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Abstract: In this paper, we have researched semiconductor optical filters to solve the problem of the high
failure rate that are recognize bad of financial account, jam of financial account and the ATM service
interruption due to failure of accurate location information among the operation of the ATM (automatic
teller machine) systems. A semiconductor optical filters that have high resolution and less diffuse, high

lransmittance are able to detect the information of financial account surface accurately.

stable filter

that is able to minimize the incidence of disability.

Therefore, it is a
In this paper, we drew the determinants

by element for implement an excellent semiconductor optical filters. Based on this. we had to be able to
implement the semiconductor optical filter that is able to be mounted on the actual ATM system through

future studies.

Keywords:  Bankbook, Information recognition,

Semiconductor,

Optics  filter, Optical glass, ATM

(automatic teller machine), APT (automatic passbook terminal). CIS (contact image sensor), Photo sensor,
CCD/CMOS, Visual light, MEMS (micro electro mechanical systems), Diffuse reflection, Penetration ratio,

Reflexibility
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Fig 1. Flowchart of the financial account information

recognition processing in the ATM.
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Table 1. The
account information recognition.

problems of light sensor in  financial

Division|

‘Kinds of optical sensor and
composition

Expected problems

Photoc
nduetivel
optical
senstr

~phototransistor =
detection equipment

npn structure that can gain
significantly light receiving
olement photocurrent. also P
lwyer formed shanificanty
sprctril sensitivity pesk
AO0=000nm GaAs LED

semicondicton

reduction of dark current,
improve response rates,
sensitivity adiustmient

It it possible tor implement Jogie,
Therefore, it is applied o
further complemented by
automation machine.

—photothyristor
of the current by
photoproduction carriers

On/OFf control

Suitahle structure for an optical
switch

Mot suituble for sutomatic teller
milchines

—color sensor 3 color RGH
recognitian

Color detection through
extingtion short—eircuit currént
ratin of the photodiodd and
wcidient light wavelenyth
calihration relationship

high pHee, practical difficulties,
riging cosis

1 colur print, financial accoum
classily color otiosity

- pasition sensitive
detector(PSD) ¢ PN

junétion investigated the
incident light position derection

[t 1= distinguishable 1he location
regardless of changes i light
Intensity.

Muss production systém |s not
applied.

=infrared sensor using
semiconductor : 2 1ypes
(heated, phowelectric effect)

reduction of dark current,
improve response speed,
sensitivity adjostment

It 15 possible to implement Loy,
Thurefore, il is applied

fast response
St res| further enmplemented by

anlomation machine,

A12¢ #1258 .9
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A AN AR R

Table 2. The problems of financial account information
recognition using the existing technology.

Form of
ochng ogy

Problem

1. realize aptical flter quality surfuce scratch. Fractare of
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o TR TRET O LeLupoey 3 = i <
Contact MaREl, 4 giional information analysis cirenit, F/W inerease,
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1. Implemontation uf ambient light ar selection af
high—performunce products, only MPL,
Eletromic |2, A/D Converter eireult required

enupled deviedd, No fundtlon readout the part. Operating emperaire,
ddditional information analysis cireuit
I, F/W incresse. Rising cosls

1. Deeurrenve of reflectied Hght malfunctions and error
range, stow detection specd

2 Need additionsl configuration efreuit in the form of small
parts

Opucal sensor|,
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o] EAFC) 71E ARE AT F e A Ak
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Table 3. Solution of a problem and the main functions
using the optical filter that snggest an alternative,

Technique
alternative,

Main function Solution of the point problem

1. Readout of Fage Mark on the
primted financial account

2. Readout of Page Printed Line
on the printed financial aceount
. Readout of presence of
financial aeeount in the
aulomation machine

(Black & White Measure thi
voltage wceording 1o the two
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1o @ central processing unit thai
redds)

1. Visible light 660nm
wuvelength penetration and
reflective light pencrration

. Diffuse reflection rate

1. Selution of realize aptical
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2, Solution of Dm Marrix Cell
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CITCUREY UNNECESSHrY
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and temperature influgnce
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for stable wavelength

r4 ]

Semicondu
clor optical
filber

= ol i P transmission
minimize 4% . 0.3% within 5. Stable quallty. Uniform
formation of ratio .
sharpness

i Acourately derive the part of

; : H. Consists of smull parts
necessary information Sl f
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Table 4. Analysis item of semiconductor

optical filters and existing information recognition media,

by function

Kind of ) ;
ptical M antion Standard of
glass SElaction:
optical | =Used for optical, To treat symptoms related

to light in physics can be used for research
l\llr]lli‘n_“i
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i O )
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HEA (high efficiency), &, A WA VLR (value
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Table 5. Personal information of expert meeting for
semiconductor optical filter design and implementation
factors.
No ‘“ca"dm;?' Company Task Professional field Career
graduation automation eguipment
A of SG R&D design 23
university F/W development
wraduition automation coquipment
B of SG R&D design 15
unversity development
graduation Automution eguipment
c of S RéI design 18
university /W development
n gmd::.mnn 5G business component 20
uilversity SUppart procurement
I graduation 3G product aptical filter sy
= uf callege heoud production production
F ”r"dllj';l“"” s filer aptical filter '8
aniversity development developmert
G gratuation o] prisduct optical filter 15
¥ of college i production production i
praduation automation egquipmant
H uf AS R&D development \5
university Application

At
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Oo“-':f_‘.'_',

£l
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Table. 6. Design determinant  for implementation  of
sermiconductor optical filters for the ATM,

Kinds of Fe Optical  |Coating %:::1 o
optical glass science | form Bicknnas
0. 7mm
th 1.0mm
fr'{“' 1.6mm
&:rirss 1.9mm -
L. Optical section 7 Omm [:lt:]ui:mg
r;l:';?;;m 2.2mm AR
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2. Oprical 1. Fe LIHEA. | 1.0mm :'.:I]:fihlc
glass B207 inelusion 2 VLR l;;;;-k 1 Emm &
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1, Lime Z-E‘"m ﬁf\'_{}nm
natrium 0. 7mm Tl‘u
ulass both 1.0mm U)'I:‘t[(}f;%%
Ap | Lomm
hoth 1.%mm
sides 2.0mm
2.2mm
SANA 2gshe wdE fAsAT mxuow
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Table 7. The specifications and indicators of the
Semiconductor  optical  filter as a new alternative
technology.
B Optimum semiconductor optical filter
Division specifications and indicators Remarks
o . Flats Lons form Ensure clarity
11“'_‘[;""":::::: Visible light trunsmittance 92-936 ~Plain glass
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