FDMS3604S

MOSFET - N-Channel,
POWERTRENCH , Power
Stage, Asymetric Dual

General Description
This device includes two specializediGhannel MOSFETSs in a
dual PQG-N package. The switch node has been internally connected to

enable easy placement and routing of synchronous buck converters.

The control MOSFET (Q1) and synchronous SyncFER?2) have
been designed to provide optimal power efficiency.

Features

Q1: NiChannel

€ Max DsEn=8m atVes=10V,pb=13 A

€ Max Ipsen=11m atVgs=45V,p=11A

Q2: NiChannel

€ Max rpgon)=2.6 m atVgs=10V, p=23 A

€ Max Ipson)=3.5m atVgs=4.5V,pb=21A

€ Low Inductance Packaging Shortens Rise/Fall Times, Resulting in
Lower Switching Losses

€ MOSFET Integration Enables Optimum Layout for Lower Circuit
Inductance and Reduced Switch Node Ringing

€ This Device is PliFree and is RoHS Compliant

Applications

€ Computing

€ Communications

€ General Purpose Point of Load
€ Notebook VCORE
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ORDERING INFORMATION

See detailed ordering and shipping information on page 2 of
this data sheet.

Publication Order Number:
FDMS3604S/D



FDMS3604S

MOSFET MAXIMUM RATINGS Ta = 25°C Unless Otherwise Noted

Symbol Parameter Q1 Q2 Units
VDs Drain to Source Voltage 30 30
VDst Drain to Source Transient Voltage ( trransient < 100 ns) 33 33 \Y,
VGs Gate to Source Voltage (Note 3) +20 +20 \%
Ib Drain Current A
iContinuous (Package limited) Tc=25°C 30 40
TContinuous (Silicon limited) Tc=25°C 60 130
iContinuous Tao=25°C 13 (Note 1a) 23 (Note 1b)
TPulsed 40 100
Eas Single Pulse Avalanche Energy 40 (Note 4) 60 (Note 5) mJ
Py Power Dissipation for Single Operation Tp= 25 °C 2.2 (Note 1a) 2.5 (Note 1b) W
Power Dissipation for Single Operation Tp= 25 °C 1.0 (Note 1c) 1.0 (Note 1d)
T3, TsTG Operating and Storage Junction Temperature Range 155 to +150 °C
THERMAL CHARACTERISTICS
Symbol Parameter Q1 Q2 Unit
R JA Thermal Resistance, Junction to Ambient 57 (Note 1a) 50 (Note 1b) °C/W
R JA Thermal Resistance, Junction to Ambient 125 (Note 1c) 120 (Note 1d)
R Jc Thermal Resistance, Junction to Case 35 2
PACKAGE MARKING AND ORDERING INFORMATION
Device Marking Device Package Reel Size Tape Width Quantity
22CA N7CC FDMS3604S Power 56 13” 12 mm 3000 Units
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FDMS3604S

ELECTRICAL CHARACTERISTICS T;= 25°C Unless Otherwise Noted

Column Head

Symbol Parameter Test Conditions Type | Min Typ | Max Units
OFF CHARACTERISTICS
BVpss Drain to Source Breakdown Ip=250 A,Vgs=0VIp=1mA, Q1 30 \Y
Voltage Vgs=0V Q2 30
BVpss/ | Breakdown Voltage Temperature Ip=250 A, referenced to 25°C Q1 15 mV/°C
T, Coefficient Ip = 10 mA, referenced to 25°C Q2 12
Ibss Zero Gate Voltage Drain Current Vps=24V,Vgs=0V Q1 1 A
Q2 500
Igss Gate to Source Leakage Current, | Vgs=20V, Vps=0V Q1 100 nA
Forwad Q2 100
ON CHARACTERISTICS
VGs(th) Gate to Source Threshold Voltage | Vgs=Vps, Ip=250 A Vgs=Vps, Q1 11 2 2.7 \Y
Ipb=1mA Q2 1.1 18 3
Vgsn)/ | Gate to Source Threshold Voltage | Ip =250 A, referenced to 25°C Q1 6 mvV/°C
T; Temperature Coefficient Ip =10 mA, referenced to 25°C Q2 5
TDS(on) Drain to Source On Resistance Vgs=10V,Ip=13 AVgg=4.5YV, Q1 5.8 8 m
Ib=11A 8.5 11
Ves=10V,Ip=13 A, T;=125°C 7.8 | 108
Vgs = 10V, ID:23AVGS:4-5 V, Q2 2.0 2.6
Ib=21A 3.0 35
Ves=10V,Ip=23A, T;=125°C 2.6 4
OFs Forward Transconductance Vps=5V,Ip=13AVps=5V,Ip=23 A Q1 61 S
Q2 130
DYNAMIC CHARACTERISTICS
Ciss Input Capacitance Q1: Q1 1340 | 1785 pF
Vps=15V,Vgs=0V, f=1MHz Q2 3240 | 4310
Q2:
Coss Output Capacitance Vps=15V,Vgg=0V, f=1MHz Q1 485 645 pF
Q2 1230 | 1635
Crss Reverse Transfer Capacitance Q1 53 80 pF
Q2 103 | 155
Rg Gate Resistance Q1 0.2 0.6 2
Q2 0.2 0.8 3
SWITCHING CHARACTERISTICS
td(on) Turn iOn Delay Time QlL: Q1 8.2 16 ns
Vpop=15V,Ip=13 A, Rgen=6 Q2 13 23
Q2:
t Rise Time Vpp=15V, Ip=23 A, Rgen = 6 Q1 25 10 ns
Q2 4.8 10
ta(of) Turn iOff Delay Time Q1 20 32 ns
Q2 31 50
t Fall Time Q1 2.2 10 ns
Q2 34 10
Qq Total Gate Charge Vgs=0Vto10V Q1 Q1 21 29 nC
Vpp=15V,Ip=13 A Q2 a7 66
Q2
Qg Total Gate Charge Vgs=0Vto45V - - Q1 10 14 nC
Vpp=15V,Ip=23 A 32 29 31
Qgs Gate to Source Gate Charge Q1 3.9 nC
Q2 9
Qqd Gate to Drain “Miller” Charge Q1 3.1 nC
Q2 55
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FDMS3604S

ELECTRICAL CHARACTERISTICS T;= 25°C Unless Otherwise Noted (continued)

Column Head
Symbol Parameter Test Conditions Type | Min Typ | Max | Units
DRAIN iSOURCE DIODE CHARACTERISTICS

Vsp Source to Drain Diode Forward Vgs=0V, Is=13 A(Note 2) Q1 0.8 1.2 \%
Voltage Vgs =0V, Ig =23 A(Note 2) Q2 0.8 1.2

[ Reverse Recovery Time Q1 Q1 25 40 ns
IF=13 A, di/dt = 100 A/ s Q2 32 51

Q2

Qrr Reverse Recovery Charge Ie=23 A, di/dt =300 A/ s Q1 9 18 nC

Q2 39 62

1. R ja 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 i4 material. R ;¢ is guaranteed
by design while R ¢4 is determined by the user’s board design.

b. 50 °C/W when mounted on

a. 57 °C/W when mounted on a 1in2 pad of 20z copper

alin?pad of 20z copper

c. 125 °C/W when mounted on a d. 120 °C/W when mounted on a

minimum pad of 2 oz copper minimum pad of 2 0z copper

Pulse Test: Pulse Width <300 s, Duty cycle < 2.0%.

As an N ich device, the negative Vgs rating is for low duty cycle pulse ocurrence only. No continuous rating is implied.

Easgof 40 mJ is based on starting T; = 25°C; Nich: L=1mH, Iag=9 A, Vpp =27 V, Vgg =10 V. 100% test at L = 0.3 mH, Ipg = 14 A.
Easof 60 mJ is based on starting T; = 25°C; Nich: L=1mH, Ias=11 A, Vpp =27 V, Vgs = 10 V. 100% test at L = 0.3 mH, Ipg = 18 A.
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