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In fol lowing your directions I 
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h.ve 
of • 

preplred the 
" ediu. Range 

The purpose of this report is to exa .. ine t.he design of 
s .ediu. ringe digitil co ... un i cit.ions bus . This report . ill 
esti b l ish the need f o r such a syste. and generate 
alternative designs other t.hin the design used . Following a 
brief de scrip t. ion o f the syst.e., s,,"er a l aspect.s of the 
design .i II be discussed. A generlll conc l usion "nd s the 
.. a ; n body o f the report . 
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Russe II J . 811~er 
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ABSTRACT 

The requirements of the .. edium range digital 

communciation s bus are that it have four channels each ten 

ki lometer s ,n length ind each having a band ... idth of one 

m,ll,on bits per second. 

A bus of this nature has appl ications at the Nevada 

Test Site. Thi s bus could be the .eans by wh ich inforlllation 

is gither ed .hen " nuclear test is being conducted . Another 

use for this bus is ... here co",munications between ~wo points 

' 5 I imited by a natural barr ier such as la ke s, mountains and 

caves. 

The design of this bus uses fiber optics. A bandwidth 

of appro>:i •• tely 63 .i II ion bits per second i. at tained 

.hi Ie having a total est'.ated cost. of ilbout. S60 ,000 . This 

e s timited cost includes loading, labor and components cost. 





Report on 

THE OESICN OF A MEDIUW RANCE DIGITAL 

COMMUNICATIONS BUS 

I. INTRODUCTION 

Th. high t.~hno I Dg, er. h •• brought about fl.t.r w.,. 
of co •• unie.ting ;nfor •• tion . 

ItIust go froe point A to point B .t a rat. of one .i II ion 

bits per second . 

I 

Th. con •• ntionl' •• thod o f tran •• itting data i s through 

•• ir. usual I, IIIlde of copper . Thi ••• thod of trlns.itting 

data i. ".'1 slow. With aodern ad.ance. in co •• unic.tions 

through f i b.r optics, high b.nd.ldth •• an b. ,tt,ined 

••• i l)' . 

F i b.r optics is b •• ically trans.itting infonlltion on 

-. ,gilt •• "es through I thr •• d-I ike gl.s. fiber. Through tile 

use of fiber optics I d i g i tsl o;o •• un i cations bus ten 

,n longth • i I I b. de. i gned . This bus 

i n' or, .. t i on fr 08 four electroni c devic •• , sends 

i"fo~.at io n ten ki lo.ete~s in dists"ce, .t • ~ate of one 

.. i I I ; on bits per second, to four • i n i co.put.~s • • h; ch sto~. 
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fibers and inexpensiy. coherent light source. and detectors 

.ak •• it pos.ible to conltruct long distance co •• unie_tion 

s,.t ••• of this nature . 

Thi. report . ill •••• 'n. the n •• d for such •• ),st •• and 

.Iternati •• designs . It .ill .Iso di,cu •• fiber opt;<; ••• 

the b •• i. for the d •• ign . 
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II . NEED STUDY 

.i II .how the 5)'St •• '. u •• fulne.s as •• 11 as gi •• $0 •• 

us.d . 

At the Nand. T •• t Sit. nucle.r t •• ting I. being 

Infor •• t.ion i. recorded for .ach nucle.r t • • t . 

Tr.; Ie ... th.t cont.in .. ecording in.tru •• nt. Ire .o~.d fro. 

one test locltion to .nothe .. . 1II0.;ng t.he tor.i Ie ... is • slo w 

.itoh i" t.lle tr,ile ... . . . IS II'''." to 

the.e .. ecording t .. ,ile ... the co.t to eo". th •• i. high . Th. 

bu i It . TI •• pr.dicted cost pe .. _.11 d.y i. S500 . 00 . Th i. 

include. lo .d i ng c o.ts . 

the trei Ie ... then .n •• ti._ted four to ten .an days ." b. 

"".d.d . TI •• cost of cabl. to f.ed po .... to the trai ler. i. 

If • po .... 

• ubst.t ion e ... t be built , then .n •• t i., ted 50·180 .an day. 

ar. n •• ded end .n add i t io n,l 'SO,OOO .OO to ' 200,000.00 for 
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equip •• nt . 

If the t.~ai I.rs •• r. located i n " per •• nellt. centr. 1 

location. co ... unication syste .. I ike the one described could 

b. used . For ,,"".ple , • "ucle.r test i s gOing to b. 

c onducted ten ki lo •• ters a •• ., froll the pe'II:1nently located 

record i ng tr.; I.rs. At the sit.. of the test, four 

.. Ieet-T onic i nfor.at.ion gethering devices .ill send the 

in for •• tion to the recording trl' l •• s through the bus . Th. 

r.to" at which these devices trans.it inforM.tion is one 

.illion bit. per aeeond. II syste. lik. the one describ.d 

co uld b. used In this "~,,,pl • . 

Another ." •• ple of • us e for this $yst.e could b •• h.re 

II na tura l barrier .altos i t neces"lry for the co.puters or 

recording equip .. ent to b. sepa.ated frOIl the •• nsors or 

infor."tion g"the~;ng de. ices . 

• ~e .ount"ins, oceans, o~ .alle),s . 

The p~eceding exa.pl •• a~. just two of the applications 

that a digital co •• unic.tions bus .•• )' ha.e . 
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III. ALTERNATIVE SOLUTIONS 

Th .. first. .It.ern.t;.", to the given design would be 

copper Wire . Associa ted . i th copper •• re IS a 3 . 2 ua /kOl 

dele)' f or eyery pul.e •• nt . 1 To achiev" .. bs"d. id th o f one 

Wegllb it per second o n "s e h o f the four c hsnnels, we . ould 

need 32 cop pe •• i r •• for "seh cha nnel , Or .. t o t sl of 128 

f;oppe •• i res. The •• in proble. sssoc i. ted . ith ... . ng copper 

. i re. is the interhci n g c ir c uitry . Th" ... ount of . one), and 

ti .. e that i t. wo uld tlke t.o design proper in t e rhcing 

c i rcuit.ry for 128 wires is grOit . 

Ano the r alternst.i •• t. o t.tI .. given de sign woul d be .. 

co •• unicst.ions .y.t •• th" requ i red band width end di.tlne", of 

The re are e. ny ad •• ntlges of fibe r op t ics o •• r 

Bandwidth o f ' i b". opt ics I S I ; ", i ted to 

t.heoretically one ter.hertz .h i Ie Most tr~n sponde r s h •• e 

, 
Hi I I 

• n d Pe t e r so n, ",'r''-'''''''-'' --""""C.,.,.",.",--_,""",d".""C" ,O""..",",'"...",',',O,-,",-","",d,-,O, • .,.,'"",n, p . 4 3 7. 

-
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bandwidth " of 36, 5 4 , or 72 101H z . Fiber optics are immune 

to elect r OlOag netic jn t .... f .. ,enclI . here .. lcro w"v "S are not. 

If th e area . here the s ystem needs to b e us ed contains s tray 

e l ectro •• gnetic wa. es that may in terfere . i th th e 

.icro".v.,s, then this s ys tem could not be used. 

natural occur"nc"" such as stonn" and I ightening also 

inter f ere with the operation of micro wa ve commun i cation 

s y s t .. . ,.. 

The cost of a .. icro wa ve system t ha t wou ld perform the 

r equire.,ent.s of the syst.em .. ould be:as .ueh if not more t.han 

a fibe" optic syste ... 

The l ast. alte rn at ive wou ld be to de sign a d i ffe ren t type 

of fiber optic system. The design that I S used is not, by 

any mea ns, the only type of fiber optic 5)1ste .... There are 

• any different types of f i ber opt i c 5Y5te.5. lII .. ny th i ngs 

c .. n be ch .. nge d, such .s the operating wive length, the nu.be r 

o f f ibers, the sou r ce, the trans.itter, or even the type of 

f iber t h .. t ;s used . 

Si nce the design t.h .. t 15 used no w IS a fiber 

s y steOl, the cho i ce of the best alternat. i. e would 

opt i c 

b •• 

different fiber optic system, because 

already been work ed "ith . To change 

fiber optics has 

the design entire l y 

would usu ally require 100 r e time . Th is fiber opt.ic systeOl 

would be made I n such a way that it . eets the design 



requi re .. "nts . If a fi ber optic S1 ste" could not be used, 

then the ne xt choice fo r the 5 1 st .... " ou ld b .. ~ m,cr o wa ve 

The copper w,re would be .. I~st 

r .. sor t, us ed onl y if the fiber opti c and .icrow"ve 5 y5t .... 5 

fa i le d. 
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IV. THE BASICS OF FIBER OPTICS 

Th .... are thr •• basic: typ.s of fib.rs , s i nil •• 001., 

.ulti.od., and g .. ad.d ind." fib ... s. F i g. 1 ( 1)2 shows the 

singl.rnod. tranl. i ssion f i b.r . Only the light whic:h .nt ... s 

p.rp.nd i cula .. t.o t.he input. s" .. fac. at. the c:.nt. ... of the 

fiber g.t. t. ... n •• itt.d •• 11 oth.r light. b.l.s a ...... fl.c:t.d 

by the input. surfac: • . Th •• ult.i.od. fib.r is shown in Fig . 

1 ( b) 3. Th •• u l ti .od. fib ... c:onsis.t. of a c:o ..... t.rill and 

liGHT ~~~t::::::::~f-SOURCE :>l 

UGHT 
SOURCE 

LI GHT 
SOUB.CE 

a) SINGLE MOOE FIBER 

b) MULTIMOOE FIBER 

c) GRADEO INDEX FIBER 
F i g . 1 

2 Buc:hsbau .. , Pr.c:t.ic:al EI.c:t .. onic: R.f .... nc:. Olta , 473 . 
3 Ib i d . 
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a ~Iaddi~g which surrounds it. Th. jnd." of r.fraction 

bet .. een tlu cor. and the cladding is very high. For thi, 

r.aSOn .11 of t.h. light b •••• wh i ch .tr i ke ttl. cladding at. -
• n Ingle .r. r.fracted back into the core. Th. cor • 

Mlt,ri,1 i ...... ally. high qua li ty gil" .nd the cladding 

•• , b •• diff.rent. kind of 5110", or plastic, or so •• other 

• It.ri.l. 

Fig . 1 (c:) •• 1'10 ••• graded ind •• fib.r . 

Tllis fiber provide,. • gr,dual transition bet ••• n the cor. 

• Ib i d . 

, , 
.\It! , 

!! _ . .1 ____ _ 

" 

o. . I I _ . .1.._----,..---, , ' 
• • 

Fill. 2 
, 

• 
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and ttl_ cladding in IUCI'I •• " that the r.frlcti •• ;nd ... 

bend.s the I iii'll. r.y, Is shown . Fig . 25 sho ••• cro •• 

.ect. i on of • graded i ndu fiber . Th, ind •• of r.fracti o n 

A graded ind •• fib.r usuilly ha •• cor. wh i ch ••• "ur •• 

• icr o n • . Th. fibe,. i ••• d, of gl ••• throughollt . Typically 

The drawback of using J orlded index fibu is that it i s 

hard to coup l e I i ght i nto the fibe .. effi ci ently. 

Th, nUlle ri Cl1 . pe r t'UI (NA) of. graded i nd .... fiber 

def in e s I c harl e tari . ti c o f the fib.r i n teres of it s 

i. given by the following for.ul. : 

NA=No ' i"6 .. Nt (24 i /( i .2)} 1/2 

No is the ind •• of refrl c t i on for .ir , 8 i. the s."ieue 

ICclptance ,ngle, "1 i. the i ndelt o f r.fraction of ttl. c lad , 

i. til. i nd ill pH, •• ter ud A i s g i un by I-N2 /N
t 

' wher. 12 i. the i nd •• of refrection of the core . Using thi s 

, 
Their 

• 
Sheres, Holee , Bu tusov , 

coeponents, p . 3 . 
"d 
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infor •• t.ion •• c.n c,lcul.t. the "".ue .ng l •• t whi c h 

light .ill b. coupled i nto the fiber . 

Th. 10 •• i n fiber. " ••• • ur.d ,n decib.ls .nd i. equal 

to ten .utt. ip l •• d by the log of the rat i o of the pOler out 

For Ivery c oeponent. I n the f i ber opti c 

,,.st •• there . il l b. an I •• oci.t.d 101 •. 

for .11 fibers us.d ,n the .yst •• there i . an 

Tll i . IS the onl1 pu·t of the band.idth 

i. i t.t i on for which cOlp.nut i on i. po •• ibl •. 

• "ter i . , dispers ion p h ,y l an i 'port,nt. part. ,n the 

• ~t.nt of pulse spr •• d . For •• ch cOlponent in the syst •• 

the lUI of the squ.r •• of .,ch co.panent '. pul •• apr.ad 

giv •• the .y.t ••• • • pu l ••• i dth 7 Usually the pul ••• idth 

i. used only .ith .n.log .,.t ••• . 
The n •• t .t.p i n descr i b i ng the c harlet.r ilti e . o f the 

grad.l i~dex f i ber wou l d be to aho. how th. band.idth of 

If the bandw i dth of the fiber i .. 

1 Sh:or.a . Ho l.e , Butus ov, pp . 811-102 . 



gi •• n, th.n al l that i. n •• d.d i. to d., id. this b1 tho 

I.ngth of tho fib.r . Thi •• ill give the b.nd.idth of.1I 

tho fib.r in tho .,.t... If tho pul •• bro.d.ninll of tho 

fib.r is kno.n , th.n 0 . 35 divid.d b), the pul,. bro.d.n in g 

.ill give tho band.idth of tho fib.r . To f in d the .,.t .. 

band. i dth, tho b,nd.idth of .ac:h c:o.pon.nt of tho .,.t •• 

WIN . l/f a l /f , • 1/', • . . . . • l/f .,. n 

WAX . 1/' 'I)'. 2al/fl 2 
, , 

• 1/'2 • .... • ll'n 

Con.id.r the following .)'.t •• : 
"'0 .... [:> rIC ", D ,"' .... o 
TRMII5MITTio.R 

TlAMSWITTER : PULSE ItDTH.1rSOURCE. 75 p. 

OPERATINC IAVElENCTH : 840 no 

SPECTRAL IIOTH : 2no 

FIBER PICTAIL : 50/125 Ct, NA=0 .20 

OPTICAL POIER : 30.r 

FIBER: 50/125 Ct, MA.O . 20 



SPECTRAL ATTENUATION : 2.2 dB/k. 
MATERIAL DISPERSION: 83ps/n.-k. It 840 n. 

BANDWIDTH : 1.1 CHZ-kll.t 840 n. 

CONNECTOR : 

AVERACE LOSS IS 0 .7 dB/ •• t.d plir 

RECEIVER : PULSE BRDADEHING .Trv." 0 . 50"s 

FIBER PIGTAIL : 50/125 CI , NA .0 . 20 

ASSUME 1 dB LOSS FROM RECEIVER TO FIBER 

13 

The first thing that i. don. in a"sl),z i lill I fib.r opt • .; 

...... - (_Iter i " d is pe, s; on ){s plc tr.1 .idth)(d istance ) 
I d i sp· 

1""d i liP" ( 83 ps/nll-ke) (2 n. ) {IO kill 

""'l-'d isp'" 1 . 66 ns 

ff . b =1 . 1CHz-k./lO k •• 110 MHz , .c 
fib.r' 0.35/110 MHz =3 . 2 ns 

( "r :2 'l' 2 'T :2 'Y 2)1/2 "r ob." source • fib.r • d i sp • fec 

1"'obs" «15 pal 2 • {3.20 ns )2 • (1.66 ns )2) 1 / 2 

'"'robs: 3.64 ns 
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Th ••• end procedure in analyzing a fiber optic: .yshe i. to 

of the input Ind Ol,ltput pulses are knoen, then t.h. 

3.64 nS 

ns .. 96.15 11Hz 

The final calculation concerns hoe aueh po.,r is 

del ;vered to the recei •• r , Th i,. i. done by su ... i n!if the 

10lses in the syst •• . Th .. total los ••• in the $yst ... • r. 
con.erted into. percentage 10SI. This percentage 10 •• i • 

• ultipl ;ed by the optical po •• r coupled into the fiber which 

r •• ults in the po •• r incident on the recei •• r , 

Thi •• " •• ple giva. the re.der of this report I b •• ic 

IInderetanding of hoe to InalYZ8 .. fib.r optic: ayst ••. With 

'this b •• ic: understanding the read.r should b. capable of 

following the de.ign of the pre.ented fiber optic ."st. ... . 



V . THE SYSTEW 

Ttl_ or i II i nail '1 propoa.d ayst... ..IS a .. avelenllt.tI 

division .ult i pl.King "st.. . Figur. 3 sho.s ttl. attl •• lti t. 

v W w 
V D D 

M 10 1(", M 
V 

V 
. 

TAAtlSf'\'''''''''' REC:E IV£R 
Fi 11 - 3 

th.t 'I.' to be used ••• the 00-1613 •• de by NEe. Ttl . d.t. 

The li ght 



Thus the path the light tra.els '5 

large r esulting ,n ",ore light loss . The ob.ious solut.ions 

to decreasing the loss of the fiber '5 to ,ncreaSe t.he 

w~v .. length . 

The total lo ss of the system is 50 dS. This l a rge of a 

loss forces the designer t.o increase t.he optical po wer 

coupled into the system and the .esponsi.ity of the ·system . 

The opt.ical power coupled ; nt.o the system can be increased 

by using an inject.ion laser diode (ILD). Wit.h an I LD th .. 

input pow .. r cou ld b .. as high as 10m'. Using an IlD for ~he 

transmitter w, I I also rais .. th .. cost of the syst .. ~ . Wi th 

the increased input of optical powe. the respons;vity of the 

rece'ver cannot be raised enough t.o Overcome t.he syste.5 

10$$ . 

used. 

cost . 

For t.his reaS on th .. Mult.ipl .. xing syst. ... wi I not be 

Th .. advantage of U$,ng a Multipl .. ~ing SysteM is .ainly 

Graded i ndex fibe. CO$t SO.85 per meter or S8500 pe. 

ten ki lomete. p,ece, The fiber cost ; s th .. greatest of 1111 

syste. co",ponent$. The mult;pl .. ~ing system e.ployes only 

One ten ki l omete. p,ece of fiber where 115 anot..her syst .... 

could employ four, one for each chann e l 

It h a s been sho wn that increas,ng the wa.elengt..h wi II 

lower the loss In the system . Thus a syste .. wh ich operates 

at II highe. wa.elength wi II be us .. d. 
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Th_ O •• iSln U .. d 

This d •• i gn I'll' In oper,t i ng •••• I.,.gt.h of 1300 ... . 

Op.ret.ing .t thi, h i gh., •••• I.ngt.h reduc •• t.h' 10 •• of the 

.,..1. ••. Th, (ost Ind th.r,for. the qUII it,. of til, .,.t •• 

C>--m La , H H .. !. } aHJ 
C>--aJ ].I H I . I ., "",,,m--O 

t> III Ll H , •• , .. ' .1. . m-,o 
[>-!II t .I 1. 1. , .• .. , I L 1. m--o 

''''~ 

I - •• 111 

0 racai •• ,. 

[> - "r, n •. .. c •• ".ct~ 

Fi. _ 4 - f II •• ,. 

2 . 2 k. lengths .r. Cllt .n Illch • '1)' I. to opt i .izl tha i , 

TRAN SMITTER : 
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BANDWID TH: 100 MH Z 

OPERATING WAVEL ENGTH : 1300 HI.! 

RI SE TIME : 2 . 5 n5 

FALL TIM E : 2 . 5 n5 

DPTI CAL POWER: 60 II. 

FIBERPICTAIL : 50/ 125 Cl F IBER , NA =O . 20 

FI8ER : 

50/125 e1 FIBER , NA=O . 20 

BANDWIDTH : 1.7 CHZ-IOII AT 1300 NY , I inks are 

co nc atenated using e"lds , itssu .. ed t.o hlYl' .. 10110$ of 

0 . 1 dB ea c h . 

RECEIVER : IoI - A (O t.l LOT- B3 0D -4 -R 

FIBER PICT AIl : 50/125 Cl FIBER, NA =0.20 

SENSITIVITY: -30 db. 

BANDWIDTH : 100 MHZ 

CB NNECTDR : Nee i06-110-S014 0 . 7 dB Ion 

The data s heets f or these component s are gly e " In the 

append i ~ . 

To det."r.ine the b an d.idth o f th e 51st" .. we dQ t.h e 

f ollo " lng : 

, ,. , "1 . 1 CHz-k . / IOk. = 170 101Hz , " 
f ree" 100 101Hz 

ll f
5ys " l/ffiber · I / f r ec 



Ilf "1/170~Hz. 1/100 MHz .,. 
f sys" 62 . 96 MHz 

\9 

The baod"idt,h of t.he 5ySt"'" '562.96 mi II ;01'1 bit.s per 

second. This is far abo"" t.he required rat. .. of one mi II ion 

bit s per second. 

The only requir" .. "nt. l e ft for the syste .. is t.hat. enough 

pow.,r be incident on the r e<;ei."r. Tllis .. eans that. the loss 

in the system has to be with in the range of r"sponsi.it)' of 

the receiver. Th e tot,,1 loss in the s y s tem is ca l culated ilS 

ITEM LOSS 

:> connectors 1." dB 

10 km fib", 11 .0 dB 

.... elds 0_.(0 dB 

TO T ~L LOSS 12.8 dB 

12 . 8 = -10 log (percentage lost) 

perc entag e lost.= iH. 7S~ 

The optical po".,r in ci dent. on rece ive, , s: 

pout=(lOO uw){O . OS25)=5.25 u .. 



Ttlis a .. ount of opt i cal po wer IS . it tl in ttle sens it.iv it.y 

of t.he recelye r . 

Th e Sit. Er ro r R~t.e 

Ttle error t.tlat. occurs wi t.tI t.hi s s y st.e. ' $ less t.han one 

b i t. out of every bi II ion sen t. . This is stlo .. n on the data 

stleets in t.he appen d i • . 

• hich is anot.her att.ract.i.e feature o f this de si g n . 

Ttle Cost. 

The pr ice of ttle C DT · 8300~ trans.it.t.er Ind rec el.er 

pa c ~ ag. ;$ Sl3.S .00. T he pri ce of the NEe 906-110 · S0H IS 

$14 . 6 0 and the feedthor o ugh IS 1 3. 8 0 . The pr ice of the 

f i be r is SO. 85 pe r .et.er . Ttle t.ot.~1 cos t. o f t.tle ... teria ls 

for t.he syste. ,s $~1 , 170 .00. Ttl i s cost eKcludes labor 

needed t.o build t.tle s yst.e • . 

The labor cos t. needed t o bui Id and test t.tle syste. is 

esti.atea .. t bet..een ttl i rt.y Ind f i ft.y lOin days . Ttle CO$t. 

per lOa n day IS esti.at.ed at $500.00. Thi s i ncludes IOlding 

costs sue tl as ad .. ins t.rat. ion bu i Idings, ad .. ins t.ration 

p esonnel .. nd sup port cos t. s. Ttle t.otal cos t f o r t.tle s yst.ell 

is est i.ated bet ween $56,170 .00 Ind $66 ,170.00. 



" 

VI . THE REMAINI"; WORI< 

Th ...... i n i ng lork wo u l d b. to develop . hbr i cat. , and 

t. •• t the davelop •• nt.t 10d. 1 of the •• diul ring. digita' 

Th i . ')I.t •• wou l d b. bu i It and t".tad unda,. cond i tion • 

• i.i I, .. t o tho •• unda .. wh i ch i t would b. operat i ng . 

Bui Iding this .)'.t •• would b. " •• u ... of bu)' i ng th. part. 

,nd putting t h •• t o g.th, .. . Th, projectad coat for the fib,,. 

optic p."t. and •• • •• b l)' of the f i ba,. optic parta i . b.t" •• n 

156,170 . 00 ud 166 , 170 . 00 . Thi , ;"dud •• til, ,,,h , 
lo ad i n g •• nd I.bo r costl . 

Th, p"l" ad i "" IS , II t he l o r k that i . I .ft. IInco.p l atad 

on tlli . pro j ect . 



VII. CONCLUSIO N 

Tile designed bus used f iber optic s to achieve a 

band . idth of 63 Mi ff ion bits per seco nd per cllanne l . This 

ban d. ; dtll fa r e_cee ds tile requ i red rate of one .. i 1 f ion bits 

per second per cllanne l The need for a bus of this nature 

is f ound at the Nevada Test Site .here it coufd be used for 

infor.ation gathering. 

The bus consists o f a transraitter, ten k ilo_e ters of 

fiber and a rece,ver. The operating .. ave length 's bet .. een 

1300 n. and 1400 n • . 

easy to Ma i ntain and troubles hoot. Th" " rror r ate '5 less 

than one bit out o f every bi I I ion sent . 

The cos t of the syste_ .h ich inc lud e s IOl d i ng , 

pers onn el and co.pon en ts is about S60 ,000 . 
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PiULH\1!iAIIY DATA SHEET 

FrIlER QPTIC PRODUCTS 
l1li/"-<:0111 u.sn aIOOf,INC. 
rue SOMERSET STREET . 
N&i 1\I1\.NSWlCK,. NJ O6Q01 
(201) 2$-7OOCJ 
,.,,~ 

III/A.cOM LA.SII 01001, INC. 

Featuring: 

LOT-83004 

lJOOrlll 100 l1bps TRAHSMITIER AHD RECEIVER 

, 

"Dati Rates (rom lOOl(bps to lOOHbps 
"SO .. 10·' at 100 Mbps 
·1300 Nanometer Operation 
*Distances of up to 12~ 
"Eel Input and Output 
·Hermetic DIP Package 
"EMI and RFI IlmkIne 

• 

Description: The lOi-8J004. fiber optic transmitter and receiver pair, takes 
advantage of t~e low attenuation of fiber at a wlvelen9th of 1300 
na.nometers, to provide relfabl.e data transmission up to 12 kilo-
meters. The hybrid units operate at a dtta rat! up to 100 Mbps 
with a bit error rate (BER) of lus tllan 10·'. The transmi tter 
utilizes MIA- COM Laser Diode's high performance 1300 nanometer 
1 fght emitting diodes (LED). The Germanium APQ used fn the 
receiver has a sensitivity of ·30 dBm (I mlcrowatts). The recei ver 
tolerates an optical Input power of ·10 dSln (100 mlcrowatts ). This 
dynamic .. ange of 2Od8 offers the capacity Of operation f .. om 1 meter 
to 12 kllomete .. s • 

The hybrid units are contained in hermetic DIP pacakqes, that 
a .. e capable of operation over a .temperature range from O·C to 
+50·C. The modules ope .. ate wlth differential ECl Input and output. 
Single ended ECl input and output 15 available upon request. 
The trans~ftter operates on a single ·5 volt power supply, the 
receiver requl"es a power supply of ·5 volts and ·25 volts. 

lOT·8J004 

Pa .. ameters 

Transmitter Receiver 

Supply Voltage Ground to ·5 vol ts Ground to ·5 vol ts 
Ground to ·25 volts 
2SOnA maximum Supply eu .... ent 

Bandwidth 
input/Output 
Storage Temneratu .. e 
Dnerac lng Temoe .. ature. 

2SOIIIA mul_ 
100 MHz 

EeL 
o to +50·C 
o to +60·C 

1(10 MHz 

Eel 
o to +60·C 
o to +50·C 



'. • 

, 

W.velength 
Rise Tfme 

Fall Time 
Output Power -

, 100\l1li O. JNA 
50l'1li O.2NA 

• 

.. Sensitivity 

Hu:llIIJm Input Optical Power 

Dynamic Range , 

lOT·B3004 

TRANSMITTER 

• 

Fiber 
Fiber 

lDT-83004 

RECEIVER 

. 

• 

Min • T". Hax. 

- 1300,.,.. 
Z.5ns 
2.5ns 

'00,' 150~W 
40llW '0,' 80,' 

Min . Typ_ "", 
-27d8m -3OdBm 

-IOdem.. 
(1 Q(h.W) 

'OdS 

Information pl"Clvl ded by MIA- COM laser Diode , Inc., is belfevl!d to be accurate and reli abl e. 
IIowever. no respons ib ility is assumed for Its lise, or for Infringement of tile rights of othE 

:VA-COM Laser Diode, Inc., reserves the right to make changes at any time In onier to Impro\ 
t~ e design and to supply the best products possible. 



00·8673 - IL L ILLLJ 

Wavelength Division Multiplexers • 

oo.aen is • mullCIIIMt~CIIe_ef used in W'O/r,j rNa. _!gill 0Msi0n ""-"iDIe_) $yII~ 10 oner .... Irln&lno$SlC 
~ oIlIClIir;al l itItt t.IibIe. • 
oo.esn .. '"""" ..... IO'~ we ... $)'SIft!\. 

APPUCATK)NS 

• o.-ay we ... $)'SI..n.. • r....., ; .. ~ we ... 1YSItm. 
• \..ow inM~ict'o IOU. 
• 9larr.o MOIITlIIon: widIoand and low etOa-IIlk. 
• HigfI eeeuraqr 01 e.tIIef .... Yllfngllt. 
• ec.ro.CI It'd IignI weIghI . 

• wa ' I.'W1II cnaflc:1.ristiQ rneasuremtr'L 

.. ~ ~. 



M",",OR PERFORM"MC'ES 
~, GO_""I 

MAJOR PARAMETERS 

• WOM!ype 

o U .. 100 -,. 

: 3YW.19~.390 ...... 
: 6Og 

TYPICAL 0iARACTEAISTICS. 
TYPICAL _VELENGTI-! CHARACTERISTICS 
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NEC EllCItOnIcI U.S.A.., Inc:. 
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NEC Electton~ (E~I GmbH 
"-. 'll·m _00. " 
-~ .. <JI" .... . ___ ... CO .... , ... 

FO<», 


