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Dual N & P-Channel PowerTrench® MOSFET

General Description

These dual N- and P-Channel enhancement mode
power field effect transistors are produced using
Fairchild Semiconductor's advanced PowerTrench
process that has been especially tailored to minimize
on-state ressitance and yet maintain superior switching
performance.

These devices are well suited for low voltage and
battery powered applications where low in-line power
loss and fast switching are required.

Features

November 2005
Q1: N-Channel
7.0A, 35V Rpyg,, =0.024Q @ V4= 10V
Rpsien = 0-032Q @ Vg = 4.5V
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AbSO| Ute MaXi mum Rat| n gS T, = 25°C unless otherwise noted
Symbol Parameter Q1 Q2 Units
Vpss Drain-Source Voltage 35 -35 \%
Vbs(avalanche) Drain-Source Avalanche Voltage (maximum) (Note 3) 40 -40 \%
Vess Gate-Source Voltage +20 +25 \
Io Drain Current - Continuous (Note 1a) 7 -5 A
- Pulsed 20 -20
Po Power Dissipation for Dual Operation 2 W
Power Dissipation for Single Operation (Note 1a) 1.6
(Note 1b) 1
(Note 1c) 0.9
T;, Tsto Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rosa Thermal Resistance, Junction-to-Ambient (Note 1a) 78 °C/W
Rosc Thermal Resistance, Junction-to-Case (Note 1) 40 °C/W
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
FDS8960C FDS8960C 13" 12mm 2500 units
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Electrical Characteristics

T, = 25°C unless otherwise noted

Symbol Parameter Test Conditions Type|[Min| Typ | Max | Units
Drain-Source Avalanche Ratings
Eas Drain-Source Avalanche Voo =35V, Ip=7A, L=1mH Q1 24.5 mJ
Energy (Single Pulse)
Vop=-35V, Ipb="5A, L=1mH Q2 125 mJ
las Drain-Source Avalanche Q1 7 A
Current Q2 -5
Off Characteristics
BVpss Drain-Source Breakdown Ves=0V, Ip = 250 pA Q1 | 35 \
Voltage Ves=0V, Ipb = =250 pA Q2 [-35
ABVbss Breakdown Voltage Ip = 250 uA, Referenced to 25°C Q1 31 mV/°C
AT, Temperature Coefficient I = —250 pA, Referenced to 25°C Q2 —40
Ipss Zero Gate Voltage Drain Vps =28V, Ves=0V Q1 1 uA
Current Vps =28V, Ves =0V Q2 -1
lgssk Gate-Body Leakage, Forward |Vgs =20V, Vps =0V Q1 100 nA
lgssr Gate-Body Leakage, Reverse (Vgs =—-20V, Vps =0V -100 nA
lgssr Gate-Body Leakage, Forward |Vgs =25V, Vps =0V Q2 100 nA
lgssk Gate-Body Leakage, Reverse Vgs =-25V, Vps =0V -100 nA
On Characteristics  (ote2)
Vst Gate Threshold Voltage Vps = Vas, Ip = 250 pA Q1 1 2 3 V;
VDS = Vgs, ID =-250 HA Q2 -1 -1.8 -3
AVes(th) Gate Threshold Voltage Ip =250 puA, Referenced to 25°C Q1 -5 mvV/°C
AT, Temperature Coefficient lo = —250 pA, Referenced to 25°C Q2 4
Ros(on) Static Drain-Source Ves =10V, Ib=7A Q1 20 24 mQ
On-Resistance Ves=4.5V, Ib=6A 25 32
Ves=10V, Ip=7A, T;=125°C 29 37
Vgs =-10V, Ib=-5A Q2 44 53
Ves=—4.5YV, Ib=—4A 70 87
Ves=—10V, Ip=-5A, T,=125°C 61 79
OFs Forward Transconductance Vpos =5V, Ib=7A Q1 23 S
VDS =-5 V, |D =5A Q2 9
Dynamic Characteristics
Ciss Input Capacitance Q1 Q1 570 pF
Vps =15V, Vgs =0V, f=1.0 MHz Q2 540
Coss Output Capacitance Q1 126 pF
Q2 Q2 113
Cres Reverse Transfer Capacitance | Vos = =15V, Vgs =0V, f=1.0MHz [ Q1 52 pF
Q2 60
Re Gate Resistance f=1.0 MHz Q1 2 Q
Q2 6
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Electrical Characteristics (continued) T, = 25°C unless otherwise noted

Symbol Parameter Test Conditions Type| Min | Typ | Max | Units
Switching Characteristics (ote2
ta(on) Turn-On Delay Time Q1 Q1 8 16 ns
Vop =15V, Ipb=1A, Q2 12 22
t; Turn-On Rise Time Vgs = 10V, Rgen = 6 Q Q1 5 10 ns
Q2 16 29
tacorn) Turn-Off Delay Time Q2 Q1 23 37 ns
Vop=-15V, Ip =-1A, Q2 20 32
t; Turn-Off Fall Time VGS = —10V, RGEN =6Q Ql 3 6 ns
Q2 5 10
Qq Total Gate Charge Q1 Q1 5.5 7.7 nC
VDS=15V, |D=7A,VGS=5V Q2 5.7 8
Qqs Gate-Source Charge Q1 1.8 nC
Q2 Q2 1.8
Qqd Gate-Drain Charge Vbs=-15V,Ip=-5AVgs=-5V Q1 1.8 nC
Q2 2
Drain—Source Diode Characteristics
Is Maximum Continuous Drain-Source Diode Forward Current Q1 1.3 A
Q2 -1.3
Vsp Drain-Source Diode Forward |Vgs=0V, Is=1.3 A (Note 2) Q1 0.8 1.2 \Y
Voltage Ves=0V,Ils=-1.3A (Note 2) Q2 —0.8 -1.2
ter Diode Reverse Recovery Q1 Q1 20 nS
Time Ir= 7 A, die/d; = 100 A/ps Q2 17
Qxn Diode Reverse Recovery Q2 Q1 10 nC
Charge Ir =-5A, di/d; = 100 Alus Q2 5
Notes:

1. Ry;a is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the solder mounting surface of

the drain pins. R, .. is guaranteed by design while Roca is determined by the user's board design.

0JC

il

a) 78°C/W when b) 125°C/W when c) 135°C/W when mounted on a
mounted on a mounted on a .02 in® minimum pad.

0.5in? pad of 2 oz pad of 2 oz copper
copper

Scale 1: 1 on letter size paper

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

3. BV(avalanche) Single-Pulse rating is guaranteed by design if device is operated within the UIS SOA boundary of the device.
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Typical Characteristics: Q1 (N-Channel)
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Figure 1. On-Region Characteristics. Figure 2. On-Resistance Variation with
Drain Current and Gate Voltage.
18 0.065
Ip=7A \
w Vgs = 10V Ip = 3.5A
Q16 <
z =
< T 0.055
ab <)
N @14t w
= Q
e Z 0045
Sz st
&0 32 7 °
Qu @ T =125°C
sE & 0.035
§0 1t B I
=X7] . |
24 z g S e |
% 0.8 f 0.025
Taz=25°C | T——m— |
0.6 o 0.015 L L ‘ -
50 25 0 25 50 75 100 125 150 2 3 4 5 6 7 8 9 10
T,, JUNCTION TEMPERATURE (°C) Vgs, GATE TO SOURCE VOLTAGE (V)
Figure 3. On-Resistance Variation with Figure 4. On-Resistance Variation with
Temperature. Gate-to-Source Voltage.
30 ‘ 100
Vps =5V . / v ;
Ta=-55°C 25°C —~ [Vgs =0V
25 < 10t
£ :
< /125”0 n Ta=125°C /
£ 20 x 1E 7
] 3 7 i
o / 0 /
3 / E 7 25°C —f
3 15 g 0.1 ]
E // 2 [ A // 7
< u -55°C
% 10 // % 0.01 : y4 // /
=] > £
‘ . v
5 © 0001 £
/ < g / /]
0 0.0001 / ! / ! / !
15 25 35 4.5 0 0.2 0.4 0.6 0.8 1 1.2
Vs, GATE TO SOURCE VOLTAGE (V) Vsp, BODY DIODE FORWARD VOLTAGE (V)
Figure 5. Transfer Characteristics. Figure 6. Body Diode Forward Voltage Variation

with Source Current and Temperature.
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Typical Characteristics:
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Figure 7. Gate Charge Characteristics.

100
[ Roscon LIMIT
IS N N 100us [ |
10
ims
10ms
[N
~N 100ms
1 1s
—10s
DC
01 L Ves=10V
™ ESINGLE PULSE
[ Rysa = 135°C/W
E T,=25°C
0.01 L
0.1 1 10 100
Vps, DRAIN-SOURCE VOLTAGE (V)
Figure 9. Maximum Safe Operating Area.
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Figure 10. Single Pulse Maximum
Power Dissipation.
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Typical Characteristics: Q2 (P-Channel)
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Figure 13. On-Region Characteristics. Figure 14. On-Resistance Variation with
Drain Current and Gate Voltage.
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Figure 17. Transfer Characteristics. Figure 18. Body Diode Forward Voltage Variation

with Source Current and Temperature.

FDS8960C Rev C1(W) www.fairchildsemi.com

134SOIN gUyduail1amod |suueyd-d ¥ N [end O50968Sd4




Typical Characteristics:

-Ip, DRAIN CURRENT (A)

-Vgs, GATE-SOURCE VOLTAGE (V)
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Figure 19. Gate Charge Characteristics.
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Figure 21. Maximum Safe Operating Area.
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Figure 20. Capacitance Characteristics.
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Typical Characteristics
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Figure 25. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1c.
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