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Dual N-Channel PowerTrench® MOSFET
Q1:30V,13 A,20.0 mQ2 Q2: 30V, 22 A, 11.2 mQ

Features

Q1: N-Channel

B Max rpgon) = 20.0 mQ at Vg = 10V, Ip = 10.1 A
B Max rpg(on) = 30.0 mQ atVgg =45V, Ip=7.5A

Q2: N-Channel

B Max rpg(on) = 11.2 mQ atVgg =10V, Ip = 12.4 A
B Max rpg(on) = 14.2 mQ atVgg =4.5V, Ip = 10.9 A
B Pinout optimized for simple PCB design

B Thermally efficient dual Power 56 Package

General Description

This device includes two specialized MOSFETs in a unique dual
Power 56 package. It is designed to provide an optimal synchro-
nous 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.

Applications

Synchronous Buck Converter for:

B RoHS Compliant ety
@\T B Notebook System Power
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D1 G1
Top Bottom G2 |g po 1|G1
Power 56
MOSFET Maximum Ratings Ta = 25°C unless otherwise noted
Symbol Parameter Q1 Q2 Units
Vps Drain to Source Voltage 30 30 \
Vs Gate to Source Voltage (Note 3) +20 +20 \
Drain Current  -Continuous Tc=25°C 13 22
Ip -Continuous Tpa=25°C 10.1 12.4 A
-Pulsed 27 45
Eas Single Pulse Avalanche Energy (Note 4) 9 21 mJ
b Power Dissipation for Single Operation Tpa=25°C| 22%8 2.51b W
p Power Dissipation for Single Operation Tp=25°C 1.0'° 1.0™d
Ty, Tsta Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Roua Thermal Resistance, Junction to Ambient 5712 5010 /W
Roua Thermal Resistance, Junction to Ambient 125'° 120"d
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDMS7620S FDMS7620S Power 56 137 12 mm 3000 units
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Electrical Characteristics T, = 25°C unless otherwise noted

| Symbol | Parameter Test Conditions |Type| Min | Typ | Max ‘Units‘

Off Characteristics

; Ip =250 pA,Vgs =0V Q1 30
BVpss Drain to Source Breakdown Voltage Ip=1 mA, Vgg =0 V Q2 30 \
ABVpgs Breakdown Voltage Temperature Ip =250 pA, referenced to 25°C Q1 19 mv/eC
AT, Coefficient Ip = 10 mA, referenced to 25°C Q2 19
Ipss Zero Gate Voltage Drain Current Vps =24 V,Vgs=0V 8; 5(1)0 pA
Gate to Source Leakage Current, _ _ Q1 100 nA
lass Forward Ves =20 V. Vps =0 V Q2 100 | nA
On Characteristics
Vs = Vps. Ip =250 pA Q1 1.0 2.2 3.0
Vasith) Gate to Source Threshold Voltage Ves = Vpa, Ip=1 mA Q2 10 20 30 Vv
AVGs(th) Gate to Source Thre_shold Voltage Ip = 250 pA, referenced to 25:0 Q1 -6 mv/°eC
AT, Temperature Coefficient Ip =10 mA, referenced to 25°C Q2 -5
Vgs=10V, Ip=10.1 A 15.2 | 20.0
Vgs =45V, Ip=75A Q1 22,7 | 30.0
. . ) Vgs=10V, Ip=10 A, T;=125°C 18.7 | 225
"DS(on) Static Drain to Source On Resistance Vs =10V, Ip=124 A 83 12 mQ
Vgs=45V,Ip=109 A Q2 10.5 | 14.2
Vgs=10V, Ip=124 A, T;=125°C 8.9 15.1
Vpp=5V, Ip=10.1 A Q1 22
[e]3 Forward Transconductance Vpp =5V, Ip=12.4 A Q2 53 S
Dynamic Characteristics
Ciss Input Capacitance 8; 1405570 &0:0 pF
Coss Output Capacitance Vps=15V,Vgg=0 V,f=1 MHZ 8; ;g; i?? pF
Crss Reverse Transfer Capacitance 8; gg i; pF
Ry Gate Resistance 8; 85 12 gg Q
Switching Characteristics
td(on) Turn-On Delay Time Q1 8; gé 12 ns
VDD=15 V, |D=101 A, RGEN=6Q Q1 1.2 10
t, Rise Time Q2 1.8 10 ns
ta(off) Turn-Off Delay Time Q2 8; 1;3 gg ns
VDD=15 V, ID=124 A, RGEN=6Q .
) Q1 1.4 10
t Fall Time Q2 15 10 ns
Qg(toT) Total Gate Charge Vgs=0Vto 10V |Q1 8; 175;26 ;:13 nC
Voo =15 Y, af 38 | 6
Qq(tom) Total Gate Charge Vgs=0Vto5V |Ip=10.1A Q2 79 12 nC
QgS Gate to Source Charge Q2 8; (152 nC
Vop =15 V. Qi 11
in “Miller” =124 A :
di Gate to Drain “Miller” Charge Ip Q2 16 nC
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Electrical Characteristics T, = 25°C unless otherwise noted

| Symbol | Parameter | Test Conditions | Type | Min | Typ | Max ‘ Units ‘
Drain-Source Diode Characteristics

Vsb Source-Drain Diode Forward Voltage xgz : 8 x ::: 121 2 gsgt: ;; 8; 822 13 Y

tr Reverse Recovery Time ﬁL 101 A, di/dt = 100 Als 8; 12 ;g ns
Q. Reverse Recovery Charge :'2:2= 12.4 A, di/dt = 300 A/s 8; 143 ;g nC
Notes:

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

b. 50 °C/W when mounted on

a. 57 °C/W when mounted on >
a 1in“ pad of 2 0z copper

atin? pad of 2 0oz copper

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

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

O 1
0000 00000

2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.
3. As an N-ch device, the negative Vgs rating is for low duty cycle pulse ocurrence only. No continuous rating is implied.
4.Q1: Eps 0f 9 mJ is based on starting Ty =25 °C, L = 0.3 mH, Ias =8 A, Vpp =27 V, Vgg = 10 V. 100% test at L = 0.1 mH, Iag = 12 A.

Q2: Epg of 21 mJ is based on starting Ty =25 °C, L = 0.3 mH, Iag = 12 A, Vpp = 27 V, Vgg = 10 V. 100% test at L = 0.1 mH, Ipg = 18 A.

©2013 Fairchild Semiconductor Corporation 3 www.fairchildsemi.com

FDMS7620S Rev.C2

134SOIN gyduaiLiamod [suueyd-N lend S0¢9.SINA



Typical Characteristics (Q1 N-Channel) 7, = 25°C unless otherwise noted
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Figure 5. Transfer Characteristics
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Typical Characteristics (Q1 N-Channel) T, = 25°C unless otherwise noted
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Figure 7. Gate Charge Characteristics Figure 8. CapacitancevsDrain
to Source Voltage
20 50
o = N
2 10 _// ) b ~\ \\ \‘
£ 10 N < “= = Y 100 us—]|
- Ty=25°C = Ay SIS Lt
g NG g SRS IR Bl
g NN x 1 )4 RS N TN Mams]| |
3} =100° ~ — == e
w )(TJ 100°c 3 7= THIS AREAIS S <410 ms —|
g N \\ E [ LIMITED BY rpg o) RIS S 100 ms—
2 W) X SINGLE PULSE MISAE IS
= N (=) > S
5 T;=125°C | N\ N I 0.1¢ 1, =MAX RATED R =
W o T
< \\\\ Ry = 125 °CIW s pc
: AN\ e i
1 A\ UAN 0.01 b
0.001 0.01 0.1 1 10 0.01 0.1 1 10 100200
t,» TIME IN AVALANCHE (ms) Vps, DRAIN to SOURCE VOLTAGE (V)
Figure9. UnclampedInductive Figure 10. Forward Bias Safe
Switching Capability Operating Area
1000 H t ——
_ SINGLE PULSE ]
2 Rgya =125 °CIW [T7T]
&g 100
=
[]
o
[ —
z T
w ————
5 10
4
Z =
4 ~
g =
X T ———
< 1
o
o
0.1
10* 10° 10® 10" 1 10 100 1000
t, PULSE WIDTH (sec)
Figure 11. Single Pulse Maximum Power Dissipation
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Typical Characteristics (Q1 N-Channel) T, = 25°C unless otherwise noted
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Figure 12. Junction-to-Ambient Transient Thermal Response Curve
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Figure 17. Transfer Characteristics
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Typical Characteristics (Q2 N-Channel) T, = 25 °C unless otherwise noted
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Typical Characteristics (Q2 N-Channel) T, = 25°C unless otherwise noted
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Typical Characteristics (Q2 N-Channel) T, =25 °C unless otherwise noted
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Figure 24. Junction-to-Ambient Transient Thermal Response Curve
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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 26 shows the reverse recovery
characteristic of the FDMS76208S.
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Figure 25. FDMS7620S 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 26. SyncFETT“’I Body Diode Reverse
Leakage vs. Drain-Source Voltage
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B. DIMENSIONS ARE IN MILLIMETERS.
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ASME Y14.5M, 2009.

D. LAND PATTERN RECOMMENDATION IS
EXISTING INDUSTRY LAND PATTERN.

E. DRAWING FILENAME: MKT-MLPO8Prev2.
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