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Dual N & P-Channel PowerTrench® MOSFET
N-Channel: 80V, 13.9A, 80mQ P-Channel: -80V, -9.4A, 190mQ
Features General Description
Q1: N-Channel These dual N and P- Channel enha ncement mode Pow er
B Max rpg(on) = 80mQ at Vgg = 10V, Ip = 4.3A MOSFETs ar e produ ced u sing Fa irchild Semiconductor s
M — 88mE at Ve = BY. [ = 4.1A advanced PowerT rench® process that has been especially
@X Tps(on) = oME2 &l Vs = OV, Ip = 4. tailored to minimize on -state r esistance and yet maint ain
Q2: P-Channel superior switching performance.
B Maxr =190mQ at Vgg =-10V, Ip = -2.8A . .
pston) es P Applications
B Max rDS(on) =224mQ at VGS = -4.5\/, ID =-2.6A
B Inverter
m 100% UIL Tested L
m RoHS Compli { ”*/éﬂ' ) " fBndge
oHS Compliant “\!@’/{,-5
P
D1 T D2
G1 G2
S1 S2
Dual DPAK 4L N-Channel P-Channel
MOSFET Maximum Ratings T¢ = 25°C unless otherwise noted
Symbol Parameter Q1 Q2 Units
Vps Drain to Source Voltage 80 -80 \
Vgs Gate to Source Voltage +20 +20 \
Drain Current - Continuous Tc=25°C 13.9 -9.4
Ip - Continuous Tp=25°C 4.3 -2.8 A
- Pulsed 20 -10
Power Dissipation for Single Operation Tc=25°C (Note 1) 35 32
Pp Tpo=25°C (Note 1a) 3.1 W
Tpo=25°C (Note 1b) 1.3
Eas Single Pulse Avalanche Energy (Note 3) 37 54 mJ
Ty, Tsta Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rouc Thermal Resistance, Junction to Case, Single Operation for Q1 (Note 1) 3.5 oMW
Rouc Thermal Resistance, Junction to Case, Single Operation for Q2 (Note 1) 3.9
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDD3510H FDD3510H TO-252-4L 13" 16mm 2500 units
©2008 Fairchild Semiconductor Corporation 1 www.fairchildsemi.com
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Electrical Characteristics T, = 25°C unless otherwise noted
| Symbol ‘ Parameter Test Conditions ‘Type‘ Min ‘ Typ ‘ Max ‘ Units ‘

Off Characteristics

. Ip =250pA, Vgs = 0V Q1 80
BVpss Drain to Source Breakdown Voltage Ip = -250uA, Vag = OV Q2 -80 \
ABVpgs Breakdown Voltage Temperature Ip = 250pA, referenced to 25°C Q1 84 mv C
AT, Coefficient Ip = -250pA, referenced to 25°C Q2 -67
. VDS = 64V, VGS =0V Q1 1
Ibss Zero Gate Voltage Drain Current Vpg = -84V, Vag = OV Q2 1 pA
Q1 +100 nA
lgss Gate to Source Leakage Current Vgs = 20V, Vpg = 0V Q2 +100 nA
On Characteristics
Vgs = Vps, Ip =250pA Q1 2.0 2.6 4.0
Vasith) Gate to Source Threshold Voltage Ves = Vps, Ip = -2500A Q2 | 10| -16 30 \Y
AVGsith) Gate to Source Thre.shold Voltage Ip = 250pA, referenced to 25°C Q1 -6.7 mvIeC
AT, Temperature Coefficient Ip = -250pA, referenced to 25°C Q2 4.6
Vgs =10V, Ip =4.3A 64 80
Vgs =6.0V, Ip=4.1A Q1 70 88
Vgs =10V, Ip=4.3A, T;=125°C 121 152
TDS(on) Static Drain to Source On Resistance cs D J mQ
Vgs =-10V, Ip =-2.8A 153 190
Vgs =-4.5V, Ip =-2.6A Q2 184 224
Vgs =-10V, Ip =-2.8A, T;=125°C 259 322
Vpp =10V, Ip=4.3A Q1 15
dFs Forward Transconductance Vpp = -5V, I = -2.8A Q2 6.8 S
Dynamic Characteristics
. Q1 600 800
G Input Capacitance Q1 F
s put ~-ap Vpg = 40V, Vgg = 0V, f = 1MHZ Q2 660 | 880 P
. Q1 56 75
Coss Output Capacitance Q2 Q2 50 70 pF
. Vps = -40V, Vgg = 0V, f = 1MHZ Q1 27 41
Crss Reverse Transfer Capacitance Q2 25 40 pF
. _ Q1 1.7
Ry Gate Resistance f=1MHz Q2 72 Q
Switching Characteristics
) Q1 7 13
ta(on) Turn-On Delay Time Q1 Q2 6 1 ns
Vpp =40V, Ip = 4.3A, al > 10
t, Rise Time Vgs = 10V, Rgen = 6Q Q2 3 10 ns
ta(off) Turn-Off Delay Time Q2 8; ;g 4218 ns
Vpp = -40V, Ip = -2.8A,
' Vgs = -10V, Rgen = 6Q Q1 2 10
t Fall Time Q2 5 10 ns
Q1 13 18
Qq(ToT) Total Gate Charge Q1 Q2 14 20 nC
VGS = 10V, VDD = 4OV, ID =4.3A
Q1 23
Qgs Gate to Source Charge nC
g Q2 1.9
% Q1 3.2
Qgq Gate to Drain “Miller” Charge Vgs =-10V, Vpp = -40V, Ip = -2.8A Q2 2'9 nC
FDD3510H Rev. 1.4 2
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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

N Vgs =0V, Is=2.6A (Note 2)| Q1 0.8 1.2

Vsp Source to Drain Diode Forward Voltage Ves = 0V, Ig = -2.6A (Note 2) Q2 08 | 12 \
' Q1 Q1 29 46

t Reverse Recovery Time ns
i i Ir = 4.3A, di/dt = 100A/s Q2 30 48
Q2 Q1 28 45

Q. Reverse Recovery Charge Ip = -2.8A, di/dt = 100A/s Q2 30 48 nC

Notes:

1. Rgja 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;c is guaranteed by design while Ry, is determined

by the user's board design.

Q1

2

Q2

atin

00000
00000

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

a. 40°C/W when mounted on

a1in? pad of 2 0z copper @ minimum pad of 2 0z copper
00000
00000

Scale 1: 1 on letter size paper

a. 40°C/W when mounted on
pad of 2 0z copper

Scale 1 : 1 on letter size paper

b. 96°C/W when mounted on a

b. 96°C/W when mounted on a
minimum pad of 2 oz copper

3. Starting T, = 25°C, N-ch: L = 3mH, Ixg = 5A, Vpp = 80V, Vgg = 10V; P-ch: L = 3mH, Iag = -6A, Vpp = -80V, Vg = -10V.

FDD3510H Rev. 1.4
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Typical Characteristics (Q1 N-Channel) 1, =25°C unless otherwise noted

NORMALIZED
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Figure 1. On Region Characteristics
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Figure 5. Transfer Characteristics
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Typical Characteristics (Q1 N-Channel) 1, =25°C unless otherwise noted
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Typical Characteristics (Q1 N-Channel) 1, =25°C unless otherwise noted
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Typical Characteristics (Q2 P-Channel) T, =25°C unless otherwise noted
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Figure 19. Transfer Characteristics
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Typical Characteristics (Q2 P-Channel)T, = 25°C unless otherwise noted
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Figure 21. Gate Charge Characteristics
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Typical Characteristics (Q2 P-Channel)t, = 25°C unless otherwise noted
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NOTES: UNLESS OTHERWISE SPECIFED

SEE DETAIL "A"
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A. THIS PACKAGE CONFORMS TO JEDEC, TO252
VARIATION AD.
B. ALL DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR PROTRUSIONS
D. HEATSINK TOP EDGE COULD BE IN CHAMFERED
CORNERS OR EDGE PROTRUSION.
E. DIMENSIONS AND TOLERANCES AS PER ASME
Y14.5-2009.
EXCEPTION TO TO-252 STANDARD.
G. FILE NAME: TO252B05REV3
H. FAIRCHILDSEMICONDUCTOR
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