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CC-Multilayer ceramic capacitor Product Specifications

°
COG COH

HG LG PH RH SH TH UJ SL COG COH
HG LG PH RH SH TH UJ

SL

X7R X5R X7S X6S

Y5V

Z5U X7R Y5V

SUMMARY

e Types of Dielectric Material and Capacitor
HIGH FREQUENCY TYPE: The capacitor of this kind dielectric material is considered as Class capacitor,
including high frequency COG COH capacitor and temperature compensating capacitor such as HG, LG, PH,
RH,SH, TH, UJ, SL. The electrical properties of COG COH capacitor are the most stable one and change invariablly
with temperature, voltage and time. They are suited for applications where low-losses and high-stability are required,
HG LG PH RH SH TH UJ SL capacitor’s capacitance changes with temperature.They are suited for applications
where low-losses and temperature compensating circuits.
X7R X5R X7S X6S X7R X5R X7S X6S material is a kind of material has high dielectric constant. The capacitor
made of this kind material is considered as Class capacitor whose capacitance is higher than that of class
These capacitors are classified as having a semi-stable temperature characteristic and used over a wide temperature
range, such in these kinds of circuits, DC-blocking, decoupling, bypassing, frequency discriminating etc.
Y5V The capacitor made of this kind of material is the highest dielectric constant of all ceramic capacitors. They are
used over a moderate temperature range in application where high capacitance is required because of its unstable
temperature coefficient, but where moderate losses and capacitance changes can be tolerated. Its capacitance and
dissipation factors are sensible to measuring conditions, such as temperature and voltage, etc.
Z5U The capacitor made of this kind of material is considered as Class  capacitor, whose temperature characteristic
is between that of X7R and Y5V. The capacitance of this kind of capacitor is unstable and sensible to temperature and
voltage. ldeally suited for bypassing and decoupling application circuits operating with low DC bias in the
environment approaches to room temperature.
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CC-Multilayer ceramic capacitor Product Specifications

DIMENSIONS AND STRUCTURE
DIMENSIONS

]

V 7 i 7 7 A
% % " . T
% 7@ -
e WE
WB
Type Dimensions  (mm)

British expression Metric expression L W T WB
0201 0603 0.6+ 0.03 0.3+ 0.03 0.3+ 0.03 0.15% 0.10
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

< 0.55
0.80% 0.20
0805 2012 2.00+ 0.20 1.25+ 0.20 1.00+ 0.20 0.50+ 0.20
1.25+ 0.20
0.80% 0.20
1206 3216 3.20% 0.30 1.60+ 0.30 1.0+ 0.20 0.60+ 0.30
1.25+ 0.20
1.60+ 0.30
1210 3225 3.20% 0.30 2.50+ 0.30 < 2.80 0.60+ 0.30
1808 4520 4.50% 0.40 2.00+ 0.20 < 2.20 0.60+ 0.30
1812 4532 4.50% 0.40 3.20% 0.30 < 3.50 0.60% 0.30
2220 5750 5.70%+ 0.40 5.00+ 0.40 < 3.50 0.60+ 0.30
2225 5763 5.70+ 0.50 6.30+ 0.50 < 6.20 0.60% 0.30
3012 7632 7.60+ 0.50 3.20% 0.30 < 8.10 0.60+ 0.30
3035 7690 7.60+ 0.50 9.00+ 0.50 < 8.10 0.60+ 0.30
Note We can design according to customer special requirements
STRUCTURE
NO Name

\\\\f

—= ) W =~

Ceramic dielectric

Inner electrode

Substrate electrode

Nickel Layer

Tin Layer
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HOW TO ORDER

CcC 0805 CG 101 J 500 N A T
NOTES
DIMENSIONS
. 0201 0402 0603 0805 1206 1210 1808 1812 2220 2225 3035
SizeCotke
X
(Lx W) | 002 00L | 004x 02 | 006x 003 | 008x 0B | 012x 006 | 012 010 | 018x 008 | 018x 012 | 02x 020 | 02x 05 | 03X 0B
inth
X
(Lx W) | 060x 030 | 100x 050 | 160x 080 | 200x 125 | 320x 160 | 320x 250 | 450x 200 | 450x 320 | 570x 500 | 570 630 | 760x 900
mm
DIELECTRIC STYLE
S C |[CH|/HG|LG|PH|RH|SH|T™ | W SL|A |B |BS |DS |E |F
(Dielectric Cocke)
CO | CO X5 | X7 | X7 | X6 | 5| Y5
S HG| LG | PH|RH| SH | TH| W | SL
(Dielectric) G| H R R| S S uj| Vv
NOMINAL CAPACITANCE (unit) pF
(Express Method) (Actual Value)
OR5 0.5 0
R
1RO 1.0 ) . N N
; Note: the first two digits are significant; third digit
102 10x 10 denotes number of zeros; R=decimal point.
224 22x 10°
CAPACITANCE TOLERANCE
(Code) A B C D F G J K M S Z
* * * EoLOE L E DR D210% | 12006 | 450% | +80%
(Tolerance) | 0.05pF | 0.10pF | 0.25pF | 0.5pF | 1.0% | 2.0% | 5.0% 200 | -20%
A B C D < 10pF

Note These capacitance tolerance A B, C, D are just applicable the capacitance that equals to or less than 10pF
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CC-Multilayer ceramic capacitor Product Specifications

RATED VOLTAGE

(unit) V

(Express Method) | (Actual Value)

6R3 6.3

500 50x 10°
201 20x 10"
102 10x 10°

R

Note: the first two digits are significant; third digit
denotes number of zeros; R=decimal point.

TERMINAL MATERIAL STYLES

Termination Styles (Express Method)
Silver Solderable Termination S
Copper Solderable Termination C
Nickel Barrier Termination N
Thickness
JZ JE Thickness  5=0.50mm A =0.65mm F=1.25mm I=2.00mm

3=0.30mm 8= 0.80mm C =0.85mm H=1.60mm J=2.50mm
PACKAGE STYLES
B T
Bulk Bag Taping Package
/ Temperature Coefficient /Characteristics
Dielectric | Reference Temperature Point| Temperature Coefficient | Operation Temperature Range

COG 20°C 0+30 ppm/ -55 125
COH 20°C 0+60 ppm/ -55 125
HG 20°C -33£30 ppm/ -25 85
LG 20°C -75£30 ppm/ -25 85
PH 20°C -150+ 60 ppm/ -25 85
RH 20°C -220+ 60 ppm/ -25 85
SH 20°C -330£ 60 ppm/ -25 85
TH 20°C -470£ 60 ppm/ -25 85
uJ 20°C -750+ 120 ppm/ -25 85
SL 20°C -1000 +140 ppm/ -25 85
X7R 20°C +15% -55 125
X5R 20°C +15% -55 85
X7S 20°C +22% -55 125
X6S 20°C +22% -55 105
Z5U 20°C -56% +22% 10 85
Y5V 20°C -80% +30% -25 85

20°C

85°C

Note Nominal temperature coefficient and allowed tolerance of class
of class are decided by the temperature of 20C.

20C

are decided by the changing of the capacitance between 20C and 85C. Nominal temperature coefficient

2015012701

www.ctf123.com

4/27



CHANGTAIFENG

MLCCZER T MR aaigiREB

CC-Multilayer ceramic capacitor Product Specifications

Capacitance Range and Operating Voltage

Capacitance

Size Code Rated Voltage COG(NPO)(PF) Y5V (Z5U)(PF)
4V o —_—
6.3V — 10,000 100,000
10V —
0201
16V e 10,000
25V —_—
50V 0.5 100 —
4V —_—
6.3V e 1,000 1,000,000
1oV e 1,000 1,000,000
0402
16V —_— 1,000 220,000
25V —_— 1,000 220,000
50V 0.1 1,000 1,000 100,000
4V _— e
6.3V e 1,000 10,000,000
10V e 1,000 10,000,000
0603
16V 1,000 2,200,000
25V —_— 1,000 2,200,000
50V 0.1 6,800 1,000 1,000,000
4V _— e
6.3V e 1,000 22,000,000
10V —_— 1,000 22,000,000
0805
16V —_— 1,000 22,000,000
25V o 1,000 10,000,000
50V 0.3 22,000 1,000 4,700,000
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C H I\ N G TI\ I F EN G CC-Multilayer ceramic capacitor Product Specifications
Capacitance
Size Code | Rated Voltage X7R (PF) X7S(PF) X5R(uF) X6S(uF)

4v —_— —_— 0.015uF 1uF —_—
6.3V —_— —_— 0.015uF 1uF —_—
v 100 10,000 —_— 0.015uF 0.1uF —_—

0201
16V 100 10,000 —_— —_— —_—
25V 100 10,000 —_— —_— —_—
50V —_— —_— —_— —_—
4v —_— —_— 0.1uF~10uF 0.1~2.2 uF
6.3V 100 470,000 100,000 470,000 0.1uF~4.7uF 0.1~2.2 uF
v 100 470,000 100,000 470,000 0.1uF~4.7uF 0.1~1 uF

0402 16V 100 220,000 47,000 220,000 0.1uF~2.2 uF —_—
25V 100 100,000 22,000 100,000 0.1uF~2.2 uF —_—
50V 100 100,000 4,700 100,000 0.047uF~0.1 uF —_—
4v —_— —_— 0.47uF 22uF 0.1~10 uF
6.3V 150 2,200,000 470,000 2,200,000 0.47uF 22uF 0.1~10 uF
v 150 2,200,000 470,000 2,200,000 0.47uF 10uF 0.1~10 uF

- 16V 150 1,000,000 470,000 1,000,000 0.47uF 10uF 0.1~4.7 uF
25V 150 1,000,000 470,000 1,000,000 0.47uF 10uF 0.1~4.7 uF
50V 150 470,000 —_— 0.47uF 1uF —_—
4v —_— —_— 1uF 47uF 0.1~47 uF
6.3V 150 10,000,000 | 1,000,000 10,000,000 1uF 47uF 0.1~22 uF
v 150 10,000,000 | 1,000,000 10,000,000 1uF 22uF 0.1~10 uF

o0 16V 150 4,700,000 1,000,000 4,700,000 1uF 22uF 0.1~10 uF
25V 150 4,700,000 1,000,000 4,700,000 1uF 10uF 0.1~10 uF
50V 150 1,000,000 —_— —_— —_—
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Capacitance
Size Code | Rated \oltage X7R (PF) X7S (PF) X5R(uUF) X6S(UF)
4V —_— —_— 2.2uF ~100uF —_—
6.3V 200 22,000,000 | 2,200,000 22,000,000 2.2uF 100uF 0.1~100 uF
v 200 22,000,000 | 2,200,000 22,000,000 2.2uF ATuF 0.1~22 uF
+200 16V 200 10,000,000 | 2,200,000 10,000,000 2.2uF 22uF 0.1~22 uF
25V 200 10,000,000 | 1,500,000 10,000,000 2.2uF 22uF 0.1~10 uF
50V 200 4,700,000 1,000,000 4,700,000 2.2uF 10uF  —
6.3V 220 47,000,000  — 47uF  100uF 0.1~100 uF
v 220 47,000,000  — 4.7uF 100uF 0.1~47 uF
1210 16V 220 22,000,000 | 3,300,000 22,000,000 4.7uF  ATuF 0.1~22 uF
25V 220 22,000,000 | 2,200,000 22,000,000 4.7uF 22uF 0.1~22 uF
50V 220 10,000,000 | 1,000,000 10,000,000  —  —
6.3V 220 4,700,000  — 4.7uF 100uF —_—
v 220 4,700,000  — 4.7uF 47uF  —
1808 16V 220 4,700,000  — 4.7uF 22uF
25V 220 4,700,000  — 4.7uF 10uF  —
50V 220 4,700,000 e S -
6.3V  —  — 10uF 100uF  —
v —_— —_— 10uF 47uF —_—
1812 16V 470 6,800,000  — 4.7uF 22uF
25V 470 6,800,000  — 4.7uF 10uF  —
50V 470 4,700,000  —  —  —

Note We can design according to customer special requirements.
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CC-Multilayer ceramic capacitor Product Specifications

Q COG Hi-Q COG MLCC
RF Hi-Q ESR
e CQ CG
Q Q
1MHz~2.4GHz
CQ CG )
Application:

Hi-Q COG capacitors are ideally suited for RF and microwave application requiring high Q, low ESR, and high
resonant frequency
¢ Note for CQ and CG:
The following Q value is just confirmed by general customer. If there is a higher requirement for Q value
requirements, we can design and produce according to the special requirements
For the customer whose requirements for frequency is between 1MHz and 2.4GHz or higher frequency, we can
design it according to their requirements

The frequency of CQ is a little higher than that of CG. Please choose them according to your requirements

CQ Q CQ Capacitance value and Q value
0MHz  Q 0MHz  Q 0MHz  Q

Caypecitance Qvalleat300MHz | Capecitance Qvalueat 300MHz Capecitance | Qvalueat 300MHz
pF 0805 0603 pF 0805 0603 pF 0805 0603
4.7 > 1000 | = 800 12 > 400 > 320 30 > 150 | > 120
5.2 >900 | =720 13 > 375 > 300 33 > 140 > 112
5.6 > 850 | > 680 14 > 350 > 280 36 >130 | =104
6.2 > 800 | > 640 15 > 325 > 260 39 > 120 > 96
6.8 > 700 | > 560 16 > 300 > 240 43 > 110 > 88
75 > 650 | =520 18 > 250 > 200 47 > 100 > 80
8.2 > 575 | > 460 20 > 225 > 180 56 > 80 > 80
9.1 > 525 | =420 22 > 215 > 172 62 > 80 > 80
10 > 500 | =400 24 > 200 > 160 68 > 80 > 80
1 > 450 | > 360 27 > 175 > 140 82 > 80 > 80
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HIGH VOLTAGE MLCC

Middle & high voltage MLCC is a kind of special design
technology of general MLCC. This kind of MLCC has stable high voltage reliability and suitable to SMT.
Middle & high MLCC is widely applicable for many direct high voltage circuits in which it can improve the
performance of the circuit.

o APPLICATIONS

Analog & Digital Modems
LAN/WAN Interface
Lighting Ballast Circuits
\oltage Multipliers
DC-DC Converters
Back-lighting Inverters

special technology MLCC that bases on the

funit: pF
Capacitance
Size Code Rated Voltage NPO X7R Y5V
100v 0.5 1,000 150 100,000 2,200 100,000
0603 200V 0.5 470 150 10,000 -
250V 0.5 470 150 10,000 -
100V 0.5 3,300 150 100,000 10,000 100,000
200V 0.1 1,500 150 22,000 10,000 47,000
0805 250V 0.1 1,500 150 22,000 10,000 47,000
500V 0.1 470 150 10,000 —
630V 0.1 470 150 10,000 —_—
1000V 0.1 100 —_— —_—
100V 0.5 3,300 150 1,000,000 15,000 470,000
200V 0.1 2,700 150 220,000 10,000 220,000
250V 0.1 2,700 150 220,000 10,000 220,000
1206 500V 0.1 1,500 150 33,000 —_—
630V 0.1 1,500 150 33,000 —
1000V 0.1 1,000 150 10,000 e
2000V 0.1 270 150 2,700  —
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CHANGTAIFENG
CC-Multilayer ceramic capacitor Product Specifications
funit: pF
Capacitance

Size Code Rated Voltage NPO X7R Y5V
100V 1.0 6,800 150 2,200,000 15,000 1,000,000
200V 1.0 3,300 150 220,000 15,000 470,000
250V 1.0 3,300 150 220,000 15,000 470,000
500V 1.0 2,200 150 68,000 —

1210 630V 1.0 2,200 150 68,000 —
1000V 1.0 1,000 150 22,000 e
2000V 1.0 470 150 10,000 —
3000V e 150 680 e
4000V R 150 680 R
100V 2.0 4,700 220 2,200,000 150,000 1,000,000
200V 2.0 3,900 220 220,000 10,000 390,000
250V 2.0 3,900 220 220,000 10,000 390,000
500V 20 2,700 220 68,000 e

1808 630V 2.0 2,700 220 68,000 —_—
1000V 2.0 1,000 150 22,000 e
2000V 2.0 470 150 10,000 —
3000V 2.0 330 150 4,700 R
4000V 20 33 150 2,200 e
5000V 20 33 S —
100V 3.0 10,000 270 1,000,000 150,000 2,200,000
200V 3.0 6,800 270 560,000 100,000 470,000
250V 3.0 6,800 270 560,000 100,000 470,000
500V 3.0 4,700 270 150,000 R

1812 630V 3.0 4,700 270 150,000 —_—
1000V 3.0 1,200 270 56,000 —
2000V 3.0 1,000 270 12,000 —_—
3000V 3.0 560 270 4,700 e
4000V 3.0 220 270 3,300 S
5000V 3.0 68 S S
100V 3.0 22,000 12,000 1,200,000 150,000 2,200,000
200V 3.0 8,200 12,000 1,000,000 100,000 470,000
250V 3.0 8,200 12,000 1,000,000 100,000 470,000
500V 3.0 5,600 1,000 470,000 —

1895 630V 3.0 5,600 1,000 470,000 e
1000V 3.0 1,800 1,000 100,000 —
2000V 3.0 1,000 1,000 22,000 —
3000V 3.0 680 1,000 10,000 —
4000V 3.0 470 1,000 6,800 —
5000V 3.0 82 e —

. _______________________________________________________________________________________________________________________________________________________________________________________________|]
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CHANGTAIFENG
CC-Multilayer ceramic capacitor Product Specifications
Capacitance

Size Code Rated Voltage NPO X7R Y5V
100V 5.0 27,000 22,000 1,200,000 150,000 1,500,000
200V 5.0 12,000 22,000 1,000,000 100,000 1,000,000
250V 5.0 12,000 22,000 1,000,000 100,000 1,000,000
500V 5.0 6,800 1,500 470,000 —_—

2220 630V 5.0 6,800 1,500 470,000
1000V 5.0 3,900 1,500 100,000 —_—
2000V 5.0 1,000 1,500 33,000 —_—
3000V 5.0 680 1,500 10,000 —_—
4000V 5.0 560 1,500 6,800 —_—
5000V 50 120 —_— —_—
100V 5.0 27,000 2,200 2,200,000 250,000 3,300,000
200V 5.0 12,000 2,200 2,200,000 220,000 2,200,000
250V 5.0 12,000 2,200 2,200,000 220,000 2,200,000
500V 5.0 6,800 2,200 470,000

9995 630V 5.0 6,800 2,200 470,000 —_—
1000V 5.0 3,900 2,200 100,000 —_—
2000V 5.0 1,000 2,200 47,000
3000V 5.0 680 2,200 15,000 —_—
4000V 5.0 560 2,200 6,800 —_—
5000V 50 120 —_— —_—
100V 5.0 27,000 150 3,300,000 15,000 1,500,000
200V 5.0 12,000 150 2,200,000 15,000 1,000,000
250V 5.0 12,000 150 1,200,000
500V 5.0 6,800 150 220,000

3012 630V 5.0 6,800 150 150,000 e
1000V 5.0 3,900 150 47,000
2000V 5.0 1,000 150 33,000
3000V 5.0 1,000 150~10,000 —_—
4000V 5.0 1,000 150~8,200
100V 5.0 27,000 47,000 4,700,000 10,000 2,200,000
200V 5.0 12,000 47,000 2,200,000 10,000 2,200,000
250V 5.0 12,000 47,000 2,200,000 10,000 2,200,000

3035 500V 5.0 6,800 5,600 1,000,000 e
630V 5.0 6,800 5,600 470,000 —_—
1000V 5.0 3,900 5,600 56,000
2000V 5.0 1,000 5,600 47,000 —_—

Note We can design according to customer special requirements.
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Measurement method of dielectric withstanding voltage for high voltage MLCC

2000V Vr< 5000V

Rated voltage range Measuring Method
200%,5 50mA
100v< Vr 500V
Force 200%Rated voltage for 5 second. Max..current should not exceed 50 mA.
150% A
500V< Vrs 1000V °0%,5 >0m
Force 150%Rated voltage for 5 second. Max..current should not exceed 50 mA.
0
1000V Vrs 2000V 120%,5 S0mA
Force 120%Rated voltage for 5 seconds. Max..current should not exceed 50 mA.
120%,5 10mA

Force 120%Rated voltage for 5 seconds. Max..current should not exceed 10 mA.

Reliability Test

Item

Technical Specification

Test Method and Remarks

Class

Should be within the
specified tolerance.

Measuring
Frequency

Measuring

Capacitance
\oltage

1IMHZ+ 10%
1KHZ+ 10%

< 1000pF
1000 pF

1.0+ 0.2Vrms

Capacitance

Class

Should be within the
specified tolerance.

25 =3
Test Temprature: 25 £ 3
: 1IKHZ+ 10%
:1.0£ 0.2Vrms
Test Frequency: 1IKHZ+ 10%
Test Voltage: 1.0+ 0.2Vrms
C 10uF
X7R X5R X7S X6S Y5V
: 120+ 24 HZ
:0.5+ 0.1vrms
Test Frequency: 120+ 24 HZ
Test Voltage: 0.5+ 0.1Vrms
1+ 0.1KHZ
:0.5+ 0.05Vrms
Test Frequency: 1+ 0.1KHZ
Test Voltage: 0.5+ 0.05Vrms

C< 10pF

Z5U

DF Measuring

. Measuring
Capacitance
Frequency

\oltage

(DF, tand )

< 0.56% Cr 5pF 1IMHZ+ 10%

Dissipation | Class

1.5[(150/Cr)+7]x 10™

S5pF< Cr 50 pF 1IMHZ+ 10%

Factor

1.0+ 0.2Vrms

< 0.15% 50pF< Cr< 1000 pF 1IMHZ+ 10%

< 0.15% 1000 pF 1KHZ+ 10%
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Item Technical Specification Test Method and Remarks
>
7R | 50V 2V 16V v 63V
X5R <35 | <35% |<50% |<50
X7y C C C C Cs< 10pF
X6S | < 047uF | O47uF | OA5uF | O15uF : 1IKHZ+ 10%
2 | 25% | <100% | <100% | <100% | <100% : 1.0+ 0.2Vrms
0402 Cz= Cz= C=z C = | Test Frequency: 1IKHZ+ 10%
047uF | O47uF | 015uF | O15uF Test Voltage: 1.0+ 0.2Vrms
>
(DF, tan X7R/ | 50V 2V 1oV v 63V C 10uF X7R XBR X7S X6S Y5V
o) Class | X5R <500 | <75% | <75% 1120+ 24 HZ
Dissipation X5/ C C C 0.5+ 0.1Vrms
Factor X6S | < < 50% O047uF | OO47uF | 0047uF | Test Frequency: 120+ 24HZ
3% | T < 1% <10% | <10% Test Voltage: 0.5+ 0.1Vrms Z5U:
0402 C C C 1+ 0.1KHZ
0047uF | 0047uF | O047UF :0.5% 0.05Vrms
> 25V 16V v 6.3V | Test Frequency: 1+ 0.1KHZ
oy <70% Test Voltage: 0.5+ 0.05Vrms
AU < g@ /:OHF < 15% <15% | <15%
C= 10uF
500V
C< 10 nF, Ri= 50000MQ 160+ 5
Class | C 10nF, Rie Cg= 500S < 75%
25 +3
(IR) X7RI _ < 50mA
Insulation X5R/ | C< 25 nF, R!Z 10000MQ Measuring Voltage: Rated Voltage Max
) X7 | C 25nF Rie Cg 100S 500V
ResISIaNce | s | X6S Duration: 60+ 5s
Y5V | C< 25 nF, Ri> 4000MQ Test Humidity: < 75%
750 | C 25nF Rie Cr  100S Test Temprature: 25 £ 5
Test Current: < 50mA
:300% :250%
15 /
50mA
OWV) ( MLCC)
Dielectric Measuring Voltage:
Withstanding No breakdown or damage. Class :3%0% Rgted voltage
\bliage Class :250% Rated voltage
Duration: 1 5s
Charge/ Discharge Current: 50mA max.
(This  method excludes high-voltage
MLCC)
2015012701 www . ctf123. com 13/27
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CC-Multilayer ceramic capacitor Product Specifications

Item Technical Specification
Test Method and Remarks
80~120 10~30
95% Preheating conditions:80 to 120 ; 10~30s.
. SnPh 6337
Solderahilty At least 95% of the terminal electrode is 235+ 5 245+ 5
covered by new solder. :2+ 055 2+ 055
Visual Appearance: No visible damage. Solder Temperature: 235+ 5 | Solder Temperature: 245+ 5
Duration: 2+ 05s Duration: 2+ 05s
NPO SL X7RIXER/ | Y5V 100~200 10+ 2
ltiem NPOtoSL X7S/X6eSs | /U 1265+ 5
<+ 05% £ 110+ 1s
AC 05PF S—10% -10—2 10
<+ 05%or £ O5PF 0% .
whichever is larger 24+ 2
Resistance to DF Preheating conditions: 10010200 ; 10+ 2min.
Soldering Heat Same to initial value. Solder Temperature: 265+ 5
Duration: 10+ 1s
IR . . . S
Same to initial value. Clean the capacitor with solvent and examine it with
> 95% a 10X(min.) microscope.

Appearance No visible damage.At least 95% of | Recovery Time: 24+ 2h
the terminal electrode is covered by new solder. | Recovery condition: Room temperature

Al,O; PCB
1mm
0.5mm/sec.
mm
{} l T=10
Resistance | Appearance: No visible damage. . v
to Flexure A
of Substrate ) ! A
(Bending 45+ 2 45+ 2
Strength) J\jst Bolard: Al,O30r PCB
arp: 1mm
Speed: 0.5mm/sec.
Unit: mm

A CIC < £ 10% The measurement should be made with the board in

the bending position.
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CC-Multilayer ceramic capacitor Product Specifications

Item Technical Specification Test Method and Remarks
Termination oN 10+ 15
1e1 H 0 H . +
Adhesion No visible damage. Applied Force: 5N Duration: 10+ 1S
2 1 24+ 1h
5 4
A C/C: 1 G =) 30
<+ 1% =+ 1pF, 2 (+20) 2 3
3 (VEV0R R ves xesiiog 30
4 (+20) 2 3
B,X.,BS,DS: Os + 10% 24+ 2h
Temperature EF. <+ 20% Preheating conditions: up-category temperature, 1h
Cycle . Recovery time: 24+ 1h
Class : < i 1% Or_i 1pF, Initial Measurement
whichever is larger. Cycling Times: 5 times, 1 cycle, 4 steps:
Class Time
B,X,BS,DS: < + 10% Step Temperature (min.)
. 0, .
EF <= 20% 1| Lowctegpytemp. (i) | 30
2 Normal temp. (+20) 2 3
3 Up' Category emp. (VORI Ries xesiine 30
4 Normal temp. (+20) 2 3
Recovery time after test: 24+ 2h
1< 2% £ 1pF
:B,X,BS,DS:< + 10%
A EF: <+ 30%
C/IC | Class : <+ 2%or £ 1pF,
whichever is larger. 40+ 2
Class B,X,BS,DS:< + 10% 90~95%RH
EF: <+ 30% 500
DF s 2
Moisture Not more than twice of initial value. 24 ( ) 48 ( )
Resistance Ri= 2500MQ Rie Cg= 25S | Temperature 40+ 2
. Humidity 90~95%RH
Class : Ri= 2500MQ Rie Cgr= | Duration 500h
IR 25S whichever is smaller. Recovery conditions Room temperature
Ri= 1000MQ Rie Cg=> 25S | Recovery Time 24h (Classl) or 48h (Class2)
Class : Ri= 1000MQ Rie Cr=
25S whichever is smaller.
Appearance: No visible damage.

www.ctf123.com
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CC-Multilayer ceramic capacitor Product Specifications

2015012701

Item Technical Specification Test Method and Remarks
< +2% + 1pF
B,X,BS,DS: < £ 20% < 100V
A EF:. < £ 30% 15
C/IC | Class < + 2% or = 1pF, 1000
whichever is larger. 125 NPO X7R X7S 85 X5R Y5V
Class :B,X,BS,DS: < + 20% 105 X6S
EF:. <+ 30% 50mA
<2
DF Not more than twice of initial value. 24 48
Life Test Ri= 4000MQ Rie Cgr> 40S | Low-\oltage < 100V
. Applied Voltage: 1.5 x Rated Voltage
Class : Ri= 4000MQ Rie Cr> | Duration: 1000h
IR 40S whichever is smaller. Temperature 125 NPO X7R X7S 85 X5R
Ri= 2000MQ  Rie Cg> 50S | Y5V 105 X6S
. Charge/ Discharge Current: 50mA max.
Class : Ri= 2000MQ Rie Cg> | Recovery Conditions: Room Temperature
50S whichever is smaller. Recovery Time: 24h (Class 1), or 48h (Class2)
Visual Appearance: No visible damage.
<+ 2% + 1pF
100Vv< 500V 2
B,X,BS,DS: < + 20% 500V< < 1000V 15
A EF. < £ 30% 1000v 1.2
C/IC |Class :< * 2%or + 1pF, 1000
whichever is larger. 50mA
Class :B,X,BS,DS: < + 20% 125 NPO X7R X7S 85 X5R Y5V
EF: <+ 30% 105 X6S
<2
Middle DF Not more than twice of initial value. 24 48
&high Ri> 4000MQ  RieCg=> 40S | Applied Voltage:
voltage ) 100V< Rated Voltage 500V 2 Multiple
Life Test Class : Ri= 4000MQ  Rie Cr> | 500V< Rated Voltage< 1000V 1.5 Multiple
IR 40S whichever is smaller. 1000V Rated Voltage 1.2 Multiple
Ri> 2000MQ  Rie Cg> 50S | Duration: 1000h
. Charge/ Discharge Current: 50mA max.
Class : Ri> 2000MQ Rie Cgr=> | Temperature 125 NPO X7TR X7S 85 X5R
50S whichever is smaller. Y5V 105  X6S
Recovery Conditions: Room Temperature
Visual Appearance: No visible damage. Recovery Time: 24h (Class 1), or 48h (Class2)
2
1h 24
+ 1h

Note Pretreatment (only for class2 capacitor)

Pretreatment (only for class2 capacitor) is a method to treat the capacitor before measurement. First, place the capacitor in
the up-category temperature or other specified higher temperature environment for 1hour. Then recovery the capacitor at

standard pressure conditions for 24+ 1hours

www.ctf123.com
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CC-Multilayer ceramic capacitor Product Specifications

PACKAGE

PAPER TAPING

Polystyrene reel

0201 0402
Dimensions of paper taping for 0402 type

Top cover tape

Carrier tape(paper)

Chip hole(Pocket)

Bottom tape

- }
t i - — =
PliP2

w1 L1 D C B P1 P2 PO d t
Code
0201 0.37+ | 0.67+ | 8.00+ | 3.50+ | 1.75+ | 2.00+ | 2.00+ | 4.00+ 1.50 0.80

0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below
0402 0.65+ | 1.15+ | 8.00+ | 3.50+ | 1.75+ | 2.00+ | 2.00+ | 4.00+ 1.50 0.80

0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below

‘ 0603 0805 1206’
Dimensions of paper taping for 0603 0805 1206 types.

2015012701 www.ctf123.com
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CC-Multilayer ceramic capacitor Product Specifications

Feeding hole

J Chip pocket
//‘\ ~. A f>/ e /\ D )
w NN N / N W
; T D .
B
} v
T hip cap L H =<G—-»: F Tape running direction R
Unit mm
Code
A B C D* E F G* H J T
paper size
0603 110 190 800 350 175 400 200 400 150 110
010 | #010 | +010 | +005 | +010 | #010 | +010 | +010 | 04010 | Max
0805 145 230 80 350 175 400 200 400 150 110
015 | #015 | 015 | 005 | +010 | #010 | +010 | +010 | 04010 | Max
1206 180 340 800 350 175 400 200 400 150 110
020 | #0200 | *020 | 005 | +010 | #010 | +010 | +010 | 04010 | Max

*

Note: The place with “*”” means where needs exactly dimensions.

° EMBOSSED TAPING
Top cover tape

Carrier tape(paper)
Chip hole(Pocket)

Polystyrene reel

( * 0805~1812’ )
Dimensions of embossed taping for 0805~1812 type
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CC-Multilayer ceramic capacitor Product Specifications

Feeding hole ; Chip pocket
A ~ r/ o A P P E}
N\ NNy N N\ N (N N
|« : : : D
1 T / A 1 /\ C
| } OO 80O OO O

M _ H G F Tape running direction

Chip cap re—>|e >

A B C D* E F G* H J T
Tapesize

0805 1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.50

+020 | £020 | £+0.20 | £0.05 | £0.10 | £0.10 | £0.10 | £0.10 | -0/+0.10 | Max
1206 1.95 3.60 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.85

+020 | £+020 | £+0.20 | £0.05 | £0.10 | £0.10 | £0.10 [ +0.1 |-0/+0.10 | Max
1210 2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.2

+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max
1808 2.20 4.95 12.00 5.50 1.75 4.00 2.00 4.00 1.50 3.0

+0.10 | £+0.10 | £0.10 [ £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max
1812 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.55 4.0

+0.10 | £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max

*

Note The place with “*” means where needs exactly dimensions.

° Structure of leader part and end part of the carrier paper

End (Vacant position) Chip carrier Vacant position Leader part(cover) tape)

00 00BN BROD DO

l¢ N| l¢ N|

150 mm 150 mm 150 mm /Over 150 mm
over 150mm over 150mm / Moving Direction
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CC-Multilayer ceramic capacitor Product Specifications

Reel Dimensions (unit: mm)

A = E
e )
G
CODE
A B C D E F G
7 REEL ¢ 178+ 20 3.0 @13t 05 | @21+ 08 ¢ %0 100+ 15 | 12max
@50 ormore
13 REEL | @330t 20 3.0 @13t 05 | @21+ 08 ¢ 30 100+ 15 | 12max
@ 500rmore
° Taping specification
Top tape peeling strength
(@) Paper Taping / Cover tape peeling direction
Cover tape
_ 0~15°
) ’ <
Carrier tape
(b) Embossed Taping
Cover tape peeling direction
Cover tape /
\
0 15°

\ Carrier tape
0.IN< <0.7N
Standard: 0.1N < peeling strength < 0.7N

No paper dirty remains on the scotch when peeling, and sticks to top and bottom tape.
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CC-Multilayer ceramic capacitor Product Specifications

CHANGTAIFENG

Bulk Case Package unit :mm
Symbol A B T C D E
Dimension 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
Symbol F w G H L I
Dimension | 31.50+0.20/-0 | 36.00+0/-0.20 | 19.00+ 0.35 | 7.00+ 0.35 | 110.00+ 0.70 | 5.00+ 0.35
Packing Quantity
(PACKAGE STYLE & QUANTITY) unit: pcs
(SIZE) PT ET BC BP
0201 15000 | @ - 20000 5000
0402 10000 | @ - 20000 5000
0603 4000 | - 15000 5000
0805 4000 3000 10000 5000
T< 1.35mm 3000
1206 4000 5000 5000
T 1.35mm 2000
T< 1.80mm 2000
1210 | - L e 2000
T 1.80mm 1000
1410 | - 2000 | e e
1808 | @ - 2000 | @ e 2000
T< 1.85mm 1000
1812 | e e 2000
T 1.85mm 500
1825 2220
2025 2225 | ----ee-- 500 | @ e 500
3035

Note We can choose packing style and quantity can be according to the customer’s requirement.

° Outer packing

The first package

Quantity: 10 reels

2015012701
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CC-Multilayer ceramic capacitor Product Specifications
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MLCC {#H;i¥=Z5In Precautions on the use of MLCC

FBEgHRIZIT PCB Design
EBIRHREIZEIRIT Design of Land-patterns

TEEMFBEHTHoEFIRITESR, TR REESS,
RIR e T AR IERREE.

The following diagrams and tables show some examples recommended patterns to prevent excessive
solder amounts (larger fillets which above the component end terminations)

Examples of improper pattern designs are also shown.

ERIRIHEFEZRRT: |

Recommended land dimensions for a typical chip capacitor land patterns for PCBs
IRIERERHERFRITHORYT (8L mm):

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

EfEERHEFIRIHAORT (AL mm)

HKE SIZE 0603 0805 1206
g L 18 2.0 32 bt e
w 0.8 1.25 1.6 1 _
A 0.8~10 | 10~14 | 1.8~25 i : '
05~0.8 | 08~15 | 08~17 S /== S
C 0.6~0.8 | 09~12 | 1.2~16 L s la J— [
Recommended land dimensions for reflow-soldering (unit: mm)
g SIZE 0201 0402 0603 0805 1206 1210
L 0.6 1.0 1.6 2.00 32 32
R
w 0.3 0.5 0.8 1.25 1.6 25
A 0.20~0.25 0.35~0.45 0.6~0.8 0.8~1.2 1.8~2.5 1.8~2.5
B 0.20~0.30 0.40~0.50 0.6~0.8 0.8~1.2 1.0~15 1.0~1.5
c 0.25~0.35 0.45~0.55 0.6~0.8 0.9~1.6 1.2~2.0 1.6~3.2

HEMNIRGERINF RIETARNORIEE, BIERIHEISRE NS iR,
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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N P — LR T SIARIEINR

Examples of good and bad solder application

Il ltem

AEEEFLEMINot recommended

NI Recommended

FARTT RS | ZehYTTHRY
EEIRE

Mixed mounting of SMD
and leaded component

lead wire of component

soldering iron __\ |

| o J

solder resist — _

SEVTIERRERYIS
Component placement
close to the chassis

chasis
—solder(for grounding)
1

— i

R RITHBIE S | ZeTTit
AOIRSE

Hand-soldering of leaded
components near mounted

components

lead wire of component

soldering iron —— |

== [EZ245H) Pattern configurations
THEBESHZTEFSMOGIF. SEMEEANE, NRA8eR) B EIRES A Z2IRREL.

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.

FHEFFEHINot recommended

S ZE¥IRecommended

FREARES

Deflection of

the board

T EERDKNBEESR, EDRNZINTIMN O/ NSBESNTEEXR. TEEF 7 —2FH0

®’it.

To layout the capacitors for the breakaway PC board, it should be noted that the amount
given depending on capacitor layout. The example below shows

of mechanical stresses

recommendations for better design.

2015012701
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EAEDIREDIRBISIRAT, X3 GREINAIH
MNAOSERNGE

KERKR, DITBREERES FRTTEZEIRY

B EBINTINFER: o, 5. V BiE,
5. Fth, ML R ZE R EEIRAI D RIS TE.
When breaking PC boards along their
perforations, the amount If 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, silt, -grooving,
and perforation. Thus, any ideal SMD capacitor

E==n
11 . -
perforation
_—
I I
| -

procedure.

layout must also consider the PCB splitting

magnitude of stress ASB=CHDHE

EEIMEEETEEEIN Considerations for automatic

placement MEEEAHAYIEEE  Adjustment of mounting machine

O.F= R IIRNEERAS, FAROIZZRNTRRYPE.
@.WIERAS IR SANEAL T TR, HHEFIER

(D.Excessive impact load should not be imposed on the capacitors when mounting the PC boards.

(2).The maintenance and inspection of the mounters should be conducted periodically.

FIEFELEINot recommended HEFFEE Recommended
ST crack
Single-sided / Z Z
mounting supporting pin-H
WENGE crack ﬁ
Double-sided '/df - _
mounting Hﬂﬁiﬁ d . WP_' &
supporting pin
solder peeling —* crac}J

2015012701
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HEFIEERYZ: Recommended soldering profile
il

O FREEERRRERETZ
@.ARIF=mEATFERIRERETZ

(.flow Soldering is recommended;

@).flow soldering is suitable for bigger size MLCC

PERIREERZ Recommended Sn&Pb soldering profile [H]
7ii2 Reflow soldering

Temperature
300c —
250°C —
200c —
150c — —

Preheating 230

100¢c — i
50 c —,
L capacitor

over 1 over 1 within gradual cooling
minute minute 10

- e -

seconds

s¥E Caution Solder — ]

y S s

O IENRRISEEEENEERERERN 1/3 ~ 12, WAEFR:
@. I KAEER A mRLIEIREY,  IREE R RIF SR AL

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

(2).Because excessive dwell times can detrimentally affect solder ability, soldering duration should be kept as close
to recommended times as possible.

IEIEIE Wave solder profile

Temperature

300 ¢ |— Freheating 230 c-250 «
.. )
250 ¢ |— 1
[ k>
200 ¢ y |
7 4
150 ¢ b /7 S
100 € (— O
50¢ i "
over 2 averz within
minute minute 10 gradual cooling

seconds
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¥= Caution

O HHREBEIRTTD TR,

@ PR IS EEEA T 100~130C,

O IR EERAIREIESE AN,

(D.Make sure the capacitors are preheated sufficiently.

@.The temperature difference between the capacitor and melted solder should not be greater than 100

to 130°C.
(3.Cooling after soldering should be grad

F T84 Hand soldering

ual as possible.

Fit:
sk 1EHLiRE IBERINEE 1Bk LEE pesti=din ) REE PRI
BERSESL
A<130°C 55 350°C BK 20w #Y 1mm B®IK 58 <Vt B SR | iR
%

¥= Caution

O.BARIHEAER 1.0mm IhF 20W AUREEH.

@ ISR E IR .

(D.Use a 20w soldering iron with a maximum tip diameter of 1.0mm.
(2).The soldering iron should not directly touch the capacitor.

== JOEMIERERIZE Recommended Pb-Free soldering profilee

B7IE Reflow solderin

EiMER
3007

250

-
T

T
o Ee
— =

WFES

2007

120860 TG AT 180T
12068 B LR AT 130T

180T

10073}

50T

ol
Cver 1 Blinute |

13710s

€ 2

%R, BFeH

T snié-'_-.\'_"

2015012701
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IEIEIE Wave solder profile

Temperature

4 . 260 MAX
3o T
250+
200+
150 —
100 —
50 —
B be—ole
Over 2 minute 3"qSec. B&GsH

SIREEISHR Handling

Breakaway PC boards (splitting along perforations)
O EEARFHEWEES, YihTEEEERESHEERS RN,
@.DIREBISIRITRERAERTER, AaTLUBFAET,

(O .When splitting the PC board after mounting capacitors and other components, care is required so as
not to give any stresses of deflection or twisting to the board.

(2).Board separation should not be done manually, but by using the appropriate devices.

{RfF Storage
O E T EMNEPRFm: BE 5~40°C; {2EF <70% RH
@ mBEFZBRFEA—F, FmERZRnE 2R R,
O®.fmmiE, FRNE=BAGER.
@.SNEEHESRE XTRX5R,Y5V, X7T, X6S) HIBERERJESEHR/, FrLAERBEIRIHTN TS
EZEX—U%R. DER/IIEBESEEE 150°CHME 1 /NI ESIRSEZIWIAE.
(. Keep the storage environment conditions as following: Temperature: 5~40°C; Humidity: <70% RH

2. Don'’t open the tape until the parts are to be used, and store them within one year since the date printed
on the reel.
(3. Use the chips within 3 months after the tape is opened.

@ . The capacitance value of high dielectric constant capacitors (X7R,X5R,Y5V, X7T. X6S) 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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