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DIGITAL DATA COMMUNICATION BY FIBER OPTIC

PHANOM  ITSARATA 35103018

WANLAYA SRISUK 35103024

ABSTRACT

This project is to study the principle of optical fiber communi-
cation system. We describe its main parameter such as the optical
fiber waveguides, optical souces and optical detector. We also discuss
about the special characteristics of the fibgr optic communication
system that may be better than the metalic cable communication system.
Otherwise, we made the experiments about the digital transmission
system by optical fiber. _}n this experiments, the digital signal is
PCM which the system ig‘compose of transmitter which include input

analog signal 4 channel, TDM multiplexing circuit convert the analog

-~

signal to be the digital signal, and synchronization <circuit; then

transmitte signal by Infrared light through the optical fiber. The

-
ﬁ‘:ﬂ

H’i‘éfcievef-is‘include clock recovery circuit by PLL, then will convert
the digital signal to be the analog signal once again.
The complete project will leads to may application: for example,

for monitoring bio-electrical signal in medical unit.
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(Principle of Fiber Optic Communication)
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MOTOROLA

m SEMICONDUCTOR s s e s i v
TECHNICAL DATA

Fiber Optics — FLCS Famxly
Photo Detector
Diode Output

MFOD71

U —

1
N . . . . : FLCS FAMILY
des.gned for low cost, short cisiance Fiber Optic Systems using 1000 micron core

FIBER OPTCS
pl?uc fiber. ) ) . ) ) PHOTO DETECTOR
Tvpical a0phications include: high isSlation interconnecis, Sisnesadle mediscal eiectron. ' DIODE OUTPUT
¢ icS, CONsSuMer Products, aNC MICIODIOCESSOr CINtrolied sysiems such as coin ope’ated .
machines, Copy machines. eiectronic Games, inCustiial clothes Cryers, etc. '
e fast PIN Photodiode: Response Time <S ns -

ideally Matcheg to MFOETE Emitier for Plastic Fiber Systems i
Annular Passivated Structure for S:ability ana Reliabitity Il
1

, FLCS Package
, - Incluaes Connector
— Simple Fiber Termunation anc Connection {Figure 4) RN WA
— E25v 8carc Mounting NN
i — Moiced Lens for £Micient Caupling ) | ‘79:\\\

i — Mates with 1000 Micron Core Plastic Fiber (Eska S-2001)

3 ~
1 N
~
|
i
:
' CASE 363808
‘ PLASTIC
MAXIMUM RATINGS iTa = 2¢°C uniess ofhewise noted)
Rating ’ Symbol | Value Unrt
Reverse Vorage MEOO7Y Vg <00 Vons
Toiai Power Dissipation @ Ty = 25°C Po 150 ' mw
De-ate sbove 25°C 2 . mwre
Operaung anc Storage Junzuion Temperature Range I T3 Tag | -4l10 =100 ] h
ELECTRICAL CHARACTERISTICS (T = 26°C untess otherwise noted)
Charecteristic Symbel Min T Maa Unit
Dart Current VR « 20V, AL = 1 MO To = 25C o —~ | 608 | 10 Yy
Ta = 85°C — 10 -—
Revesse 8r¢2105wn Yoltage (in = 10 .A) VigaR 50 A ] - Vonng
Forware Voltage {Ig = 50 mA) Vg — - 11 Vons |
Series Resistance (I » 50 mA) Ry - s - Onhms
Toiat Capacianca (VR = 20 V.1 = 1 MHz) cr — | a - oF
OPTICAL CHARACTERISTICS (T, = 25°C)
| Responsivity (VR = § V, Fiqure 2) R, | o | e2 - AW
| Response Time (Vg = SV. AL = S0 M Yresp) - ] s - "

5-2



' MFOD71

TYPICAL COUPLED CHARACTERISTICS
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Figure 1, Relative Spectral Response
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Figure 2. Responsivity Test Configuration

The sys:em ieng:h achieved with § MFCETE emitter and
various detectors, using 10G0 micron care plastic fiber
{Eska SH4001 or equivalent], depends on the LED lorward

33U WETEISH
Figure 3. Detector Current versus Fiber Length
current [Ig] and the r2spansivety of the Cetector cnosen

Each detecior will perform with ine MFOE?6 up ta the
distances shown delow.
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Figure 4. MFOE?§ Working Distances
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m SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

Fiber Optics — FLCS Family’
Visible Red LED

This cevice is designed for low cost, medium frequency, fider optic sysiems using
1000 micron core plastic fiber. it is compatible with Mo1orola’s wide variety of detector
functions from the MFOD7C series. The MEOETS employs gallium aluminum technelogy,
#nd comes pre-assembied intc the convenient and popular FLCS connecior.
® Low Cost
® Very Simple Fiber Termination ana Connection. See Figure 9
e Convenient Printed Circuit Mounting
® Integral Moldec Lens for Eficient Coupling
® Mates with 1006 Micron Core Plastic Fiber. such as Esks SHA001

“

MFOE76

FLCS FAMUY
FIBER OPTICS
VISIBLE RED
LED
650 nm

~
CASE 263801
MAXIMUM RATINGS
Asting Symbel Value ~ Unit
Reverse Voliage va 5 Vons
Fa~ware Current — Continvous | 3 80 mA
Formarg Current — Peat Pulge If 1 A
Tota: Power Dissization we T v 28 C i) Pp 132 mw
Derate above 35°C 2 mwsg
Ambeent Operating Temperature Range Ta -4210 -100 L <
Storage Temperature 7“9 ~410 =100 <
Lead Soldering Temperature (2) - 260 <
Notes. 1 Mcasured wdah dev=ce saiCeed i a Tyo=i3! prinied circud Soard.
2. S seconcs man, 1 16 1acn iom case.
an
L ~
10 P10 TN el > v OO0 @ b ot
m an - B XA R ot woexr Wit
G' b= wre 250 I~ It
= NTEGLNNG JeIas : 0PTEA
ESt S0t " nUG m
- SRt vn WasztCan
DvT. 3 ANvzer

Figure 1. Powrer Lounched Tost Setup
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Figure 2. Optical Turn-On and Turn-ON Test Setup




MFO

.

E76

Vg, 1GHWARD VOLTAGE f¥)

ELECTHICAL CHARACTERISTICS (T4 » 25'C uAless otherwise ASted)
Charectaristic Syrmbel Min Typ Men Unit
Raverse Laakage Current (VR s 3 V) [ —_— 100 -— aA
Reverse Leakage Current (VR = $ V) n -~ 10 100 - nA
Forward Voitage, ilg » 60 mA) Ve _— 1.8 22 v
Temperature Coelficient of Forward Voitage Avg - -22 —_ mv X
Capacitance [f = 1 MH2) c - 6. | = of
OPTICAL CHARACTERISTICS (T4 = 25°C unless atherwise noted)
Characieristic Symbdol Min Tyo Mas Unit
Peas Waverength (Ig = 60 mAl Ap -_ 660 - am
instantaneous Power Launched (g = 100 mA, Tigure 1) pL 200 540 - W
Qotical Turn-On Time (Figure 2} ton —_ ] 200 - ns
Ogptical Turn-Off Time (Figure 2) tott - 150 - ns
Halt-Power Efecirical Bandwictn (1) | Bwe - 6 | - MHz
11} i » Y00 mA pe-pk, 100% modulanon.
TYPICAL CHARACTERISTICS
12— {
NN AR e (el h LI !
4 1 Rk n
PR T — - > s, | i ] |
i Hhil g | fiit R
dpasiomy e--==d 11l A i T | i I {
Pt 3 0C == gy £ 4 L s 3 l
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Figure 3. Forward Voltage versus Forward Currant Figure 4. Relative Spectral Output
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Figure S. Power Launched versus LED Forward Current
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Figure 6. Power Launched versus Fiber Length
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F1agLagu 1A, uSHN. CMOS DATA BOOK 4000 SERIES §iie Fued. nye-

(v s LABNANS R, 2522,

318ay1a¥u 91FA,u58M. TTL DATA BOOK §ile fifluea. NgaIMWA: (NWNAIS-
fam,2522.
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National Semiconductor Corporation. LINEAR DATABOOK. NATIONAL

SEMICONDUCTOR. California.
Technical Information Centor. MOTOROLA HIGH-SPEED CMOS LOGIC

DATA. Second Printing. Austin:Motorola Inc.,1983.





