Multi Layer Ceramic Capacitors

u

SAMHA'’s series of Multi Layer Ceramic(MLC) chip Capacitor is designed to meet a wide variety of

need. Multilayer ceramic chip capacitor are avaliable in both Class I and Class II formulations.
Temperature compensation formulations are Class I and temperature stable and general application
formulations are classified at Class II. The Class I multilayer ceramic capacitors are COG with
negligible dependance of electrical properties on temperature, voltage, frequency. The most of
commonly used Class II dielectric are X7R, X5R and Y5V. The X7R provides intermediate
capacitance values which vary £ 15% over the temperature range of -55C to 125°C. The X5R
provides intermediate capacitance value which vary 15% over the temperature range of -55Cto 85C.
The Y5V provides the highest capacitance value which vary from 22% to-82% over the temperature
range of -30 Cto 85C.

All Class 1T capacitors vary in capacitance value under the influence of temperature , operating voltage

and frequency. We offer a complete line of products for both Class I and Class II.

u

& Samwha’s high density ceramic bodies superior performance and reliability

A Samwha offer various temperature characteristics, rated voltage and packing method

. Material with high dielectric constant and superior manufacturing technology allows
very high values in a small size

b Solder coated terminals offer superior solderability

p— |

Wide applications throughout commercial and industrial market

& Communication products like Cellular phone, Pager, Codeless phone

b Multimedia products like DVD, CD-ROM, FDD, HDD, Game machine, Computer,
Note book, Digital camera, LCD

A\ Audio visual products like TV, Camcorder, minidisk, MP3 player

A\ Communication products like Electronic tuner, Duplexer, VCXO, TCXO, Modem

& OA equipment products like Printer, Copy machine, Fax machine
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Multi Layer Ceramic Capacitors

N 7 wical Per{ormance Characteristics |

COoG

APPLICATION - Suited for precision circuits, Requiring stable dielectric characteristics,

Negligible dependence of capacitance and dissipation factor on time, voltage and frequency.

DIELECTRIC CHARACTERISTICS

Temperature Characteristic 0 = 30 ppm/C
Operating Temperature -55~125C
Capacitance tolerance > 10pF : £5%, £10%, ( 1%, +2%, +20%)

< 10pF : £0.1pF, *=0.25pF, =0.5pF

Dissipation Factor & Q >30pF : DF=0.1%, Q=1000
<30pF : DF <1/(400+20C), Q=400+20 X C

Insulation Resistance More than 10,000MQ or 500 Q. F (whichever is smaller)
Dielectric Strength >3 XRVDC
Test Voltage 0.5 to 5Vrms(<1000pF), 1 £0.2 Vrms(= 1000pF)
Test Frequency 1+0.1Mz(<1000pF), 1 0.1 Miz(<1000pF)
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Multi Layer Ceramic Capacitors

X7R / XSR

APPLICATION - Stable Class |l dielectric properties, suited for by-pass and coupling purpose, filtering,

frequency discrimination, DC blockage and as voltage transient suppression elements.

DIELECTRIC CHARACTERISTICS

Temperature Characteristic + 15%
Operating Temperature -55 ~ 125C(X7R) / -55 ~ 85°C(X5R)
Capacitance tolerance +£10%, +20%
50V Min :2.5% Max
25V : 3.0% Max
Dissipation Factor & Q 16V : 3.5% Max
10V : 5.0% Max
6.3V : 5.0% Max(<3.3 ), 10%Max(=3.3 )
Insulation Resistance More than 10,000M2 or 500 Q2 F (whichever is smaller)
Dielectric Strength >2.5XRVDC
Test Voltage 1+0.2Vrms(<10 ), 0.5£0.1Vrms(=10 )
Test Frequency 1 +0.1kiz(<10 ), 12024Hz(=10 )
TYPICAL TEMPERATURE
COEFFICIENT
20
. X5R
10 I
L xR
0 "\ o

|

|

T

-15 |
-20 !
|

|

1

|

L

CAPACITANCE CHANGE(%)
3

-30

-50 -25 0 25 50 75 85 100 125

TEMPERATURE(C)

- Gyl SAMWHA CAPACITOR €O., LTD.



Multi Layer Ceramic Capacitors

YSV

APPLICATION - The Hi-K(Y5V) dielectrics deliver high capacitance density and are ideally suited for
applications where space is at a premium, or as replacement for tanalum capacitors.
Typical applications include uses as by-pass or decoupling elements.
Best performance is obtained at or near room temperature, with low DC bias.

DIELECTRIC CHARACTERISTICS

Temperature Characteristic +22 ~-82%
Operating Temperature -30 ~+85C
Capacitance Tolerance 20 ~+80% (+20%)
Dissipation Factor & Q 50V Min : 5% Max
25V : 7% Max
16V : 9% Max
10V Min : 12.5% Max
Insulation Resistance More than 10,000M2Min or 500 Q. F (whichever is smaller)
Dielectric Strength >2.5XRVDC
Test Voltage 1+£0.2Vrms(<10 ), 0.5F0.1Vrms(=10 )
Test Frequency 1 £0.1kz(<10 ), 120=24Hz(=10 )
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Multi Layer Ceramic Capacitors

B Generat Descip |

- END TERMINATION
INNER ELECTRODE -
END TERMINATION \
CERAMIC BODY
__Agor Cu
~ Ni
Sn
_C‘g 1608 Y5V 104 _T 500 _T R _T
Type Dielectric Tolerance Termination Thickness
CS - SMD C0G B=+0.1pF N : Ni Plate A : 0.75mm Max
SA : ARRAY XTR C=+0.25pF B : 0.95mm Max
75U D=+0.50pF E : over 0.95mm
Y5V F=%t1%
G=12%
I=15%
, , K=+10% :
Size Capacitance 1900, Packing
1005 Ist two digits are ~ Z=+80%~-20% B : Bulk Pack
1608 value, 3rd digit P=+100%~0% R : Reel Pack
denotes number of
2012 Z6108; Rated Voltage
3216 331=330pF 1st two digits are
3225 104=100000pF value, 3rd digit
8R2=8.2pF denotes number of
Zeros;
500=50V
250=25V
101=100V
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Multi Layer Ceramic Capacitors

M Capacitance Range

COoG

SIZE

1005

1608

2012

3216

L) Length

1.0+0.05

1.6+0.1

2.0+0.1

3.2%0.25

W) Width

0.5+0.05

0.8+0.1

1.256%0.1

1.6+0.2

T) Max. Thickness

0.5*0.05

0.8£0.1

1.35 Max

1.8 Max

(
(
(
(

t) Termination

0.15~0.3

0.35+£0.15

0.45+0.2

0.55+0.25

RVDC

25 50

25 50 | 100

25

50

100

25 50

Cap
(pF)

>
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100
120

150
180
220

270
300
330

390
470
510

560
680
820

1.000
1.200
1.500

1.800
2.200
3.300

3.900
4.700
5.600

6.800
8.200
10.000
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Multi Layer Ceramic Capacitors

X7R

SIZE

1005

1608

2012

3216

3225

L) Length

1.00.05

1.60.1

2.0+0.1

3.21+0.25

3.21+0.25

W) Width

0.5+0.05

0.8%0.1

1.25+0.1

1.6+0.2

2.5£0.2

0.5*0.05

0.8=0.1

1.35Max

1.8Max

2.7Max

(
(
(T) Max. Thickness
(t) Termination

0.15~0.3

0.35%£0.15

0.45*0.2

0.55*0.25

0.5656x0.25

RVDC

10{16]25]50

10

16(25(50

100

16 125] 50

10

16[25(50

25150 100{250

220
270
330

Cap.
(pF)

390
470
560

680
820
1.000

i

[

1,200
1,500
1.800

2,200
2,700
3,300

3,900
4,700
5,600

6,800
8,200
10,000

12,000
15,000
18,000

22,000
27,000
33,000

39,000
47,000
56,000

68,000
82,000
100,000

120,000
150,000
180,000

220,000
270,000
330,000

470,000
680,000
1,000,000

1,500,000
2,200,000
4,700,000

10,000,000

Gyl SAMWHA CAPACITOR CO., LTD.




Multi Layer Ceramic Capacitors

X5R

SIZE

1005

1608

2012

3216

3225

L) Length

1.0+0.05

1.6%0.1

2.0%0.1

3.2x0.25

3.2x0.25

W) Width

0.5+0.05

0.8+0.1

1.25%+0.1

1.6%0.2

2.510.2

0.5*0.05

0.8+0.1

1.35Max

1.8Max

2.7Max

(
(
(T) Max. Thickness
(t) Termination

0.15~0.3

0.35x0.15

0.45+0.2

0.55+0.25

0.55+0.25

10

6.3

6.3

10

6.3 10

10

RVDC
220

Cap.
270
(pF) o

390
470
560

680
820
1.000

el

t

1,200
1,500
1.800

2,200
2,700
3,300

3,900
4,700
5,600

6,800
8,200
10,000

12,000
15,000
18,000

22,000
27,000
33,000

39,000
47,000
56,000

68,000
82,000
100,000

120,000
150,000
180,000

220,000
270,000
330,000

470,000
680,000
1,000,000

1,500,000
2,200,000
4,700,000

10,000,000
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Multi Layer Ceramic Capacitors

YSV

SIZE

1005

1608

2012

3216 3225

L) Length

1.0£0.05

1.6%0.1

2.0+0.1

3.2%0.25 3.2%0.25

W) Width

0.5+0.05

0.8+0.1

1.25%0.1

1.6+0.2 2.510.2

0.5*0.05

0.8+0.1

1.35Max

1.8Max 2.7Max

t) Termination

(
(
(T) Max. Thickness
(

0.15~0.3

0.35+0.15

0.45+0.2

0.55+0.25 0.565x0.25

RVDC

6.3

10[16]25

50

162550100

10

16(251/50

6.3

10(16/25]150[10[16(2550

Cap.
(pF)

220
270
330

390
470
560

680
820
1.000

1,200
1,500
1.800

2,200
2,700
3,300

3,900
4,700
5,600

6,800
8,200
10,000

12,000
15,000
18,000

22,000
27,000
33,000

39,000
47,000
56,000

68,000
82,000
100,000

120,000
150,000
180,000

220,000
270,000
330,000

1,

470,000
680,000
000,000

1,
2,
4,

500,000
200,000
700,000

10,
22,

000,000
000,000

10
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Multi Layer Ceramic Capacitors

G Cupecon :

Shape & Dimension

(L) Length 3.2+£0.25
(W) Width 1.6+0.2
(T) Max. Thickness | 1.25Max

Capacitance Range

DIELECTRICS COG DIELECTRICS X7R Y5V
RVDC 50 RVDC 50

Cap. 10 Cap. 220

(pF) s (pF) 200

15 270

18 300

22 330

27 390

33 470

36 560

39 680

47 820

51 1,000

56 1,200

62 1,500

68 1,800

82 2,200

100 2,700

120 3,300

150 3,900

180 4,700

220 5,600

270 6,800

300 Cap. 8,200

330 (DF) 10

360 12

390 15

470 18

510 22

560 27

680 33

39

47

68

100

150

220

270

Gyl SAMWHA CAPACITOR €O., LTD. 1



Multi Layer Ceramic Capacitors

| ) Reliabilia and Test conditions |

Specification
No. Item Temperature High Dielectric Test Methods and Conditions
Compensating Type Constant Type
Operatin, X7R : - + 1257
perine COG =55 t0+125C| /R 2210125 C
1 | Temperature SL 55 10 85°C X5R:-55t0+85C
Range ' Y5V :-30t0+85T
) Insulation More than 10,000MQ@ or 500 Q F UApplied the rated voltage for
Resistance (Whichever is smaller) 2 minutes of charging
. . > COG : The rated voltage X 300%
3 | Dielectric Strength No defects or abnormalities X7R, X5R, Y5V : X 250%
4 | Capaciance within the specified tolerance
S0V Ca Testing Testing
Char BV |16V | 10V | 63V P | frequency | Voltage
min COG, SL
30pF min: Q [1000 - (<1000pF) 1£0.1M: | 0.5to5Vrms
(DF=0.1%) =301 oG, s oks | 1202y
S XR @B || |=1000p0)| —evms
5 | Dissipation Factor <2.5% | <3% | £3.5% | £5.0%
30pF max : Q [400 - <10% X7R, X5R
+90C = Y5V | 1£0.1M | 1£0.2Vrms
(DF<1/ (400+20C) ] | S
o Lo o oalons X7R, X5R
VSV| 5% | ST | <9 <1230 S12.5% Y5V | 120+24Hz [0.5%0.1Vrms
(= 104F)
6 Solderability of Termination should be covered with more than %glgerer:a%(l)rsen'/igl())b e
Termination 75% of new solder Immgrsion time : 2+ 0.5 sec
Appearnce No marked defect
.
Capacitance w1:l_11n_ 25% XTR, X5R : £ +7.5%
change or-= 0-25PF‘ Y5V L < 1209 USoldering Temp : 260 5T
_ (whichever is larger)
Resis- UImmersion Time : 5+0.5 sec
. 50V
30pF min : 1000 ) . .
e (DpF f E)n 1,(; ) | arl i |2V ]V V]S UTake it out and set it for
.. . =V.170
T |t Dissipation $3.5% 2412 hours (temperature
Soldering [Factor 30pF max : Q [400 ;E <25% | <3% | <3.5% | <5.0% (jfg S/) compensating type) or
e [OTQ * 202 ) 48+ 4hours
(DF=1/(400+20C) | e T [ [ stosw (high dielectric constant type)
than measure
IR More than 10,000M® or 500 QF
o (whichever is smaller)

— &> SAMWHA CAPACITOR €O, LTD.



Multi Layer Ceramic Capacitors

| ) Reliabiliﬁ and Test conditions |

Specification
No. Item Temperature High Dielectric Test Methods and Conditions
Compensating Type Constant Type
Appearance No marking defects Step 1 3 3 1
Capacitance| within+2.5% or | X7R, X5R : Whthin +7.5% Tepp | M| Room | Max )
Change +0.25pF Y5V : Whthin+20% @C" . | Tenp | . |
— A s |
Temper- 30pFmin:Q [1,000 [ [ Cher| | BV | 1V | 10V | 6V Tme ) 03 | 203 | 3043 | 203
| (DF0.1%) R
8 lature  |Dissipation =5 £5.0%
Factor XTR (434) UTake it out and set it for
cycle . <2.5%| 3% | <3.5%] £5.0%
(orQ) igr())chax Q1 R <10% 242 hours (temperature
(2334) compensating Type) or
<
(DF=1/W00+200) | ISy T [ [ 2o (2] s 484 hours (high dielectric
constant Type) at room
IR More than 10,000M@ or 500 & F temperature, then measure
(whichever is smaller)
Appearance No marking defects ur ; 40+ 2 C
emperature : 40
s X7R, X5R : Whthin +12.5% ity - 0
+ g UHumidity : 90 ~ 95%
Capacitance within£7.5% or Y5V : Whthin+30%, -40% umidity ’
+0.75pF ’ UHour : 500 F 12hours
Change . . (YSV/104F, 2.24F 4.71F/10V)
(whichever is larger) Within - 30% (others) UTest Voltage
— : The rated Voltage
" 30pFmin : Q=200 Char 1;'(,0\}/ 25V | 16V | 10V | 63V UTake it out and set it for
9 [Humidity Dissipation (DF<0.5%) <5.0% 247+ 2 hours (temperature
Load Factor YL s | <o | <o | s |0 compensating Type) or
©rQ) 30pFmax : Q=100 (2334F) 48 £ 4 hours (high dielectric
<%
+03C Y5V | 7.5% |<12.5%|<12.5%| 15% | <15% constant Type) at room
(DF=1/(100+10/3C)) (14F) temperature, then measure
R More than 500MQ or 25Q .F Th;} chz}[;ge/(;lgfr}llzrge current
' (whichever is smaller) 15 1ess than
Appearance No marking defects UTesting time : 1000+ 12hrs
n X7R, X5R : Whthin +12.5% UApplied Voltage
. + ’ . pplied Voltage
Capacitance Wlthﬂl 0 31? | Y5V Whthin+30% (cap<1.04F) : Rated Voltage 200%
Y 1 0, - 0,
Change (whichever is larger) Whthin +30%, -40% ; LOF UTemperature .
High (cap=1.04F) COG,X7R,X5R  125+3T
30pFmin : Q=350 100V Y5V 85%3T
10 Temper- (DF<0.3%) Char | sov | BV | 16V | 10V f:(;i/ UTake it out and set it for
atre Dissipation 10pF< Cp<30pF YR (ZM)O 24=£2 hou?s (temperature
Load  |Factor Q22754520 X3R | 5% | 5% | 5% | <5% | <10% compensating "ljype)' or
04 (2334F) 48 =4 hours (high dielectric
(orQ) (DF<1/(275+52C)) =7
0> vov | <rsw <] <isn | <igv constant Type) at room
10pF<max :Q=2200+10C w1 - temperature, 'Fhen measure.
(DF1/(200+10C)) The charge/discharge current
More than 1,000MQ or 50 Q .F is less than 50mA
LR (whichever & smaller)

GuZ> SAMWHA CAPACITOR €O, LTD.
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Multi Layer Ceramic Capacitors

| ) Reliabiliﬁ and Test conditions |

Specification
No. Item Temperature High Dielectric Test Methods and Conditions
Compensating Type Constant Type
20mm | |‘_
/|
@1340
!:\ — — »I! USubstrate material
Bending O-~. _~u _.--0
H strength 12(71“‘“‘ : Glass EPOXY Board.
| 45mm | 45mm |
! | ! UThickness : 1.6mm
No cracking or marking defects shall occur
Capacitance| within+5% or X7R, X5R : Whthin +12.5%
change | +0.5pF Y5V : Whthin+30%
Appearnce No marking defect .
UTemperature : 40+ 2 C
Capacitance ‘X:gll,jn?S% or X7R, X5R : Whthin £12.5%
change | oDl Y5V : Whthin+30% UHumidity : 90 ~ 95%
(whichever is larger)
30pF min: [Q350 Char 50Y v |16y | v | eav UHour : 500 F 12hours
(DF=<0.3%) i
Humidity =73% 1" UTake it out and set it for
12 |Steady |Dissipation 10pF < Cp=30pF MR <S% | 5% | <5% | <5% () 24+ 2 hours (temperature
Q [275+5/2C X5R <12.5% ]
State (or Q) (DF<1/(275+5120)) (233:F) compensating Type) or
<10% 48 4 hours (high dielectric
10pFmax : Q [200+10C| [ Y5V |ST7.5% |S12.5%(<12.5%| <15% | <15% constant Type) at room
(DF=1/(200+10C)) (>14F) temperature, then measure
IR More than 1,000MQ or 50 QF
o (whichever is smaller)
* The initial value of High Dielectric Constant types shall be measured after the heat temperature of
150°C +0/-10°C, 1hr and sitting of 48hr + 4hr at room temperature & room humidity.

14
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Multi Layer Ceramic Capacitors

| ) Reliabilig and Test conditions I

Specification
No. Item Temperature High Dielectric Test Methods and Conditions
Compensating Type Constant Type

(1) Temperature Compensating
13 |Capacitance ~ |Capacitance Ch Temp |Reference| Cap Type The temperature coefficient
Temperature |Change ar. Range| Temp. |Change is d.etermmed using the
capacitance measured in step 3 as
Withim a reference, When cycling the
+125C +15% temperature sequentially from
step 1 through 5,(COG: +25 to
SR -53to 25 Withim 125°C, SL: +25 to 85C) the
+85C +15% capacitance shall be with in the
0w Withim specified tolerapce for the
29 temperature coefficient.
+85C 829 The capacitance drift is
calculated by dividing the
difference between the maximum
measured values in the step 1, 3
and 5 by the cap, value in step 3.

Characteristics -55t0
X7R

Y5V

Char. Temperature( C)

1 25+2

2 -55+3

3 25+2

Temperature

Temp Tempecature
Coclicient Char. ,
oeficient Range| Coefficient 4

25t0) 350~
+85°C| -1000ppm 5 25+2
5510
+125C

125 +3(for COG)
85+ 3(for SL)

SL.

COG |, e 030 pp C

(2) High Dielectric Constant Type
The ranges of capacitance
change.
compared with the 25C value
over the temperature range
shown in the table shall be in
the specified range.

Rreservation * When Solderability is considered, Capacitor are | (1) Temperature: 25C =10

14 .
(Keeping) recommended to be used in 12 months. (2) Relative Humidity: Below 70% RH

Gyl SAMWHA CAPACITOR €O., LTD. 5



Multi Layer Ceramic Capacitors

M Packing I

Bulk packing

(1 1000 pcs per Polybag
@ 5 Polybags per Inner BOX
® 10 Inner BOXES per Out BOX

Reel packing

(™ 4000 pes(standard) per Reel(option)
@ 10 Reels per Inner BOX
® 10 Inner BOXES per Out BOX

Reel Dimension (Unit : mm)
= A B © D
7'REEL | @178+2 | @50Min | @13+0.5| 21+0.8
13”"REEL | @330+2 | @70Min | @13+0.5| 21+0.8

SiimmlS 715 E W T R

- i 7”"REEL 205 10£1.5 0.8£0.2 1
w 13"REEL | 2+0.5 10£1.5 0.8£0.2 1
sl ¢

Number of packages

TYPE EIA COED & 187

QT/REEL QT/REEL
CS1005 CC0402 10,000pcs
CS1608 CC0603 4,000pcs 15000
CS2012 CC0805 4,000pcs ’
3,000pCs ~ 16,000pcs
CS3216 CC1206 4.000pCs or Option
CS3225 CC1210 1,000~4,000pcs
Tape Dimensions
TRANSPORT HOSE
=/ 0.3max
ETNVA A L L L 4 L L L
AR IR PR
b mom o th Ll m HTa
e
CHIP INSERT
F A B _1.»!,!::)( _2.!0ml'a_x
DRAWING DIRECTON
PAPER EMBOSSED (Uﬂit : mm)
TYPE | EIACODE | A B D E F a H ]

CS1005 | CC0402 | 115+0.1| 065404 | 80403 |35+0.005]1.75-0.1 | 2.0+0.05 | 204005 | 40+0.1 1'5_i0°"

CS1608 | CCOB03 | 2.0+02 | 120402 | 80403 | 3540005 | 175501 | 40+0.05 | 20+0.05 | 4.0+0.1 1'5_i0°'1

CS2012 | CC0805 | 24+02 | 165402 | 80403 | 3540005 | 1.75+0.1 | 40005 | 20+0.05 | 40+0.1 1'5_i00'1

CS3216 | CC1206 | 3602 | 200402 | 80403 | 350,005 | 175+0.1 | 40005 | 20005 | 40+0.1 1'5_i00'1

CS3225 | CC1210 | 36402 | 29002 | 80+03 | 35:0.005 | 175404 | 40005 | 20005 | 4.0+0.1 1'5_i0°'1

16
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Multi Layer Ceramic Capacitors

Taping

EMBOSSED TAPE PAPER TAPE

TOP TAPE TOP TAPE

EMBOSSED TAPE

CHIP INSERTING
TRANSPORT HOLE
¢ o o o o d<
—
CIHP INSERT HOLE
BLANK CHIPS BLANK LEADER
10 to 20pitch 20 to 40pitch 200 to 250mm

Poodsds ot o de0000000 00+
0000008 8- )RRR00-—+000

DRAWING DIRECTION
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