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FSCMO565R
Green Mode Fairchild Power Switch (FPSTM)

Features Table 1. Maximum Output Power

¢ Internd Avalanche Rugged Sense FET OUTPUT POWER TABLE

« Low dartup current (max 40uA) 230VAC 15%) 85-265VAC
+ Low power consumption urder 1 W at 240VAC & 0.4W PRODUCT Adapt- | Open | Adapt- | Open
load er® | Frame@ | er® | Frame®
* PredseFixed Operating Frequency (66kHz) FSCMO565RD | 50W 65W 40w 50W
* Frequency Modulation for low EMI
e . FSCMO0765RD 65W 70W 50W 60W
¢ Pulse ly Puse Curert Limiting (Adjustable)
« Over Voltage Protedion (OVP) FSCMO0565RC 70w 85w 60W 70W
» Over Load Protedion (OLP) FSCMO0765RC 85w 95W 70W 85W
e Thermal Shutdown Fundion (TSD) Notes:

* Auto-Restart Mode
« UnderVoltage Lock Out (UVLO) with hysteleds
¢ Built-in Sdt Sart (15ms)

1. Typical continuous power in a non-ventilated enclosed
adapter measured at 50°C ambient.

2. Maximum practical continuous power in an open frame
design at 50°C ambient.

Application 3. 230 VAC or 100/115 VAC with doubler.

+ SMPS fa VCR, SVR, STB,DVD & DVCD

« Adagptor

e SMPS fa LCD Monitor ) . )
o Typical Circuit

Description

The FSCM®B6R is an integated Puse Width Moduator
(PWM) ard Serse FET sgcifically designed for high 1.,

performance offline Switch Mode Power Suppies (SMPS é" s CE’UCT
with minima extemal camporerts. This device is an

integated high voltage power switching regulator which

combine an avalarche ugged Sense FET with a curert

x
Drain

mode PWM control block. The PWM controller includes s

integrated fixed frequency osdll ator, unde voltage lockout, , I; ] g

Al

V

leading edge blanking (LEB), opimized gae driver, internal .

sdt start, tempraure compersatedprecise curert saurces ¢
for a loop compersation ard self protedion circuitry. Y 1.
Compared with disaete MOSFET and PWM controller TT .

solution, it can reduce tota cost, componeat count size and
weight simultaneowsly increasing dficiency, produdivity, and
system reliability. This device is a basic datform well siited
for cost efective cesigns o flyback converters.

Figure 1. Typical Flyback Application
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Internal Block Diagram
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Figure 2. Functional Block Diagram of FSCMO0565R
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FSCMO0565R

Pin Definitions

Pin Number

Pin Name

Pin Function Description

1

Drain

This pin is the high voltage power SenseFET drain. It is designed to drive the
transformer directly.

2

GND

This pin is the control ground and the SenseFET source.

Vce

This pin is the positive supply voltage input. Initially, During start up, the power is
supplied through the startup resistor from DC link. When Vcc reaches 12V, the
power is supplied from auxiliary transformer winding.

Feedback (FB)

This pin is internally connected to the inverting input of the PWM comparator.
The collector of an optocoupler is typically tied to this pin. For stable operation, a
capacitor should be placed between this pin and GND. If the voltage of this pin
reaches 6.0V, the over load protection is activated resulting in shutdown of the
FPS.

I_limit

This pin is for the pulse by pulse current limit level programming. By using a
resistor to GND on this pin, the current limit level can be changed. If this pin is
left floating, the typical current limit will be 2.5A.

Pin Configuration

FSCMO0565RD

D2-PAK-5L

FSCM0565RD

FSCMO0565RC
TO-220-5L
5:1_limit ————— 5.1_limit
4:FB % ————— 4.FB
3:Vce O 8 |————= 3ve
2: GND § ————— 2.GND
w
1: Drain [ ———1 1.Drain

Figure 3. Pin Configuration (Top View)
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Absolute Maximum Ratings
(Ta=25°C, unless otherwise specified)

excepts for Vstr and Vfb)

(Vee-Vib=100V)

Parameter Symbol Value Unit
Drain-Source (GND) Voltage @ VDSS 650 \%
Drain-Gate Voltage (RGs=1MQ) VDGR 650 \%
Gate-Source (GND) Voltage VGS +30 \%
Drain Current Pulsed IDM 20 Abc
Continuous Drain Current (TO-220)
@ Tc=25°C ID 5 ApC
@ Tc=100°C ID 3.2 ADC
Continuous Drain Current (D2-PAK)
@ Tc=25°C ID 2.9 ADC
@ Tc=100°C ID 1.9 ADC
Supply Voltage Vcc 20 \%
Analog Input Voltage Range VFB -0.3to Vcc \%
Total Power Dissipation (D2-PAK) PD_ & W

Derating 0.6 wi/°C

o PD 120 w

Total Power Dissipation (TO-220) -

Derating 0.96 wi/°C
Operating Junction Temperature TJ Internally limited °C
Operating Ambient Temperature TA -25to +85 °C
Storage Temperature Range TSTG -55 to +150 °C
ESD Capability, HBM Model (All pins - 2.0 kv
excepts for Vstr and Vfb) (Vce-Vib=1.0kV)
ESD Capability, Machine Model (All pins - 300 \%

Notes:
1. Tj=25°C to 150°C

2. Repetitive rating: Pulse width limited by maximum junction temperature

3. L =30mH, VpD = 50V, RG = 25Q, starting Tj = 25°C
4. L = 13uH, starting Tj = 25°C
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Electrical Characteristics
(Ta = 25°C unless otherwise specified)

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Sense FET SECTION
Drain source breakdown voltage BVDsS VGs =0V, ID = 250pA 650 - - \%
Zero gate voltage drain current IDSS x(D;z Z g/l\f;‘x Rating - - 500 HA
Static drain source on resistance RDS(©ON) | VGs =10V, Ip=2.3A - 176 | 2.2 Q
Output capacitance Coss YSZ\;'_?;/ Vbs =25V, - 78 - pF
Turn on delay time TD(ON) VDD= 325V, ID= 5A - 22 -

— (MOSFET switching
Rise time TR time is essentially i 52 i ns
Turn off delay time TD(OFF) I(;][;jeerr;?irr:getztr:;erature) - 95 -
Fall time TF - 50 -
CONTROL SECTION
Initial frequency Fosc Vcc=14V, VF=5V 60 66 72 kHz
Modulated frequency range AFmod - - +3 - kHz
Frequency modulation cycle Tmod - - 4 - ms
Voltage stability FsTaBLE | 10V<Vcc=<17V 0 1 3 %
Temperature stability AFOsC —25°C<Tas<+85°C - +5 +10 %
Maximum duty cycle DMAX - 75 80 85 %
Minimum duty cycle DMIN - - - 0 %
Start threshold voltage VSTART VEB=GND 11 12 13 \%
Stop threshold voltage VsTOP VEB=GND 7 8 9 \%
Feedback source current IFB VEB=GND 0.7 0.9 11 mA
Soft-start time Tss - 10 15 20 ms
BURST MODE SECTION
VBH Vce=14V 0.4 0.5 0.6
Burst Mode Voltages
VBL Vce=14V 0.24 | 0.3 | 0.36
5
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PROTECTION SECTION

Peak current limit ILIM Vcc=14V, VFB=5V 2.2 25 2.8

Over voltage protection Vovp - 18 19 20

Thermal shutdown temperature TSD 130 | 145 | 160 °C

Shutdown delay current IDELAY VEB=4V 35 5.3 7 HA

Shutdown feedback voltage VsD VEB>5.5V 5.5 6 6.5 \

TOTAL DEVICE SECTION

Startup current Istart - 20 40 HA
loP(MIN) | Vcc=10V, VFB=0V

Operating supply current - 25 5 mA
loP(MAX) | Vcc=20V, VFB=0V

Notes:

1. Pulse test : Pulse width < 300uS, duty < 2%
2. These parameters, although guaranteed at the design, are not tested in mass production.

3. These parameters, although guaranteed, are tested in EDS (wafer test) process.

4. These parameters indicate the inductor current.

5. This parameter is the current flowing into the control IC.
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Comparison Between FSDM0565RB and FSCMO0565R

Function

FSDMO565RB

FSCMO565R

Frequency modulation

N.A.

Available
» Modulated frequency range (DFmod) = +3kHz
» Frequency modulation cycle (Tmod) = 4ms

Pulse-by-pulse current limit

 Internally fixed (2.25A)

» Programmable using external resistor (2.5A max)

Internal Startup Circuit

¢ Available

* N.A. (Requires startup resistor)
« Startup current : 40uA (max)
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Typical Performance Characteristics
(These Characteristic Graphs are Normalized at Ta= 25°C)

Jundion Temperature(°C)
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Typical Performance Characteristics (continued)

(These Characteristic Graphs are Normalized at Ta= 25°C)
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Functional Description

1. Sartup : Figure 4 shows the typical startyp circuit and
trarsformer awiliary winding for FSCMJ565R application.
Before FSCMO565R begins switching, FSCMO0565R
conaumes only startup current (typicdly 25uA) and the
currert sypplied from the DC lirk sypply ccurert consumed
by FPS(lcc) ard charges the external camadtor (Cq) that is
connectal to the Vcc pn. When Vcc reacles start altage of
12V (Vstarr), FSCMO565R begins switching, and the
current consumed by FSAVM056R increases t@mA. Then,
FSCM®B65R continues its rormal switching operation ard
the power required for this device is supplied from the
trarsformer awiliary winding, unless Vcc drops below the
stop voltage of 8V (Vstop). To guarartee the stalie operation
of the control IC, Vcc has under voltage lockout (UVLO)
with 4V hysteresis.Figure 5 shows the relation betweenthe
currert consumedby FPS (tc) ard the sypply voltage (Vcc).

——1

AC line
(V min _ V“nemax)

line

Vee Da
— -
FSCM 0565R e
=
Ca
Figure 4. Startup circuit
Icc A
3mA
4 Power U
Power Down ‘} } W P
25uA
: i Jece
Vstop=8V  Vstart=12V vz

Figure 5. Relation between operating supply current and
Vcc voltage

The nminimum curert suyplied throughthe startyp resistar is
given by

min min 1
Isup = (/2 Biine " —Vstard) %str

where Viine™" is the minimum input voltage, Vstart is the
start voltage (12V) and Rstr is the statup resista. The statup
resista should be closenso that Isup™" is lager than the
maximum gartup current (40uA). If not, Vcc can nat be
charged to the stat voltage and FPS will fail tostat up.

2. Feedback Control : FSCMO565R employs airrent mode
cortrol, as shawvn in Figure 6. An opto-coupler (such as the
H11A817A) and shunt regulator (sich as the KA431) are
typically used to implement the feedack network.
Comparing the feedack voltage with the wltage acrassthe
Rsense esidor makes it posside to control the switching
duty cycle. When the reference pin voltage of the KA431
exceed the internal refaerce \ltage of 25V, the
H11A817A LED current increases, thus puling down the
feedback voltage and reducing the duty cycle. This event
typically happers when the input voltage is increasedr the
output load is decreased

2.1 Pulse-by-pulse current limit: Becawse curert mode
control is empoyed, the peakcurert throughthe Serse FET
is determined by the inverting input of PWM comparatar
(Vfb*) as shown in Figure 6. When the current through the
opto trarsista is zeo ard the currert limit pin (#5) is left
floating, the feedack curert source (IFB) of 0.9mA flows
only through the interral resigor (R+2.5R=2.8K). In this
case, tb cahode voltage of diode D2 ard the peak drain
current have maximum values of 2.5V and 25A, respec
tively. The pulse-by-pulsecurrert limit canbe adustedusing
a resigor to GND on currert limit pin (#5). The current limit
level using an exernal resisto (RLIM) is given by

L~ Rum25A
LIM ™ 28kQ+ Ry

Vo Vib
H11A817,

(I

Figure 6. Pulse width modulation (PWM) circuit
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2.2 Leading edge blanking (LEB) : At the instart the
internal Serse FETIis turned on, there wually exsts a hgh
currert spke throughthe Serse FET cawsedby primary-side
cgpacitance and secadary-side rectifier reverse recovery.
Excessive voltage acioss tle Rsese resisto would lead to
incorred feedack operation in the currert mode PWM
control. To courter this effect, the FSCM®65R enploys a
leading edge blarking (LEB) circuit. This circuit inhibits the
PWM comparatar for a stort time (TLEB) afterthe Seise FET
is turned on.

3. Protection Circuit : The FSCMO56R ha seera sdf
protective functions sichas over load protedion (OLP), over
voltage protedion (OVP) ard thema shutdown (TSD).
Because these protection circuits are fuly integratedinto the
IC without extermal camporerts, the reliability can be
improved without increasilg cost. Orce tre fault condtion
occus, switching is termnated ard the Seise FET remains
off. This cawses Vcc tofall. When Vcc reactes the UVLO
stop voltage of 8V, the current consumed by FSCMO0565R
reduces tothe gartup curert (typically 25uA) ard the
currert suppied from the DC link charges the extemal
cgpacitar (Cg) that is cannectedto the Vcc pin. When Vcec
reactes tle startvoltage of 12V, FSCM®65R resunesits
normal operation. In this manner, the auo-restart a@n
alternately enalte and disable the switching of the power
Serse FETuntil the fault condtion is elimnated (see Figure
7).

Vds4

Normal * Fault Normal
operation dtuation operation

Figure 7. Auto restart operation

3.1 Over Load Protection (OLP) : Overload is defined as
the load curent exceedng a pre-set lee due to an
unexpected evert. In this dtuation, the protection circuit
should be activatedin order to protect tre SMPS. Huwever,

evenwhen the SMPS is inthe rormal operation, the over
load protection circuit can be adivated during the load
transition. In order to avoid this undesired operatim, the over
load protection circuit is designed to be activated after a
specifiedtime todetermine whether it is atransiert situation
or an overoad situation. Becawse 4 the pulse-by-pulse
currert limit capability, the maximum peak current through
the Serse FET is limited, and therefore the maximum input
power is restrictedwith a gven input voltage. If the autput
consumes beyond this maximum power, the output voltage
(Vo) decresses below the set wltage. This reduces tle
current through the opto-coupler LED, which aso reduces
the opto-couper transista curent, thus increasig the
feedback voltage (Vfb). If Vfb exceed 2.5V, D1 is blocked
ard the 53uA current saurce (ldday) Stats to chamge CB
slowly up to Vcc. Inthis candition, Vb continues increasimg
until it reactes 6/, when the switching operation is
termnated as shown in Figure 8 The delay time for
shutdown is the time required to charge CB from 2.5V to
6.0V with 5.3uA (Idday). In general, a10 ~50 msdday time
is typical for mostapplications.

VFB 4
Over load protection
B0V [+ mmmm et
2.5V |--en; SRR R R R EREERRRE PR P
T,,= Cfo*(6.0-2.5)/1,,,,

~Y

T, T,

Figure 8. Over load protection

3.2 Over voltage Protection (OVP) : If the secadary side
feedback circuit were to malfunction or a ®lder defect
cawsed an open in the feedback path, the curert throughthe
opto-coupler trarsista becames amost zero. Then Vfb
climbs up in a sinilar manner to the over load situation,
forcing the preset maximum curert to be syplied to the
SMPS until the over load protection is activated. Becase
more eemy than required is provided to the autput, the
output voltage may exceedthe rated voltage before the aver
load protection is activated resuting in the brealdown of the
devices in the seondary side. In order to prevert this
situation, an over voltage protection (OVP) circuit is
enployed In general, Vcc is propationa to the output
voltage and the FSCMO0565R u®s Vcc instead of diredly
monitoring the autput voltage. If Vcc exceed 19V, an OVP
circuit is activated resdting in the termnation of the
switching ogeration. In order to avoid urdesired ectivation of
OVP duiing namal operation, Vcc shauld be designed to be
bdow 19V.

11
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3.3 Thermal Shutdown (TSD) : The Serse FET ard the
control IC are huilt in one package. Ths makes it easy for
the catrol IC to detect the heat generation from the Sese
FET. When the tempraure exceed agproximately 145°C,
the thernal protection is triggered resuting in shutdown of
FPS.

4. Frequency Modulation : EMI reduction can be
acomplished by modulating the switching frequengy of a
switched power supply. Frequency modulation @an reduce
EMI by spreadng the erergy over a wider frequency range
than the band width measued by the EM! test ejuipmert.
The amourt of EMI reduction is drectly relatedto the depth
of the refrerce freqiency. As can be seenin Figure 9 the
frequency changes from 63KHz to 69KHz in 4ms.

Drain current

A

T
]
—

A

L
L
]

A
Y

» —h
>

69kHz
66kHz
63kHz

4ms t

Figure 9. Frequency Modulation

5. Soft Sart : The FSCM563R has anintemal sdt start
circuit that increses PWM comparatar inverting input
voltage together with the Serse FET curert slowly afterit
stats up. The typical sdt start time is Bmsec, Thke pulse
width to the power switching device is progressively
increased to estalish the carrect working conditions for
trarsformers, redifier diodes awnl capacitars. The voltage on
the autput capacitas is progressiely increasedwith the
intertion of snoothly estalishing the required output
voltage. It also helps to prevert trarsformer saturation and
reduce the stresson the mndary diode during startip.

6. Burst operation : In order to minimize power disspation
in stardby mode, the FSAMO0563R erters irto burst mode
operation at light load condition. As the load decreases, th
feedack voltage deaeases. Asstown in Figure 10, the

device auomatically enters into burst mode when the
feedback voltage drops kelow VBL (300mV). At this point
switching sbps and the output voltages strt to drop at arae
dependent on stardby currert load. This causes the feedack
voltage to rise. Once it passes VBH (500mV) switching
resumes. The feedack voltage then fals and the process
repeats. Bust node operation altematdy erebles ard
disabes switcling of the power Serse FET therely reducing
switching loss instandby mode.

Vo
Vo=

05v 2\

0.3v ~

Ids

i

| rver—]
Switching
disabled

time
-
Switching

> T.3 disabled T4

Figure 10. Waveforms of burst operation

Downloaded from Elcodis.com electronic components distributor

12


http://elcodis.com/parts/5962471/FSCM0565R.html

FSCMO0565R

Typical application circuit

Application Qutput power Input voltage Output voltage (Max current)
. Universal input 5V (2.0A)
LCD Monitor 40W
(85-265Vac) 12V (2.5A)
Features

 High efficiency (>81% at 85Vac irput)

« Low standby mode power consumption (<1W a 240Vacinpu and 0.4W load)
¢ Low componet count

» Enhanced system rdiability through vaious proedion fundions

« Low EMI through frejuency moduktion

« Interral soft-start (15ms)

Key Design Notes

« The delay time for over load protedtion is designedto be about 50ms with C106 of 47rF. If a faster figgering of OLP is
required, C106 can bereduced to 22nF.

e Using a resistoR106 on the curent limit pin (#5), the pule-by-pulse curent limit level is reducedto about 2A.

e Zerer dode ZD102 is usedfor a safty test sichas UL. When the drain pin ard feedback pin are shorted the zerer diode
fail s and remains shat, which causes the fuse (F1) blown and prevents explosion of the opto-coupler (IC301). This zener
diode also increases th immunity against line suge.

1. Schematic

T1 D202 L201
EER3016 MBRF10100

A £ 12V, 254
1 o 10
R102 c201 c202
500kQ S 1000uF A~ 1000uF A<
$ Rio3 1 ci , . 25v v
> T 22nF 8
56kQ v R105
S
c103 w D101 500kQ 3 77
100uF =< UF 4007 D
400v ¢ 3
BD101
2KBPOBM3N257
FSCMO565RC
5 | Drain 1
-
e ;:71\02 MBDrzzgllms Lxe
10v 3
Ve
R106 L b ce 7 > 5V,2A
M—e1ke< GND c105 D102  R104 L . c203 c204
€102 vaw L 2 zpi01 ZR22uF TVRIOG  5Q 1000uF 1000uF =<
220nF 2V 50V 1ov lov
275VAC 6
1l S
I L |—|)J 7
c301
LF101 4.mF

23mH
R201
1kQ

R204 <

560k 56kRS
A R208  C205
10K 47nF
" M i
o H11A817A -
RT1S clo1 FUSE KAd31
[ 20nF R205 <
275VAC 20V 56kQ 3
: g
= /7
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2. Transformer Schematic Diagram

EER3016
1 10
N /2= T Niy
e
e o
3 [J 8
4 7
0% g’ Ny,
NS 6
a

3.Winding Specification

No Pin (s -f) Wire Turns Winding Method
Na 4.5 0.2x1 8 Center Winding
Insulation: Polyester Tape t = 0.050mm, 2Layers
Np/2 | 2.1 \ 0.49x1 \ 18 \ Solenoid Winding
Insulation: Polyester Tape t = 0.050mm, 2Layers
N12v ‘ 10 - 8 ‘ 0.39x3 ‘ 7 ‘ Center Winding
Insulation: Polyester Tape t = 0.050mm, 2Layers
N5V \ 7.6 \ 0.39x3 | 3 \ Center Winding
Insulation: Polyester Tape t = 0.050mm, 2Layers
Npi2 | 3.2 | 0.49x1 | 18 | Solenoid Winding
Outer Insulation: Polyester Tape t = 0.050mm, 2Layers

4.Electrical Characteristics

Pin Specification Remarks
Inductance 1-3 570uH + 10% 100kHz, 1V
Leakage Inductance 1-3 10uH Max 2"d a1l short

5. Core & Bobbin
Core: EER 3016
Bobbin : EER3016
Ae(mm?2) : 96

14
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6.Demo Circuit Part List

Part ‘ Value | Note Part Value Note
Fuse C301 4.7nF Polyester Film Cap.
F101 | 2AR50v |
NTC Inductor

RT101 | 5D-9 | L201 5uH Wire 1.2mm

Resistor L202 5uH Wire 1.2mm
R101 560K 1w
R102 500K 1/4W
R103 56K 2W
R104 5 1/4W Diode
R105 500K 1/4W D101 UF4007
R106 10K 1/4wW D102 TVR10G
R201 1K 1/4W D201 MBRF1045
R202 10K 1/4W D202 MBRF10100
R203 1.2K 1/4W ZD101 | 22V Zener diode
R204 5.6K 1/4W ZD102 | 10V Zener diode
R205 5.6K 1/4W Bridge Diode

BD101 | 2KBPO6M 3N257 Bridge Diode

Capacitor
C101 | 220nF/275VAC Box Capacitor Line Filter
C102 | 220nF/275VAC Box Capacitor LF101 23mH ‘ Wire 0.4mm
Cc103 100uF/400V Electrolytic Capacitor IC
C104 10nF/1kV Ceramic Capacitor IC101 | FSCMO0565RC FPS™(7A,650V)
C105 22uF/50V Electrolytic Capacitor IC201 KA431(TL431) Voltage reference
C106 47nF/50V Ceramic Capacitor IC301 H11A817A Opto-coupler
C201 1000uF/25V Electrolytic Capacitor
C202 1000uF/25V Electrolytic Capacitor
C203 1000uF/10V Electrolytic Capacitor
C204 1000uF/10V Electrolytic Capacitor
C205 47nF/50V Ceramic Capacitor
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7. Layout

(XXX
E'”?.u

LF 122

ol HO

RT I

o 00
COnlal

BO1d

' E\EE'

.

F 181

1

Rig4

RiBg

T

C1a3a

§E]

LAl

il

=

Caal

PL

R2A2

e

e

Lz8l (207
*— @

ez 1

@

c2a3 L2az2 Cza4

Z2004.18.12  APP-813 .

Canz

Figure 11. Layout Considerations for FSCM0565RC
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Package Dimensions
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Package Dimensi

ONS (Continued)
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Ordering Information

Product Number Package Marking Code BVdss Rds(on)Max.
FSCMO0565RD D2-PAK-5L CMO0565RD 650V 22Q
FSCMO0565RCYDTU TO-220-5L CMO565RC 650V 22Q
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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.

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 THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com

1/13/05 0.0m 001
[0 2005 Fairchild Semiconductor Corporation
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