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I1I. Cross-sectional analysis




Three observation directions of MLCC

-



Specimens

(Test items)

SREC. A = C O

SIZE(mm) 1 0W05X005 1 005X 0 5 1 OW05 X005 1 0X05X0 5

Capacitance 01 uF +1 0% 01 uF 1084 01 uF 102 01 uF =109

1006 Violtame 10000 1080 10W0IC 1080

Temp. clara AR B IR AR

Toprange —55~1 257 —2E~3570 —E5~1 257 —55~125

Soldering tem.  |260X5°CA0sec 27050 A0sec  [2P60X5°0A0sec  |270X5°C A Osec

SIZE(mm) 1 GXORX0E 1 GX0EX0A 1 GX0EX0E 1 GXOEX0R

Capacitance 1 00pF X 5% 100pF 5% 1 0pF X 5% 1 00pF+ 5%
16081 Woltage B OO BONOIC bONOC BONIC

Temp. chara PO CH MPC DG

Top.range 55~ 257 =201 2570 —EE~1 25 —55~1 25

Soldering tem.  |260X5°CA0sec  [270£5CA0sec  [PE0E5°CA0sec  |270X5°C A Osec

SIZE(mm) 1 6X08X04 1 6X08X04 1 GX0EX005 1 6X08X058

Capacitance O uF+HE0% /—20% [0 uFHE0%: ~208 |01 uF+HE0%0/—20% |01 uFHB0% /—20%
1608-2 Wioltaoe 2o 00 2oNTC 2oW00 2o OC

Temp. clara e F "E e

Top.range —25 ~G570 —2E~3570 —30~85C —30~350

Soldering tem. 260451 0sec 270+ 50 A Deec SE0E5C A 0sec 2704570 A Ozec




A 1005

Direction 1)

mag M |tilt| W det et 0.0 1 1111 Be—
120x |0° 8.0 mm | BSED



A 1005

Direction 2

12:’26[2013‘ HV ‘mag || tit] WD det | =—— 400 ym ———— 1/3/2014 HV |mag @8 |tit| WD det — 200 pm ——
4:35:34 PM [ 15.0kV | 120x |0° 5.0 mm | BSED % |6:34:57 PM | 15.0 kV | 200x [0 8.7 mm | BSED

256.44 pm (s)

Direction 3 =

HV |mag @8 | tilt| WD det — 200 ym —— HV |mag @ |tit| WD det — 200 pm ——
15.0kV| 200x |0°|8.7 mm|BSED Ak 150kV| 200x |0°|8.7 mm|BSED




A 1005

3| HV ‘magaﬂ tit| WD det ‘ — 300 pm ———— 8/2013| HV ‘magaﬂ tilt| WD det

M| 10.0kYV | 150x [0°] 8.0 mm |BSED 38:11 PM[10.0kV [5000% |0 °| 8.0 mm | BSED

mag @ | tilt
0° €

Panorama of direction 1)



B 1005

Direction 1)

12182013 HV ‘mag | | tilt] WD det | —— 400 pm ———
52200 PM | 100kV | 120x |0° 8.0 mm BSED




B 1005

Direction 2

1/3/2014
9:02:24 PM

HV
15.0 kV

TR T RN T R

mag B
120 x

tilt
0°

wD

det

6.6 mm | BSED

— 400 ym ——

Direction Q)

2/24/2013
39:55 PM

HV
10.0 kV

mag M@
200 x

tilt |

0°|7.9mm|BSED

WD

det

— 200 ym ——

12/24/2013
5:39:55 PM

12/24/2013
53 PM

‘ HV
10.0 kV

HV
10.0 kV

mag B
200 x

tilt
0

WD

7.9 mm | BSED

det

mag E
200 x

— 200 pm ——

tilt |

0°/7.9mm|BSED

WD

det

— 200 pm ——




B 1005

\
As) iifye-

836.34 pm (s)

i
TN
»)

t

— 846.05 pm(s)

827.59 pm (s)

13| HV ‘magaﬂ tit| WD det

mag B |tilt| WD det — 300 pm ——
00:50 PM | 10.0kV | 5000% |0 °| 8.0 mm | BSED

12M8/2013| HV
150x |0°|8.0 mm | BSED

2:57:29 PM | 10.0 kY

Length of inner electrode

det | 100 pm

ym | BSED |

Panorama of direction 1)
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C 1005

Direction 1)

11

12182013
9:47 PM

HV
10.0 kV

mag B
120 x

tilt

0°

WD
8.0 mm

det
BSED

e—10. V1 1111 Re—




C 1005

Direction 2

1/3/2014 HV ‘mag | tilt| WD det | ——— 400 pm ——— 2 HV  |mag B |tit| WD det — 200 pm ——
:04:08 PM OkV| 120x |0°|6.6 mm|BSED OkV| 200x |0° 87 mm|BSED

Direction Q)

12 : HV |mag @ tilt| WD det — 200 pm —— : 3/2014 ‘ HV |mag @ |tilt| WD det — 200 pm —
200x |0°/8.7 mm | BSED 6:40:54 PM | 15.0kV | 200x *1 8.7 mm | BSED
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C 1005

819.82 ym-(s)—

825.85 ym (s)

838.28 um (s}

— 300 pm ——

1218/2013| HV ‘mag || tit| WD det

3:24:56 PM | 100 kV | 150x [0°]|8.0 mm |BSED

100 ym =

10.0 kV

mag B
5000 x

Panorama of direction 1)

tilt| WD det
0°|/8.0 mm | BSED

mag & | tilt
0°80n

00KV 500x

a little bit rough

det |
BSED



D 1005

Direction 1)

14

8.0 mm

det
BSED

—————— 400 ym ————

mag @ tilt

Too tight



D 1005

Direction 2

HV

mag B
120 x

tilt
0°

WD
4.4 mm

det
BSED

— 11,01 1111 Re—

Direction Q)

15

HV

mag B
200 x

tilt
0°

‘i'Ah" D
8.7 mm

det
BSED

20
3 PM

HV
15.0 kV

HV
15.0 kV

mag B
200 x

mag B
200 x

tilt
0

tilt
0°

WD
8.7 mm

‘t“h; D
8.7 mm

det
BSED

det
BSED

— 200 pm —
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D 1005

PM

HV |mag B | tilt | WD | det — 300 pm ———
15.0 kV | 150x |-C| 8.0 mm | BSED

Length of inner electrode

Panorama of direction 1)



A 1608-1

Direction 1)

17

EE;talt
x |07

———— 500 pm ———



A 1608-1

Direction 2

12/26/2013| HV  |mag @B tilt| WD det — 500 pm ———— o 7| 1/28/2014 HV |mag @B |tilt| WD
11:05:02 AM | 15.0kV | 150x [0°]|7.1 mm BSED

3:34:52PM [ 150kV| 80x |0°/68mm | BSED

Direction Q)

18 { 112812014 HV |mag @ |tilt| WD det 1/28/2014 HV |mag @ |tilt| WD
b 11:05:02 AM [15.0kV | 150x |0°|7.1 mm|BSED 081 11:05:02 AM [ 15.0kV | 150x |0°[7.1 mm | BSED




A 1608-1

19

14

PM

HV
12.0 kV

det |

BSED |

—500 pm ———

Panorama of direction 1)

det | ——10 pm ——

| 7.4 mm | BSED |




B 1608-1

Direction 1)

20

HV

15.0 kV

mag B : tilt
80x |07 76mm BSED



B 1608-1

Direction 2

HV ‘mag | tit| WD det — 500 pm —— 1/27/2014 | HV |mag B
50kV| 80x |0°|6.8mm|BSED 6:41:40 PM | 15.0 kV| 150 x

21

Direction Q)

- 351.83pmis)

: -'-f' = 360,37 pin(s) _,,

£ aMzespmisi s

12712014 HV |mag H |t WD det — 300 ym ——— 1/27/2014 HV | mag H
41:40 PM | 15.0kV| 150x [0°|7.5 mm|BSED :41:40 PM | 15.0 kV | 150 x

tilt
0

WD
7.5 mm

det
BSED

— 300 ym ——




B 1608-1

150kV| 80x |0° 7.6 mm | BSED | A 48 PM | 10.0kV [ 5000x |0° 7.4 mm | BSED |

HvV | mag | tit| WD det | =————500 pm ——— x| 1 : HvV | mag M |tit| WD det | ——10 pm ——

i

22 Panorama of direction Q)



C 1608-1

Direction 1)

1/24/2014
1:15:58 PM

23

HV
10.0 kV

mag £
150 x

tilt

7

wD
8 mm

det
BSED

mag A | tit
80x |0°

ST —



C 1608-1

Direction 2

2013 ‘
©13:51:33 PM [ 15.0 kV

HV ‘mag m|[tit] wD det
80x |0°]/6.8mm|BSED

— 500 pm —— 1/27/2014 | HV |mag B |tilt| WD det — 300 ym ——
.0kv| 150x |0 .5 mm | BSED

6:39:42 PM |

Direction Q)

24

. sapum(s

ST 6L vy

1/2712014 HV |mag H |t WD
39:42 PM|15.0kV| 150x [0 °

7.5 mm | BSED

— 300 ym ———

1/27/2014 HV | mag H
6:39:42 PM [ 15.0 kV | 150 x



C 1608-1

150kV| 80x |0° 7.5mm | BSED | W% | 5; PM|10.0kV|5000x% |0° 7.4 mm | BSED|

HV |rﬂa.g | | tit| WD det | =———500 pm ——— 20 | 1212372013 HV |rﬂa.g | | tit| WD det

25 Panorama of direction Q)



D 1608-1

Direction 1)

26

mag B

| it
|

E

\

D mm

det
BSED

—100 111 Re——



D 1608-1

Direction 2)

| 12/26/2013 | HV ‘magﬂa tit| WD det | 12/26/2013 | HV ‘magEEl nlt‘ WD ‘ det
3:57:07 PM | 15.0kV| 80x |0°|6.8 mm|BSED %110:05:51 AM [ 10.0kV | 150x |0 °[7.5 mm|BSED

Direction )

| 12/26/2013 mag B t\H WD | det 300 pm 9| 12/26/2013 mag | tllt WD | det
10:05:51 AM | ‘kUOk‘v‘ 150 x 7.5 mm | BSED 72 110:05:51 AM | 'iDOl-fV 150 x 7.5 mm | BSED




D 1608-1

28

4

201 PM

HV
12.0 kV

mag

@l

tilt
0°

i | BSED |

T T p— HV | g B |tit| WD | det |

10.0kV | 5000x [0°

Panorama of direction 1)

7.4 mm | BSED |




A 1608-2

Direction 1)

1/22/2014 HV |mag B | tit | WD det 500 pym ——
5:24:14 PM|150kV| 80x |-0 mm | BSED

/22/2014 | HV |mag @ tilt‘ WD ‘ det 300 ym —— 1/22/2014 | HVY |mag 8| tit | WD det 300 pm ——

11 PM[15.0kV| 150x |-0°|6.9 mm | BSED ; :25:43 PM | 15.0kV| 150x |-0° mm | BSED
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A 1608-2

Direction 2

1/24/2014 |
3:42:56 PM |

HV
.0 kV

det
BSED

1/3/2014
6:03:54 PM

mag B HV

tilt
80 x

WD
0°

6.7 mm

Direction Q)

o

tilt
0°

WD det
8.0 mm | BSED

mag B
150 %

— 300 pm ——

1/3/2014
6:03:54 PM

tit| WD
0°/8.0mm

det
BSED

HV
15.0 kV

mag B
150 x

— 300 pm ——

30

HV ‘
15.0 kV

1/3/2014 ‘
6:03:54 PM

tit| WD det
0°/8.0mm | BSED

— 300 pm ——

‘mag =]
150 x



A 1608-2

Length of inner electrode Gap between inner electrodes
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Panorama of direction 1)



B 1608-2

Direction 1)

32

ma
15

1/22/2014 HV
5:27:24 PM | 15.0 kV

mag | | tilt
80 x

wD
6.9 mm

H .Ilﬁll

10.0 kY

=l

00 pum



B 1608-2

Direction 2

1/2212014 HV |mag @ |tilt| WD det 1/3/2014 HV ‘mag ||ttt WD det — 300 pm ————
1:49:02 PM|10.0 kY| 80x |0°|58 mm|BSED 216:06:30 PM | 150 kv | 150x |0° 8.0 mm|BSED

Direction Q)

33 & 2014 HV ‘mag 2] t|It| _
0 16:06:30 PM | 15.0kV | 150x |0°|8.0 mm | BSED PM

wD det — 300 pm —— & 3/2014 ‘ HV ‘ mag B WD det — 300 pm ——

15.0kV| 150x |0°|8.0 mm | BSED




B 1608-2

Gap between inner electrodes
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Panorama of direction 1)



C 1608-2

Direction 1)

2014 HV mag | | tilt WD det 500 ym ——
3PM|150kV| 80x |-0 mm | BSED

g

1/22/2014 | HV |mag B tilt‘ WD ‘ det 300 ym —— 1/22/2014 | HV  |mag B tilt | WD ‘ det 300 ym ——

5:30:09 PM | 15.0kV | 150x |-0°|6.9 mm | BSED ; 5:30:42 PM | 15.0kV | 150x |-0°|6.9 mm | BSED

35



C 1608-2

Direction 2

= e -
det — 300 pm ——

mag B |tit| WD

det 1/3/2014 HV
<% 16:09:26 PM | 15.0kV | 150x [0 8.1 mm | BSED

BSED

WD

1/22/2014 | HV |mag @ | tilt
5.8 mm

1:56:09 PM|10.0kV| 80x |0°

435.17 pm (s)

Direction Q)

478 3L (s}
= =7

e ol

mag B WD det — 300 pm ——
150x |0°]8.1 mm | BSED

WD det — 300 pm ———

gha | 1/3/2014 HV
<% 16:09:26 PM | 15.0 kV

mag M@

1/3/2014 HV tilt |
150x |[0°]|8.1 mm | BSED

36 ; 6:09:26 PM | 15.0 kV




C 1608-2

37

10:51 PM | 10.0kV | 80x |0° 6.9mm | BSED | A 4318 PM [ 10.0KkV | 5000 % |0 5mm | BSED |

: ‘ 12/24/2013| HV |mag B |tit| WD det | =———500 pm ——— ey | 1 12013| HV ma. 3 | tilt WD det

Panorama of direction 1)



D 1608-2

Direction 1)

38




D 1608-2

Direction 2

\% ‘mag || tit] WD det —— 500 pm —— £ Z ‘mag || tit| WD det —— 300 pm ——
OkV| 80x |0°/6.7mm|BSED = € 150x |07 8.1 mm | BSED

Direction Q)

39

150x |[0°]|8.1 mm | BSED 6 150x |0°]8.1 mm | BSED

HV ‘ mag B |tilt| WD det — 300 pm —— £ 2 mag B |tit| WD det — 300 pm ——



D 1608-2

HY | mag B | tilt
12.0 kV | i

40 Panorama of direction D
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Summary

?f'c"é”ﬁ'f Layer width Layer Intenal Total layer width
A 111~—1587um J.o—~—3B5um 238 .05 urm
JudgD) Judgs Judg O
B 0g7~1.34um 3.03~~3.38un 337 .3um
Judg Jud g Jdg O
C 1 69~2 36um 31 2~347um 371 .54um
Jud g Jud g Jud g
D 1171 54um 258~—~3 8 um 227 3um
Judg O Jud g Judg
Sample . . .
(1608-1) Laver width Laver interval Total layer width
A =.2durm 11.51 umn 1581 .64 urm
Judg D Jud g Judg O
B 1.75%um 51 8um 21467 um
JudgiD Judgo Judg O
C 1. 46urm 18.459um 447 TAurm
Judg Jud g Judg O
O 1.14urm 16.08urm 221 A7 um
JudgD Jud g Judg: O
Sample . . .
(1 608—2) Laver width Laver interval Total layer width
A 2.16urm 1055 um 001 5 urm
JudgiD JudgD Judg O
B 2.82urm 1358 um 2701 8um
Judg Jud gt Judg O
C 1.87um 14.25um 458.3.73um
Jud g Jud g Jud g
D 1. 40urn a.28um 20413 urm
JudgD Jud g Judg O

<J—chip comment>

Company D level is no good, if
compare to another company
level(Layer interval/total layer
width). Due to above reason,
company D strength level is no
good(our presume).

Acceptable

Acceptable



