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DOCUMENT NO. DESIGN | CHECK | APPROVAL
DATE

USER

PRODUCT o] M L C C
USER'S MODE L
M O D E L

SAMSUNG ELECTRO-MECHANICS CO., LTD.
MULTI-LAYER
MLCC DEPARTMENT
314, MAETAN-3DONG, PALDAL-KU, SUWON, KYUNGKI-DO,

442-743, KOREA

TEL : 82-31-210-6480
FAX : 82-31-210-6799




1. SCOPE
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.

2. PART NUMBER CODE

EXAMPLE) 10 € 101 J B N C
@ Q@ @ 6 6 O
@ "CL" MEANS THE MLCC OF THE SAMSUNG ELECTRO-MECHANICS CO., LTD
@ SIZE
CODE SIZE( mm ) CODE SIZE( mm )
05 1.0 X 05 31 32 X 16
10 1.6 X 0.8 32 32 X 25
21 2.0 X 1.25 43 45 X 32

¥

(3 CAPACITANCE TEMPERATURE CHARACTERISTIC

1/23

CODE TEMPERATURE  GHARACTERISTIC TEMP. RANGE
C COG CA 0£30 (ppm/C)
p PH PA -150
R RH RA 220
S Class | SH sA -330 55 ~ +125 C
T TH TA 470
U UJ UA 750
L st sL +350~-1000
B X7R X7R +15% 55 ~ +125 C
Class |l
F Y5V Y5V +22~-82% 30 ~+ 85 C
CAPACITANCE TEMPERATURE CHARACTERISTIC
CL%'\QZ%RT%EIJSRTEIC BELOW 2.0 pf 22 ~39 pF ABOVE 4.0 pf ABOVE 10 pf
cA CoG CoG CoG CoG
PA - PJ PH PH
RA - RJ RH RH
SA - s SH SH
TA - T TH TH
uA - uJ uJ uJ
©J: £120PPM/C,  H : £60PPM/TC, G : £30PPM/T




@ 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 )

CODE NOMINAL CAPACITANCE
1R5 15 pF
104 100,000 pF

(5 CAPACITANCE TOLERANCE

CODE TOLERANCE NOMINAL CAPACITANCE
B £ 0.1 of
¢ £ 0.25 of LESS THAN 10 pF
F +1 oF
F 1 %
G +2 %
J +5 %
MORE THAN 10 pF
K £ 10 %
M + 20 %
z + 80, - 20 %

® RATED VOLTAGE

@

CODE RATED VOLTACGCE CODE RATED VOLTAGE CODE RATED VOLTAGE
Q 6.3V A 25V D 200V
P 10V B 50V G 500V
O 16V C 100V | 1,000V
THICKNESS OPTION
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
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PACKAGING

TYPE

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"

3. NOMINAL CAPACITANCE AND TOLERANCE

CLASS | CHAR. TOLERANCE NOMINAL CAPACITANCE
B(+ 0.1 pF) 05, 1, 15, 2, 25, 3
c
LESS THAN C(+ 025pF) |05, 1, 15, 2, 2.5, 3, 35, 4, 45, 5
p
R 10 pf D(+ 05 pF) 1,23 45,6 7,8 9, 10
I s F(£ 1 pF) 6,7, 8 9 10
T G 2 %)
U MORE THAN
AE5 %) E-24 SERIES
L 10 pF
K(+ 10 % )
B J(£5%), K(£10%), M(+£20%) E-12 SERIES
I
F Z(+80%, -20%) E-6 SERIES
= E SERIES ( STANDARD NUMBER )
STANDARD
APPLICATION CAPACITANCE
NUMBER
E-3 10 22 47
E-6 10 15 22 33 47 6.8
E-12 10 | 12 | 15 | 18 | 22 | 27 | 33 | 39 | 47 | 56 | 68 | 82
10 | 12 | 15 | 18 | 22 | 27 | 33 | 39 | 47 | 56 | 68 | 82
E-24
11 | 13 | 16 | 20 | 24 | 30 | 36 | 43 | 51 | 62 | 75 | 91
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4. OPERATING TEMPERATURE RANGE

CLASS CHARACTERISTIC OPERATING TEMPERATURE
I CPRSTUL -55C~+125 T
B -5 C ~+125 C
I
F 30 ~+85 C

5. CONFIGURATION AND DIMENSIONS
5-1 CONFIGURATION AND DIMENSIONS

/*

A

DIMENSION ( mm )
CODE

W T (MAX) BW
05 10 + 005 05 + 005 05 + 0.05 02 + 0.15/-0.1
10 16 + 01 08 + 01 08 + 01 03 £ 02
21 20 + 01 125 + 01 125 + 0.1 05 + 0.2/-0.3
31 32 + 015/ 02 16 =+ 015/ 02 16 02 05 + 0.2/-03
32 32 + 03 25 £ 02 25 £ 02 06 £ 03
43 4.5 + 04 32 +03 25 + 02 08 + 03
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5-2 TERMINATION TYPE

CERAMIC BODY

!

\ ~

( Ni

L Sn/Pb
Y,

\j
ELECTRODE ( Pd or Ni )

TERMINATION ( Ag or Cu )

5-3 NOMINAL CAPACITANCE RANGE ACCORDING TO THE MLCC SIZE

= SEE APPENDIX(A)
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6. PERFORMANCE

NO ITEM PERFORMANCE TEST CONDITION
1 APPEARANCE | NO ABNORMAL EXTERIOR APPEARANCE THROUGH MICROSCOPE(<10)
INSULATION | 10:000%2 OR 500162:4" PRODUCT WHICHEVER IS SMALLER | RATED VOLTAGE SHALL BE APPLIED.
2 (RATED VOLTAGE IS BELOW 16V MEASUREMENT TIME IS 60 ~ 120 RATED
RESISTANCE
: 10,000M2 OR 1004 1) VOLTAGE TIME 60 SEC.
CLASS [ : 300% OF THE RATED VOLTAGE FOR 1~5
, | WITHSTANDING | NO DIELECTRIC BREAKDOWN OR SEC, CLASSI[:250% OF THE RATED VOLTAGE FOR
VOLTAGE MECHANICAL BREAKDOWN 1~5 SEC IS APPLIED WITH LESS THAN 50mA
CURRENT
CAPACITANCE | FREQUENCY | VOLTAGE
1,000pF AND
CLASS WITHIN THE SPECIFIED ME+10%
BELOW 05~5
I TOLERANCE
CAPACI MORE THAN Vrms
4 1K £10%
TANCE 1,000pF
CAPACITANCE | FREQUENCY | VOLTAGE
CLASS WITHIN THE SPECIFIED
224F AND BELOW |  1hkz+10% | 1.0+0.2Vrms
I TOLERANCE
MORE THAN 22/F | 1201z420% | 0.5+0.1Vrms
CAPACITANCE | FREQUENCY | VOLTAGE
OVER 30pF : Q >1,000 1,000pF AND
CLASS ME+10%
5 Q | LESS THAN 30pF: Q =400 +20C BELOW 05~ 5
( C : CAPACITANCE ) MORE THAN Vvrms
1k +10%
1,000pF
cH 2% sy N o | ooy CAPACITANCE | FREQUENCY | VOLTAGE
AR | OVER | AND OVER : 224F AND BELOW | 1Mk+10% | 1.0+0.2Vrms
: 0,
o | ooz 0025 0035 005 | 005 || MORE THAN 224 | 120Hz£20% | 0.5£0.1Vrms
MAX MAX MAX MAX | MAX
Cc<1uF
e | 005 | ORMAC] Reference | 0125 | 016
- :
MAX | (07 Max For MAX | MAX
CLASS || Reference For* 16V
6 Tan§ I
CAPACI
SIZE TANCE () SPEC
1005
AND BELOW - 0.09 (MAX)
C<470rF 0.07 (MAX)
1608
C=470nF 0.09 (MAX)
2012 C<1gf 0.07 (MAX)
AND OVER C>1F 0.09 (MAX)
TEMP. COEFFICIENT THESE SYMMETRICAL TOLERANCE APPLY TO
CHARACTERISTIC .
(PPM/C) 2 POINT MEASUREMENT OF TEMPERATURE
CoG 0+ 30 COEFFICIENT: ONE AT 25C AND AT 85T
CAPACI
TANCE PH -150 + 60
STEP TEMPERATURE
. TEMPER | CLASS RH -220 + 60
ATURE ! SH 330 + 60 : B2
COEFFI i 2 MIN RATED TEMP + 2
CIENT TH -470 £ 60 3 25 £ 2
uL =750 + 120 4 MAX RATED TEMP + 2
sL +350 ~ -1000 5 25 £ 2
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NO

ITEM

PERFORMANCE

TEST CONDITION

TEMPERATURE
CHARACTERISTICS

CLASS

CAPACITANCE CHANGE

CHAR. CAP. CHANGE(%)
B +15%
F +22% ~ -82%

STEP TEMP. (C)B TEMP(C)F
1 25+ 2 25+ 2
2 55+ 2 -25t 2
3 25+ 2 25 = 2
4 125+ 2 8 * 2
5 25+ 2 25 + 2
-C 100 %
C1
Cl : CAPACITANCE AT STANDARD
TEMPERATURE(25C)
C2 : CAPACITANCE AT EACH
TEMPERATURE

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.

<

500g. f

SEE (FIG.1)

10

APPEARANCE

NO MECHANICAL DAMAGE SHALL
OCCUR.

BENDING
STRENGTH

CAPACITANCE

CHANGE OF
CAPACITANCE

CHARACTER

WITHIN +5% OR
+ 05 pF
WHICHEVER 1S
LARGER

CLASS |

CLASS B(X7R) WITHIN +12.5%

F WITHIN £30%

BENDING SHALL BE APPLIED TO
THE LIMIT(Imm) WITH 0.3mm/SEC.
KEEP THE TEST BOARD AT THE LIMIT
POINT IN 5 SEC,, THEN MEASURE
CAPACITANCE.

20

l‘0| R=340
50

‘<—><—> BENDING
45+1 45+1
LIMIT

SEE (FIG.2)

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+5T
SOLDER : H63A
FLUX : ROSIN
PRE-HEATING : AT 80~120T

FOR 10~30SEC.
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NO ITEM PERFORMANCE TEST CONDITION
NO CRACK IS FOUND AND DIP : SOLDER TEMPERATURE OF
APPEARANCE | AT LEAST 60% OF TERMINAL 270£5T
SURFACE. DIP TIME :10+1 SEC.
CHARACTERISTIC CAP. CHANGE EACH TERMINATION SHALL BE FULLY
IMMERSED AND PREHEATED
WITHIN £25% OR
AS FOLLOWING:
CLASS I +0.25pF WHICHEVER
CAPACITANCE
IS LARGER ME
RESISTANCE \
B | WITHIN +7.5% STEP TEMP.(C)
12 TO CLASST (SEC.)
F | WITHIN £20%
SOLDERING : 1 80~100 60
HEAT Q 30pF AND OVER : Q> 1000
CLASS 1 LESS THAN 30pF : Q> 400+20<C 2 150~180 60
Tans TO SATISFY THE SPECIFIED
CLASS TI INITIAL VALUE MEASURE AT ROOM TEMP. AFTER
INSULATION | TO SATISFY THE SPECIFIED COOLING FOR
RESISTANCE | INITIAL VALUE CLASSI : 24 + 2 HOURS
48 +
WITHSTANDING | TO SATISFY THE SPECIFIED CLASSIL - 48 & 4 HOURS
VOLTAGE INITIAL VALUE
NO MECHANICAL DAMAGE SHALL
APPEARANCE
OCCUR. THE CAPACITOR SHALL BE SUBJECTED TO A
CHARACTERISTIC CAP. CHANGE HARMONIC MOTION HAVING A TOTAL
WITHIN +25% Or | AMPLITUDE OF
+£0.25pF 1.5mm.
CLASS 1
CAPACITANCE WHICHEVER
IS LARGER THE ENTIRE FREQUENCY RANGE,
VIBRATION FROM 10 TO 55Hz AND RETURN
13 CLASS B WITHIN +5%
TEST TO 10Hz, SHALL BE TRAVERSED
il F | WITHIN +20%
IN 1 MINUTE.
Q 30pF AND OVER : Q> 1000
CLASS 1 LESS THAN 30pF : Q> 400+20<C THIS CYCLE SHALL BE PERFORMED
Tans TO SATISFY THE SPECIFIED 2 HOURS IN EACH THERE MUTUALLY
CLASS II INITIAL VALUE PERPENDICULAR DIRECTION,
INSULATION TO SATISFY THE SPECIFIED FOR TOTAL PERIOD OF 6 HOURS.
RESISTANCE INITIAL VALUE

* THE INITIAL VALUE OF HIGH DIELECTRIC CONSTANT SERIES SHALL BE MEASURED
AFTER THE HEAT TREATMENT OF 150 +0/-10C, 1Hr AND SITTING OF 48%+4hr AT ROOM TEMPERATURE &

ROOM HUMIDITY.
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NO

ITEM

PERFORMANCE

TEST CONDITION

APPEARANCE

NO MECHANICAL DAMAGE SHALL OCCUR

CAPACITANCE
CHANGE

CHARACTERISTIC

WITHIN +5% OR

CLASS 1 +0.5pF WHICHEVER
CAPACITANCE
IS LARGER
TEMPERATURE 4012 T
B WITHIN +12.5%
CLASS RELATIVE HUMIDITY:90~95 %RH
I = WITHIN +30% TEST TIME  : 500 +12/-0 Hr.
30pF AND OVER : Q> 350 MEASURE AT ROOM TEMPERATURE
HUMIDITY Q
10 ~30pF : Q> 275 + 25%C AFTER COOLING FOR
14 (STEADY CLASS I
LESS THAN 10pF : Q> 200 + 10XC CLASSI : 2442 Hr.
STATE)
CLASSII : 48+4 Hr.
25V
CHAR. | AND 16V 10V 6.3V
OVER
SEE (FIG.3)
0.05 0.05 0.075
Tans B 0.05 MAX | MAX | MAX
CLASS II
(0.1<MA>;)
0075 | (C <10 0.15
F 0.125 -
MAX VA MAX
(C=1.04F)
MINIMUM INSULATION RESISTANCE:
INSULATION
1,000 M2 OR 50MQ-uF PRODUCT
RESISTANCE
WHICHEVER IS SMALLER
APPEARANCE | NO MECHANICAL DAMAGE SHALL OCCUR
CAPACITANCE
CHARACTERISTIC
CHANGE
WITHIN £7.5% OR
CLASS 1 40.75pF WHICHEVER APPLIED VOLTAGE :
CAPACITANCE
IS LARGER RATED VOLTAGE
TEMPERATURE : 40+2 C
CLASS B WITHIN £12.5% RELATIVE HUMIDITY:90~95%RH
it TEST TIME : 500 +12/-0 Hr.
F WITHIN +30%
CURRENT APPLIED : 50m\ MAX.
MOISTURE Q 30pF AND OVER : Q> 200
15 | RESISTANCE CLASS | 30pF AND BELOW : Q> 100 + 10/3%C MEASURE AT ROOM TEMPERATURE
AFTER COOLING FOR
25V Coat
CHAR. | AND 16V 10V 6.3V CLASST : 2442 Hr.
OVER CLASSII : 48+4 Hr.
Tans B 005 | go5 max | Q005 | 0075
MAX MAX | MAX || see (FIG3)
CLASSII
0.IMAX
E 0.075 (C <1.04F) 0.15 B
MAX | 0.125MAX | MAX
(C>1.04F)
MINIMUM INSULATION RESISTANCE:
INSULATION
500 MR OR 25MR-uF PRODUCT,
RESISTANCE

WHICHEVER IS SMALLER.
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NO ITEM PERFORMANCE TEST CONDITION
APPEARANCE | NO MECHANICAL DAMAGE SHALL OCCUR APPLIED VOLTAGE :
200% OF RATED VOLTAGE
CHARACTERISTIC CAP. CHANGE TEST TIME - 1000 +48/-0 Hr.
WITHIN £3% OR * | CURRENT APPLIED : 50mA MAX.
CLASS 1 0.3pF, WHICHEVER IS CHAR. TEMP.
CAPACITANCE
LARGER CLASS I 125 £3 C
B WITHIN +12.5% i3 T
CLASS II CLASS B 125 43 C
F WITHIN +30% I F 85 +3 C
30pF AND OVER : Q > 350
Q ‘ (INITIAL VALUE MEASUREMENT)
10 ~ 30 pF : Q > 275 + 25%C
HIGH CLASS FOR CLASSII CAPACITORS, 200 %
LESS THAN 10pF :Q >200 + 10%C
16 | TEMPERATURE OF RATED VOLTAGE SHALL BE
RESISTANCE chAR | BV 6y | 10v | eav | | APPLIED FOR 1 HOUR AT THE
OVER MAXIMUM OPERATING TEMPERATURE,
B 0.05 0.05 005 | 0075 | | THEN KEEP IT AT ROOM
Tans MAX MAX | MAX | MAX | | [o0oee oo
CLASSII
0IMAX FOR 48 * 4 Hrs.
F 0075 | (C<Lo#) | 015 )
MAX | 0125MAX | MAX
(C=1.0/) MEASURE AT ROOM TEMPERATURE
AFTER COOLING FOR
MINIMUM INSULATION RESISTANCE: CLASST : 2442 Hr.
INSULATION
1,000 MQ OR 50MQ-zF PRODUCT CLASSII : 48+4 Hr.
RESISTANCE
WHICHEVER IS SMALLER SEE (FIG.3)
APPEARANCE | NO MECHANICAL DAMAGE SHALL OCCUR CAPACITORS SHALL BE SUBJECTED
CHARACTERISTIC CAP. CHANGE TO FIVE CYCLES OF THE
TEMPERATURE CYCLE AS FOLLOWING
WITHIN +25%
CLASS I OR £0.25pF WHICHEVER IS o TIME
CAPACITANCE . STEP TEMP.(C)
LARGER (MIN)
CLASS B WITHIN +7.5% MIN.
il F WITHIN +20% 1 RATED TEMP. 30
Q 30 pF AND OVER : Q > 1000 +0/-3
CLASS I LESS THAN 30pF:Q =400 +20XC
.7 | TEMPERATURE e 2 25 2-3
CYCLE MAX.
3 RATED TEMP. 30
Tans TO SATISFY THE SPECIFIED +3/-0
CLASSTI INITIAL VALUE 4 25 9-3
MEASURE AT ROOM TEMPERATURE
AFTER COOLING FOR
CLASST : 2442 Hr.
INSULATION | TO SATISFY THE SPECIFIED CLASSI : 4844 Hr.
RESISTANCE | INITIAL VALUE SEE(FIG3)
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No. Recommended Method And Soldering
CONDITION
SIZE(mm) CHAR CAPACITANCE
FLOW REFLOW
1005 - _ _ O
B - O O
1608 C<14F
- O )
C >14F - O
B - Q O
18 | SOLDERING 2012 C<a.uf O O
F
GROUP BY C >a7F j O
SIZE&CAP
B - O O
3216 C<104F
. Q @)
C =104F - O
3225
4532 - - - O
5750

¥ When Solderability Is Considered, Capacitors Are Recommended To Be Used In 6 Months.
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FIG-1

( ADHESIVE STRENGTH OF TERMINATION )

oSmm__ /i ::::;
A B
A
\ L
5mn ] g
—>| |-
1.0 mm
DIMENSION DIMENSION
CODE ( mm ) A (mm) CODE (mm ) A (mm)
05 1.0 X 05 04 32 32 X 25 2.2
10 1.6 X 0.8 1.0 43 45 X 3.2 35
21 2.0 X 125 1.2
31 32 X 16 2.2

= MATERIAL : ALUMINA SUBSTRATE(ALO; 95% min) OR GLASS EPOXY SUBSTRATE

: COPPER FOIL ( t= 0.035 mm )

FIG-2

( SUBSTRATE FOR BENDING STRENGTH TEST )

W

L

L

A
N = 100 g _>ﬂ<_
L6 (UNIT:mm)
CODE DIMENSION( mm ) A (mm) B (mm) C(mm)
05 1.0 X 05 04 14 0.5
10 1.6 < 0.8 1.0 3.0 1.0
21 20 X 1.25 12 4.0 1.65
31 32 X 16 2.2 5.0 20
32 3.2 X 25 2.2 5.0 3.2
43 45X 3.2 35 7.0 4.0

= MATERIAL : GLASS EPOXY SUBSTRATE

= [ ] : COPPER FOIL (t=0.035 mm )

= m : SOLDER RESIST
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FIG.3

( TEST SUBSTRATE )

Bf L O o oo o oo oo _L A

X (1 (1 (1 (1 (1 1 T1_ JT1 []1 [] "] f
D [ I I 1 [T 7 [T 11 [1 T[]

—( - [

(UNIT : mm )
DIMENSION
CODE (mm) A B C D E

05 1.0 X 05 0.4 14 0.5 75 4.0
10 16 < 0.8 1.0 3.0 0.7 75 38
21 2.0 X 1.25 1.2 4.0 1.0 75 42
31 32 X 16 22 5.0 1.3 75 4.6
32 32 X 25 22 5.0 2.0 75 55
43 45 X 3.2 35 7.0 2.7 75 6.2

= MATERIAL : GLASS EPOXY SUBSTRATE

|:| : COPPER ( t= 0.035 mm )

: SOLDER RESIST
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Recommended Method And Condition For Soldering

1. FLOW SOLDERING

Pre-heating Soldering Cooling
Soldering '
Temp
Mak Chip | Variation of | Soldering | Pre-heating | Soldering Cooling
aker
Size Temp. Temp (C) | Time (Sec) | Time(Sec) Time(Sec)
Samsung - AT=150 230~240 >120 <3 60=<
2. REFLOWSOLDERING
Pre-heating  Soldering Cooling
Soldering
Temp
Pre-heating
Temp
DL 0 @A G
. Variation Soldering Pre-heating Soldering Cooling
Maker Chip Size D . . .
of Temp. Temp (C) | Time (Sec) Time(Sec) | ime(Sec)
3216
AT=<150
s And Below 930 D :60 > @ < 10
amsun = -
g 3225 @+® : 60 =
AT<130
And Over
3. SOLDER IRON N )
Pre-heating Soldering Cooling
Soldering
Temp
-0 a._a
Variation of Soldering Pre-heating Soldering Cooling
Maker | Chip Size .
Temp. Temp (C) Time (Sec) Time(Sec) Time(Sec)
Samsung - AT<100~130 250 T max DO+2:260 @=3 -
Condition of Iron facilities
Maker
Wattage Tip Diameter Soldering Time
Samsung 20W Max 1nm Max 3 Sec Max

* Caution

- Iron Tip Should Not Contact With Ceramic Body Directly.
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7. PACKING
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

8. RUNNING FACTORY
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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PACKAGING
SPECIFICATION
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I. TAPING
1. SCOPE
THIS SPECIFICATION APPLIES TO TAPING OF MLCC. IT CAN BE POSSIBLE TO CHANGE
THE SPECIFICATION UNDER DOCUMENT AGREEMENT BETWEEN DESIGN ENGINEERS OF EACH PARTY.

2. STRUCTURE AND MATERIAL

2-1 TAPING FIGURE
COVER TAPE

| .
| T

CARRIER TAPE  BACK (BOTTOM) TAPE

' | +—— REEL

EMPTY SECTION CHIP MOUNTING SECTION EMPTY SECTION LEADING SECTION
45 PITCH 50 PITCH 35 PITCH
[« =I¢ =i¢ =|<—>
O o O o)Jo © O O O

@) @)
00 0@ (@ @0 00

UNREELING '\

2-2 MATERIAL AND QUANTITY
= REFER TO APPENDIX (D)
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2-3 SIZE

1) PAPER

FEEDING HOLE

TAPE CHIP SECTION ( P1: 4mm )

CHIP INSERTING HOLE

e —t—-

»lap

PO P2 P1
(UNIT : mm )
SYMBOL w F E P1
DIMENSION 8.0+0.3 3.5+0.05 1.7540.1 40 + 0.1
SYMBOL P2 PO D t
DIMENSION 2.0+0.05 4.0+0.1 $1.5+0.1/-0 1.1 BELOW
TYPE B
10 11+ 02 19 + 0.2
21 16 + 0.2 24 + 02
31 20 £ 0.2 36 + 02
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2) PAPER TAPE CHIP SECTION ( P1:2mm)

FEEDING HOLE

CHIP INSERTING HOLE

»lap

- >l <
PO P2 P1
( 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 PO D t
DIMENSION 2.0%£0.05 4.0+0.1 ®1.5+0.1/-0 0.6£0.05

TYPE A B
05 0.65 +0.05 /-0.10 1.15 +0.05 /-0.10
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3) PLASTIC TAPE CHIP SECTION

FEEDING HOLE

CHIP INSERTING HOLE

D
| 1
[ ] ; / ; / 1 ; E
! A A ! ! F
! <> ‘ ! :
- \—tOrB 01— | ot | +OFF OO0 1
.j;!‘ - >la—>le >
PO P2 P1
tl
(UNIT : mm )
TYPE SYMBOL W F E P1
21,31,32 DIMENSION 8.0+ 0.3 3.5+ 0.05 1.75 £ 0.1 4.0x0.1
43 DIMENSION 12.0 £ 0.3 5.6 £ 0.05 1.75 £ 0.1 8.0 £0.1
TYPE SYMBOL P2 Po D to
21,31,32 DIMENSION 2.0 £0.05 4.0+ 0.1 ® 1.5+0.1,-0 0.6 BELOW
43 DIMENSION 2.0 £0.05 4.0+ 0.1 ® 1.5+0.1,-0 0.6 BELOW
TYPE SYMBOL t1
21,31,32 DIMENSION 2.5 Max.
43 DIMENSION 3.8 Max.
TYPE A B
21 1.45% 0.2 2.31% 0.2
31 2.0 0.2 3.6t 0.2
32 2.9t 0.2 3.6t 0.2
43 3.6t 0.2 4.9 0.2
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2 -4 REEL SIZE

A W
( UNIT : mm)
SYMBOL A B C D
7'REEL $178+2.0 MIN.$50 $13+0.5 21+0.8
13"REEL $330£2.0 ®70 MIN. $13+0.5 21+0.8
SYMBOL E W t R
7'REEL 2.0£05 10+15 0.8£0.2 1.0
13"REEL 2.0+0.5 10+15 0.8£0.2 1.0

21/23



3. COVER TAPE REEL-OFF FORCE
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 ~ 18Q2

PAPER TAPE {

%

[ ~

N

BACK TAPE

/I UNREELING DIRECTION

4. TAPING PACKING SPECIFICATION

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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II. BULK CASE PACKAGING

1. SCOPE
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.

2. STRUCTURE AND DIMENSION
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SYMBOL A B T C D E
DIMENSION 6.8+0.1 8.8+0.1 1240.1 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 1940.35 7+0.35 110£0.7 5+0.35
3. MATERIAL AND PACKING QUANTITY
1) MATERIAL : ABS PLASTIC
2) QUANTITY :
SIZE 05 (0402) 10 ( 0603 ) 21 ( 0805 )
T=0.85mn T=1.0mn
QUANTITY 50,000 15,00018%2, (‘)rrHAN *
10,000 5,000
= * 1 OPTION
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APPENDIX(A)

CLASS |
Temperature . Capacitance Range (pF)
Characteristics Size Voltage
10 100 1000 10000 100000 1000000 10000000 100000000
(09182) 50V % 240
10 50V * 1000
0.5
(0603) 100 v -
SLUJ ” 50 v U 2700
5 U5
(0805) 100 v o0
0.5
31 50 V 8200
(1206) PPV K ”
25V WZZO
05 V -
Re}
(0402) oV -
25V # 1000
(03) 50 V # 1000
0.5
100 V ﬁ 300
HV 3300 W 8200
0.5
S0V | ——— )
03 | 100V # 1200
U5
200 V # 560
05
250 V 470
DYV 1500 I 22000
50V | 4700
0.5
100 v #5100
3 200V | mm
(1206) 2400
0.5
C(CO0) & 250 v 0# 2000
TC Series =00 V ) o
0.5
1000 V | — 270
S0V e e———
100 V 2200* 18000
2 200 V 470 EE— 000
1210 250 V 470* 6800
500 V 380 * 2700
1000 V 10— 1000
25 V W 100000
oV 1000 EESE—— 000
100 v 1000# 36000
i 200 v 1000
(1812) 16000
250 vV 1000‘i11000
500 V 1000 ‘— 510
1000 V 1000‘! 1800




Capacitance Range (plF)

Temperature

nnro

’

(m~x<)m

Sl Size Voltage

Characteristics 10 100 1000 10000 100000 1000000 10000000 100000000
6.3V 100 # 220000
10V 100 100000

OL_
0402) 16V 100* 2000

25V 100* 22000

50 V 100“ 10000
6.3V 11000000
10V 100 | — S 70000

16 V 100 ‘# 220000

10
(0603) 25 v 100‘# 100000

50V 100‘* 100000

100 V 10— 700
6.3V 220000() I 4700000
10V 100 | 2200000

16 V 100#1000000

2BV 100* 470000

21 =
(0805) 50 V 100 # 220000

100 v 100‘# 33000

200 V 100# 20000

250 vV 100 15000
500 V 10 7300
6.3V 6800000 I 10000000
10V e ——— 4700500
16 V 100&# 3300000
25 V 1000 220000(
a1 50 V 1000# 470000

B(X7R)

(1 206) 100 V ]OOQ# 150000

200 V 1000* 100000

250 v 100 * 4700

500 V 1000 36000

1000 V 1000 | — 10000

63V ¥ 22000000
10 V 1000 10000000

16V 1000 10000000

|

25V 1000 4700000

|

- 50 V 1000# 2200000

(12100 [ 400 v 1000# 470000

200 V 100 # 300000

250 V 1000* 100000

500 V 1 OOO‘* 82000

1000 V .68*10000

6.3V 330000D0 1 47000000
10V 122000000
16V 6800000 IEEN 10000000

25V 3300000 HE 4700000

50V 10000 INEG_—N 330000

43

200 V 10000* 510p00

250 V 10001 *470003

500 V 1000! i 160000

1000 V' .68 3




CLASS I , F(Y5V)

Capacitance Range (pF)

Chomperaise, Size Voltage
10 100 1000 10000 100000 1000000 10000000 100000000
10V 2200 # 220000
16V 220 #220000
05
(0402)
25V 2200 33000
50 V 2200] == 10000
6.3V W 2200000
10V 2200 E— (00000
10 2200
(0603) 16V 47000
25 V 2200 # 330000
50 V 2200 ﬁ 100000
6.3V B 1000000
10V B 4700000
21
(0305) 16V 10000 * 220000
25V 10000* 1000000
F(Y5V)
50 V 10000* 470000
10V 100000# 10000000
. 16V 10000# 4700000
(1206) 25V 10000M330000
50 V 10000* 1000000
6.3V W 47000000
10V 1 220000
aae | 16V 100000 EESE— 2200000
25V 100000 ‘# 4700000
50 V 100000 | EEE— 1000000
6.3V N 10000000
4532 _
1872) 25V M 10000000
50 V + 10000000




APPENDIX(B)

THE REVISION HISTORY OF SPECIFHCATION

REVNo 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 "U)” 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 2000.0322 | CAPACITANCE/DF MEASURE CONDITION OVER 104 ADDED.
APPENDIX(A), APPENDIX(C), APPENDIX(D) REVISED.

10 2001.10.01 SOLSERING CONDITION ADDITION

BLANK




APPENDIX(C) CAPACITANCE Vs CHIP THICKNESS STANDARD I
CASS | 2001.12.24
CAPACITANCE RANGE(pF)
DIMENSION (mm)
TYPE SL, Ul C,TCEXCEPT SL,U))
L W T 50V 100V 25V 50V 100V 200V 250V 500V 1000V
1005 o O O 0.5~240 05220 05~180 - -
1608 1.620.1 0.840.1 0.8+0.1 0.5~1000 0.5~680 0.5~1000 0.5~1000 0.5~300 -
0.6520.1 0.5~1000 0.5~560 - 0.5~560 0.5~430 -
2012 2 I 0.85+0.1 1100~1500 620~910 - 620~1000 470~910 0.5~300 0.5~270
1.2540.1 1600~2700 1000 3300~8200 | 1100~3300 | 1000~1200 330~560 300~470
» 6 0.85%0.15 0.5~2700 05~1500 | 1500~3600 |  0.5-2200 0.5~2200 0.5~820 0.5~750 - -
3216 015 F0.15 1.2540.15 3000~5600 1600~3300 | 3900~6800 | 2400~4700 | 2400~3600 | 910~1600 820~1200 0.5~560 0.5~150
32402 16202 16202 6200~8200 3600~3900 | 7500~22000 - 3900~5100 | 1800~2400 |  1300~2000 620~820 160~270
125402 560~10000 | 2200~7500 |  470~3600 470~3000 330~1200 100~390
- » )5 16202 11000~22000 | 8200~10000 | 3900~5100 | 3300~4300 | 1300~1800 | 430~560
+0.3 +0.2 20£0.2 24000~47000 | 11000~13000 | 5600~6200 | 4700~5100 2000 620~750
25+0.2 - 15000~18000 | 6800~8200 | 56006800 | 2200~2700 | 820~1000
125402 - 1000~13000 | 1000~15000 | 1000~6800 | 1000~5100 | 1000~2400 | 100~680
- 15 » 16202 100000 | 15000~22000 | 16000~20000 | 7500~10000 | 5600~7500 | 2700~3600 | 750~1000
’ 04 0.3 2.0+0.2 - 24000~47000 | 22000~24000 | 11000~12000 |  8200~9100 3900 1100~1200
25+0.2 - 62000~68000 | 27000~36000 | 13000~16000 | 10000~11000 | 4300~5100 | 1300~1800




APPENDIX(C) CAPACITANCE Vs CHIP THICKNESS STANDARD I

CLASS 1l B(X7R)

2001.12.21
CAPACITANCE RANGE(1F)
DIMENSION(mm)
TYPE B (XTR)
L w T 63 V 10V 16V 25V 50V 100V 200V 250V 500V 1000V
1005 e e O 0.1~220 0.1~100 0.1~82 0.1~22 0.1~10 - - - - -
1608 1601 | 0801 08+0.1 1000 0.1~470 01220 | 01~100 | 01~100 | 0.1~47 - - - -
0.65£0.1 - 0.1~270 01~200 | 0.0-68 | 0.1-3 | 0.1~12 - - - -
2012 29 1 0.85+0.1 - 330~470 200330 | 82~130 47~56 13-20 01~12 | 0.1~43 - -
1.2540.1 22004700 | 560~2200 | 390~1000 | 150470 | 68~220 | 22~33 13~20 47415 | 01~75 -
» . 0.85£0.15 - 1~1000 1910 1~390 1~150 1~62 1~30 1~15 - -
+0.15 +0.15
3216 1.25£0.15 - 12003300 [ 1000~1500 | 470~620 | 180330 | 68~100 |  33+36 16~27 1~24 16.2
32402 | 16£02 1.6£0.2 6800~10000 4700 2200~3300 | 680~2200 | 390470 | 110~150 | 62100 |  30~47 27-36 6810
1.25%0.2 - 1~2200 1~2400 | 1~1000 1~470 1~180 1~120 1~36 133 | 06875
) 16402 - 2700~3300 - - - 200270 | 130~160 |  39-56 3651 8.2+10
2005 3.2 25
03 0.2
2.0£0.2 - 3900~10000 | 4700 2200 - 300330 | 180200 | 62+68 56~62 -
25%0.2 22000 - 10000 | 3300~4700 | 2200 | 360~470 | 220-300 | 75~100 | 6882 -
1.25%0.2 - - - - 10~1200 | 10360 | 10~220 10~68 10~62 6.8+15
) 16402 - - - - 1500~2200 | 390~510 | 240~300 | 75~100 | 68~100 1820
4530 45 3.2
+0.4 £03
2.0£0.2 - - 6800 3300 2700 560 330 10~130 | 110~120 2
2502 | 33000~47000 22000 10000 4700 3300 | 620820 | 360~510 | 150470 | 130~160 | 27~39




APPENDIX(C) CAPACITANCE Vs CHIP THICKNESS STANDARD I
CLASS Il _F(Y5V) 2001.12.27
CAPACITANCE RANGE(1F)
DIMENSION (mm)
TYPE F (Y5Y)
L w T 63 V 10V 16V 25V 50V 100V 200V 1000V
1005 o e e 2.2~220 2.2~220 2233 22410
1608 1.6£0.1 08+0.] 0.820.1 2200 2.2~1000 2.2~470 2.2~330 2.2+100
0.65+0.1 - - 10~680 10~220 10~68
2012 2 1 0.850.1 - - 820~1000 270~470 82~150
1.2520.1 10000 4700 1200~2200 560~1000 180~470
- 6 0.85+0.15 - - 10~2200 10~1000 10~470
3216 01 019 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 -
1.2520.2 - - 100~6800 100~3300 100~1000
- 52, 2 1.6£0.2 - - ~10000 4700 -
202022 - - - - -
2.5%0.2 47000 22000 22000 - -
1.2520.2 - - -
59 £04 £03 —— : : :
202022 - - -
252022 100000 10000 10000




APPENDIX (D)

CHIP SIZE AND TAPING TYPE

PLASTIC PLASTIC
HIP THICKNE TAPING TYPE PITCH( P1
G CKNESS G CH( ) 7 INCHES REEL 13 INCHES REEL
1005 0.5 mm PAPER 2mm 10K -
1608 0.8 £ 0.1 mm PAPER 4mm 4K 15K / 10K
15K / 10K
T=<0.85 mm PAPER 4mm 4K (OPT/ION)
2012
T=1.0 mm EMBOSSED 4mm 2K 10K
T=<0.85 mm PAPER 4mm 4K 10K
3216
T=1.0 mm EMBOSSED 4mm 2K 10K
T<1.6 mm EMBOSSED 4mm 2K 10K
3225
T=2.0 mm EMBOSSED 4mm 1K 4K
T<2.0 mm EMBOSSED 8mm 1 K 4K
4532
T=25 mm EMBOSSED 8mm 0.5 K 2K




