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Development of a Thin Glass Vibration Measuring System for Productivity
Improvement of LCD Manufacturing Line

Young-Kyo Oh!, Jung-uk Lee? , Ju-Young Sun? , Jeong-Seok Kwack3 , Moon-Cheol Won?*, and Hyun-Yup Lee#

Abstract

Recently, the LCD manufacturing industries try to maximize the productivity of LCD panels due to sharp increase in the market need

of LCD display. Usually, the increase in manufacturing speed induces additional vibration of glasses and manufacturing machineries.

This kind of vibration can induce bad effects on the manufacturing accuracy, and even can damage the glasses. The vibration signal of

glass itself is very useful to predict the allowable maximum level of manufacturing speed. Therefore, it is necessary to measure the

vibration of the glass itself and a very thin vibration measurement system attachable on the glass is needed. Since in some processes the

glasses need to go through very thin gaps such as 2.5mm, We develop a glass vibration measurement system with the thickness of

1.3mm. The system measures the glass vibration using MEMS type accelerometers and store vibration data in a Nand-Flash memory.

The performance of the develop system has been verified on a real LCD manufacturing line and the accuracy of vibration measurement is

comparable with that of an accurate commercial vibration measurement system.
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Table 1. Required performance items of measurement

system
No R QT v 1

1 AE 7 S Al 8Ad

2 25 4 A 144

3 A2 A F2F AT 60+

4 AZ A AE 1.3 mm o
A Est

5 A= &9 60°C)

6 A ATE 10m torr

7 st PH2~PHI11

8 ASA oS A

A% 71ee 8 d 9 L2 19 £33 & 9999 A= A
gzt glon o 60 °C th71&%2k 10 mm torr 2 FFE
oA 2T 204 A& Aol 7hsskolok itk Al LCD At &
A % H712% 200 ° ColAe] 34> 1ashA] ¥ttt

PH2 ~ PH119] 33} ok&of Atfof sh= Y 313Md a7 4452
T AHgEE AN (CU-etchant) T AEFHEH(CU-
striper)9] £4 0|2 FEE 7|EOE Agon] ol 7k A, 7
A71/del el =l Aol

T 278 223 540 10 m torr?] 23 AEjollA K% 7}
&2 L5 A T 4= glofop gt

2. 71& AAgo] 7Y

21 AAH 7=
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Fig. 2. Block diagram of accelerometer module.
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Table 2. Specification of accelerometer

No. R Ao B3
1 Bandwidth 300 Hz 7—axis
2 Acceleration Range t4g
3 Sensitivity 308 mv/g
4 Supply voltage 3.3 V/500 pA
5 Operating temp. -40°C~85°C
6 Vender Freescaleit:

AR A#E 7RG E A BE2 Fig, 33 2o, glass 25 Al
7H5E AA BE ofat ks 248} 517] $loto] glasseke] A
Z WAL 43} 510910 mmXx 16 mme] 37]2 A& agiet.

Fig. 3. Picture of accelerometer module.
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Fig. 4. Block diagram of TAMS interface module.
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Table 3. Specification of dsPIC33FJ128GP206A

No. T = A H] 3
1 ADC Resolution 12 bit
2 Communication UART, SPI
3 Internal memory 128 KB
4 Operating speed 40 MIPS
by Operating voltage 3.3V
6 Vender Microchipsiit:

4 EdATE PCBROl AAR QS Al fstal T 44
P2 F2oHe TIAMY “CC24007(91& AHEaTSlom, Al
Table 49+ 2t} 41 EHAHE= TAMS ¢lEjHo]A wES] #]o]
of Bagt 2% ASE PC QIEHo]s BEY FAHCR welkshs
45 sHA Hrk
Table 4. Specification of CC2400

No. Yy 5 A H|1
1 RF Frequency range 2,4 GHz
2 Operating voltage 1.8V /33V Core/lO
3 Current consumption 24 mA/19 mA  RX/TX
4 Data rate 1 Mbps Maximum
b) Vender Tt

Table 5. Definition of RS-232C data packet

slc 3 FEd3E + F23 o k|
# D] O] 0x000000~0xFFFFEEF | old - GlO[E] CFE=t
(a) R3-232C Command data packet definition
S HE | Fx & EECECED = ]
[ OxEEEE | Ibyte | 18byte AT F2 AE HofEH

(b) R3-232C Response data packet definition

2.4 PC QlE{mo|A 2=

PC ¢lE#Ho]A &S TAMS ¢IE#Ho]A ®E} AS Aof 4l
&5 wese], A4 dlojEE PCof| 2= e s i,

2.4.1 QlE{mo]A =L 2=

Qlefao)s SHEgle] HEL (A7} AZo ALgEE PCe] o
Aslel A8 HmE 15 B 450 AReldon Fig 5
o} 70] ALgA} BOIE Sfoto] POZOE W4EE BE ATE

USB ®#gh tjuto] A5 A3,
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UART USB to UART

Fig. 5. Block diagram of PC interface module.
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Fig. 6. Picture of PC interface module.
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Table 6. Definition of RF data packet

[P | FB1E + Fa2a AWAL(0) El
S[T[A[R[T[O0Jo[aJoO EERES
E[N|D[O0[0]0[0[0[0 AZE
C|L]IE[A[R[O][O0] OO EEESE

# M|E[M|O|R|Y|E|R| A DERRRE]
M| E|[M[O|R[Y[o0o]o0foO HH Fa4 0 IS
ST A 0x000000~0xFFFFFF gzt A F230
E[ A 0x000000~0xFFFLEE T 22t § T2

(a) RF Command data packet definition
[EH3E Memory Address(24bit) B 3

0xF1 0x000000~0xFFFFFF 2L AZ F2 W

0xF2 0x000000~0xFFFFFF 22T E F2 29

0xF3 0x000000 Hy 205 #$5

0xF5 02000000 HEe] AA FR

0xF6 0x000000~0xFFFLEE S 4 4 A8 H8

0xF7 0x000000~0xFFFEFE 22t AF Fa

0xF8 0x000000~0xFFEEEE OE=2C € 323

(b) RF Response data packet definition
2.4.2 Ak EXt QIE{mjo|A Z=TH

C# 7|9re 2 245 PC 58 Z2IH 0= g Ho|~ 519
o] RE9| gloJg] n&T} USB to Serial W3S £3F TAMS ¢l
Elgo] A BETRO] 24 dole] wto] 75steE A E

FAZA} FAEA B shte] & Igiof 4] A 2]sh Table
59} Table 6 ol 2745 2E dlo[H S A2d 4= Qles =
2o 24 w|glon| sty 1AL Fig, T3 2T,

JHE BN EBO

Project B8

Project: | TMS.DATAB.20  Sampling : 00

-
EEW

-t
o

Index  Start Address  End Address BT Al
A& AR

A& [OIE B2

TMS 22l S8 w2

TMS H& [OIE 4A

A& G0 /8
HZ K& B2
H2 KR @12
B H22 43
A& HOIE B2
NZ: 0 #&: 15| BB A 10|

Fig. 7. User interface application.
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Fig. 8. A sensor location on the LCD glass.
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Fig. 9. Results of glass vibration measurement.
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