FDS8960C
N and P-Channel Enhancement Mode Power MOSFET

Description
The FDS8960C uses advanced trench technology to

provide excellent Roson) and low gate charge .

The complementary MOSFETs may be used to form a level

shifted high side switch, and for a host of other applications.

General Features
@® N-Channel
Vps =40V, b =8.0A
Roson < 22mQ @ Ves=10V

Rosion < 31mQ @ Ves=4.5V o D2 o D1
@® P-Channel — Il:
_ _ —
Vps =-40V,b = -7.0A A —
Rosion < 356mQ @ Ves=-10V G2 G1
Rosion) < 48mQ @ Ves=-4.5V 0 S2 oS
N-channel P-channel

@® High power and current handing capability
@ Lead free product is acquired Schematic diagram

® Surface mount package

s2cf1e gk D2
G2 2 753 D2
s1 3 6 3 D1
Gl 4 5 = D1

Marking and pin assignment

Absolute Maximum Ratings (Ta=25"Cunless otherwise noted)

Parameter Symbol N-Channel | P-Channel Unit
Drain-Source Voltage Vs 40 -40 vV
Gate-Source Voltage Vas +20 +20 \
Continuous Drain Current Ta=25C Ip 8.0 7.0 A
Pulsed Drain Current ™" lom 40 -30 A
Maximum Power Dissipation Ta=25C Po 2.0 2.0 W
Operating Junction and Storage Temperature Range Ty, Tste -55 To 150 -55 To 150 T

Thermal Characteristic

Thermal Resistance,Junction-to-Ambient N2 Raia N-Ch 62.5 CIW

Thermal Resistance,Junction-to-Ambient °t¢? Rosa P-Ch 62.5 ‘CTIW
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FDS8960C
N and P-Channel Enhancement Mode Power MOSFET

N-CH Electrical Characteristics (Ta=25Cunless otherwise noted)

Parameter | Symbol | Condition | Min | Typ | Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage BVpss Vas=0V [p=250pA 40 - - V
Zero Gate Voltage Drain Current Ioss Vps=40V,Vgs=0V - - 1 HA
Gate-Body Leakage Current lgss Vgs=+20V,Vps=0V - - +100 nA
On Characteristics M°® ¥
Gate Threshold Voltage Vasih) Vps=Ves, Ib=250pA 1.0 1.4 2.0 \%
Ves=10V, [p=8A - 17 22 mQ
Drain-Source On-State Resistance Ros(on) ee P
Vgs=4.5V, |p=6A - 21 31 mQ
Forward Transconductance OFs Vps=5V,|p=8A 15 - - S
Dynamic Characteristics "%
Input Capacitance Ciss - 415 - PF
VDS=20V,VGS=0V,
Qutput Capacitance Coss - 112 - PF
F=1.0MHz
Reverse Transfer Capacitance Crss - 11 - PF
Switching Characteristics "4
Turn-on Delay Time td(on) - 4.0 - nS
Turn-on Rise Time t Vpp=20V, R =2.5Q - 3.0 - nS
Turn-Off Delay Time ta(ofy Ves=10V,Raen=30Q - 15 - nsS
Turn-Off Fall Time ts - 2.0 - nS
Total Gate Charge Qq - 12 - nC
VDS=20V,|D=8A,
Gate-Source Charge Qgs - 3.5 - nC
Ves=10V
Gate-Drain Charge Qg - 3.1 - nC
Drain-Source Diode Characteristics
Diode Forward Voltage " ? Vo Ves=0V,|s=8A | - Joms| 10 | v

Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature.
2. Surface Mounted on FR4 Board, t < 10 sec.

3. Pulse Test: Pulse Width < 300ps, Duty Cycle = 2%.

4. Guaranteed by design, not subject to production
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N

N- Channel Typical Electrical and Thermal Characteristics (Curves)

3 ‘_tm;_. o]
c
8 tyon tacorn —=
k7]
[
Vout h 90% 90%
5 Vour INVERTED I
- — 10% 10% N\
[
N X 90%
©
£ Vin 50% 50%
]
z %
PULSE WIDTH
Figure 1:Switching Test Circuit Figure 2:Switching Waveforms
30 20
| I
™~ 45v Voe=5V [
25
—_ - 10V . 16
< 35V < /
= 20 -
& - 5 12
5 15 =
o O }
= ) 8
g 10 3V ® 125° C
a =
o 5 o 4 25° C
Vge=2.5V
0 — - 0
0 1 2 3 4 5 0 1 2 3 4 5 6
Vds Drain-Source Voltage (V) Vgs Gate-Source Voltage (V)
Figure 3 Output Characteristics Figure 4 Transfer Characteristics
30 18
o _
© 16 Vas=10V
E 2 O I,=BA
8 g \
o 5 12 Ve85V  —
= = l,=6A
O 15 8
j = 1
[*] ©
é Vas=10V g
10 Z 08
0 3 6 9 12 15 0 25 5 75 100 125 150 175
lo- Drain Current (A) T,-Junction Temperature(C)
Figure 5 Drain-Source On-Resistance Figure 6 Drain-Source On-Resistance

WWW.jsmsemi.com H30L, 9T



FDS8960C
N and P-Channel Enhancement Mode Power MOSFET
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FDS8960C

N and P-Channel Enhancement Mode Power MOSFET
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SMSEMI FDS8960C

AREMEEE N and P-Channel Enhancement Mode Power MOSFET

P-CH Electrical Characteristics (TaA=25Cunless otherwise noted)

Parameter | Symbol | Condition | Min | Typ | Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage BVpss Vas=0V Ip=-250pA -40 - - V
Zero Gate Voltage Drain Current loss Vps=-40V,Vgs=0V - - -1 HA
Gate-Body Leakage Current lgss Ves=+20V, Vps=0V - - +100 nA

On Characteristics V¥

Gate Threshold Voltage Vs Vps=Vgs,Ip=-250pA -1.1 -18 -25 \Y%
. ) Ves=-10V, Ip=-7.0A - 30 35 mQ

Drain-Source On-State Resistance Ros(ony Vee=-4.5V. lo=-4.0A i 43 48 mO

Forward Transconductance OFs Vps=-5V,|p=-7.0A 15 - - S

Dynamic Characteristics "%

Input Capacitance Ciss - 520 - PF

VDS=-20V,VGS=0V,
Output Capacitance Coss - 100 - PF
F=1.0MHz
Reverse Transfer Capacitance Crss - 65 - PF

Switching Characteristics V%

Turn-on Delay Time td(on) - 75 - nS

Tum-on Rise Time tr Vpp=-20V, R =2.3Q - 55 - nS

Turn-Off Delay Time taof Vgs=-10V,Rgen=6Q - 19 - nS

Turn-Off Fall Time 1 - 7 - nS

Total Gate Charge Qq - 13 - nC
Vps=-20V,Ip=-7.0A

Gate-Source Charge Qgs - 338 - nC

Vgs=-10V

Gate-Drain Charge Qgd - 3.1 - nC

Drain-Source Diode Characteristics

Diode Forward Voltage "% Veo Vs=0V,ls=-7.0A | - Jors| 10 | v |

Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature.
2. Surface Mounted on FR4 Board, t < 10 sec.

3. Pulse Test: Pulse Width = 300ps, Duty Cycle < 2%.

4. Guaranteed by design, not subject to production
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P- Channel Typical Electrical and Thermal Characteristics (Curves)
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FDS8960C
N and P-Channel Enhancement Mode Power MOSFET

800 E
700
600 A Cus L
—_ \-—-__
S B g
m —
400 o !
e \ Q
= 300 S
8 \ C055 n-
§ e N o os
O 100 —_— _L _\
CI‘SS
0 - Ta=25T
0 5 10 15 20 25 30 0 20 40 60 80 100 120 140
-Vds Drain-Source Voltage (V) T,-Junction Temperature(C)
Figure 7 Capacitance vs Vds Figure 9 Power Dissipation
100.0 — 1.3 -
== : Vps=Ves
1.2 |D=-250|JA
< 100 = - f h 10ps ®
et = Rosion) ‘-,E i 22531 o 11
IS — limited oy = S~
Ll —
= N N |||||’;1’5 c 10 \
8 10 FE Fé'%_ Tms >
= s * _10 . 09
© ms
o o Tumag=150" C I ) § 0.8
. : T,=25° C B
=) 10s
- DC 0.7
0.0 il 06
0.01 0.1 1 10 100 50 -25 0 25 50 75 100 125 150
-Vds Drain-Source Voltage (V) T,-Junction Temperature(C)
Figure 8 Safe Operation Area Figure 10 Vgs(n) vs Junction Temperature
10 o . -
[0} In descending order E
v & D=T,/ T D=05,0.3,0.1,005,0.02, 001, single pulse
g B (0¥ “Poulanfan ] | I AT W I
L g :
o S
§ 2. 01 : : : b
N E !
® 2 !
£ e 0.01 o P
o £ U
Z o f
= w — T |
= % T
= 0.001 .
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000

Square Wave Pluse Duration(sec)
Figure 11 Normalized Maximum Transient Thermal Impedance

WWW.jsmsemi.com 8L, 91T



FDS8960C
N and P-Channel Enhancement Mode Power MOSFET

JSMSEMI
RBHESH

Package Information

SOP-8
-T- | SEATING PLANE < 4 mils
D
H ﬁ ’:l ﬁ J SEE VIEW A
Wl w
e)
[ ] o
o —
T >
i S R
e b c
[ 1 5 \
o
— — — — / GAUGE PLANE
T ! | SEATING PLANE
VIEW
3 SOP-8 RECOMMENDED LAND PATTERN
B MILLIMETERS INCHES 1.27
o MIN. MAX. MIN. MAX.
A 1.75 = 0.069 L
A1 0.10 0.25 0.004 0.010
A2 1.25 . 0.049 - 2.2
b 0.31 0.51 0.012 0.020 T—
c 0.17 0.25 0.007 0.010
D 4.80 5.00 0.189 0.197 [ — 5.74
E 5.80 6.20 0.228 0.244
E1 3580 4.00 0.150 0.157 2.87
e 1.27 BSC 0.050 BSC ;
h 0.25 0.50 0.010 0.020
L 0.40 1.27 0.016 0.050 0.8
_,"_'.‘7
0 0° 8¢ 0° 8° 0.635
J. L UNIT: mm

Note: 1. Follow JEDEC MS-012 AA.

2. Dimension “D" does not include mold flash, protrusions or gate burrs.
Mold flash, protrusion or gate burrs shall not exceed 6 mil per side.

3. Dimension “E” does not include inter-lead flash or protrusions.
Inter-lead flash and protrusions shall not exceed 10 mil per side.
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