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X8R

X8R 150

X8R MLCC

SUMMARY

e Types of Dielectric Material and Capacitor
X8R  The capacitor made from X8R material is considered as Class capacitor with high dielectric constant.
These capacitors can be used for applications up to 150  with stable performance and high reliability. These
capacitors are fit for applications exposed to high temperature such as automotive electronics, oil exploration

equipments and lighting equipments, etc.
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DIMENSIONS AND STRUCTURE
DIMENSIONS
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Type Dimensions  (mm)
.. . . ] L w T WB
British expression | Metric expression
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
0.80+ 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 1.00+ 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 0.80+ 0.30
1808 4520 450+ 0.40 | 2.00+ 0.20 < 2.20 0.80+ 0.30
1812 4532 450+ 0.40 | 3.20+ 0.30 < 3.50 0.80+ 0.30
2220 5750 5.70+ 0.40 | 5.00+ 0.40 < 3.50 1.00+ 0.40
2225 5763 5.70+ 0.50 | 6.30+ 0.50 < 6.20 1.00+ 0.40

Note We can design according to customer special requirements

STRUCTURE

NO Name

Ceramic dielectric

Inner electrode

Substrate electrode

Nickel Layer

Tin Layer
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HOW TO ORDER
0603 P 473 K 500 N T
NOTES
DIMENSIONS unit  inch/ mm
0402 0603 0805 1206 1210 1808 1812 2220 2225
SizeCoe
X
xW) | 0040 006x 003 008x 006 012x 006 | 012x 010 | 018x 008 | 018x 012 | 02x 020 | 02x 05
inch
X
x W) 100x 050 160x 080 200x 125 320x 1680 | 320x 250 | 450x 200 | 450x 320 | 570x 500 570x 630
mm
DIELECTRIC STYLE
(Dielectric Code) P
(Dielectric) X8R
NOMINAL CAPACITANCE (unit) pF

(Express Method) (Actual Value)
OR5 0.5
1RO 1.0
102 10x 107
473 47% 10°

R

Note: the first two digits are significant; third digit

denotes number of zeros; R=decimal point.
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CAPACITANCE TOLERANCE

(Codk) B c D F G J K M S z

+50% +80%

S + 0I0pF | + 0250F | = O5pF | + 10% | + 20% | + 500 | + 10% | + 20% . .
B C D < 10pF

Note These capacitance tolerance B, C, D are just applicable the capacitance that equals to or less than 10pF.

RATED VOLTAGE

(unit)

(Express Method)

(Actual Value)

R

6R3 6.3
500 50x 10°
251 25x 10
102 10x 10

Note: the first two digits are significant; third digit

denotes number of zeros; R=decimal point.

TERMINAL MATERIAL STYLES

Termination Styles

(Express Method)

Nickel Barrier Termination

N

PACKAGE STYLES
B T
Bulk Bag Taping Package

/ Temperature Coefficient /Characteristics
Dielectric | Reference Temperature Point | Temperature Coefficient | Operation Temperature Range
X8R 20°C +15% -55 150
4 14
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Capacitance Range

X8R

a 6.3V 10V 16V 2V 0V
220pF
330pF
470pF
680pF
820pF
1.0nF
1.2nF
1.5nF
1.8nF
2.2nF
3.3nF
3.9nF
4.7nF
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0603 0805
X8R X8R
4 | 63V | 10V | 16V | 2BV | S0V | 100V | 4V | 63V | 10V | 16V | 2BV | 50V | 100V
220pF
330pF
470pF
680pF
820pF
1000pF
1500pF
2200pF
3300pF
4700pF
5600pF
6800pF
8200pF
10nF
12nF
15nF
22nF
33nF
47nF
68nF
82nF
100nF
120nF
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1210

X8R

X8R

4V

63V | 10V | 16V

2V | 50V

470pF

680pF

820pF

1000pF

1500pF

2200pF

3300pF

4700pF

5600pF

6800pF

8200pF

10nF

12nF

15nF

22nF

33nF

47nF

68nF

82nF

100nF

120nF

150nF

220nF

330nF

470 nF

100V

4V

6.3V

v

16V

25V

0V

100V
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1808

1812

X8R

X8R

1000pF

1500pF

2200pF

3300pF

4700pF

5600pF

6800pF

8200pF

10nF

12nF

15nF

22nF

33nF

47nF

68nF

82nF

100nF

120nF

150nF

220nF

330nF

470nF

560nF

1.0u F

4/ | 63V | 10V | 16V | BV | S0V | 100V | 250V
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2220 2225

X8R X8R

16V | 25V | S0V | 100V

4/ | 63V | 10V | 16V | 25V | 50V | 100V | 250V
2200pF
3300pF
4700pF
5600pF
6800pF
8200pF

10nF
12nF
15nF
22nF
33nF
47nF
68nF
82nF
100nF
120nF
150nF
220nF
330nF
470nF
560nF
1.0u F
2.2u F
33u F

Note We can design according to customer special requirements.
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Reliability Test

Item

Technical Specification

Test Method and Remarks

Capacitance

Should be within the specified tolerance.

25 +3
Test Temperature: 25 + 3
: IKHZ+ 10%
1 1.0+ 0.2Vrms
Test Frequency: 1KHZ+ 10%
Test Voltage: 1.0+ 0.2Vrms

C< 10pF
:1KHZ+ 10%
=50V | %V | 16V | 10V 6.3V
1.0+ 0.2Vrms
Test Frequency: 1IKHZx 10%
(DF, tand ) Test Voltage: 1.0+ 0.2Vrms
Dissipation < 7% C 10pF
Factor < < < < C 33F 1120+ 24 HZ
25% | 35% | 50% | 50% | <100% :0.5¢ 0.1Vrms
C33F Test Frequency: 120+ 24HZ
Test Voltage: 0.5+ 0.1Vrms
160+ 5
< 75%
25 £3
(IR) C< 25 nF, Ri= 10000MQ < 50mA
Insulation | C 25nF RieCr 100S Measuring Voltage: Rated Voltage
Resistance Duration: 60+ 5s
Test Humidity: < 75%
Test Temperature: 25 + 5
Test Current: < 50mA
250%
15
/ 50mA
(I.DWV.) ( MLCC)
Dielectric .
) No breakdown or damage. Measuring Voltage:250% Rated voltage
Withstanding .
Duration: 1 5s
\oitage

Charge/ Discharge Current: 50mA max.
(This method excludes high-voltage MLCC)

10
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Item Technical Specification Test Method and Remarks
80~120 10~30
95% Preheating conditions:80 to 120 ; 10~30s.
: SnPh 6337
Solderabilty At least 95% of the terminal electrode is 2358 5 1245+ 5
covered by new solder. 2+ 055 2+ 055
Visual Appearance: No visible damage. Solder Temperature: 235+ 5 Solder Temperature; 245+ 5
Duration: 2+ 055 Duration: 2+ 055
Ace | 51 100~200 10+ 2
1265+ 5
110+ 1s
DF 1 same to initial value. 10
Resistance to IR Same to initial value . 24i 2 .
Solcering ‘ Preheating condiitions: 10010200 ; 10+ 2min.
et Solder Temperature: 265+ 5
2 95% Duration: 10+ 1s
Appearance  No visible damage.At least | Clean the capacitor with solvent and examine it with a
95% of the terminal electrode is covered by | 10X(min.) microscope.
new solder. Recovery Time: 24+ 2h
Recovery condition: Room temperature
AlLO; PCB
1mm
0.5mm/sec.
mm
Appearance: No visible damage. {N l T=10
Resistance
to Flexure — V¥
of
Substrate
(Bending 45+ 2 45+ 2
Strength) Test Board: Al,Os;0r PCB
A C/C i .10% Warp: 1mm
Within + 10% Speed: 0.5mm/sec.
Unit: mm

The measurement should be made with the board in
the bending position.

1
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Item Technical Specification Test Method and Remarks
I SN 10+ 1S
Termination . . .
) No visible damage. Applied Force: 5N Duration: 10+ 1S
Adhesion
1 24+ 1h
5 4
1 (-55) 30
2 (+20) 2 3
3 (+150) 30
4 (+20) 2 3
+
T A C/C + 10% Sreheati dit 24% 2N 1h
el re - Up-
mperau A C/C- Within + 10% reheating conditions: up category_temperature,
Cycle Recovery time: 24+ 1h
Initial Measurement
Cycling Times: 5 times, 1 cycle, 4 steps:
Step Temperature Time (min.)
1 | Low- category temp. (-55) 30
2 | Normal temp. (+20) 2 3
3 | Up- category temp. (+150) 30
4 | Normal temp. (+20) 2 3
Recovery time after test: 24+ 2h
A + 10%
C/C | Within + 10% 40+ 2
<9 90~95%RH
DF | Not more than twice of initial 500
value.
Moisture Ri> 1000MQ  Ri=Cg> 255 48
. Temperature 40+ 2
Resistance | o - Humidity 90~95%RH
Ri> 1000MQ or RisCg> 258, | MY °
whichever is smaller. Duration  500h
Recovery conditions Room temperature
. Recovery Time 48h
Appearance: No visible damage.

12
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Item Technical Specification Test Method and Remarks
A + 20% 100V
C/IC | Within £ 20% 15
1000
DE <2 150
Not more than twice of initial value. 50mA
Ri= 2000MQ  RieCg= 50S
, 48
Life Test IR Ri> 2000M Q or RieCgr= 50S, | Low-Voltage 100V
whichever is smaller. Applied Voltage: 1.5 x Rated Voltage
Duration: 1000h
Temperature 150
.. Charge/ Discharge Current: 50mA max.
Visual Appearance: No visible damage. Recovery Conditions: Room Temperature
Recovery Time: 48h
A C/C i 2 0%
Within + 20% 100v< 500V 2
< 2 100
PF | Not more than twice of initial value. 50mA
Ri= 2000MQ RieCg=> 50S 150
Middle IR . . 48
. Ri = 2000M Q Ri e« Cr = 50S .
&high . . Applied Voltage:
whichever is smaller. .
voltage 100V< Rated Voltage 500V 2 Multiple
Life Test Duration: 100h
Charge/ Discharge Current: 50mA max.
Visual Appearance: No visible damage. Temperature 150
Recovery Conditions: Room Temperature
Recovery Time: 48h
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 lhour. Then recovery the capacitor

at standard pressure conditions for 24+ 1hours
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