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SANYEAR

ZERIEEBREEE Multilayer Chip Ceramic Gapacitor

ZEEXMESHSEE Multllayer Chip Ceramic Capaclto

m =545 5 Product Features

O “RRIEER, EFEMLATIEMNEFEL
O EEMA=EER, BEERIEESEIRIE; NMEESHERAEMNMEE, RIBEEEN
O ZHCOGEYEVERBERIENR, BRETIHEN. B, REBSRIUSREEEERFRE

® The precision of product size is high,suitable for auto SMT machines high efficiency assembly.

®FExternal Electrode has 3 layers,suitable for both wave and reflow soldering.

® Consist of all kinds of temperature dielectric material from COG to Y5V, suitable for computers,
communications,home appliances,instruments and other normal electronic equipments.

n R4 Product Construction

Ceramic Dielectric Material

[ Ewiesd
Shptg
External Electrode
==
e

Inner Electrode

m =2 Rt Product Dimensions

01005 0.40+0.09 0.20+0.09 0.29 0.13
0201 0.60+0.09 0.30%0.09 0.39 0.20
0402 1.00%0.30 0.50+0.30 0.80 0.35
0603 1.60£0.20 0.80£0.20 1.00 0.60
0805 2.00£0.20 1.25+0.20 1.4% 0.75
1206 3.20£0.30 1.60£0.30 190 0.80
1210 3.20£0.40 2.50£0.30 2.80 0.80
1808 4.50£0.40 2.00%0.30 2.80 1.50
1872 4.50%0.40 3.20%0.40 3.50 1.50
2220 5.70£0.50 5.00%0.40 3.50 1.30
2225 5.70%0.50 6.40%0.50 3.00 1.10
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HEHEZEAEXMEBRESE General Multilayer Chip Ceramic Capacitor

EMSERNEEHRSEE General Multliayer Chip Ceramic

n R4S Product Features

®COG (NPO) : BREMRIREIMAEBEER, BTEENEME, gitasas, RERSE0 + 30ppm/ CUIA, BAFHSH
.

OX7R: TUF/Z{ERN—MNaEIR R BER, BTIRNEME, aagsm ass, HEmRE (-55T~ 125C)
SEENBETEERE £ 15%LIK.

®X5R: T ZHERN—MRERELAER, BTIENRME, aagmm ass, #@EmsE (-55CT~ 85)
SEREABETENETE £ 16%0IA,

OY5Y. HEMANEBER, BTILNEMH, EEMRE (-30C~ - 85T ) SERNBEETMEEL, | 22%~ - 829%LIHA,
BEEaMEEY, JLUANMIRTHABR=NEE,

®C0G (NPO) : The most normal temperature compensated capacitor,belongs to Class | dielectric material with stable
performance, TC 0+ 30ppm/°C,high frequency.

®X7R. Widely used in industries temperature stable capacitor,belongs to Class Il dielectric material with high dielectric
constant,and the capacitance changed rate is £ 15% for workingtemperature ( - 55°C ~ + 1257C).

@ X5R. Widely used in industries temperature stable capacitor,belongs to Class Il dielectric material with high dielectric
constant,and the capacitance changed rate is * 15% for working temperature ( - 55°C~ + 85C).

®Y5V. Y5V dielectric is generally used dielectric material,belongs to Class Il dielectric material, it shows a variation of
capacitance within + 22% ~ - 82% when the temperature is between - 30°C ~ + 85°C.This kind of dielectric is with very
high dielectric constant and suitable for high value capacitors.

Mg RS Part Number

-t R imE R BEEHE oirRE HGERRE iE i ) SIS
Product Size mEYFE | Capacitance | Tolerance Rate Terminal |Packaging
Type T Voltage Type

zEpEs | 01005 COG | 1R5=1.5pF | A=%0.05pF | 4R0=4V N:4R (=% T=42H#
e, 0201 (NPO) | 100=10pF B=+0.1pF | 6R3=6.3V | #4845 Taping
=538 0402 XTR 222=2.2nF C==0.25pF | 250=25V N=Ag(or B=fsiigss
MLCC 0603 X5R 105=11F D=+0.5pF | 500=50V Cu)/Ni/Sn | Bulk
0805 YEu\ F=%=1.0% 101=100
1206 G=+2.0% 251=250V
1210 J=25.0%
1808 K=%10%
1812 M==x20%
2220 Z=+ B0%
2225 - 20%
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HilE B K& &2 General Multilaver Chip Ceramic Capacitor

" = RA{EEE Product Capacitance Range

HREAFE. JETS

151
181
221
271
331
391
471
511
561
681
821
102
122
152
182
222
272
332
392
472
562
682
822
103
123
153
183
223
273
333
473
563
104
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HEHMEZERXMEEERE General Multilayer Chip Ceramic Capacitor
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121
151
181
221
241
271
331
391
471
511
561
681
821
102
122
152
182
222
272
332
392
472
562
682
822
103
123
153
183
223
273
333
393
473
563
823
104
124
154
184
224
274
334
394
474
564
684
824
105
155
225
275
335
395
475
565
106
226
476
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HilE B K& &2 General Multilaver Chip Ceramic Capacitor
ERfiE: TESERS
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HEHEZEAEXMEBRESE General Multilayer Chip Ceramic Capacitor
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SANYEAR

AKX A E Specification and Test Methods

B AR IE A% Specifications and Test Method

1 Sram e R mEE (X101
Appreance No abnormalities On microscope
_ . SRABEAEF0.01mmT 43/
2 Diningﬂ_{IOﬂ o E@“’FEGE’W . Using calipers on micrometer with tolerance
NS Within the specified dimensions e Afns
nao less than 0.01mm
.3 =] EERATEEN
) Capacitance Within the specified dimensions

coG Cp<a0pF, Q=400+20Cp
Cp=20pF, Q=1000

WU:=100v DF<7.5%

W25V =Ur=50V, DF=2.5%
DF=10% 0201=104,0402=333
0603=104,0305=6584
1206=225,1210=475
DF=12.5% 0402=474

BUr=16V, DF=5.0%
DF=10%, 0201=104,0402=563
0603=564, 0805=105

X7R 1206=475,1210=106
BU:=10V, DF=7.0% Class I:
X5 DF =10%, 01005,0201 =123 Cp=1000 pF 1MHz £10%, 1.0£0.1Vrms
) 0402 =224,0602 =254 Cp>1000 pF 1KHz = 10%, 1.0+0.1Vrms
4 RIE(Q/DF 0805=225,1206=225
Dissipation 1210=226 Class Il :
Factor DF =15%, 0201=104, 0402=105 Cp<10uF 1KHz+10%, 1.0+04Vrms

Cp=10uF 120+24Hz 1.0£0.1Vrms
WUr =062V, DF=10%

DF =15%, 0201=104,0402=105
0602=106,0905=475
1206=476,1210=107

DF =20%, 0402=225

MU=V, DF<15%

BWU==50V, DF=12.5%
WU==25V, DF=7.0%
DF =09%, 0402=683,0602=474
0305=105,1206=475
YoV 1210=106
BU==16V, DF =15%
BWU==10V, DF =20%
BUe=6.2V, DF =20%

Cp>30pF Q=1000
=0 1pF <Cp=20pF Q=400+ 20Cp
Cp=1pF Q=200
WL, Ur=400V
Ur > 400V
a5 EsfA(IR] Ri=10 GQ 2 500QF, BE/ME FEFBATELG0 £ 57
5 Insulation CoG Ri=10GQ or 500QF, whichever
Resistance is smaller To apply voltage: Ur=400V
Ur>400V

Charge time:60 £ bsec
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AKX A E Specification and Test Methods

Ri=4 GQ 2100Q -F(LIFEEA
50Q-FI, H&E
Riz4 GQ or 100Q-F(50Q-F of
below rangel, whichever is
smaller
AR LASEE below range:
; y W50V 0402=104:0602=225;
5 %;%ﬁg%!?l KoR 0805=106;1206=106
S W25V 0201 =104;0402=224;
Resistance Y5Y . N N
0602=106:0805=106; To apply voltage: Ur=400V
GBS 1206=226;01005(X5R] Ur > 400V
W16V 06023=106;01005(X5R] Charge time. 60+ b5sec
W10V: 0201>104:0602=106;
0805=476:01005(X5R]
WE.3V:0201=104,0603=475;
1206=106:01005(X5R]
W4V 0603=226;0805=476;
1206=107;01005(X5R]|
FENAEE. U=<100V: 250%
100V <=Ur<1000V: 150%
CcoG Urz=1000V:120%
MhETEL 60 =58
fifs2 & X7R TR g BRI ABIZ50mA
6 Dieleciric No dielectric breakdown or
Strenath X5R mechanical breakdown To apply voltage: U= < 100V:250%
100V = U= < 1000V:150%
Y5V U==1000V:120%
Test time: 60 £hsec
Max current: should not exceed 50mA
N . HEFREINEITBE S =
LR =0230ppm/C Measure capacitance under follow table list
COG Temperature coefficient within
. 0= 30ppm/C ] 5 ] 4 5
R 26 +3C |- 55+0C| 25 +2¢ | 125+3T | 25 =20C
e XT7R X8R |25 +2C |- a5+3C| 28 20 | 85+3¢C |25 =2¢C
7| Tamserr SR SRRSDPIE § vy e s papesy Py praes
Coefficient X5R Capacitance change within +=15% v - - el f oo ek
of PS:COGTSETFIR: 16-24/)87
CThFL” \1-er‘alrulr_e COG Prelinminary Drying for 16-24hr
Characteristics
AC=[(Ci-CC* ATI*10° FHlorl
BBWN<+22%~-82% AC=(C-C1liC*100%
Y5V Capacitance change within Ci1 ~ bR FHIEE
+22% ~—82% Capacitance value at 1-5temperature
ATHSREL & Temperature variation]
AT=Ti-T1
MEAOEAT: BN (0201:2N; 01005:1N1
A7iEl, 10+ 14
Pressurizing force: 5N (02071:2N; 01005:1N|
COG time: 10+ 1 sec
. X7R FLRAZ MR s in B AR, B
8 AEEE%H No remarkable damage or hooked  ite \
- XBR removal of the terminations.
YEV Q
Chip
cress—section

o] asis
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AKX A E Specification and Test Methods

COG SRS FEF 57
. aew | XTR | SAERESEIRRLF5Y SRRt
IS o o 1 152 : - -
Solderability X5R ?esré;”f;réﬁgéﬁgad%ec of both Solder temperature: 2452 5C
YoV ' - Dipping time: 2+ 1 seconds.
‘ , BHEERENEEE E, 2B AELL.0mmis
FhI pants 2= WAL AL HERERIOED, Z/ T mm.
Appreance | No remarkable visual damage.
Solder the capacitor on testing substrate and
putt on testing stand.
The middle part of substrateshall successively
be pressurized by pressuringrod at a rated of
S COG: £ 5% = + 0.5pF ElEeAiE abc‘}utj .O|j|'||"|"|.‘i5\tac,uth theﬁdelﬂecﬂon
10 E%’ fjd_{z XTRIX5R: *12.5% become means of the 1.0mm.
endng Y5V . £20%
AR
Cap change| COG. within +5% or +0.5pF,
whichever is larger i
KTRMXBR within £12.5%
YAV, within £30%
NI FHA R Al RS
Appreance | Noremarkable visual damage.
. COG: 2.5% T+ 0.5pF MAfE | M 120~150°C 602
MR K7RIX5R. =15% JEHGRREE: 270=£5T
Resistance Y5V . +30% EANETEL 10 £ 1FL
”1 o | mEm
Soldering Cap change| COG: within +2.5% or +0.5pF, Preheating: 120~150T 60sec
Heat whichever is larger Soldering temperature: 270 5T
K7TRIXE5R within =15% Dipping time: 101 seconds
YAV within = 30%
DF/IR R REEANER
Meets initial standard value
I AAZARRE WRFERITHRER
Appreance | No remarkable visual damage To perform 5 cycles of the stated environment
COG: £ 2.5% 3 £ 0.25pF A fE o i itie)
XTRIXBR: +15% Step Temperature Time
SRR YOV A0 FREE0-3T
mERERN | o IRimE+0/-3" Ay
12 TE;I.\.‘ WfafT\FE‘ BT P o 1 Min.operating Temp.+0/-3°C 30min
"mperature Cap change | COG: within +2.5% or +0.25pF,
Cyt:\e whichever is ‘arger 2 25 2~ min
XTRIXSR within = 15%
YEV. within = 30% . FIREEL3-0T
3 Max.operating Temp.+3-0C 20rmin
DF/IR RS RIBENER 4 250 2.9 min
Meets initial standard value
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AKX A E Specification and Test Methods

Eipit BRI Al TR
Appreance | No remarkable visual damage

CO0G: £7.5% gk = 0.75pF BiEK{E
XTR/XBR. £25%

YBV . £30%8E-40% - +20%
S, JLJ :ttrElliﬁ[lOi:ﬁ]C
SEEE | 006, within +7.5% or +0.75pF, | BFTIEE: 00 ~95% RH

Cap change| \pichever is larger M gErt/E (RAs00VI
i pRTEE X7RIXER within = 25% MBzLATE]: 500 +12hrs
) Damp heat /. within = 20% o~ 4300 )
with load Y5V within £ 30% or-40% 0% Test temperature: 402 2°C

Humidity: 90 ~95% RH

Voltage: 100% of the rated voltage { max:500V 1
MEEN2ELLT Testing time: 500 £ 12hrs

DF Not more than 2 times of initial
value

Ri> 500M Q250 -F( 550 Fl,
= R VE

Ri>500MQ or 25Q-F(5Q-F of ],
whichever is smaller

G0 JOHITE o] W& s
Appreance | No remarkable visual damage.

COG: 3% 3+ 0.5pF, BEAE

XTRIXKAR: +26% LFIRZEREE 2T

EPNSt PUN HERE. Ur< 100V 150%

YEV . 230%8-40% ~ +30%

smny | DA ! 100V=U=< 1000V 120%
Gap change| COG: within 3% or +0.5pF, Ur=1000V 100%

U whichever is larger. TEzLESE): 1000 /B

14 XTRIXER within £ 25%

Life Test YEV, within +320% or—40% ~+30% | Test temperature: Max. Operating Temp =3°C
Voltage: Ue<100V 150%
. e 100V =Ur<1000V 120%
AIARERI2ASLUT Us=1000V 100%
DF Nat more than 2 times of initial Testing time : 1000hrs

value

Ri>1G Q500 -F(+A10Q-F],
=3 T

Ri>1GQ or 50Q-F(10QF of],
whichever s smaller

iE:

ASTATAZ AR AT SR 2R E SRR (R EEE 160 C AR/, AREIVERSEETREAS £ LNTNERE,
R.3.11.12.13. 14T R ER TARE24 + 2 (COG] 48+ 4(XTR. X5R. Y5V] MHLUSES
C.3.11.12.13 1 4TREB AR S BRI S, JRE: 25C+2C EREE, 25% ~80% RH.

00V X7R
W0V 0402>103; 0602=105;0805=105;1206=475;1210=475
W25V 0201=104;0402 =224 0603=225; 0805=225;1206=1006;1210=106;01005 ( X5R |
W16V 0201=104;0402=224;0603=105; 0305=225;1206=106;1210=476;01005 ( X5R |
W10V: 0201=473;0402=474;0603=474; 0305=225;1206=475;1210=476;01005 ( X5R |
W=6.2V Class ;01005 ( X5R |

MNote:

AT 1121214 Item need to do the pretreatment of class Il type capacitor (Perform a heat treatment at 160°C for Thourl,
Then recovery the capacitor at standard pressure conditions for 48 = dhours,Perform the initial measurement

E.2.11.12.12.14 ltem end of experiment Measurement to be made after being kept at room temperature for 24 £ 2 (COG| or
48 £ 4(XTR XBR, YBV] hrs.

C.2.11.12.15.14 ltem environmental conditions for electrical performance measurement, Temperature:25C + 2°C Humidity:
25% ~80% RH
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SANYEAR

NE£BENERSRES =A% Ceramic Dielectric Capacitor Capacitance Attenuation(Type Il

s X ENTRRERTERMEN

Ceramic Dielectric Capacitor Capacitance Attenuation Characteristic (Type Il)

[IZEREENE (EXTR. XORRYSVEHEZ ) MBASERANEKREREE . BREETEZREN, NMENLS RS0
ASHE, BT, RESEPYBEFREERaEIBaEiu IS, SRS SR EREN e i), X—W
SWAERENRHHNELIISR.

Ceramic dielectric (including X7R, X56R and Y5V characteristic types) capacitors use a ferroelectric material. When the
temperature is below the Curie temperature, the cubic crystal structure of the dielectric changes to the tetragonal phase,
which reduce the symmetry.Crystal lattice ions will continuously move to a smaller location potential, which causes
capacitance logarithmically reduced by time, and this phenomenon is called aging of Type Il ceramic dielectric material.

s MLCCEE R4S MLCC Capacitance Attenuation Characteristic

5
e —
~ T
5 T I Pt | L1 — C0G
9 \-..,___‘ — X7R
S -10 ~
ﬁ --.N\ —— X5R
“ 15 ~ — Y5V
& L
-20
-25
-30
1 10 100 1000
W EI(H)

FAMSEEN, NMBEREENAESTEREENE—RE (160C) EEERTLIKEEIVIAE, HESMEPCBR -
IR, BESEMSREININE.

The above phenomenon is reversible, if the capacitor is heated to a temperature above the Curie temperature (160 C)
after the capacity can be restored to the initial value. Therefore, when the capacitor attached to the PCB board is being
soldering, the value of capacitance will return to the initial .

m B S 451 Electrical Characteristics

1) $aE 4™ Frequency characteristics 2)Hi#{RES 1 DC Bias characteristics

S
100 -
0 \M\QNJN%N& ?"““ 0 NPO/SOV

XTRI50

P WL i
EEEe e L

M (e
TR (%)

\.,-M -80
i | YSVISOV
Con a1 1 10 100 1000 10000 -100
L] ] 10 20 30 40 50

HHBE (V)
LA EFrE IR SRR ESE,
W FEAEER I EEREESSUPHEREE,
All above typical electronic characteristics are for reference only.
Please contact with SUP representative for detail information of any specific item.
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jE3E %&£ Helauve miormation

m [EC-63 ##¥HE Nominal Capacitance

=N 1.0

E3 1o 2.2 A7

ER 1.0 1.8 2.2 3.3 a7 6.8

E12 1.0 1.2 1.2 1.2 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2
Eza |1 1Atz 12 retEf 2o 22 zal 27|20 33| 36 39 43|47 8] 56l 6zl e8)] 7.5 8.2] 91

EENT0=1.4F E12:0=1.2
E1&FIH8% ( Series Capacilance | 1pF 10pF 100pF 1000pF 10000pF 100000pF -

m EIAS 4185 Temperature Characteristics Symbol

0 C -1 0 +30 G
0.2 B -10 1 +60 H
0.8 L -100 2 +17( J
0.9 A -1000 3 +250 K
1.C M -10000 4 =500 L
1e P 1 5 1000 M
2.2 R 10 6 +2500 N
3.2 S 1oe 7
4.7 T 1000 8
7.5 u 1000C 9
#isa): COG

C:0

0:-"

G: £30ppm

+10 z +45 2 1.0 A

=30 Y HG5 4 +15 B

~55 X 85 5 £2.2 C

+105 6 +3.3 D

+125 7 4,7 E

+150 8 £7.5 F

+200 9 +10 P

+15 R

22 S

F22to-33 T

+2210-56 U

r22t0-82 \Y

flleg), X7R X5R Y5V
X:-nh o X:-nh o Yooduo
7:+725°C Br+in
R: 104 Vi +20% 0 —82%
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Shenzhen Sanyear electronic co. , Itd

T sk BEREHHEX

RYIDBAL  RINTHEEXEEEEEREAL
BiE 1 0755-83666866 83232952

f&E 1 0755-83666899
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