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Development of Tilt angle measurement system of plastic thin-film
using Position Sensitive Device

Gi-Seung Kim', Yoon-Chang Park

Division of Information Communication, Sunmoon University

Q 9o ANIEX EoA AILELE TAL fAZdo]ds 1:}0%*} z= 94 | ‘5} EZ&tAE vlet 9= (Plastic Thin
Film)o] AH&ET et EFERoll-To-Roll) FHLE Az EotAE et 982 A4k T Fol AAte R
ZE9 FAZF ASEHIL, BEsHA T ojor itk ZF Az #X*Oﬂﬁ t—ﬂEC’ﬂ e o] ZA-golHA F5

olgigt 38 WAL BgY T W T 54719 FFo| AR FAAA Ak 2T A 57
A7 O AR AT S BORA A ARG o 2 FOR SYS ek & Aol Fer

5] BAR ]lste] HAsHA 54710149 A3 238 BASH] flste], 859 FAF 4=E ASche
A7t AP A, EfAE FE ] <3 9 FolAE 2ABEL, BEOIA WAREE &3 7 #°]A47t PSD(Position
Sensitive Device)oll Wsl= Fot Al2HE FJstgen, S &t BE2 A4 ZH=9 PSD &8e] #AE

L3 94 el ToIsIc, o] olgdiol BBG A4 AL E 2o BAL FRHACH, 250KHz) S5 7
A 7ol 240] FFsstdct.

Abstract Various types of precision plastic thin films are used widely in high-performance displays, such
as smartphones. For plastic thin-films manufactured by the Roll-to-Roll process, the film thickness must
be measured and managed while moving. In the Roll-to-Roll process, wrinkles are generated when
tension is applied to the film, which causes an inclination on the optical axis of the thickness gauge,
resulting in a loss of accuracy. Therefore, this study attempted to develop an optical interference
tomography measurement system. In this study, the tilt angle of the film was measured to correct the
measurement value error in the thickness gauge caused by the tilt of the film. The system was
constructed so that the laser was irradiated on the tilted film, and the laser reflected from the film was
formed on the PSD. The relationship between the tilt angle of the film and the output value of the PSD
was obtained experimentally. Using this, a device to measure the tilt angle of the film was constructed,

and angle measurements were taken at a speed of 250,000Hz.
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Fig. 1. One-dimensional PSD
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Fig. 2. Laser path on tilted film Side view - Reference
line
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Fig. 3. Laser path on tilted film Side view
(a) Tilted film (b) Moved film
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Fig. 4. PSD Optical system drawing Side view
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Fig. 5. Film tilt angle measuring principle - Diagram
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Fig. 6. Film tilt angle measuring principle - Optical
system
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Fig. 7. Hamamatsu S3932 PSD - Light Position on PSD
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Fig. 8. Hamamatsu S3932 PSD Pin map
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Where, 1,1, denotes current
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Fig. 10. PSD circuit
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Fig. 11. Experiment result (Voltage)
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Fig. 12. Light Position on PSD vs Tilt Angle
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Where, = denotes light position. ¥ denotes film
tilt angle.

Eq. (2)°] PSDollA &78=E dlolA9] YAz
Hgstd FE59 AAHy)E BHT & A Eof & A7
oA AREE NI USB-6211(Data Aquisition)< Z|tf 8
Mo} AYE 27 250,0008] F74L 4> 12H(8], PSD
9] BESAIZES 3us(Rise Time)ol7] whigEol], A2 AAJ7E
o= Zepay Hik 9F9] A S40] 75l =

ot



A7 =2 A A2238 A2E, 2021

4, 48

04—?011*1‘_, Stag IE0] AR ]lsto] A
SH H= SHONAY A5 HAshr] 9t
ZE9 73*} Aeg Fgche A77F AP B
<3 FoIAE 2ARIL, BE0A BAbEE oAzt
PSDO] Ro|=2 A|2ES TR APS Sotol
Bgo| A4} 2o} psDe| el JBeAE o3
o} ol olgstel BEY B 4EE £55 N
Z4ot AH FEH0M, 250KHS] SEE B4
Y 9] £Ho| 715519t EE9] AALE QIsH _17__7;“
oAl 53 oA B A% 4L F
2710CT} Aito] @il AW ool

e Iy

References

[1] Jeon Hong Kang, Kwang Min Yu, Han Jun Kim, Sang
Ok Han, “A Development of Thickness Meter for
Conductive Thin Film", 7he Korean Institute of
Electrical Engineers Summer Conference Proceedings,
The Korean Institute of Electrical Engineers, Korea,
pp.2057-2058, Jul. 20009.

[2] Sung-Soo Kim, Do-Yun Kim, ‘Development and
Characteristics of the x-ray transmission anode tube
for the thickness measurement of film", Applied
Science and Convergence Technology, Vol.17, No.3,
pp.240-246, May 2008.

DOI: https://doi.org/10.5757/JKVS.2008.17.3.240

3

Hyun-Ju Cho, Jun-Yeon Won, Yong-Gyu Jeong,
Bong-Ju Woo, Jun-Ho Yoon, Chang-Kwon Hwangbo,
“Determining the Thickness of a Trilayer Thin-Film
Structure by Fourier-Transform Analysis”, Korean
Jurnal of Optics and Photonics, Vol.27, No.4,
pp.143-150, Aug. 2016.

DOL: http://dx.doi.org/10.3807/KJOP.2016.27.4.143

(4

Eun Jung, Sung-Jin Kim, Sung Min Cho, “Production
Technology Status of Organic Lighting & Display via
Roll-to-Roll Process”, Vacuum Magazine, Vol.4, No.2,
pp.24-28, Jun. 2017.

DOI: https://doi.org/10.5757/vacmac.4.2.24

(5

Sudheer Koganti, Tushar Kotecha, Roby Rakhit,
“Choice Of Intracoronary Imaging: When To Use
Intravascular  Ultrasound Or Optical Coherence
Tomography”, Interventional Cardiology, Vol.11, No.1,
pp.11-16, May 2016.

DOI: http://dx.doi.org/10.15420/icr.2016:6:1

[6] HAMAMATSU PHOTONICS K.K., One-dimensional
PSD S3932 Data sheet [Internet]. Hamamatsu
Photonics K.K., ¢2020 [cited 2020 Julyl, Available
From :

138

https://www.hamamatsu.com/resources/pdf/ssd/s
1 etc _kpsd1002e.pdf (accessed Dec. 2, 2020)

[71 Sung Hyun. Park, Design of experiments. pp.259-274,
minyoungsa, 1985.

[8] NATIONAL INSTRUMENTS, NI USB-6211 Data sheet
[Internet]. National Instruments, c2017 [cited 2017
sep.], Available From :
https://www.ni.com/pdf/manuals/375195d.pdf
(accessed Dec. 2, 2020)

=

&(Gi-Seung Kim) [Hslel

- 20209 29 : ARG FES
A8t (34

* 20209 3 ~ AA ARt
AEBAFsH (SA)

FAEoR
3D &7, AFEHEA, #HAl Y

gt @ Z(Yoon-Chang Park) (M3

- 1988¥ 29 © A& A
B} (FIAAD

- 19944 29 © ARBI|&Y A
Wk} (F3PAD

- 19974 3% ~ @A) 1 AErita
BusAgslt @4

42714, 3D &4



