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Features

e Low Miller

» UIS Capability (Single Pulse and Repetitive Pulse)
¢ Qualified to AEC Q101

* RoHS Compliant
Formerly developmental type 83547

I
FAIRCHILD
—— ]

SEMICONDUCTOR®

FDD24ANO6LAO_F085

N-Channel Logic Level PowerTrench® MOSFET
60V, 36A, 24mQ

. rDs(ON) =20mQ (Typ), VGS =5V, ID = 36A
« Qq(tot) = 16nC (Typ.), Vs = 5V

Charge

* Low Qrgr Body Diode

August 2011

Applications

» Motor / Body Load Control
* ABS Systems

» Powertrain Management

* Injection Systems

e DC-DC converters and Off-line UPS

e Distributed Power Architectures and VRMs

» Primary Switch for 12V and 24V systems

DRAIN (FLANGE)

D
GATE
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TO-252AA s
FDD SERIES
MOSFET Maximum Ratings Tc = 25°C unless otherwise noted
Symbol Parameter Ratings Units
Vpss Drain to Source Voltage 60 \Y
Vgs Gate to Source Voltage 20 \Y
Drain Current
Continuous (T¢ = 25°C, Vgg = 10V) 40 A
| Continuous (T¢ = 25°C, Vgg = 5V) 36 A
b Continuous (T¢ = 100°C, Vgg = 5V) 25 A
Continuous (T = 25°C, Vs = 5V, Rgja = 52°C/W) 7.1 A
Pulsed Figure 4 A
Eas Single Pulse Avalanche Energy (Note 1) 32 mJ
b Power dissipation 75 w
P Derate above 25°C 0.5 w/°c
T3 Tste Operating and Storage Temperature -55t0 175 °c
Thermal Characteristics
Rgic Thermal Resistance Junction to Case TO-252 2.0 °c/w
Rgia Thermal Resistance Junction to Ambient TO-252 100 °ciw
Rgia Thermal Resistance Junction to Ambient TO-252, 1in? copper pad area 52 °ciw

copy of the requirements, see AEC Q101 at: http://www.aecouncil.com/

Reliability data can be found at: http://www.fairchildsemi.com/products/discrete/reliability/index.html.
All Fairchild Semiconductor products are manufactured, assembled and tested under ISO9000 and QS9000 quality systems
certification.

This product has been designed to meet the extreme test conditions and environment demanded by the automotive industry. For a
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Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDD24AN0O6LAO FDD24ANO6LAO TO-252AA 330mm 16mm 2500 units
Electrical Characteristics T, =25°C unless otherwise noted
Symbol | Parameter | Test Conditions | Min | Typ | Max | Units
Off Characteristics
Bypss Drain to Source Breakdown Voltage Ip = 250pA, Vgg = 0V 60 - - \Y
) VDS =50V - - 1
Ipss Zero Gate Voltage Drain Current 5 HA
Vgs = OV |Tc = 150°C - - 250
lgss Gate to Source Leakage Current Vgs = 220V - - +100 nA
On Characteristics
Vas(TH) Gate to Source Threshold Voltage Vgs = Vps: Ip = 250pA 1 - 2 \
Ip = 40A, Vgg = 10V - 0.016 | 0.019
"DS(ON) Drain to Source On Resistance Ip = 36A, Vgs =5V . 0.020 | 0.024 Q
lp = 36A Vs =5V, - | 0047 | 0.056
T;=175°C ' '
Dynamic Characteristics
Ciss Input Capacitance - 1850 - pF
Coss Output Capacitance ;/9511\_433\/ Ves =0V, - 180 - pF
Crss Reverse Transfer Capacitance - 75 - pF
Qg(tom) Total Gate Charge at 5V Vgs = 0V to 5V 16 21 nC
Qq(TH) Threshold Gate Charge Vgs =0V 1o 1V |y, =30V - 1.8 24 nC
Qgs Gate to Source Gate Charge Ip = 36A - 6.3 - nC
Qgs2 Gate Charge Threshold to Plateau lg=1.0mA - 45 - nC
Qqd Gate to Drain “Miller” Charge - 5.0 - nC
Switching Characteristics (Vg5 =5v)
ton Turn-On Time - - 195 ns
ta(ony Turn-On Delay Time - 12 - ns
t, Rise Time Vpp = 30V, Iy = 36A - 118 - ns
tyorr) Turn-Off Delay Time Vgs =5V, Rgg =9.1Q - 26 R ns
t Fall Time - 41 - ns
torr Turn-Off Time - - 101 ns
Drain-Source Diode Characteristics
o Isp = 36A - - 1.25 \
Vsp Source to Drain Diode Voltage
Isp = 18A - - 1.0 \
ter Reverse Recovery Time Isp = 36A, dlgp/dt = 100A/us - - 34 ns
QrR Reverse Recovered Charge Isp = 36A, dlgp/dt = 100A/us - - 30 nC
Notes:
1: Starting Ty = 25°C, L = 80pH, |55 = 28A.
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Typical Characteristics 7. = 25°C unless otherwise noted
1.2 50
14
1.0
= < %
o - =
E S = \ws 10V
0.8 =z
2 N I N
z NO x 30 Vgs =5V ~
S o AN 3 RN
g z RN
@ N = 20
2 04 o
=] \ Aa
b £
g \ 10
g 0.2 N
o
0 0
0 25 50 75 100 125 150 175 25 50 75 100 125 150 175
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C)
Figure 1. Normalized Power Dissipation vs Figure 2. Maximum Continuous Drain Current vs
Ambient Temperature Case Temperature
2 T T TTTTTIT T T TTT
DUTY CYCLE - DESCENDING ORDER
1 EO05 t = =
F 0.2 1
w = 0.1 Ld
B % I 0.05
N < - 0.02 gt
Za 001 i Y
=g L~ ]
z = LT
O 4 u L] Ppm
Z < o4 ]
SE — # B 1
N T l' t1 - 4
= — t |- |
NOTES: i
DUTY FACTOR: D = ty/t,
SINGLE P! E _
001 miii PEAKT = PomxZpjXRosc*Te | |14,
108 104 103 102 107! 10° 10'
t, RECTANGULAR PULSE DURATION (s)
Figure 3. Normalized Maximum Transient Thermal Impedance
400 T T TTTTI
*y [ TITHIT reome || 1]
*R*\\\\__\ TRANSCONDUCTANCE FOR TEMPERATURES
MAY LIMIT CURRENT 0,
= \\ IN THIS REGI ABOVE 25°C DERATE PEAK i
= ‘\\ CURRENT AS FOLLOWS:
4 N ~
Vgg =10V N , =
I;IEJ GS N 1=y 175 -Tc i|
3 A L 150
100
P Vgs =5V
w
o
= N
2
30
10°° 104 103 102 10" 10° 10°
t, PULSE WIDTH (s)
Figure 4. Peak Current Capability

©2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
FDD24ANO6LAO_F085 Rev. C1

-N 804" 0V190NV{2aa4d

134SOIN gYaualLiamod [aAaT 91607 |suuey)



100

N
\\ \ STARTING T, = 25°C
N
N

STARIONG T N

IfR=0 N,
tav = (L)(1as)/(1.3*RATED BVpss - Vpp) | N

_ItfRf(?.lRln[(l *R)/(1.3*RATED BV, \' +1]

AV = A - D! -

T T T NN
10

Ins; AVALANCHE CURRENT (A)
5

0.001 0.01 0.1 1
tays TIME IN AVALANCHE (ms)

100

NOTE: Refer to Fairchild Application Notes AN7514 and AN7515
Figure 6. Unclamped Inductive Switching
Capability

s

60 [

Vgs = 10V /

Vgs = 3.5V
< 45 /
e
4
w
['4
2 [/ 7
O 30
E Vgs =3V
[=]
-

15 PULSE DURATION = 80ps |
DUTY CYCLE = 0.5% MAX
I

Tc =25°C
9

0 0.5 1.0 15 2.0
Vps, DRAIN TO SOURCE VOLTAGE (V)

Figure 8. Saturation Characteristics

25 ] ] ] /

PULSE DURATION = 80us /

DUTY CYCLE = 0.5% MAX

w
o
£ 20
g~ d

w
e /
Z 15 /
S0
avn
ox /
NZ 10
30° /
4
H /

g
g 05 d
Vgs = 10V, Ip = 40A
0 | |
80  -40 0 40 80 120 160 200

T,, JUNCTION TEMPERATURE (°C)

Figure 10. Normalized Drain to Source On
Resistance vs Junction Temperature

Typical Characteristics 7. = 25°C unless otherwise noted
1000 —
—
T T
10|ps i
— | |
< 100 S e = =
- ™ ad ~ ~r
E IH- . [~ lO_Q“s
z , - - L o L d .
g YS4INIY~ 1 [
o 10 Ty T~ 1
4 = ~ S ~ i
< E OPERATION IN THIS Nt
= B AREA MAY BE A A
. |¥
= LIMITED BY rosiop AN
1 T —
— SINGLE PULSE De >
— T,=MAX RATED
I~ Tc=25°C
0.1 1 1 1 1
1 10 100
Vps, DRAIN TO SOURCE VOLTAGE (V)
Figure 5. Forward Bias Safe Operating Area
60
PULSE DURATION = 80pus
DUTY CYCLE = 0.5% MAX
— Vpp = 15V
< 45
=
4
w
[
o
2
© 30
z
g T, =175°C
=]
£ 45 ——— T=25%C i
T, =-55°C
0
1 2 3 4
Vgs, GATE TO SOURCE VOLTAGE (V)
Figure 7. Transfer Characteristics
50 T T
PULSE DURATION = 80us
w DUTY CYCLE = 0.5% MAX
[S
g E 40
? w Ip = 40A
o (]
4
=
25 20
-
O
zZ
%o 20 \\
Ip= 5A \\
10
2 4 6 8 10
Vgs, GATE TO SOURCE VOLTAGE (V)
Figure 9. Drain to Source On Resistance vs Gate
Voltage and Drain Current

©2011 Fairchild Semiconductor Corporation
FDD24ANO6LAO_F085 Rev. C1

www.fairchildsemi.com

-N 6804 0V190NV{2aa4d

134SOIN gYaualLiamod [aAa 91607 |auuey)



Typical Characteristics 7. = 25°C unless otherwise noted
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Test Circuits and Waveforms
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Figure 15. Unclamped Energy Test Circuit
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Thermal Resistance vs. Mounting Pad Area

The maximum rated junction temperature, Ty, and the
thermal resistance of the heat dissipating path determines
the maximum allowable device power dissipation, Ppy, in an
application. Therefore the application’s ambient
temperature, T (°C), and thermal resistance Rgjs (°C/W)
must be reviewed to ensure that T, is never exceeded.
Equation 1 mathematically represents the relationship and
serves as the basis for establishing the rating of the part.

Tim—Ta)
= -7 EQ.1
PoM Room (EQ. 1)

In using surface mount devices such as the TO-252
package, the environment in which it is applied will have a
significant influence on the part's current and maximum
power dissipation ratings. Precise determination of Ppy, is
complex and influenced by many factors:

1. Mounting pad area onto which the device is attached and
whether there is copper on one side or both sides of the
board.

2. The number of copper layers and the thickness of the
board.

. The use of external heat sinks.
. The use of thermal vias.

. Air flow and board orientation.

o 0o~ W

. For non steady state applications, the pulse width, the
duty cycle and the transient thermal response of the part,
the board and the environment they are in.

Fairchild provides thermal information to assist the
designer’s preliminary application evaluation. Figure 21
defines the Rgj, for the device as a function of the top
copper (component side) area. This is for a horizontally
positioned FR-4 board with 10z copper after 1000 seconds
of steady state power with no air flow. This graph provides
the necessary information for calculation of the steady state
junction temperature or power dissipation. Pulse
applications can be evaluated using the Fairchild device
Spice thermal model or manually utilizing the normalized
maximum transient thermal impedance curve.

Thermal resistances corresponding to other copper areas
can be obtained from Figure 21 or by calculation using
Equation 2 or 3. Equation 2 is used for copper area defined
in inches square and equation 3 is for area in centimeters
square. The area, in square inches or square centimeters is
the top copper area including the gate and source pads.

23.84
= +—_—
Rgja = 33.32 (0268 + Area) (EQ.2)
Area in Inches Squared
154
= +—_—
Rgja = 33.32 (173 + Area) (EQ. 3)

Area in Centimeters Squared

Rgya (°CIW)

125
Roya = 33.32+ 23.84/(0.268+Area) EIQI.IZI
ML Reya = 33.32+ 154/(1.73+Area) EQ.3

100

75 \
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Figure 21. Thermal Resistance vs Mounting

Pad Area
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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.

2Cool™ Flashwriter® * PDP SPM™ The Power Franchise®
AccuPower™ FPS™ Power-SPM™ The Right Technology for Your Success™
Auto-SPM™ F-PFS™ PowerTrench® ®
AX-CAP™* FRFET® PowerXs™ /
Bitsic® Global Power ResourceSM Programmable Active Droop™ T‘frarécmsetm
Build it Now™ Green FPS™ QFET® T:EYBESETM
CorePLUS™ Green FPS™ e-Series™ Qs™ TiniCalcTM
CorePOWER™ Gmax™ Quiet Series™ TinyLogic
CROSSVOLT™ GTO™ RapidConfigure™ TINYOPTO™
cTL™ IntelliMAX ™ ~™ iR Sl
Current Transfer Logic™ ISOPLANAR™ ) T:EyP&\INI\%M
DEUXPEED® MegaBuck™ Saving our world, ImW/W/kW at a time™ TinyWireT'V'
Dual Cool™ MICROCOUPLER™ SignalWise™ Tra);lSiC@
EcoSPARK® MicroFET™ SmartMax™ TriFault Detect™
EfficentMax™ MicroPak™ SMART START™ ®x
ESBC™ MicroPak2™ SPM® TSUECUT'ERENT

. MillerDrive™ STEALTH™ ki
-:C MotionMax™ SuperFET®
Fairchild® Motion-SPM™ SuperSOT™-3 fi0os
Fairchild Semiconductor® mWSaver™ SuperSOT™-6 Ulrie
FACT Quiet Series™ OptiHIT™ SuperSOT™-8 Ult'_'a FRFET™
FACT® OPTOLOGIC® SupreMOS® UniFET™
FAST® OPTOPLANAR® SyncFET™ VCX™
FastvCore™ N Sync-Lock™ X \)?SS;EMalMaXTM
FETBench™ SYSTEM ©

GENERAL

*Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE

RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY
PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.
THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY
THEREIN, WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY
FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE

EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used here in:

1. Life support devices or systems are devices or systems which, (a) are 2.
intended for surgical implant into the body or (b) support or sustain life,
and (c) whose failure to perform when properly used in accordance with
instructions for use provided in the labeling, can be reasonably
expected to result in a significant injury of the user.

A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to cause
the failure of the life support device or system, or to affect its safety or
effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation’s Anti-Counterfeiting Policy. Fairchild’s Anti-Counterfeiting Policy is also stated on our external website,
www.Fairchildsemi.com, under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufactures of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
application, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild
Distributors 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 may change in any manner without notice.

Formative / In Design

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

Preliminary First Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to

Full Production make changes at any time without notice to improve the design.

No Identification Needed

Datasheet contains specifications on a product that is discontinued by Fairchild

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

Obsolete

Rev. 155
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




