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Improved Nickel Powder for Small Case Size MLCC with High Capacitance
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Fig.1 Cut-away view of multilayer ceramic capacitor
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Fig.2 Demand for Ni powder depending on the layer thickness
of MLCC
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Fig.3 Manufacturing process of Ni powder



Number of coarse particle

N mERREY T I v 2 a v Ty =y VB

0.8 um U LM A A Y M5 EICE LIz ZoF#H
hAS NFP201X T 5,

2.2 SRRSO

Photo 1 (ZHU¥y %2 4 v b L7-85 NFP201S, 301S, 401S
B L O 5 NFP201X 0 784 1SS (SEM) 1% % Z
ZIRT ., PRI B ICONKEFAITLD
T x =T oTwh, Fig. 4 12 SEM 12 X 0 LR i £
R LR EME O i 2 7R §7. NFP201S, 301S, 401S T
1 3um PLEOMBEEEIZE T TH Y, 1um Ll oMK

# .. I "' 1. g
5-11-15' o | 1 Ny
2 2*“%‘1

NFP201X
Photo1 SEM images of classified products

NFP201S

1390
1400 r —
| 0 1-2 um|
,-\1200 u 2.3 um
g 1000 i 0 >3 um
800 H
g
£ 600 H
B 404
& 400 H
120
200 {+
oL o2 3642 | (130 45060 18040

| NFP401 NFP301 NFP201}{NFP401S NFP301S NFP201S|
(b) Classified products

(a) Standard products
(not classified)

30 ¢
3 N 0.8-1 um
gCZS O1-2um [ |
—
5E1s
53
55 10
8s
g 3 1.5 03 0
“ A

NFP201S NFP201X

Fig.4 Number of coarse particles measured by SEM

Table 1 Powder characteristics of classified products

Average diameter of | NFP401S | NFP301S | NFP201S | NFP201X

primary particle (um) | .4 0.3 0.2 0.2

BET specific area2 178 256 330 376
(m7g)

0 (mass%) | 0.4 0.5 0.6 1.0

Cl (mass%) | <0.003 <0.003 <0.003 <0.003

Tap density  (g/cm®) 4.0 3.7 3.4 3.8
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