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MOSFET

Features

Q1: N-Channel
B Max rpg(on) = 0.7Q at Vgg = 4.5V, Ip = 600mA
B Max rpg(on) = 0.85Q at Vgg = 2.5V, Ip = 500mA
B Max rpgon) = 1.25Q at Vgg = 1.8V, Ip =150 mA
Q2: P-Channel

B Max rpg(on) = 1.2Q at Vgg = -4.5V, Ip = -350mA
B Max rpg(on) = 1.6Q at Vgg = -2.5V, Ip = -300mA
B Max rpg(on) = 2.7Q at Vgg = -1.8V, Ip = -150mA
W ESD protection diode (note 3)
B RoHS Compliant

November 2009

Complementary N & P-Channel PowerTrench®

General Description

This Complementary N & P-Channel MOSFET has been
‘nced Power

designed using Fairchild Semicondus™ s ac

Trench® process to optimize the 'bs, v @ V¢ =2.5Vand

specify the rDs(ON) @ VGS =2

Applications

B |evel shifting

B Power St »ly C wert

Loe ‘*o.

Circuits

iitching Cell Fhanes, Pageis

T |
s ] __v“?_ 7 ]2

2[5 |— [ 2 |G
[_ _I S
[— A
D1 | 6 ?T 1 |81
10S ET Maximum RO%INGS T¢=25°C unless otherwise noted
i ,ymboli__ ~ __ v - Parameter Q1 Q2 Units
Vps Drain to Saurce Veltags 20 -20 \
\3s Gate to Sourcs Voitage +12 18 \Y
: N Drain Curi=rt -Continuous (Note 1a) 600 -350 mA
b -Pulsed 1000 -1000
Power Dissipation (Steady State) (Note 1a) 625
PD mwW
(Note 1b) 446
Ty, Tste Operating and Storage Jaunting Temperature Range -55t0 150 °C
Thermal Characteristics
Roya Thermal Resistance, Junction to Ambient (Note 1a) 200 CIW
Roua Thermal Resistance, Junction to Ambient (Note 1b) 280
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
E FDY4000CZ SC89-6 7 8mm 3000units

©2009 Fairchild Semiconductor Corporation
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Electrical Characteristics 1, = 25°C unless otherwise noted

‘ Symbol ‘ Parameter Test Conditions ‘Type‘ Min | Typ ‘ Max | Units |
Off Characteristics
B Drain to Source Breakdown Volt- |l = 250uA, Vgg = 0V Q1 | 20 Vv
vDSs age Ip = -250pA, Vgg = 0V Q2 | 20
ABypss Breakdown Voltage Temperature |lp = 250uA, referenced to 25°C Q1 15 mV/°C
AT, Coefficient Ip = -250pA, referenced to 25°C Q2 -15
Ibss Zero Gate Voltage Drain Current xzz : _116€;</ \<'/3DSS==OS</ 8; _1 pA
Vgs =+12V, Vpg =0V Q1 +10
lgss Gate-Body Leakage Vgs = #4.5V, Vpg =0V Q1 *1 pA
VGS = iSV, VDS =0V Q2 +10
On Characteristics (note 2)
= = q Al ‘ ) —‘
VGsith) Gate to Source Threshold Voltage xGS - xDS’ :D - 22550;& ‘ Y Y ] ‘z_’ ’ vl
Gs=Vps: b =- | § o | - r-1o\ WM
AVGsth) Gate to Source Threshold Voltage |Ip = 250uA, referenced to 25°C Q. -3 mv/°C
AT, Temperature Coefficient Ip =-250pA, referencedto = C L 2 ‘ 2]
Vgs = 4.5V, Ip = 600mA | 1 0:30./0.70
Vgs = 2.5V, Ip =7 2mA Q1 0.40 | 0.85
Vgs = 1.8V, 10=1 ‘ ‘ 0.80°.1.25
. ) Vgs=4" 1, 60c AT, _-5°C ‘ 0251 %.00
rDS(on) Drain to Source On Resistance v 5V .. 350 0a X 005 ‘ 12 ‘ 9]
G” »Ip* :
Ves=-2 M Ip=- 20mA Q24 0.8 | 1.8
‘ g =-1.c lp=-150mA 1.3 2.7
Vi =-4.5Vv, 5=-350rA, T;=125°C o7 | 16
9Fs Forward Transcond: \{st . _':‘5\</IP ==6,;(;:,Jﬂr; A 817 11'8 S
Dynamic Characte™ “cs
. 8 M p Q1 60
C, ‘ Input C Hacitanca Q1 F
s L\ 3 Wpg =40V Vg = 0V, 1= IMHZ Q2 100 P
. Q1 20
Coss o Capc .ince o Q2 30 pF
| ‘ - NUR NVgs = 1AV Vg = 0V, = 1MHz Q1 10
.e Transfer Capacitance Q2 15 pF
NN { /2 TN
Swit  1ing Characteristics
) }Tl'.'n-On Delay Vime Q1 8; g 13 ns
o N | . VDD= 10V, ID = 1A,
& Rise Time Vos™ 4.5V Rg=60 o 5| 28| ™
- PR Q2 Q1 8 | 16
td(Off) Turn-Ot L9|Z1y Time VDD= -1 OV, ID — -0.5A, Q2 8 16 ns
t Fall Time Ves= 4.5V, Ry =60 Q1 24 | 48|
f Q2 1] 2
Qq Total Gate Charge Q1 8; (1)?) 11 nC
Vps= 10V, Ip = 600mA, Vgs= 4.5V [~ 0 1 5 '
Qgs Gate to Source Gate Charge Q2 0 2 nC
Q2 .
in “Miller” Vps=-10V, Ip =-350mA, Vgg=-4.5v | Q1 0.26
Qqq Gate to Drain “Miller"Charge DS » ID » VGs= 4 Q2 03 nC
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Electrical Characteristics 1, = 25°C unless otherwise noted
| Symbol ‘ Parameter ‘ Test Conditions ‘Type| Min ‘ Typ | Max ‘ Units ‘

Drain-Source Diode Characteristics

Y Source to Drain Diode Forward Vgs =0V, Is= 150mA (Note 2) Q1 07 | 1.2 v
Sb Voltage Vgs = 0V, Ig = -150mA (Note 2) Q2 0.8 |-12
. Q1 Q1 8

t R R T

m everse necovery lime ||: - GOOmA, didt = 100A/uS Q2 1 ns
Q R R Ch @2 Qf ! C

rr everse Recovery Lharge Ir = -350mA, di/dt = 100A/us Q2 2 n

Notes:

1: Ryya is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as. solder mc. ng surface of
the drain pins. Rg,cis guaranteed by design while Ry, is determined by the user's board design.

a) 200°C/W when mounted H b\* L CW w. inountec
ona 1in? pad of 2 oz copper 1 a minim:m pad of 2 oz
per.
oL oL
{
odooo a0
o0000

Scale 1:1 on letter size paper

2: Pulse Test : Pulse Width < 300us, Duty Cycle < 2.0%
3: The diode connected between the gate and source se. “ras ) action age.ist ESD:No rawz-overvoltzge rating 1s implied.

©2009 Fairchild Semiconductor Corporation 3 www.fairchildsemi.com
FDY4000CZ Rev. B2
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Typical Characteristics Q1 (N-Channel)
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Voltage vs. Source Current and Temperature
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Typical Characteristics Q1 (N-Channel)

Q,, GATE CHARGE (nC)

Figure 7. Gate Charge Characteristics
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Figure 11. Transient Thermal Response Curve
Thermal characterization performed using the conditions described in Note 1b.
Transient thermal response will change depending on the circuit board design.
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Typical Characteristics Q2 (P-Channel)
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Typical Characteristics Q2 (P-Channel)
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Figure 22. Transient Thermal Response Curve
Thermal characterization performed using the conditions described in Note 1b.
Transient thermal response will change depending on the circuit board design.
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FAIRCHILD

I
SEMICONDUCTOR®

TRADEMARKS
The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not

intended to be an exhaustive list of all such trademarks.

AccuPower™ FPS™ PowerTrench® The Power Franchise®

Auto-SPM™ F-PFS™ Powerxs™ the

Build it Now™ FRFET® Programmable Active Droop™ p /

CorePLUS™ Global Power ResourceSM QFET® franchise

CorePOWER™ Green FPS™ Qs™ TinyBoost™

CROSSVOLT™ Green FPS™ e-Series™ Quiet Series™ TinyBuck™

CTL™ Gmax™ RapidConfigure ™ T!”Ycak?Tg

Current Transfer Logic™ GTO™ ;-:) TinyLogic

EcoSPARK® IntelliMAX ™ ™ YOPTO™

EfficentMax™ ISOPLANAR™ Saving our world, TmW /W /kW at a tim T ower™

EZSWITCH™* MegaBuck™ SmartMax™ Tiny /M™

h MICROCOUPLER™ SMART START™ Tiny\ e™

MicroFET™ sSpPM® TriF* .t Detect™
MicroPak™ STEALTH™ JECURREN(TM
MillerDrive™ SuperFET™

Fairchild® MotionMax™ SuperSOT™-3 k"qﬁnns-

Fairchild Semiconductor® Motion-SPM™ SuperSOT™-6 UHC?

FACT Quiet Series™ OPTOLOGIC® SuperSO7T -8 Ultra FRFET™

FACT® OPTOPLANAR® SupreMOS UniFET™

FAST® ® Sy. TT™ VCX™

FastvCore™ Syne VizualMax™

™ - y

FloshWirter®" PDP SP™ TSy T e o
Power-SPM™ L CENE L

*Trademarks of System General Corporation, used under licensz y Fairch.  Semicor.  stor. a N\

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT ‘= C ANGES WITHCU ' FLIRTHER NCT!'CE TO ANY-FRORDIJCTS HEREIN TO IMPROVE

RELIABILITY, FUNCTION, OR DESIGN. FAIRCH'" = DOE NOU. 'ME ANY LIABIL'TY ARICINC, QUT OF.THE ARPLICATION OR USE OF ANY

PRODUCT OR CIRCUIT DESCRIBED HEREIN: _ith.. D0L  'T CONVEY ANY LICENSE UNBERIVSPATENT RIGHTS, NOR THE RIGHTS OF OTHERS.
THESE SPECIFICATIONS DO NOT EXPAND 4E TERN. OF = 'RCHILD’S WQRL.DWIDE TEXMS AND CCNBI'TICSNS, SPECIFICALLY THE WARRANTY
THEREIN, WHICH COVERS THESE PRODUC 5.

LIFE SUPPORT POLICY
FAIRCHILD’S PRODUCTS ARE | T AUTHZ IZED FOR USE AS.CRITICAL UOMPONENTS il w IFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE

EXPRESS WRITTEN AT VAL E FAIRC ILD SEMICCNDIUZTOR CCRFORATION:

As used herein:

1. Life suppe” dev: _yo_ s are devicesar systems which, (a)are 2.~ A critical component in any component of a life support, device, or
intended fo.  rgical implan .to the bedy or (1)) support or sustzin life, system whose failure to perform can be reasonably expected to cause
ar’ hosu  ilure’ o rm whei properiy usedin accordance wi the failure of the life support device or system, or to affect its safety or

strucue fo. se piuvided-in the, labelina, czn be reaso iably effectiveness.

<pected  esu a significaiicinjury of the usar.

ANTI-C  'NT <FEITING PULICY
Fairchild _iniconduzter Corporation’s +ri-Counterieivng” Policy. Fairchild’s Anti-Counterfeiting Policy is also stated on our external website,

www.Faircnildsemi.con'. under Seies Surport.

Counterfeiting of semiconductor paits is a grovwingprobiem in the industry. All manufactures of semiconductor products are experiencing counterfeiting of their
parts. Cusicmars.iwvho inadvertently purchas= cauriierfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applicaticn, aha increased cost of prodistion end manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
prciiferation of counterfeit parts. Faichiid atrongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by<cor.ntiv-on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild
Liswributors are genuine parts, have full traceability, meet Fairchild’s quality standards for handing and storage and provide access to Fairchild’s full range of
up-to-date technical and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address and
warranty issues that may arise. Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is
committed to combat this global problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition
; ; ; Datasheet contains the design specifications for product development. Specifications
Advance Information Formative / In Design may change in any manner without notice.

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

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to

No Identification Needed Full Production make changes at any time without notice to improve the design.
; Datasheet contains specifications on a product that is discontinued by Fairchild
Obsolete Not In Production Semiconductor. The datasheet is for reference information only.
Rev. 141
©2009 Fairchild Semiconductor Corporation 9 www.fairchildsemi.com
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! ON Semiconductor and 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 Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
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