FAIRCHILD.

Is Now Part of

AN\

IM Semiconductor®

To I\ ari more-about@y}-Semizonductor, please visit our website at
Www.onsemi.com

Please rote:i /As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will neec-to change in order 1ig'meet ON Semiconductor’s system requirements. Since the ON Semiconductor
proauct management systems do not have the ability to manage part nomenclature that utilizes an underscore
(L), the underscore (_) in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (_). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_questions@onsemi.com.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
d products, i with all laws, reg; and safety requi or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” p swhich may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
hnical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.



http://www.onsemi.com
mailto:Fairchild_questions%40onsemi.com?subject=System%20Intergration

I
FAIRCHILD

SEMICONDUCTOR®

FDS8958A

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.
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Symhol Parameter Q1 Q2 Units
\los | Drain surce Vohaga ' [ N 30 30 v
Vas Gawe-Source Voltage +20 +20 \
Ip Drain Currert - Cantiriuous (Note 1a) 7 -5
- -Pused - 20 -20 A
Power Dissipaticntor Dual Oferdtion 2 2
Power Dissipation foi Singic Operation (Note 1a) 1.6 1.6 w
(Note 1c) 0.9 09
Eg Single Puise rvalanche Energy (Note 3) 54 13 mdJ
Ty, Tsta Operatir.a erid Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Resa Thermal Resistance, Junction-to-Ambient (Note 1a) 78 °C/W
Resc Thermal Resistance, Junction-to-Case (Note 1) 40 °C/W
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
FDS8958A FDS8958A 13” 12mm 2500 units

©2008 Fairchild Semiconductor Corporation

FDS8958A Rev. 6

v8668Sd4



Electrical Characteristics

T, =25°C unless otherwise noted

Symbol Parameter

Test Conditions

|Type| Min | Typ | Max |Units

Off Characteristics

BVbss Drain-Source Breakdown Ves =0V, Ip = 250 A Qf 30 \%
Voltage Ves=0V, Ip = -250 pA Q2 | -30
ABVoss Breakdown Voltage Ip = 250 puA, Referenced to 25°C Q1 25 mV/°C
AT, Temperature Coefficient Ip = -250 pA, Referenced to 25°C Q2 -23
Ipss Zero Gate Voltage Drain Vps =24V, Ves=0V Q1 1 uA
Current Vps =-24 V, Vas=0V Q2 -1
lassk Gate-Body Leakage, Forward [Vgs =20V, Vps=0V All 100 nA
lassr Gate-Body Leakage, Reverse Vgs =-20V, Vps=0V All -100 nA
On Characteristics  (Note 2)
Vastn) Gate Threshold Voltage Vos = Vas, Io = 250 pA Q1 1 ’ 19 3 v
VDS = VGS1 ID =-250 LIA Q2 -1 ‘L -3
AVas(in) Gate Threshold Voltage Ip = 250 uA, Referenced to 25°C Q1 -4.5 V/°C
AT, Temperature Coefficient Ip = -250 pA, Referenced to 25°C Q2 | < J / o~
Ros(en) Static Drain-Source Vas=10V, b=7A 1 19 20 ma
On-Resistance Ves=10V, Ip=7A, T,=125°C 27 42
Ves=4.5V, Ib=6A . 40
Vas=-10V, Ib=-5A j 2 42 I 52
Vas=-10V, Ib=-5A, T 125°C 7 /8
Vas=-45V, Ib=t4A 63 80
Ip(on) On-State Drain Current Ves=10V, s AV Q1 2L‘_[ A
Vas=-10V, " Vps= 'V | @2 [\20 A
OFs Forward Transconductance  |[Vps=5V, h=7A [ Q1 | 25« AN\
Vos =0, =-5A <-q2 PN
Dynamic Characteristics A -\ - <
Ciss Input Capacitance [a | G [ 575 1 pF
_ Mps 15V, s=0V, 1% .0MHz Q7 528
Coss Output Capacitance |- Q1 145 pF
_\ 4‘ Q2 132
Crss Reverse Tr o, cape ancel 0s=-15\, Ves=0V.f=1.0MHz [ Q¢ 65 pF
y (. e _ a2 70
Ra Gat~Resic nce [Vos= 15 MV, < f="10 MHz Lat 2.1 Q
A '\ | a2 6.0
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Electrical Characteristics (continued) T, = 25°C unless otherwise noted

Symbol Parameter Test Conditions Type| Min | Typ | Max |Units
Switching Characteristics (ot 2)
td(on) Turn-On Delay Time Q1 Q1 8 16 ns
Vop=15V,Ip=1A, Q2 7 14
tr Turn-On Rise Time Ves = 10V, Rgen =6 Q Q1 5 10 ns
Q2 13 24
td(ofty Turn-Off Delay Time Q2 Q1 23 37 ns
VDD=‘15 V, |D='1 A, Q2 14 25
t Turn-Off Fall Time Vas =-10V, Reen =6 Q Q1 3 6 ns
Q2 9 17
Qg Total Gate Charge Q1 Q1 11.4 16 nC
Vos=15V,Ip=7 A, Vags=10V Q2 9.6 o
Qgs Gate-Source Charge Q1 1.7 nC
Q2 Q2 .2 |
Qg Gate-Drain Charge Vbs=-15V, Ipb=-5AVas=-10V Qi 2.1 S
@ | T[] =

Drain—-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current L‘1 N 13 T_A_
S 1.3
lsm Maximum Plused Drain-Source Diode Forward Current Note 2 Q 20 A
Q2 -20
Vsp Drain-Source Diode Forward |Vgs =0V, ls=1.3 2 e z; 1 T 0.75 12 \Y
Voltage Vas=0V,ls=-" A | Q2 -0.88 I “1.2 | N\
tr Diode Reverse Recovery Q1 Q1 | 10 " I ]
Time lF= 7 A Hdp/di="  Alus Q2. akt .
Q. Diode Reverse Recovery  |Q2 | | 9 ~I™nc
Charge Ik TA.a =100 s i Q2 <1 | 6__]_‘_|—
Notes:

1. Ry 4 is the sum of the junction-to-case and/ e-to-ambthei ' resistance w'er the case thernjal veference is defiied &3 the solder mounting surface of
the drain pins. Ry, is guaranteed by desi¢c  /hile Ry, it termii.ed by the™zers hoard design.

a) 7v whe: b). 128 /Wiwhen , c) 135%YW when mounted on a
moui. mocted on a<u2.in minimum pad.

5 in? pad of 25z @/Ug 1 pad of 2 oz copver O)g g}u\@
Jpper (O}

uﬁ” : @

cale 1:  nletter size‘paner
2. < Test: Ptlsc Wid h < 300us, Duty Cvzie < 2.0%
3. Startiig Ty 25°C, L = 83mH, i/ s = 6A, Vpp=.50Y, Vas = 10V (Q1).

Staring TJ = 25°C, L = 3mH, Ias = 24, Vpo = 30V, Vs = 10V (Q2).
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Typical Characteristics: Q1 (N-Channel)
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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)
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Typical Characteristics: Q2 (P-Channel)

30
|4
Ves=-10V /' .6.0v ‘
5.0V —
<
E 20 -4.5V
w
[
5
o a0V
=
£
a 10 I A— YV
-2
-3.0V
0 ‘ ‘ ‘
0 1 2 3 4 5 6
-Vps, DRAIN TO SOURCE VOLTAGE (V)
Figure 12. On-Region Characteristics.
1.6 T
Ip = -5A

Vgg = -10V

»

[N}

1 |

o
®
|

Ros(on NORMALIZED
DRAIN-SOURCE ON-RESISTANCE

0.6 Ay
-50 -25 0 25 50 ) J 128 130
T, NCTION TE*"ERATURE (°C)
Figui 147 Res._. _.ace Variaticn with
mperature.
v — = 7‘— —n
Vps = -5V ~Thsc 1250
4 =\ 7, \ i
: L1y Azsoc
G ol P/
E
S F
R -
& /
a
T o3
o N .
1 1.5 2 25 3 35 4 45

Vgs, GATE TO SOURCE VOLTAGE (V)

Figure 16. Transfer Characteristics.

o TANCE (OHM

P onyy ON<

-Is, REVERSE DRAIN CURRENT (A)

Rosony NORMALIZED

2
= 18
= Vgs=-4.0V
2 |
B 16 i
z -4.5V
S 14— -5.0V
3] _ 6.0V
= e -7.0v//
ol p— — 8.0V
2 - | -tov —
<L
0@
[=]
0.8 : : ‘ ]
0 6 12 8 24 30
-Ip, DRAIN' <RENT (A)
Figure 13. On-Re 'stai = Vari® ion witk

Drain ¢ rrent. d G - .oltage.

- N | S in = -2.5A
F 1 Al AN
0.15 A\ ‘ \ 7 ‘ & AN\
N |
\\ 1= 1250 |
0.1 o \1\ ) NN
~
‘L TA:25°C\\‘\ \L O |
00 * A o e B E—
y [\3 ‘
2 6 8 10

Vs, GATE TO SOURCE VOLTAGE (V)

rigure 15. On-Resistance Variation with
Gate-to-Source Voltage.

nee-------

F— Vs =0V
10
T, =125°
1 %
7 259G —F
01 -~/
—F ssc

001 %
0.001 %

0.0001

i

[

[

0 0.2 0.4 0.6 0.8 1 1.2 1.4
-Vgp, BODY DIODE FORWARD VOLTAGE (V)

Figure 17. Body Diode Forward Voltage Variation

with Source Current and Temperature.

FDS8958A Rev. 6

v8468Sa4



Typical Characteristics: Q2 (P-Channel)
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TRADEMARKS
The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global
subsidianries, and is not intended to be an exhaustive list of all such trademarks.

ACEx® FPS™ PDP-SPM™ The Power Franchise®
Build it Now™ F-PFS™ Power-SPM™ Be
CorePLUS™ FRFET® PowerTrench® franchise
CorePOWER™ Global Power ResourceS“ Programmable Active Droop™ TinyBoost™
CROSSVOLT™ Green FPS™ QFET® TinyBuck™
CTL™ Green FPS™ e-Series™ Qs™ TinyLonic®
Current Transfer Logic™ GTO™ Quiet Series™ T o ™™
EcoSPARK® IntelliMAX™ RapidConfigure™ W Power
EfficentMax™ ISOPLANAR™ Saving our world 1mW at a tir Tir, "WM™
EZSWITCH™ * MegaBuck™ SmartMax™ Tinyy e
™ MICROCOUPLER™ SMART START™ uSerD. .M
= MicroFET™ SPM® V‘é
) MicroPak™ STEALTH™ DS’
Fairchild® MillerDrive ™ SuperFET UHC®
Fairchild Semiconductor® MotionMax™ Supe=SOT™ Ulti!a FRFET™
FACT Quiet Series™ Motion-SPM™ Supe ™Moy UniFET™
FACT® OPTOLOGIC® < nere T VCX™
FAST® OPTOPLANAR® St rMe ™ Vicue viax™
FastvCore™ g B & ®
FlashWriter® * GRgpRAL
* EZSWITCH™ and FlashWriter® are trademarks of ‘am ( neral Cu poratian, wisec underiicense py Faiichi'c, Semiconductor.
DISCLAIMER
FAIRCHILD SEMICONDUCTOR RESER| S THE | 3Hi 1O MAYE CHANGES“W/ITHOUT_FURTHER NOTICE TO ANY PRODUCTS
HEREIN TO IMPROVE RELIABI! ‘UN_ TION, C DESIGN; FA'RCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF Al PRODUC .RCUIT DESCRIBED HEREIN; NE'TEER DOES IT CONVEY ANY LICENSE UNDER

ITS PATENT RIGHTS, NOR T. = RIGHT OF OTHERS:THESE SPECIEICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD’S
WORLDWIDE TERVM' Aano CO. 'TIOM | SPECIFICALLY THE'WARRANTY ©HZREIN, WHICH COVERS THESE PRODUCTS.

LIFE SUPTQRT LICY
FAIP” L« PRu 'UC o ARE-NOT, AUTHORIZED FOR %SE'AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYS MSWI' OU THE EXRPRESS WRITEEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As usea r’

1. Life stpport derices-or systen s'are deviczs cisystems which, 2. A critical component in any component of a life support,
(a) are intended for surgical implant irito. the body or (b) device, or system whose failure to perform can be reasonably
support o1 sustain life, and (c) whes Tailure to perform when expected to cause the failure of the life support device or
sropeily‘used in accordance withiinstructions for use provided system, or to affect its safety or effectiveness.

In the labeling, can be-ieasorably expected to result in a
significant injury of the us-=r.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition

This datasheet contains the design specifications for product development.

Advance Information Formative or In Design - ; . i
Specifications may change in any manner without notice.

This datasheet contains preliminary data; supplementary data will be pub-
Preliminary First Production lished at a later date. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve design.

This datasheet contains final specifications. Fairchild Semiconductor reserves

No Identification Needed Full Production the right to make changes at any time without notice to improve the design.

This datasheet contains specifications on a product that is discontinued by

Obsolete Not In Production Fairchild Semiconductor. The datasheet is for reference information only.

Rev. 134
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