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BigE | ZEHIGESD) | AFEX) REE | HEE ®IAX | BEBRE KRB BRE
0402 | 0.04x0.02 | 1.00x0.50 CG |COGHNPO 100 10x10’ J | +5.00%
0603 | 0.06 x0.03 | 1.60 x 0.80 CH COH 101 10x10 G | +2.00%
0805 | 0.08x0.05 | 2.00x 1.25 102 10x10° C | +0.25PF
1206 | 0.12x0.06 | 3.20 x 1.60 B | +0.10PF
D | +0.50PF
OIIEERE ®imEEFER| @)L= 5
RTFi% | EREE R E ImEER A} RT-FiE B
6R3 6.3V s “sRikEE mizs REWEER
100 10V C #hSFIHEE T wmHEak
2 25V N
>0 > N =EEIHT 5 | BRERex
500 50V ( SREiSAEARB/5E)
[ ] A2 0y
SR~ wES e s
s
A/LV
TG BISE R~F( mm)
HEIRT| AFHRT L W T WB
0402 1005 1.00+0.05 |0.50+0.05[0.50+0.05|/0.25+0.10
0603 1608 1.60+£0.10 |0.80+0.10(0.80+£0.10/0.30+0.10
0805 2012 | 2.00+0.20 |1.25+0.20|0.80+0.10|0.50+0.25
1.00+0.10
1.25+0.20
1206 3216 3.20+0.30 [1.60+0.20|0.80+0.10|0.50+0.25
1.00+0.10
1.25:0.20
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Il COG/COH MLCC for general-use

COG MLCC for General-use is class | high frequency capacitor, its capacitance is

very stable, almost will not change along with the temperature, voltage and time.

Specially be suitable for high frequency circuits.

Features

the range, the temperature coefficient is 0+ 30ppm/C,0+60ppm/C.

soldering.

Application

Product Part Number Expression

It has multi-layer monolithic structure, has high reliability.

It is suitable for all kinds of high frequency circuits.

The capacitance is very stable, its operating temperature is -55°C~125C ,within

It has good solderability and soldering resistance, suitable for flow/reflow

0805 CG 101 J 500 N T
I N T T T T
® @ ® @ ® ® @
®Dimensions @Dielectric ®Normal @Capacitance
— : Type Capacitance(PF) Tolerance
Type | British Metric -
(Inch) (mm) Code| Dielectric Expression | Actual Code | Tolerance
0402|0.04X0.02|1.00X0.50 Method sl + 9
. : . ) a6 | COG or NPO 100 10x10° J +5.00%
0603|0.06X0.03|1.60X0.80 on Con 101 10X10' G +2.00%
0805|0.08X0.05|2.00%x1.25 102 10X 10° C +0.25PF
1206(0.12X0.06(3.20X1.60 B +0.10PF
D +0.50PF
®Rated Voltage ®Termination Type (@MPackage Method
Expression | Actual Expression| Termination Material Expression| Packaging
Method Value Method Method
500 50V S Pure Silver No Mark %“25 Pgé:kagmg
¥° 25V c Pure Copper T Taping Packaging
101 100V N Three Layers Plating ;
Terminal {Snver or B Eulkalaﬁnc_
201 200V Copper Iayer/ Nickel OX Fackaging
layer /Tin layer)
e Outside Dimension
Type Dimension (mm)
British Metric
. : L W T WB
Expression| Expression
0402 1005 1.00+0.05 | 0.50£0.05[0.50+0.05/0.25+0.10
0603 1608 1.604+0.10 |0.80£0.10|0.80£0.10|0.30+0.10
0805 2012 2.00+0.20 | 1.25+0.20|0.80+0.10{0.50+0.25
1.00+0.10
1.25+0.20
1206 3216 3.20+0.30 | 1.60+0.20|0.80+0.10|{0.50£0.25
1.00+0.10
1.25+0.20




TERINESE5EE
MULTILAYER CHIP CERAMIC CAPACITOR

[ ]
@
%
i
i
o

15H BARICOG/COHRZE

R~ 0402 0603 0805 1206

TI{EERE |6.3V |10V |16V |25V |50V |6.3V|10V|16V|25V 50V (6.3V|10V|16V|25V 50V [6.3V|10V|16V| 25V|50V

5600PF

6800PF
10nF
12nF
16nF
22nF
27nF
33nF
47nF

0.5PF
1PF
oPF
3PF
4PF
5PF
6PF
7PF
10PF
22PF
33PF
47PF
68PF
100PF
120PF
150PF
180PF
220PF
330PF
470PF
560PF
680PF
1000PF
2200PF
2700PF
3300PF
4700PF




N EESH

Il Capacitance Range

Item

COG/COH MLCC for general-use

DImension

0402

0603

0805

1206

Rated
Voltage

6.3V

10V

16V

25V

50V

6.3V

10V

16V

25V

50V

6.3V

10V

16V

25V

50V

6.3V

10V|16V

25V

50V

Capacitance

0.5PF
1PF
2PF
3PF
4PF
5PF
B6PF
7PF
10PF
22PF
SeIPIF
47PF
68PF
100PF
120PF
150PF
180PF
220PF
330PF
470PF
560PF
B680PF
1000PF
2200PF
2700PF
3300PF
4700PF
5600PF
6800PF
10nF
12nF
16nF
22nF
27nF
33nF
47nF
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MULTILAYER CHIP CERAMIC CAPACITOR

B EARCOG, COH, PH~SLATSE ARG %

" HA e A%
COHEZ= SH, TH, UJ,
SLE®
1 TiEEEEE -55C ~125C | -55C ~85C
1. EEEE Y.
2 R ER RIBE BT,
S EBEITREM, 3R, LR,
2 | s 4RI FUR EEE | N> 10 < BNl E MBS T
FEANE.
5. it 85 i AR A (3R SR S R {
HoTBIEIREEERN—F.
3 R~F ERERST#HERN XERATHYRIFEFR.
4 o R RERER Bl R eE:HP4278AERE, HP4284E 1.
SO RE: 1 RIRNRE: 25C £5C, BE:830% ~75%.
Cr<5PF <0.56% 2 ARHERE:1.0£02V,
5 | EREHO.F) | 5PF<Cr<50PF 1.5 [(150/Cr)+7]x 10" 3 j8IEt4E%:C<1000PF, 1.0 + 0.1MHz;
G ellas < Ol C>1000PF,1.0 +0.1KHZ
6 | HEHER C<10nF Ri>5x10° Q SR R AR AR PR R (AN SF251 1 4B B RIHE) .
(LR CE0nF R Cr2800s SRIB A % EAEEE TEBEE, 7260 + 5 MR 45 EM.
. — S MIEMSEEETEERE, #0601 ), RHRBFREHAR
B/ MEERMKFL0MA,
WESCIEITTERIE: #1T 150+0/-10CEERIE 60 + 5 488, REH
3 R ETERESHENFESESSE EREETHE 24 + 2 /N8,
FHEBREREER MFE -55~125CH#E-55~ 8o CHENARERE, HEREMAHT
5 CHEEN SN EEERESEEA.
M ERRFDZECEMRERRP. AFEN FH#H235+5C( E#h245
9 1Pk 75% inEBIBEED .
+5C) WEEIRE Bk 2+ 0.5 F, BNEE: 25+2.5mm/f,
SNER SERARATRPA WESCIEITTERRIE: #1T 150+0/-10C#RIE 60+ 5 988, R
BERE < +5% B EERBRETHE 24 + 2 /B,
BE | OFTER | irERTRERESE. HESERA 260:5C WRARSR
OF p—— W10+1 B, BEDREETRES 2 N, AFETIE.
10 | mHiEsEs R E— BNEE: 25+ 2.5mm/F,
HTEEMEHINTS:
=754 mE R
1 |100C—120C| 144
2 [170Cc—200C| 1488
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e General COG. COH. PH~SL MLCC reliability test method

Number|

ltem

Standard

COG. COH PH, RH, SH,

MLCC for
General-use

TH, UJ, SL
MLCC for
General-use

Test Method

Operating
Temperature
Range

-55°C~125TC

-55°C~85C

Appearance

1.Good ceramic body color

continuity.

2.The chips have no visual

damages and must be very
smooth.

3.No exposed inner- electrode,
no cracks or holes.

4 The outer electrode should have
no cracks, holes, damages or
surface oxidation.

5.0uter electrode no prolongation
or the prolongation is less than
half of that of the termination

width.

X Check by using microscope =10X.

Dimensions

Within the specified

dimensions

¥ Using micrometer or vernier calipers

4 Capacitance Within the specified ¥Measuring Equipments:HP4278 capacitance meter,HP4284
tolerance capacitance,
— . ¥Measuring Conditions:
Dissipation Cr<5PF <0.56% 1.Measuring Temperature:25°C +5°C.Humidity: 30%~75%.
5 Factor (DF) 5PF<Cr<50PF 1.5 [(150/Cn+7]x107| = 2.Measuring Voltage:1.0+£0.2V.
Cr>»50PF <0.15% 3.Measuring Frequency:C<1000PF, 1.0£0.1MHz
C=1000PF, 1.0£0.1KHz
Insulation ) - *Measuring Equipment:Iinsulation resistance meter (such
6 Resistance C<10nF Ri>5x10" O as Sf2511 insulation resistance).
C>10nF Ri- Cr>500s *Measuring Method:Must measure at rated voltage, and
measure the IR within 60+5 seconds.
7 Withstanding ~3x rated continuous *Must measure at 3 times rated vpltage, dwel! time: 60%1
\Voltage working voltage seconds, no short and the changing/discharging current
less than 50mA.
Capacitance Must meet the capacitor XFirst, pre-heat: heat treat 60+5 minutes at 150+0/-10C,
Temperature character temperature then set it for 24+ 2 hours at room temperature.
8 Characteristic coefficient requirements %Measure the capacitance at -55~125C or -55~85C, the
}’V'rtg”" trg?ucr’p?;%“”g capacitance change ratio comparing to that of 25°C must
empe € ge. be within the specified range.
- Tin coverage should be >Z<DAi|oAthe capacitor into ethanol or colophony solu.tion, and then
9 Solderability 7I5cy \flth 9 Uter UI trod dip it into 235+5C(or 245+5C leadless eutedtic solder
o O the outer electrode solution ) eutectic solder solution hanving lead for 2+0.5
seconds. Dipping speed: 25+2.5mm/second.
Resistance to Appearance No defects ¥ First pre-heat: heat treat for 60+5 minutes at
i visible 1504+0/-107C, then set it for 2442 hours at room
Soldering
temperature.
Cap. Change |<5%0rt05PF [ Then pre-heat the capacitance according to the
ratio (whichever is larger)| ~ following chart. Dip the capacitor into 260+5C
eutectic solder solution for 10+1 seconds. Then set it
DF Same as for 24+2 hours at room temperature, then measure.
10 original spec | pPipping speed: 25+2 5mm/second.
R Same as X Preheat conditions:
original spec Stage | Temperature Time
1 100°C—120°C | 1minute
2 170°C—200°C | 1minute
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MULTILAYER CHIP CERAMIC CAPACITOR
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Number

ltems

Standard

Test Method

Adhesive
Strength of
Termination

No removal of the
terminations or other
defect shall occur

¥ Solder the capacitor to the test jig (glass epoxy resin
board) shown in Fig.1 using a eutectic solder.Then
apply a 10N force inthe direction shown as the
arrowhead.The aoldering shall be done either with an
iron or using the reflow method and shall be conducted
with care so that an iron or using the refow method and

B shall be conducted with care so that the soldering is
uniform and free of defects such as heat shock,etc.
E L 10N,10+1s
Speed:1.0mm/s
N Glss epoxy resinboard
Fig.1
Vibration Appearance | No defects or| *Solder the capacitor to the test jig (glass epoxy resin
Resistance abnormities board). The capacitor should be subjected to a simple
Capacitance | Within the harmonic motion having a total amplitude of 1.5mm, the
specified frequency being varied uniformly between the
tolerance approximate limits of 10 and 55Hz, shall be traversed
range (from 10 Hz to 55 Hz then 10 Hz again) in approximately
12 DF Same as 1 minute.This motion shall be applied for a period of 2
original spec |  hours in each 3 mutually perpendicular directions
(total is 6 hours). 3
1% e
e
.
Fif.2
Bending No cracks or other % Solder the capacitor to the test jig (glass epoxy resin
Resistance defects shall occur board) shown in Fig.3 using a eutectic solder. Then
apply a 10N force in the direction shown as Fig.4. The
soldering shall be done either with an iron or using the
reflow method and shall be conducted with care so that
the soldering is uniform and free of defects such as
heat shock, etc. mT | Force adding
> speed: 1. Omm/#}
Force adding
b $4. 5mm R230
- [ | Ad
N
13 ]E[;@ 2 Flexure:<1
\\ ‘,d’ v Cupuscn%(uncc ml%tr;r:l
100mm
Fig.3 Fig. 4
LW Dimension
(mm) a b ¢ d
4.5X2.0(3.5]|7.0[2.4
4.5X3.2(3.5|7.0(3.7]1.0
5.7X6.314.5[8.0([5.6
Temperature |Appearance |No defects X Pre-treatment: Heat-treat the capacitor for 60+
Cycle or Bminutes at 150+0/-10°C, then set it for 24 2 hours at
14 abnormities room temperature.

X Perform five cycles according to the four heat
treatments listed in the following table. Set it for
2442 hours at room temperature, then measure.

48
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TERINESE5EE
MULTILAYER CHIP CERAMIC CAPACITOR

5H =g e
BERE < +2.5%8; R FENTR:
S
A BE| BE(C) | BE( 4@
DF.  |Rogms 1 | BRLIFER:S | S0:3
RREEE 2 ] >3
IR. AF10000MQ 3 | BEIEE+2 30+3
4 e 23
MR EHRMEERE | %7 40 £ 2CH 90—95% HEREMEH THES00+24/-0/M,
RIS EBEERIE M TIRENE 24 + 2 N5, TS,
BERE < + 5%8E
+ 0.5PF B’
EhB A,
REE(EAE)
RS DF. BB
|.R. *F10000MQ
SV MAMHEY | % 40+ 2CH 90—95% BB ERA T HENEREE
500+24/-0/\i, AREHEBHRZEEIGEETE 24 + 2 /B,
AT,
EF=E < + 5%
+ 0.5PF B{ R
EhE A
RERT DF. Rl
|.R. +F10000MQ
F) EHRMEHRE | xELREETHEMEMNEE TEBE1000 + 1208, KHEE
FABIBEOMA, HEBBIIE RIS THAERE 24 + 2 I\,
AT,
BERE < +5%3%
+ 0.5PF BU
EhE A
£ DF B
I.R. *F10000MQ
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Number

[tem

Standard

Test Method

14

Temperature
Cycle

Cap. Change
ratio

<+25% or
+0.25 PF
(whichever
is larger)

D.F.

Same as
original spec

X Heat-treatment:

stage temperature (C) time (min.)

1 lowest opeating temperature+3 |30£3

normal temperature 2—3

LR.

More than
10000M Q

high operating temperature£2 30£3

AN

normal temperature 2—3

15

Humidity
Steady
State

Appearance

No defects
or N
abnormities

Cap. Change
ratio

<+5% or
+0.5 PF
(whichever
IS larger)

D.F.

Same as
original spec

I.R.

More than
10000M Q

% Set the capacitor for 500+24/-0 hours at the condition
of 40£2°C and 90-95% humidity. Then remove and set it
for 24 £2 hours at room temperature, then measure.

16

Humidity
Load

Appearance

No defects
or
abnormities

Cap. Change
ratio

<+5% or
+0.5 PF
(whichever
is larger)

D.F.

Same as
original spec

More than
10000M @

X Apply rated voltage to the capacitor for 500+24/-0
hours at the condition of 40+2°C and 90-95% humidity.
Remove and set it for 24 £2 hours at room temperature,
then measure.

17

Life Test

Appearance

No defects
or N
abnormities

Cap. Change
ratio

<+5% or
+0.5 PF
(whichever
is larger)

D.F.

Same as
original spec

More than
10000M Q

XApply two times rated voltage to the capacitor for
1000+12 hours at the upper temperature limits, the
charging current should be less than 50mA. Remove
and set it for 24 £2 hours at room temperature,
then measure.
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MULTILAYER CHIP CERAMIC CAPACITOR

e COGHIPH, RH, SH, TH, UHZ %I

; X7 RiE 4
BERNE RERE
15%
10% 10%
" 5% —~
5% &
N 0%
I s
m 0% W -5% I~
g = -10% ~_
™ -5% LT =
710% o o of o o of o o
-60C -40C -20C 0C 20C 40C 60C 80C 100C 120C -56C -25¢  O0c 25C¢ 50C 75C  100C 125¢C
B = E
m /=
Z5UiR B4 ik YEViR B 45t
20% 40%
0% 20%
20% 0% -
gﬂi ’ iﬂgﬂi -20% ™~
Y a0u o
2 -40%
i B B
M eo% R -60%
= = -80%
B -80% # _i00%
55C -25C 0C 25C 50C 75C 100C 125C 250 QC JFOT o 7er 00T Ase
B BE
= o
e ERRIRERLE
B 24 COG :1MHZ
X7R,Z5U,Y5V:1KHZ
40% —
7N
20% T
- .
- f:i?f:;:x:f::::::;_________________5329_§9Y
i SIEN
]:P)]' -20% N -
W 40% AN —— I X7R 50V
@ -60% ~F \':\ i
& ~J==——Jzus0v]
# -s0% Y5V 50V
-100%
10 20 30 40 50
HififmE[Vdc]
T oy BE 2k 3% T = e
s ERRTREERFIHEE s ERHENFHE
B 24 COG “1MHZ
X7R,Z5U,Y5V:1KHZ
10%
+80% 0%
8 +60% & -10% i s S N co6
ot i} -20% T X7R
B 0% TT=tvsvzsu
@wo% HF;;E,M% 3
=
B¢ 0% ¢
-20%
o 1 2 3 0 50 100 1000 10000
Z iR EVrms] BFREI[Hr]
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B GENEREL-USE MLCC CHARCCTER PROFILES

e COG and PH. RH. SH. TH. UH siries

temperature coefficent

Q

© 10%

i)

&

= 5%

)

5

Q

D 0% s

9 - 8501

3 I~ ¥ah
5% ~ U2l

>

Q

0]

_ -10%

o -60C -40C -20C 0C 20T 40C 60C 80C 100C 120C

=

Temperature

Z5U temperature character
20%

0%

-20%

-40%

-60%

-80%

-55C -25C 0T 256C 50C 75C 100C 125¢C

ones abueyd soueryoedR)

Temperature

e DC Voltage Characteristics
Measuring condition COG :1MHz
X7R. Z5U. Y5V:1KHz

O
& 40% o~
Q 20% -
0 eS| COG 50V
= 0% === T nssoo-ofmmmo oo pemm oo eE ST
5 ]

-20%
O N ‘<
D_409 SR —— I X7R 50V
Q RS R
2-60% i —=. ]
o =4I =-—.12Z5U 50V|
2-80% ==
Q Y5V 50V
®100%
kG 10 20 30 40 50
o
o DC Voltage[Vdc]

® (Capacitance-AC Voltage

Characterics Measuring condition: COG :1MHz
X7R,Z5U,Y5V:1KHz
@)
% +80%
o)
O +60%"
o
S5 +40%
5 Z5U5
® 420% Y5V 50v—
0 T X7REOV ]
i ) ot
% 0%
@ -20%
[0) 0 1 2 3
=
)
=4 e
o AL RV rms)

ones ebueyd soueyoede)

ones abueyod souerloedR)

oneJ ebueyo aoueloede)

wn
o]

X7R tempreture characteristics

15%
10%
5% —~
0%
-5%
\
-10%
\
I~
-15% —
-55C -25C 0C 25C 50C 75C 100C 125C
Temperature
Y5V temperature characteristics
40%
20%
0% a
-20% ™~
-40% \
-60%
-80%
-100%
-55C -25C 0C 25C 50C 75C 100C 125C
Temperature
e Capacitance change aging
10%
0%
-10% S Ty S il A R eoa
_20% =<1 \ X7R
~30% 1=I~tvsvzso
-40% :
0 50 100 1000 10000
Time[Hr]
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MULTILAYER CHIP CERAMIC CAPACITOR

Wak
s MHBLHREE

* @4 0402,0603, 0805, 1206 Hi R~ E R L R~

EHAL J BRAN
R S s R E O
- A |
] T ¢ D c
N N N N N N N
E > VV N f N4 € N N €
] —>
T H G F
%4 R
A B Cc D E F G H J T
R
0402 0.65 1.15 8.00 3.50 1.75 2.00 2.00 4.00 1.50-0/ KF
+0.10 | +0.10 | +0.10 +0.05 | £0.10 +0.05 | £+0.05 | £0.10 +0.10 0.80
0603 1.10 1.90 8.00 3.50 1.75 4.00 2.00 4.00 1.50-0/ &F
+0.20 +0.20 | £0.20 | +0.05 | £0.10 +0.10 | +0.10 | £0.10 +0.10 1.10
0805 1.45 2.30 8.00 3.50 1.75 4.00 2.00 4.00 1.50-0/ ®F
+0.20 +0.20 | £0.20 | +£0.05 | £0.10 +0.10 | +0.10 | £0.10 +0.10 1.10
1206 1.80 3.40 8.00 3.50 1.75 4.00 2.00 4.00 1.50-0/ KT+
+0.20 +0.20 | £0.20 | +0.05 | £0.10 +0.10 | +0.10 | £0.10 +0.10 1.10
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B Package

e Paper Tape Taping

Top cover tape

Carrier tape(paper)

Polyatyrene reel ﬂ
Cavity for chip

s Dimensions of paper take taping for0402,0603, 0805, 1206

Sprocket Hole J Cavity for chip
(e NP LD D |
| A T
1 v DO q
E N /] N N N N N
> D NP =R AN N N N N
— —_—
= = G F
Code *
A B C D E F G H J T
Paper size
0402 065 | 1.15 8.00 3.50 1.75 200 | 2.00 4.00 | 1.50-0/ | Below
+0.10 | +0.10 | +010 | £0.05| +0.10 | +0.05 | +0.05 | +0.10| +0.10 0.80
0603 1.10 | 1.90 8.00 3.50 1.75 4.00 | 2.00 4.00 | 1.50-0/ | Below
+0.20| +020 | +020 | +0.05| +010 | +0.10| +0.10 | +0.10| +0.10 1.10
0805 145 | 2.30 8.00 3.50 1.75 400 | 2.00 4.00 | 1.50-0/ | Below
+0.20| +020 | +020 | +0.05| +010 | +010| +010 | z0.10| +0.10 110
1.80 | 3.40 8.00 3.50 1.75 4.00 | 2.00 4.00 | 1.50-0/ | Below
1206 +020| +020 | +020 | +0.05| +010 | +0.10 | +0.10 | +0.10| +0.10 1.10
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Wak
s MHBLHREE

* Jii 0805, 1206, 1210, 1808, 1812%5 KL~ 7™ fh (1) 28 i aiy ]A~T

EFL J SRAR
T, ST Y S S
A T
r DC
|:| Jh N /b /AR JaAN N /4R v
>\J VB % N> GV N> %
B e
I<T> H G F
KRR .
A B C D E F G H J T
TR
0805 1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.50-0/ |KF
+0.20 +0.20 +0.20 | £0.05 +0.10 | +£0.10 +0.10 +0.10 +0.10 1.50
1206 1.95 3.60 8.00 3.50 1.75 4.00 2.00 4.00 1.50-0/ KF
+0.20 +0.20 +0.20 | £0.05 +0.10 | £0.10 | +0.10 +0.10 +0.10 1.85
1210 2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.50-0/ |KF
+0.10 +0.10 +0.10 | £0.05 +0.10 | £0.10 | +0.05 | £0.10 +0.10 3.2
1808 2.20 4.95 12.00 5.50 1.75 4.00 2.00 4.00 1.50-0/ KT
+0.10 +0.10 +0.10 | £0.05 +£0.10 | £0.10 | +0.05 | £0.10 +0.10 3.0
1812 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.50-0/ |KF
+0.10 +0.10 +0.10 | £0.05 +0.10 | £0.10 | +0.05 | £0.10 +0.10 4.0

EFRCRTHREHRTHERIFEEHRE
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® Embossed Taping

Top cover tape

Carrier tape

Polystyrene reel
Cavity for chip

¢ Dimensions of embossed taping for 0805, 1206, 1210, 1808, 1812 type

Sprocket J Cavity for chip

/

ooy e o | B
A l
D g
N ™ N N N N N
> N 1B N UV 0/ UV U
H F
‘?ﬂ G R
Code .
A B c D E F G H J T
Tape size
o3 155 | 2.35 8.00 | 350 175 | 4.00 200 | 400 | 150-0/ | &F
+020 | +020| +020 | +0.05 | +0.10 | +0.10 | +0.10 | +0.10 | +0.10 | 1.50
195 | 3.60 8.00 | 350 175 | 4.00 200 | 400 | 150-0/ | &F
1206 +020 | +020| +020 | +005 | +0.10 | +0.10 | r0.10 | +0.10 | +0.10 | 1.85
1o 270 | 3.42 8.00 | 350 175 | 4.00 200 | 400 | 150-0/ | f&F
0 +010 | +0.10 | +0.10 | +0.05 | +0.10 | +0.10 | +0.05 | +0.10 | +0.10 3.2
1808 220 | 495 | 12.00 | 5.50 1.75 | 4.00 200 | 400 | 150-0/ | &F
+0.10 | +0.10| +0.10 | +0.05 | +0.10 | +0.10 | +0.05 | +0.10 | +0.10 3.0
1812 366 | 495 | 1200 | 5.50 175 | 8.00 200 | 400 | 1.50-0/ | &F
+0.10 +0.10 | £0.10 +0.05 +0.10 +0.10 +0.05 +0.10 +0.10 4.0

Note:The place with "*" means where needs exactly dimensions.
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o BXHHIBIEAE

RE(ZW) | T H | =t W EEE)
"

"l
O 0O 0O 000 //OOOO 0O O

JU—U00 = 0L

KF200mm KF200mm R KF200mm

BixFm

o HHRH(

g {s2:mm)

E
L FoU
G
o RS
A B C D E F G
©178.00 +2.00 3.00 ®13.00+0.50 ©21.00+0.80 ®50.008E X 10.00 + 1.50 12MAX
©330.00 +2.00 3.00 ©13.00+0.50 ©21.00+0.80 ®50.008{FE X 10.00 + 1.50 12MAX
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e Structure of leader part and end part of the carrier paper

Leader part(covertape)

® Reel Dimensions (unit:mm)

End(Vacant position) Chip carrier Vacant position
00 0000 //0000 00
JI—0 0TI AT

Overzo0mmm Over200mm

Over200mm

Feeding direction

A E
L F oL
G
e Code
A B C D E F G
®178.00+2.00 | 3.00 ®13.00+0.50 ©21.00+0.80 | ®50.00 ormax | 10.00+1.50 |12MAX
®330.00+2.00 | 3.00 ®13.00+0.50 ®21.00+0.80 | ®50.00 or max | 10.00+1.50 |12MAX
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W BT & HRISHEA
» HRRIREE

(A

TEBRIBNES8%5
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N 20

o\
=_ =,

' & %

C

(BB 18

i) 0-15°

L L L

Bt O TN<RIBESEREE <O.7N; FERIBERF, MUMHATRERMARE, hAREMAR. @R L.

. BRENEE

=5 A B T c D E
R<| 6.80+0.10 8.80+1.00 12.00+0.10 | 15.00+0.10/-0| 2.00+0/-0.10 | 4.70+0.10
B F W G H L |
R~ | 31.50+0.20/-0 | 36.00+0/-0.2 | 19.00+0.35 7.00+0.35 110.00+0.70 | 5.00+0.35
----------------------------------------------- Lr—r
IR | AlB [T
............................................... - i
—iGaLL
E
e
l:|: F W G
. 7
L —» f—
o GRHE
R BEEANEE
P e Bissas MRS | AR
0402| 10000 20000 5000
0603| 4000 15000 5000
0805| 4000 | 3000 10000 5000
12 4 T<1. 35mm 3000
06| 4000 | Is1.35m 3000/ 5000 5000
T=1. 80mm 2000
1210 T>1.80mm 1000 2000
1808 2000 2000
T<1.85mm 1000
1812 T>1. 85mm 500 2000
2005 500 500
3035 500

IR ARMEXTNHETREEZFHERRE.
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Bl TAPING SPECIFICATION

e Top cover tape peeling strength

(A)Paper Taping (b)Cover tape peeling direction
. Lo
 gwect© girec
pee\\ng £eO
M’ 1o 2
Cover ta Cco
=75 15 _,COW%/K
> Carrier Q N T
Standard: 0.1N<peeling forc<0.7N;
No paper dirty remains on the scotch when peeling, and no sticks to top and bottom
cover tape.
e Bulk Case Package
Symbol A B T C D E
Dimension| 6.80+0.10 8.80+1.00 |12.00+0.10{15.00+0. 10/-1|2.00£0/-0.10| 4.70£0.10
Symol F wW G H L |
Dimension|31.50+0.20/-0/36.00+0/-0.2|19.00+0.35| 7.00+0.35 | 110.00£0.70| 5.00+0.35
T L1
1IN O Rk
e e emeeeeeeseeeeeeemeeemeseeeeeeae y
—IChLL
E
e
H e |w G
| /| [H
C =
e Pack Quantity
) Pakaging method and quantity
Size — : Note: W h ki
Paper tape| Plastistic = | Bulk plastic. | Normal bulk |'NO: VVE can choose packing
taping embossed taping | box packaging| packaging style and quantity can
0402 | 10000 20000 5000 be according to the
customer's requirement.
0603 4000 15000 5000
0805 4000 3000 10000 5000
12 4 T<1.35mm 3000
06 000 T Som 2000 5000 5000
T<1. 80mm 2000
1210 T> 1. 80mm 1000 2000
1808 2000 2000
T<1.85 1000
1812 T>1. 85mn 500 2000
2225 500 500
3035 500
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B ERARXEREALIEFEE

EEARBREE
PCBiR L5, FrfE A RyIER}
Mg GRRIAN) BEE
HETRHENEE. FAlE
TpELiEfenk IE S | )
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1. FRBRNEN
RINEFEE
R Y EE
A1 fET AT REL
BERRWER
%R EILER
RIEWRE . ©A
HEEEREN
KNFIEE, B
ESHAMRERAY
BREFRER
ERER.

2. WMRAILE—ET
B IREE
B—EiRE 8
LR, BEERIR
REFERT UEEE
TCHRYIEIEREIR
RE /5 [E2 P R -

R Ta FEEE

TR | ERRENRER EFECRE YA

&t BERi. MRS, | IHEE (ETEENRED
FFER RSB HTK 1. ERRNIAEEERLLETEER . MRE— DCEE Ln#—EACEE.
B EEARESTREL BLMEEEEEZ N THEENESRUETHE. HTRMER ACE
BEMEAEE. ELA ENREEENER. THNEEEEZNtERTESSNETEE.
FREERENESBLEA 2. BEEMMHEERTHECERMER  NRERTERNEE ACEBRME
AERBHAHRMENRS EEFA SRR BLAESBNEEE R LR
1. FEE AT R
BARTHNERES B
B 51t R A

2. PCB ERERE (BIREIR AT 5 BT MR 5 PR A AR LA B L3 B A A2 B (LA A RS B U ST A A B )

B | 4 FB 4 T R A R EARRE

T BHEBERK PCBEERI R

' Y
op | ¢

B | A B |

HEERTRIEEZMERRT (B mm)

#EEL 0603 0805 1206 1210
R | L 1.60 2.00 3.20 3.20
S|l wW 0.80 1.25 1.60 25

08~10 | 1.0~1.4 | 1.8~25 | 1.8~25

B 05~0.8 | 0.8~15 | 08~1.7 | 0.8~1.7

© 0.6~08 | 09~12 | 1.2~16 | 1.8~25

HE AT EREENERRT (B4 mm)

R | 0402 | 0603 0805 1206 1210 | 1812 | 2225
R L|[110] 160 2.00 3.20 3.20 4.50 5.70
Sl w | 050] 0.80 1.25 1.60 2.50 3.20 6.30
A [0.45~0.55|0.6~0.8 |0.8~1.2|1.8~2.5|1.8~2.5|2.5~3.5|3.7~ 4.7
B [0.40~0.50|0.6~0.8 |0.6~1.2|0.6~1.5]/0.6~1.5[1.0~1.8/1.0~ 2.3
C |0.45~0.55/0.6~0.8 [0.9~1.6[1.2~2.0/1.8~3.2[2.3-3.5[3.5~ 5.5

BEMEMEPELRTIEHENNESN . BRERFERR FIREL,
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B Precautions for the use of general MLCC

When capacitors are mounted
on a PCB, the amount of solder
used (size of fillet) can
directly affect capacitor
performance. Therefore, the
following items must be
carefully considered in the
design of solder land patterns:
(1)The amount of solder applied
can affect the 8ability of chips
to withstand mechanical
stresses, which may lead to
breaking or cracking.

Therefore, when designing
land-patterns it is necessary
to consider the appropriate
size and configuration of the
solder pads, which determines
the amount of solder necessary
to form the fillets.

(2) When more than one part
is jointly soldered onto the
same land or pad, the pad must
be designed so that each
componehts soldering point is

separated by soldering-resist.

above the componehts end terminations).

Examples of improper pattern designs are also shown.

Recommended land dimensions for PCB

Chip

Land

[oX

er-resis

\

g

B A

B

Recommend land dimensions for wave-soldering (unit: mm)

Stages Precaution Technical considerations
1.Circuit Verification of operating Electrical rating and performance:
Design environment: Operating Voltage (Verification of Rated voltage)
If there were any malfunction 1. The operating voltage for capacitors must always be lower than their
in medical equipment, rated values.
spacecraft or nuclear If an AC voltage is loaded on a DC voltage, the sum of the two peak voltages
reactors, etc. it will causes should be lower than the rated value of the capacitor chosen. For a circuit
serious damage to human life or | where both an AC and a pulse voltage may be present, the sum of their peak
social ramifications. For this voltages should also be lower than the capacitor's rated voltage.
reason , any capacitors to be 2. Even if the applied voltage is lower than the rated value, the
used in such equipments must | reliability of capacitors might be reduced if either a high frequency AC
have very high safety and voltage or a pulse voltage having rapid rise time is present in the circuit.
reliability considerations and
must have high requirements
than capacitor normal for
applications.
2.PCB Pattern configurations 1. The following diagrams and tables show some examples of recommended
Design (Design of Land-patterns) patterns to prevent excessive solder amounts (larger fillets will extend

Type 0603 0805 1206 1210
Siz L 1.60 2.00 3.20 3.20
e W 0.80 1.25 1.60 2.50
A 0.80~1.00 1.00~1.40 1.80~2.50 1.80~2.50
B 0.50~0.80 0.80~1.50 0.80~1.70 0.80~1.70
C 0.60~0.80 0.90~1.20 1.20~1.60 1.80~2.50
Recommend land dimensions for reflow-soldering (unit: mm)
Type |0402| 0603 0805 1206 1210 1812 2225
Size L [1.00 | 1.60 2.00 3.20 3.20 4.50 5.70
W|0.50| 0.80 1.25 1.60 2.50 3.20 6.30
A |045~-055/06~0.8 | 0.8~1.2 [1.8~25|1.8~25 |25~3.5|83.7-4.7
B ]0.40~0.50/0.6~0.8 | 0.6~1.2 |0.6~1.5|0.6~1.5 |1.0~1.8|1.0~2.3
C ]045~-055/06~0.8 | 09~1.6 |1.2~2.0 | 1.8~3.2 |2.3~3.5|3.5~55

Excess solder can affect the ability of chips to withstand mechanical stresses.

Therefore, please take proper precautions when designing land-patterns.
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Stages

Precautions

Technical considerations

Pattern configurations
(Capacitor layout on
panelized [breakaway] PC
boards)
After capacitors have been
mounted on the boards,
chips can be subjected to
mechanical stresses in
subsequent manufacturing
processes (PCB cutting,
board inspection, mounting
of additional parts,
assembly into the chassis,
wave soldering the reflow-
soldering boards etc.). For
this reason, planning
pattern configurations and
the position of SMD
capacitors should be
carefully performed to
minimize stress.

Examples of good and bad solder application.

ltems Not recommended Recommended

Mixed mounting of
SMD and leaded

components

Component

placement close to

the chassis

Hand -soldering of

leaded components

ot/

near mounted

components

Horizontal
component

placement

1.The following are examples of good and bad capacitor layout: SMD capacitors

should be located to minimize any possible mechanical stresses from board
warp or deflection.

Not recommmended Recommended
Deflectio
n
of &) 2 ? 7 ? ?
the board d d

2.To layout the capacitors for the breakaway PC board, it should be noted

that the amount of mechanics stresses given will vary depending on capacitor

layout, The example below shows recommendations for better design.

T~ T T

T g

-
D> OO0OO0OO0O C———

B
[
Slit
Magnitude of stress A>B=C>D>E

Perforation
O O0O0O C
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Stages

Precautions

Technical considerations

3. When breaking PC boards along their perforations, the amount of
mechanical stress on the capacitors can vary according to the method used.
The following methods are listed in order from least stressful to most
stressful: push-back, slit, V-grooving, and perforation. Thus, any ideal

SMD capacitor layout must also consider the PCB splitting method.

3.Conside
rations

for
automatic
placement

Adjustment of mounting
machine

Excessive impact load
should not be imposed on the
capacitors when mounting
onto the PC boards.The
maintenance and inspection
of the mounting devices
must minimize the
stresses..

1. If the pick-up nozzle is lower than the low limit, too much force may

be imposed on the capacitors, causing damage. To avoid this, the

following points should be considered before lowering the pick-up

nozzle:

(1)  The lower limit of the pick-up nozzle should be adjusted to the
surface level of the PC board after correcting for deflection of the
board.

(2)  The pick-up pressure should be adjusted between 1 and 3 N static
loads.

(8)  To reduce the amount of deflection of the board caused by impact
of the pick-up nozzle, supporting pins of back-up should be used the
under PC board. The following diagrams show some typical examples
of good pick-up nozzle placement:

Not recommended Recommended

Single-sided
mounting ﬁ Cracks
== O

Supporting pin

Double-sided
mounting

4 . .
Solder peeking Cracks Supporting pin

2. As the alignment pin wears out, adjustment of the nozzle height can
cause chipping or cracking of the capacitors because of mechanical
impact on the capacitors. To avoid this, should have periodically
inspection, maintenance, repair and change about the alignment pin width

and supporting pins, and all this actions should be done under stopped

position.
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Stages

Precautions

Technical considerations

3.Considera
tions for
automatic
placement

Selection of Adhesives
1.Mounting capacitors with
adhesives in land patterns,
before the soldering stage,
may lead to degraded
capacitor characteristics
unless the following

factors are appropriately
checked: the size of land
patterns, type of adhesive,
amount applied, hardening
temperature and hardening
period. Therefore , users
must pay attention to the
using method and using
amount of adhesives during

using the adhesives.

1. .Some adhesives may cause reduced insulation resistance, The

difference between the shrinkage percentage of the adhesive and that

of the capacitors may result in stresses on the capacitors and lead

to cracking. Moreover, too little or too much adhesive applied to the

board may adversely affect component placement, so the following

precautions should be noted in the application of adhesives.

(1) Required adhesive characteristics

a. The adhesive should be strong enough to hold parts on the board
during the mounting & solder process.

b. The adhesive should have sufficient strength at high temperatures.

c. The adhesive should have good coating and thickness consistency.

d. The adhesive should be used during its prescribed shelf life.

e. The adhesive should harden rapidly.

f. The adhesive must not be contaminated.

g. The adhesive should have excellent insulation characteristics.

h. The adhesive should not be toxic and have no emission of toxic

gasses.

2.The recommended amount of adhesives is as follows.

Figure 0805/1206 case sizes as examples

0.3 mMm min

b 100~120 vm

] Adhesives should not contact the pad

After capacitors are bonded

T

Amount of adhesive

aa|

a

N
R
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NPO / R
0201 X7R / R
Y5V / R
NPO / R
0402 X7R / R
Y5V / R
NPO / RIW
C=1luF R
0603 X7R / CuF RIW
C>1uF R
YoV / CuF RIW
NPO / / R/W
>4 7uF R
0805 X7R / CA. TuF RIW
C>1uF R
Y5V
° / CuF RIW
NPO / / R/W
C=10uF R
1206 X7R / C10uF R/W
C=10pF R
YoV / C<10uF RIW
NPO / / R
>1210 X7R / / R
Y5V / / R

BERFR: RERE
W— i I k&
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Stages

Precautions

Technical considerations

4.Soldering

1.

When too much halogenated substance(Chlorine, etc) content is used to
activate the flux, or highly acidic flux is used, an excessive amount of
residue after soldering may lead to corrosion of the terminal electrodes

or degradation of insulation resistance on the surface of the capacitors.
Flux is used to increase solderability in flow soldering, but if too much

flux is applied, a large amount of flux gas may be emitted and may
detrimentally affect solderability. To minimize the amount of flux applied,

it is recommended to use a flux-bubbling system.

Since the residue of water-soluble flux is easily dissolved by water content
in the air, the residue on the surface of capacitors in high humidity
conditions may cause a degradation of insulation resistance and therefore
affect the reliability of the components. The cleaning methods and the
capability of the machines used should also be considered carefully when

selecting water-soluble flux.

Preheating when soldering
Heating: Preheat the chips at 100°C to 130 100 Cbefore soldering.
Cooling: The temperature difference between the components and cleaning process

should not be greater than 100C.

Ceramic chip capacitors are susceptible to thermal shock when exposed to rapid

or concentrated heating or rapid cooling, Therefore, the soldering process must

be conducted with great care so as to prevent malfunction of the components due

to excessive thermal shock.

Reconmmended Soldering Method

Size Temperature RatedVoltage | Capacitance | Soldering
Characteristics Method
NPO / R
0201 X7R / R
Y5V / R
NPO / R
0402 X7R / R
Y5V / R
NPO / R/W
C=1uF R
0603 X7R / C<IluF R/W
C=1uF R
Y5V / C<1luF R/W
NPO / / R/W
C=4.7uF R
/ u
0805 X7R C4. TuF RIW
C=1uF R
Y5V
/ C<1uF R/W
NPO / / R/W
C=10uF R
1206 X7R / C<10uF R/W
C=10uF R
Y5V
° / C<10pF R/W
NPO / / R
=1210 X7R / / R
Y5V / / R

Soldering method; R—~Reflow Solering

W—Wave Soldering
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M EESH

Stages

Precautions

Technical considerations

4. Soldering

1.

Recommended conditions for soldering

[Re-flow soldering] Temperature profile
Temperature

<)

300 [ Preheating

250

200

150

100

230°C

Over 1 minute Over 1 minute Within  Gradual

10 cooling
seconds

Cautions
1.The ideal condition is to have solder mass (fillet)controlled to  1/2 to 1/3
of the thickness of the capacitor, as shown below

1/2T~1/3T,

Capacitor ‘L

Solder TinJ[ \\ T
PE——— A

PCB board T

Because excessive dwell times can detrimentally affect solderability,
soldering duration should be kept as close to recommended times as
possible.

[Wave soldering]

Temperature profile Temperature
() 230°C ~250°C
300 —
— >
250
200 —
150 [
100 [
50 |~
Over 1 minute within | Gradual

3s cooling
Caution
1. Make sure the capacitors are preheated sufficiently.
2. The temperature difference between the capacitor and melted solder
should not be greater than 100 to 130°C.
3. Cooling after soldering should be as gradual as possible.
4.  Wave soldering must not be applied to the capacitors designated
as for reflow soldering only.
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M EESH

Stages Precautions Technical considerations
[Hand soldering]
Temperature profile
Terperature
c) ™ 230°C ~250°C
300 [ Preheatirg
250 |
200 |
160 |
100
Over 1 minute Within Gradual
3s cooling
Caution
1. Use soldering iron with a maximum tip diameter of 1.0 mm.
The soldering iron should not directly touch the capacitor. [Wave
soldering]
5. Cleaning Cleaning conditions 1.The use of inappropriate solutions can cause foreign substances such

1.When cleaning the PC
board after the Capacitors
are all mounted, select the
appropriate cleaning solution
according to the type of flux
used and purpose of the
cleaning (e. g. to remove
soldering flux or other
materials from the production

process.)
2.Cleaning conditions should

be determined after verifying.
Make sure that the cleaning
process does not affect the

capacitors characteristics.

as flux residue to adhere to the capacitor or deteriorate the capacitor’ s
outer coating ,resulting in a degradation of the capacitor’ s electrical
(especially insulation resistance).

2.Inappropriate cleaning conditions (insufficient or excessive cleaning) may
detrimentally affect the performance of the capacitors.

(1)Excessive cleaning

In the case of ultrasonic cleaning, too much power output can cause
excessive vibration of the PC board which may lead to the cracking of the
capacitor or the soldered portion, or decrease the terminal electrodes,

strength, thus the following conditions should be carefully checked;

Ultrasonic output  Below20W/L
Ultrasonic frequency Below 40KHZ

Ultrasonic washing period 5min or less
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M R ES

Stages Precautions Technical considerations
6.Post With some type of resins a decomposition gas
cleaning or chemical reaction vapor may remain inside
Processes| the resin during the hardening period or even
while left under normal storage conditions
will result in the deterioration of the
capacitor * s performance.
1.  When aresin’ s hardening temperature
is higher than the capacitor ’ s operating
temperature. The stresses generated by the
excess heat may lead to capacitor damage
or destruction. The use of such resins
molding materials is not recommended.
7. Handling Breakaway PC boards (splitting along Mechanical considerations
perforations) 1. Be careful not to subject the capacitors to
1. When splitting the PC board after excessive mechanical shocks.
mounting capacitors and other components, (1) If ceramic capacitors are dropped onto the floor
care is required so as not to give any or a hard surface, they should not be used.
stresses of twisting to board. (2) When handling the mounted boards, be careful that
2. Board separation should not be done the mounted components do not come in contact with
manually, but by using the appropriate or bump against other boards or components.
devices.
8.Storage | Storage 1. If the parts are stored in a high temperature
Condition 1. To maintain the solderability of terminal and humidity environment, problems such as
S electrodes and to keep the packaging reduced solderability caused by oxidation of
material in good condition, care must be terminal electrodes and deterioration of
taken to control temperature and humidity taping/packaging materials may take place. For
in the storage area. Humidity should this reason, components should be used within
especially be kept as low as possible. 6 months from the rime of delivery. If exceeding
*Recommended conditions the above period, please check solderability
Temperature 0~40TC before using the capacitors.
Humidity Below 70% RH

*XThe room temperature must below 40°C .Even under ideal storage conditions capacitor electrode solderability
decreased as time passes, so ceramic chip capacitors should be used within 6 months from the time of
delivery.

% The packaging material should be kept where nochlorine or sulfur exist in the air.

2.The capacitance value of high dielectric constant capacitors (type 2&3) will gradually decrease with the
Passage of time, so this should be taken into consideration in the circuit design. If such a capacitance

reduction occurs, a heat treatment of 150°C for 1 hour will return the capacitance to its initial level.
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