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£. t:C«C< crr.ILl.<OiZJ t:nt:L! t:e«l L(<<;izJ Nl (t;ll.!(zl· 

z· """ crnL,o1,1 t:nt:u t:e«l L(<<;izJ Nl (t:ll.!m· 

U:"' OZZT U<;d t (crl.!l.lLL! crr.ll<;t:U: SOOZ) 
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?'I! n~~1nn n:>mn:> 1'1J~Nn ?~~ 11Y.lt> 'Vn1n' )l1Y.li1 :>:>n:t '1''~n'IJ, 1n'":t' nmpnm n~1liY.li1 ill:tY.l .5. 1. 1 

01i1nY.l CP~11i1i1 0'1Y.lY.l? )l'ln i1~1'1Ji1'1J 'l~?1 N11'1! np)llN? 011~? '':t ,'IJNil 'l"~1NY.l1i1N 

.n1n'":tn 

5 

.npnnn:> i1i11l il'IJ'~ n'":tn n~1liY.li1 ':t'~1 :>~ mpnn .5. 1. 3 

1li1Y.lY.l '1!11n 18-Y.l 1n1' 1~:>n 1'1!N1 ,11 p?n 1220 "'n ''N1'1!'i11Pnn '~' n1P1:tli1 n1~1)1Y.l:t .5. 1. 4 

1220 '"n' oNnn:t'I!Nil '1''~ n~1liY.l npnnn li1::P:t ?ll 11'1!'N mpnnn )11::1':1 'l~? ~::11' ,1mpnn 

.i1P'1:t? 1Y.l1P'IJ O''IJ11i1i1 6 1?i1Y.l:t 11 p?n 

fllj.'ntl .5. 2 

??~Y.l N'::~1n N? npnnn 1N 11P'n 111::~:> 'N:>~n t>'t>:tY.l 1nN 'N'~ nN::~1n'l! ,n'":tn n~1liY.li1 mpnn 

n:>n oN .'N?m nN::~1n ?ll n1p:tn n1>n':t ilY.l'NnY.l i1ll1ni11nl'n'l!1 ,0'11lNn 1n' 'N'~ nN '1!1Y.l''IJ 

1nl'n1 ,n~1liY.li1 ?'11 0'1i1Ni1 0'11lNi1 n?1ll~ ?ll n:>pnn ll'~'l!n N? ,n~1liY.li1 '11lNY.l1i1N:t n?pn 

. n:>pnn ?ll ilY.l'NnY.l nll1nn 

p:>n:> 1:11n' 'N?m t>'t>:t .11::1>n n1N11i1 '~'1 o':t1"n )11::!PY.li1 '"~ '~' il'Vll'n 'N?m t>'t>:t mpnn 

.11lN? i1t>'l~i1111'~' i1l1~ 11Y.l't>i1 n'11l'l!~ 1Pn1'1 ,O'?~:t'IJ1Y.l''IJ N?? 11'1~i1? n11'1J~N 1'N'IJ 

1~'~'11' N? ,n11''1J' il'?N 0'~"'1! Ol'N'IJ O'l1'1! 0'lPni11N O'~t>1l 0'11lN n~1)1Y.l:, 1:tn? 1n'l ON 

.n~1liY.li1 ?'11 m'pnn nn?1ll~ ?ll n:>Nn 0'11:t>nn 

.np'1:t1 n11''~~ 111::~::> O'l1'1!i1 il'v::>n::> nn1l n'V'~ 1n'":t' n~1liY.li1 mpni1111l~n 

1~1N:t il'l!ll>n mpnnn .n~1liY.li1 ,,, ?ll)l1Y.li1 1nN? nt>'l~? 1'1J~Nn ::>~~ :111p 1Pn1n mp:tn n1>n' 

.'Y.l 2-Y.l n1:1~ il'il' N? mp:tn n1'i1' ?'I! 11'?lln np::>n o11'1J 

,nt>'l~? 11Y.lt>:t ('liN '1''~ ?'Ill ill'IJY.l n1::> 1Pn1''1J 'Nln:t ,1nN o1pY.l:t mp:tn n1>n' nN 1'vnn::> 1n1Y.l 

.n~1)1Y.li1 '1' ?)I p1Y.li1 1nN? i1t>'"i1 0)11'Y.l1n1N1? 1'1J~N'IJ p 

o1rm:~ ,m'Von n1::> 1'~1?n? 1N ,n''I!N1i1 mp:tn n1>n' 1vn1n ilY.lY.l':t n1li'IJ 24 O''V'1NY.li1 n1Y.l1pY.l:t 

.'IJ1'Ni1 

i1PlllN ?'I! '11'il:l n1'l'IJY.li1 i11P:li1 n11'i1' ?~ nN il'?N 1:tn? '~~' ,n,'IJN1 i11P:l n1'i1' 1:1 'IJ''IJ ill:lY.l:l 

.n::>pm 

. 'N'~ 1Pn1' m~1 1:1 mpn1Y.l'IJ o1pY.l:t 

(l:>lliU;.>) c1111U3 m;.>nn .5. 3 

n1::> 1'vnn::> '~~' ,ilY-lY.l':t n1li'IJ 24'1!'1NY.ll~1Y.l1:t1'N1 noY.l':t n1ll'~~ 241'VY.l:t 1Y.l1'1! 1:t'V''~~ onnY.l:t 

.1Y.l1'1Ji1 n1Y.lll:t ill'I!Y.l 

.n::>::~nn n1n1~? O'N1l1'i1''~~ 1~1N:t ,1~1::~ 1N ("~l::!l") :tn:tnY.l t>l~ 1'vnn::> '~~' 1"l:t '~' ~1nY.l 

nl3X •n33 nl;.>nn .5. 4 

m~1n:1 n11'1::!Y.li1'1!N '1''~ n1~1liY.l 1lpn1' ,11n:t"Y.l 0'?:>1~ 0'11lY.li1 '11n on:t'l! n1:tN 'n:t:t 

.11~l:l 'N?~ ?~? ,iliJlllN N11'11? n1l1'1J n1'1!'~1 n1Y.l1 n1'1J~NY.li1 
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11~>!1) ll,>llN '')I~ O>,ltN~ 11lpn11 .5. 5 

.(Intrinsically safe) n>n11.l~~ mn'\?::1 'N7l1lPn1' n~'!ll n1'11N on:~ V'l!! o'·nn::~ 

'!l7 n1~'!lln Sll.l1 I1P'1::1 n1N~1n7 ONSln:l Il'n11.l~~ n1n'\?:l 'N7l1lPn1' Ol1:l~l.l '11n:l 

.5 ~'~U IEEE/Std 484 - 1996 

1lll•n .s. 6 

, n7N O'l1m 717=>'1!! ,n=>1~Dn P'Il nN n=>1~Dn 1'Dll.l7 p!lO' 1'PnDn 

; (o,7::~::.n 'N11n n1::~17) n1l:JI1~1.l mpnn n1'J:J1n .N 

; 171!! O"J:J\?n 0'\?1!ll.ln111'~n nD'I!!1 .::1 

; mpn1nv ':J=> n=>1~Dn n7W!l7V \?11!ll.l 11N'n .l 

;Sl:J1~1.ln 11l1N n7::!\? .I 

; n!l\?W npnnn7 mmm1 nv'l:l1 n7~!ln n1N11n . n 

.n=>1~Dn np'n1 n1p~'N ,n17pn OW'1 n1n!l7 717=>'1!! ,o11!!'1 O!l1\? 71!! no1J .1 

.mpn1Dn n=>1~Dn 11::1~ 0'1:l~D7 1!!11J71:l'P '::!W>n ·' 

.n'1:l~n n!l\!!::1 n>n' ,11'~n 7v O"l:J\?n 0'\?1!ln \?~D7 ,11Y'nn 7::. 

n>l!Jln' Jlj;)Nnll .S. 7 

'!l=> (';,,m n1J:,t n1::!17l n=>1~Dn '::1'=>1 1'::17 n'J=>1n:l 1J'1~\!J '!l=> n=>1~Dn '::1'=>1 p::~ nDNnn n>nn 

.7~1!l:l upmnv 

11pnnn .s. s 
.11 p7n 1220 '"Il '7N1V'n 1vnn '!l7 nv~'n vN '17'l n1=>1~D7V npnnnn 

'1~'ltl '1ltN fl)l'~i' .6 

0'11lN7 np17nn ,mp::~n n17::!11!ll11D'O I!!' 'N7l7::>7 oN .'17'l '11lN7 p71n' (nmvnn) 11\?'Jn n\?v 

.n::11n nl'N 

.'17'l 1HN ::~vnm7 n=>1~Dn 11IlD1nN 'N7l7V n::~m::. ol n71=>' n1J~1DD n1=>1~1.l:l 

~~1::1Sl ,n11.l1p 4-l.l 1n1' p N1n 1S1Nn1 ,OlN7l80-l.l n711l n771:Jn OlN7ln S111.l:J ON ,Sl1l)l11.ll.l S11:J1~1.l:l 

.nnN n:l'llll.l 1r11'::1 1N i'l(class A) A n\?'1!!::1 mpnn 

.o'7::11PD D'1:l~D111 1HNn 'P7n 7::.7 n1p::1n n1>n'D nn1\?::11 nn1J nl!!'l n'\?:ln 0'11lNn np17n 

, n7N 0'Nlrl 0"P7 \!Jl '17lJn '111N Sl~'::IP:l 

; OlN7l 25-l.l 1n1' 717:Jl N7 1nN l17'l 11lN .N 

; 1"1.l 2000-D 711l n'n' N7 1HNn 7v n:J~1n n\?v .::~ 

; 71ll.l 1N Sll7)11.l 1'!l ,S11l111.l '11n 1/.l:J Ol1HN7 \?1!l ,nnN nl.l1pl.l 1n1' N7 717:Jl l17ll 11lN .l 

~7~n 111N n'n' 11P lN7l:l ,SlN' n111.l7 .'l.l 45-l.l711l n>n' N7 '17'l 11lN 71!! n:J11Nn ~7~n 111N .I 

; 11~>n n1N11n7 ONSln:l n::>11Nn 

'17'l '11lN 'JI!!:l n1n:J7 11P 'N7l 'JI!! 1'vnn7 I!!' ,1"D 500-D711l1n\?I!!\!J 77n::~ 11P 'N7l mpnn::~ .n 

. D'l1!ll 

6 
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1!)1'1111111l!)'I)IU .7. 1 

1'n' n'n' 0'7lln1on O'lpnnn .n>I?D11?1N 1N n'l1' n7llnn7 O'Jvnn n1ll.:>~r.JN:t 7lln1n nllinnn n:nllr.J 

.n'1.:>~i N7 n7llnn 'lno O'll1r.J 

7 

1nN J:J:t 1li7n1' on ,n'J1' n7llnn7 O'Jvno n1N:l:Jn n11!1i nv11 on:~v ,n1'r.J'Jn:t1 1nt> 'n:l:t 

, n7N n1r.J1i7r.Jr.J 

; 1t>1r.J7 nt>'D:t ir.J1'11n 1n':t • 

; 1t>1r.J7 no'J:Jn 1'7'11 77nn • 

; 1t>1r.Jn 7mr.J n:J'IIJ • 

; 1t>1r.Jn 7nJr.J 1)t> n:J'IIJ • 

; O'i1r.Jn 11n • 

; n1i':Jlr.Jn • 

N7 n7llnnn 1vnn7 n1:tllr.Jnr.J nN'.:>~>n nnn 1'::1 vnir.Jnv 'NJn:~ ,n1'll1.:>~pr.Jn n11:1llr.Jn ooJ;Jo:l • 

!D 25-r.J 711) n>n' 

.'N7m 7'11 11:Jm i1lNn 7ll1 o1pr.Jn 7ll ll'inn nvlllNn'll N11171 'NJ) 7:J 7'11 n71lln i711:!7 1!1' 

O'Jvnnn .o11ll" 'n7 ,1:t7:t 1'r.J1n1Nr.J O"J1>n O'Jvnnn 1'n' O"l1' O'lvnn n7ll:t n:Jillr.J 7:J:t 

.6 p7n 1220 '"n 'JNil!l>n wnn n1'11'i17 1r.J'Nn' 

.O'it'lN O''ll1r.J''IIJ 'liN '1J') n1:Jillr.J7 0'1ll1'r.Jn O"l1' O'Jvnn:t vr.Jnvn7 1'N 

n>n' ompnn n:tu .iHN7 nt>'D nnn 7:J11?1J'r.J nnn 7:;, 1'J mnn7 11pn1' O"l1' n7llnn 'Jvnn 

!r.J 1.8- 'r.J 1.3 o1nn:t 

.'liN '1J') n:Jillr.J:J (5 p7n 1220 '"nl O"Nr.J.:>~ll O'NJ) i:tn711'vnn7 1'N 

'1J')J nip:t n1>n'7 1'~~ll 'NJ) i:tn7 1'N ,m wn 'n7 'liN '1J') n1:Jillr.J on:t 1'vnn7 'lli1l'll mo1pr.J:! 

. 'IJN '1J') n:Ji)JY.l:J n1'1J1N NJ'IJ 'liN 

7'11 11v'n:l17lln1' on ,'liN n1n71 7'11 O'l?llr.J1il?i7JN11'11ll i1in'117 O'll.:>!r.JN on:t O'Ji7n1r.J'IJ n1r.J1i7r.J:l 

.n7N O'll.:>!r.JN n7'llnr.J1:JN 'liNn '1J') n:Jillr.J'II N1117 'II' .'liN '1J') n:Jillr.J 

n1:Jillr.J ,'liN '1:t':J n1:tN'IIr.J, 1U:J ,'liN '1J') m:Jir.Jr.J n7llnn7 11v'n n17:!pr.Jn n1:Jillr.Jn iN 'II 

ni)t>r.J:t 1iptm ,1'11ll i71J't>J o>n1nD11'11ll 'n1r.J .~n7-7ll n1:Jillr.J ,n1'Jllr.J ,n:1 '1:t':JJ n1'1?r.J11?1N 

. 0'111" n1:Jillr.Jn 1':1 11v'nn :l.\!Y.l1 'nv'1:ln 

tl'N~) .7. 2 

.m 1vn 'n7 O'NJ) 1li7n1' on:~v o>nl?'lln nN 13in1N:t:Jn n1'11i ll:tvn inN 7:J:t 
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1lPl11' ,C4Jn"l:ln1]1l:ll1n p1n:1V i1tl'V1? tlNl1i1:11l11N:l:m l11V1 ''' ?y 1Y:lPlV ,tl't:>'1t>tl tl'1l1N:l 

. D'l111'V1 l1'1J:ltlN '1111? IJ1!l , 1l1Ni1 11\JV:l V (tli1'lV 1N) tl'?711i1 1N D'1111i1 ?:n D'N?) 

.l11N:l:Ji1 'l111'V tl)1/1N ]l:Jl1tli1 l1l'l ?1P'V '!l? i1VY'l1 1i11t> 'l1:l:l D'N?m tl1P'tll1Y':lP 

,11tll 11l1tl? ?t:>Vn l11n1?:1 tl) ]1tl't> l11'11l1 D'N?) 1lPl11' VN '17') l1:J1Ytl1:1 tl'l'Pl1tlV 1l1N ?:n 

?V l11l11N:l \JYtl? ,1V' tl1l n?Ytl1 1!ltlN 200 l11n1?:11 ,("'lN!l-l1?l1") 'll!l1t:>-l1?l1 i1?Yt:>1 1!ltlN 63 

.(pocket) P1l1'l 'Pt>!lt:>l11l11N:l1 ?t:>vnn m;,.n 

n1? l1lln? ('<1Y"i1) 1pn P1l1'l' D11)l1 n1?:1v 'N?m l1?Ynn, 1nt:>N 63-t:> ?11) 011? ?t:>Vn mn1?:1 

l111V!lN tli1:1 i1'l1l1 1VN ,i1tltl':ll11YV 241Vtl:l D'VlN ?V l1111:J1l tli1:1 V'V l1101p0:1 \JYtl? ,?ovnn 

.l1'JI' nponn? 

~)11' l11J?nn? tlNl1i1:1- tl"l1'i1 D'lPl1tl:l ?t:>Vi1i1 l1lli11p l1N pm? i1:1111 ]'N ,?,)l? 11tlNi1 l1110? 

.l11N:l:Ji1 'l111'V 1N l1111'1J:li1 

n'i1l1V1 ,111Nn ??n 11l1:11'l1' 'N?m ?v ]Vlln l1t>'l:J >nl1!lV ,p ll~1:ll1 ?t:>vnn mn1?:1 mpl1nn 

.n1?n l1N n1l1!l? '?:ltl ,n1?? ~1ntl D'N?m l1P1li1l1l1N )l~:l? l111V!lN 

'11lN:ll1'1Jtl1\J1N VN '1:l':J l1:J1)ltl l1lPl1i1 ,D'N?) 1:11'Pl1i1? i1:11n V'V 1l1N:l N~tlli1 ,:1::11 ]1'ln:l 

l11N:l:Ji1 l11V1tll1V11!l0 i1V'11 ]'NV 'Nll1:1 ,tl'N?) l1lPl1i1? ~'?11l1 :1V11'l111'ln:l tl'D1i1 l1"Jn 

.VNn '17') l1:J1llO? VNi1 '1:l':J l1:J1)JOO i1PYlN ?V '11'11 i1'i1'V 'Nll1:11 ,]1'Jn:l D'N?) l1lPl1i1? 

D'N?m, 1'11N )11'0 ?V i1N'~' 'i1l1!l ?10 D'N?) ?V i1lPl1i1 0':1"110 11\JVi1 'Nll1 tli1:1V l1101PO:l 

1'11Nn l10'1ll111'no ,mpo ?::1:1 .1'11Nn )1l't:> ?v i1N'~'l1 nl1n ?1t:> 't:>1.5 ?ll n?1lln pn10:l1lpl11' 

.n"JV? 't:> 0.76-o n?11) n>nl1 N? 'N?m ''' 

'nuv l1N vupn? V' ,rnn~ nn~1 , lH:J) nmv? •o o. 7 6-o n?11) 1'11Nn l1t:>'1l l111>nov D1pt:>:l 

.1'11Ni1 l1tl'1l l111'i101 1'11N l1!l?nn? 11VPi1 ?:J:l ]1~'i1l11N11i1? t>11"l1i1?1 tl'N?m ?V '"10':J"i1 

tl'11lNn 1:1vn" ,o"t> 45-o]up mpl1? n~>nOl':l pmt:>n1 ,D'!li01N m~>nol11lll:l 11!l1tl 11n ON 

.tl'l1!ll D'1111:J tl'!l1tli1 1N l11~'11tli1 '1' ?)l tl'11!l10i1 

.l111'1!lOl11~'i10:J 1:1V11" ,??nn i1:1UO 10%-o ?11) ]i1:1UV ,i11Pl1:1l1111P 

.n1'1no n~>no:J ;,.vn'l1 ,O"t> 45 ?llo nn;,.nv ,i11Pl1:1 n11p ,p 1t:>:J 

nmn? <nN1 ,l1101p 4 ?:J? mnn? InN 'N?) 1Pl11' ,D'1'n '77n1l1H11t:> '11n ]U:J ,D'J1V D'??n;,. 

l1'7llo 1'!l:l ,l1Nll111o? .1'!li1 ?v 11'7lln p?n;,. 'N?) 1'Pl1n? V' l1'?llt:> 1'!l:l .??nn ?v ]P?lln p?n;,. 

11?n ,o,??n11 1N 0'1"Tn11 ?:J:> o>N?) 011:>J'v!111? l!nw o>;nN ?w n>>J:>m 11l:J!111 ;:>m:> 11r.>'W1 o1tnn? "Tl! '4l 

, n o>1!1N nr.>>w; ?l! 11w>;;11 

; 11JY.l >!1:> -

; !111'1 11JY.l >!1:> -

; ~!)))) l'lNi:til '>1'l:t -

; b'~ln '>S'l:t-

; (O>W>W;:>J )l1Y.l 11>1 !11:11;) !11:1N >!1:> -

; o>l:J1tm o>1r.>1n ?w o>Jt:>nr.>1 !111:>l!Y.l -

; 11l>n !11"Tt>1Y.l:>1 !11l1l!Y.l:> !11>r.>>Jn-

; OY>inu):) D't=>iP -

.l"'H~lP-":ti O'>ti'e'P '>lnl:t -

111;:>:111 !11>n>J >11'11 11'11'\U >Nl!l:l ,11l:1Y.l11Y.l ;:>?n? \UN '1J>) !1:J1)JY.l !1li'!111 1\UNJ )!l>l ,J>)JJ 11Y.lN11 !111Y.lJ 

; tiY.J")"'f.' ON I P'l:til ?'ll ll'>'t'Niil 

; 1"Y.l 100-Y.l J11) ;:>t>l!11 '!1:11N 0'11\UY.l11 J\U JJ1:J11 nt>W11\U:J ,0>1nN O>l"l:l:l 0"1~Y.l11 ;:>t>l! >!1:11N 0>11\UY.l­

.11"l:1111 )1l:J!111 i'ln:l IJ11!JY.l:J ,!11!lt>NJ !11Y.l1i'Y.l1 !1'11:1>~ !11J11i'!111 JIU !11Y.l1i'Y.l-
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ppnn? 1l"11D , 11"1 01\!I:J. 11l1t>? 1\!I£1N >N\!1 l"11n£1? D"O 60 X D"t> 40 ?"TU:J. nl"1£111'7lln 1p?n:J. 1\!IN 

.111nn 1'11Nn 1HN:J. ;nN >N?l mn£1? 1Pl"11' 1'11N lH'D m?lln:J. .nm:mn 1"Tn n1pn:~ 1'£1n >N?lnN 

o>N?ln o1p>o .77nn l:J1D? 1\!I£1Nn ?:J:J :111p 1Pl"11' N1n ,;nN >N?l p1 on:J.1'vnn? \!11"Tl\!l o>77n:~ 

.1\!I£1Nn ?:J:J >1tm>t> 1£11N:J. nl!!ll" ;nN >N?lD 1!11' on:~ 1'vnn? \!11"Tl\!l o>77n:~ 

>?1p>\!l >£1?- tJ?11?>p 6-D 1l"11' ,nP'l' l1t>D >N?l1Pl"11'- tJ?11?>p 6 "Tll , n1:J.l nno ?\!ll"11l11N:J. 

·1l:Jl"1on 

,n0'1l pt>£10 >:J.l? >11>n \!INn >1?>ll"1:J1)1D7 1:1n? \!1> ,O'll"10:J. >1:J.>:J l"1:J1)1D Ol on:J.l"1D"PI!Il"1101po:J. 

.nD1"T:J11Ut> l1:J. 

.1596 '"l"1 >?N1\!I>n 1Pl"1n >£1? p;:~>n pt>£1on l"1?1ll£1 

11l'l'!:llN 11l'll'11:1 mpnnn n:1u!> axnn:1 'll"'ln ""'ll .7. 3 

1\!IO:J. 1'11N n1£1?nn 6-o 1!11' pN 1\!IN:J ,o>N?l on:~ ppnn? \!1>\!1 o>ntJvn ?v o>>~?o1on o>:J1lln -
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