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40V N-Channel PowerTrench® MOSFET

General Description

This N-Channel MOSFET

has been designed

Features

specifically to improve the overall efficiency of DC/DC

converters using either synchronous or conventional
switching PWM controllers. It has been optimized for
low gate charge, low Rpsony and fast switching speed.

Applications

e DC/DC converter

low Rps(on)

e High power & ! cu

e High performance trench t

Low gate charge (45 nC)
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Symbol 5 Paiameter .\ < Ratings Units
Vpss Drain-Sor e Voltag=2 40 \%
Voo | ate courceMoltage ~ \ +30/-20 v
_ID Diain C‘urren-: - Ccntinu_cu; \ ¥ (Note 1a) 12.5 A
= Pulsed 50
Po | 3:vv_cr Disa'lpaﬁrfor Sinyie CEeration (Note 1a) 25 W
| (Note 1b) 1.4
(Note 1c) 1.2
-__"J,-TSTG Operatirig :nu‘ Storage Junction Temperature Range -551t0 +175 °C
Thermal Characteristics
Rosa Thermal Resistance, Junction-to-Ambient (Note 1a) 50 °C/W
Rosa Thermal Resistance, Junction-to-Ambient (Note 1c) 125 °C/W
Reic Thermal Resistance, Junction-to-Case (Note 1) 25 °C/W
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
FDS4470 FDS4470 13” 12mm 2500 units
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Electrical Characteristics

T, = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units
Drain-Source Avalanche Ratings (ot 2

Eas Drain-Source Avalanche Energy Single Pulse, Vpp=40V, Ip=12.5A 370 mJ
las Drain-Source Avalanche Current 12.5 A
Off Characteristics

BVpss Drain—Source Breakdown Voltage Ves=0V, Ip = 250 pA 40 \%
ABVbss Breakdown Voltage Temperature Ip = 250 pA, Referenced to 25°C 42 mV/°C

AT, Coefficient

Ipss Zero Gate Voltage Drain Current Vbs=32V, Ves=0V 1 pA
lgssk Gate—Body Leakage, Forward Ves=30V, Vps=0V 100 nA
lgssr Gate—Body Leakage, Reverse Ves=-20V, Vps=0V 9 o W nA_ (
On Characteristics  ote2)

Vst Gate Threshold Voltage Vps = Vs, Ip =250 pA \d |_3: T_ |— \
AVas(th) Gate Threshold Voltage I = 250 pA, Referencer' to 25 ‘T e mV/°C

AT, Temperature Coefficient N 7/
Rbs(on) Static Drain—-Source On—Resistance |Vgs=10V, Iln=1. 1A A 9 mQ
Vs =10 V. Ip S A =loo O I 9 14

Ipon) On-State Drain Current Ves =2V, _VL =5\ 25 A
OFs Forward Transconductance Voo, D A y- 45 A _ S
Dynamic Characteristics

Ciss Input Capacitance N =20V, Vs :(J_V - |_2_3;9 pF
Coss Output Capacitance —__J f=+.0MHz j— ! 605 pF
Crss Reverse Transfer Cﬁ citance PR o\ | 298 pF
Switching Charact ristics '\,

taon Turn-—"=De v Time “ TVoo=20%; ln=LA) " 14 | 25 ns
t; [T v ornise o o T |VeeT10V, Ren=6Q 12 22 ns
tacoff) “Turn—Off D. ay Time 1 37 59 ns
t,— ! :\— -all Time \" _—l 29 46 ns
. "Tou . Gate Charge q \Wie=20V. Ip=125A, 45 63 nC
Egs Gate-Gtdroe Chaoe | | Ves=10V 11.2 nC
% | [Garsincraes o ] 0 nc
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Electrical Characteristics

T, = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units
Drain—Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain—Source Diode Forward Current 2.1 A
Vv Drain—Source Diode Forward Ves=0V, Is=21A (Note2) 0.7 1.2 \Y

sb Voltage
tr Diode Reverse Recovery Time Ir=12.5 A, die/d; = 100 Alus 33 nsS
Qn Diode Reverse Recovery Charge 39 nC
Notes:

1. R, ., 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

BJA

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

0JC

AR 92

a) 50°C/W when
mounted on a 1in
pad of 2 oz copper

b) 105°C/W when
mounted on a .04 in’
pad of 2 oz copper

o8 %

dbdo

Scale 1: 1 on letter size paper

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

Qs

49

(<48

C

5°C/W wiien nounted

on a mininum pad.
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Typical Characteristics
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Figure 1. On-Region Characteristics.
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Figure 5. Transfer Characteristics.

w
@]
Z
8o
N® 16
X
5 g 5.5V
14 R
Su _— | —
& oV — |
[—
%é 12 7.0V — |
€l " hov———
b4 10V —
14 1r
[a]
0.8 L L
0 20 40 60 80
I, DRAIN CURR™ |
Figure 2. On-Re® stance ‘ariz on with
Drain Curre 2 . Gat. vltage.
0019 = v— g N, T
‘ Ip =6.3A
2 |
A X ]
| \
: \
% o013 \\ ‘ ‘
2 ¢ DN T 525C |
€ go1 o0 T -
CZ’, k \
iq 01007 ' \\
I3 Tp=25°C B
0504 L — - :
4 5 6 7 8 9 10
Vgs, GATE TO SOURCE VOLTAGE (V)
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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.
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Figure 11. Transient Thermal Response Curve.

Thermal characterization performed using the conditions described in Note 1c.
Transient thermal response will change depending on the circuit board design.
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FAIRCHILD SEMICONDUCTOR TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not

Programmable Active Droop™

intended to be an exhaustive list of all such trademarks.

APPLICATION OR USE OF ANY PRODUCT OR t
ITS PATENT RIGHTS, NOR THE RIGHTS 2= QTH( S,
WORLDWIDE TERMS AND CONDITION

, oL

DISCLAIMER
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGF . TO MA
HEREIN TO IMPROVE RELIABILITY, FUNCTION, CRDES  N. FAIR

ACEx™ FACT Quiet Series™ ocxX™ SILENT SWITCHER® UniFET™
ActiveArray™ GlobalOptoisolator™ OCXPro™ SMART START™ VCX™
Bottomless™ GTO™ OPTOLOGIC® SPM™ Wire™
Build it Now™ HiSeC™ OPTOPLANAR™ Stealth™
CoolFET™ [2c™ PACMAN™ SuperFET™
CROSSVOLT™ jlo™ pPOP™ SuperSOT™-3
DOME™ ImpliedDisconnect™ Power247™ SuperSOT™-6
EcoSPARK™ IntelliMAX™ PowerEdge™ SuperSOT™-8
E2CMOS™ ISOPLANAR™ PowerSaver™ SyncFET™
EnSigna™ LittleFET™ PowerTrench® TCM™
FACT® MICROCOUPLER™ QFET® TinyBoost™
FAST® MicroFET™ Qs™ TinyBuck™
FASTr™ MicroPak™ QT Optoelectronics™  TinyPWM™
FPS™ MICROWIRE™ Quiet Series™ TinyPower™
FRFET™ MSX™ RapidConfigure™ TinyLogic
MSXPro™ RapidConnect™ TIN OPTC
Across the board. Around the world.™ uSerDes™ rul. aslatio ™
The Power Franchise® ScalarPump™ L c®

° CHANGES WITHOUT FURTH=R WOTIC= TC, ANY PRODUCTS

AILD DOES NCT'ASSUME (AN Y LIABILITY ARISING OUT OF THE

T L SCRIBED HERTIN: MEITHER POES IT C2ANVEY'ANY LICENSE UNDER

'E SPECIF:ICATIONS PO NCT EXPAND-HE TERMS OF FAIRCHILD’S
SIC. LY The WARRAN T THEREN, "WHICH.COVERS THESE PRODUCTS.

SYSTEMS WITHOU'™

As used herein:
1. Life suppo:

(a) are’™ ndec
sue L life, = (c,
ac. dance\v
reas ably e

rsi

'evices or sy

LIFE SUPPORT POLICY
FAIRCHILD’S PRODUCTS

=E. RESS

2ms are devic=s or sysienis wnich,

iac" nplant iato triebody.-or (h) support.ar

hose railure-to peiform when properly usizd in
1ine uctions fer use providec.intheiabeling, ca i be
acted to result ir significant niuty to tha.user.

RE NOT AUTHURIZED FOR USE &S CRITICAL-COMPONENTS IN LIFE SUPPORT DEVICES OR
RITTENAFPROVAL OF FAIRCHILD-GEMICONDUCTOR CORPORATION.

2.\ critical component is 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.

PRODUCT.STATUS DEF:NTIONS
Definiticr ef Terms

Da;sheet Identificgt._ol

Product Status

Definition

Advance Information

Formative or In Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
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.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.

The datasheet is printed for reference information only.
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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
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 technical 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 Semiconductor 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, damages, and
expenses, and reasonable 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.
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