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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
transmittance are able to detect the information of financial account surface accurately. Therefore, it is a
stable filter that is able to minimize the incidence of disability. 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.
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Table 1. The problems of light sensor in financial

account information recognition.

Kinds of optical sensor and

composition Expected problems

Division

—phototransistor : semiconducto:
detection equipment

npn structure that can gain
significantly light receiving
element photocurrent. also P
layer formed significantly
spectral sensitivity peak
800~900nm GaAs LED

reduction of dark current,
improve response rates,
sensitivity adjustment

It is possible to implement logic.
Therefore, it is applied to
further complemented by
automation machine.

Suitable structure for an optical

—photothyristor : On/Off control

of the current by SWHCh. .
hotoproduction carriers Not suitable for automatic teller
p ; machines

—color sensor : 3 color RGB

recognition

Photoco| 4 . high price, practical difficulties
B Color detection through 18 D! » P !
nductive [ Lo rising costs
. extinction short—circuit current R . .
optical 1 color print, financial account

ratio of the photodiode and
incident light wavelength
calibration relationship

sensor classify color otiosity

It is distinguishable the location

—position sensitive R
b regardless of changes in light

detector (PSD) : PN

. . . . intensity.
junction investigated the ¥ . .
L . . . Mass production system is not
incident light position detection N
applied.

reduction of dark current,
improve response speed,
sensitivity adjustment

It is possible to implement logic.
Therefore, it is applied to
further complemented by
automation machine.

A124 A125 8.oF

—infrared sensor using
semiconductor : 2 types
(heated, photoelectric effect)
fast response

A7) A A £

=4

Table 2. The problems of financial account information

recognition using the existing technology.

Form of
technology
implementation

Problem

1. realize optical filter quality surface scratch, Fracture of
Dot Matrix Cell ,

Contact image 2. Additional information analysis circuit, F/W increase,

sensor L
Rising costs
3. Constraints that must be adhered
1. Implementation of ambient light or selection of
high—performance products, only MPU,
Eletronic 2. A/D Converter circuit required

coupled device/3. No function readout the part, operating temperature,
additional information analysis circuit
4. F/W increase, Rising costs

1. Occurrence of reflected light malfunctions and error
range, slow detection speed

2. Need additional configuration circuit in the form of small
parts

Optical sensor
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Table 3. Solution of a problem and the main functions
using the optical filter that suggest an alternative.

Technique

i v Main function

Solution of the point problem

1. Readout of Page Mark on the
printed financial account

2. Readout of Page Printed Line
on the printed financial account
3. Readout of presence of
financial account in the
automation machine

(Black & White Measure the
voltage according to the two
types and sends the information
to a central processing unit that
reads)

4. Visible light 660nm
wavelength penetration and
reflective light penetration

5. Diffuse reflection rate
minimize 4%~ 0.3% within
formation of ratio

6. Accurately derive the part of
necessary information

1. Solution of realize optical
filter quality surface scratch
2. Solution of Dot Matrix Cell
break problem

3. No rising costs of further
analysis circuit, F/W..

4. Flexible feed and readout
5. Additional area lighting and
high—performance MPU,
only A/D converter additional
circuitry unnecessary

6. Solution of partial readout
and temperature influence

I7. Minimize the error range
for stable wavelength
transmission

8. Stable quality, Uniform
sharpness

9. Consists of small parts

Semicondu
ctor optical
filter
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W otge % 29 2ol AHud 4 gk

3E 32 71 AR A wiA] A9 37 249
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g et ol F8AEIIIVIE *dHL dE
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Utk wZol geAEsrIvE AAAS ZFa, 1
283t Assrl7l FES AdAE e JES F
23} [21]8k= Blo] HgAolt). AEsr]7] MAYSE
T A7IEHe EHmol=E FFAAA IHAT
3 A TS AES. agEz B AFdAe
HNeA FIAEE S 588 AR A4 oy
S FagAA BELQ3 olF Lsor e AR
He A4S AT 3858 AR A 284
< Sdiststaar skok

qL 5 65

Table 4. Analysis by function item of semiconductor

optical filters and existing information recognition media.

Kind of
optical Main function Standar.d of
glass selection
optical | —Used for optical, To treat symptoms related
glass to light in physics can be used for research
barium |purposes.
optical —It is a series of white that is included quartZ
glass glasses components _but do not contain iron. It ‘1 transparency
B207 |is used optical filter as optical, barcode|2. uniformity
scanner, laser, etc. and durable strong. 3. strength
- - 4. penetrability
potash —It's( hardened g}ass in laboratory and chemical 5. price
lime giass _that 1s_used as _fllter and glasses. Transparency| 6. processability
is particularly high.
lime , . . .
natrium flts a common glass is widely used in many]|
glass fields.
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Table 7. The specifications and indicators of the
Semiconductor optical filter as a new alternative
technology.
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