Regular Paper

J. KIEEME
Vol. 23, No. 6, pp. 458-463, June 2010
DOI: 10.4313/JKEM.2010.23.6.458

Outgas A& S8 MLCC Bar HEE 5%

daFE" AR, HI|E', ua

AR RAdTES

Experimental Study on the Deformation of MLCC Compressed Bar by
Quantitative Analysis for Outgas

Min-Ju Kim"*, Jong-Yun Kim', Gi-Ho Jeong', and Chang-Sik Park’
! Busan R&D Center, Samsung Eelctro-Mechanics Co. LTD., Pusan 618-721, Korea

(Received March 3, 2010; Revised May 14, 2010; Accepted May 23, 2010)

Abstract: MLCC (multi-layer ceramic capacitor) is usually fabricated by lamination of predetermined
number of single layers. Often, the state of MLCC before sintering is called the green state, whose
strength comes from the adhesion between the dielectric material and the polymer binder. Therefore the
lamination of a single layer before sintering can be easily deformed by environment due to the relatively
lower strength. After the compression process, which helps single sheets cohereto with adjacent sheets,
the MLCC green bar is preheated to resolve the probable internal stress. Unfortunately, unexpected
deformation after preheating resulted in problems during cutting of the MLCC green bar. In this study,
one of 2 primary hypotheses which were proposed to resolve the unexpected deformation after preheating
was examined by quantitative experiment with GC/MS (gas chromatograpy/mass spectrometer). The
proportion of deformation caused by DOP evaporation, which was primarily evaporated componet during
preheating, to the total deformation of the MLCC green bar was found to be 53%.
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Fig. 1. Molecular dynamics system during drying shrinkage
process (M. Tsige and G. Sgrest, ]. Phys.,; Condens,
Matter 17(2005)).
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Table 1. Instrumental parameters of GC/MS.

Detector Mass spectrometer
Column Eliet-5MS
Temperature:

Injector, C 300
Initial, T 10

Time 1, min 3

Final, C 300

Rate, C/min 10

Time 2, min 3

Mass interface, C 290
Carrier gas He

Flow rate, m{/min 1.0

Split ratio 10 - 1
Analysis time, min 32
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2.1 Gas chromatographic set-up

2 AT BE GC/MS B4 2 Clarus600 GC
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Fig. 2. Diagram of the newly designed pretreatment
system for outgas collection.

Tabel 2. Instrumental parameter of pretreatment system.

Heating temperature, T 150

Heating time, hr 2

Solvent chloroform

Pump flow rate, m¢/min 500
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Fig. 3. Total ion chromatogram of gas generated from
the MLCC compressed bar for 2 hours at 1507C.
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Fig. 4. Saturation phenomenon of the DOP peak.
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Fig. 5. Results of gage linearity and bias study for
pretreatment system.
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Table 3. DOP concentration of MLCC compressed bar
outgas' ™

Content Weight % Volume %

DOP 0.94 36

! MLCC compressed bar is heated at 150C for 2 hours.
: Density of MLCC compressed bar is 3.8 mg/mf and
density of DOP is 0.98 mg/mm.
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