DNODIND DONIF0D 3007535 1M 1NN 1O

SN PN

. 2015 ,"ywn PN APNIN D TN TeH

711001  qbnen Yoo
9 AIRYY NOD) N DNHDY
10 N Ay 3
DPNIOPINI PINNON 2
) 3" NFPIY N FPINOD
ONYR NDTNY KN PRNDD 1. > -
3" IPIY
DM o0 .0

") 9N NPINIOPORN NN

= raunm -rpmwpbx :nv-rn PN
(a7 nspd)
1n‘mb MNNMD -

~

NPY YN NN ‘Wéb

mhab nnx NONY 11aba mtm\v wHn oy wnb v
P97 10 PAN-NORYI  DMURID D990 DWH TR 90
P 100 - 51000 T0..NP3 20 — NoRY 527 2eoun

! DNV WY DA, DP9 Nvaw Mt nbuwn :ITYAN NN PINYH NN

JRAYND WNPYD AR 1ty -mm

IAPR MNND--
1

DNYN 1908 IR TR N *pwm nbuw,n YITIN MONYD 1900 Yy niy
90N MWnD vnnm N> ,'rm:nm NN TP 1A N

TN TINYA AYTN AOXWY NYR 99 Snn

D33 P IN MWD 23 NN own

PN 1>mw-m nK VLI NN TMIYN N} N Tapn
SPIEDVD DY AMIND 12N IWORS YT, TTANA TATHYR DN 2909

MON DIR POND MNYI NN ,AUNY 111000 DOWINTR DM 00N YT OX
DMK NIDMINTO POIRY

DY2oNRN-22 PKOWNA INFHD MNP 299 1Hap ,0awh MNNs 1123,
DMWY O W10 by

JINNNG ANDVA DV

DNORIDD MPHPI 2N 52 DY Naxn

L(PAYND MYSHNI WK} WD

TANDWIDT DTN MM OY IR 19PN NN, B
3P 10n1 S1Ynn mnm m

Y97 TP O JPO0N Ty migva Dvmm 11':»13 q‘nsn v PORYD TIND
TN NP 13 HD
LD2NODY M TINY 24+ n"ma_so 9 M poNva T Y

* % % % ok

,19% PEHI MNDNR M PPNV IPRINA
DPINY PN TN 1 TN N

& 415 290 wpn P—

b\'inini_uiv

-~

oA
i |

A it i ey

et s TOORGY

cr e e

e

ot b smenrnon vt 1o et

[V S



O Jenm ~17>m\:wbm m -2-
“ 1"wm AN 711001 51D

i

;mbwn

pﬂm m mns'; nnx ﬁbmu by mwb oy .10-1 mbmﬁ yan wnn by My
SWhYn ary) m NN "le\U p)) mm 7791 12 MNa NNN NONRY Yy ,nwwn

- 1 0990 Dpaepin pUNY 19
(m*nm 20 - nonY ‘.v:b) 4-1 mbmuﬂ Pan MNAY HNN NORY Sy Pay

\i

- 1 nbny
. S PUANT NN D IND £=0 V113 0PN C 53PN 1Y Sonwn Svn Nm LNORYY 11Ra

— MW— +——
' 2k ; )
‘ - R2 : 3kQ -
=10V T
)
-" C==02yF

1 05RYY N

o

" E

4

S YD DY (T) APYON AP bw VW mavn W8

St=0wMmv, mnm Eabyia) bw 1:)'131 N avn LA

-t =0 JUND Nmm non Yy 7y n1 C 91PN Yy NIinn bw 12y ﬂN awn Ly

ﬂ "

i

15V 22p0 5Y RNnp ow 1y P =0 vmrm Wt 2 My T

€3 oya Tenn.




SO DpYnm NEMILPERAN IMN

- PyWR PIN 711001 DpO

¥

R

¢

v

-3-

3KQ 45V

10V, 5V OINNIMNVH V; X2H70 NAB TR V™1 V4 NSION SNDD 1 np

2 YPNI MDY, LED W01 NAND Ww 591071 9305 11210 B-Y A omwnn wsin
NN AR P 1 EEDTD DTYT POTR V; NANT SY 049 5minn 12IN3 ONYD

44 moya Tunn

l|'—ol_u-o

R

A5V
3%
v .
RZ%M@
'Vx

3 kQ

2 nbNwb N MmN

- Vy7) Vg DONOBR X 29N

+3V

2 noRYY 72 WK

‘;’ ‘\". .
. 2 nbny
DPIOTN TIY NN 3120 290 WITN 2 IRV N TR

N

ey

L I a0 4wl S e

A 3 gy b

T

e e e e e gt et Ll

T

e e

gt

trrgen o AR e rm g e o



O Ypwnm npnnbp‘mr_] nnn _ 4 _ B ;
n"ywn 3N 711001 Sny

. o o C 3nomv

N

. PYIRNID IIINDD Mk LED M1 T ¢159 Ynon INYN 2330 I 3 nbRwY NI
‘ ., - b N
+2V +5V
R 2 110Q #1ED3
+HV ‘
- /} LEDI RsZ 200Q
Vi
— R, < 260 Q-
- %
Lo ' LED2
A -
3 NHNYT N
o ‘ ©.on v, CMOS nnawnn TN, WY NN RN I
Vog=5V ', VoL =0V . log=-32mA ,  Ip=32mA

- :0n LED'_ﬂ mMTT

Vigp=19V , gy =25mA

' WND DI LED YT 1N
A V=SV (1) 2 V=0V )

POV RN MWND LEDID MTeTn DNX 92 1T 10 010 DN avn

- ' . o PR ND DR 20 YAy

St

45 ™oya qwnn

+ Ry TR D¥ 0Y0»0i) »Winn TIvn wnn 1291 R, TN Y 10N DN DIV

S

a4

b




SO OBUNM DPMTIORINRD IR _ 5 _

-

n"YWN Pan 711001 Sno ‘

[ - - 4 oY
L ' L [
. T APIU 37 D/A 1OND wRwnn Hvn m 4 1R Nl

i~ VRgp=-5V '~
b s,
D,
D
Do

3 MINYY N

JRYIP AN 20, MSB N IP20 mp PO . 1Hnn nYe [N 200
SPRBN Y (PN MININN W3 TN 2wn
NN 2V NNINN NN D310 TN -HN agn

A% RIHN NIIDN VDD NP NN NI . V,, = 3,125 V 200 KWR AT 9 oy

< e

45 Y3 TvHn

N

15~ BN

e

g

e a e ras et

ey



0 SpUnm TPNI0PIND IR -4 -

ntYwn 1IN 711001 9ho

bmvn NOUNINY NN 29 ‘.7‘19
(m‘np: 20 - -mw bzb) 8-5 monwn Pan PINGY NN HoNY bv mny

5 AONY

2909N D RY 5 NONYD N2

AW
20Q
R, C Rs
A “——'VW\F—?__WV\F—" B
200 . 200

R,y % 100 R}§ 60 Q R, g 60 Q
-

By 100V Ey—— 120V

G

5 nbmv5 PN

DTN NND NOWI 390 PIND MNNYH NI WD DY R
. (G) MY DY V™) Vg, V4 DIDSN NG IR 2wn .3

“R3"1 Ry, R DTN 10 PN 933 9210 0NN AN awn .

47 ™oya Tupn




O YPYNM NPMILPYND DN _7 _
A7ywn »an 711001 ono

B} N 6 nbny
) s o MY STDYN MYD ) 6 NIRYS THRA
U(t)= 22042 -’ém(314t~30°) V- [(t)=4447-sn(3141+30°) A
Z,=(20+j30) Q ; Z,=(Ry~jX;) Q
Z '
1)
. . )
2,

& nb?:\vb N

I MPrn DTS U Mpnn o 2 YN nm_t.nmb N

SN I 17}33 10020 WOMRIWTY NN NI A

U DD P v oy D3und 00985 pa0n 9en paoni i avn V.A

\ . Ry nmzhrm PAZR ) U1 S e 17T T

X NN 5V 1Y PN awn e

7 noxY

DY TPIMOWN MTINNN ¥13p K 2100 (HPF) DMI-D1ayn © nwa pon 595n anm
- 6 kHz ~ 10¥ (YD) N9 1T 500 Q NP 120NN

LRonn nronn g0 WHRYNN YN IR YOI 1N
STOWIDA DN DI ,bmoj DX 99V DX 2N .2.

| .10 kHz 5w 7Tm 2NN DY MM NIV meavn A

.3kHz bw ﬁ;m:l (dB™2) i mnm AN awn .

23PY Y10, TPOR 1IND TIRY N9ND APIN DY (H1nn) MIViD 19000 PN awn 9
. 3 kHz ¥ 71N 80 dB Yw mn» Yya HPF pon

45 noya won o =




/O SPUNM NPMIPYRD NN - g - R o
n"YYn a8 711001 N
8 NONY
: - .10 NI 19W 20N O y TN 28103 NP1 8 NONWY NIV INYNN Davnn

L I{t)=542-sin{wt) A 200 MPHN O IOPR O PN | |

\

- VR, =220 V 2200 R TN DY 2N nnpn 1

B Ity . R ) LytmH  C—=
\
. |
|
. 8 Nonws N |
7

B DN 2WN |
-Ron v mannn W8 1
: - ' |
- g S - - .LYYonbvavnn . |
o ‘ . I mppnonwdwamn’ a0
' |
L Coapnbe pn ‘
23y Y povnn ISP Y LA

i N J

R ;

49 Tnya Tenn
|
|
|



S0 IPWNM NPIMVPIRT NN _ 9 _
nPywn 3N 711001 Yno

w::m n":um »\wb@ 299

(m‘n‘:: 20 - -Jbzw Ya5) 10-9 mbkwn Pan HNN ﬂbrw bv Ny

| 9.9NY
(Sensor Unit) NYIN NN DU HINNNIVA VIN~OT BPNIMN. 9 NORYY havia

DIDNNISI AN 29°59 D1 HP1aya YondY DIYON 59 T by

RN A SV ATPON 1N

TN DY DX10MN NDY Dhn

TIPMR 9% DD HISY 1oy

PN bwﬁ noyanin hnn by xb):ﬁb.‘f D7D ©INN NN

TIPS SY NXIBA NHD DY O0PNXPA 5N DR

~N

-

A
ST

)

10 NbrY

LOPONIN D01 POIH IPDNRN NOYA MND Y yop N3 10 nbmub ns:l::" '

SBNRA NN 1270Y P A2 1PV Droryon by m.wb 15y

S0 1B Y LIDIWAD TN 95 v TPON NN PN
- (Core) N2o11 -
(Claddmg) navypn .2
(Buffer Coatmg) msmﬂ NMNN T3
8703 INK 9730 PN 1070 02D bwvtmmi'l nY onn
DDA 10T TN mhﬁ oy -D‘;wswnn OO0 Y NN PN

DO IV HY NUDIINT I0HH NIWNL Y0NNN VIPHA YY YDPOR 1D

IPnbena

SR IFTES NIIBY DIIPI N
SN0 TN MYI1 NOR DDIAD N TNy PR

.N

-
o

%




1NRY DN PIpN

SHARP

(1iby 2) 9 nBu@b‘*nsm
" 79wn %3N 711001 poxwY

~

GP2Y0A21YKOF

o Deicription
GP2Y0A21YKOF is a distance

measuring sensor unit, composed of an
integrated combination of PSD (position
sensitive detector), IRED (infra-red

~ emitting diode) and si gnal processing
circuit. - N
The variety of the reflectivity of the

object, the environmental temperature and ~

the operating duration are not influenced
easily to the distance detecuon because of
adopting the triangulation method.

This device outputs the voltage
corresponding to the detection distance.
So this sensor can also beiised as a.

. proximity sensor. ‘

Distance Measurmg Sensor Unit - |
Analog output type

Applications

" 1. Touch-less switch (Sanitary

equipment, Control of 1llummauon etc) g

2. Robot cledner
. 3. Sensor for energy saving (Automatic -/ *

teller machine, Copier, Vending
machine)’

4. Amusement equipment (Robot, Arcade
game machine) ‘

o Features

1. Distance measuring range : 10’to 0 em

2. Consumption current : Typ. 30 mA

3. Recommended supply voltage : 4.5to
55V

2 Ty Junn
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¢ Flectro—optical Characteristics

(Ta=25 OC,VC(::SV)

" SHARP GP2YDA2LYKOF
T v . —
“® Absolute Maximum Ratings (T, =25°C, Ve =5V)
‘ . Parafeter Symbol Rating Unit
Supply voltage - ,)ch , -0310+7 \2
| Output terminal voltage |V, 20310 Veet03 |V
| Operating tesperature | T, —10 to +60 °C
Stdragg temperature L “| 40 to +70 °C

Parameter - - Symbol Conditions MIN. | TYP. | MAX. [ Unit

Average supply Current Ioc | L=80cm (Note 1) - 30 | 40 [ maA

Distancemeasﬁdng"" AL {Note 1) 10| - 80 |'cm

- | Output voitage v, L=80cm(Notel) | 025 04 | 055 | v

[ ©utput voltage AV,  Ouitput voltage 165 19 ]27..1§ v
differential difference between

LL=10cmand L =80 cml
. (Note 1)

* L Distance to reflective object '

“Note 1 : Using reflective object : White paper

\'_.

S

sheet No: B4~A00201EN
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Using Fiber Optics in Communication Systems

Over the last 20 years or so, ﬁber opnc lines havc taken over and transformed the long distance
telephone industry. Optical fibers are also a huge part of making the Internet available around

the world. When fiber replaces copper for long distance calls and Intemet traffic , it dramatlca.lly
lowers costs. -

Fiber optics {optical fibers) are long, thin strands of very pure giass
about the diameter of a‘hﬁman hair. They are an-éihged in bundles
called optical cables and used to transmit light signals over long
distances,

.

If yéu lock closely at a single optiéal fiber, you will see that it has
the folloWing parts: )

® Core ~ Thin glass center of the fiber where the light travels.
. Claddmg Outer optical material surrounding the core that
reflects the light back into the core.

® Buffer coating — Plastic coating that protects the fiber from. .. e = ilffar
damage and moisture;

Hundreds or thousands of these optical fibers are arranged in bundles in optical cables. The cable’s
outer covering, called a jacket, protects the bundles

Optical fibers come in two types: Single-mode fibers, and Multi-mode ﬁbcrs Smgle'mode fibers
have small cores (about 3.5 x 10" inches or 9 ricrohs in diameter) and transmit infra-red laser
light (wave]ength = 1,300 to 1,550 nanometers). Multi-mode fibers have largemores (about

2.5 % 10 inches or 62.5 microns in diameter) and transmit mfra'red light (wavelength = 850 to
1,300 nm) from light-emitting diodes (LEDs).

2 Ty Junn
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The light in a fiber-optic cable travels throﬂgh the core (hallway) by constantly boujacing from the
cladding (mm‘or]mcd walls), a prmcxple called total internal reﬁecuon Beacuse the claddmg does
not absorb any light from the core, the light wave can travel great d;stances I—Iowever some of the
light sxgnal degrades within the fiber, : '

The extent that the s:gnal degrades depends on the purity of the glass and the wavelength of the
transmited hght/(for example , 850 nm = 60 to 75 percent/km 1,300 nm = 50 to 60 percent/km ;

1 550 Bt is smaller than 50 percent/km). Some prermum opucal fibers show much less signal
degradauon Jess than 10 percent/km at1,550nmm. T

* Fiber-opti¢ relay systems consist of the following: = ; - T N

O -

" &  Transmitter — Prod"uces and encodes the light signals. The transmitter is physma]ly )

. close to the optical fiber and may even have 4 lens to focus the light into the. ﬁj:ler Lasérs 7
have more power than LEDs, but-vary more with changes i in, temperatuf,e and are more :
expensive. The most commen wavelengths of light <;1gnals are 850 nm, 1 300 nm, and
1,550 nm (infra-red, non-visible pomons of the spect:rum) '

'S Opﬂ’cal fiber - Conducts r.ﬁe hght signals over a distance.
_ .'Ophml(regenerator May be necessary to boost the light signal (for long distancéé) CAs
.~ mentioned aboye some signal loss-occurs when the light is transmitted through the fiber,

: mpeclally over lcmg distances such as with undersea cables. Therefore, one or more opfical

regen’aerators are joined along the cable to boost the degraded light signals, Basmally,
) ~regenerator is a laser amplifier for the i mcommg signal. -
. Ophcal receiver - Receives and decodes the light signals. It takes the incoming: d1,,1ta.1

_ light signals, decodes them afid sends the electrical signal to the other uSer’s comguter/I’V
or teléphone. The recewer uses a photocell or photodiode to detect the light. o

T e

. L o Y mpn
Frendenrich Craig, Ph.D., “How Fiber Opucs Work?, 6 March 2001, How§tuffWorks com
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