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ABSTRACT

This project proposes  Microgrid separating device based solid state circuit
breaker technology. The separating device connect the grid and Microgrid together at
normal operating condition and disconnects the two system during abnormal conditions.
The detection of the normal and abnormal conditions is carried out on the embedded
controller programmed with LabVIEW. The detection criteria is based on IEEE 1547
standard. This project focuses on the design and implementation of the controller of the
separating device. The hardware implementation will be carried out on the separated

studies.
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float va,vb,vc;
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float va,vb,vc;
a=sart(2)*va*cos((2*pitf*t)-(Patpif 180));
b=sqrt(2)*vb*cos((2*pi*F*t)-(Pb*pifLBD));
2*pikfH)-(Pe*pif180));

float Val, ;
Yal=sqrt(2/3/*{va-(vbf2)-(vc/2));

be=(sqrt(2)/2)*(vb-vc);

vaveform Chart
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float a,b,vd,va;

inte,d;

F(j==0

{ a=(val*cos(0))+{vbe*sin(0));
}b=(Vbe*cos(O))-(VaI“sln(O)),'

else
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sUN 3.2 usaswasildlumadasdlullsunsy LabviEw

j=(va/k}*10000;
Vgnor=j{10000;

loat wto,w,x;
int z;
w=2%pi;
x=mod{wti,w);
2=x*10000;
wto=2{10000;

t variable 2|
f )

aveform Chart 4
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int ¢,d;
if{i==0)

{ a={val*cos(0))+{¥be*sin{D));
}b=(Vbe*cos(0))-(Val*sin(D)) ;

else
4 a=(¥al*cos{wt)}+{¥be*sin{wt));
b=({v¥be*cos(wt))-{(Val*sin{wt));

=a*10000;
d=b*10000;
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Vour = X2 (r1-v2) @31)
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R3_R2 (3.2)
R4 RI
MnMIsanuuuL e
R1 = 27 kQ
R2 = 10 k()
R3 = 27 k()
R4 = 10 k(2

1 i L d o ar
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I
100
AV
10Q
AN
100
AV
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AW

Cutput Vacs /'1\,9&3\, 1 14 3 /\1‘/0\‘(/1\ Output Vecz
\zm\ ./279/
c1 A g 3 2 13 S—— o=\, c2
270 J 270
81 ANV g 3 12 A > Ay B2
+i5V > 4 11 3 -5V
LM 324
270 270
Al A 5 10 4 AN AZ
270 ’ 2702
B1 AN 6 9 ANy B2
700 —M
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4.2 mahdwinanszuliiedeanisiunmassumsiemeaslisunsaile
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msdsullsunsulivhaulasiudaysanszuyningdilusnsme  Real Time lagin
Foyaunszananaludivatgunyol embedded controller programmed larhun1awasa
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2009/04 /04 19:48:40
Stopped

NORM:200kS /s 5ms /div

(5ms/div)

CHz=5v
DG 10:1

Trace2::

‘Min -5.800v

............. P-P  11.80V . Max: 5.800¥ - cMin =5.800V o 0t
“Rms 4. 0B9V fAvg: —346 . 3my ‘Freq 50.00Hz

Trace3:: P-P 11.80vV Max: 6. UUQV ‘Min_ -5, 800V
Rms  4.018V Avg: -316.6my :Freq 49.75Hz

CH2

v/DIV
5V

J [ a dH & as o )
21N 4.8 usasdyaaewdendunniiduussiulainiowd lulummasas

gy 4.8 usseniiuaasliiiuaziduusedu vab fu voe Aildtawdrlulums
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2009/04/04 19:40:26 NORM:100kS /s 10ms /div
Stopped J (10ms /div)
CHI=1V :

DC 1621

Tracel::P-P  2.040V § Max: 1.040V Min -1.000v
‘Rms 5?4 amv nvg 20.46mv ‘Freq 51] 00Hz

g
ﬂn 4.9 LLamammﬂm sawtooth Ylm’mmﬂ FPGALwal"ﬁ;luﬂ’lim Phase-locked loop

2009/04/04 19:49:24 NORM:200kS /s bms fdiv
Stopped 3 (5ms/div)
CH1=1Y E CH2s=5Y ; CH3E5V 2 : :

DC 1011 : DC 101 : DC 10:1

‘Min -1, UBDV P
‘Freq 5D.00Hz :
....................................................................... Min  -5.800V .G
‘Freq 50.00Hz :
‘Min =5.800YV
‘Freq 5D 00Hz

CH2
v/DI¥
5V

gﬂﬁ 4.10 L§9IN7 lock VaIPhase-locked loop

N1 4.10 &ynyIsawtooth fiaananaIn phase-locked loop léin1lockuas

Auussanla Vbe anmsUSuengainuadn Pl-controller 11 phase-locked loop lagiein
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Kp = 0.005004882812500000000
Ki = 0.000793457031250000000
2009/03/31 02:32:33 NORM:BOKS /s 20ms fdiv
Stopped ] (20ms /div)
CH1=2V CH3=2y :
DG 101

DC 101

BT f SR T I S etk T S TR N\
‘Min _3.520v |
Freq 1:.250kHz:

31'7] 4.11 LL'&@IGRE}J}Q’]MLLSG@]%I%LLT]% dg N8990 FPGA nnzuTIauUNG

2009/03/31 02:33:.53

MORMEOKS /s  20ms/div
Stopped 3 (20ms /div)
CH1=2V CH2=2V : :

DC 10:1 DC 106:1 :
..................................... '-'vi"ﬁr
2 :
Tracel:P-P  320.0mY : Max:  160.0mY : Min -180.0mv :
‘Rms  43.85mV Avg:  7.106my ‘Freq 833.3Hz :
Trace2:P-P  400.0mV Max:  4.080V ‘Min  3.680V
............. Rms 3.841V Avg:  8.84Qv Freq 1:280KHz: ..

A ar [ J [ . Ad‘ s o
3UN 412 uradFyausaauluun dq N&$19970 Real Time ign1zussdulng

31

N3y 411 wsz 4412 dyanowsiauiindsanagluiny dg tuldnumiy

1399% DC o gnazUn@anluwnn d Sedszanm 4 V dwmluunu g Sendszanmo v
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2009704 /04 20:05:43 NORMBOKS /s 20ms fdiv
Stopped 9 (20ms /div)
CHI=2V CHZ=2V :

DC 10:1 DC 10:1

&7 PO
Tracel:iP-p. 400.0m¥ :  Maxi  5.320v | min siezey %
“Rms 6. 074V Avg 6.073V ‘Freq 1.250kHz !
Trace2:: P-P 320. Dm¥ Max 160. 0mY ‘Min  =160.0mY
............. Bes 23, B0mVOo—fwg. gV533my | SiFreq jE9steHza L NN
4 as Qs o a A
UM 4.3 ugassamusIauluuny dg Agnzwsafivenung 50%
2009704704 VZIJZI]BISB NORMEDKS /s 20ms/div
Stopped 3 (20ms/div)
CH1=2V CH2=2V :
DC 1011 DC 101
& N "

1. 250kHz

Min -240.0mV :
‘Freq

1. 250kHz :

A o @ i =3 a
UM 4.14 usasstygnoanssauluunu dqg Agnzusafivenund 15%
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mngﬂﬁ 4.13 Uaz 4.14 o &MzRaUNANLIIAWNY AfugaInnuRaUnfuuas

4 (a s a & o da &
LREGIDDNNINUNY d Iﬂﬂﬂ’]'ﬂLLﬂ%d R UARVTUMUTWAUTIAUALA BTN



as [ A Y]
uiSsuiiisudgginussanluunudg Waiiaussanan

2009704 /04 20:06:54 NORME0kS /s 20ms /div
Stopped ] (20ms/div)
CHi=2v CH2=2v :

DC 10:1 DC 10:1
;.t . 2 -
Tracel: P=-P  320.0my © - Max:  960.0m¥  Min . e40.0mV G
Rms 809.6mv . RAvg 808.3;m‘v ‘Freq 1.250kHz :
Trace2:: P=-P 240.0m¥Y Max sl].l]l;lnw ‘Min -160.0mY
Rms .54_03mv : Avg: -34 73m\' ‘Freq 15.250kH_zE ______________

A o ar :!‘ Qs s =3
31U 415 Laa ISR MUTIAULUUN Y dg AianzuTIduIMAD 20% YaduTIaulnd

2008704704 20:07:41 NORMS0KS/s  20ms/div
Stopped ¥ (20ms /div)
CH1=2V CH2=2v :

DG 10:1 DC 101
s
Tracel:P-P  320.0my : Max:  3.046Y Min  2.720¥.
‘Rms  2.892v Avg: 2.89TY Freq 1.250kHz:
Trace2:: P-P  240.0mY : Max:  80.00mv Min =-150.0mvV :
:Rms  £8.28mY : Avg -41.52mv ‘Freq 1.250kHz:

33

o o o i a A [ a
31U 4.16 useadgnossauluuny dg fismizusidunia 70% vasusiaulng

angd 4.15 sz 4.16 ™ FNERAUNANLIIOUAN ANuEasaNURaUNANUIL
WRAIDANINTILNY d lasefiunud 2 NA1aa8IALIUIALIIGUAANEI b



34

2009704 /05 15:49:41 — NORM:1kS /s 1s/div
Stopped (1s/div)
CH1=2v : CH2=2V N : : : :
DC 1K1 DC 10:1 P :
: : : 3 :
..............................................................
1Cyf ™ A
aT - 160ms
14T 0 86.25000Hz o L
& = o a2 - = -

A e a ﬁl =3 g ~ 13 <; 2
3N 4.17 usaasy g rSUiiafausinuiundi20%uazan tdn150%
IINUIIaNLNG
nngl 417 fygradsdeissggraieniseuamizialnfdegfilie
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2009704705 154359 [ MNORM:1KS /s 1s/div
Stopped (1s/div)
CH1=2v ; CH2=2V B ' : : :

D¢ 1011 : DC 10:1

§ [P e

aT 2.008
14T 500,008mHz

A et o d!' a b g: 13 e a
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2003/04 /05 151751 [ . NORM:1kS /s 1s/div
Stopped (1s/div)
CH1=2V ; CH2=2v | Pl : : : :
DC 11 DC 10:1 | o
: : : P )
....................... D P PN (PP PP PRT O S NS STTPPPTP TR FPPPITITY
s _.-_....-'...'-_..'..:_."‘:_—‘ i Eat " e e I O e SO S S S St
: i
aT (1.01s : ; ——
1447 0980.099mHz o)L AR AN A UETY W, W SRR
. : b
:
i
1
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|
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1
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FAIRCHILD

SEMICONDUCTOR®

LM2902,LM324/LM324A,LM224/
LM224A

Quad Operational Amplifier

www.fairchildsemi.com

Features Description

* Internally Frequency Compensated for Unity Gain The LM324/1.M324A,1.M2902,1.M224/. M224A consist of

» Large DC Voltage Gain: 100dB four independent, high gain, internally frequency

* Wide Power Supply Range: compensated operational amplifiers which were designed
LM224/LM224A, LM324/L.M324A : 3V~32V (or +1.5 ~ specifically to operate from a single power supply over a
16V) wide voltage range. operation from split power supplies is
LM2902: 3V~26V (or £1.5V ~ 13V) also possible so long as the difference between the two

* Input Common Mode Voltage Range Includes Ground supplies is 3 volts to 32 volts. Application areas include

» Large Output Voltage Swing: OV to VCC -1.5V transducer amplifier, DC gain blocks and all the

+ Power Drain Suitable for Battery Operation conventional OP Amp circuits which now can be easily

implemented in single power supply systems.

14-DIP

Internal Block Diagram

Rev. 1.0.4

©2002 Fairchild Semiconductor Corporation



LM2902,L M324/LM324A,LM224/LM224A

Schematic Diagram
(One Section Only)

Vee o 4
J"/LS L«’Le

Q
! | c—@w
Q2 Q3}—
IN N & Q4 ¢
© ——[’\%1 ol
e
C) IN(+) Qn OUTPUT
A 4
4 Q21
.
Q;L ('Q10 {15
Q81—+ Q9 Q@ [ ot Q16
GNDG + + j. \1
Absolute Maximum Ratings
Parameter Symbol | LM224/LM224A LM324/LM324A LM2802 Unit
Power Supply Voitage Vce +16 or 32 +16 or 32 +13 or 26 \4
Differential Input Volitage VI(DIFF) 32 32 26 \%
Input Voltage Vi -0.3 to +32 -0.3 to +32 -0.3 to +26 \Y
Output Short Circuit to GND ! ; r
Vee<15V, TA=25°C(one Amp) - Continuous Continuous Continuous -
Power Dissipation, TA=25°C
14-DIP PD 1310 1310 1310 mw
14-SOP 640 640 640
Operating Temperature Range TOPR -25 ~+85 0~ +70 -40 ~ +85 °C
Storage Temperature Range TsSTG 65~ +150 -65 ~ +150 -65 ~ +150 °C
Thermal Data

Parameter Symbol Value Unit
Thermal Resistance Junction-Ambient Max.
14-DIP Réja 95 °C/W
14-SOP 195




LM2902,LM324/LM324A,LM224/L M224A

Electrical Characteristics
(Vcc = 5.0V, VEE = GND, TA = 25°C, unless otherwise specified)

. LM224 LM324 1. M2902 .
Parameter Symbol Conditions - - - Unit
Min.| Typ. |Max.| Min.| Typ. |Max.| Min. | Typ. [Max.
VcMm = 0V to Vee
Input Offset -1.5V
Voltage Vio VOP) = 1.4V, Rs - 15 | 50| - 15 |170) - [15 7.0 mv
= 0Q (Note1)
Input Offset _ ) } )
Current o Vcm = 0V 2.0 | 30 3.0 | 50 3.0 50 | nA
Input Bias Current| IBIAS | VCm = 0V - 40 (150 | - 40 | 250} - 40 1250 | nA
Input Common- vee Vce vce
Mode Voltage Vi(R) | Note1 0 “ 5] 918 - 0 - |15V
Range /
RL = ,VCC = 30V
2 - 1.0 | 3 - 101} 3 - [10}] 3 | mA
Supply Current lcc | (LM2902,VcCc=26V)
RL = «,VCcC = 5V - 07112 - 0.7 12| - |07 12 | mA
Large Signal Vce = 15V, RL=2kQ A - ) V/
Voltage Gain ov Vo) = 1V to 11V S/ a2y 25 IR mV
v el RL=2kQ | 26 - - | 26 - - 22 | - - \%
ote
g“lﬁﬁgt Voltage ¥y 4 RI=10kQ | 27 | 28 | - |27 ] 28 | - |23 | 24| - | V
Vo() | Vcc = 5V,RL=10kQ - 5 20 | - 5 20 - 5 100 | mV
Common-Mode | 0 z 70 | 85| - |es| 75| - |50 |75| - |dB
Rejection Ratio
Power Supply | popR 5 65| 100 | - |65 |100| - |50 |100| - |aB
Rejection Ratio
Channel f=1kHz to 20kHz
Separation L% (Note2) NI 28K A e - a2y | 9B
Short Circuit to Isc | Veo = 15V - | a0 60| - |40 60| - |40 60]|ma
GND
Vi(+) = 1V, Vi) = 0V
ISOURCE| Ve = 16V 20 | 40 - 20 | 40 - 20 | 40 - | mA
Vo(P) = 2V
Vi(+) = 0V, Vi1 = 1V
Output Current Vce =15V 10 | 13 - 10 1 13 - 10 | 13 - | mA
Vo(p) =2V
ISINK
Vi(+) = 0V, Vi) = 1V
Vce = 5V,VOR) = 12 | 45 - |12 ] 45 - - - - | nA
200mVv
Differential Input
Voltage VI(DIFF) - - - |vece| - - |Veey - - |Vee| V
Note :

1. Vcc=30V for LM224 and LM324 , Vcc = 26V for LM2902
2. This parameter, although guaranteed, is not 100% tested in production.




LM2902,L M324/LM324A,LM224/LM224A

Electrical Characteristics (continued)

(Vce = 5.0V, VEE = GND, unless otherwise specified)
The following specification apply over the range of -25°C < Ta < + 85°C for the LM224; and the 0°C < TA £ +70°C
for the LM324 ; and the -40°C < TA < +85°C for the LM2902

. LM224 LM324 LM2902 i
Parameter Symbol Conditions — — - Unit
Min.| Typ.| Max. [Min.|Typ. | Max. | Min. | Typ. |Max.
Vicm=0VtoVce
Input Offset Voltage Vio 365(:3/)= 1.4V - - 70 | - - 9.0 - - [100]| mVv
Rs = 0Q (Note1)
:';E;t‘t OffsetVoltage | \vyoaT | Rs=0QNote2) | - | 70| - | - |70] - | - | 70] - |uvec
Input Offset Current o Vcm = 0V - - 100 | - - 150 - - 1200| nA
'[’)‘r?f‘t‘t Offset Current |\, AT | Rs=0@ Note2) | - |10 | = | - |10 ] -] - | 10| - |parc
Input Bias Current IBAS | VCm =0V - - 300 | - - | 500 - - {500 nA
Input Common-Mode vce vce vce
Voltage Range VIR) | Notet Rz Moo ° “ 20| V
. Vce =15V,
Large Signal Voltage | g | RL=2.0kQ 71:3 IR L ST (D [ IRT-3N IR B RV
Gain Vo(p) = 1Vto 11V
y 6} RL=2kQ | 26 | - - 26 | - - 22 - - Y
H ote
Output Voltage P RL=10kQ | 27 | 28 - 27 | 28 - 23 | 24 - V
Swing Voo =
cc=5Y,
Vo() RL=10KQ - 5 20 - 5 20 - 51100 | mVv
Vi) =1V, Vi)
ISOURCE| =0V Vcc =15V, 10 | 20 - 10| 20 - 10 | 20 - mA
VO(P) = 2V
Output Current Vi(+) = 0V
Vi) =1V
ISINK Vee = 15V, 10\ A3 ¢y - 5 3 - 5 8 - | mA
VO(P) =2V
Differential Input
Voltage VI(DIFF) - = - 1Ivec| - - {vcec| - - |vec| V
Note:

1. Vcc=30V for LM224 and LM324 , Vcc = 26V for LM2902
2. These parameters, although guaranteed, are not 100% tested in production.
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Electrical Characteristics (continued)
{(Vcc = 5.0V, VEE = GND, Ta = 25°C, unless otherwise specified)

. LM224A LM324A .
Parameter Symbol Conditions . " Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vcm = 0V to Vee
-1.5V
Input Offset Voltage VIO VO(P) = 1.4V, Rs = 00 - 10 { 3.0 - 15 ] 3.0 | mV
(Note1)
Input Offset Current ho Vcm = 0V - 2 15 - 3.0 | 30 nA
Input Bias Current IBIAS | VCM =0V - 40 80 - 40 | 100 | nA
vce
input Common-Mode _ vce
Voltage Range VIR) | Vee 230V - “las| © Sl
VCC =30V, RL =00 - 1.5 3 - 1.5 3 mA
Supply Current Icc
Vce =5V, RL=ee - 07 | 1.2 - 0.7 | 1.2 | mA
. . Vce =15V, RL=2kQ )
Large Signal Voltage Gain Gv Vo(P) = 1V to 11V 50 | 100 - 25 | 100 VimV
RL = 2kQ 26 - - 26 - - \%
i VO(H) | Notet
Output Voltage Swing RL=10kQ | 27 | 28 - 27 | 28 - \%
Vo() | Vcc =5V, RL=10kQ - 5 20 - 5 20 | mv
Cor_nmon-Mode Rejection CMRR b 70 85 3 65 85 || dB
Ratio
Power Supply Rejection Ratio| PSRR - 65 | 100 - 65 | 100 - dB
Channel Separation CS Il:ol:';)z Y OR - 120 - - 120 - dB
Short Circuit to GND Isc vVce =15V - 40 60 - 40 | 60 mA
Vi(+) = 1V, Vi(-) = 0V \| /
ISOURCE Vee =15V, Vo(p) =2V 20 | 40 20 | 40 mA
Vi(+) =0V, Vi) =1V - )
Output Current vce =158V, Vo) =2V (& &7 BN mA
ISINK. | Vi(#)=0v, Vi) =1V
Vce =5V 12| 50 - 12 | 50 - BA
Vo(p) = 200mV
Differential Input Voltage VI(DIFF) = g - |vece | - - |Vvecec| V

Note:
1. Vcc=30V for LM224A, LM324A

2. This parameter, although guaranteed, is not 100% tested in production.




LM2902,L.M324/LM324A,LM224/LM224A

Electrical Characteristics (continued)

(Vcce = 5.0V, VEE = GND, unless otherwise specified)
The following specification apply over the range of -25°C < TA < +85°C for the LM224A; and the 0°C < TA <+70°C

for the LM324A

LM224A LM324A
Parameter Symbol Conditions Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vcm = 0V to Vee -1.5V
Input Offset Voltage Vio Vo(pP) = 1.4V, Rs = 0Q - - 40 | - - 50 | mv
(Note1)
Input Offset Voltage Drift AVIO/AT | Rs = 0Q (Note2) - 7.0 | 20 - 7.0 | 30 |uvirC
Input Offset Current o Vcm = 0V - - 30 - - 75 nA
Input Offset Current Drift ANO/AT | Rs = 0Q (Note2) - 10 | 200} - 10 | 300 | pA/°,C
Input Bias Current IBIAS - - 40 | 100 - 40 | 200 | nA
Input Common-Mode vce vce
Voitage Range VI(R) | Notet g “ 20| @ " l20] VY
Large Signal Voltage Gain Gv Vce = 15V, RL= 2.0kQ 25 - - 15 - - | VImV
RL = 2kQ 26 - - 26 - - \Y
. VO(H) | Note1
Output Voltage Swing RL = 10kQ 27 | 28 - 27 | 28 - "V
Vo(L) | Vcc =5V, RL= 10kQ - 5 20 - 5 20 | mV
Vi+) = 1V, Vi(-) = 0V : |
ISOURCE VCG = 15V, VO(P) = 10 | 20 10 | 20 mA
Output Current Vit = OV, ity = 1V
+) = R L\= _ I
ISINK VG = 15V, VO(P) = 5 8 5 8 mA
Differential Input Voltage VI(DIFF) ¥ 5 -4 Voo = - |Vee!| V

Note:

1. Vcc=30V for LM224A and LM324A.
2. These parameters, although guaranteed, are not 100% tested in production.
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Typical Performance Characteristics
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Typical Performance Characteristics (continued)
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Mechanical Dimensions

Package
Dimensions in millimeters

14-DIP

6.40 +0.20 ©
0.252 +0.008 g )

|| O ]#14 jg_——-\

0.46 +0.10
0.018 +0.004
1.50 £0.10
0.059 +0.004

[

| LT LT
19.80
0.780 MAX
19.40 +0.20
0.764 +0.008

|

|

|

N

g1§
NS
7.62
0.300 _3.25020 0.20
. 0.128 +0.008 0.008 MIN
= =) 5.08 3.30 £0.30
\ | 0.200 MAX 0.130 #0012
A0
+0.004
‘L&“}" D00
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Mechanical Dimensions (continued)

Package
Dimensions in millimeters
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6.00 0.30 1.80 No
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Ordering Information

Product Number Package Operating Temperature
LM324N
14-DIP
LM324AN
0 ~+70°C
LM324M
14-SOP
LM324AM
LM2902N 14-DIP
-40 ~ +85°C
LM2902M 14-SOP
LM224N
14-DIP
LM224AN
-25 ~ +85°C
LM224M
14-SOP
LM224AM

11
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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 (¢) 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

11/19/02 0.0m 001
Stock#D Sx000000
© 2002 Fairchild Semiconductor Corporation
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