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SUMMARY
@ Types of Dielectric Material and Capacitor
XHIGH FREQUENCY TYPE: The capacitor of this kind dielectric material is considered as Class I
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.
X X7R. XBR., 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 II capacitor whose capacitance
is higher than that of class 1. 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.
X 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 ClassII 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. lIdeally suited for bypassing and decoupling application circuits
operating with low DC bias in the environment approaches to room temperature.
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DIMENSIONS AND STRUCTURE
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7 2 |V 7 /R
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- - WB
WB
|JIII
it Type JR~f Dimensions  (mm) PN
e ) i
Serhldeor | Adlor S-T o Special
British Metric electric L W T WB Instructions
expression | expression
I 0.6+0.03 | 0.3+0.03 | 0.3£0.03 | 0.15%0.10 C<<220nF
0201 0603 Aﬁf’l')ﬁ.
I1electric| 06+0.05 | 0.3+£0.05 | 0.3+0.05 | 0.1540.10 C=220nF
FeVE s ATRRIE A R R R BT R 5 % ) il R B il o
Note: We can design according to customer special requirements.
=) e
X 45t STRUCTURE L R
NO Name
@ B REA o
Ceramic dielectric
® P HLAR
Inner electrode
6 HhHLR
Substrate electrode
@ . PR
Nickel Layer
6 _%E—'
Tin Layer
AR 3t 10 it




| ER X A R R 1R AR 1R S IR

GULAMNGENING FENGHUA ADVANLCED TECHNOL DG Y B 0ING L0, LTIL

A

=. BEMKRFERGFE  HOW TO ORDER
0201 CG 680 J 500 N T
® @) ® @ ® ® @

U8 NOTES:

M~} DIMENSIONS i Cunit): inch/ mm
ULRST KX 5 (LXW) KX 5 (LXW)
(type) Inch m
0201 0.02X0.01 0.60<0.30

@ A1 JFf2E DIELECTRIC STYLE

TOFRR
(Dielectric CG CH |HG|LG| PH|RH| SH|TH| U | SL B X BS | DS E F
Code)
IO
. | COG|COH|HG|LG| PH |RH| SH | TH| U | SL | X/IR| X5R | X7S | X6S | Z5U | Y5V
(Dielectric)
@ FEFE7EE NOMINAL CAPACITANCE FAT (unit): pF
S ZIVIE:N PR AH
(Express Method) (Actual Value)
OR5 0.5 T SRR AR, BTN 0
1R0 10 E(J/l\éﬁ, Rj’ﬂ’J‘éﬁ)ﬁo
; Note: the first two digits are significant; third digit
102 10X10 denotes number of zeros; R=decimal point.
224 22%10"

@ 7Z5Ei57 CAPACITANCE TOLERANCE

fRH% (Code) A B C D F G J K M S z

R + + + + + + + +10%

+20% | +50% | +80%
(Tolerance) | 0.05pF | 0.10pF | 0.25pF | 0.5pF | 1.0% | 2.0% | 5.0% 2% | 2%

% AL By C. D iRZEH T2 <<10pF 7=

Note: These capacitance tolerance A, B, C, D are just applicable the capacitance that equals to or less than 10pF .
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® %iE Wk RATED VOLTAGE

B (unit): V

R W/

S T SR
(Express Method) | (Actual Value)
6R3 6.3
500 50%10°
201 20X 10'
102 10X 10

T SR AL EC T AT AT B = A0 0 I

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

® kA4 E TERMINAL MATERIAL STYLES

55335 (Termination Styles) F 5 (Express Method)
ali g Sk (Silver Solderable Termination) S
alifiinsk  (Copper Solderable Termination) C
— =83k (Nickel Barrier Termination) N

@ f35 X PACKAGE STYLES

B

T

#r ks (Bulk Bag)

i %% (Taping Package)

M. ¥R R B/ Temperature Coefficient /Characteristics

WIS SR E AN i A BV
Dielectric |Reference Temperature Point| Temperature Coefficient | Operation Temperature Range
COG 20°C 0+30 ppm/C -55°C ~125°C
COH 20°C 0+60 ppm/C -55°C ~125°C
HG 20°C -33+30 ppm/C -25°C~85C
LG 20°C -75+30 ppm/C -25C~85C
PH 20°C -150+ 60 ppm/C -25°C~85C
RH 20°C -220+ 60 ppm/’C -25°C~85C
SH 20°C -330£60 ppm/’C -25°C~85C
TH 20°C -470£ 60 ppm/°C -25°C~85C
uJ 20°C -750+ 120 ppm/C -25C~85C
SL 20°C -1000~+140 ppm/C -25°C~85C
X7R 20°C +15% -55°C~125C
X5R 20°C +15% -55°C~85C
X7S 20°C +22% -55°C ~125C
X6S 20°C +22% -55°C~105C
Z5U 20°C -56%~+22% 10°C~85C
Y5V 20° -80%~+30% -25°C~85C
A T S BRPRIELE R BN eV 22 2 R FH il BEAE 20°C 1 85°C - [R] I FoL 7% S AR Ak K Aff s 119, T

1128 R A S5 B Rt JEE R B0 4 A 9 R 2 i) ) PR 2 R AHDGS 20°C Y HL 2 0 AR A R A RE 1
Note: Nominal temperature coefficient and allowed tolerance of class I are decided by the changing of the

capacitance between 20°C and 85°C. Nominal temperature coefficient of class IIare decided by the

temperature of 20°C.,
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Ti. FEWGE&HHBIE Capacitance Range and Operating Voltage
A7 /unit: pF
JT Rk e L 7% &y Hl Capacitance
Size Code Rated Voltage COG(NPO)(PF) Y5V (Z5U)(PF)
VAV —_ _
6.3V — 10,000~100,000
10V _ o
0201
16V o 10,000
25V 0.1~1,000
50V 0.1~220 e
JUSHRUAG | e R 7 B Hl Capacitance
Size Code | Rated Voltage X7R (PF) X7S(PF) X5R(uF) X6S(uF)
4V —_— 10,000~1,000,000 0.015uF~1uF 0.015uF~1uF
6.3V o 10,000~220,000 0.015uF~1uF 0.015uF~1uF
0 o1 10V 100~22,000 10,000~220,000 0.015uF~1uF 0.015uF~0.22uF
16V 100~22,000 o 0.015uF~0.22uF | 0.015uF~0.1uF
25V 100~10,000 o 0.015uF~0.1uF 0.015uF~0.1uF
50V 100~1,000 o 0.0047uF~0.01uF o

it AR R R IR BOR B AT 5 5 SR 7

Note: We can design according to customer special requirements
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75 AEEMERR  Reliability Test

i H

Item

BRI

Technical Specification

Wk ok
Test Method and Remarks

ARBE=N
Eas =y

Capacitance

[EN
Class |

VT F T R 22 )
Should be within the specified

tolerance.

EeTES

Measuring

NG N

Measuring Voltage

FRFR A B

Capacitance
Frequency

< 1000pF 1IMHz +10%

1.0+0.2Vrms

>1000 pF 1KHz+10%

IES

Cless 11

VAT Fi E 1R 25 200
Should be within the specified

tolerance.

MRAELSE:  25°C£3°C
Test Temprature: 25°C =3°C
C<10pF: MiAAi#: 1KHz+-10%
P H 2 1.0£0.2Virms
Test Frequency: 1KHz +10%
Test Voltage: 1.0+£0.2Vrms
C>10pF X7R. X5R. X7S. X6S. Y5V
MRASZ: 120+ 24 Hz
I HL 0.5 4+0.1Virms
Test Frequency: 120+24 Hz
Test Voltage: 0.5+0.1Vrms
MR :1+0.1KHz
DA L Hs 0
Test Frequency: 1+0.1KHz

Z5U:
.5+0.05Vrms

Test Voltage: 0.5+0.05Vrms

BAES IEV)
(DF, tan §)
Dissipation

Factor

[EN
Class |

DF

eI ES

Measuring

T HL s

Measuring

FRFR A B

Capacitance

Frequency \oltage

<0.56%

Cr<5pF 1IMHz +10%

1.5[(150/Cr)+7] X 10™

5pF<Cr<<50 pF | 1MHz+10%

<0.15%

50pF<Cr=<1000 1.0+0.2Vrms

1MHz +10%
pF

<0.15%

>1000 pF 1KHz+10%

p=i|
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Item Technical Specification Test Method and Remarks
=50V 5V 16V 10V 6.3V C<10uF
XTRI <35% | <35% | <50% | <50% | MRAER: 1IKHz+10%
W Test Frequency: 1KHz +
047uF) | 047uF) | 0. ) |0 ) -
X6S | <25% s W F F 10%
~ <100% | <100% | <100% | <100%
= Test Voltage: 1.0+0.2Vrms
o (c=| (c=| (c=| (c=
T 047yF) | 047UF) | 0154F) | 0I3F) | c>10pF  X7R. X5R. XS,
il
. | xR S0 | <Ih | <I% | X65. Y5V
(DF, tan8) | 1I3%
Dissination | Cles 11 xR (C<| (C<| (C<|AsiZx: 120424 Hz
issipation | Class
Fai’tor XIS | oo | o | OOMTHP) | OO4TUF) | OOTUF) | JijiketsJ5:0.5+0.1Vrms
X6S < 1% | < 1% | < 10% | Tegt Frequency: 120424 Hz
< (C=| (C=| (C =115t Voltage: 0.5+0.1Vims
0402) Q047UF) | 0047UF) | OOATUF) | 75 - gifist i1 + 0. 1K Hz
=25V 16V 1oV 6.3V W3k HE 0.5+ 0.05Vrms
.y <70% Test Frequency: 1+0.1KHz
c<aoP 05+
75 <15% <15% <15% Test Voltage: 0.54+0.05Vrms
<O.0%
c=10P
IR H A0 T
k) < i= Q N \
| CI0nR RIZS0000M WA ;6045 7
Cless] | C>10nF, Ri* Cgr=500S MR <75%
2 2% LRI _ W 25°C+3TC
(IR) XIROGR] | C=25 nF, Ri=10000M € WL L. <50mA
Insulation K X7SX6S | C>25 nF, Ri+ Cr=>100S Measuring Voltage: Rated Voltage
Resistance Duration: 6015s
Cless 11 Y5V | C<25nF, Ri=4000M Q Test Humidity: <75%
75U C>25nF, Ri* Cr>100S Test Temperature: 25°C =3C
Test Current: <<50mA
D LS -
[ 5% 300%#E i 1125: 250%
HE HL R
IfE:  1~5 %  mOREEHR: AN
IR it 50mA
©ow) ‘ - X5 BB EE T i [ MLCC
) | AR A bl o e (R RBD R )
Dielectric No breakdown or damage Measuring Voltage:
Withstanding ge- Class I :300% Rated voltage
\ltage Class I1 :250% Rated voltage

Duration: 1~5s

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

p=il

10 7T
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Iltem Technical Specification Test Method and Remarks
F B AT 80~120°C (UL R Fiidk 10~30 5.
B AT 95% Preheating conditions:80 to 120°C; 10~30s.
T AN To R WA, AHYEEE (SvPb: 6337) | Rk
v
Solderabilty At least 95% of the terminal electrode is | 453 i : 235+5°C =L 245+5°C
covered by new solder. = —_— = i
. . = a): 240.5s =t a): 240.5s
Visual Appearance: No visible damage.
Solder Temperature: 23515°C | Solder Temperature; 245+5C
Duration: 2+05s Duration: 2+05s
TiH | NPOA SL | XTRIXGER H HIAAT 100~200°C (1 2 T Tl 102 434k
Y5V | Z5U B +
tem | NPOWSL | /X7SIX6S BB/l 265+5°C
BN TH]: 10+ 1s
ACIC| <£05% | 5+10% | -10—20% N o . .
T SRR T E 10 fiFA IR PUEE
A PF | same ['?o initial value JCERE): 2422 /il IR i
Resi EE : Preheating conditions: 100 to 200°C; 104 2min.
HBIKE H \
& o IR Same lt:]o/Tn't'aI alue Solder Temperature: 265+5°C
Soldering Heat initial value. Duration: 10+ 1s
=Y 327 . . . . - -
SEML: Tonl Wi A =95% Clean the capacitor with solvent and examine it with a
Appearance: No visible damage.At least | 10X (min.) microscope.
95% of the terminal electrode is covered | Recovery Time: 24+ 2h
by new solder. Recovery condition: Room temperature
LR IR L WRIGHEM: AlL,O5 5% PCB
Appearance: No visible damage. IR : 1mm
it 5 . 0.5mm/sec.
Hf7: mm
VAR E%%Tiﬁﬁi@u\%o
B R 20 { f i T=10
Resistance _y
L i |
Q | O
to Flexure - Imm
of Substrate : O A
) ACIC <+10%
(Bending 45+2 45+2
Strength) Test Board: Al,O;0r PCB
Warp: Imm
Speed: 0.5mm/sec.
Unit: mm
The measurement should be made with the board in
the bending position.
e ST AT LA A3 HnisJr: SN w1l 10418
Termination . . )
. No visible damage. Applied Force: 5N Duration: 1015
Adhesion
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Item Technical Specification Test Method and Remarks
RS (228): LBBRZSHIEREE, 1 /MK
WS : 24+1h
ACIC: B4
[ 2% <+1%k+1pF, A 5K, MEAILUE 42D
S PN BB M CC) fisi) %
[12%: B,X,BS,DS: <+10% o T RS
EF: <+20% h (Saramsrs s ) %
$2p Wi (+20) 2~3
Class I : <+1%or *1pF, o B
whichever is larger. 3 | e |
Class1I: s g 1l Ao
SEL R AT _ FaL Gl (+20) 2~3
Tﬁﬁﬁﬁe S e RIGTRIACE (RS I 2452h
Cycle ' Preheating conditions: up-category temperature, 1h
Recovery time: 24+ 1h
Initial Measurement
Cycling Times: 5 times, 1 cycle, 4 steps:
Step Temperature (°C) Time (min.)
1 Low- category temp. 30
(Vovizszsomo %)
2 Normal temp. (+20) 2~3
3 Up- category temp. 30
(Vevizsiixsrists. xes:+105)
4 Normal temp. (+20) 2~3
Recovery time after test: 24+ 2h
[ 25 <+2%3:k £ 1pF,
WM 2 R
I12%: B,X,BS,DS: <+10%
A EF <£30%
C/IC |Class1: <®2%or *1pF,
whichever is larger. S 40+2C
ClassIl: B,X,BS,DS: <+10% | #/%: 90~95%RH
EF: <+30% [ ] 500 /)N
| S2EAIERE | e s
TV 06 DF | Not more than twice of initial | | X
Moisture value. JCEINR]: 24 /ML 2K)s 48 /1 (112K)
Resistance [ 2%: Ri=2500M Qi Ri+ C,=> | Temperature: 40£2C
258 WU 2 PN Humidity: 90~95%RH
Class [ : Ri=2500M Q 5k Ri* Ci | pyration: 500h
=25S whichever is smaller. N
IR 1125 Ri=1000M Q2 Ri* C> Recovery conditions: Room temperature
255 I P4 7 i nas Recovery Time: 24h (Classl) or 48h (Class2)
ClassIl : Ri=1000M Q &} Ri* C:
=25S whichever is smaller.
SR it

Appearance: No visible damage.

B9 W
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Item Technical Specification Test Method and Remarks
[ 2K <£2%uk+1pF
WF# 2 Pk L
1%: BXBSDS: <+200% | W/ (<100v)
A EF: <+30% HK: 1.5 f5%0E TR &
cic Class [ :<<+2% or +1pF, IS [i): 1000 /)M
whichever is larger. WA 125°C (NPO. X7R. X7S) 85C (Y5V,
Class1l: B,X,BS,DS: < 120% X5R) 105°C (X6S)
EF: = =30% e AL 50mA
<2 %1 f N .
DF Eozt {Er[n?riu*g]ﬁ twice of initial WAL S5
. Wi initi e , . ;
At value JRCE R 24 /NEF CT 28, 8748 /Mif (T2,
Life Test [ 2. Ri=4000M Q5 Ri* Cr=> Low-voltange (<<100V)
40S UM 2 thigi N Applied Voltage: 1.5 x Rated Voltage
Class | : Ri=4000M Q &}, Ri* Cg | Duration: 1000h
IR =408 whichever is smaller. | Temperature: 125°C (NPO. X7R. X7S) 85°C
I[3%: Ri=2000M Q& Ri* Cr= | (Yy5V, X5R) 105C (X6S)
80S UM # L IV, Charge/ Discharge Current: 50mA max.
ClassIl: Ri=2000M Q &, Ri* Cg o
: . Recovery Conditions: Room Temperature
=50S whichever is smaller. Recovery Time: 24h (Class 1), or 48h (Class2)
S ki Y Hme: |
Visual Appearance: No visible damage.
A

LIPS (U6 2 2 38):

W HL A TBE L IR L B PR AR Rt mT B E B S il B R 48 1h 5, B AR ROARHE R AR T K
2 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+ 1lhours.

P LSBT RRCAS 1) 3 7 4 #E




