roua Thermal Resistance, Junction to Ambient (Note 1c) 125 -

Roua Thermal Resistance, Junction to Ambient (Note 1d) - 120
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FDMS7620S

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

Symbol Parameter Test Condition | Type | Mmin. | Typ. | max. | unit |
OFF CHARACTERISTICS
BVpss | Drain to Source Breakdown Voltage | Ip =250 uA, Vgg=0V Q1 30 - - \Y
Ip=1mA,Vgs=0V Q2 30 - -
ABVpgs | Breakdown Voltage Temperature Ip = 250 A, referenced to 25 °C Q1 - 19 - mV/°C
AT Coefficient Ip =10 mA, referenced to 25 °C Q2 - 19 -
i
Ibss Zero Gate Voltage Drain Current Vps=24V,Vgg=0V Q1 - - 1 uA
Q2 - - 500
Igss Gate to Source Leakage Current, Vgs=20V,Vpg=0V Q1 - - 100 nA
Forward Q2 - - 100
ON CHARACTERISTICS
Vas@n) | Gate to Source Threshold Voltage Vags = Vps, Ip = 250 nA Q1 1.0 2.2 3.0 \Y
Vgs = Vps, Ip=1mA Q2 1.0 2.0 3.0
AV sy Gate to Source Threshold Voltage Ip = 250 A, referenced to 25 °C Q1 - -6 - mV/°C
Temperature Coefficient Ip =10 mA, referenced to 25 °C Q2 - -5 -
AT,
j
Rps(on) | Static Drain to Source On Resistance [ Vgs=10V, Ip=10.1 A Q1 - 15.2 20.0 me
Vgs=145V,Ip=75A - 22.7 30.0
Vgs=10V,Ip=10A, Ty=125°C - 18.7 225
Vgs=10V,Ip=124 A Q2 - 8.3 11.2
Ves=45V,Ip=109A - 10.5 14.2
Vgs=10V,Ip=124 A, Ty=125°C - 8.9 15.1
dFs Forward Transconductance Vpp=5V,Ip=10.1A Q1 - 22 - S
Vpp=5V,Ip=124A Q2 - 53 -
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Vps=15V,Vgg=0V,f=1MHz Q1 - 457 608 pF
Q2 - 1050 1400
Coss Output Capacitance Q1 - 167 222 pF
Q2 - 358 477
Crss Reverse Transfer Capacitance Q1 - 22 31 pF
Q2 - 35 49
Rgq Gate Resistance Q1 0.2 1.6 4.4 Q
Q2 0.2 1.2 3.5
SWITCHING CHARACTERISTICS
td(on) Turn-On Delay Time Q1 Q1 - 5.2 10 ns
Vpp=15V,Ip=10.1 A, Rgen=6 Q Q2 - 6.6 14
ty Rise Time Q2 Q1 - 1.2 10 ns
Vpp=15V,Ip=12.4 A, Rgen=6 Q Q2 - 1.8 10
td(off) Turn-Off Delay Time Q1 - 11.9 22 ns
Q2 - 17.4 32
t Fall Time Q1 - 1.4 10 ns
Q2 - 1.5 10
Qq(roT) | Total Gate Charge Vgs=0Vto10V | Q1 Q1 - 7.2 11 nC
Vpp=15V, Q2 - 15.6 23
Ip=10.1A
Qq(rot) | Total Gate Charge Vgs=0Vto5V | Q2 Q1 - 3.8 6 nC
Vpp=15V, Q2 - 7.9 12
Ip=12.4 A
Qgs Gate to Source Charge Q1 Q1 - 1.6 - nC
Vpp=15V,Ip=10.1A Q2 - 3.2 -
Qqqd Gate to Drain “Miller” Charge Q2 Q1 - 1.1 - nC
Vpp=15V,Ip=124A Q2 - 1.6 -
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FDMS7620S

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

Symbol Parameter | Test Condition | Type | Min. | Typ. | Max. | Unit |
DRAIN-SOURCE DIODE CHARACTERISTICS

Vsp Source-Drain Diode Forward Voltage | Vgs=0V, Is=10.1 A (Note 2) Q1 - 0.90 1.2 \Y
Vgs=0V,Ig=12.4 A (Note 2) Q2 - 0.83 1.2

ter Reverse Recovery Time Q1 Q1 - 16 28 ns
IF=10.1 A, di/dt = 100 A/us Q2 - 18 32

Qr Reverse Recovery Charge Q2 Q1 - 4 10 nC
Ig=12.4 A, di/dt = 300 A/us Q2 - 13 23

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.
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 Rgca is determined by the user’s board design.

d 57 °C/W when mounted on
a 1in2 pad of 2 oz copper

d 125 °C/W when mounted on
a minimum pad of 2 oz copper

00000

Pulse Test: Pulse Width < 300 us, Duty cycle < 2.0%.
As an N-ch device, the negative Vgs rating is for low duty cycle pulse ocurrence only. No continuous rating is implied.

Rl e

d 50 °C/W when mounted on
a 1in2 pad of 2 oz copper

d 120 °C/W when mounted on
a minimum pad of 2 oz copper

Q1: Eas of 9 mJ is based on starting Ty=25°C, L=0.3mH, Ias=8A, Vpp =27V, Vgg =10 V. 100% testat L = 0.1 mH, Iag = 12 A.

Q2: Eps of 21 md is based on starting Ty =25 °C, L=0.3 mH, Ias =12 A, Vpp =27 V, Vgs = 10 V. 100% test at L = 0.1 mH, Iag = 18 A.
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I, DRAIN CURRENT (A)

NORMALIZED DRAIN TO SOURCE

I, DRAIN CURRENT (A)

ON-RESISTANCE

FDMS7620S

TYPICAL CHARACTERISTICS (Q1-Channel) (T, = 25 °C unless otherwise noted)
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Vgs, GATE TO SOURCE VOLTAGE (V)

Ias, AVALANCHE CURRENT (A)

P(pk), PEAK TRANSIENT POWER (W)

FDMS7620S

TYPICAL CHARACTERISTICS (Q1-Channel) (T, = 25 °C unless otherwise noted) (continued)
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Zgyn, NORMALIZED THERMAL IM-

FDMS7620S

TYPICAL CHARACTERISTICS (Q1-Channel) (T, = 25 °C unless otherwise noted) (continued)
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NORMALIZED DRAIN TO SOURCE I, DRAIN CURRENT (A)

Ip, DRAIN CURRENT (A)

ON-RESISTANCE

FDMS7620S

TYPICAL CHARACTERISTICS (Q2-Channel) (T, = 25 °C unless otherwise noted)
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Vgs, GATE TO SOURCE VOLTAGE (V)

Ias, AVALANCHE CURRENT (A)

P(pk), PEAK TRANSIENT POWER (W)

FDMS7620S

TYPICAL CHARACTERISTICS (Q2-Channel) (T, = 25 °C unless otherwise noted) (continued)
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Zgyn, NORMALIZED THERMAL IM-

PEDANCE

TYPICAL CHARACTERISTICS (Q2-Channel) (T, = 25 °C unless otherwise noted) (continued)
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FDMS7620S

TYPICAL CHARACTERISTICS (continued)

SyncFET Schottky Body Diode Characteristics

onsemi’s SyncFETTM 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 26 shows
the reverse recovery characteristic of the FDMS7620S.

Schottky barrier diodes exhibit significant leakage at high
temperature and high reverse voltage. This will increase the

power in the device.
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Figure 25. FDMS7620S SyncFET Body Figure 26. SyncFET Body Diode Reverse
Diode Reverse Recovery Characteristic Leakage vs. Drain-Source Voltage
ORDERING INFORMATION
Device Device Marking Package Reel Size Tape Width Shipping®
FDMS7620S FDMS7620S DFN8 5x6, 1.27P, Power 56 13” 12 mm 3000 / Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.
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FDMS7620S

REVISION HISTORY
Revision Description of Changes

Date
8/11/2025

4 Data Sheet converted to onsemi format.
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.

POWERTRENCH is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United

States and/or other countries.
SyncFET is a 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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