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1111.... SSSSCCCCOOOOPPPPEEEE

THIS SPECIFICATION APPLIES TO MULTI-LAYER CERAMIC CHIP CAPACITOR(MLCC) FOR USE

IN ELECTRIC EQUIPMENT.IT CAN BE POSSIBLE TO CHANGE THE SPECIFICATION UNDER

DOCUMENT AGREEMENT BETWEEN DESIGN ENGINEERS OF EACH PARTY.

2222.... PPPPAAAARRRRTTTT NNNNUUUUMMMMBBBBEEEERRRR CCCCOOOODDDDEEEE

EXAMPLE) CL 10 C 101 J B N C

① ② ③ ④ ⑤ ⑥ ⑦ ⑧

① "CL" MEANS THE MLCC OF THE SAMSUNG ELECTRO-MECHANICS CO., LTD

② SIZE

③ CAPACITANCE TEMPERATURE CHARACTERISTIC

☆ CAPACITANCE TEMPERATURE CHARACTERISTIC

☞ J : ±120PPM/℃, H : ±60PPM/℃, G : ±30PPM/℃

TEMPERATURE
CHARACTERISTIC BELOW 2.0 ㎊ 2.2 ~ 3.9 ㎊ ABOVE 4.0 ㎊ ABOVE 10 ㎊

CΔ C0G C0G C0G C0G

PΔ - PJ PH PH

RΔ - RJ RH RH

SΔ - SJ SH SH

TΔ - TJ TH TH

UΔ - UJ UJ UJ
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CODE SIZE( mm ) CODE SIZE( mm )

05 1.0 × 0.5 31 3.2 × 1.6

10 1.6 × 0.8 32 3.2 × 2.5

21 2.0 × 1.25 43 4.5 × 3.2

CODE TEMPERATURE GHARACTERISTIC TEMP. RANGE

C

Class I

COG CΔ 0±30 (ppm/℃)

-55 ~ +125 ℃

P PH PΔ -150

R RH RΔ -220

S SH SΔ -330

T TH TΔ -470

U UJ UΔ -750

L SL SL +350~-1000

B
Class II

X7R X7R ±15% -55 ~ +125 ℃

F Y5V Y5V +22~-82% -30 ~ + 85 ℃



④ NOMINAL CAPACITANCE

NOMINAL CAPACITANCE IS IDENTIFIED BY 3 DIGITS.

THE FIRST AND SECOND DIGITS IDENTIFY THE FIRST AND SECOND SIGNIFICANT

FIGURES OF THE CAPACITANCE.

THE THIRD DIGIT IDENTIFIES THE MULTIPLIER.

'R' IDENTIFIES A DECIMAL POINT.

EX )

⑤ CAPACITANCE TOLERANCE

⑥ RATED VOLTAGE

⑦ THICKNESS OPTION

CODE NOMINAL CAPACITANCE

1R5 1.5 ㎊

104 100,000 ㎊
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CODE DESCRIPTION OF THE CODE

N Standard thickness (please refer to standard thickness table on APPENDIX(C))

A Thinner than standard thickness

B Thicker than standard thickness

C Standard Thickness High Q ( Low ` D.F ` )

D Pb-Free(Sn-100%) Plating

E Reserved for future use

CODE TOLERANCE NOMINAL CAPACITANCE

B ± 0.1 ㎊

LESS THAN 10 ㎊

(INCLUDING 10 ㎊)

C ± 0.25 ㎊

D ± 0.5 ㎊

F ± 1 ㎊

F ± 1 %

MORE THAN 10 ㎊

G ± 2 %

J ± 5 %

K ± 10 %

M ± 2O %

Z + 80, - 20 %

CODE RATED VOLTAGE CODE RATED VOLTAGE CODE RATED VOLTAGE

Q 6.3V A 25V D 200V

P 10V B 50V G 500V

O 16V C 100V Ι 1,000V



⑧ PACKAGING TYPE

3333.... NNNNOOOOMMMMIIIINNNNAAAALLLL CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE AAAANNNNDDDD TTTTOOOOLLLLEEEERRRRAAAANNNNCCCCEEEE

☞ E SERIES ( STANDARD NUMBER )

CLASS CHAR. TOLERANCE NOMINAL CAPACITANCE

Ⅰ

C

P

R

S

T

U

L

LESS THAN

10 ㎊

B(± 0.1 ㎊) 0.5, 1, 1.5, 2, 2.5, 3

C(± 0.25㎊) 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5

D(± 0.5 ㎊) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

F(± 1 ㎊) 6, 7, 8, 9, 10

MORE THAN

10 ㎊

G(± 2 % )

E-24 SERIESJ(± 5 % )

K(± 10 % )

II
B J(±5%), K(±10%), M(±20%) E-12 SERIES

F Z(+80%, -20%) E-6 SERIES

STANDARD

NUMBER
APPLICATION CAPACITANCE

E-3 1.0 2.2 4.7

E-6 1.0 1.5 2.2 3.3 4.7 6.8

E-12 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2

E-24
1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2

1.1 1.3 1.6 2.0 2.4 3.0 3.6 4.3 5.1 6.2 7.5 9.1
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CODE PACKAGING

B BULK

P BULK CASE

C PAPER 7"

D PAPER 13"(10,000 EA)

E EMBOSSING 7"

F EMBOSSING 13"(10,000 EA)

L PAPER 13'(15,000 EA)

O PAPER 10"

S EMBOSSING 10"



4444.... OOOOPPPPEEEERRRRAAAATTTTIIIINNNNGGGG TTTTEEEEMMMMPPPPEEEERRRRAAAATTTTUUUURRRREEEE RRRRAAAANNNNGGGGEEEE

5555.... CCCCOOOONNNNFFFFIIIIGGGGUUUURRRRAAAATTTTIIIIOOOONNNN AAAANNNNDDDD DDDDIIIIMMMMEEEENNNNSSSSIIIIOOOONNNNSSSS

5-1 CONFIGURATION AND DIMENSIONS

BW

CLASS CHARACTERISTIC OPERATING TEMPERATURE

Ⅰ C,P,R,S,T,U,L - 55 ℃ ~ + 125 ℃

Ⅱ
B - 55 ℃ ~ + 125 ℃

F -30 ~ + 85 ℃

CODE
DIMENSION ( mm )

L W T (MAX) BW

05 1.0 ± 0.05 0.5 ± 0.05 0.5 ± 0.05 0.2 + 0.15/-0.1

10 1.6 ± 0.1 0.8 ± 0.1 0.8 ± 0.1 0.3 ± 0.2

21 2.0 ± 0.1 1.25 ± 0.1 1.25 ± 0.1 0.5 + 0.2/-0.3

31 3.2 ± 0.15/ 0.2 1.6 ± 0.15/ 0.2 1.6 ± 0.2 0.5 + 0.2/-0.3

32 3.2 ± 0.3 2.5 ± 0.2 2.5 ± 0.2 0.6 ± 0.3

43 4. 5 ± 0.4 3.2 ± 0.3 2.5 ± 0.2 0.8 ± 0.3

T

W

L
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5-2 TERMINATION TYPE

5-3 NOMINAL CAPACITANCE RANGE ACCORDING TO THE MLCC SIZE

☞ SEE APPENDIX(A)
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ELECTRODE ( Pd or Ni )

CERAMIC BODY

Ni

Sn/Pb

TERMINATION ( Ag or Cu )
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NO IIIITTTTEEEEMMMM PPPPEEEERRRRFFFFOOOORRRRMMMMAAAANNNNCCCCEEEE TTTTEEEESSSSTTTT CCCCOOOONNNNDDDDIIIITTTTIIIIOOOONNNN

1 APPEARANCE NO ABNORMAL EXTERIOR APPEARANCE THROUGH MICROSCOPE(×10)

2
INSULATION

RESISTANCE

10,000㏁ OR 500㏁·㎌ PRODUCT WHICHEVER IS SMALLER

(RATED VOLTAGE IS BELOW 16V

: 10,000㏁ OR 100㏁·㎌)

RATED VOLTAGE SHALL BE APPLIED.

MEASUREMENT TIME IS 60 ~ 120 RATED

VOLTAGE TIME 60 SEC.

3
WITHSTANDING

VOLTAGE

NO DIELECTRIC BREAKDOWN OR

MECHANICAL BREAKDOWN

CLASSⅠ: 300% OF THE RATED VOLTAGE FOR 1~5

SEC, CLASSⅡ:250% OF THE RATED VOLTAGE FOR

1~5 SEC IS APPLIED WITH LESS THAN 50㎃

CURRENT

4
CAPACI

TANCE

CLASS

Ⅰ

WITHIN THE SPECIFIED

TOLERANCE

CAPACITANCE FREQUENCY VOLTAGE

1,000㎊ AND

BELOW
1㎒±10%

0.5 ~ 5

VrmsMORE THAN

1,000㎊
1㎑±10%

CLASS

Ⅱ

WITHIN THE SPECIFIED

TOLERANCE

CAPACITANCE FREQUENCY VOLTAGE

22㎌ AND BELOW 1㎑±10% 1.0±0.2Vrms

MORE THAN 22㎌ 120㎐±20% 0.5±0.1Vrms

5 Q
CLASS

Ⅰ

OVER 30㎊ : Q ≥1,000

LESS THAN 30㎊: Q ≥400 +20C

( C : CAPACITANCE )

CAPACITANCE FREQUENCY VOLTAGE

1,000㎊ AND

BELOW
1㎒±10%

0.5 ~ 5

VrmsMORE THAN

1,000㎊
1㎑±10%

6 Tanδ
CLASS

Ⅱ

CAPACITANCE FREQUENCY VOLTAGE

22㎌ AND BELOW 1㎑±10% 1.0±0.2Vrms

MORE THAN 22㎌ 120㎐±20% 0.5±0.1Vrms

7

CAPACI

TANCE

TEMPER

ATURE

COEFFI

CIENT

CLASS

Ⅰ

CHARACTERISTIC
TEMP. COEFFICIENT

(PPM/℃)

THESE SYMMETRICAL TOLERANCE APPLY TO

2 POINT MEASUREMENT OF TEMPERATURE

COEFFICIENT: ONE AT 25℃ AND AT 85℃C0G 0 ± 30

PH -150 ± 60

RH -220 ± 60

SH -330 ± 60

TH -470 ± 60

UL -750 ± 120

SL +350 ~ -1000

STEP TEMPERATURE

1 25 ± 2

2 MIN RATED TEMP ± 2

3 25 ± 2

4 MAX RATED TEMP ± 2

5 25 ± 2

6666.... PPPPEEEERRRRFFFFOOOORRRRMMMMAAAANNNNCCCCEEEE

CH

AR

50V
AND

OVER

25V
AND OVER 16V 10V 6.3V

B 0.025
MAX

0.025
MAX

0.035
MAX

0.05
MAX

0.05
MAX

F 0.05
MAX

C＜1㎌
0.05 MAX

C≥1㎌
0.07 MAX

RRRReeeeffffeeeerrrreeeennnncccceeee
FFFFoooorrrr****

0.125
MAX

0.16
MAX

RRRReeeeffffeeeerrrreeeennnncccceeee FFFFoooorrrr**** 11116666VVVV

SIZE CAPACI
TANCE (C) SPEC

1005
AND BELOW - 0.09 (MAX)

1608
C＜470㎋ 0.07 (MAX)

C≥470㎋ 0.09 (MAX)

2012
AND OVER

C＜1㎌ 0.07 (MAX)

C≥1㎌ 0.09 (MAX)



NO IIIITTTTEEEEMMMM PPPPEEEERRRRFFFFOOOORRRRMMMMAAAANNNNCCCCEEEE TTTTEEEESSSSTTTT CCCCOOOONNNNDDDDIIIITTTTIIIIOOOONNNN

8
TEMPERATURE

CHARACTERISTICS

CLASS

Ⅱ

CAPACITANCE CHANGE

C2 - C1

C1

C1 : CAPACITANCE AT STANDARD

TEMPERATURE(25℃)

C2 : CAPACITANCE AT EACH

TEMPERATURE

9
ADHESIVE STRENGTH

OF TERMINATION

NO INDICATION OF PEELING SHALL

OCCUR ON THE TERMINAL

ELECTRODE.

A 500g.f PRESSURE SHALL BE

APPLIED FOR 10±1 SECOND.

SEE (FIG.1)

10
BENDING

STRENGTH

APPEARANCE NO MECHANICAL DAMAGE SHALL

OCCUR.

BENDING SHALL BE APPLIED TO

THE LIMIT(1mm) WITH 0.3mm/SEC.

KEEP THE TEST BOARD AT THE LIMIT

POINT IN 5 SEC., THEN MEASURE

CAPACITANCE.

SEE (FIG.2)

CAPACITANCE

CHARACTER
CHANGE OF

CAPACITANCE

CLASS I

WITHIN ±5% OR

± 0.5 pF

WHICHEVER IS

LARGER

CLASS

II

B(X7R) WITHIN ±12.5%

F WITHIN ±30%

11 SOLDERABILITY

MORE THAN 75% OF THE TERMINAL

SURFACE IS TO BE SOLDERED NEWLY,

SO METAL PART DOES NOT COME

OUT OR DISSOLVE

SOLDER TEMPERATURE : 230±5℃

SOLDER : H63A

FLUX : ROSIN

PRE-HEATING : AT 80~120℃

FOR 10~30SEC.

× 100 %

CHAR. CAP. CHANGE(%)

B ±15%

F +22% ~ -82%

500g.f
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STEP TEMP.(℃)B TEMP(℃)F

1 25 ± 2 25 ± 2

2 -55 ± 2 -25 ± 2

3 25 ± 2 25 ± 2

4 125 ± 2 85 ± 2

5 25 ± 2 25 ± 2

○ ○

50

R=340
20

45±1 45±1
BENDING

LIMIT



NO IIIITTTTEEEEMMMM PPPPEEEERRRRFFFFOOOORRRRMMMMAAAANNNNCCCCEEEE TTTTEEEESSSSTTTT CCCCOOOONNNNDDDDIIIITTTTIIIIOOOONNNN

12

RESISTANCE

TO

SOLDERING

HEAT

APPEARANCE

NO CRACK IS FOUND AND

AT LEAST 60% OF TERMINAL

SURFACE.

DIP : SOLDER TEMPERATURE OF

270±5℃

DIP TIME :10±1 SEC.

EACH TERMINATION SHALL BE FULLY

IMMERSED AND PREHEATED

AS FOLLOWING:

MEASURE AT ROOM TEMP. AFTER

COOLING FOR

CLASSⅠ : 24 ± 2 HOURS

CLASSⅡ : 48 ± 4 HOURS

CAPACITANCE

CHARACTERISTIC CAP. CHANGE

CLASSⅠ

WITHIN ±2.5% OR

±0.25㎊ WHICHEVER

IS LARGER

CLASSⅡ
B WITHIN ±7.5%

F WITHIN ±20%

Q

CLASS Ⅰ

30㎊ AND OVER : Q≥ 1000

LESS THAN 30㎊ : Q≥ 400+20×C

Tanδ

CLASS Ⅱ

TO SATISFY THE SPECIFIED

INITIAL VALUE

INSULATION

RESISTANCE

TO SATISFY THE SPECIFIED

INITIAL VALUE

WITHSTANDING

VOLTAGE

TO SATISFY THE SPECIFIED

INITIAL VALUE

13
VIBRATION

TEST

APPEARANCE
NO MECHANICAL DAMAGE SHALL

OCCUR. THE CAPACITOR SHALL BE SUBJECTED TO A

HARMONIC MOTION HAVING A TOTAL

AMPLITUDE OF

1.5mm.

THE ENTIRE FREQUENCY RANGE,

FROM 10 TO 55Hz AND RETURN

TO 10Hz, SHALL BE TRAVERSED

IN 1 MINUTE.

THIS CYCLE SHALL BE PERFORMED

2 HOURS IN EACH THERE MUTUALLY

PERPENDICULAR DIRECTION,

FOR TOTAL PERIOD OF 6 HOURS.

CAPACITANCE

CHARACTERISTIC CAP. CHANGE

CLASS Ⅰ

WITHIN ±2.5% OR

±0.25㎊

WHICHEVER

IS LARGER

CLASS

Ⅱ

B WITHIN ±5%

F WITHIN ±20%

Q

CLASS Ⅰ

30㎊ AND OVER : Q≥ 1000

LESS THAN 30㎊ : Q≥ 400+20×C

Tanδ

CLASS Ⅱ

TO SATISFY THE SPECIFIED

INITIAL VALUE

INSULATION

RESISTANCE

TO SATISFY THE SPECIFIED

INITIAL VALUE

STEP TEMP.(℃)
TIME

(SEC.)

1 80~100 60

2 150~180 60

8 / 23

* THE INITIAL VALUE OF HIGH DIELECTRIC CONSTANT SERIES SHALL BE MEASURED

AFTER THE HEAT TREATMENT OF 150 +0/-10℃, 1Hr AND SITTING OF 48±4hr AT ROOM TEMPERATURE &

ROOM HUMIDITY.
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NO IIIITTTTEEEEMMMM PPPPEEEERRRRFFFFOOOORRRRMMMMAAAANNNNCCCCEEEE TTTTEEEESSSSTTTT CCCCOOOONNNNDDDDIIIITTTTIIIIOOOONNNN

14

HUMIDITY

(STEADY

STATE)

APPEARANCE NO MECHANICAL DAMAGE SHALL OCCUR

TEMPERATURE : 40±2 ℃

RELATIVE HUMIDITY:90~95 %RH

TEST TIME : 500 +12/-0 Hr.

MEASURE AT ROOM TEMPERATURE

AFTER COOLING FOR

CLASSⅠ : 24±2 Hr.

CLASSⅡ : 48±4 Hr.

SEE (FIG.3)

CAPACITANCE

CHARACTERISTIC
CAPACITANCE

CHANGE

CLASS Ⅰ

WITHIN ±5% OR

±0.5㎊ WHICHEVER

IS LARGER

CLASS

Ⅱ

B WITHIN ±12.5%

F WITHIN ±30%

Q

CLASSⅠ

30㎊ AND OVER : Q≥ 350

10 ~30㎊ : Q≥ 275 + 2.5×C

LESS THAN 10pF : Q≥ 200 + 10×C

Tanδ

CLASS Ⅱ

INSULATION

RESISTANCE

MINIMUM INSULATION RESISTANCE:

1,000 ㏁ OR 50㏁·㎌ PRODUCT

WHICHEVER IS SMALLER

15

MOISTURE

RESISTANCE

APPEARANCE NO MECHANICAL DAMAGE SHALL OCCUR

APPLIED VOLTAGE :

RATED VOLTAGE

TEMPERATURE : 40±2 ℃

RELATIVE HUMIDITY:90~95%RH

TEST TIME : 500 +12/-0 Hr.

CURRENT APPLIED : 50㎃ MAX.

MEASURE AT ROOM TEMPERATURE

AFTER COOLING FOR

CLASSⅠ : 24±2 Hr.

CLASSⅡ : 48±4 Hr.

SEE (FIG.3)

CAPACITANCE

CHARACTERISTIC
CAPACITANCE

CHANGE

CLASS Ⅰ

WITHIN ±7.5% OR

±0.75㎊ WHICHEVER

IS LARGER

CLASS

Ⅱ

B WITHIN ±12.5%

F WITHIN ±30%

Q

CLASSⅠ

30㎊ AND OVER : Q≥ 200

30㎊ AND BELOW : Q≥ 100 + 10/3×C

Tanδ

CLASSⅡ

INSULATION

RESISTANCE

MINIMUM INSULATION RESISTANCE:

500 ㏁ OR 25㏁·㎌ PRODUCT,

WHICHEVER IS SMALLER.

CHAR.
25V
AND

OVER
16V 10V 6.3V

B 0.05 0.05
MAX

0.05
MAX

0.075
MAX

F 0.075
MAX

0.1MAX
(C〈1.0㎌)

0.125
MAX

(C≥1.0㎌)

0.15
MAX -

CHAR.
25V
AND

OVER
16V 10V 6.3V

B 0.05
MAX 0.05 MAX 0.05

MAX
0.075
MAX

F 0.075
MAX

0.1MAX
(C〈1.0㎌)
0.125MAX
(C≥1.0㎌)

0.15
MAX -



NO IIIITTTTEEEEMMMM PPPPEEEERRRRFFFFOOOORRRRMMMMAAAANNNNCCCCEEEE TTTTEEEESSSSTTTT CCCCOOOONNNNDDDDIIIITTTTIIIIOOOONNNN

16

HIGH

TEMPERATURE

RESISTANCE

APPEARANCE NO MECHANICAL DAMAGE SHALL OCCUR APPLIED VOLTAGE :

200% OF RATED VOLTAGE

TEST TIME : 1000 +48/-0 Hr.

CURRENT APPLIED : 50㎃ MAX.

(INITIAL VALUE MEASUREMENT)

FOR CLASSⅡ CAPACITORS, 200 %

OF RATED VOLTAGE SHALL BE

APPLIED FOR 1 HOUR AT THE

MAXIMUM OPERATING TEMPERATURE,

THEN KEEP IT AT ROOM

TEMPERATURE.

FOR 48 ± 4 Hrs.

MEASURE AT ROOM TEMPERATURE

AFTER COOLING FOR

CLASSⅠ : 24±2 Hr.

CLASSⅡ : 48±4 Hr.

SEE (FIG.3)

CAPACITANCE

CHARACTERISTIC CAP. CHANGE

CLASS Ⅰ

WITHIN ±3% OR ±

0.3㎊, WHICHEVER IS

LARGER

CLASSⅡ
B WITHIN ±12.5%

F WITHIN ±30%

Q

CLASSⅠ

30㎊ AND OVER : Q ≥ 350

10 ~ 30 ㎊ : Q ≥ 275 + 2.5×C

LESS THAN 10㎊ :Q ≥200 + 10×C

Tanδ

CLASSⅡ

INSULATION

RESISTANCE

MINIMUM INSULATION RESISTANCE:

1,000 ㏁ OR 50㏁·㎌ PRODUCT

WHICHEVER IS SMALLER

17
TEMPERATURE

CYCLE

APPEARANCE NO MECHANICAL DAMAGE SHALL OCCUR CAPACITORS SHALL BE SUBJECTED

TO FIVE CYCLES OF THE

TEMPERATURE CYCLE AS FOLLOWING

STEP TEMP.(℃)
TIME

(MIN)

1

MIN.

RATED TEMP.

+0/-3

30

2 25 2~3

3

MAX.

RATED TEMP.

+3/-0

30

4 25 2~3

MEASURE AT ROOM TEMPERATURE

AFTER COOLING FOR

CLASSⅠ : 24±2 Hr.

CLASSⅡ : 48±4 Hr.

SEE(FIG.3)

CAPACITANCE

CHARACTERISTIC CAP. CHANGE

CLASS Ⅰ

WITHIN ±2.5%

OR ±0.25㎊ WHICHEVER IS

LARGER

CLASS

Ⅱ

B WITHIN ±7.5%

F WITHIN ±20%

Q

CLASSⅠ

30 ㎊ AND OVER : Q ≥ 1000

LESS THAN 30㎊:Q ≥400 +20×C

Tanδ

CLASSⅡ

TO SATISFY THE SPECIFIED

INITIAL VALUE

INSULATION

RESISTANCE

TO SATISFY THE SPECIFIED

INITIAL VALUE
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CHAR.
25V
AND

OVER
16V 10V 6.3V

B 0.05
MAX

0.05
MAX

0.05
MAX

0.075
MAX

F 0.075
MAX

0.1MAX
(C<1.0㎌)
0.125MAX
(C≥1.0㎌)

0.15
MAX -

CHAR. TEMP.

CLASS Ⅰ 125 ±3 ℃

CLASS

Ⅱ

B 125 ±3 ℃

F 85 ±3 ℃



No. RRRReeeeccccoooommmmmmmmeeeennnnddddeeeedddd MMMMeeeetttthhhhoooodddd AAAAnnnndddd SSSSoooollllddddeeeerrrriiiinnnngggg

18 SOLDERING

GROUP BY

SIZE&CAP

SSSSIIIIZZZZEEEE((((㎜㎜㎜㎜)))) CCCCHHHHAAAARRRR CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE

CCCCOOOONNNNDDDDIIIITTTTIIIIOOOONNNN

FFFFLLLLOOOOWWWW RRRREEEEFFFFLLLLOOOOWWWW

1005 - - -

1608

B -

F

C＜1㎌

C ≥1㎌ -

2012

B -

F

C＜4.7㎌

C ≥4.7㎌ -

3216

B -

F

C＜10㎌

C ≥10㎌ -

3225

- - -4532

5750
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※※※※ WWWWhhhheeeennnn SSSSoooollllddddeeeerrrraaaabbbbiiiilllliiiittttyyyy IIIIssss CCCCoooonnnnssssiiiiddddeeeerrrreeeedddd,,,, CCCCaaaappppaaaacccciiiittttoooorrrrssss AAAArrrreeee RRRReeeeccccoooommmmmmmmeeeennnnddddeeeedddd TTTToooo BBBBeeee UUUUsssseeeedddd IIIInnnn 6666 MMMMoooonnnntttthhhhssss....



FFFFIIIIGGGG----1111

( ADHESIVE STRENGTH OF TERMINATION )

☞ MATERIAL : ALUMINA SUBSTRATE(Al2O3 95% min) OR GLASS EPOXY SUBSTRATE

☞ : COPPER FOIL ( t= 0.035 mm )

FFFFIIIIGGGG----2222

( SUBSTRATE FOR BENDING STRENGTH TEST )

☞ MATERIAL : GLASS EPOXY SUBSTRATE

☞ : COPPER FOIL (t=0.035 mm ) ☞ : SOLDER RESIST

CODE DIMENSION
( mm ) A ( mm ) CODE DIMENSION

( mm ) A ( mm )

05 1.0 × 0.5 0.4 32 3.2 × 2.5 2.2

10 1.6 × 0.8 1.0 43 4.5 × 3.2 3.5

21 2.0 × 1.25 1.2

31 3.2 × 1.6 2.2

CODE DIMENSION( mm ) A (mm) B (mm) C(mm)

05 1.0 × 0.5 0.4 1.4 0.5

10 1.6 × 0.8 1.0 3.0 1.0

21 2.0 × 1.25 1.2 4.0 1.65

31 3.2 × 1.6 2.2 5.0 2.0

32 3.2 × 2.5 2.2 5.0 3.2

43 4.5× 3.2 3.5 7.0 4.0

1.0 mm

5㎜

5㎜

A

(UNIT:mm)
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C

40

100

b

C

A

1.6

B



FFFFIIIIGGGG....3333

( TEST SUBSTRATE )

C

B A

☞ MATERIAL : GLASS EPOXY SUBSTRATE

☞ : COPPER ( t= 0.035 mm )

☞ : SOLDER RESIST

CODE DIMENSION
(mm) A B C D E

05 1.0 × 0.5 0.4 1.4 0.5 7.5 4.0

10 1.6 × 0.8 1.0 3.0 0.7 7.5 3.8

21 2.0 × 1.25 1.2 4.0 1.0 7.5 4.2

31 3.2 × 1.6 2.2 5.0 1.3 7.5 4.6

32 3.2 × 2.5 2.2 5.0 2.0 7.5 5.5

43 4.5 × 3.2 3.5 7.0 2.7 7.5 6.2

D

E

13/23
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**** CCCCaaaauuuuttttiiiioooonnnn

---- IIIIrrrroooonnnn TTTTiiiipppp SSSShhhhoooouuuulllldddd NNNNooootttt CCCCoooonnnnttttaaaacccctttt WWWWiiiitttthhhh CCCCeeeerrrraaaammmmiiiicccc BBBBooooddddyyyy DDDDiiiirrrreeeeccccttttllllyyyy....

△T

Pre-heating Soldering Cooling

Soldering

Temp

Maker
Chip

Size

Variation of

Temp.

Soldering

Temp (℃)

Pre-heating

Time (Sec)

Soldering

Time(Sec)

Cooling

Time(Sec)

Samsung - △T≤150 230~240 ≥120 ≤3 60≤

Maker Chip Size
Variation

of Temp.

Soldering

Temp (℃)

Pre-heating

Time (Sec)

Soldering

Time(Sec)

Cooling

ime(Sec)

Samsung

3216

And Below
△T≤150

230
① : 60 ≥

②+③ : 60 ≥
④ : ≤ 10 -

3225

And Over
△T≤130

△T

Pre-heating Soldering Cooling

Soldering

Temp

200℃
20Sec

Pre-heating

Temp

① ② ③ ④ ⑤

Maker Chip Size
Variation of

Temp.

Soldering

Temp (℃)

Pre-heating

Time (Sec)

Soldering

Time(Sec)

Cooling

Time(Sec)

Samsung - △T≤100~130 250℃max ①+②:≥60 ③≤3 -

△T

Pre-heating Soldering Cooling

Soldering

Temp

① ② ③

Maker
Condition of Iron facilities

Wattage Tip Diameter Soldering Time

Samsung 20W Max 1㎜ Max 3 Sec Max

1111.... FFFFLLLLOOOOWWWW SSSSOOOOLLLLDDDDEEEERRRRIIIINNNNGGGG

2222.... RRRREEEEFFFFLLLLOOOOWWWWSSSSOOOOLLLLDDDDEEEERRRRIIIINNNNGGGG

3333.... SSSSOOOOLLLLDDDDEEEERRRR IIIIRRRROOOONNNN

RRRReeeeccccoooommmmmmmmeeeennnnddddeeeedddd MMMMeeeetttthhhhoooodddd AAAAnnnndddd CCCCoooonnnnddddiiiittttiiiioooonnnn FFFFoooorrrr SSSSoooollllddddeeeerrrriiiinnnngggg



7777.... PPPPAAAACCCCKKKKIIIINNNNGGGG

PACKING SHOULD NOT BE DAMAGED IN STORAGE AND DURING SHIPPING.

TAPING PRODUCTS FOLLOW TAPING SPECIFICATION IN PACKAGE.

1) PART NUMBER CODE

2) LOT NUMBER

3) QUANTITY

4) MANUFACTURING NAME OF LOGO

8888.... RRRRUUUUNNNNNNNNIIIINNNNGGGG FFFFAAAACCCCTTTTOOOORRRRYYYY

SAMSUNG ELECTRO-MECHANICS CO.,Ltd

-HEAD OFFICE & SUWON FACTORY, KOREA

SAMSUNG ELECTRO-MECHANICS CO.,Ltd

-BUSAN FACTORY, KOREA

SAMSUNG ELECTRO-MECHANICS CO.,Ltd

-TIANJIN FACTORY, CHINA

SAMSUNG ELECTRO-MECHANICS CO.,Ltd

-PHILIPPINE FACTORY, PHILIPPINES
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PPPPAAAACCCCKKKKAAAAGGGGIIIINNNNGGGG
SSSSPPPPEEEECCCCIIIIFFFFIIIICCCCAAAATTTTIIIIOOOONNNN
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ⅠⅠⅠⅠ.... TTTTAAAAPPPPIIIINNNNGGGG

1111.... SSSSCCCCOOOOPPPPEEEE

THIS SPECIFICATION APPLIES TO TAPING OF MLCC. IT CAN BE POSSIBLE TO CHANGE

THE SPECIFICATION UNDER DOCUMENT AGREEMENT BETWEEN DESIGN ENGINEERS OF EACH PARTY.

2222.... SSSSTTTTRRRRUUUUCCCCTTTTUUUURRRREEEE AAAANNNNDDDD MMMMAAAATTTTEEEERRRRIIIIAAAALLLL

2-1 TAPING FIGURE

COVER TAPE

CARRIER TAPE BACK (BOTTOM) TAPE

REEL

EMPTY SECTION CHIP MOUNTING SECTION EMPTY SECTION LEADING SECTION

45 PITCH 50 PITCH 35 PITCH

UNREELING

2-2 MATERIAL AND QUANTITY

☞ REFER TO APPENDIX (D)

17/23



2-3 SIZE

1) PAPER TAPE CHIP SECTION ( P1 : 4mm )

FEEDING HOLE CHIP INSERTING HOLE

D

E

A

F

W

B

t P0 P2 P1

( UNIT : mm )

SYMBOL P2 P0 D t

DIMENSION 2.0±0.05 4.0±0.1 φ1.5+0.1/-0 1.1 BELOW

TYPE A B

10 1.1 ± 0.2 1.9 ± 0.2

21 1.6 ± 0.2 2.4 ± 0.2

31 2.0 ± 0.2 3.6 ± 0.2

SYMBOL W F E P1

DIMENSION 8.0±0.3 3.5±0.05 1.75±0.1 4.0 ± 0.1

18/23
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2) PAPER TAPE CHIP SECTION ( P1 : 2mm )

( UNIT : mm )

SYMBOL W F E P1

DIMENSION 8.0 ± 0.3 3.5 ± 0.05 1.75±0.1 2.0±0.05

SYMBOL P2 P0 D t

DIMENSION 2.0±0.05 4.0±0.1 φ1.5+0.1/-0 0.6±0.05

TYPE A B

05 0.65 +0.05 /-0.10 1.15 +0.05 /-0.10

FEEDING HOLE CHIP INSERTING HOLE

E

F

W

D

P1P0 P2

B

A

t
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3) PLASTIC TAPE CHIP SECTION

D

E

A

F

W

B

t0

( UNIT : mm )

20/23

t1

FEEDING HOLE CHIP INSERTING HOLE

P0 P1P2

A

B

TYPE SYMBOL P2 P0 D t0

21,31,32 DIMENSION 2.0 ± 0.05 4.0 ± 0.1 φ 1.5+0.1,-0 0.6 BELOW

43 DIMENSION 2.0 ± 0.05 4.0 ± 0.1 φ 1.5+0.1,-0 0.6 BELOW

TYPE SYMBOL W F E P1

21,31,32 DIMENSION 8.0 ± 0.3 3.5 ± 0.05 1.75 ± 0.1 4.0 ± 0.1

43 DIMENSION 12.0 ± 0.3 5.6 ± 0.05 1.75 ± 0.1 8.0 ± 0.1

TYPE A B

21 1.45 ± 0.2 2.3 ± 0.2

31 2.0 ± 0.2 3.6 ± 0.2

32 2.9 ± 0.2 3.6 ± 0.2

43 3.6 ± 0.2 4.9 ± 0.2

TYPE SYMBOL t1

21,31,32 DIMENSION 2.5 Max.

43 DIMENSION 3.8 Max.



2 -4 REEL SIZE

SYMBOL E W t R

7″REEL 2.0±0.5 10±1.5 0.8±0.2 1.0

13″REEL 2.0±0.5 10±1.5 0.8±0.2 1.0

SYMBOL A B C D

7″REEL φ178±2.0 MIN.φ50 φ13±0.5 21±0.8

13″REEL φ330±2.0 φ70 MIN. φ13±0.5 21±0.8

21/23
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3333.... CCCCOOOOVVVVEEEERRRR TTTTAAAAPPPPEEEE RRRREEEEEEEELLLL----OOOOFFFFFFFF FFFFOOOORRRRCCCCEEEE

3-1 PEEL-OFF FORCE

5 g.f ≤ PEEL-OFF FORCE ≤ 70 g.f

3-2 MEASURING METHOD

COVER TAPE'S PULLING STRENGTH

300 mm/min.
COVER TAPE

165 ~ 180°

PAPER TAPE

BACK TAPE

UNREELING DIRECTION

4444.... TTTTAAAAPPPPIIIINNNNGGGG PPPPAAAACCCCKKKKIIIINNNNGGGG SSSSPPPPEEEECCCCIIIIFFFFIIIICCCCAAAATTTTIIIIOOOONNNN

4-1 MINIMUM BENDING RADIUS OF TAPING TAPE

THERE IS NO CHIP-OUT OR PAPER BROKEN,ETC. UNTIL THE 15mm OF

TAPING TAPE'S BENDING RADIUS.

4-2 ADHESION TO THE TAPE

THERE IS NO ADHESION BETWEEN THE CHIPS AND THE TAPES(BOTTOM & TOP TAPE).

4-3 CHIP HOLE'S CLEARANCE, ETC.

WHEN IT'S TIME TO PEEL-OFF THE TAPE, THERE IS NO HINDRANCE WHICH IS

OCCURRED BY CHIP CLEARANCE,DIRT AND DEBRIS.

ALSO,MOUNTING M/C'S NOZZLE SHOULD NOT CHOKED UP BY THE PAPER'S DEBRIS.
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ⅡⅡⅡⅡ.... BBBBUUUULLLLKKKK CCCCAAAASSSSEEEE PPPPAAAACCCCKKKKAAAAGGGGIIIINNNNGGGG

1111.... SSSSCCCCOOOOPPPPEEEE

THIS SPECIFICATION APPLIES TO BULK CASE PACKAGING OF MLCC.

IT CAN BE POSSIBLE TO CHANGE THE SPECIFICATION UNDER DOCUMENT AGREEMENT

BETWEEN DESIGN ENGINEERS OF EACH PARTY.

2222.... SSSSTTTTRRRRUUUUCCCCTTTTUUUURRRREEEE AAAANNNNDDDD DDDDIIIIMMMMEEEENNNNSSSSIIIIOOOONNNN

A T

B

C

D

E

F W

L I

3333.... MMMMAAAATTTTEEEERRRRIIIIAAAALLLL AAAANNNNDDDD PPPPAAAACCCCKKKKIIIINNNNGGGG QQQQUUUUAAAANNNNTTTTIIIITTTTYYYY

1) MATERIAL : ABS PLASTIC

2) QUANTITY :

☞ * : OPTION

SYMBOL A B T C D E

DIMENSION 6.8±0.1 8.8±0.1 12±0.1 1.5+0.1,-0 2+0/-0.1 3.0＋0.2/-0

SYMBOL F W G H L I

DIMENSION 31.5+0.2/-0 36+0/-0.2 19±0.35 7±0.35 110±0.7 5±0.35

SIZE 05 (0402) 10 ( 0603 ) 21 ( 0805 )

QUANTITY 50,000 10,000 or
15,000 LESS THAN *

T≤0.85㎜ T≥1.0㎜

10,000 5,000

H

23/23
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Temperature
Characteristics Size Voltage

Capacitance Range (㎊)

SL,UJ

05
(0402) 50V

10
(0603)

50 V

100 V

21
(0805)

50 V

100 V

31
(1206)

50 V

100 V 　

C(COG) &
TC Series

05
(0402)

25V　

50V

10
(0603)

25 V

50 V

100 V

21
(0805)

25 V

50 V

100 V

200 V

250 V

31
(1206)

25 V

50 V 　

100 V

200 V

250 V

500 V

1000 V

32
(1210)

50 V

100 V

200 V

250 V

500 V

1000 V

43
(1812)

25 V

50V

100 V

200 V

250 V

500 V

1000 V

AAAAPPPPPPPPEEEENNNNDDDDIIIIXXXX((((AAAA))))

CCCCLLLLAAAASSSSSSSS ⅠⅠⅠⅠ

10 100 1000 10000 100000 1000000 10000000 100000000

0.5

0.5

2700
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

240

680

1000

3900

8200

1000

1000

300

1000

220

180

8200470

180002200

2700330

560 47000

0.5

0.5

0.5

0.5

220001500

5100

4700

2400

820

360001000

1000 16000

1000 5100

680001000

100000

0.5

0.5

0.5

3300

1200

560

82003300

0.5

470

0.5

2000

6800470

1000 11000

1000 1800

100 1000

0.5

270



CCCC
LLLL
AAAA
SSSS
SSSS
ⅡⅡⅡⅡ

、、、、

BBBB((( (

XXXX
7777
RRRR))) )

Temperature
Characteristics Size Voltage

Capacitance Range (㎊)

B(X7R)

05
(0402)

6.3 V

10 V

16 V

25 V

50 V

10
(0603)

6.3V

10 V

16 V

25 V

50 V

100 V

21
(0805)

6.3V

10 V

16 V

25 V

50 V

100 V

200 V

250 V

500 V

31
(1206)

6.3 V

10 V

16 V 　

25 V

50 V

100 V

200 V

250 V

500 V

1000 V

32
(1210)

6.3 V

10 V

16 V

25 V

50 V

100 V

200 V

250 V

500 V

1000 V

43
(1812)

6.3V

10V

16V

25V

50V

100 V

200 V

250 V

500 V

1000 V

10 100 1000 10000 100000 1000000 10000000 100000000

100 4700

470000100

220000100

100000100

100 100000

1000000

100000100

82000100

22000100

10000100

220000100

20000

2200000100

470000100

220000100

33000100

100

47000002200000

1000000100

15000100

7500100

47000001000

22000001000

4700001000

1500001000

1000001000

360001000

1000 3300000

100000006800000

470001000

100001000

100000.68

47000001000

10000000

22000001000

4700001000

3000001000

820001000

22000000

100000001000

1000

1000001000

82000010000

51000010000

10000 160000

10000 3300000

3300000 4700000

6800000 10000000

22000000

4700000033000000

10000 470000

390000.68



CCCCLLLLAAAASSSSSSSSⅡⅡⅡⅡ ,,,, FFFF((((YYYY5555VVVV))))

Temperature
Characteristics Size Voltage

Capacitance Range (㎊)

F(Y5V)

05
(0402)

10 V

16 V

25 V

50 V

10
(0603)

6.3V

10 V

16 V

25 V

50 V

21
(0805)

6.3V

10 V

16 V

25 V

50 V

31
(1206)

10 V

16 V 　

25 V

50 V

32
(1210)

6.3V

10 V

16 V

25 V

50 V

4532
(1812)

6.3V

25 V

50 V

10 100 1000 10000 100000 1000000 10000000 100000000

2200

2200

2200

2200

1000000

470000

330000

100000

2200

2200

2200

2200

2200000

220000

220000

33000

10000

10000000100000

4700000

3300000

1000000

10000

10000

10000

1000000

220000010000

10000

47000010000

4700000

10000000

1000000

22000000100000

100000

100000

4700000

22000000

47000000

10000000

10000000

100000000



REV.No DATE CONTENTS REVISED APPROVAL

1 1995.10.13 ESTABLISHMENT

2 1996.01.16 1005 SIZE TYPE

3 1996.09.05 THICKNESS OPTION, PACKAGING TYPE REVISED.

4 1998.06.18 TEMPERATURE CYCLE INSULATION RESISTANCE REVISED.

5 1998.10.26 INCLUDING "UJ" IN "SL" COLUMN APPENDIX(C)

6 1999.03.13 CHIP SIZE AND TAPING TYPE (APPENDIX(D))

7 2000.01.25 RATED VOLTAGE, PACKAGE QUANTITY AND SIZE.

8 2001.12.24 APPENDIX(A), APPENDIX(C) REVISED.

9 2000.03.22 CAPACITANCE/DF MEASURE CONDITION OVER 10㎌ ADDED.
APPENDIX(A), APPENDIX(C), APPENDIX(D) REVISED.

10 2001.10.01 SOLSERING CONDITION ADDITION

BLANK

THE REVISION HISTORY OF SPECIFICATION

APPENDIX(B)



TTTTYYYYPPPPEEEE
DDDDIIIIMMMMEEEENNNNSSSSIIIIOOOONNNN((((㎜㎜㎜㎜))))

CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE RRRRAAAANNNNGGGGEEEE((((ppppFFFF))))

SSSSLLLL,,,, UUUUJJJJ CCCC,,,,TTTTCCCC((((EEEEXXXXCCCCEEEEPPPPTTTT SSSSLLLL,,,,UUUUJJJJ))))

LLLL WWWW TTTT 55550000VVVV 111100000000VVVV 22225555VVVV 55550000VVVV 111100000000VVVV 222200000000VVVV 222255550000VVVV 555500000000VVVV 1111000000000000VVVV

1005 1.0
±0.05

0.5
±0.05

0.5
±0.05 0.5~240 - 0.5~220 0.5~180 - -

1608 1.6±0.1 0.8±0.1 0.8±0.1 0.5~1000 0.5~680 0.5~1000 0.5~1000 0.5~300 -

2012 2.0
±0.1

1.25
±0.1

0.65±0.1 0.5~1000 0.5~560 - 0.5~560 0.5~430 -

0.85±0.1 1100~1500 620~910 - 620~1000 470~910 0.5~300 0.5~270

1.25±0.1 1600~2700 1000 3300~8200 1100~3300 1000~1200 330~560 300~470

3216

3.2
±0.15

1.6
±0.15

0.85±0.15 0.5~2700 0.5~1500 1500~3600 0.5~2200 0.5~2200 0.5~820 0.5~750 - -

1.25±0.15 3000~5600 1600~3300 3900~6800 2400~4700 2400~3600 910~1600 820~1200 0.5~560 0.5~150

3.2±0.2 1.6±0.2 1.6±0.2 6200~8200 3600~3900 7500~22000 - 3900~5100 1800~2400 1300~2000 620~820 160~270

3225 3.2
±0.3

2.5
±0.2

1.25±0.2 560~10000 2200~7500 470~3600 470~3000 330~1200 100~390

1.6±0.2 11000~22000 8200~10000 3900~5100 3300~4300 1300~1800 430~560

2.0±0.2 24000~47000 11000~13000 5600~6200 4700~5100 2000 620~750

2.5±0.2 - 15000~18000 6800~8200 5600~6800 2200~2700 820~1000

4532 4.5
±0.4

3.2
±0.3

1.25±0.2 - 1000~13000 1000~15000 1000~6800 1000~5100 1000~2400 100~680

1.6±0.2 100000 15000~22000 16000~20000 7500~10000 5600~7500 2700~3600 750~1000

2.0±0.2 - 24000~47000 22000~24000 11000~12000 8200~9100 3900 1100~1200

2.5±0.2 - 62000~68000 27000~36000 13000~16000 10000~11000 4300~5100 1300~1800

CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE VVVVssss CCCCHHHHIIIIPPPP TTTTHHHHIIIICCCCKKKKNNNNEEEESSSSSSSS SSSSTTTTAAAANNNNDDDDAAAARRRRDDDDAAAAPPPPPPPPEEEENNNNDDDDIIIIXXXX((((CCCC))))

CCCCLLLLAAAASSSSSSSS ⅠⅠⅠⅠ
2222000000001111....11112222....22224444



TTTTYYYYPPPPEEEE
DDDDIIIIMMMMEEEENNNNSSSSIIIIOOOONNNN((((㎜㎜㎜㎜))))

CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE RRRRAAAANNNNGGGGEEEE((((nnnnFFFF))))

BBBB ((((XXXX7777RRRR))))

LLLL WWWW TTTT 6666....3333 VVVV 11110000VVVV 11116666VVVV 22225555VVVV 55550000VVVV 111100000000VVVV 222200000000VVVV 222255550000VVVV 555500000000VVVV 1111000000000000VVVV

1005 1.0
±0.05

0.5
±0.05

0.5
±0.05 0.1~220 0.1~100 0.1~82 0.1~22 0.1~10 - - - - -

1608 1.6±0.1 0.8±0.1 0.8±0.1 1000 0.1~470 0.1~220 0.1~100 0.1~100 0.1~4.7 - - - -

2012 2.0
±0.1

1.25
±0.1

0.65±0.1 - 0.1~270 0.1~200 0.1~68 0.1~39 0.1~12 - - - -

0.85±0.1 - 330~470 220~330 82~130 47~56 13~20 0.1~12 0.1~4.3 - -

1.25±0.1 2200~4700 560~2200 390~1000 150~470 68~220 22~33 13~20 4.7~15 0.1~7.5 -

3216

3.2
±0.15

1.6
±0.15

0.85±0.15 - 1~1000 1~910 1~390 1~150 1~62 1~30 1~15 - -

1.25±0.15 - 1200~3300 1000~1500 470~620 180~330 68~100 33~56 16~27 1~24 1~6.2

3.2±0.2 1.6±0.2 1.6±0.2 6800~10000 4700 2200~3300 680~2200 390~470 110~150 62~100 30~47 27~36 6.8~10

3225 3.2
±0.3

2.5
±0.2

1.25±0.2 - 1~2200 1~2400 1~1000 1~470 1~180 1~120 1~36 1~33 0.68~7.5

1.6±0.2 - 2700~3300 - - - 200~270 130~160 39~56 36~51 8.2~10

2.0±0.2 - 3900~10000 4700 2200 - 300~330 180~200 62~68 56~62 -

2.5±0.2 22000 - 10000 3300~4700 2200 360~470 220~300 75~100 68~82 -

4532 4.5
±0.4

3.2
±0.3

1.25±0.2 - - - - 10~1200 10~360 10~220 10~68 10~62 6.8~15

1.6±0.2 - - - - 1500~2200 390~510 240~300 75~100 68~100 18~20

2.0±0.2 - - 6800 3300 2700 560 330 110~130 110~120 22

2.5±0.2 33000~47000 22000 10000 4700 3300 620~820 360~510 150~470 130~160 27~39

CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE VVVVssss CCCCHHHHIIIIPPPP TTTTHHHHIIIICCCCKKKKNNNNEEEESSSSSSSS SSSSTTTTAAAANNNNDDDDAAAARRRRDDDD
AAAAPPPPPPPPEEEENNNNDDDDIIIIXXXX((((CCCC))))

CCCCLLLLAAAASSSSSSSS ⅡⅡⅡⅡ BBBB((((XXXX7777RRRR)))) 2222000000001111....11112222....22221111



TTTTYYYYPPPPEEEE
DDDDIIIIMMMMEEEENNNNSSSSIIIIOOOONNNN((((㎜㎜㎜㎜))))

CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE RRRRAAAANNNNGGGGEEEE((((nnnnFFFF))))

FFFF ((((YYYY5555VVVV))))

LLLL WWWW TTTT 6666....3333 VVVV 11110000 VVVV 11116666VVVV 22225555VVVV 55550000VVVV 111100000000VVVV 222200000000VVVV 1111000000000000VVVV

1005 1.0
±0.05

0.5
±0.05

0.5
±0.05 2.2~220 2.2~220 2.2~33 2.2~10

1608 1.6±0.1 0.8±0.1 0.8±0.1 2200 2.2~1000 2.2~470 2.2~330 2.2~100

2012 2.0
±0.1

1.25
±0.1

0.65±0.1 - - 10~680 10~220 10~68

0.85±0.1 - - 820~1000 270~470 82~150

1.25±0.1 10000 4700 1200~2200 560~1000 180~470

3216

3.2
±0.15

1.6
±0.15

0.85±0.15 - - 10~2200 10~1000 10~470

1.25±0.15 - - 2700~4700 1200~2200 560~680

3.2±0.2 1.6±0.2 1.6±0.2 - 100~10000 - 2700~3300 -

3225 3.2
±0.3

2.5
±0.2

1.25±0.2 - - 100~6800 100~3300 100~1000

1.6±0.2 - - ~10000 4700 -

2.0±0.2 - - - - -

2.5±0.2 47000 22000 22000 - -

4532 4.5
±0.4

3.2
±0.3

1.25±0.2 - - -

1.6±0.2 - - -

2.0±0.2 - - -

2.5±0.2 100000 10000 10000

CCCCAAAAPPPPAAAACCCCIIIITTTTAAAANNNNCCCCEEEE VVVVssss CCCCHHHHIIIIPPPP TTTTHHHHIIIICCCCKKKKNNNNEEEESSSSSSSS SSSSTTTTAAAANNNNDDDDAAAARRRRDDDDAAAAPPPPPPPPEEEENNNNDDDDIIIIXXXX((((CCCC))))

CCCCLLLLAAAASSSSSSSS ⅡⅡⅡⅡ FFFF((((YYYY5555VVVV)))) 2222000000001111....11112222....22227777



CCCCHHHHIIIIPPPP SSSSIIIIZZZZEEEE AAAANNNNDDDD TTTTAAAAPPPPIIIINNNNGGGG TTTTYYYYPPPPEEEE

AAAAPPPPPPPPEEEENNNNDDDDIIIIXXXX ((((DDDD))))

CCCCHHHHIIIIPPPP TTTTHHHHIIIICCCCKKKKNNNNEEEESSSSSSSS TTTTAAAAPPPPIIIINNNNGGGG TTTTYYYYPPPPEEEE PPPPIIIITTTTCCCCHHHH(((( PPPP1111 ))))
PPPPLLLLAAAASSSSTTTTIIIICCCC

7777 IIIINNNNCCCCHHHHEEEESSSS RRRREEEEEEEELLLL

PPPPLLLLAAAASSSSTTTTIIIICCCC

11113333 IIIINNNNCCCCHHHHEEEESSSS RRRREEEEEEEELLLL

1005 0.5 mm PAPER 2mm 10K -

1608 0.8 ± 0.1 mm PAPER 4mm 4K 15K / 10K

2012

T≤0.85 mm PAPER 4mm 4K
15K / 10K

(OPTION)

T≥1.0 mm EMBOSSED 4mm 2K 10K

3216

T≤0.85 mm PAPER 4mm 4K 10K

T≥1.0 mm EMBOSSED 4mm 2K 10K

3225

T≤1.6 mm EMBOSSED 4mm 2K 10K

T≥2.0 mm EMBOSSED 4mm 1K 4K

4532

T≤2.0 mm EMBOSSED 8mm 1 K 4K

T≥2.5 mm EMBOSSED 8mm 0.5 K 2K


