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ABSTRACT 

T"'e requirement.s of t. ... e .. ediu .. range digital 

communciation s bus are t"'at it "'ave four channels each ten 

ki lometers ,n length and each having a bandwidth of one 

m,ll, on bits per second. 

A bus of this nature has applicat.ions at the Nevada 

Test S ite. This bus could be t"'e MeanS by w"'ic'" information 

;s gat"'ered wh en a nuclear test is being conducted. Anot"'er 

use for this bus is wher e co .... unicat ion s between two points 

,s I imited by a natural barrier such as la ke s, .. ountains and 

caves. 

The design of t"'i s bus uses fiber optics. A bandwidt.h 

of appro"i •• t.ely 63 'Oi II ion bit.s per .econd is at.t.ained 

whi Ie having a total est.i.at.ed cost. of about. 160,000. This 

estimated cost includes loading, labor and components cost. 





Report. on 

THE DESIGN OF A MEDIUW RANCE DIGITAL 

COMMUNICATIONS 8US 

I. INTROOUCTION 

Th. high t.~hnology .r. h •• brought about fl.t.r •• y. 
of COlllluniclting infOrlntion . 

'lust go froll point A to point B at I rat. of one .j 11 ion 

bits per .econd . 

I 

Th. con.entionll •• thod of trlne.itting data is through 

I .ir. usually IIIld. of copper . Thi ••• thod of trans.itting 

dati is ... ry sloe. 

through fib.r optics, high b.nd.idth •• an b. att,ined 

••• ily . 

Fib.r optics is b •• iel il y trln •• itting infonlltion on 

I igllt ...... through I thre.d-I ike 131 ••• fiber. Through the 

UI. of fib.r optics I di9i1olll c:o •• un;cltions bus ten 

inforlll.tion frOIl four electronic d •• ice., .ends the 

info r •• tion ten ki lo •• tar. in distance, .t • rate of one 

IIi II ion b i t.s per second, to four Min i COMput.e rs , .h i ch store 
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fibera and inexpensive coherent light so~rc.s and detectors 

.ak •• it po •• ible to con.truct long distance co •• unic_tion 

s,.t ••• of this nature . 

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

.Iternati •• designs . It .ill .Iso discu •• fiber optics •• 

the bu,;. for the d •• ; gn . 



J 

II . NEEO STUDY 

.,11 .ho. the 'yllte.', us.fuln •• s as •• 11 ss g i •• '0" 

used . 

At the N.~.d. T •• t Sit. nucle.r te.ting IS being 

Infor •• t.ion i. recorded for •• ch nucle.r test . 

Tr.; Ie ... tll.t. conhin .. ecording ' .. stru •• nt. Ire .oud fro. 

one t.st locati on to .nothe .. , 

.itoh i .. tile tr,ile ... . 
. . 
IS !I'''''' to 

the .... ecording t ... ile ... the cost to eo •• th •• i. high . Th. 

bill It. TI •• pred icted cost per _ ... day i . 1500 . 00 . Th i. 

include. IO ld i ng cost •. If po .... h •• to b. s trung out to 

the tr.i la .. s then an .sti,nted four to ten •• n day ••• )' b. 

Th. cos t of cabl, to f.ed po .... to the tr.i lar. i. 

approll i e.tely St .OO to S2 . 00 per •• t ... . 

sub.t.t io n e".t be built , then .n esti •• t.d 50-180 .... day • 

• re .... d.d and an add i t i onal S50,000 .00 to 1200,000.00 for 
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.quip •• nt . 

If th" tr.; I.r • • • r. located in • per •• nent centrll 

loc at ion. co," .. unie.t.ian sys t" .. I ike th" one described could 

b" used . For ex .. eple , • nucl •• r test .s gOing to b" 

c onducted tan ki lo •• t.rs 

recor d ing t r. ; I.rs. At 

"W"1 

th, 

fr08 th" perll:lnently located 

site o f th" test, four 

electronic infor •• tion !ilathering device. wi II sen d the 

i nfor •• tion to th" recording hai I.r. through the bus . Th" 

r~ot.e at which ttl".a d •• ices trans. i t infer •• tion IS ona 

• i II ion b i h per second. II S1st •• Ii k. the one d •• c r i bed 

c oul d b. used 'Il this e~ •• pl • . 

Another .xI.ple of :I use for this 5YSt •• could b" .h.r. 

a .... tun, 1 barri.r .ake . i t nec e ssary for the co.pu t ars o r 

recording equip.e nt to b" se parated fro. the •• nsors or 

infor.lti on glther;ng de. ices . 

• re .ount.ins, oce.ns, or •• 1 Ie),,, . 

Th e preceding ex •• ple" .re just two of the .pplic.tions 

th.t • d igit. 1 co •• unic.tions bus ·.it)' h •• e . 

--~~~ 
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II I . ALTERNATIVE SOLUTIONS 

Th" first alternati • ., to the gHen d es ign ," o u ld be 

copper wire . Associated . ith cop per .ore IS a 3 . 2 us/k .. 

delay for eyery pulse lent . 1 To ach i ev .... ba nd width o f one 

Wegabit per s e con d o n "ach o f the four c hitn nel., ••• ould 

need 32 coppe r . i .e . f o r "ach cha nn"l , o r .. t o ta l o f 128 

c:opper .ires. Th" •• i n probl". associated . i th ". '"g copper 

. ire. is th" inte rf acing circuitry. Th" ... ount of . oney and 

ti, ... that it wo uld tlke to de s ign prope. interfacing 

circuitry for 128 wire. is gre.t. 

Another alter nl t.i." t. o the gi.en design woul d be a 

co •• un i cat ions .),st •• the raqu i red band., dth and d j ahnce of 

There are •• ny ad •• ntlg •• of fiber optics o.er 

Bandwidth of fiber optics . s I, .. i ted to 

theoretic .. II, one terlhertz .. hi Ie Most tr~nsponders have 

, 
Hi I I 

OrganiZation 
~n d Peter Ion , 

and De sign, p . 
Di 9 i hi s yste .. s : Hl r d.~re 

4 37 . 
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band.idth" of 36, 54, or 72 101Hz. Fiber optics are immune 

to electromagnetic; interference .. here ""cro w"v es are not. 

If the arei wh ere the system needs to be used contains stray 

e l ectromagnetic _a .es that may i nterfere . ith the 

.,cro.".e5, then this system could not be used. Ma ny 

natural occurences such as stonns and I ightening also 

interfere " ith the operation of micro way e communication 

s yste. s. 

The cost of a .,croW"y., system that would perfor" the 

requ irellen ts of th e syst.em would be 35 much if not more than 

a fiber optic system. 

The l ast alternative would be to desig n a d ifferent typ e 

of fiber optic system. The design that I S used 

any .. "ans, the only type of fiber optic 5ystelll . 

• any diff.rent types of fiber optic syste.s. 

;"n"t,by 

There are 

can be changed, such as the operating •• Yelength, the nu.ber 

of fibers, the source, the trans.itter, or eyen the type of 

fib er that i s used. 

Si nce the design that is used no. IS iI fiber 

syste., the cho ic e of the be s t alternatiye would 

optic 

b •• 

differen t fiber optic syste"', because 

already been worked "ith. To change 

fiber optics has 

the design entire ly 

would usually reqUIre ,"o r e ti"'e. This f iber optic syste. 

would be .. a de ,n such a way that it . ee ts the design 



require,"ents. If a fiber optic S1ste. could not be used, 

then the next choice for th e S1st"", "oulli b" ~ ,",cro"ave 

The copper . ,re "ou ld be .. last 

r"sort, used only if the fiber optic and .icrowave syst"",s 

failed. 
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IV. THE BASI CS OF FIBER OPTICS 

Th .... are thr •• basi c: typ •• o f fib.,-., siAilw .0.1., 

.",Itieod", and gr.ded ind." fiber •. F i g _ 1 ( a)2 show. the 

s;ng[' ~od. tr.nsw i s. i on f i b .... Only the light which antars 

perpend i cular to th" ;np",t; "urf,cw at the c:antw .. of the 

fibe .. gat .. trans"itt.d. 'II I othe .. [ight; b •••• are r"flact.d 

by the input surf.c.. Tha .",Iti.od. fibe,. i •• hown in Fig. 

1 ( b) l. Tha w",lti.od. fibe .. consis.t. of" c',," •• tal"' ; "! and 

UGHT ~.":2:l~t::::::=~f-SOURCE :>l 

LIGHT 
SOURCE 

UGHT 
SOUBCE 

CLAOOlNG" 

-ba: .--t~ T' 

a) SINGLE MOOE FIBEJI 

b) MUlTIMOOE FIBER 

c) GRADEO INDEX FIBER 
F ig. 1 

2 Bueh.be",., Practicar Elac:t,.on;c Ref.renca O.t. , <4 73. 

3 Ib i d . 
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a c:ladding which surrounds it. Th. ;nd." of refraction 

For this 

reaSOn a II of the Jigi'll. be ••• wh i ch atr j k. the c ladd i ng at -
an angle are r.fracted back into the cor •. Th. core 

•• teri.1 i. " .... ally • high quality gl ••• and the cladding 

•• , be. different. kind of glo,., or pllstic:, or so •• other 

•• t.ri.l. 

Fig. 1 (<;). sho ••• graded indell fiber. Th. gnded 

Thi. fiber provide •• grad ... al tnnsition bet ••• n the core 

• Ib i d. 

. , 
.IIt1 , 

!! ---'._---

" 

' . 'I I __ .1-_____ ,.. __ _ 

• • • 
• • 

Fig. 2 

• 
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and ttl_ cladding in 111,10;1\ II .,)' that the r.frllcti~. ind ... 

light. .. ay, •• shoen. Fig . 

•• c;t.ion of II graded indn fibe,. . Th, index of refraction 

"""s"'S the .. adius is sl1osn . 

• icrons . Th, fibe,. i ••• d, of gl ••• throughollt . Typicall, 

The drnbJck of using J graded indeJl fibn is th,t it i s 

hard to couple I i"ht into the fibe .. ,ffi<;i,ntly. 

Th, nUllerical .pe .. t",.-a ( HA) of II graded i nd ... fibe,. 

def ine ... characteristic of the fibe,. in tare. of its 

lIcc.ptance of the incident l i ght . 

i. gi",n by the following forllul.: 

HA=No.in6 ~Nl(24 i/( i.2»1/2 

ace.ptanca ling I., "1 i. the i ndelt of refraction of the cl,d, 

;. th, i nd i" pH ••• ter and A i II 9 i "an by 1-"2/Nl 

' .he,.. N2 is the in d •• of refraction of the cora. Using this 

5 

Their 

• 
Sha .... , Hole. , Butuso", 

co.ponent.s, p . 3 . 
Opt.ic.1 Fiber Sysh.s 

Dkoshi , Opt.icsl Fibers, p. 38. 

"d 
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infor •• t.ion •• can c,fculate the ••• i.u •• ngle at .hich 

light .ill b. coupled into the fib.r . 

Th. loa. i n fib.r. I ••••• ur.d ,n decibels and i. equII 

to ten Iu I t. i P lied by the log of the rat i 0 of the po •• r out 

For Ivery co.ponellt. ,n the f i ber optic 

"1st •• th.r •• ,11 be In ••• oci.t.eI 10 ••. 

For .11 fib.r. us.d ,n the .,st •• there i. an 

.avelength. Tlli. IS the onl)' put of the band.idth 

i.it.tion for whiet, coaplnution i. po •• ibl •. 

Wateri. 1 dispersion p l 11S .n i .po rtlnt part. ,n the 

•• tant. of pulse spre.d . For •• ch co.ponent in the syst •• 

there i. an ••• oei.ted pul •• broldening. 

the lUI of the squlr •• of •• ch CD.pon"nt',. pul ••• pr •• d 

giv •• the .y.t ••• •• pul ••• idth
1 

Usuall, the pul ••• idth 

i, u •• d onl)l .ith Ina log .,.t ••• . 
Th" ne,.t atep in deacr i bing tile cllaracteristica of the 

grad.l inda,. fiber would be to silo. hoe the band.idth of 

If the bend.idtll of the fiber is 

1 Sha r •• , Hol.e , Butusov, pp . 89-102. 



gi •• n. th.n all that ia n •• d.d i a to di, id. thia b1 the 

I.ngth of the fib.r . Thia wi II give the band.idth of all 

the fib.r in the a1.t... If the pul •• broad.ninll of the 

fiber is known , th.n 0 . 35 divided b1 the pili •• broad.ning 

.ill giu the bandwidth of the f i b.r . To f i nd the s,.te. 

bandw i dth. the blnd.idth of .Ieh eo.pon.nt of the .,at •• 

MIN. 1/' .1/',. 1/', • . . ..• l/f s1s n 

WAX . 
, , 

• I /f2 • .... • 1 / 'n 

Consid.r the following 
1'10 .... [:> II{" .. ,,,,,,,, 

TRMII5M ITT ioR 

o 
REC!lv~R 

TaANSMITTER : PULSE IIDTH.1rSOURCE. 75 pa 

OPERATING IAVELENGTH : 840 n. 
SPECTRAL IIoTH : 2n. 

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

OPTI CAL POIER : 30.1 

FIBER ; 50/125 CI, NA.O .20 



SPECTRAL ATTENUATION : 2.2 dB/k_ 

MATERIAL DISPERSION; 83ps/n_-k_ It 8.0 n_ 

BANDWIDTH : 1.1 CHZ-k_.t 840 n_ 

CONNECTOR; 

AVERAGE lOSS IS 0 .7 dB/_.ted p.ir 

RECEIVER ; PULSE BROADENING .Trv.. .. 0 . 50ns 

FIBER PIGTAIL : 50/125 GI , NA .0.20 

ASSUME 1 dB LOSS FROM RECEIVER TO FIBER 

The fir.t thing th.t i. done in ,",I),z i ng • fiber optic 

b)' the following . 

....... - (lI,teri.' dispersion)(.pectr.1 width)(distlnce) 
I d i sp-

't'd i sp= (83 ps/nll-kll) (2nll) (10 kll) 

""'t-'d is p= 1 . 66 ns 

ff ib.r"'l .IGHz-kll/l0 kll • 110 MHl 

fiber. 0.35/110 MHl =3 . 2 ns 

( l"" 2 'l' 2"T 2 1"' 2)1/2 "r obs" 10l,/rce • fib.r • d i sp • feC 

1""obs" «75 pI)2 • (3.20 ns)2 • (1.66 ns)2) 1/2 

'""rObS" 3.64 ns 
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Th, •• cnd proc:edur. in analyzing. fiber optic: ayah_ i. to 

deter.ine the bandwidth of the systee. If the puis. width. 

of the input and O\ltput pulse. ar. known , then I;h. 

2 'Y 2 1/2 I't" (I' obs - l, oure. ) 

1r
t

'" «3.64 n.)2_(15 ps)2)1/2 

"'rt. 3.64 nl 

13dS'" O. 35fT t"'O . 35/3.64 ns .. 96.15 11Hz 

The final calcul.tion concerns h08 such po .. r is 

del ivered to the recei •• r , This is done by su •• ing the 

10 ••• 15 in the S1st •• . Th. total los ••• in the s,..t •• ar. 

con.erted in to. percent.age loss. This percentsge 10 •• i • 

.... Itipl jed by the optiral po •• r co upled into the fiber which 

results in the po •• r incident on the rece;.er , 

Thi •• Ks.pl, gi ••• the re.der of this report. b •• ic 

IInderstanding of how to Inllyze .. fib.r o ptic: .,.t ••. With 

-th is b •• ic under,tending the relder should be elplble of 

follo_ing the de.ign of the presented fiber optie ,),ste", _ 



V . THE SYSTEW 

TI,. or i 51 i "1111 Y prop01l.d 1IY1lt... ••• 11 w1Iv.l.ngt.h 

division .uttipt.~ing s1st •• , Figur. 3 .how. the seh ••• tie . 

v W W 

V D D 
1'1 \0 1(1"\ M 

V 

V 
. 

TAAtl~",\TT;'lt. \\1:(£ IV£R 

Fi g. 3 

Thi. ".t •• would t.k. the infor •• tion fro. t.h. four 

ch.nn.l •• t diff.r.nt •• v.l.ngt.h •• nd .ultipl.~ t.h. 

th.t. ••• to b. us.d .,. t.h. 00-1613 •• d. by NEC . Th. d,t.. 



higher .~ .elen g~hs . Thus ~h" p~~h ~he light trll.els is 

l a rge resul~ing .n More light loss. The o bvi ous solu~io n s 

to decreasing th e loss of the fiber .5 to .ncrease th e 

. a."I"ng~h. 

The total lo ss of th e s y st"m is 50 dB. This I ~rge of a 

loss forces the de si g ner ~o increase th " optica l po . e r 

co up led into the system ~ nd th" respons i ~ity of the ·s ystem. 

Th e optical power coupl"d in ~o the system can be increased 

by using a n i njec~ion l aser diode ( IL D). Wi th an I LD th e 

input po.er co uld be as high as lo.r. Using an IlD f o r th e 

transmitte r w. II al so r a i se th .. cost of the s yst ..... With 

the increased input of optical po.er the responsi.ity o f the 

rec"i."r cannot be rais"d enough to o.ercolle the systeMS 

loss. 

used . 

For this r"lIso n the .. ul~ipl.l< ing syste. wi I not be 

The advantage of us .ng a Multiplexing syste. ;5 •• inly 

cost. Graded inde x fib .. r cost SO . 85 per me~er or S8500 per 

ten k i lom"ter p' ec". Th" fib e r cost is the greatest of a II 

Sy steM COMpon" nt s. Th " multip le . in g s y s t " m eMploy es only 

on" ten k i l o me ter p.ece of fib"r wh"r " as "no~her s y stem 

could employ f o u r , one for each chann,,1 

It h~s be"n sho . n th~t incre a s. ng th e .a ." I "ngth wi II 

lo."r t he los s .n the system. Thus ~ sys t " m . hich o perates 

at a high"r . ... elength wi II be used. 
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Til •• d •• i,,, h •• an op.r,t i ng •••• I.ngt.h of 1300 ... . 

O,.,.t.ing .t t.hi. high.r •••• I.n9t.h r.du~ •• the 10 •• of the 

.,st •• . Th. ( o tt _"d th.r,for. the qua' it, of t.he ')llIIt •• 

. 
[>-aI .. , .. H ., I. } aHJ 
[>--«l ].I ) , 1 I . I -, ",f,,,m--O 

t>--lII H-
I - •• 111 

l · t , .• . .1 I L t m-o , 
0 " .. ~ ree.i •• ,. 

[;> - tr.,,, . .. 
C'.fI.ct~ 

- fib.r 
Fi • • • 

2 . 2 •• le"gth • • r. cut .n such ••• )1 •• to opt i .;le th. i , 

'.IS. . Spec i f j c •• t. i I. of t.h •••• i gn .r. : 

TRAN SMITTER : 
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BANDWID TH : 100 MHZ 

OPERATING WAVEL ENG TH : 1300 NM 

RISE TIME : 2.5 ns 

FALL TIME : 2.5 ns 

OPTICAL POWER: 60 ... 

FIBERPIGTAIl : 50/125 CI FIBER, NA=0.20 

FIBER : 

50/125 e1 FIBER, 1.1"=0 . 20 

BANDWIDTH: 1.7 CHZ-KIII AT 1300 NM, links ire 

conc~tenated using we lds, .. " su.ed t.o hav .. a 10$s of 

0 . 1 dB each. 

RECEIvER: II-A COW LOT-BlOD 4-R 

FIBER PIGTAIL: 50/125 Cl FIBER, NA =0.20 

SENSITIVITY: -30 db. 

BANOWIDTH: 100 MHZ 

CO NNECTOR : Nee iD6-IID-SOI" 0.7 dB loss 

The data sheets for th .. " .. components a r e gl • .,n In th .. 

append i ~. 

To det"r.ine th .. band.idth of the 51st .... we do t,h" 

following: 

,,., = 1.1 CHz-k./l Ok. = 170 101Hz 
, " 

f rec" 100 MHz 

l/f"1 " = l/ffiber+ I !f ree 
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l/f = 1/1 70WHz + 1/100 MHz .,. 
'S1S" 62 .9 6 MH z 

The ba nd wi dt.h of t.he systl!" '" 62.96 mi II ;on bit.s per 

seco nd . This IS f ar above the required rate of one mi I I ion 

bit s per second. 

The only req uire .. "n t. left for the 5 ySt .... is t.hat eno ugh 

power be incide nt on th e re.;ei.er. This means that the loss 

in the sys t em ha s to be " i thin the range of respo nsi.ity of 

th e r ecei ver. Th ., to tal l oss in the 5)1ste .. is ca l cula t ed liS 

fol lo ws: 

ITEM LOSS 

2 connector s 1." dB 

10 km fibe' 11 . 0 dB 

.. we lds 0 _40 dB 

TO T ~L LOSS 12 .8 dB 

12 .8 = -10 log (percentage lost) 

percentage lost.= 9 4 .7 5" 

Th e optical po . .. , incident on receiver , s: 

pout=(lOO " .. )(0.0525)=5.25 U " 



T"is a .. ount of optical po wer IS with in t.he sens it.iv it.y 

of the receIver. 

The Sit. Error Rat.e 

T"., .,rror t."at. occurs . i t.h t.his syst..,. i s I.,ss t.han one 

bit out. of every bi II ion sent.. This is s"o wn on the data 

sheet.s in t."e appendi •. 

whi c h is anot.her at.tractiye feat.ure of t.his design . 

The Cost. 

The price of the CDT·8300 ~ t.rans.it.ter I nd reC."ver 

packagw is $1345 .00. The price of t.he NEe 906·110 · 5014 15 

Si~ . 6D and the feedthorough IS 1 3.80 . The price of t.h8 

fiber is $0 . 85 per .et.er. The t.ot.al cost. o f t."e .at.erial s 

for t.h., syst.ee IS $~1,170 .00. 

needed t.o build the syst.ee. 

Th i s cost. exc I udes labor 

The labor cos t needed to bui Id and test. t.he syst.ee is 

estieat.ed .t. bet.ween thirty Ind f i fty e.n days . The cost. 

per .an day 15 est.i.at.ed at. $500.00. Th is i ncl ude s IOld ing 

costs such as ad .. instration bui Idings, ad.inst.rat.ion 

pe sonn el and support cost.s. The tot.al cost. for t.he s yst.e. 

is est.i.at..,d between $56,170.00 a nd $66, 170.00. 



" 

VI. THE REWA!"I"; WORI< 

Th. r •• "nin; work would b. to develop. hbric.t., and 

t. •• t the dey.lop •• ntal aDd. I of the •• diu. r'''9' digita' 

co •• unie.tiona bu • . 

Thi. ')I.t ••• ould b. bui It .nd t •• t.d und.r condition • 

• i.i I.r to tho •• und.r .hich it .ould b. op.rating. 

Bui Iding this I".t ••• ould b •••• U.,. of buying the p.,-t • 

• nd putting th •• togathar. Tha projectad co.t for the fib.r . 

optic p.rt •• nd .,s •• bl, of the f i b.r optic p.rt. i. b.t ..... 

156,170 . 00 ud 166 , 170 . 00 . Thi' i .. dud .. the puts, 

lo.ding, .nd I .bor c ost • . 

Th. pra".ding I, ,11th, work th.t i . I.ft. IInco.platad 

on this project . 



VII. CONCLUSIO N 

The designed b us used f iber opt i cs to achieve a 

b~nd . idth of 63 . i !1 ion bits per seco nd per channe l Th i 5 

ban dw i dth r ar .. _cee ds the required rate of one ail I ion bits 

per second per chilnne ' . The need for" bus of this nature 

is f ound at t h e Nevada Test Site where it, could be used for 

info r .ation gathering . 

The bus consists of iii trall,n,itter, ten ki loeete r s of 

fiber and a reCe,ver. The operating wavelength 15 between 

1300 n. and 1400 lie. 

easy to .a i ntain and troubles hoot. Th .. "rror ' ite IS less 

than one bit. out of every bi I lion sent. 

The cos t of th e sys t e e wh ich i ncludes IOldi ng , 

per sonnel a nd coe ponents is ab ou t S60,00 0. 

2l 
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P~ELH\t(iA:"Y DATA SHEET 

FIBER OPTIC PRODUCTS 
MjA-COM UUI Dl00l,INC. 
mo SOMERSET STREET· 
/-eN ~K. NJ O8Q01 
(201) 24Q..1O<XJ 
".,~ 

111/.1..(:0111 L.U1a 01001, INC. 

Featuring: 

LOT-S3OC4 

1300Ml 100 l1bps TRAHSMITIER AHD RECEIVER 

, 

"Data Rates from 100Kbps to lOOHbps 

'"'BER .. 10·' at 100 .'!bps 

*1300 Nanometer Operation 
"Distances of up to lZkm 
-Eel Input and Output 

·Hermetic DIP Package 
"EMI and RFI IlmkIne 

• 

Description: The lOl"-83004. fiber optic transmitter and rece iver pair, takes 
advantage of the low attenuation of fiber at I wavelength of 1300 
na.nocaeters, to provide reHab].e data transmiss ion up to 12 kilo­
meters. The hybrid units operate at I data rate up to 100 Hbps 
with it bi t error ritt!! (B ER ) of Jus tllan Hi'. The transmitter 
uti li zes MIA-COM Laser Diode's h1gh performance 1300 nanometer 
li ght emitting diodes (L ED ). The Germanium APO used fn the 
receiver has a senSitivity of -30 dBm (1 mlcrowatts). The receiver 
tolerates an optical Input power of -1 0 dBm (100 IIIfcrowatts). Thls 
dynamic rang' of ZOdS offers the capacity of operation frOl'll 1 meter 
to 12 kilometers • 

The hybrfd units are contained in hermetic DI P pacakqes, that 
are capable of operation over a .temperature range from O·C to 
+50·C. The modul es operate wlth differential ECl Input and output. 
Single ended ECl Input and output Is available upon request. 
The trans~ftter operates on a single -5 volt power suppl y, the 
receiver requires a power supply of -5 volts and -25 volts. 

lOT-SJ004 

Parameters 

Transmitter Receiver 

Supply Voltage Ground to -5 volts Ground to -5 vol ts 
Ground to -25 volts 
250nA mu i mum Supply Current 

Bandwidth 
Input/Output 
Storage Temnerature 
Onera t I nq Temoerature. 

250mA mu l _ 

100 MHz 

£CL 
o to +50·C 

o to +50·C 

100 MHz 
ECl 
o to +50·C 

o to +60·C 



" • 

• 

" 

. 
Wavelength 
Rise Time 

Fall Time 

Output Power -
, 

Sensitivity 

lOT·B3004 

TRANSMITTER 

• 

100\l1li O.JHA Fiber 
50\l1li O.2NA Fiber 

lDT-83004 

RECEIVER 

, 

'~xlmum Input Optical Power • 

Dynamic Range . 

-

Hin. T", Max. 

- 1300l'1li 

2.5n5 

2.5ns 

,.". 15(h,W 
40llW "". '0,' 

HIn. Typ_ """ 
-27dBm -3OdBm 

-1OdBrn. 
(10(h""') 
2Od. 

Infonnatlon pr-ovlded by MIA-COM laser Diode, Inc., is believed to be accurate and reliable. 
IIowever. no responsibility is nsumed for Its lise, or for Infringement of the rights of atil t 

:VA-COM Laser Diode, Inc., reserves the right to make changes at any time in order to Impro\ 
the design and to supply the best products possible. 
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