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Abstract

The purpose of this study is to build 2 Fiber-Optic Displace-
ment Sensor making use of light coming from an optical fiber which
is reflected at plane reflecting surface on a considered object and
then transmitted into another optical fiber which both are adjacent
and in parallel., A LED transmitter ¢ = 660-880 nm.) emitbing pluse
signals has been used and detected by a photodarlington receiver
which connected to 8031 microcontroller and result will be display
on a microcomputer. It has been found that there is a linearity
between displacement of +the considered object and transmitted
intensity at the receiver whice js about 1.2 cm. when a plastic

fiber with 1 mm. diameter has been used.
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1 | displacement (mm.)| Intensity displacement (mm.) | Intensity
" 0.0 88.0 7.6 300
o 0.2 88.0 7.8 38.0
) 0.4 83.0 8.0 37.0
5 0.6 88.0 82 375
o 0.8 88.0 84 36.0
7 1.0 88.0 86 35.0
s 1.2 88.0 88 34.2
o 14 88.0 9.0 34.0
10 1.6 88.0 9.2 334
11 1.8 88.0 94 33.0
12 2.0 880 9.6 32.0
1a 2.2 86.0 9.8 31.5
14 24 85.0 10.0 31.0
18 2.6 82.0 10.2 31.7
10 2.8 79.0 10.4 31.0
17 3.0 78.0 10.6 30.0
12 3.2 75.0 10.8 29.4
19 34 68.0 11.0 29.0
20 36 63.0 11.2 287
o1 38 60.0 114 284
22 4.0 59.7 1.6 28.0
2 4.2 57.0 11.8 20.0
24 4.4 53.8 12.0 30.0
- 4.6 53.0 12.2 295
” 48 52.2 12.4 30.0
o7 5.0 48.0 12.6 29.5
s 5.2 47.7 12.8 20.0
29 54 46.0 13.0 28.0
a0 5.6 48.0 13.2 27.9
at 58 440 134 275
6.0 43.9 13.6 27.0
w 6.2 435 13.8 26.0
2 64 43.0 14.0 25.0
- 6.6 1.0 142 25.0
a0 6.8 40.0 14.4 25.0
- 7.0 40.0 14.6 25.0
- 7.2 39.7 14.8 24.0
2 74 39.4 15.0 24.0

40

41

42

43
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EMBEDDED CONTROLLERS
Feature 8051AH |8031aR [s751m |socsiBm soaum] $IC51 | BOSIAM | BO32AH | 6752 | 8044H

Program Memory (Bytes) X ; & | 4 . & 8K ; 8K @&
RAM Memory (Byres) 128 128 | 128 | 1m 128 | 128 286 | 256 | 2% 92
Program Memory Expansion | 64K oK | 6K | 62K &K | &K &K | &K | 6K &K
(Off Chip) (Byz=s) i
Daa Memory Expansion 4K &K | &K | &K &K | &K oK | &K | &K @K |
(Off Chip) (Bytes) |
Max Clock Freguency (MHz) | 12 12 12 | 16 16 16 % 12 1 12
Typical instruction Teme (&5) | 1 ] 1 075 075 | 075 1 1 1 1
16-Bit Timer / Counters 2 2 2 |2 2 2 3 3 3 2
Serial Communications Synchronous Modc. Asynchronous Mode, 9 or 10 - Bit Programmable HDLC/SDLC
No. of VO Lines 32 6 | 2 |2 TR 2 16 32 32
Interrop Sources 5 5 5 s 5 s 6 6 6 5
(Two Priority Levels)

| Power Requirements 125 125 250 | 24 | 2 » 175 175 175 | am

! 10C Max. mA)

i Programmable Power Modes | - . - 40mA | 40mAl 40mA

{ 1die Power Down 50eA | SivA | 520A 30mA
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TECHNICAL DATA ’

Fiber Optics — FLCS Family MFOD73

Photo Detector
Darlington Output

—
1
.. . designed for low cost, short distance Fiber Optic Systems using 1000 micron core i I;FILBCESR':)“:‘T:(L:YS
P ool op PHOTO DETECTOR
Typical applications include: high isolation interconnects, disposable medical electron- DARLINGTON OUTPUT

. ics, consumer products, and microprocessor controlied systems such as coin operated
machines, copy machines, electronic games, industrial clothes dryers, etc.

® High Sensitivity Photodarlington-Output
¢ ldeally Matched to MFOE76 Emitter for Plastic Fiber Systermns
® Annular Passivated Structure for Stability and Reliability
® FLCS Package
— Includes Connector
— Simple Fiber Termination and Connection (Figure 4)
— Easy Board Mounting
— Molded Lens for Efficient Coupling
— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001)

CASE 363B-01
PLASTIC
{
MAXIMUM RATINGS (Tp = 25°C unless otherwise noted) .
Rating Symbol Value Unit
Collector-Emitter Voitage VcEo 60 ' voits
Total Power Dissipation @ Tp = 25°C Pp 150 mwW
Derate above 25°C 2 mwrc
Operating and Storage Junction Temperature Range TJ. Tsig -40to + 100 °c
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Charscteristic Symbol | Min : Typ | Max Unit
Collector Dark Current (VCg = 10V) , Ip — ; — | w0 nA
Coll Emitter Breakd: Voitage {Ic = 10 mA) V(BRICEO 60 I —_ —_— Volts
OPTICAL CHARACTERISTICS
Responsivity (Vg¢ = 5 V, Figure 2) R 1.000 1,500 —_— AW
Saturation Voitage (A = 850 nm, Vg = 5V) VCE(sat) - 0.75 1 Volts
{Pin = 1 uW, Ic = 2 mA) -
Turn-On Time RL = 1000, Pip, = ¥ uW, ton — 125 - us
Turn-Off Time A = B50nm. Ve - 5V toft - 150 - us

5-10



MFOD73
TYPICAL COUPLED CHARACTERISTICS
100
%
OD73 : A
7 \
< N
e 4
8w / \
z
5 o / \
a y \
g o £
£, /
S FAMILY ) P N
‘R OPTICS = 20 /
) DETECTOR : o— AN
iTON OUTPUT o N
J—| 200 400 600 800 1000 1200
—_— . A WAVELENGTH inm!
Figure 1. Relative Sp | Resp
é‘_ 10,000 =
T
~ - <:§ 1,000 AN
&, MFOE7 = X
z AN
4
§ " ‘\‘\
s N
5E 363B-01 2 N
N
PLASTIC [ I 1] N
8
AN
1 N\
Unit - “\
Voits o a4 8 12 1% M 24 B RN 3B
FIBER LENGTH IMETERS)
mwW
mWrC Figure 2. Responsivity Test Configuration Figure 3. Detector Current versus Fiber Length
°C
The system length actueved with a MFOE 76 emitter and current {ig)-and the responsivity of the detector chosen.
Max Unkt various detectors, using 1000 micron core plastic hiber Each detector will perform with the MFOE76. up to the
{Eska SH4001 or equivalent), depends on the LED forward distances shown below. !
100 nA T I T
- Volts MFODT!. y B ] ] ] [
< [Wroon. i
8fmopn - )|
- sAEW g pweoom. T
1 Volts f
z MFODI1” -
& gwmoon
— us 3 of
© gl wroon
- o g oL
z MFODT1 Pik DIODE
= ] MFODT1 MFUD?Z YRANSISTOR
o MIOST2 - MFOD73 DARLINGTON
] Bt MFODT5 LOGIC
o Moin
’ v:0DTS
1
0 F & 60 80 100 2 140 160 180 200 2]
' FIBER LENGT™ IMETERS:
Figure 4. MFOE76 Working Distances
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- MFQOD73

CROSS SECTION OF FLCS PACKAGE TERMINATION INSTRUCTIONS
1. Cut cable squarely with sharp blade or hot knife.
2. Strip jacket back with 18 gauge wire stripper to expose
0.10-0.18" of bare fiber core.
Avoid nicking the fiber core.
» 3. Insert termineted fiber through locking nut and into
the ctor until the core tip seats against the
molded lens inside the device package.
Screw connector locking nut down to a snug fit, locking
the fiber in place.

Figure 5. FO Cable Termination and Assembly

INPUT SIGNAL CONDITIONING
The following circuits are suggested to provide the desired forward current through the emitter.

+5Y
MFOE76 5V
~ .
N
Rt R
m 39: ki AL m 39¢ MFOET6
" M3 WmA | 300 ™ 390
50 mA 6 ~
womA | 27 ~
NONINVERTING INVERTING '
Figure 6. TTL Transmitters
OUTPUT SIGNAL CONDITIONING

The following circuit is suggested to take the FLCS detector output and condition it to drive TTL with an acceptable
bit error rate.

+5V
k MFODT3 B 104
¢ m
ouTRUT
. SN7ALS12 1%
me

Figure 7. 1 kHz Darlington Recelver
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‘== SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

Fiber Optics — FLCS Family
Visible Red LED

This device is designed for low cost, medium frequency, fiber optic systems using
1000 micron core plastic fiber. it is compatible with Motorola's wide variety of detector
functions from the MFOD70 series. The MFOE76 employs gallium aluminum technology,
and comes pre-assembled into the convenient and popular FLCS connector.
® Low Cost
e Very Simple Fiber Termination and Connection. See Figure 9
s Convenient Printed Circuit Mounting
® Integral Molded Lens for Efficient Coupling
© Mates with 1000 Micron Core Plastic Fiber, such as Eska SH4001

i IR S N SRR R T

MFOEZ76

FLCS FAMILLY
FIBER OFTICS
VISIBLE RED

660 nm

CASE 3638-01
MAXIMUM RATINGS
Rating Symbot Value Unhit
Reverse Voitage VR 5 . Voits
Forward Current — Continuous 'F 60 mA
Forward Current — Peak Puise Ig 1 A
Total Power Dissipation « Ta : 25T (1) Pp 132 mwW
Derate above 35°C 2 mwWrC
Ambient Operating Temp Range Ta -40 to +100 c
Storage Temperature Tsig ~40 to + 100 c
Lesd Soldering Temperature (2) —_ 280 c
Notes: 1. M with device into a typical printed circun bosrd

2. 5 seconds max; 3 16 inch from case.

PHOTODYNE | TEKTRONIX

100 PHOTODYNE = » 1METER so] 1
- TR s EUE R = ey
_,@ WITK 350 == eska SHA01 ;i
DU.T. OPNCAL
ESKA SHA001 INTEGRATING f_"<‘> | muew
‘ ERE . P} 1] WAVE
DUT. S ANALYZER

Figure i. Power Launchad Tost Setup
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L p———Cn  — M ——
et e s ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)
Characteristic . Symbol Min Typ Max Unit
Reverse Leakage Cusrent (VR = 3 V) I - 100 - nA
OE76 Reverse Leaksge Current (VR = 6 V) R - 10 100 sA
Forward Voitege (I = 60 gpA) VE - 18 22 v
Temperature Coefficient of Forward Voltage AVg = -22 - mvK
Capacitance {f = 1 MHz) Cc —_ 50 - oF
3 FAMILY
R OPTICS OPTICAL CHARACTERISTICS (Ta = 25°C uniess otherwise noted)
IBLE RED Characteristic ) Symbo! Min Typ Max Unit
sLoED Pesk Wavelength (If = 60 mA) Ap - 660 - am
nm
I Power L hed {If = 100 mA, Figure 1) PL 200 540 _ W
Optical Turn-On Time (Figure 2) ton - 200 - ns
Optical Turn-Off Time (Figure 2) toft - 150 - ns ,
Half-Power Electrical Bandwidth (1) BwWe —_ 6 - MHz
%' (111 = 100 mA pk-pk, 100% modulation.
gy
2 (SN TYPICAL CHARACTERISTICS
~ 2 T 1
I nﬂ
2 ] a o
w08
SE 3638-01 £ | rustony ----- 4 .
3 PULSE OR Of —=——— 7 =
2 / g 06
Unit E | N ;5 05 I
Volts g 8 3 te
mA <] 17 )/ g 03 \ -
A ;‘ gl < 02
mw 16 —_— = 0t -
mwW/rC 15 [ i 0
00 < 1 1 100 1000 600 640 680 i)
I, LED FORWARD CURRENT imA) A WAVELENGTH (nm)
100 °C
°C Figure 3. Forward Voitage versus Forward Current Figure 4. Relative Spectral Cutput
1000 1000
R N
—PULSEONLY =~ ==~ n L
z: PULSE OR DC w
1 C 3 _—
2 §’ 10 N
X x N~
0P k= WITH 3 5 1 ~
AU S - 2 =
oL g p. = ESKA SH4001 FIBER
FORM PUGIN A g |t = 100 mA PULSED
YZER /, o 01
4 <
0 e
1 10 100 1 20 4 60 85 100 120 W W 180 20
Off Tost Sotup i. FORWARD CURRENT (mA) FBER LENGTH tm)
A Figure 5. Power Launched versus LED Forward Current Figure 6. Power Launched versus Fiber Length
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MFOE76

8 kY
8 3
A
g [\
o \
§ 1 ~
~—
2 —
Ty
R
I3 — Ta=2%
3
H
=z
=
B
&
= |

-5 - 0 B 50 7% 100
Ta. AMBIENT TEMPERATURE | O

Figure 7. Instantaneous Power Output versus
Ambient Temperature

The system length achieved with a MFOE76 emitter and
various detectors, using 1000 micron core plastic fiber
(Eska SHA001 or equivaient), depends on the LED forward

160

8

Pp. POWER DISSIPATION (mW)
=]

Y 20 40 60 80 0
Ta. AMBIENT TEMPERATURE (*C}

Figure 8. Power Dissipation

current (If) and the responsivity of the detector chosen.
Each detector will perform with the MFOE76 up to the
distances shown below.

Lr— N I B N |
<< | MFODT2. ]

8| mror: : e -3
MFODTS 1

[ mecom: ]

MFOD72
MFOD73
MFOD75

] weoom
MFOD72-
MFOD73

I WO[}’S
0 2 40 60 80 00 2 140 %0 180 200 Pl
1, FIBER LENGTH (METERS)

Figure 9. MFOE76 Working Distances

MFOD?1 PIN DIODE
MFOD?2 TRANSISTOR
MFQD?3 DARLINGTCN
MFCD75 LOGIC

Ig LED INPUT CURRENT tmA}
50 ma

10 mA

CROSS SECTION OF FLCS PACKAGE TERMINATION INSTRUCTIONS
- - 1. Cut cable squarely with sharp blade or hot knife.
S LOCKING NUT 2. Stip jacket back with 18 gauge wire stripper to expose
J \ CLADDING  0.10-0.18" of bare fiber core.
Dewct 5 UACKER  Avoid nicking the fiber core.
MOUN"ING LENS LLST CORE 3. insert terminated fiber through locking nut and into
HOLE ﬂ the connector until the core tip seats agains! the
A A molded lens inside the device package.
L
Screw connector locking nut down to a snug fit, locking
Mounting " .
o the fiber in place.
A °

Figure 10. FO Cable Termination end Assembly
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OUTLINE DIMENSIONS
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