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Rayleigh-Scattering ( Jl4 _,.... ) ~1.; o~l v-T 

.:.J..;>fi._, ...,_,:,1~ "~J • ?J;; i....w ~~->* .J......_, ...-' .~1 .. J . ..!.:ll) i\c. • 

~ u.._.;..~ ._,_..J1 0u ~ .;L.&'il J-.k.. ~ "'~ui..J.l_, 

L.... • · ·-II J ~i'\ oWl · ~ ' · \ U\AWI ~~ ' "o J Li ·'il" .r- .J~. . • ~ ~..>"' • • • ~ _,._, ~ 

.0 ..J.li.\1 ~ -"' :;_,....; .)l •P:,: 

Ill ,~WJ·~ ¥fi. UU~.........} ~ J .... s:;·;l J..k....; ~~ 0 i 6p._, • 

o).hw).:> _)Si yU .?'...,"·~~~_,..II Jl_,b~l ul.l ~~~ W\11 .;).i 

Jh i:i -.......:.1 ~ ~~_, 0_)J h1 ,\1 ~~~-.......:.~1 ~ J...! ._,.1Ul4_, ~~_) 

i ~ 4 I....& ..........u;; I. •• ~ ... ill~ · · 'I J· .Lll ~ '-'-~ <i "- (:A - . ~ -~ • J ..p-.r- ~ ~ - . 
. . i 
.(..) 

!J a 1/ A. 4 

. J14 Wi ~ _, o _).b::.... l'4 0.:> _,ii. .. JI o yi}l ...," f3 6p. • 

. ~ ~~ W)J ..,__,..II J_,.bll ~ ').. • 

RA YLEIGH-SCA HERING, TYNDALL-LIGHT IBI 

RA YLEJGH SCA HERING 

8 IS PROPORTIONAl TO - 1-
~4 

(''-") ~ 

\ l 



~~ 
,,.,...,...,qS.C:tOt -------------------------

ABSORPTION uot...>:... 'il A- Y 

:;,.LJ ~ia...> ...,_.:,1~ ~.J-?J ..,.I! dill ~Y-J : Absorption W )'l L>"'l.....o:i...) • 

4l ~ ~lo->1......) L..S (OH) ~LJI.:.L.f.fi. ~) Ji ~L;..jll W\...fil 

. :;, .;l_p. ..,JJ 4-l:!.,U J ~ _,..11 Jl _,.b \'I 0-- 0,loA » .:...1~ Wi vo~) ~u. 

II" 



~~ 
' ;~.~ 'S-<tor -------------------------

u~' 
......0\...J)II . .ilill <'- I ·1 '-..,:, · ·-11 u\...J)II <'-1 ·1 '-..,:, · ·-11......t\...J)I1 o • ......,S • 1- ......0 ·-<11 • ~ <.. Y.J .. yo- • <..Y.J - ~ • ~ .• Y...s- ..r-' 

v 

\ . 
\\ 

'" 
'" 

-....,. ·- 11 ......t\..,l'il • • ......,s • '-r -~ . ~ . . y 

~ _,..;...11 ......ot,hl t 1 _,;i .,. - r 

Numerical Aperture ( NA ) "-:~~.WI ~1 r-r 

modes ~_,..-..11 ~jWJI £_r 

~~~ c;:jWJ1 ~~ ~~ o_r 

c;:~_,..ll1 "-:~~h'.J<::~wli •~.w... u4\)ll <)}.! '-i.Jli.A i - r 

~1o~J>,.I~c):A~1 V- 1" 

:i..» . ·- 11 <....il..>l)'l ..::..1 • _; I ·~; ·.~n "-r - ~ • ~<.r 

~_ • .(}ll......o\!1)'1 J;1fi ..,i .ilil1 t1.Y1 ,_r 
~_,..;...11 ..::..1~1 t 1~ <>""~ ..u:...j ~1 J.-1_,..11 ' I _ r 
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~~ 
ft'.t1lrun9 S.r:101 -------- ------------ --- --

..:.J1ill ":'L,>ll 

4;~1._j~~~ 

1 

2 

3 

( "ore 
1 Claduiug 
' .> Coating 

· . ..... ~t...l wu..b 1" • ~- ·-'1o ··- • 11 ~ -..... .. . t>" .yo- ~ . ..>'-' 

'· • ..,J! £ u-- ·~ cJ;i;_, ..,.-i'-11 ~4.)1 ..:r-~-' ( Core ) •~1 ~ • 

_ _;,.._,_h 

J.i\ 4-1 • __,_.;JI _)....&1 J,.t...... cfil_, ~~ ~4-jll u-~ _, ( Cladding ) • _,..&II • 

.'-... .C. . 1'1' o \A .U ; 1 .. ....Jill J\. · ·-II ~1 1 l..... · 
• _,...-_, ~ ..>-""" C'""-' . ""' r .r-"' ..) 1.>" t>" 

~-'->" '-*4-.Jll ·~1 .Lk 'I ~Y..,.ll u-- ~_, ( · Coating ) L.t)Ul1 • 

. _;,.._,.f.+. .,. 0 • \A_),.! ~_, ~~ J 

~~1 ._j~' e'-"' r _,. 

~ - ·-11 wt..IY1 · o.u..M t 1 ·I .l:>. .. .r-"' .. t>" _, . Y-

Multimode Step Index 

-.......-WJI -'''' J .<'YI -1 t...... wl~ :i...Jll o~ ~ - ·-'1 .... >t..J)II .. .. •.r.·u - ~ 1.>" ~ .. .r- .. 

Standard Multimode Graded Index 

l 



~~ 
TtatnrngS ... c:rOt --------------------------

Standard Single Mode 

Dispersion Shifted Mode 

Non Zero Dispersion 

PROPAGATION IN STEP INDEX FIBER 

• •n 
I 
I 
I 
I 
I 

r----r--_,' n1 

n • STEP INDEX 
FIBER 

n OF THE CORE IS CONSTANT 

PROPAGATION IN THE CORE IS IN STRAIGHT 
LINE 



~~ 
rottMf()9 S•<rot ---------------- ------ - - - - - --

._,..:o.ll )-.S.jl ~ ~I J=,.b 4b (;:~Wll ~ 4i_,....;,JI J..:l';l <)A t_,;ll I» .._,i 

\.....\S...;I • - --11 --<- '·' 0 - .Ctl ....Jill • J_...\.ill ~I II J._..:; ' ....,Jill . ;, ' U. r-~ .:;-- J . o..>H '-.T"· ~ • <.I' ..)-' . 

• ~~ ~ • _)y-<>!J 41$ 

PROPAGATION BY REFLECTION 

STEP INDEX FIBER 

0 1 > n 2 

<::><(_ > =< c 

ORAOEO INDEX F IBER 

fl OECJU! A SIHG n OECREAsiHa 



~~ 
r~~lhlfttJ S.,...tUt ---------

PROPAGATION BY Ht.t-RAL TION 

GRADED INDEX FIBER 0 
DO 

CURVE LINE 

.::..)l....lAA wl~ ~1_,6..) ~ ..,J! .-.s... ._,.!ill .:;fo. wl~l 0-o t,;ll 1:,.,. .,.! 
j ~< 'I ~ ·· ~~ . •. • • ~-'1 ~~I 11 -<' • ~..... .I .<:1 ~. voVLA w .l • • o I' •U.-! o.l ~ _,... ~ lJ.r- '--':!"'-! ~ _,........., 

.:;1 o\.c.l.r r::" nc2 < nc1 ~ ~~J nc2 0fo ~~ 4.....:_>!.~1Jnc1 

' -illi. o · .<11 \....S.;I · 1 ~t... · .. <j .....lill w\i.b.l l..,S.;~I ..:,)l.t... · .<, M ,J .r- .J • vo <.>" ~ • • .J • U r--

t...il)ll II J • ... <- :.& . 1 -WI - L . . II II . 1 -. • L.:...., .,.; tt...:JI .I .q .; ..,... ~ i'"' ~ u- c- ...,... v--; ...r"" •. • .r- ~ . 

. ·~l..,..l>~b 

~ \.... ~ ~~WII ~ ;j).l.b_,i..JI I.:I.Jj W.>.W ~ ...,;!,> u4}\11 .:,.,. j;·~! 

'J.. _;JI .... _,1.-.JI cY.i ~)II o-">. Jfo c)) • .JJ.l-! t.; .> ~ 1:,.,. J 4:l.):i o.b. I J U.ii 

.~_,..;,.!1 ~~ ..,Jc- wb.>jill jp. o.l~j ._.lW1..1J :i11t; ··" ._._,1.-.JI_, 

(Single Mode Index) tr...;.lli.J~"il..:.lj ~j~l ~Jbl4l~1 u~1 \".T - Y' 

~y.:..J1 A..i;lJI ~1.> 4:!_;:; ..bii .,.1J ~.l_,...; .l~>! u4J\'I c.)A t~l 1:,.,. j;-~2 
· - t..S 4JW.....ll .... -'- -'1 'J.., ~~ 'I ..... 1. -'1 · ·.< -· L. ~ "i ~)II · -<~ Y.oUJ . ~ J ..ru ~ c.»! ...,......, '-" Ur--J 

( db/cm)~YI 4Ji; ~~ 

• 



~t\ 
fr:.~ 'i...:tOt ---------- --------------

~~ ws n2• n1 <)jl ._;,;ill J.;li:i_, ylill .)..~ J#i ~" ..... l,i:il oY> ofo ~ 

J .. ~ II :...., 1 · . n". IWJU (NA) ~.WI ~I n". 1~ . .r.u -J .) ~ ..,.. . J - U"':! .J 

( DSM )~'II ~lj) .::.lj 4~1 u\.,!NI t- T-r 

( Dispersion) 4JI..l.:i ... .'yl (:)~..c.~ =1_,!1 (;:~~~ .:..1~ ¥_,.....c.ll U4JI;il ..,t • 

~~ t)Sl_, n2 ' n1 0H ._;.;ill u<>h.J NA t.:i ~ (;:~Wll _,.>a,j uc- ~Ull 

Light Source ) .;>_,....!I~~ y. 4-:i ~~ .:;~ ~'l/1 <.)4 y..l tY 

) u-?-yJI J_,..bll u. ...,-iill3 1550 nm .r,-_,...11 J _,..bll ~ ~ .r>J13 ( 

..:,r, u4JYI y. 3 u4JYI 0-' _,.;.it_,..; (;:~) ..,..l! •t...,.:J'/1 ~ I.;J ( 1310 nm 

( Dispersion Shifted Mode ) ~'I' ...._,j! 

J!i c).oj ._.i -..1_,...._, ~ (;::,_,..; ...sl:i ~\.; ~ r.s1c wi.:JYI ~ ~ >fo ~ • 

~-''-it.....~~ r~ ._s.;JI c:,~, r>.~.;b ._,.1_;W:.:,'/I J..t...... a:Y. .m:,_, 
. '-it.........ll w.>lj ws 4H~ ~ 

(Non Zero Dispersion)~~.# ~'JI .:.Ij-4;~1 u\.,!NI o_,_,. 
u'll _;i....a.}l ..-J! J-J'll ~ ~)U ;....1j) ~ ~ w\.:JYI <.)4 t.,;ll I~ ..,! • 

Non Linear ) ~ ~~ _;:;lm.,. ~ L. Yi-':1 _;&....Jl ~'l/1 J_,....J 

u-?-_,.. J_,J, 0-' p>l Jl.._;) Ub ._.J JI_,J,YI 0H ~~~~ ~ 'Yi.J ( Effect 

WDM ~~..~;.; ._.> w4JYI ..,k-



~~ 
, . ....... '9 ~tOo' --- - ---- ------ --- --- ---

Numerical Aperture ( NA) ~~Ja.ll ~~ ,._,. 

INA) FOR STEP INO[X fiB Ell 

....--,,------- - -.---- --- -----
N 2 CLAOOING 

I..........J'--- - - - - --L--- - ------

NA=tn 1 -n 1 
I l 

( NA I FOR GRADED INDEX FIBER 

r---r--- - ------r--- --------
~ 

- - _/ """' 0\7 -~-------

----- -~~-~---"~--~-/ _ _ __ 
L__l.._ ______ _ __ ----1-_________ _ 

NA =SIN 0 

v 



~~ 
r ~ 5«-tor ---- ---- -

u . I . - " 1 J . .l.ll :;,_, I . ...__j ~...ll WJI 1 . '\., ~I ~I u . ..)-'-' .J t5 >-- .Y" • .) ..) . • . • • ...... . • .)A-' 

L.::.:.UI <\.I •'J"' ' · tl....1 1 · · .l.i..... ·1 ·.<.·.b.;_, :W I· ~.A\ L 1u L...,\ ) • --,.J ..,. .J'-"' ~ • I.) ~ ~ • .) .) ..s-- '11-' • • 

. ~_,.w.ll ..:.1.;1)'1 ·~ J:..b 

.J 2 n2 
NA=sin e max = n , - 2 

• 

• 

~...ll ~~ NA .:..,.... • 

<.5_,.....;.11 J.)!ill ~.Jij e max • 

. 1 0- Jli Wb NA • 

J-.1 • ~L... ~ '' · ;; · .. < U · .~ -11 · ·-•1 -.......s · -<' • · .. < NA · -<' L..l£ Y ..,--..,.; ~ ~ <->-"' • UJ- -=-' LiJ-

t)SI.; ~,.:.JI ~:x....ll •~ LoJ4 ~,.:.JI ..:.i..Jjl....a....,_;; 'Jl,.JI .;,. ,,h •.J#. 

. wL.._;1...)1-........ ..,JUlL/.; .;.>.:>.YJI .jlb.lll ..>c.;c Jli: '-:l,.:.JI ~~Wll .=. ;;_;,s 

• 

Lr<> J.:l! .u...~ ~.J 1-l.?- Ji:l Jyi.JI..b.;ft..ll ~ 0~ ·~ NA wfo t...l1:. • 

"-:!~~~ ~_,.:.JI u4J)'I AJWI o.iA ~ ~.J o~l c)) c;;,;UJI ~_,.:.JI ..bW)'I 

• ... < wt.. ·'- - -........ · -<' n,n. ti.....Jl'l ' n. .l.l • •\b.; · ·~ .h..lll .=-' ~ UJ- o,r-..,.J • C""' <$ Y u IJ"'> .)'-; .J .J 

~.!All 4..:..:all ..,.~ i.F- J\i.. \-,.-,. 

..bW)II ~.>.U. ~ A..ll.... ._; • 

n1 {Core)= 1.469 n2 (Cladding)= 1.45 

NA = ~n~ - ni = ~(1.47Y- (1.45Y = 0.24 

:.em._, =14. 



~~ 
r ·~ S.CtOt ------------------------

n1(Core) = 1.469 

c:: ~ _,.dl ._s.l6.1 A u,. ...,; • 

n2 (Cladding) = 1.464 

NA=sin 9 max = 

= .J(L469)2
- (1.46sY = 0.121 

. •. €)"""' = 6. 95" 

Modes 4;.,w.JI ~L..ill t -1' 

c::~l ~ •~ wl_;l....... ...,.........wfo. u4J\11 wl~ ~~~ ._,..;JI _).!.:ijl • 

. '-! U""l..i. .;l..... C::~_,.u ~, 4.;,1.,.:.C ~ ~.J (.bW~I) 

r,fil ~~.b~ ~ tJ-c- <..;4:- .J-A .;>_,......;..ll (.b...l...ll) c::~_,_.-jll • 

..,.J<:. .;fo ~ ~ '--'41~1 wl~ ,r.r;- U""Li.. ) ....... ~ ~t»...JI.J 

Normalized ...JI ~_;ill~ .;1~1 I:U..J ._r._,.....ll J _,..bll '-?.Jt_..;, wl!t...... 

...,. v ~ v y. .;ll! .u y. ..>J.J 

v = 2n(~)NA 
• ~~ c..,.ili .;b! ~ ~ a ~ 

<F _,..!I J_,hll ...,. A. 
~~~~ NA ... ...,. 

. wl.l:>..J 4.l ~ ..,.._~ ~ Y..J Normalized Frequency Jl V 

...... l. .__.?-'__,Cutoff Wavelength~~ cr. _,....II J~ ~ L. ..a.;. • 

~~ 4.;,_,.-,.11 ~)11 ·~ c~ .~ <.?~'-' ,r-_,..!1 J_,bll ~ ~ ..,.....,, 

. c::::. _,.u}l 

A., = zn(!!....)NA = 2n(- 0- )NA 
vc 2.405 

. ~I :,r.-_,..!1 J_,hll ,k~ 



~~ 
r.~~~ --------------------------------------------------

l.uo L.. ~::>WI~ o.>Jc ~~<-?~'-' Normalized Jl ~I~,_;, Vc 

• .l:>-1_, c::, yU 

r. ~~ ...,.ill .;b! w......; a 
. "-,.l.h.!l ~~ NA 

Number of Modes 4.,u~t ~jWJI Js. .y,b,j o_r 

<->L,;l~l ..:..1~ J-=,.1~ r.~1 ~_,...-JI (..bt_..j~l) ~.L..ill .u..c. ...,.,~ ~ • 

.>Jc ..._,_, ~l..b • < •• u w G. . . 11 L.:.:U'l/ . 1. .. <L. · -~ 1~1,., ;,_,;,. ·-11 • _, -'->-"' ~_, . yu .) . VJ.r- Jj> I' • . ' .r-

~~ 1- W.,\ i.LiU 1 · 'i ~ ...,_L:..jll o. <11 o ··- •11 t.....J.! · · 1 l.i.ll ~I ......-- ' 'T' . •. . y--.J ~ . ~~ 

•. . <II ll......liJI· .1 <')11 · 1 i.A... · • . y-- ..,-. . L>" ~ ....... ~ 

• 

""'-' _}..S.:J'l/1 J..t..... ~ J..i.A... g ~ • 

g = 1 ~ ..r.-~ j.....S:JI J..i.A... -:.1::, wl~ .tJL:.. ..,.; • 

v 2 I v2 

N =-•-= -
2 3 6 

g = 2 ..,.~..:>. .)#- ..r.-~ ..:..1::, .;~1 J,.t..... wb wl~ .tJL:...; • 
v1 t v2 

N =-• - = -
2 2 4 

oo g = <r.Y ~I J,.i.A... ..:..1::, wl~ .tJL:...) • 

v' 
N= -

2 

(S.I) ...,r.Y J-...S.i) J,..i.A... -:.1::, ~::,Wtr..u.U. c.~ J.;..b c::,WJI .=. ...,.,.....,..1 • 

= 800nm _, 0.2 <i-'u NA _, 50 ~m y. o~l y.l! _,b.! 1) u..lc. 1::,)_, 

1 • 



11 

~~ 
: ~~~~~ --------------------------------------------------

=.!.(3.14*50*10' •0.2)' =SOOmodes 
2 800 

(G. I) .r..Ai .J .• &) J..L..... ..:..lj ~jWI>~ ·~ J;..l~ ~jWJI ..l.lC. ~~ • 

• 1...!1 Jtj.J.l lY. 

V
2 1(3.14*50*103*0.?)

2 
N = --= - =400modes 

4 4 800 

~ ..:..lj_, g~m LA~~~·~ J..;..b (Modes) <::L.;J' .l.l..<:. ~~ • 

.1550nm _, 1310nm.r._,.....J_,brl.b.:i..J .llc. 0.11 ~.l.>c 

=.!.(3·
14

*9*
103 

*0.11)' "'3modes 
2 1310 

(N) = v2 = .!.(3.14*9*10} *0.11)2 "'2modes 
IS$4 2 2 1550 

0. 
[~~~ ~.ll.>..i _, [.lWlt •~ ul#il L>M .t;.).i.o ,_,. 

<r.:I.J~I .;L..S:.'il J,.L..... ulj ~jWJio.:o~ ~YI L$ ~.;U. ~~<)WI J~l 

..:..lj ~j_,..lll '-:.ll.>..i ~~~ <->\,1JYI_, (Multimode Graded Index) ~Yil' 

(Single mode Step Index) ~lfoll ...r-.;.>11 .;t....S.:J'il J..L..... 

1\ 



~~ • . . "-'1 ....i\,!'11 . - ·.1 - ' • .!,1"~1 ~Lll "'-l' _,.- • ...,........... • • . 

r'""'l'inq c; .. c:ror - --------- ------------- - - -

I 

t~ 
SCATT ERIN 

SCATTERED 
HEANS 

LEFT THE FIBEl 

Wllo~~UW~I 
.)t...S;,'JI J..l... -::,1~ 

c.P".J~I 

_jl..yUAO • 
y.._,;un· .. 

J _,b _,;,_ rSt~~ 
_jl.. y'UAo • t..r. 

J_,b _,;,_ pi~' 
_;,.. fo \T' • • t..r. 

t..r. _,. J _,1. .l£ rS 0 

_jl..y\.M" • • 
Repeater J l '-it..... 

Fiber Attenuation_.ilti,.a~t•j)potJOit r-r 

ATTENUATION ~] 

v 
CAUSED BY 

-~ 

~~ 
J..+.ll [ ABSORPTION ~~~ I 
.. _;, 

ABSORBED '.J~~"'~ _,_... i..Jp 

J<P HEANS 
CONVERTED HEAT 



~~ 
, .... tnq c;... ,~ ----------------- -------

I ~CATTERING I 
' /~ 0 / '), 

RA YLEIGH-SCA HERING INHOHO~EITiE5, IAAEGUU.i<mES iN i:uRE 
RAWS DIAMETER 

: c.,I'.J ~~ •_,.....:. J,;..b LJ:!ajill ~.J.h.! y4->loJ<> ~.i> 

~~ o.ll.J ~ ..,_u1_,:. ~.J?.J ..,!! .&:l t:?-.».J : Absorption WYI ~! • 

ud ai•! ~ lc3 ~~~a .. t:~IL.$ (OH) ~w1 wtf>fi. c)! .JI ~4-jll 

. o.}J>" ..,!! '+IJ~.J ~_,..11 Jl_,b)rl 0"' ~ jp. wl~ WI 

u4J)rl •~t.. w'Ufi.....J LJ4jy.ll ~~.; ~~ ~ wfo.J Scattering o) .. hi ..... 'il • 

utA~~~~~ ~_,...a.11 tt.....!.! ..,!! ,p)! <.i~' c)l,!l.; o.J.bi...l 4-\.J ~4-jll 

wli · U \Jo:ijl 1....<...1 o l.b:i.....~l u\......1 · ··'I J · '-'1 \.. .; ... < ~ • .;- i" ~ .. .) • . <.)" .J <.r.-.Y"' ~ ....-- -r .J 

-·~\ 

~ 
1 Q01 ~ · ·'I J · L II • ' . ' !....>£ Jl.l.i.JI.j .,>i! ~b . ;;,_, ' ;;,_,....; ..1 • • 10 . • <r>- ~ ~ .. Y. .. 'Y" . ~..., 

I 
B, = /1.4 

B - I 
2

- (0.9...1/ 

. J,.JI 



~~ 
r' ~'""''!;ll7•c.:"H -------------------------

I B 
- (0.9)4 I 

= l .':/213, 

52% .)1~ ·~jll ~ .·. 

Signal (Delay) Dispersion ~_,..ell ul.;l'il ..:..1~ c)~~ A. r 

.li -..;1 ~ · ,1 k.t...JI -~<1 • '- \U ···''I o • ~IJ • · ·-11 .;.,~ .• L...\io::. . ...;-'" .J'"' ~ ...... ~ ~ ~ . <?~ 

~~ 1:,.. . ,·,; •.; ~ wt..¥JI .j f:k>')'l \~ , wt..¥JI o.lt] ..,.,Sly ~ 

~ . ·~II . ~ . . i ~ . IC • • ·"11 . ~ ,_.,., ,, ... A • 1. . . 
• J'"""' 0" '-Y r) <?.? ) . ~ (.);!-! t-':1.)""' ..r . ~ -.-~ 
(I •-"') JS,.:. 4>_,..;..!1u4J)'Irl..l;.> ._.! ~~~ d.._,l...JI ......_ <)4 _)#. .l:.. c)JJ.o..; 

- J y 
• ,, , .. 

t 

JJ J..< • . 1 0 \tc..u•/L. e4"'nf"#\~ --. ~ "T• 

INPUT PULSES 

w • .l.~r t J,.at.\ o 

0\ftt..tlt .I ~ o\ 'Jrtc\ ,oV\ 

I I 
i t.vp nl 

WIDTH OF WIDTH OF 
T~I DI IT Dill CO:: f'II ITD I IT 

DISPERSION = t-o/p - t'i/p 



4~ 
J '"'""~ .c;.cuw ----- ------------------

Modal Dispersion (1\'.,.d) ~I .:......!..JI 1-A-r 

\.,/1_,_; ~ ..:.p. (.l.t,.j1~1) c:;:~WI o~ .::..1~1 ._r ~I .J.o t.,.JI I~~ 

.)! .p.;; L... (J.I..j~l) c::::,w' ~'J.-.. Jl.,bl..} u~l oJ.:. <:;;2; ..~...; JS.!..I. .,WI 

. 011" ··11 ~~..>or..; .)Ul4_, WYI J.,..,_, t>oj..; u~l 

(' '-') JS,.:. .,r..J.l!l _)...&'11 J..t...... .::..1~ (:,WI •~~ ~~~~ :i.l~..; • 

TYPES OF PROPAGATION IN FIBER ·. 

SLO\IEST HOOE 

f-11, TI-MOOE STEP 1!10£X flBffi 

IIJOO CISPEm 
OfffW(( fl Kl'o' fAR 

/ 
IIlliS IRA VEL H Cfi'U 
ft'.[ 

-l 

MMSI ~~ ~~ (' '-') JS,.:. 

0- !,]!i lA_;t....... uh .J~ ~jly .;Y.:, ~I W)ll .J!:!ill t>o t_,;!l 1:.. ..} o 

I.Jt...... ~l:; w_,... W~l ~ 0~ .ill:>!_, ~fo .;_?.\ ~1..;1...... ~~I W~l 

'1/ mod 
~ 

= Tkrn.-ns I krn 
2 

. ~-4-ill J.,.., _,II J .,bi 

'0 



~~ 
T• t·~ S..ctor --- ------------------- -
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Fujikura 50S) 

Fujikura (FSM-60S) _, 

(FSM-40S) FUJIKURA 

(FSM-SOS) FUJIKURA 



LCD Monitor 

~·:;Pi. 

Operating Key 

~·~ 
Battery Door 

Fujikura (FSM-605) 

.,- Prote~Jon 
Sleeve Heater 

DC Power Port 
"'~' _,-.ll jl..>.o 



~I.JI.Jj 

·-'.! ·-~'1 ....u... . ......-- c-

T\ 



~ .-w 6¥.-J ..........,~, wu• 
..w.ll 

} 

" ~.·' ' l -, 
\l!J I . _; 

General Theory of Automatic Fusion vl'il ~l .:..t.ipt.. J....l t.w1 4fo,il1 '\.t 

Machines 

c)o.-Jl .....i..!.S.Jl_, c.)Wt o.fo ~ ~~.-WI J,..c. ~_;lo.i ..>...:io.J . 1 

(Local Injection and Detection) 

. (Injection) c.)WI j"* _,i ~_,..;.JI J....J'il k • 

. (Detection) ~~ .J..H. _,i ._,..;.JJ ~~~ j"* • 
. (Comparator) .;.Jl.ll • 

w\JfiL...,; •.>y.o.rJI ~~,.;,.._, (line access profile system) L P S "'"_;lo.i .,. 

L+i~ L.J<:- \A .Jk.....l -.ill \.,lh ..>-A Jo,.b rWI 



.lli\1 .:Jfo.J I '& ;,. ! rL..I ~~ wl~l . ';; o'j r:.J:. ,y;. 1:::"'1..; :<}$.;_,hi wl_,..il • 

i~ ~ "-!WI o1l. .} 

~l_rll .J,!J~I ~ ~L..JI..b,>..:a ~ 4 ? ;;; ~ :c);l!_),}llJ:! ._;4'JI .r J . .jill • 

~w 

4J. 0 o> .u .;~1 ~ .fo.~l.;.l.:>! ..b,>..:a (':.!:. :i.?fii: <,?Jijll wl_,..i'il • 

4-/...,.UI~ ~~J} -~~~ ~\1,; ~ ~ 

i* J-.o _,..!I wl.).l ~ r:>L •? 1;; :J-.o ,JI wl.).l ,j!ly i':>L • 



Precautions to be taken when rWll ~ ~1->'!'J JS. U.JWt ~I,Jt .:..U.~'it v.t 

a splice process 

. • "1o~1 "-.....!,;,. ........... ~~ \.illiW 6Jl1 ~ ~ . ~~1 ·lC . 11 ~ e ~Y<r . .J -· • ?' • t.;>YH<;> u-- • 

. r6.!11 :U....J.J ?WI1 ~\.. '-+i_,i 

l:!lli.J rWII ~ ol_?.-1 J,.; J!YI.)c- "-c. I.... \ ~ o.l.ol •4fil t}- rWI1 ~\.. ~.J • 

. o4fi1 .:. _,. .J ..!~ .J Y' ';I r jll~! ~WI "-:!.;~ ._.le .:.L,.:;,~ 

~till~~ ,w..J .!lli.J r6.!14 rli!ll»":'._.le J..\SI4 r6.!11 w1yl ~ ~.J 

. .u ~UJI-4..,.1)1 fii_,ll.!lli.J .u.s...:_;.. ift r6.!11 ~ 

~.J r6.!11 WUfo... ..,k _; ~ t.... <l.,!i "-:1__;,'11 J~.:. ~ i* r6.!11 .:;s,. ,.IS.;..) • 

.;. ,..;; ~_,..;..11 u4JYI Jii..,S wt .. b.J F-o r:.N iy;.;.J ~~.J rWII ~ ._.Je 

tl.b:i.....li _;-l! ._.le .o.ilc .J JS..ll r\S.;..) <.,->.H ~~ "-!y)t\ 4--<>.>"-:1 ~ o::WI 

.rW•~ -._}.:.. .JI r6.!11 •'..?.-'! ~ ri.W....l-1 

.•Y.SY-! J)l>.'/1 ~ l:!lli.J r6.!11 ~ rlil' t:" ~ l>- ysl U"}.?. ?-" • 
11 • · ' ' - 'J ..!lli ~'J1 w .oJ • 1~1 t.i.I..W..I . \ l..:J ~.:. · 1 ._:. e 

t..>"'1-' f..J'-"o""o .J - . ..r -» . - - . .; P. r - -""' .J ~ 
. ~~ ..J! W\.c. ).J Ji\Sll rW ~ ..rJ .~lb.J :i. ,; i .. 11 ~WI 



Occupational safety and health ~~ ob......=JI_, -....::UI -.:..1. 1..>?1 A-f 

measures 

-....)l..JI J:,L..,_, ~.»J <)A ~'J 4-oW_, ~_,...Jiu\,!l'JI J..I.,S: ~ <.:..l;J...c. '>;iii..,! o.l,lll J..! 

.......:.1J "-*4-.jll ui.,J'JI <)A "-!l..w:.'J\ _).~<)A c_4..lll~ <)!l.WI ulc U;\£;,. ~I ob......=JI_, 

. .)\:il\5 ..r" JJ j,!lll 

To 



I 

Qucctionc ~~~ ~~ 



1) 

j'* J:...:.:i ~y;.;J ._.JSJI ilili._,J......:. ~.}>J ¥_,...;,.]1 u4J':ll J!I.,S ~ ilill tl_,;l ~ uy:;JI 

. .uu_,s...J ~~ ri~IJ otdr 

'I" 

r 

i ( T ) ._... ·-11 ul..l\'1 . q .< · 1<11 ilill.....;........ otal Loss • ~ • U! .r .,r ..r- . 

v ¥_,...;,.]I ...:;..j-JI iY ._,! ._.JSJI .liill ~ 

otdr (..)"\.foll j'* C:Ju.f.-. o_o 

OTDR t.>'--l.foll j~ rl~l i-o 

\ . Back Scattering .iWI ~~ ~_;.~;.; 

\\ OTDR IJ"4ill ~ ~J.ll....o.ll Lb; .11 

\ f 



C>""WI ...,.l,JI 

~_,.411 u\.,!J'il J:l,s ..:.t....4! 

..s.r.U 0i ~ .,?1 ~~ ..; ~~ J/lfill i:.:F ~_,..;..11 '-'41~1 Jilfi ~ 'i 

• .ill; ~.J ~b..ll t>"l:!i.J J)b.......a'il t>"~ Jl... ~ 

(OPTICAL) 

(BAND WIDTH) 

(TOTAL LOSS) ...-JS.\1 .liill uJ..Ji - I 

(LOSS/KM) 

(SPLICE Loss) 

(CONNECTOR) 

(FAULT LOCATION) J.bc. ('-!1......) ~-"'..hi- v 

(OPTICAL POWER) ~_,..;..!I>J.illl t>"l.:l j~ U....ly>~l ..hi ~.J 

.h.yo 0- (AMPLITUDE)~~ ~~ ~ y. y _,lb..JI ,J.S I~! >~I .:.. ~-' 

•~1 t>"l.:l j~ r'~' o\..&;.J . ....:i~t.iS ..S.l.oo ~ (LASER DIODE) j.):1111 

0-- ~_,.;..!I >~I t>"~ cJilSll..} (TOTAL LOSS) ~~ .liill ._,.\.:!..;~_,.;..!I 

J:..... y ~ f> J/\S.II 0~ ~I o11. cY..J.lJ _, J/\S.II ..)!&- jj,!lll • _,.:<> JL.. Jl J;! j_»lil .h yo 

w . _... ~I .. « . I .:II • .. . L' • . tJCtt • Yl ....,;WI . ·liill ~~ c_4lS!I • .,.. . • U.r".J ~ ~ (J<>' ~ ~~ Y" . . V" t>". .J . 

. Yl . • .'it I..A.b.l . '~ · - I~ 'u..ll . ..J ·' • L.W t<tl iiill _,.. -' ...,...,. ..r:- t.r...,...... r . "' u-o .J' U""'i' ,_.. • .. ..,-

.J,W....)ll 



(Absorption Losses) o.>L..II ~~~ .:r ~ .ill - ' 

(Material Scattering Losses) o.>L..II ~ ~~ .:r ~.ill - Y 

(Bending Losses) oljlll'l .:F ~"\.i .ill - r 

(Coupling Losses) .b;)l Ut- ~.ill -f 

(Splice Losses) .,WII LF- ~"\.i .ill _o 

(Absorption Losses) oJWl (.)'O~"il (.;p r:;"UII .lllll ' - T _o 

~~ ~ _,....c.ll '-..t1..b.ll J~ lJt- C~J t?JI .lii.ll <.J.o • j;?. y. 0"'~ }II 0"- ~'Ull .lii.ll 

: (.,.3l'l 0"- ~_, ui).)JAI .JI '-:)~) '-..t1.bll J_,...... 0- ..s_;.>.lo.J_,...... 

(J¥- !'.J..fi -~)~I .~1 Ll,>l.S.ll ~ ~_;. _;JI..,.UI~I lJt- c..:W: ~).>. J.l~ 

4.ru.ll o1l. ..l.W ~ .)cl Jb" ~I J>l Jb.o().o \t.! oJ.,P.-_,..11 ut.;_,_fol)ll JW;I ~ ~~J 

(Scattering Losses) o.lWI <) ~~ r:r t..a.ll .wll Y. T. o 

~! ~ ..,b.IJ!I ~.ft!IJ •J;:..ll ;;,..JJ rU.:UI r~J ..,_,:,1~1 wY:,j;?. J..P.-_,l 4;o;!i 

.~ ~) c.SJ~ '-:J_,...oJI W~l ul) ..... ~ 

,. 



~ ..:ill ~.J • _,...s.Jl.J ~~ 0:1 J.,..\.ill .b..! I .. ~1 ~ <>- ciL ..>'"1 ..:..;.:.,; d...\_, 

~ > .;Wl ~I 4.-f> ~I ._,1..Wl ..,i .ill ..)) ..s:. Y. t..... 6 _,...s.!l J;.b ._,1..WI 0-- ~ _?.. y .;--U 

,ylill 

(Bending Losses) .,.I.,:;J'il 0P t.:a.;Jl .!WI ,. -,. .o 

y. ~ u._. ~lji!')'l,_, 4.-f>_,.;.JI ~~\ ..:..J.r..) ...,.; ~\jill _,i IY',., ..!.~ .:;p. ~-' 

• . Cl) <...dill . J.,..\.ill ~ W\11 . )~\ ~ u;, ·~ -"1 . ~ .l6 ~~\" :r-.J. ~ . ~.. ~- .7"-.r 

: ._.]) ,....ilJ ~ lyl\'1 1:,. _, 4.-f> _,.;.JI -.;UJ\ 0-- ~ fi. .ill ._.l! ..s;, Y. L... o ~I ._.l) .._. _;.;,.:;; 

( Micro Bending) .ft-31 ~ ~lZ...ll .,.J.,:;J'il- i 

I 



(Macro Bending) w..;..:oll ~l,:;l'il-.,. 

(coupling Losses) b,..;ll ~ ~Ull .w.ll t.Y.o 

~_,...JIJ (connector) J.-.._,..11 ~ ·~ •y.-> ~Y--J u.- .>WI 1:,. ~J 

(coupler) t...oJ; ~I.JIJ (2connectors) 0Jl-o_,..JI c:».~ J i ~~~(socket) 

• • • ~ -~~~•~ ~ · • - . . 11 ~ · u~)' ~ ut;.l · 1 \:;,~ iiilll:,. · -<· ~ .P-- • <.>< u-<> .r- • Y . . U.J . U~J 

• 



w.......ll 4.S _r!.}l ~ ..>'-"'! o.)WI ..} ~I .:;c J <><'~ 'il .:;c ~UI .>iii I ~ ...,.....,..:; • 

I~ ~ (c-S I ~ · , o ) ..,Jtill _,....;.II .)c ~_, _;,.. # cJS1 .>iii I ~ .yLi .)c 

' = rS r x rS 1 ~ . , o 0.,s.; 'J\.,JI .~ ..; .>iill J.i ~ r Ji\S.II J_,b rJS 

.~ 

· 1 ·\S.II u..llS:i <.::J.ll · WS • . !.< · "" Ji\S.II . .>iii I W ..:ill WS .~ - ..) ..)'A ~ ........ • ..r . .J 

.~ t;" J..W!I i..:--J...}j ~.lll ,.._all ,.~ r)C c.X rjfo. ~ I_,::J'il :i? jii .!..~ ..s:,JI .liill e 

~1 -'''ilo~ ~ ~ · .<~ · '-1 .<II · -...,. .·.11 • .>-" . - <..)...,.....) Ul ...,.... <..)" - .>-" 

~ _,;1 L.,.i 4ll 4... _,!.... J ~~ ~ uP (coupling) .6;.}1 •? 2;; ~ .;:,JI .liill e 

~ ~,.:,... J... _,..!I U-! JlJI ~ .)c._, (coupler) .b;l_;ll_, (connector) J... _,..II 

• ~ 1 ~~~i.ili~(S T) 

,.w1 J..~ •·~ L.,.i 4 w_,~ lfil.J ~~ ..)#:. _,.l ,.w1 •?2;; .!..~ .;:,JI .liille 

. <..Jo'4ill t»....;lo I.F .u..;t ~ f>.:.J rWI ~ •~us _, 

(Total Loss) ~~~ u\!il J,.I.,S!) ~~ .w.JI..,.t.-. r.o 

"""bJ 
4~ 

A ~~ 4~ 

f ..... 

' 



r 

~ tJ:!L.o_,... ~1 w)L._,... ~) : <>- .:;~., rS (J) J;\.SJ1 1:... J_,b JS. 1~ 
ii.il1 ·JO wL.h.l 6~ ....., , .1:...1 " · .. 1 - • • ·•1 WJS J~ · ···'I ·" .. n. u.~ . .J • .r. U:t-.JA I+"' <..»" ., - -""' t.>" U!' ~..., 

+ (') ,.w1 ~ ii.ill + Jitsl1 J.,b x J...o_,..Jl.) ii.ill t5.J~ (Total Loss) fil 

· (1) <"WI <} iii! I + ( Y) <"WI I .} iiil1 

~ -..;I L>"t...\ ~ ~ Ji\Sll ,:;I u..J.:. I~! rS t .cJ _,.6 Jitsl ~I iii! I ~I : Jll., 

•• 0 ~ ~ 1_, JSl .llill ~ • .;..:.;:u tJ:IL.o _,... '4., ~ .• f • _;l.ii.. ..foo .# JS.l .l.i! 

• ~ • ,\ ..Jii.il1~~1uhl~_,~ \,o o.l.i!~1JJ~ 

ii.iJ\ + ~\.,)\ ~~ X ~~ )\ ._.i ii.iJ\ + u)L. _,...ll ~X J..,.. _,...l\ <} iii! I : ._,JS.l\ ii.iJI 

( \) rb.ll1 <} ii.iJ\ + Ji\SJI J_,b X ,.S JS} 

~ \ ,o = ~)1_.j ii.il1 

rS ( t ) = Ji\SJ1 J_,b 

(I)= wl..WI .=. 

-~~ t , 'I' : • , \ + 1 X • ,1 + \ X \ , 0 + Y X • , O: fi\ ii.iJ\ 0H 

)+?. t.-..~1 ~.k ~..P.-.J ~ ¥~1 ....:J..;l"il Jilfi.} ~\iii!\ c>¥ •fo ~ 

(optical ~ _,.:.,. ~~ J.P.. ft 'il_, (optical Transmitter) ..; _,.:.,. J.......;! 

~~~ j4-;. r# ~,_,....,..... ~ >yi rJ.......;'; .J....,J'/1 J4-?-~ ~-' Receiver) 

¥~1 o.)olill ~t...l ~ ~-' :011;;. ,.)1 o.)olil1_, .U.....;.JI ;_;.UJ1 0f! '..;fo J,....,. 

• (Optical power Loss) •~_,AWl 

v 



11 

u..._, -.:;,y. .:;,=. vJ#' ~ ~ r-.¥1 J,; (calibration) ~·~ J..c ~-' 

~ ) _;,.. l ...s~ 'J U..._,JI oil>_, JI.,W..,'JIJ .J..,..;'jl ..;k ~\... -._,..._.. (.>.'~) 

~ly, }f.;-JI oY.~ ~ i_)...... ...SJL..,";i j4..;JI ool.} U>I.S ~~~ (i~ lA.ili ufo 

~~J..~ 

· .;i-ll..;Y...... .ili ..)! J-; ~ (Correction Factor) 

.lUll -. · I · ul L......ll -.~~ ._, - ·-II uW)'I -'-1 .< . _. .lUll w -. · i Uli;.:; 
.)f-;'o ()Co .) • :yo- - Ui ~ ... L>" - ~ J 

~~ ~y ~ ~~ ~ _,...;.JI uyJ\11 J,>ifi. WI.....I.Ji ~\ <...i.lli..:i L..$ .;L......ll ~~1.:..\ J,>l_,sli 

_;... _,;u \oo •• ''' • ~cr.-~' 4-1_,1. C-''~ ._.:;11 (Long wave) ~_,.bll 

0fo ._.:;11_, (short wave) ..:.4~1 >._»<>ill Jilfill ~ c)C (Nano meter) 

~~ ~ >jpYI .~ u~IJ (Nano meter) Y..fo Ao • cr.-~' 4-l_,.b 

(LED Light Emitting Diode) r-~ ~ ~~ .;~1 li<> .:;I.S .1_,... _...;~1 

• (LD Laser Diode) j..>Jlll .>.>.. ~ Ji 

-:..l.!t.....JI..; (Laser Diode) j..>Jlll .>.>..~ ._.1:. ..sY:..:. .,;.11 >jp)'l r'~' ~-' 

tw.;IJ """t.....:. &w .:;.. j..>Jlll .>.>..~ ~ ~ w i_;l:;..i (LAng Distance) ~_,.b.ll 

. .u. ~~~ ~_,...:.JI-.yill ~ 

U..yJI ~~,_,:.:.yo._, uJ..ill ...S.l..o ~ ~J ~-'""" , •J "!; <J..Y.: ~~~~I 

j4-lJI ui~Llcl...,......... cr.-~' J_,.b.ll_, 

.._, --< 0 l.:.l II ( · <- ' . II 0 - ·-II ) :u.w....JI ._, - ·-II 0 L:.'JI J · ' · ·-II J,a:i...JI 
-·-- .) <I" ~ _,_.. . • .r-" .) J""7 . ..r _,_.. . 

( -. .;L:.'il _;,&.amplifier ) c.3:!.). .:;,=. lA ~ ~ 

.hi! .».I_, ol.;..:il ~ • ~~ .JJ~ ~ Coupler 

A 



r 

SIO~ PROCESSING AND 

TRACE ANALYSIS 

1) 

• 
- lOR -n OTOR "'l<l 
- P.Aso Wld1h 
- Acqutsmoo bme 
- Wavelength 
- o.stance qnge 
-HeUiaclor 

1;;. 
J 

J;I.SJ1..; ~ .. ?.) J,.\S ~..sA cJ,.bc. 'i1 .~ Uj\S .. 1_,.. ~_,...,J1 ~'j1 Ji1.,S Jj.c.l 

.k! OTDR k ~.J rWl1 U.....J wl.W .l>o.l t} __.Qs _,i J!.sll ~! 6~.JI 

OPTICAL DOMAIN REFLECTOMETER ~1~1 ~_,...,J1 <->"\S...i)'1 c..>"4i 

: <.1" (OTDR) J~ wt..1~! u).t ..,JW!t.i.J 

• J/\S.I1 J.,h,> (Total loss) :)Sl1 .liil1 <->"41 -' 

(Loss/ km) J;I.SJ1 r.J-o fo.# ~ .liil1 <.>"41 -Y 

.(Connector loss) J.-_,...11 -"' .J (Splice loss) rWll ~ <.>"41 -'" 

~)'I.J c)....J'I' ..;k ,.,~, ~ (Total loss) :)Sl1 .liil1 vJ..:;il ~.J 

• · Yl .:,.,. ·'J i .~:., (OTDR) • · I 1~1 ~ Y ""'- • - L.S .ilill '·" .JH" u ..>- .JH- r - .J ~ ~ ~ 

(Dead ~I :ub.WI • · '-\S.II · ··- -'1 : .. :.11 ;._,b, . ~ t- • • • ..,......., ~ ~ ~ ~ • . ..... <.r' ..s.,-, 
• ~ ~\........ .lA..! Ji\S.II ~'"'~ ~ j4-?JI ,) ..sl zone) 



Jil .c11 Jl.bc.i -' ·' o .ca · 1 .. ~< t,:,- ·-11 u\.JYI J,l·c · bL i W o.fo wl:i;.:; 'i . ->"" U"':" ..;- t..:F -""'" • r- . . J-> u~ <.>" • J 

ufo ~ (Pulse Echo Meter) c:.W...UI , ~.,._., l-"~ _;4-;.. 4J.....IJ1 4-l.....ill 

.} ufo 1.::1 ~~ ~.Y' ~~~ W4JYI Jilfi J,kl ul:!3 ~ ._; • .S·i·ll ~_,..11 

. ~~ ~.Y' ~-WI Jil_,s.JI 

Back Scattering .llWI ~~ ~_;:,.; V-o 

/ ... ;,_s. 

~ 
...... 

' ... •rSJ· 

.lA.JI ~I (V- \ ) JS.!. 

~! ~~~ u'y.IYI Jilfi <.J)L;.. (OTDR) Jl.r.- c.>o 'J.....yJI ~_,..:..JI o)...:.'/1 u<>P 

ylill ..} -=4-.;..:i ~P..J ~ -!lliJ (Scattering) o.:J.A~"il J$ ts-' .~1 ···1' •.; 
_,; (Fiber glass) ~L,.jll u'y.IYI..} ..,..;1_,.:.11 ~ ~P..J _,i t.l!\Sll ~.;il (Core) 

JilS.II w ~) J_,....._,JI ) )u. rt.....lll u4J,..c. t:F ~Li o~WI L>-"'1_,;.. ..} fo ..!.>.J.l.oo. 

•J;.. ~~(cladding)·~'..}·~' c.>o •J;.. ~ Gp. (end of cable) 

)+:!. c.sl! ~ ,>j.):!! ~I ot.,...."il..} ~~ Jfo <>"f-J J;I.Sll _p.i J_,.b ~.:;IS. I~) _p.1 

.~ ..::.UIS .1_,.... ~I Ul...4i}l -':!~ ~ ,l,jWI .y..JI ~ •li,>J . (V- \ ) JS.!. u-\foll 

~4-:ll Jl y.. # J$l .ilill ~J Jl rW ..!.>J.l.oo. ;; nii .ilill ~4.:1! _,1 cJ,bc. ~ ,: .. t...yill 

.J,iSJI J~ ,_,.JSll .ilill 

~ >-"/ j~l LJ.- • ~I JL,.. ..>) <.>"I.... I ~ 'JWI .~ ..} ;iJt-JI yl.....:.. o fo ~ J 

~~t-Il 0;;:, .ill:l ~_, ~ 0-J..; l->'4il' J~ ~! ~_,..!1 ~l,>j) u# ~ 

. 1)-jll x ~ y.JI yy.<> J.,..6. 

---------------------------------------------------- I• 



J llll Wi • · 'i •~-------1 .., -.,.,.. " 

"-#-' (OTDR) ..,._, •• ~ll L>-~'il <...1"4i j~ .)_,~1 bb; .11 ("-") JU ~ 

: <.I" --.,-u fi... ul ~ 

(LASER DTODE) : jj.!lll ~_,... - I 

Jl...J! r:r J_;,......JI _,._, (OTDR) ~_,....;JI ~"il Li"\# k wufi... ~I.:;.._,._, 

w:::J...., _,..II ~~ .:;.. vi>_, ~) r J;!4ll o.ll. .:;.. Ok ~-' • Jii.S,II ..)! jj.!lll WI 

• o _,..;..II ~ .;>JI 

(wave Length) ..,;-_,..II J~l ......;)lh4 ~1 c)! j~ .:;.. jj.!lll ~_,... ~-' 

~_,1 y.._,.;u 1oo._,1 y.. ._,.;w ,,-,·(Long wave) ~_,...11 J.i_,.b \...) uh 

. y.. _,:;.:, Ao • (Short wave) ~_,...11 

------------ -------------- '' 



(Photo Diode Amplifier) : dl.&..'il """H- J 

yY ..!!U, z~WI..:J n:ill ~ ~ .>.JjJ.J .UWI t~l J)ii .. l.• ~I .>:>._,..It .JAJ 

. ~ ~y;o..,~.)l:JJ4.J • '•i'·i·ll~l ·.fi-1' 
(Cathode Ray Tube) : h ·• .11 ~i Ju t-il-.& 

'lSII . .._ ·'1 ,_ ,.11 WI I<' ' 11 ~I '\:Ull •l..ul ~ .<.J! l:F ~ ............-- r Uo'o"" .J ~ u .. r .J 

(Refractive Index) _}...S:>'JI J.L.... 

o_,...;,}l ~..>"' .,)) t1_;ill.} o_,...;,}l ~J"' ~~I...;\ L. .h..._,J _)....S.:J'JI J..k.. ....;J"ol 

. 4..U)rl ~ ~ ..............J .h.. ·'I . 
·- . -· .J -"~ 

t I _,ill ._} o .J•.<.ll ~ .)"' = .h.. _,l _}...&'JI J..L.... 

.h.. _,JI .; • y-:..\1 ~ J"' 

.; • y-:..11 ~ ..>"' .h....,.. .J ..!./ r-S' . . • • . . ~ t I _;ill .; • y-:..\1 ~ .)"' ..:,j\S I~! : ~ 

• c4-jll.Jt...&YI J..L.... ~ ~)J 6/ rS " ..•.•. c.s"' c4-JI 

:~' 

, ,o = " ...... 1 ,. . • • • • • = c4-jll .Jt...&YI J..L.... 

i_fo; .J .b... _,JI .} o y-:..\1 ~ .)"' (:'" 4-&-~ j-.S:J'JI J.t... ,) Uia..JI c.)o ..b~.J 

t;l '-'\.....JI t"" i.,...s.c ...,.....,~ _).....S:.'JI J,.t... u\.' '-'\.....JI t"" {,->_). ..,....,u:u ~ yJI uY 

• C...,......... ,y&.JI_, ~~ ~ .Jt....S..i'il J..L.... o.,Yj! ._;j 

.. 1.:11 ~ · -<~ ~'-'t......ll -~-'- ~ J .<''JI · '·t....~>\::.1 ~~~-' ~ . - l);-.J . U"":" t"'i ~ .J""'"' U" . .)A . • - "e" 

----------------------------------------------------IT 



Pulse Width t.¥Jt ~..P ~ . ll.o 

._;ll '-..~l.bWII u- (OTDR) j~ J....-.;';1 .b._,.-.:;. U..~l ~~ <fo.;IO .fo-: 

~~~ '-,P_,...,JI >yill W>lj ~~ <fo.;IO ~lj ws_, <.Jo'4il' .~i., J,.O ~~Y' ~ 

<foy=- ~4Y..J <J"4iJI .~1 Ji\S.ll .)4 ~i ~t...... ~ ,;} ._~-·\?ill j~ ~ ..,JU14_, 

W>lj ~~ ,fo.;10 Jlj ws •::.''1 .ili:l_, (Dead Zone) •~.1.11 ~~ Jl.lji ~~ 

_;si ufo.. (Back Scattering) ~WI ~~ 0~ .)Wt,_, U..yJI '-,P_,...,JI •.;.ill' 
f'""J ~'i ~_, (Photo Diode) .....;_,...,Jt J4ij....'il .b._,..J ~ ..!.~ .)~:ill_, 

~I a._ .~i ( J,.\S.JI l:F- ~~ ~I) ~ 'il_, :..;L.,JI c)E ~~ '-..::WI 

JFij ~ .!llil ( ~~ UhW\ ) ~ ~L.. .lAj , _ ,_,, , :,..,. lj ~ · L... 
- - J - t.s"' _, - -~ f'"" J .r. c.S Y. 

o ·· -"1 ..:J.i\...,JI . ...i · IS...'J\ ,,;,~I · ~ ....- u . ~ . t..I""..Y=-

Dynamic Range ~i.YJJI c.s J.oll r- ll.o 

. ...-i _,...,JI J.,. ~~ 

~J ibL,U_;I ..b,Uyo .J"'.J ~'jl j~l wti.-1_,.. 0- j~ t$'j ~~I ..sJ.oll_, 

. J,.lfill wti.-1_,.., 

(ANRITSU) _,...;__,;1 jl_), OTDR ~ _kJ ..,s;..~1 ..s.WI .:JS. I~J :\ ~ 

JlyJI J,.\S.JI J_,l._, _ft.._# \f . ~ }+,Jl ~I ~L. .• JI_, ~ YV y. ~~ 

.liS .h.._,:i..i ,.hl Y • ~~-',.Sf~ • ,r'A o.)l! J,.\S.JI ~IJ ,.Sio o~l 

J,.\S.JII~ ..,JS..II .>WI ~l.u-iW)rl (D4) jl_), J.,..._,.. Y =.J ,.hl JSJ ~ • , \ 

: ~1 

~ Y f, V : '\o X • , r' A : J,.\S.JI Jii 

~y = ., \ x Y· :wl..WI.li! 

~ •, "1 = Yx •, r' : w::La_,..ll Jii 

~YV,r': •,'\+Y+Yf,V:..,JS..II..wll 

..s.WI lJC- ~j! ..,JS..II .>WI .:;i ~ j4-;.ll ..,S....I..lJ->11 ..s.WI t'" .)SJI .>WI ~ ~ .;\.i..;.J 

• ~.fo ,.S \ ..sjiY. L. t$1 ~ •, r' _;I~ ..,s;..~1 

---------------------------------------------------- ~ ~ 



~1_,..! ~ Jil _,i h•• ~· f '-it.... ~ "'..sJ .., '\J.oll} .> <.S.l.o -J j\.pll 111. ..) .;I 

'.)L..\1 

: ~ Ji.. 

~t..... ~1_, ~ ,- • .JI'> H.P )1.). OTOR ~ j\.pl ~~~ ..s.>.JI ,JS I~) 

~y •• </' 

1~ OTDR ... _ t tuill di...l - . tt ~ - •1. . II <·-WI .>.JI ~ . I I .....- .J~- y- . -~J~.,...,- . ..s . u.; 

..,._,J.J....ll d.i....>I_,.JI ._...6...:! )l.r.Jl ~I ~t......JI ~ r~ .,.<1.1 ··1•11 ..s.>.JI ,yl..\ 

y~ L# (H.P) )1_), OTDR ) lt-?- ~IE c)l._, wl..bl 0J:l.i ~_, )4;..ll 

: _;,"i15. </' c.::..t...bl 0~ Ji15..11 4-:!k ufo. ul ~ ~~ ~~ • .: ... u.....I_,.JI 

.ft.#~~ .. ,~= y •• I,-. = .ft.#~~~~ 

.-J ._;;,. ~4 OTDR .;i r~ ul ~~ I~ 

OTDR o-4! J~ <>'i_;ll c5 .w.li.J ~'JI t5.w.ll t . A.o 

~I ..l._,.h;.._, (Vertical) -.,..;.J ..l._,.h;.. .)) OTDR .J.-P. ..,.t ~~ ~ 

~~ 4 ~t......JI ~ ~~ ._....,1)1 ..s.>.JI =4--1)1 ..l._,h:;JI ~-' (Horizontal) 

~~ 4 J)b.w.~l tJ- ~~ ._;os'JI ..;.>.oll ~'JI ..l._,h:;JI JW l...U_;; .l~WI 

~'yl_, =4--1_;11 ~_>JI .=. ~.). .:P J)b.w.~l_, ~t.....JI t..>"YJ ~J ::,~WI 

- j ·"I t:.t.:u o.> -. '' .1.)"- . J'/-Y'" 

OTDR ~ <.>'4ill ~~ ~ u,:,~, ~1._,11 .::.!..l.~"il ~-o 

'Jt....J4 .)J'/--"" ~) .;1 JlP.-11 ..,.....) ~ji ~ ..,.;~~~ .)~' J-ji J;i _, 

• j\.pll ~ .)) ".JJ~ ._;.>~ 111._, t.><>.J'il yc- o.l.IJ c.::..u:....:. 0 1 y~ ~ ~_, 

.).#.. ~~ Jj... ~ -.,.~ t.J'4il1 <)15. l.l) ~~ J.>l5..11 ~ 4JIS "-i .?-" Y'H - l 

J..IA.. ../' wU~I .11._, t_,y..JI .._,4-> ..,.t r)l:i..~l_,i (Routine Test) t;.JJ.>..ll 

rbl cJS ~ "-it......JI- wl..Wib.>c.- ..,._,..11 J_,bll- Ji\SII J_,b- .J.-.&~1 

. .ft.#~ J~~l -_?"il_, 

J\.pll 4...~1_,.. ~ ~ ~ r~' (Connector) J.-,._,..!1 t_,; -..;.?-" Y'H-,.. 

-~ 

---------------------------------------------------- I! 



.(J .. u J.!~Li...J J_,..s) J...o,.ll ~~ wlyi ~ ~ -1 

. 'J ?i ~I._,L.uJ! ~ ._,.,..,l.i..o _y. JA.J j~ 'J\ ~ J\.r.ll ~4l}l t.>.l.JI :,.;..~ .. o 

Jitsll ._,L.. ~ ..!-" <>y \ ,o) j~ ~1..,\.....JI 0- <.>"4iJI ._,L.. ~~ ~- "\ 
.(~1 

• ~~ JitsJI wU......I_,...J ~ <.J"4ill J,> j~ j...&'JI J..b... ~ ~ -V 

~ L..S ) <.>"lfoll ._,l.......l ~u.. (PULSE WIDTH)~ ,yoy:- :,.;..1 ~- A 

(-u. • . ..>--' 

._.t...... •~l.,!Jl t..,u i1? 1y:; ~~ t..f<>Y:. 0- ~Y;, ~ r.Y>..;=- J!~ i.,u 0 1 ~ -~ 

. ( Jbjl ... ~....... ~~ ,ljc. .em.) ) Jbjl 

Jl=ll .:...1'?-_,Jl_..,u:; ~:,J .foi.Ji r£ \ ,o 4-hl~ (DRUM)~,.~ J ~-' · 
.<~;.11 ;ubWI Jo..b 

· ~~ 0- <.>"lfol' ... ,~ ufo ~ ... ,~, ~ J.....; j4-?JI ~ ~ -' ' 

EXFO- MaxTester U"l:~All J~ 

------------------------------------------------------- \ 0 



1) 

wave tek o-~1 J~ : o->\....11 ..,.t,.ll 

OTSJJ:I~_,.. .;~1 ;;J;l; J.ii...!.lll jlo+Jl ..ll.~cl WJ wavetek j~ G.:,.fo.. ~ uy.lll 

MacroJI W:!foJ ~J ..:..l_,b ~ uy.l!IJ OTDR J~r .-1~1 ~ ~ uyU!IJ 

~I 0.:.~1 

,. <...ci.JI ,_, 
T' J.t..;.-ll ~~ ..:JI.i....,l _,..II .,. --, 
0 ~~~J T'- i 

A (System Set U!) ) j~ ~~..)C 'i' rU;.; t-i 

\0 OTf) J~_,.. ~~ ;;J;Js o. '\ 

,., OTS J~ set up ;.:,,~,..)C! cJ.w=. ..:..1_,1.;. '\.i 

Yo OTDR J.,:.l.o!l ..:..t..l~l V.i 

Yo ..;..r ~.,....s VFL OAJ .. ,~, ~_>1, A- i 

TO fault locator ·~4-- Jbc ~_,.. ~~ •J;_,s '\.i 



1) 

wave tek ..,.~, J~ : o-Jl.uJI <,>l,JI 

U"JI....JI ":'4JI 

Wave tek U"ljAll jl.f.?. 

: <.~" o.:..i'i .J!:.y >;,c. l>" MTS 5100 jl_;b l>" Wave Tek <Y'\,>ill j4:,. ufo 

(Optical Time Domain Reflectometer) OTDR <Y'~ J .,;:.y -' 

( Visual Fault Locator)VFL J .Ji->y - T 

(Optical Transmitter System ) OTS J -""Y -r 

( Fault Locator) J.Ji.ly -t 

0 TOR >..~:~._, .l.il_,! • 

. Jb.ll ~ .JA -':!,;,.:; _, -...~, <Y'~ - i 

. total losses .)SJI .>.iii I <Y'~ - y 

.db/km Y.. # JSl .>.ii!l <Y'~ -~ 

(connector loss) J...o_,..ll_, (Splice loss) .-w' r_;ii! <Y'~-, 

VFL ~J_,.. .l.il_,! • 

'i -.;t....J ~~ Jll=YI <Y=! .>,!..l.:>.ll ~_,...;.JI ~~ .} ..){) ._,..;.. cJ-...,.;'f ~ 

-< o · .:u ·· r UC .Y 

l OTS ~J_,.. .l.il.;i 

(Light Source) ~_,...;.JI J..>.;..l4 ~.;~ _,1 ~ ~_,..;.. •.;-" JL.;) -1 

(Optical Power meter) ..)_,...;.JI J :•; ,.n, ~y.<JI o.;L:.'Jl <.S~ ~ -Y 

Light ) ..; _,...;.JI J..> yJl .U......i Ji .ill;,_, ~ _,...;.JI u4J)'t.,> .)SJI .>.iii I <Y'~ -~ 

• I 

( Optical Power meter) ,;y.<Jl J_.;, .. n_, (Source 

(Fault locator) ~J_,.. .l.il_,! • 



wave tek o-4iJI ) 4 ~ : oJ..,JI ~~ 

~ ~I uU....I_,..JI T., 

: \....\ ~~~ o yi.ll(.)l~ ._,.lc J.....:! jlr;JI - \ 

u--~~_,II ,phi .l.ljWI _;\PI .J.o J.?_,.:;JJ j"* .,._, AC/DC adapter -i 

• ft ~ ~ _;ljj c)! 60 Hz c) I 50 Hz l>< .).) y _, wl _,! To • .)1 I • • 

. ..):1:'4\ f , T J..jj .J ..;.,J ~d H o 

r ,A • wl_,! I • ,A ~ JS ~ ( ~_;~U. J:.;;! JS..U) tY ;)- uti!\.;. 0~) . .1.,> -y 

c) }il ~_;l.b,JI J _,.., _,"-b. ..,! ~l.J.:..lS .. ~ <.jY. \;I W,;i J..a:; 1....\ li>..) ..):1:'4\ 

.(Backup) }r.JI ~ o_;_,i..JI Ljili u-- JSI ~c)! 

:..;"11 J~ ~_,...II uU.....I_,..JI .U ( HD )5026 rl.>! VFL•OTDR Jl J.J:~.ly -T 

. ( <' 'fo 4-.J.l ~) 

5026 ~_,..!1 
,,. 

U....l_,..ll 
~ ... 

1310 nm , 1550 nm + 20 ( Wave length ) c.r_,...ll J_,bll 

nm 

36.5 db (Dynamic range) ..,sJ.IiJ>ll ..s.>.oll 

380 Km (Distance range) V'\.foll '-it...... 

20 ~.sec ,)11 0 n sec (Pulse width ) ~~ IY>..F-

4m (event dead zone) &hli:;J;?;.n ~~ 

25m ( attenuation dead zone) llill ~~ ~~ 

~To· (.)!ji-Jll ......... 

4-.J.l.lic.) 4.;.'11 ..:J.i....:.I_,..JI ..;_,....;,.~I cJ.W..-11_, ~_,..;..II ~I ¥fi..l OTS J.J;I.lyo-1 

( <'To oJ~ 

l' 



wave tek u-l.;iJI j4-J. : ~~ ~~ 

:(Light Source ) ,,.; ,._;.!1 ,e......JI : ")'_,\ 

Laser Source( JJ:lll J~) ...... l_,..ll 

ft. _,.iw ,. + foo J-iw 1 " " • , 1 n . (Wave length ) .r-_,..!1 J#l 

~J· .• "+ o..b.\J .o...t..... s:u. Jfo .... 'i\ ~ 
-

~J· ,I"+ -..,L.... ~ t J')..;.. J\fo •• NI ~ -
0 db m (Calibrated Power) '-:!J~I >J..Iill 

10dbm ._.!1 Odbm <).< (Variable Power) o~l >J..Iill 

270 Hz •330Hz•1 kHz •2kHz ~yJI oJW'.~ ~I JJy 

: Optical Power meter ,,.i,..:=JI J,W....JI : ~~ 

( Optical Power meter ) ~.WI .U...I_,..ll 

_;..._,.iw\oo., \1'\· ,A•· (Wave Length) .r-_,...!1 J_,l>JI 

.;... ~-w A" • ~ -65dbm ._.!15 + u.-
J-iw 1 ""· • ,,., • ~ -70 dbm ,.J15 +<).< <...>"l.iiJI <.S ..I.A 

.;... 

• l.,!ll Jl l:tJ.Y ~ I" •• ..... • • jllll .......... ~J~ 

+ _;,. _,:,1.:. "\ io <.F.Y' J_,b ~ 0-:1 VFL .;.rll <}_,...;..II¥\...; OTDR J>.1->y- f 

. p. o c:;c. ~~ 'i J_,bl r "o 4.J-> ~ _;,. _,:,u , o 

Connector J,....._,. ..;'i rk. J;...> .u .. o 

~k.. wl~_, ( High resolution)~~&. c_,...o_, wl~ ( ~Y ") ~_,!.. uw -.1-'\ 

(Screen Saver) 

0.01db ..;:... ..ri)l <.5.>...11 ~ c_,....,_, .. v 

0.01 m <? <JJ'il tS.>...II ~ cY.:..J- " 

Rs232c (Input Output) r-_Y./ J:..-> o.b." .U- 'I 



WI!INt: lei.. ._,.l;lll Jto-. • CJ'-'LI•ll ~I 

~~ ~J ,._, 

.(Control Panel ) j4+lJ.,..t..Yl ~1_,11 

: ._;YIS. ('-') ~ ......_.._,.. .,r'J 

Display Screen 04!Jl ~-t..:. -' 

v-<o .Jill l...,u • ~ c:91..i. ' tJ:- • }~ </' .J ( Soft Keys ) ~ yll ctii. -r 

+ 
: ._;YIS. '-"" _, ~~ c..,u"'li.. -,. 

~ Yt ~ ~~ ctii. -

Start - Stop ···111 ~~ JL.. 1 tii. _ .)~ •. J .). c 
Set up .J.H.Il .ll.lCJ ctii. -

Results ~~ ctii. -

File ..::.A.i4:JI .lCI_,i r..;l.lH voWl clli.JI -

Print ~ voW\ cWWI -

Help 

ON -Off 

o.le. L..JI yU. ctii. _ 

J+;JI .jlC. .J ~ ctii. -

• 



~~ ~I_,JI \- l'-'\ 

: -,?'115. ( ~ - i ) JS...!.l4 L.S <.,?" j 

jlt-;JI ~).~ - \ 

jlt-;JI ~..>~ <.5 ..?.-" -'I' 

;,.J\..b.,UI US_,.., -' 

( jlt-;JI ~ ) jlt-;JI J..,G. - £ 

(<>> 

A..;_,lt.ll ~4-JI ~I_,JI T. 1"-'\ 

(1-i)~~Y-

ti-l (0) ~·' 

' 





U I UH 

Visual 
Loca1or Function' 

f./0\ver mGter 
Function 

La~r !>ource 
Function 

Va!u:J tne set9Cted 
Function 

I I VFl sele!l>te~ : 
Cominuous or 
1Hz 

IIF Talks&! 
select~ caUTalk 
Set commands 

(System Set up ) j~ JIJC.~I t'~ t-" 
System U..., I~ .bi....<:JI • UL!JI 1~ U....)l I · ~ llo:U)'I ., ·- 11 .u! .lo.l c <.r' /'">:~ - .}~ <.r'" .} .J .}......... <:: . 

: ,,;}-Jts c./'.J .:~be )'I <"l..l;..i,> -.....w1 r"l_,ill ~ :i....:.L!Jil.»o:l.)c Set up 

(Screen) UL!JI Wt.! -\ 

:r_;'"i1.;.:. Screen :i....:.L!JI Wt.! c_;_i=j 

:i....:.L!JI CY.:...J 4-.J-> ~ YY.J u~ ~WI 0.1\..,Ull 4-.J-' ~.J :Contrast -i 

+ 20 .)1 - 20 0-- c./' .J 

("_,..,I /~1) ~ ~~ u) -':!~Tracebackground 

)~->15 .)15 u-o·fo~WL._,:;I~I.jlc.f>:L;.;!.J: Auto off -u 

. ~l>foJI_,b (No) i ]SJ;lA_,:;I j~l.jlc. r-= 

-..~J ~ ~.J :i....:.L.:JJ ~~ -..~)'4 -.....w1 ~~ c./'.J -:Back Light -c 

, 





wave teK u-4!1• .;~ ! u-Jc..lt y~t 

COntrast 20 
Ira ce btt.ckgroum\ 
Fk.ltu orr 
Backlight 
we leone 111essage 

Language 
Tir.e 
Date 
Fonna.t 

VGA sot.-J<~y if a VGA scrgen If a TCPnP imQr:faoe 

:Printing Parameters ,._,.bll w~-' 

!Y...,.b <.)C ,.r...;'G.. ol_,.... ~I J.= :iJ;_,s ~ ~J ~\.bll_, F ...._,WI Wli!I<./"J 

~ ~ ~Y-J (None)~ ~Y- 'i _,i (external Printer) ~.;G. ~Lb 

.(interna l)~~~ ~Lb ~-»-' •--»- "-*'"'il 

: ,/'il ~"'-#External .,p-..;WI ~~ J#l .>ic.

t~ \46 wl~! )fi=·l ~-' ~Lbll ~~ tl_,.;)rl <./"-': Printer Type -i 

;;,..,~1~\.bll 

~ _,i Trace ~ ~~ ~ ui L.! ~~ ..s~ y. _, : Printer Contents -Y 

~Wll ~ _,1 (Trace- Table)\..... J~., ~ ~ _,1 Table J.,~ 

.Screen 

""4bll .u....._, Normal '=4bll ~~ r.>o ~_,.; ~Y-J :Printing mode -~: 

. ~..;)I ~_;c •4-il ~ ""4bl' .u..... _,Compress ~..;_,!1 J_,b •\.;-:i4 

. ~:y...ll_, ~.>JI •~., (Remote access line) 1/o interfaces -i 

: w._,wave tek ..JI j'-i-?- ,;c. WL._,k.JI ~t,>:il ~~ ul <fi...l J:.b .. o.>c. ~Y-

I • 



wave tek oJ..Jill .:4!- : (.)"ll..ll ":'411 

(Mainframe only) i.l;o. o_».>S]I OTDR Jl oJf-?.1 '-!L:. ~,.~_,IEEE-' 

1»_, ~_,~...._,WI wi~I..J.!;:.'i (RS232)ctii.. ~ ~ RS232 -~ 

_,..1_,1_, u o o;. ~\JY. <.3:1_.>b lJC- y~l j~ <.3:1_),. lJC-~ ~I.£. ~~I 

j~ o-',1.>...11 ..:..I.J4h::U ,-WI ~~ ~-" (if-1") ~-' (Software) ~ 

System Set ) ~~ .b,.....oJ ~\.;1 #...:~1 (yf -~") cJS..:. ~ Wave tek 

Connect ing a fiber 
Syst""' and lnstnuoent setup 
OTDR Test Set Up 
ors test setup 
Acquisition wi th an OTDR nodul e 
Resul t "enu l'ith an OTDR nodule 
OTDR trace display analysi s 
Auto,.at ic OTDR Heasurements 
OTDR Hanual "easure,.ents 
Result "enu or an OTS nodule 
Hedia and file edit ion 
Fi Ia nanagenent 
Trace overlay ror OTDR nodule 
Hacro 
Battery ..anagenent 
Install ing a nev sort..are 
Introducing a custo10 er logo 
Optical Ta lk Set Function 
Using the editor or keyboard 

(up 

help ¥ , 

I I 



Jm;tnt tlf!nt. 
Ht$ !i2l10 

Title 
0jl~t 4110f' 

Cd.bl• Cd~nt. 
Or'lgt~ l.O-t'tl:~l()n 
( lid LCIUtic.:~ 
P'l'ectiOI'I 
C()mm.e:rt: 

lfHJt'X 
Sptic• TIY•, bold 
:) top~ 'T!Yt::-tlold 
fl tJ,- C:n4 f!IJ• tllolo 

i moo• 

r· 

i 

~ m- hi l n mn . 
101 

llltlll ...,..., 
0006 
AIIMM 
SBEW18 
0 .. , t 

1.4650:1 
All 
•n 
At.:to 

$:nft.t.u'lrA 
1.50 

Itt: 1 .40500 

I. l"-CIO. ' :l;:l 

f'16 ~, ___ o_.:!:!S_ <e_'_"" __ -ii 

1··~- J. 
i liJ I I IZ 
~ (l.OO 1.00 2.00 

I 1\ : S 1LS9 ., 8: 4.062 .. 03 .. 

"""VE"f'eK 
81/12198 12 :32 

Hndu t e 
SOZ6PR 

le:tr 
Puln 
R.ai'IQt' 
Pu()hrtton 
,_.,,..,uJ1ng 
ftbtf tfull"'bt t 

SC;rt;er Cuff, : 
Renee:. l~nhelo : 
Oh~I,IJ fit.o.tb : 

""· 13 
0 • l [ 

' 

I 
3.(10 

~trtrlnt nun. 
104 

1310 nm 
! lXI nc 
20 t.nl 
JO "' 
16.0 .. 
-ec.o 
•u ... 

1
Jf s.o tiJidt.t 
• 1.00 J~;m/div 

Exa:mple at ;printed 'Trace • 

' ' 



wove tclt v-~1 J"\t+ : u-A-11 -,.411 

lnsl.rurttent 
HTS 5200 

Trtle 
0Petftof 
Cable ldr.nt. 
Or lg1n Lout ic>n 
Cn4 I.OC:<IIIon 
Or tetiOft 
Con:ntnts 

Jndex 
S~l1ce Thrul'lold 
Slope ' "'uhtld 
rlbtf hd Ttr'uhold 

Serial nutt. 
101 

llttlll 
JCHI 
0000 
MMAA 
- 6!!8 
0 •) f 

1.46500 
All 
All 

·"'· 
tvents 

(of OS) 
JHStant& 

(n) 
LOSS 
(dB) 

Sortwre 
1.58 

Reflee. 
(dB) 

ltoOUIB 
5026DR 

l~~tf 
Puhe 
R.tn9e 
~UQrutlon 
Avw•;ln9 
11~es' NJ.nttt 

Sutter C-otff. 
Rcflec:. Tt-ushl• 
Dhpl•'il Ghosh 

W~TEK 
lrl/12190 12::36 

Ser hi 1 r10". 
tO~ 

a? t1 U'l6 09 30 

1310 ... 
JOO •• 
20tm 
10 m 
16.0 
13 

·80.0 
All 
v .. 

Slape 
(QB/ItJO) 

Section 
(m) 

T. toss 
( dO ) 

ll · 511.Sq 0.7.90 >·40.06 O.f>:J7. S ll .SV D.:J25 

lrl "'C 2Zlii .S'I (1.3611 >-37 .97 (1.338 1719.95 1.196 

83 "'C 3233.26 8 . 112 II.3Z8 1002.72 1.006 

94 ""L 1062.03 -11.98 11.333 BZ8 .7S 1.SZ8 

OS t:L ( 33.19 

Example of prfnled "Table" 

II" 



wove telc v-4il' jlf+ : u-JLII -,.~1 

1 ns tt'Uft eo t 
Mrs 5200 

Title 

0;-••'• 
C'-blt lcS•aL 
()191fll0t .. tl•h 
tn.d huuon 
Ohdlotl 
Cmntnt• 

ln.c!•r 
5)11U Tlw'•:I''IOlcf 
S lept TlntMW 
fltltrf (n4 1f'lre;h•ld 

SertAI ni.A:JI, 

'"' 
r1etJl.stR 

tllllll ..... 
GOOD ....... ...,_ 
o-• t 

I. «.:DD ... 
• II 

Soft\lare 
l.S8 

lllOM\ ))) .. 
• ' 

~~ f~,_ ___ o_ . .,.,. __ .,_,_,_~ _ _ ·_·J-?-j.9"TCI6 

.00 1.00 

A: SU .S9 N 

"""""' 27J0.54M 

I 

2.00 

0: 4062.93 ... 

MOdo Itt 
S026DR 

1.• :~ 
P"c.tla 
R .. "<l~ 
~a-ol11t1on 
o\v!1'•91nv 
fl&l~ Hvm~ 

~tfllel Co~((. 

Rtfltc;, Ttu:flol• : 
01~pU:v CMsh 

Ser Ia I nun . 
J01 

1310 fliT! 

lOO .. 
zo "" 
·· ~ ••n 
13 

'e s.o $/'" 
, l.QI) ",_IO(ft 

' 

-·· .bt:o~S 
1\ 

Jl3l.l<Jo1\ • 

m .~ ..... ··20~ 

I:vants 
(or OS) 

Dlstance 
(") 

Loss 
(08) 

RerJec. Slope Section I. LOSS 
(dO) (dB/k") (~) (dB) 

02 "'( 2233.54 e.aw >-37.'17 9 .339 17:18.95 l . t% 

8:1 ........ 3Z33.Zti 0 .172 0.329 1002.72 1.086 

114 "\.... 4062.03 -4t.OO 9.333 828.18 1.528 

OS -- < 33.19 

Example efprinted "Trace + Ta/3/e" 

I I 

I • 

,I < 

I 
I 
I 
I 
I 

Ul 

lrl' 

<,: 

• I 

~< 
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wave tek o-4ill J~ : o-..UI -,.411 

' <J:> . ' !&! · SIISTD1 SEnJP 08/fl7/ll:J tn:ll'l 

{Jij9thl 
contrast 
,. LJ fiJ f 
Bacl:.l !gJ1t 
Utd c:u .-e ll'lll!lml\ge 

; ,)j, I! i? 
Lanyuage 

-21l 

J'i "'" 
Aluays 

y.,. 

English 
19:09 

08/07/03 
nn/fl\lfl./yy 

x .. 

(!-')~ 

OTS ili;J_,.. _;~I lJiJs o_ '\ 

~~f.>= ~l.)t- '-ll....)t _;-*"'~oft ~~1_, ~ (ON)~ U..:. .>A.!-I 

. ~~ Ji-.\ (Hard key) ~~ ~1.i..JI u- -"" _, Set up cw.. .)<:. 

~·~'&WI cJ.o Y..J Instrument Set up clli.. .)c.~~~ .>A.! f.>= -l 
~\ 

.; _,..:..!1 ~ »' ~ Wave tek .J+;.J ~~ ..:.I):~;~\ ~~ ._.k. ~ -r 

t.3,!_,b r;p ~.J t....~ } Power meter .;>_,..:..!' ~~ _,i (Light Source) 

+ ~I Ji.,.i ~I c-fli--

(0-i) JS..:. p1 ~l!Jt ~ u- Select clli.. .)c-~ ~.J _J..J.;.'il ~\:if.>= -l 

OTS J~_,..J 4J.....'il ~1_,£11 1 _o_ 'I 

. ~l!JI ~_,k u~y~~,Y. o_;~ (o-i) ~ ~~\...$:/'-' 

Light Source ..,:>_,...o!t J....;..l4 ....,WI Wt.ill .)1 ~ .)c-' u- J.J'il ~.;.JI 

Power meter ~ ......,w, Wt.ill .)1 ~ .)c-1 u- ~~ ~.;..l' 

,. 



~~ 
rnalnlof\Q Sit<tO, wave tek ~~ j~ : '-"'>\....JI -,.-l;JI 

. ' 

Memories •.ftl:>l4 ~b.ll ~WI <)1 ~ .)c-1 0.o ~WI &yJI 

(o-'1)~ 

OTS J_,~_,...J 4:-.;ill r-ilji.ll Y _o-' 
Light Source ;.0,._;-.ll .J~I ~t; -:'i.Jl 

( i-i) J$..!. wt..... .U..., ~~ · 1- · • 1!. • :i........:.\ill •'· , WI UWI t • ..bi...;,J\., . ..)" c.»':/ ~ ~ ...,.., (.)"' c <r' . 

: <.?YI w~yJI .11. ~_, 
.J_:,l\1 ul:i,?)_, ~ Laser off -

J_,bll ~_, ->_:,11 ~L........ •->~! rJ....>.>'I ~'~I/'-' Send Lambda-

J.#l ufo. ul "--L:JI .11..,.; ~'i _, J....yJI Laser JJ .,r.y.ll J .#l t:" .,r.y.ll 

Auto .b~ Power meter JJ .,r.y.ll 

(Variable) .J:!ll.. .:U...yJI >.J.illl .Jt,;:;;..l .'J6. ~~ _y._, Jl...J'il ..6....i _y._, Mode -

.,.;1; •Y:.:. JS ~y.11 Jl_,.b'il U:;! 4Ji Jiilll ~(ON) Scanning

. >):>~..Jl Wave length 4w~ (Off) 

.~'il ~WI <)1 .;~i >y t..P.-.)l ~'~ Return-

.. " 



wave tek ~l _:k+ : ~1 -AJI 

('-') ~ 

IV 



4t~ 
rre•n•0-9 S..:tor wave tek ~· j~ : '-"''l..ll y\,>11 

I Laser on J- I Laser off 

Toggle Laser 

Send Lambda 

Mode 

~ Scanning on 

Return Return Set ReflcvcJ 

I Source Zero Adjust 

I Powermet RealTime 

I memory r Top Thre . on 

I I Middle .Return 

I I Bottom (V-i)~ 

Save Result I I 
I I power meter · ~I .. ~, 'I Wli -. 1.....~ ts.J~ ~ . -

Clear memory 

) ~ wk.,>y -- · · ..lc ~ Wl.ill •*-' W 
1 r - . (.)D Return 

I lli..ll \, ~\.., c <,? . 

-: ti>YI ~.J 

Set Ref level 

A.....oWI Wl.ill.)lo.>_,..JI 0J.>.,r._,...l1 J_,.bll ~ ;;,\.i;:<l .. ~ Wave length 

• wbl.:.c '!4 

.•~I .;ill _;>...o ~ .. ~ Zero adjust 

W\ill .)1 tfr.JI 0J.l ~ ~~ ~J ~Y.:, ~-'(OFF) • (ON) Real Time 

. ~t....YI 

~ ~ ~ ~I AJI..bll wl! l.l} .;I~)' I L>"Y.' ~I.;. ~ 

.• ,, ~I.;. ~ 1<1 
• L>" .J"" • c.r-

. ~L.. Yl Wl.ill ~~ <,?_?.1 ;; .r ;;., _,..JJ 

Thre ON 

Thre OFF 

Return 

\A 



J..,.. ··' tJ,UJ\ 

,rl.il l ... , 'J?J 

}J 

r.I.J. J1r .J o J"''" 
.J'\) J,t,-) .:aT J , t_,J.II ~ _J..,.; 

''""' 

wave tek ~~ ~ : o-JI-!1 o.,L,oll 

\ ~ 



1) 

wave tek ..,.\;lll j~ : u-J\...11 ..,411 

(memories ) • . .fo1:,J4 4..-.oWI ;ww1 : ~ 

(~-'•) ~ ww :U.. 6.-:.t..:JI · I~ · · '' · :l.;\i\1 .ill;, WI w..ll .,k .k..:..JI ,.,)"' ~ ...r-~ ' u.o c "' '-! 

(V- ' <)o) •..fol:,.ll ~~~.,..; wi ~ ~J 

(\0\- \o. <)o) opl~l ' A,o'ii· <}WI ~~J 

cr .. -n i <)o) opl~loyi>.y.} wi ~ ~j 

' --..., ' -' <r· ..ruJ 
TOP 

Middle 

Bottom 

:.U.~ 

~_,...<oll •.;->ill ~ j~ •,p r .. ._.hOTS J_,,_,..J ~1-lll -._;;1~1 

(Optical Power meter ) 

Save Result 

Clear memory 

Return 



r 

CYfSeJ.!" 

..... \ u-

OTS c.J.J:~..1.4.1 set up ..:.1J1.¥:>J ~ ..:.1_,b.:i. '\.'I 

~~~ ~L.A.~ _,1 .,T>.,._;JI t.IJI! .. . II _,1 .,T>.,._;JI ~ <Y"WI •fiJI .;~1 .l>..! 

: ~YI ~l_,b.;.,-14 Set up ~'Jc.! ~ ~ ~ 'il ···:1'ii1 Select ct:i.i... 

(light source) ~.,._;JI ~1-: 'i} 

( 1310 nm , 1550 nm) 1...1 _y._, (Wave Length) <.r._,.JI J_,hll ~ ~- \ 

: ~YI ~b.lyll .:.r- _,1 C.w l...l_y._, (Mode) Jl...;'il.h..l~~-Y 

OLS mode .!lli$_, ( , 330 Hz ,1 KHz , 2 kHz l v ·) 

NO _,1 Yes 1...1 ~-' U...,.>..!l>yill Scanning~~ ~_,bl~ ~ ~ - T' 



wave tek ..,..41J1 j~ : ..,..:L...ll ..,.411 

: U; . ..,.J... 

JL.._)'il H .;1 calibrated ~J4c· OJ.li c.3ub ur- r'i.! c~l ul Yes )!>-'-'il <.?~ 

Odb..s~ 

. ·~ •->" _,1 ~.H:- ·~ t..l t.3<.). ,:p c.......ll .;1 No .J.P'II ~ 

• L..ll ·1 ·'~ )ll \:i,b Power • · ,:,1 ~~ • lJi ~ . ..;- J - r-" 

dbm _,1 watt L.l </'-' Unit "-LyJI •J.illl ).j;.:..l ~ 

Power meter ,,; eJI J,>il-JI : 4-i~ 

·J~I .;1 Auto t..l _,._,Wave length J1;, ,1 ..r-_,....11 J_,.b.ll Jtp.l ~ -' 

(1550 nm, 1310 nm, 850 nm) ~)II "*_,....11 Jl_,b'il u- t..l Jl ~yl 

cJc- ~cr._,.. J_,b .!lWA cJ.S. I~!?,.;; .. 1\ Jtp.'l u,..6 _,..; User J~'ll t..l 

. W\.iJ4 •~-"""_,..!1 "*_,..!1 Jl_,bl'l 

user .) _, l'l • _,.b.;JI .,; J~ l'l .;IS. I~) User select cr. _,..!I J_,hli Jl;li.l ~ - '" 

0- ._s.lA!I.,; ..!lli_, •fo ~LoS ..,.,._,..!1 J_,.bll '-....# .;1 Jl.p.l..} ~ 

800 nm -1650 nm 

(M.W ,n.w, m.w or (Auto)) L.l -"'-'Range ..s.lA!I .J.PI ~ _,.. 

~yl 0:!fo .;1 Auto store L.l -"' _, ( mode ) o-">._,!1 ci'l:i.i ..l.__.j J\.p.l ~- i 

. e;:-il:i.ill ~ )'_, 0~ 'i .;1 None _,1 ~ i_,sp ... _,ol ~ .;1 Autoprint 

~~ ~ Run Stop cl:ii. c)c m~4- L; ·=n.. 0:!~1 Jl ~~ f': : U;~ 

.~1 

Time Auto t.3<.). cJc- ~~ _,1 c)J~I c:;.j .J.PI ~ 

• ''I · "''·- 11~ · · ·"'' :.:- 11 · jll ... RealTime ~~ • - 0 r-" <r" J ~ . . u~ .;yw ...,.,..- (.)A .r--' J • r-" 

o ·"'I .!llj J)l;. l..s..u1... "I I . t. • · • . .J- - - .J' ~.)'"-' 

.( dbm • w (watt), dbr ) t..l </'J Unit •-">-)I Jtp.l f':- I 

( 0-300db) c:;. ..s.lA!I ~(Ext. Atenwaten) <.r.Jt:.. cJAJA ~~~ ~ -" 

(30db - -70db) c:;. ..s.lA!I ~ Alarm threshold Jl:,;)ll ~t:.. ~ f': -" 
.OTS J_,;->_,..l ~l.ll:-1 ~ ;;J;Js ~~ ~~ ~1_, 



wave tek "'"~,!ill J~ : o-JL.-11 ..,A.;ll 

·~ ots n:sr sttuP ooto7Jro to ·n:. 
· 4 ,~~ ..... 

I 
!Uij1'k,iflib 

t1o<t• 
suno1ng 
f'quer 

""" 
\htVC'S e"'IJILi\ 

~·-.. r ~ .. '"'"" 
MIU\ile 
MOCl fJ 
Ti'">ll! nuLo 

"·· · 1 ..... lJr'lll 

('·-·)~ 

(OTS) JJ:~~_,..J ~~~ ~ J..c. 

. A~ 14 Lp ~ f>;J Macro J-.i <~...oWl '-..:.Wl ( ' ·-'\) ~ ...} ..:.abl~ Yl '-..:.~ ~ ..7.l 

OTS J.J,!J.o .:.t...~ \ -'-·, 

-: ~Yl wt...4iJL) ?~ 01 OTS JJ:~.l.ol ,:f..., 

Power meter ..;~ y......J ~_,...;.Jio yill ..s_;....,. tJ'4i : 'iJI 

~ Power meter oyill ..s.i>- U'-J..;O j~ OTS J_,..,_,... ~1.~1 rW1 A~ 

..s _;,..... <.J"4i tJ;...l .)1 ~ o .).lill ..s _;,..... U'--Yi .ll _,.}I _;~I ~I C:: _?. ~~~ 

~ ,y;. o_,....JI ufoJ tJ4,JI ~ ~ u-·~ •• 1_;11 h i i'-'-.J ~_,...;.JI :.yil1 

. ._; _,...;.J1 y.......}1 

Total losses ~_,...;.Jl w4J)ll.)SJ1 .ilil1 1Y4': I,.;~ 

Wave jl_;b V''-iill tY-J~ OTS _;j;..l set up wl.ll~1 J..c. rW1 A~ -1 

( ~1 )..s_?.Yl ~ _p.~l~J:IW,,~I i>..4I....Ai>..1 ~J~ tek 

.("-•) JS..!. wl....,>y .;.,)l.j..,; tY-j~ Result c t.:a.. ~ .J.A...;.Jl ~-.,. 

~~ .).>..~light source _;_,...;.JI ~L) ~WI WW1 ..,1c .J.A...;.JI ~ -r 

power meter •FY'..sfo-w ~ ~w1 t..:.w1 ~ .ha....oll f>; ~ 

·y1~ . ..S..P- . 

..sfo.... <Y'4' j4-:H 4J ~1 .lUll IY4i ~l.rJI ~_,...;.JI w4JYI 4..:..) ~J ~ .£ 



JL _; ~~ j4-?-l \.,;ti '-c. _;ill ~ ~ .f> w' ~ Y _,, power meter o )~'il 

. light source 

<}.ill~_, ON~~ 4.,.:; Al-' "-.. !1 .. !.!1 ~ .)cl Source cl:ii.. ~ ~~ A?-o 
. light Source .,?_,...<>ll J....yoll ~b 

~~.lUll y~ A?_, power meter >_;iill.J>_,...<>ll J;:l:i....JI ..:..1~1.) :b.l A?- i 

: ~YI ~~h...ll 0< 

Total loss (dB)= P1 (dBm1) - P2 (dBm2) 

light source ~_,...<>]1 J....yJI 0< .U..yoll o_;.illl ..."' p1 .:;1 ~ 

. · ·-11 J,W........l\ .. · L . o · ,~11 .. W., ~\0 · '~1 1 2 r..r ~ . <Y-..F <.:F .r- <.S _,..... Li" .. . . .r- ..,.,. p 

Power meter 

_,1 ( 1 m.w) <.#i ( o dbm) 4-:l'_, ~_;l.p 9i calibrated 0fo 01 L.l p1 -

"-4 <.?4 0 .fo 

o~l+Jio~l_;ill ~total loss~~ .lUll 4 0~ ~)-:c- U..yollo_;.illl w;tS I~)

~ m<.j.;4-JI myill ul Li"l....l ~ ~.lll o.b.y, Power meter Li"Y' j~ 

( odbm )~ 

(p1 P2) · ; ·''I . J. 1<11 .lUll ~ · u o ·.. "-1.. ··'I o .ill\ w;tS 1~1-, U:!-! <.:;..)" "' . c..r- .. c.J. Y-"-l" J- .) • 

:~~ 

: db ~.lll o.b.J 

•:,>:_;1.:. _,! '-':!.;b; ~_;.l! 0:/ ~~ l.F ~ "-:Liy ~40 •.>.>.-' ~ 

Pi~ Po 

Xdb= -10 log Po 

Pi 

: dbm Jl>.b._, 

..:..1_, .,.4- \ .)1 "-!.,........ 4J.i; <.ji <} o_;->iJI l:F-~ ~ly ~l# o.b.J <./' 

Xdbm=-10 log Po where pi= 1 m.w 

Pi 



"""" (.,I.. <>'4iJI.m : ~I~~ 

: dbr o.b._, 

( - -'1 :i.bi;) ...._t..l :iJoi; '' ;, · u.a; i - • . ,:11 · ... ~~~ U...l • -......u o.b. ~..r' - <.r ,.,...,... <$ c.r J- r..P ~ - J' - - j <.r" 

l'o 

rr 
Xdbr=-10 log 

OTDR J~l .::.1..1~1 v- 'I 

..)JA ·~ VFL O.b.J- \ 

Fault locator • y!4.o J.bc. ~ _,.. .l:l~ - r 

o~I.WUi..J! OTDR o.b._, .r 

~jA ,._,...;.s VFL O..l.:o.J .. I.W....I ~.)o A.' 

~ ._,..:, _,1 VFL 1 Hz _;~I~.}> uc ~'il ··'){»_, VFL •Y.- ~~ .lA.! 

\o + no <F_,. J_,b_, ~l.b.S r5 o ~L....l ~_, VFL cont .)..!>:.'il ~.}> uc 

- ·t.; . J'A -" 

fault locator ·~ ~ ~_,.. ~ .41i 1< ,_, 

:~)II ..:...1~ >,Y:.t.,... J.bc. ~_,.. .l:l~ Set up ~l.lc.J <.3:1.}> uc "* 6..&.1.}> '-""-' 

~~~(select~ .:.:r) ~'il ···J!'l._, fault locator ~_,l M'il .lA.! -

. U"4il' • .l,ll ..... J)lll ..:...1~1~ 'il J.,...l Set up cUi. .)c. 

y.. _yw 'oo. _,i y.. _yu 'n, L...l _,._, u.......J~.i .. ~l.,r-_,.11 J_,hll ~ ~ -

. ~)U ~I ~I _,.!I ~ .)..-5.:>'il J,.t..... .b.,...;..~_, 

.)1 > 3db ) 0:1 C-''fi "--:!i <;I _,, Auto t...l Fiber end threshold .b.,...;..~ -

Auto u_,5:; ul J..oi:l-' (>15db 

. Average J,.c ~ ~ ~'il _,i Run - Stop cUi.. .)c.~~~
ulS .,_,... -...:.WJI c)c •Y:.'+- u4J'il "-.!'+'~~Average J..c u- .~'il .lA.! 

. J.bc. ~L... _,1 ..,lUll J_,.l..ll I» 

('~'-i) JS..!. W:!! t..J"4ill l.l,ll Set up .)\.HJI ~~~ 'il J..c ~ ~ _,. ('-•) ~ _, 

( J.i\.$.11 "-J'+' <,>i ) J.Jl$.11 ~~ ~t.......ll .!ll~_, u-4iJI .lA.! ~ rWI JS,..:.ll ~Y-



o(J: !XI - OTDR TEST SETUP . 09/07/03 10:16 

·au It Locator 



WdYI: lo:k u-l!IJI ~ :..,..-..It '-1-1!1 

nm,' n · nm ..r.Y" J_,J...,. ~_,..;..II ~~ cJ-..;'i .;._,..,. ~ u.- _;\.p.ll ufo. 

: ~'JI t>'l:!i ,-J:1 ~I <> _,..;JI 1:0. J)li.. L>"'J :i..S. i .11 4. _,..ll t>'l:!i ,-J:/J \ o o • 

~l.liill -

J,b...ll "J\...... -

I I 
O;lltcal fiber 

~lwto~~~eter 1--9~-/--t!---EQ~/'-ffil O 

Relative Splice 
1 

Connection 
level (dB) I 

AnenuatlOn 
D&r.vQ<>n 
2polnts 

-------- / 
!'·! 

Anenl.lall/n clue 
to splice Anenuallon duO 

8 

rS filill -

End Ollltl9r 
or a Droak 

to 1he conniiOtloo • tRefiQctance 

Oistanc<> {l<ml 

Typical backscatterecHraoe 

tV 



Press HtLP auaJn for· turtJn:<r tnforna.Lton 

Hold STRRT toy to bogin reaJ tiho "odo 

Press SIART J:ey w Stdrt. averaUJnU 

Pross SEr -UP to conilgure lMI instrunont 

rress RESULtS to anatvse use trace 

Opening screen example (MTS 5 .t(J()9) 

OTDR . t.::..i.l 
"~.)-

c)c- Jp..>ll ~select cl:>i. <)c.~ .J.!>.i..'il ,·,J:~'.DOTDR •Y. .;~' .l1.! 

('-"') JS..:. ~.; •'Y.' ..::,~ L>" ~fo.. WUJI ufoJ tesf set up .ll.le.'il wu 

WUJI .;~'-' otdr test set up .> .J..o....;,JI .Y...;b iP j~ ~·'J4' J.oe ~ 

: ~'J' L>" ufo .;ill ~_,J..l:..J' 

<->"l.foll •'.fr' J,.! lA.~ ~ ul~l u.- '.c._,...,... r.s"' :Acquisition : ~.JI 

J,..;U_, setup 

,ALL , 1550 nm , 1310 t..l _,._, ~ -....1~1 ~ 1..5;,!1 ~_,..II J_,bll

(nm 

j~l ~~ ~l,;.i1 .. _,>_,'il c.JL...;'il .h..; _)~I ~ ( 4"1.oy.JI I<.S.J~) c.JL...;'tl .h.;

~lft'il ~~~I C~-' 4.;->_, U"l.foll 1..5.>.._, ~~ U:CY:. ~ 

j~ 

.. u~"'nsec:20' ·t>" 4Jl....) ~ ~~ ~~ U:CY:. -

'-~-'1 

TA 



wave tek ._,...1;111 J~ : ~~ y.,.JI 

~ 

300 k.m 

auto .:uS:~ Jlcm n · .)lcm n ..>-cJfo ._,h.WI C_,...,J ..s_,:;.....

Ssec : 1Om in .yo r...>"4ill .y.j-

Will 'lli · 4...WS Result · l.;ei tY'. ~ r..>"'Y • • • , 

. ~lA~I~._.:;ll J:..liJ~'iiJrWIIr.'~ 

~I ._.k. ~I '-!t:;s; -

~~ J~._.k. wl..b~ clyl -

Fiber parameters : ~ 

.):~:~ill ~ ,· ,; i . . 11 ...-;-_,..II J_,.bll -

~~~I wl.c .;ill ) ... ..S.:.\'1 J,.t.... -

~IJ,.t....

ALL tr.,..ll r.l.Jl>ll .;~1 ~ 



~~ 
rr.un<I"'Q S .wC IO( 

""to 

Spl tce Threshol~ 

Ret h:c:. Thr..:t:hO 14 

Slope ThreShold 
Fl~er End thresho l d 
D l spl ay Ghosts 
Slope Hethod 
L.auncl1 Cab 1 e 
Results on t~oco 

Rona.T)cS !~nito~bili.i'======:iii:: 
wavelength 
Index 
Section A_lt 
Scatter Coaff. 

Laser All 
Hode 
Pulse 
Range 
ResolutIon 
Acq. T101e 

Splice Threshold 
Reflec. Threshold 

Auto 

Slope Threshold > 0.10 
Fiber End Threshold 
Display Ghosts 
Slope Hethod 
Launch Cable 
Results on trace 

wave tek '-"'\.:ill j~ : ..,..JUI ..,.4)1 

T'· 



wave tek ..,.\jill~ : u-Jl-11 <,1-;ll 

Wavu 1 omy lh 1~1Un111 SH 
11\lltiA 

Section A_ B 
S catter Coeff . 

1.4bSI111 

0 . 0 
- 7 9. 0 

OTDR TEST SETUP window 

cl:ii. ~ ~~ <.3:1.). ,y <.:>1~ ..sl cJ_i..)l l.J.J~ 4LY.JI rYill fy 01 ~ -

: ~~ <.:>1~1 ~.ll.J j~l r~ LiA.J ·~~~WI WI.! 0- autotest 

ALL Laser 

Auto Mode 

Auto Resolution 

Yes Autos tore 

Yes Fiber noumber increment 

Auto File naming 

Result <::~ ~WI WWI : ~\!i 

-· t-/15. -' -~'I U..C. WI .lL> ~ - • -~'1 UU» ~WI Will . <T ...,. .J u-J"' • r . .J ~ e;: . ~ .J 

~.>.:..S ~ ~~ rWll 4 .J\#.1 :Splice threshold -' 

~ 4 <.i4 rW <.ii .J_,.l> ~ y. .J None 

~b .. is uL.Wll J$ _;~ .J".J All 

A '1 ~ I.A .J_,.l> ~l.rJI u L.Wl ~ 4 ~.) ~~ Y..J ----

5.99 ~ 0.01dB) L>- ._...Ju.~1 ~_,..!1 0-~1 ~~ Uj\S I~! '11 <.!u..ll 

(dB 



wave tek 0'4111 ~ : ..,.._L.It ~~ 

:~ 

db 1" 0- ,Jet wl.blll ~ ~ ,·,u splice threshold =3db ~ ,:,tS l~l 

. u.,.,..s ..Jt1.: )\h Jj)'l t...l ~ ~ 

ALL c.r-'>1.fo'i I .l:t.,WoJI 

~ ~ .>iJ Gi.htS _,.J;:;... ._;;11 ..:..t....tS.Jl'l ~ _..\ ~1 y. .J : Reflecthreshold -" 

:rJ".J wiJ~I G~ 

<!.u...S ~ <J~ .-us. il <.Si J~ r= y. .J None 

Gl.ho.ls wl....\S...;~I J$ J~ Y..J All 

..:....1.$ I~) )'I G.WI ~ '1 ~ ~)!J ~ ~ .1.;....;:. ~~I y. .J •••••• 

(-11 db ~ -99 db} c)A l..>.J U.~l ~I c)A _,kl ~I 

ALL c.r'>lft'i I .l:t.,WoJI 

G~ ~ ~Y..J 6.AS ~~ c.1-o 04-1 ,y:.. •J'-!c Y..J : slope threshold -1" 

.... ..:..1~1 . ,-.J J. 

G.AS ~ <$'4 c.1-o <$1 J~ r~ y. .J None 

<!.u...S ~ <$i.; c..4-o .;I J_,..b y. .J All 

~I ..:....1.$ I~) '}I ~I ~ '1 ~ JJ..1l ~ ~ .1.;....;:. ~ ~I y. .J --

0.01 db I km ( ~ 1.99 db I km) c>o ~.J U._,...;....JI ~~ c>o _,kl 

.1 db/km s c.r'>l.fo'il .J..,...io Jl 

.JI Autoufo t...l ...."' .J <!.u...S w\.:ll'l .... ~ .l:l~ ~ .J : Fiber end threshold -£ 

( ................ ) c)l ( ................ ) c>o Manual W r.;i.; .l~ 

YJ~ ~ ~ d.;t....... .h.! U"tS.J)ll Jlfo J_,..b t.I"J : Display Ghosts - o 

.JI Yes 1...1 <./'.J (connector .JI J,.\Sll "-:!~) .>;~I u-I.S.J)ll ~~ '-!1......11 c>o 

No wfo ,;;1 ~ J...;.;;.J No 

~~ J~..; ..bii.. G.WI ~ yes ~~ .,;.,. -

<J\ 2pt ufo ul t...l ~.J ~1 c.1-o ~ ~y. ~.J: Slope Method -" 

(LSA) ~.). .JI ~~ 

LSA ~~ .J..,...io 

: ~'itS ~ ~ U"l.:iJI ~ ~~ A...bi.i.ll .l:1~ : launch Cable - v 

...... w • ~~ ···''I t.l., .6,.,1-llll 4J.i; NO -- ~..s ..r..- - .~-. 



wave tek 0"4iJI .}++ : uoJL,.ll y.,.ll 

markers Jl .).:o.l <f' ~1.¥1 u.&; MARKER 

(M:::~rl<cr ) .:.lj.}-11 '-lll.)llA~I;:.; ~\:Ull ~ (JI 1$1 3 MHrkP.r 1,/ . ~ 

( - - ) ~I L;J,;b ,Y (1 ) .JI (l .J \ ) .1_,... 
N 0 """"~~~I .6,..GJI 

t..l y. .J ~~ ._,Jc. l'i:.:.ol:UII c:.k y. .J: Results on trace -A 

-....Jc. 'I.:U i · .~ ..bll '""' -11 ·· t. -i None • ~ ._; UJ"' ~ ~ <.; 

wl_): ..... ll ~~~_.]c. ~\:Ull ~ ~ ..;i All 

Fl .ly.o <.J.J-l wi_»...JI ~ Fl ~ .bii ~ Graphics only 

ALL """"lft'il .6,..GJI 

<!.>~ ~.J:.J J.J~' .; d.b~l ..>--~ '-!t..ol ~.J : Remarks intable -'1 

: ~.Jwl~l 

. J~l .; wtk..::L. ..;i ~W.J ~ None 

• ,. ,; > •• 11 U....IY- 4ll~' f> ._.:ill ..I.Wll c:.k Notes 

wl.lo.:..)WI ~.J r~' U....I.J! 4-1~1 f> ~l..bWJI u41 Uncertainities 

·.I .~II ~ ~ :i • n; •,11 . ...,....... e:; . . -

Fiber parameter : ~ 

• :i.i:,'J\ 4...1ill '· · ~ 4....!iJII ·"' - I ·.I \iJ. .....;L,IYI .:.,\ . ' . - ~ . .J:.J - ~yw . - ~..,-.J 

: ;.r"'ill»! L>" ~_,..-.!1 u4J~I..; r~l .,r._,..ll J_,bll y. .J : Wave length -

850nm multimode-1300nm multimode-1310nm singlemode-1550nm 

singlemode-1625 nm singlemode . 

.Y.Y. ,y .JI 4~ t..) ~ ~ ;:.;.J u4J~ R.l .JW.:,'il J,.l.... y. .J : Index -) 

~'11 ~bl confirm cUi.. .)c. ..b.i.....:.JI ~ wtS~I ..s.),:,.'i _J....S:J'll J,.L....l }fi; '11 

: 4--o ~ ~I~...). 

fiber parameters _.]c. .l..w,JI -

index~~

t.,lll Jfi; l f>i ~l_,sll:i.; 0*1\ wtS~I .t....t; ~u ~preset index .)c .l..w,JI

r+"" ':II Li!_>b .Jt- y _,!h..! I 

,.,. 



wave tek ..,.l;AJI jlf..l. : ~~ .,.411 

exit ~ confirm ~ ~'-! .J~ 'il ~l:i -

A! c,?!l_, (A, D) 0fi :UL....JI ~..:ill._, .) .• £..::11 J..U •Y-1..... J-.. <..~'-':Section A-D

. J,.; .:;. ~ 

. .l>WI , - ·• '·!II J..l..... ~ ~ _, : scatter coeff -

....;t,J)LJ ~ ~_,) ¥Y1 rfill 0-~ 4 ~-': back scattered coefficient

((S.M) .b...;JI '-:!~6.1 

1310 nm ~ -79db• 

1550 nm ~ -81 db• 

( .b...;JI •~.>Li.. w\,J'il ) M.M JJ ~4 L.i 

850 nm ~ -70 db • 

1300 nm .l.ic -75 db • 

OTDR J_,.J_,..J ~en; ·'I .::.L...4iJI Y. ~.'I 

: ~._p.l.. 

..::,;\$ 1# (bad r' good ) ~ JA. J..a _,..11 o.) y... 0- .>Sl:ill start - Stop J..c J:.! ~ 

: .;i'il 0- ~)1.! ~ 

J_, 'il J..a _,..11 0- y _;n., J..a _,.. 0- fol .) Y-" J -

~ J .. < ,, . ti.:..J .._aJ;.j . 1 . ·'1 -- _,...... <.5" c: _ _, - Y-"- '-""" .r' 

~-" oJt.:.l ._..11 c:L:i.:.,; ~ ..>#-pigtail Jl ~-" -

<YI.:lli J,t$ .) Y-" J i':>t;. -

Run- Stop ct:a.. u-lc ~~ ~ J~o_,..ll (test set up) ..:..1o1::.:. 'il J..c .AI 

J,! 0- c.o~l ~jll >.foll ~c.} (average) J..c 0- .~'il ~ ~ .JI.b:ll'il_, 

(Acquisition ) 

wl~ 'il JS "-il.:iS _, '-'4J'i1 ,y. ~~ ._.b.WI <"" .J ~ Run -Stop J..c .:;. ·~'il .AI 

(enter) t:a.. - . L · 1. '·· "'''1 - ..:..L...Will .....al:i.i.... • • <11 --.:.t.:.~1 1~ c ~.)"' 15- ~ lJ'o'o'o' r-"...J - 15- Jf'U <r" J <r"" 

rWl ~~ ~~ (f-'1) ~-' "-!_,lb.. ool.ft ..;i ~1_, ( --.:.l.!JI Ji,...l) Jy.-_,..11 J_,~ 

~\I·-\ ·i_, ub,. 'jl (<>-'\) · 1<' . 1....;.u WiJ\ .l1.l '· '.II • ~ -" • ....,....., ~ ~ -· <->" - • c..s---

' 



wave tek ~I .JI++ : uaJl-ll ~1 

!'0 



wave tek ~~ J~ : ..,..o~-11 ..,.4)1 

IS] ll 
J+...o.14 tu.JJI ..:..... 

~ 
. 

(J..>~) ..,.U...)'l ..:..... 

D 
-- - - - --

u-li&..)'l !J~ ..:..... . 

G 1-'.;!1 <? .JI;-')1 '*' ..:..... 
QJ ~~ 

--
l!fiiiij l.. WwJ i-"_,..ll 4~1 <.iu.JI ..!.A 

liffi:] JiWI W -"" I.>J;ill '-¥.,..... <.illoll o!.Jo. 

[]] ..,.\;ill '4l\i.) f;;. IJI.. t) Jj.ull .:..... 

-
f..Q] (Marker) t~l jj.ull ..,Jl t,_,..;. u~\ efo.t l..,~;.i 

- ---

"' 



J 

wave tek ~~ .N. : ..,..L.Jl ":'431 

\.e--.-4i ~ .;;II ~I ~ • 

Cursors Jl ,-1~1 -

cursors ct:ii.. ~ ..bo.....;.JI ~y. CP L.J:o-o o.h. ~ ,.~ 

~ ~ · .<. · ~~ ~ · .<. L. • ··•I · 1 ~ w .tL.tl cursor J l ~ ~ u.:r-: ~ J u.:r-:~ u _ .. ~ • .J 

(dotted) 

: ~YI ~ ~~ Ji.,.l -

'-..WI u.s; A 8 . ~t...wll • - . J • ~ 

A,B 0- ijL..JI • 

A,B 0H t'l)l ~~~-»c.»-* 

A 8 · 'I -'1 ' - ~ · WI .ilill* • .:»! ~ y <-..,...~ U"" 

ZOOM/ SHIFT ct:ii..* 

: ~)TIS~~ J.;.. l~ ~ 6.h. ~_;,ZOOM ct:ii.. r.fo. 

·~ y_,lb..J16.h.ll.l.ic. ~.J.J CURSOR(A,B.AB) )#I* 

ZOOM ~ .bi...;,JI* 

~~ - . L • . . ~ -''1 ... C~II* ,...... <.}}~ (F ~.) ~ 

~ .bi....<JI ~ J..ISJ4 ~I ~I.>'I.J ._.L.~I ~_,!1.)1 tP--.)1 * 

~ "<" and ">" 

SHIFT -

ol.h.~l 0H JU;ll EVENT ,.._.~1 ~.).I)C-\.:wl.; _,1 tfol ~~.!~.!~ 

TABLE J.,~l ~1.»1 

CURSOR 0- ~.;ill~~ uU....I_,.._, t .Y ~ .h.I.J .....a-* 

.w... 0fo. CURSOR Jl y..fi~lo.h..!ll.JI ~ ol.h.~l ~ ~.._.~A* 

J~l~~ 

6.h.ll ,., .) -

.)!,!ill ~l.l!.J G.hJI t)H ~t...wll -

..:u..J4 ~~ .ilill -

~.J l.JI W.h..!l 11>. ,:;c. ~WI U"\S-.j~l -

o.h..ll J.>i ~~ t»- _ 

c.Y,WI.J ~I ~I t)H ~I J_,.b-



wave tek ...,..l,!Jt .:J+.. : U"'lo..ll ..,.411 

d_,.>.;>-11 ..) wll:..:..::lo c I.;JI * 
J ~I . . ~ l.<" I , -J . lY' <.):>A ..;-:- f"'J 

expert_~~~ -

notes table ..,Jc. ..b.i....:ol -

~I y _,J.b.JI ~::t..ll r..4JI_,edit t..:>li ~

exit ~ .l:.i....;,t -

~J i;~ ._)SJI .liill yL..:. ..j <L.\.,;,.:;..I .:fi.JJ R.l .)-&'11 J..l.... ~J ~.Jill_, 

~ ~L.... .;=.Marker B \Marker A~~ .::F ~., Y...# JS.l.liill 

. ~.;.:.!1 I~ db\ Km Y...# JS.l.liill ~., ~~ .:..t,.Y- Loss .>Jill "-!WS ~_, 

.• &I.WI ~Zoom cl:li.. ~.;b .p ~1_, ~I tl.,;,.:;..t ~-

W)L., _,..II tJ.o uJSa.l'l I :i ? p o jill I ..ill:; ~ ~ t.,... 'O.li ..>" ¥ ,_;.. o y.i ~ J 

.:..t,b]4 ORL >.lJ~I ¥y.<JI • y'ill ill<.#~_, U\;1'11 ~~ _,t (Connector) 

:¥'it 

J,?.A.J ~ ¥y.<Jt u4)'11 ,:p y,a..Jt ~~ ?-'.JJ Start -Stop J..c ~ -

Marker A , ~.;b .:,c ~., 4-1 o.lJ~I ¥y.<JI >.;.lilt ill Ll"~ Jl~l ill..WI 

Marker B 

I~ -.....,WI WUII U\.!JI ~ ~ ~ Expert cl:ii. ..)c. ~~ ~ - 'f 

~I c 
UI...!JI ~<)c. J-""_,..11 Manual cl:ii. .)c.~~~-r 

Ut..:.ll ~<)c. J-""_,..11 ORL ctii. .)c.~~ ~- f 

-') ~J vil..4! ~ o..>J~I oy'ill .ili 4 .!...l.>o..'Jl! ~~ 0_,.>;>-~ 1 .; ~ _o 

o.lJ ··'I ~ · ·- 11 o . ,~II .~ ·" 4.i, .L ' - '·" WI JS,.:.ll · ('\ ..r- - yo- .>-' ~ , J'"' J <r- ( c:-o ~ 



wave tek ..,..A.;l!l..ilf+ : (.)'<ll..JI .,.t,JI 

Expert Overlay 

Marker I Manual Splice 

Table H Trace I Lock Marten 
ORL 

Curs . AB H Cursor A H CursorB lklele Resuh.i 
Slope 

Zoom H Shift I Notes Curs. A B 

Event I Exit 
Zoom 

(VS) ~~ Exit 

Soft Keys menu (OTDR) 


