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1. AR KA F4rIE Types of Capacitor and Dielectric Material
KCOG: RN B AL [ RBASE, GRFEH. hEE COG i, MR mbtEaetae, JLFAk
T F M TR) R AR AT AR A . TG, AR MR EKE B s b, g . IR AT FL R
*COG: The capacitor of this kind dielectric material is considered as Class I capacitor, including general
capacitor and high frequency COG capacitor. The electrical properties of COG capacitor are the most stable one
and have little change with temperature, voltage and time. They are suited for applications where low-losses and

high-stability are required, such as filters, oscillators, and timing circuits.

XXTR. X5R. X6S. X7T. X7S: WHRANFAEHIEA SN RARS, BAREPMEEES, AR KA
Bawe, BABRERNRERE, SHTARUE), REEERASP BT, WRE. M. 5. S
S,

X XT7R. X5R. X6S. X7T. X7S: 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 I . 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.
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2. PEELEEM Product Frame

F5 2K
No: Name
1 W A ot
Ceramic dielectric
5 5 P L
; Inner eletrode
3 5 Hhif
I OQuter eletrode
4 BZ
Nickel
Bz
5 .
Tin
EEiE(Tel) o 86-T68-6355040, 485023 B (Fax):( 7630 6353028, 63535021
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3. PR A S Ay 2 PN
General Product Parts Numbering System
(1) (example)
TCC 0805 X5R 105 M 500 F T
M % B 2% TR RR BERE HE B % B
DLy Dielectrics Capacitance RatedVoltage Thickness
Code of CoG Tolerance 4R0=4.0Vpc A:0.50mm
Ceramic X7R ,X5R, A=+0.05pF 6R3=6.3Vc B:0.60mm
Capacitor X7T,X6S,X7S B=+0.1pF 100=10Vpc C:0.80mm
C=40.25pF 160=16Vp¢ D:0.85mm
D=40.5pF 250=25Vpc E:1.00mm
F=+1.0% 500=50Vpc F:1.25mm
v v G=+2.0% 101=100Vp¢ H:1.60mm
JR =} Chip Size HLAH J=£5.0% 201=200Voc G:2.00mm
B Type=Lsw Capacitance K=£10% 251=250Vpc M:2.50mm
02010 600.30mm 105=1010° M=420% 501=500Vpc Z:0.30mm
s _
0603=1.60>0.80mm S & 10 102=1000Vpc
Two  significant
0805=2.00>1.25mm o v
digits followed by ] ]
1206=3.20%1.60mm £, %% Packing
no. of zero B: IS
1210=3.20>2.50mm - .
B: bulk packaging
in a bag
T: YR
T: tape carrier
packaging
72 i AT AR AL
R TAEREVEE R R BERRE R
C0G -55°C~+125C 0430ppm/°C
X7R -55°C~+125C +15%
X5R -55°C~+85C +15%
X7T -55°C~+125C +22/-33%
X7S -55°C~+125C +22%
X6S -55C~+105C +22%
& (Tel EH 'MCJMZ"‘_Z; 6833021+
E-mail: marke Website: http oote oo 5
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4. F=RZAEVE Product Capacitance Range

0201(0603)R~F

0201(0603)

COG %41 XTR#R 4 X5R %4 X6SH 4

X7T #541

Cp/Npc

ol
o
N
(&

50 25 25 16

10 6.3 25 16 10 6.3 16 10 6.3

OR1

OR2

OR3

OR4

ORS5

O0R6

O0R7

O0R8

O0R9

1R0

1R1

1R2

1R3

1R5

1R6

1R8

2R0

2R2

2R4

2R7

3RO

3R3

3R6

3R9

4R0

4R3

4R7

5R0

5R1

5R6

6RO

6R2

6R8

7RO

7R5

8RO

8R2

9RO

9R1

100

220

330

390

470

680

[N IS NI NI NSH IS IS IS IS IS IS In INN IS IS Ia [N ISR (SN IS (G [ [ I I I I I NN IS IS IN INNT IS IS ISR IS ISR ISR (W [GNE IS [aNE FaNE NI NN
[N G NI N NS IS ISNE NS IS IS IS NN INNT IS IS IS IS IS (SN IS IS [ NI I NS NS NI IS IS IS IS IS INNTE NN IS NN NN NN SN SN SN IS SN R NS

101

181

221

241

271

331

471

681

751

102

152

222

332

472

ON DN OO [N NN N NN [N [N NN

682

103

N DN DN [ON NN DN NN NN NI N[N [N

153

223

473

863

[N IS NN ISR S B IS IS ISNE I I IS NN NN NN IS NN IS ISNE IWN
IS IS NN IS IS IS IS IS IR ISNE IS ISV IS IS IS IS ISNE IS IWNE IWN]

104

IS IS I NS IS IS IS IS IS IS IS IS INN Ia IS IS NN NN NN NN

224

ON [N DN DN [ON DN DN 0NN DN DN O ON NN N[N NN [N [N
IS INNN SN [N [N NN NN NN (SN SN INNE (WS INNE ISNEISNE ST ST ISNE SN SN SN
IS INNH NN [N IS NN NN NN (SN SN INNE (SN NN NN NS IS ST ST S8 IS SN
IS IS IS IO N N N SO S IS IS IS IS [N In IS ISNE INNE INNE [NNE [N

474

ON DN DN DN DN DN DN 0NN DN DN [N NN NN NN NN NN
IS IS [N PN IS NI NS NS IS IS IS IS IS IS IS SN ISR INNE [WNE [NAE NN
IS ISR [EN G N N NN S S IS IS IS IS IS IS INN NN ISNE INNE INNE [WNE W)

105

DN DN DN DN DN DN DN NN NN NN I NN NN N[N [N [N NN
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Above capacitance for reference only,
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actual cap. Range depends on the standard products.
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0402 (1005) R~F

0402(1005)
COG %% XTRZ 5 X6SH % X5R 7%
CpNpc| 50 | 25 |50 |25|16 (10| 6 |50 |25]16 |10 | 6 |50 |25 |16 |10

OR1
O0R2
OR3
OR4
O0R5
OR6
O0R7
OR8
O0R9
1RO
1R1
1R2
1R3
1R5
1R6
1R8
2RO
2R2
2R4
2R7
3RO
3R3
3R6
3R9
4R0
4R3
4R7
5R0
5R1
5R6
6RO
6R2
6R8
7RO
7R5
8RO
8R2
9RO
9R1
100
120
150
180
200
220
270
300
330
390
470
560
680
820

X7T &5
16(10(6.3] 4
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Above capacitance for reference only, actual cap. Range depends on the standard products.
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5. P25 R~ Dimensions

A% : 0201. 0402. 0603. 0805. 1206. 1210,
Chip Size: 0201,0402,0603,0805,1206 and 1210

L

e o e

—3

Al = w ¢ g min T (mm) /A% Code
Type (mm) (mm) (mm) (mm)
0201 0.60+0.03 0.30+0.03 0.1~0.2 0.2 0.304-0. 03 z
0201*2 0.60-0.03/+0.1 | 0.30-0.03/+0.1 0.1~0.2 0.2 0.30-0.03/+0.1 z
0402 1.0040.10 0.50+0.10 0.15~0.3 0.4 0.50+0.10 A
0402*2 1.00-0.05/+0.2 | 0.50-0.05/+0.2 0.15~0.3 0.4 0.50-0.05/+0.2 A
0603 1.6040.10 0.80+0.10 0.2~0.6 0.5 0.80+0.10 C
0603™ 1.60+0.20™ 0.80+0.20" 0.2~0.6 0.5 0.80+£0.20™ C
06037 1.60-0/+0.3 0.80-0/+0.3 0.2~0.6 0.5 0.80-0/+0.3 C
0.60+0.10 B
0805 2.0040.10 1.2540.10 0.2~0.7 0.7 0.85+0.10 D
1.2540.20 F
0.60+0.10 B
0805™* 2.00+£0.20™ 1.25+0.20" 0.2~0.7 0.7 0.85+0.20 D
1.2540.20 F
0.85+0.10 D
1.0040.10 E
1206 3.20+0.20 1.6040.20 0.3~0.8 1.6 e 1020 -
1.6040.20 H
0.85+0.10 D
1206 3.204+0.30" 1.60+0.30™ 0.3-0.8 16 1002010 £
1.2540.20 F
1.60+0.30™ H
0.85+0.10 D
1.2540.20 F
1210 3.2040.30 2.540.20 0.3~0.8 1.6 1.604-0.20 H
2.00+0.20 G
2.50+0.30 M
0.85+0.10 D
1.2540.20 F
1210 3.20+0.40™ 2.5+0.30™ 0.3~0.8 16 1.60+0.30 H
2.00+0.20 G
2.50+0.30 M
* AR ZE R SR UUA LuF KA BRI R T,
*2 AR R B S HR LA 100nF K DL AR = 5 R~
*3 BRI AR B SHR N 10uF B PA BRI 5 R~
==} 768-68339 » 683023 R (Fax) i 7632 6833928, 6833521«
E-mai Website: hitp cote oo
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6. FARBE R KA
6.1 #¥E Appearance

Specification and Test Condition

kA Dielectrics

HARE R Specification

MR 441 Testing Condition

COG/XT7R/X5R
IXTTIX6S/X7S

1/10L<L<1/8L,1/10W<W<1/8W,

VI0T<T<1/8T (UFEZ—TAFTE,
HEAEHRE)

(None is acceptable, All judged
unqualified)

ERIR Ay

Visual inspection.

6.2 R~F Dimensions

Within the specified dimensions

27 Dielectrics HiRZE 3K Specification M 2% 4 Testing Condition
COG/XT7RIX5R FE SR i L A TR
IXTTIXBS/XT7S Using calipers on micrometer

6.3 A& Capacitance

KA Dielectrics

Hi AR RK Specification

MR 441 Testing Condition

FEEOR A H A 22T LN

Within the specified tolerance

1.040.2Vrms, 1IMHz+10%

J: 45%; K:#0%; M: 0%

COG (C>1000 pF, 1.040.2Vrms, 1KHz+10%, )
A:20.05pF;B:40.1pF;C:30.25pF;
D:30.5pF;J: 35%
TEESR B A ZETHE N 1.040.2Vrms, 1KHz+10%
XTRIX5R/XTT - .
Within the specified tolerance (Cp>10uF,0.540.1Vrms,120+24Hz)
/X6S/X7S

BvE: MARIERE: 25°C+3°C, MERVBAE: <70%RH. 4F%f — 2B R kg 55 £ 2 ab i, %4k |
EAE 150°C AT 1 /NI, JRE 48h JEHEATINE .

a T 1% s O TEO £0S S A 0T Y — % .
ol e (- Gal M a4 Moo
L LS LI =A% L8 ln g 8 g . gl R s R e L ahf .

E-mail: market @ china-
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#i3% Dissipation Factor

J57 Dielectrics FARELR Specification M3 %44 Testing Condition
1.040.2Vrms,1MHz#10% ,25
Cp<30pF, Q>400+20Cp; C
COG p30pF, Q P (Cp>1000pF,1.020.2Vrms,1K
Cp=>30pF, Q>1000 Hz+10%)
HIE U, |B=EEHE DF
=25V |C=0.47uF =10%
o=01 =25V [C=0.01uF 7. 0%
oy |CS0.4TMF =7.0%
CZ0.47TuF =10%
0402
. C=0.1uF =7.0%
=20V
C>0.1uF =10%
oy |CS0.4TMF =7.0%
CZ0.4TuF =10. 0%
o = 00 1.040.2Vrms, 1KHz+10%
XTRIX5R/XTT 0603 C=0.1uF =D5. 0% ) )
IX6S/XTS >25v |0, 1uF=c=022uF |=7.0% || (CP=10uF0.530.1Vrms,
C>0.22uF <10% 120424Hz)
<oy |[CSLMF =7.0%
_ C>1uF =10, 0%
0305
) C=0.47uF =7.0%
=25V
C>0.47uF =10. 0%
<oy [CS2.20F =7. 0%
2.2 UF=C<C47uF  [=10.0%
1206
o C<1UuF 7. 0%
=25V
1 LF=C<{47 uF =10. 0%
C<2.2uF 7. 0%
1210
2.2 UF=C<4TuF  [=10.0%
s MRIEEE: 25°C+3°C, MNAMEREE: <T0%RH. &15%F 2R MM 75 2581 Ab B, 254 %
axfE 150 CHALEE 1 /N, JHCE 48h JE #EAT I

FRYE(TeD) & 86

E-mail: market @ china-
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6.5 #4aZHFH Insulation Resistance

2% Dielectrics

Fi AR LR Specification

Ik 644 Testing Condition

COG/XT7R/X5R
IXTTIX6S/X7S

Ur<

Ur<S50V, KT 10 GQ B8 100Q-F /CR(KT
Horp iU E AR

50V , More than 10 GQ or 100Q-F /CR,
whichever is smaller.

Ug<<50V U p=Ug ;
75 HL [7]:6025 75

I E:25C

Charge Time:6045sec
Temperture:25°C

COG/XT7RIXTT
IX6SIXT7S

Ur>50V, KT 4GQ 5 100Q-F/CR (KT H
HHRIN )

Ug>50V, More than 4 GQ or 100Q-F/CR ,
whichever is smaller.

Ug<<400V U u=Ug
Ur>400V U »=400V;
78 LR [A]:6025 £

TR :25C

Charge Time:6045sec
Temperture:25°C

ks MR

25°C+3°C, MKW : <70%RH.

6.6 it HL /K Dielectric Strength

2k Dielectrics

52 Wi G | Rated voltage range

i B 2 BE AR 5 7% Measuring Method

COG

Ur<50V

it INAUE HLE 1) 300%,5 P, i K HLIREAS
L 50mA

Force 300%Rated voltage for 5second.
Max..current should not exceed 50 mA.

XTRIX5R/IXTT
IX6S/XT7S

Ur<50V

JEINAT E HUR ) 250%,5 5, f K HLARAS
it 50mA

Force 250%Rated voltage for 5second.
Max..current should not exceed 50 mA.

COG/XTRIXTTIXTS

100V <<Ugr<<500V

Jita IR e FLFR 1) 200%,5 B, B oK LA
i 50mA

Force 200%Rated voltage for 5second.
Max..current should not exceed 50 mA.

500V<<Ug<<1000V

it INAUE B ) 150%,5 5, i K HLIREAS
it 50mA

Force 150% Rated voltage for 5second.
Max..current should not exceed 50 mA.

1000V <<Ugr<<2000V

Jite I A 52 R ) 150%,5 B, B oK FELTRAS
Rt 50mA

Force 150%Rated voltage for 5second.
Max..current should not exceed 50 mA.

Ur=2000V

AT S HLE ) 120%,5 5, ok L AS
it 30mA

Force 120%Rated voltage for 5second.
Max..current should not exceed 30 mA.

150 et 0TI
(i o G114
a -\.-\....-_-\.J DaddFLl

bsite: 1'.?'.*_': WL Ccteoo
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6.7 FrHAEE B Temperature Coefficient of Capacitance

et BARTR A 5%
Dielectrics Specification Testing Condition
A A AE430ppmIC UL 5 R R L 2
HEE{E30.2% B40.05p Measure capacitance under follow table list temperature:
FLLA 7E 140~150°C AL EE 1 /hf, JCE 24h JERHATIIE .
COG Temperature coefficient within 1 COG,
+30ppm/C; STEP | X7RXTT X0 "OoR X7
Cp drift within 20.2% or 1 25 49 o5 49 25 49 25 49
+0.05pF 2 5543 5543 5543 5543
B AR AEH5%LL P 3 25 2 25 2 25 2 25
X7RIX5R | capacitance change within 4 12543 10543 8543 12543
+15% 5 252 2522 2522 252
1) COG

HEEBNUSE IRy PR 3 WENHRAREER AR

B AR AT +22%, -33% LA ‘ i ‘
1. 370 5 SRR A B R Z I S R E AN R ME 2

X7t Capacitance change within | 30 7 24 pry3 S LUSE 3 25 B0 A R B %,
+22%, -33% 2) X7R. X5R. X7T. X6S Fll X7S
5 25 CI A S EAH LR, AR ARG N A
FOR PTG Z A

AR AT A22% L Y
X6S/X7S | Capacitance change within
+22%

£V 0201/223 2 LA k. 0402/104 % VL F#ik% . 0603/334 Jz UL F#i#% . 0805/105 % LA F3i%
1206/1210 225 J VL E#ES, W HE: <0.5V.

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% L8 ln g 8 g . gl R s R e L ahf . v Voldliog 1 VoldldidLl
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6.8 P& Adhesion
2574 Dielectrics FiARER Specification MR &1 Testing Condition

i hn 6N ik 7y, FERER 104 1
The pressurizing force shall be 6N (=600g*f) and
the duration of application shall be 10+1sec.

A, I EA R

R
COG/XTRIX5R | No removal of the terminations or
IXTTIX6S/X7S | other defect shall occur.

hooked jig \

[ﬁ} board

Chip

cross—section

6.9 A48 Solderability of Termination

4! Dielectrics BOARZER Specification MR Z 1+ Testing Condition
G 24535°C
L1y .| BAFE]: 24 Fb
S HU BB RUR T 95%, 7Lk X)H\E " P .

Iru; P Nl y e
COG/XT7R/X5R . ) Solder temperature: 24535°C
IXTTIXBS/XTS 95% min. coverage of both terminal Dipping time: 241 seconds.

electrodes and less than 5% have pin | Completely soak both terminal electrodes

holes or rough spots. in solder
6.10 My /& Resistance to leaching
2R Dielectrics FARELR Specification i 41} Testing Condition

Tii#h: 120°C~150°C/60 F»
Uiy AR EE S AR AS /N T 95%, HFLER | $54PiREE: 27045°C
FURE AR /N T 5%, 7MW TC T 24 BRARE: 104
COG/X7RIX5R | 95% min. coverage of both terminal | il it 5 4= ¥ A K7 5
IXTT/X6S/XT7S electrodes and less than 5% have pin | Solder temperature: 27025°C
preheated: 120°C~150°C/60sec
Dipping time: 101 seconds.

Completely soak both terminal electrodes
in solder

holes or rough spots.

No remarkable visual damage.

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% L8 ln g 8 g . gl R s R e L ahf . v Voldliog 1 VoldldidLl
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6.11 YFEARS &5 Bending

27 Dielectrics FeARER Specification M3 2% Testing Condition
¥ AR B A e MR B B, % EFTR
JoA] WA A Ji L 1.0omm/s FREE SN E S, 5 Lmm,

e L 7 . . Solder the capacitor on testing substrate and put
AR T T £5%E it on testing stand. The middle part of substrate
0. 5pF  CHU# KAED shall successively be pressurized by pressuring
COG rod at a rated of about 1.0mm/sec. Until the

i deflection become means of the 1.0mm.

No remarkable visual damage

Cp change within 5.0% or

20 50 pressurizing

iOSpF, whichever is Iarger. —— speeding: 1. Omn/sec.
pressurize
R230 ‘
~
5 N FLEXUREST
%ﬂﬂi‘ﬁ{%, capacitance meter
nte 45 L 45
B R /5 0,

IX6S/X7S
No remarkable visual damage

Cp change <+10%

s menm smeseen e
FERE (Fax) t( 7682 68350928 , 6833021+
.
Website: http:/ www.octe.ooe
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6.12 MIEEEH Resistance to Soldering Heat

X% Dielectrics HiARE R Specification I3t 4 £ Testing Condition
JEPEIRE: 27045°C
Ti#k: 120~150°C 60 5

A ‘El I =245
ROl R | B 104 #
A AR AE2.5%5E40.25pF UK o \
M) LA EEIR T HE 2442 (COG) B 48+4(XTR.
DF 4 5 W I 1 sk X5R. X7S. X7T. X6S) /I LA Il &
IR 27 W 08 1 Bk WS FERRTERAF TR
COG No remarkable visual damage * A LR R 2 B A A R
Cp change within +2.5% or =0.25pF, 3 ) »
whichever is larger. £ 140~150CHEAT 1 /NI AL BE S £ =00 T
DF meets initial standard value. 5 4844 /i

IR meets initial standard value. NN
M EATLHE

Soldering temperature: 27045°C

Preheating: 120~150°C 60sec.

Dipping time: 101 seconds.

Measurement to be made after being kept at
room temperature for 242 (COG) or
4844 (X7R ,X5R, X7S. X7T. X6S) hours.

JCHH AT LR A Recov ery for the following period under the
AN TE T 5% LA standard condition after test.

DF i1 E 7= i [ HI R *Initial measurement for high dielectric constant
IR ¥ & P2 dh T AR AR 1) B R

X7R/X5R/XTT type

Perform a heat treatment at 140~150°C for lhr

IX6S/X7S i .
No remarkable visual damage and let sit for 4834hrs at room temperature.

Cp change within 7.5%
DF meets initial standard value. Perform the initial measurement.
IR meets initial standard value.

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% Va-woldldwS ) Uad AL L ahf . v Voldliog 1 VoldldidLl
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6.13 JEERENEIL Temperature Cycle

2 Dielectrics AR E SR Specification Ik 644 Testing Condition
JC B S5 HT G R B IRIEAT 5 NG
. B To perform 5 cycles of the stated
R AL 5% 40.25pF (BUEZHAD) B | apivermrons
A B B IR 5]
coG Step Temperature Time
}}&EII NI=| H
No remarkable visual damage ! ]Bljiféﬁ“m)g 30min
Cp change within #2.5% or #0.25pF, whichever 5 -
is larger. 2 25C 2~3 min
3 b PR 2K 50 B | 30 min
+3/-0°C
4 25C 2~3 min
TEEIR N E 4824 XTR, X5R, X7S.
X7T. X6S) /M LLjE il &
* e HL R A A AR A A (I
£ 140~150°C HEAT 1 /NN #u s 3 /5
T B S AT ARG TEEIR T A 4844 /N
HEAAAERT 5% LAY M= E
Measurement to be made after being
XTRIXSR/IXTT No remarkable visual damage kept at room temperature for 24+2hrs
IX6S/XTS L (COG) or 48z4hrs (X7R, X5R, X7S.
Cp change within +7.5% X7T. X6S) at room temperature, then
measure.
*Initial  measurement  for  high
dielectric constant type
Perform a heat treatment at
140~150°C for 1hr and let sit for
484hrs at room temperature.
Perform the initial measurement.
FEE(Tel) © 86-768-6833549 , 683923 TEE (Fax) :( 768 6833928, 68535921+
E-mail: market@ chinz- threecircle.com Website: hittp: cote.ood
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6.14 FaASMWH Moisture Resistance ,steady state

2574 Dielectrics FARELR Specification MR Z 14+ Testing Condition
IR : 402°C
SIS R AR L] MBS 90~95% RH
R SRR AL N N
e . N . WS 1A 500 H2hrs
R fEA50%K, 20.5pF R Ly | DT
Cp<10pF, Q>200+10Cp;
10<Cp<30pF, Q>275+2.5Cp =R N E 242 (COG) B
Cp=30pF, Q2350 - 4844(X7R. X5R. X7S. X7T. X6S)
IR: KT 1000MQ E% 10Q-F(HUE /ME) JINEE DL T
CcoG No remarkable visual damage
Cp change within 25% or 0.5pF, whichever is | */ /1 H 5 ¥ f 2 2% B R A 18 ) &
larger. 7E 140~150°CHEAT 1 /NI [ #sb 22
Cp<10pF, Q>200+10Cp; o g s
10<Cp<30pE, Q>275+2.5Cp JRAEEH T ACE 48464 /N
Cp>30pF, Q>350 M EYIIGE
R*C>1000MQ or 10Q-F, whichever is
smaller Test temperature: 4042°C
Humidity: 90~95% RH
Testing time: 500 #1.2hrs
Measurement to be made after being
kept at room temperature for 24+2hrs
(COG) or 484#hrs (X7R, X5R, X7S.
X7T. X6S)
*Initial measurement  for  high
AW R R Ak AT dielectric constant type
REAMYIEH2.5% LA Perform a heat treatment at
DF WA 2 450 F 140~150°C for 1hr and let sit for
IR: KT 1000MQ 55 10Q-F(HUE /M) 48=Ahrs at room temperature.
XTRIX5R/IXTT Perform the initial measurement.
IX6SIX7S Cp change within #12.5%
DF:Not more than 2 times of initial value
R*C>1000MQ or 10Q'F, whichever is
smaller
BHiE(Tel) - 86-768-6835949, 683923 EH (Fax) 1 7683 6853928, 6833921+
E-mail: m arketi china- threecircle com Website: http: cote.ood
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6.15 WA Damp heat with load

%57 Dielectrics FeARFR Specification R 414 Testing Condition
MR : 402°C
SMULTER T WL 0 ##[2L: 90~95% RH
A RAFAE AT 5%E0.75pF (BB LA | R HE HLE
A IR H]: 500 +.2hrs
Cp<30pF, Q>100+10/3*Cp
Cp=30pF, Q=200 W FKE 2442 (COG)
COG IR: KT S00ME 2k 5Q- F(IEIMH) 48+4(XTR. X5R. X7S. X7T. X6S)
No remarkable visual damage b
Cp change<+7.5% or #0.75pF, whichever is AN DL
larger.
Cp<30pF, Q>100+10/3*Cp *E 402°CUR LT, ¥ A A I e
Cp>30pF, Q>200 _ | EEJE hrs.
R*C>500MQ or 5Q-F, whichever is FR R, ARSI R RCE
smaller A8+
M EATAE A
Test temperature: 40+2°C
Humidity: 90~95% RH
. \oltage: 100% of the rated voltage
ZI:X)Q?&E)%EEJWJ,M% Testing time: 500 #12hrs
AR AE412.5% LA P
DF AR 2 520 F ‘ Measurement to be made after being
XTRIXSR/XTT | IR KF 500MQ 5 5Q-F(HUE/IMH) kept at room temperature for 24+2hrs
IXBSIXTS No remarkable visual damage (COQG) or 4844hrs (X7R, X5R, X7S.
Cp change<+12.5% X7T. X6S)

DF:Not more than 2 times of initial value

R*C>500MQ or 5Q-F, whichever is
smaller *Apply the rated DC voltage for 1

hour at 402°C.
Remove and let sit for 4844hrs at
room temperature.

Perform the initial measurement.

>
@
3
;H
+
g
=
¥
a0

FlE: IR SR DOE TR R

o

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% Va-woldldwS ) Uad AL L ahf . v Voldliog 1 VoldldidLl
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6.16 A Life Test

2K Dielectrics

HiARE R Specification

MR 44 1F Testing Condition

COG

HMULTG B 2 AT LA A%

A REANAE 3% 840.3pF  (HUBCRAED
LA

2 A{E 30pF UL L, Q>350

KB 10pF L L H/NTF 30 pF,
Q>275+(2.5* Cp)

HE/NT 10pF,Q>200+10*Cp

IR: KT 1000MQ 8% 5Q-F(HUE /M)
No remarkable visual damage

Cp change<+3% or +0.3pF, whichever is
larger.

Q=350 (Cp=>30 pF)

Q>275+(2.5* Cp) (10 pF<Cp<30 pF)
Q>200+10*Cp (Cp<10 pF)
R*C>1000MQ or 5Q-F, whichever is
smaller

XTRIX5R/IXTT
IX6S/XT7S

AMULIE BH & B L5
RRBAEH2.5% LN

DF RAIGEER 2 f5 LT

IR: KT 1000MQ BY 5Q-F(HUE /M)
No remarkable visual damage

Cp change<+12.5%

DF:Not more than 2 times of initial value
R*C>1000MQ or 5Q-F whichever is
smaller

MRS FPREHIEE43C

HLE :
Ur<<100V 1.5 5% B (* W459F)
PRI ] 1000 7)NFf

S T E 2442 (COG) ik 48#4(XT7R.
X5R. X7S. X7T. X6S) /N LLJ5 &

* T L AR A AR E I
fE ERRIGREASC, KA Ein 1.5 15 4E
BV 1/
LR, R AR EE SR T 48+hrs
MEYIIE B A E

Test temperature:
Max. Operating Temp. #3°C
\oltage:
Ur<<100V 150% of the rated voltag (*Remarks)
Testing time: 1000 hrs

Measurement to be made after being kept at
room temperature for 2442hrs (COG) or 48z4hrs
(X7R, X5R,X7S. X7T. X6S)

*Initial measurement for high dielectric constant
type

Apply 150% of the rated DC voltage for one
hour at the maximum operating temperature
3C.
Remove and
temperature.
Perform the initial measurement

let sit for 48#4hrs at room

vk I SRS AGEH TR S, ANEH T SR .
ZyE*:. 0201, 0402/104 J% UL ¥ . 0603/105 Az LA E#iks. 0805/225 K LA bHits .
1206/475 K UL _FRUAE . 1210/225 J DL ERUAS, %M 1 A5800E H K.

. 1 o
FEE(Tel) ¢ 86-768-6

E-mail: markst
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7. P2 %E Packing
7.1 833052 Bulk Packing
10000 MASE %% FEK . Standard packing 10Kpes/bag; others are according to customer request.
7.2 4i7 A B3 Tape Packing
A R~} Size (mm) Yy B (ML pesireel)
Type KEL i W JEET 45717 Paper Tape SR Plastic Tape
0201 0.6 0.3 0.3 15,000 N/A
0402 1.0 0.5 0.5 10,000 N/A
0603 1.6 0.8 0.8 4,000 N/A
<0.85 4,000 N/A
0805 2.0 1.25 ‘
>0.85 N/A 2,000 (&% 3,000)
<0.85 4,000 N/A
1206 3.2 1.6 :
>0.85 N/A 2,000 (5% 3,000)
<1.25 N/A 2,000
1210 3.2 2.5
>1.25 N/A 2,000
7.2.1 467 R~} Dimensions of Packing Paper
«:“' 4.010.1 -
o B g
I | I =
ZCREERCERCERCE S Ch
BRI IE RIS
\ \ \ \
Type A B C D T
0201 0.36+0.03 | 0.67+0.03 | 2.0+0.10 | 2.0+0.05 0.42max
0402 0.65+0.10 | 1.154+0.10 | 2.04+0.05 | 2.0+0.05 0.8max
0603 1.05+0.10 | 1.85+0.10 | 4.04+0.10 | 2.0%0.10 1.1max
0805 155+0.15 | 2.3+0.15 | 4.040.10 | 2.0%0.10 1.1max
1206 1.95+0.15 | 35+0.15 | 4.040.10 | 2.0%0.10 1.1max
(B4 unit: 22K mm)
FEYR(Tel) : 86-768-6853049, 63592 R (Fax) i 7632 6833928, 6833521«
E-mazil: market@ chinz- circle.com Website: hitp: www octe.ood
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7.2.2 ¥Ry R~F Dimensions of Embossed Packing

8mms, 4mmii B SR

12mm%E, Smm/4mm|a) B4R

+0.1
202009 8.0+0.1""  2.0+0.05 $5-0
0% + 0.3+0.1
. L eH01 0.2510.1 17501
40401 nt)l/.ﬁ—u 2‘—9:5” U5y 75401 001 i
¥ [
o ld ool O D el |
-5 - - - T 0l I \ S |
e T Bkl
oo o ogh Jd | Ly ‘ S D
i ] Ll | ) T o
I e B A N AV |1 L4 1__|
1z (] \_i_‘ [ [AYY
; BT T
L] Bzt Fkat

aA2.5
A: 145+0.20 B: 225+0.20 (0805) A: 1.954+0.20 B: 3.504+0.20 (1206)
A: 290+0.20 B: 3.60+0.20 (1210)

7.2.3 44 R~ Dimensions of Reel

13.01.0 R 6 EFemm)

17.0%1.0 (G S EL12mm)

60 ]

0
180t|_5

s
1.0

9.0 Zo" (4 EE8mm)
1.0 .. e
13.0 0 (4498 8 12mm)

7.2.4 %R 52 Taping Figure

oooo

SEEEEL

7% % Component

a T 1% s O TEO £0S S A 0T Y
ol e (- Gal Aty
L LS LI =A% Va-woldldwS ) Uad AL

E-mail: market @ china- threscircle.com

T s ale]

(P07 unit: 22k mm)

w.ccte.oo
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2% [ #B4> Empty section

7% 2 \EB4) Chip insertion section %% 4 #4> Empty section

Y

hl

L_a L_a

o o clo

b

SREY NN

L_a L_d L_2a L_oa

r-A
I

)

7.2.5 487 J7¥% Taping Method
02 P I G A T -5 8211

SHORCGRCNGNCONG)

PE— N —

B ——

H1_EAE R H DT [ h i iy, AR IR LA T gy B A I

FEG T IR, /0B 6 ANMAEER) 5] i .

FEGs I, Z5HE N B U 5] AR ) B AR

FERL T ) 2225 P 7 il R (N AR R A 0 TR BRI 0.1%80 1 MR, AIESIR AR IR .
AT B AN N G I 2%, ASREFIEALIEAL .

AL RTHRZE Y 10 AMEEE: 0.3 ZKBLA.

A ES SR NAE 0.1 % 0.6 AR LARY, HIJy i dn N EFTR.

(DTapes for capacitors are wound clockwise. The sprocket holes are to the right as the tape is pulled toward the user.

(@ The top tape and base tape are not attached at the end of the tape for a minimum of 5 pitches.

(@Part of the leader and part of the empty tape shall be attached to the end of the tape as follows.

(®Missing capacitors number within 0.1% of the number per reel or 1pc, whichever is greater, and are not continuous.

B The top tape and bottom tape shall not protrude beyond the edges of the tape and shall not cover sprocket holes.

@®Cumulative tolerance of sprocket holes, 10 pitches: 40.3mm.
(DPeeling off force: 0.1 to 0.6N in the direction shown down.

165-180°
_— T fiE Top cover
I 1
N LT Carrier
EHiE(Tel) & 86-768-6833040, 683023 FERE (Fax) t( 7682 68350928 , 6833021+
E-mail: market @ china- thres circle.com Viebsite: http: w.octe.oo

30



BN =3 (HH) BHOERAF

Chaozhou Three—Circle (Group) Co., Ltd.

=IRAE ] b : EERAEM RS SR T 2 FRER(Post Code) © 3156464
ADD : 5zn Husn Industrizl District Feng Tang Cheo Zhou GuangDong, Chinas
= om b P 4% 5  Document No.
SPECIFICATIONFOR APPROVAL DRAAW108H/0-2022

726 TEMAFRE Reel Label

RoHS
TCCOB03XTR104K500CT

Lot No.7ID120889A

@ Qty.4000pes %

RN %S The Contents of Label

() TCC 0603 X7R 104 K 500 C T
o © B @ 6 © O
OF & B A 285 Code of Ceramic Capacitor

@JXF chip size, @i FEHFM: dielectrics, @7 & capacitance, ©%F & %F % tolerance,

© %1€ H ) rated voltage, /& thickness, ®fL%% packing
(2) 77&hittS Lot. No.: 71D120889A
(3) % & Qty: 4000pcs

(4) ROHS:GREEN PARTS &k}

7.2.7.5M3% Package

7.2.7.1 A%E5F Carton

7.2.7.1.1 A3 R~} Carton Size

L W H
41.0cm 38.5cm 20.2cm

7.2.7.1.2 BE: 240Kpcs/F§ The Quantity: 240Kpcs /one carton
1 P25 £=40,000PCS 1 INNER BOX=40,000PCS

1 fu3E4  =40,000PCS =6 £135 £=240,000PCS 1 CARTON=40,000PCS =6 INNER BOX =240,000PCS

RoHS HriR(H4E % K7k i)  according to customer request

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal Aty B oo L AN LR, s, ) +
L LS LI =A% Va-woldldwS ) Uad AL L ahf . v Voldliog 1 VoldldidLl

E-mail: market @ china- thres circle.com Website: hitp:.www.cote.cod
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7.2.7.2 WAEZEE Inner Box

7.2.7.2.1 BFE &R Size

L W H
18.5cm 6.5cm 19cm

7.2.7.2.2 ¥&: 40Kpcs /&

1 #£=4000PCS 1 REEL=4,000PCS

1 f1%%£5=4,000PCS <10 # =40,000PCS 1 INNER BOX=4,000PCS > 10REEL =40,000PCS

FHYR(Tel) : 86-763-685394%, 683923 R (Fax) i 7632 6833928, 6833521«
E-mazil: market@ chinz- threecircle.com Website: http:www.octe ooy
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8.MLCC f# FHy# &3 Precautions on the use of MLCC
8.1 HLEEMR 1T PCB Design
8.1.1 HL AR B ¥t Design of Land-patterns
AR G I TR HERE RIS, AT BB IR R R R .
Al thas T AN IR B 5
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.

R AR BT B S RS

Recommended land dimensions for a typical chip capacitor land patterns for PCBs
PR R HEFF VO RGT (362 mm):

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

Fits SIZE 0603 0805 1206
L 1.6 2.0 3.2
A
w 0.8 1.25 1.6
A 0.8~1.0 1.0~1.4 1.8~2.5
B 0.5~0.8 0.8~15 0.8~1.7
Cc 0.6~0.8 0.9~1.2 1.2~16

Land pattern .
chip capacitor solder resist

g

S P
PR HERF BT RS (342 mm)

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

A% SIZE 0201 0402 0603 0805 1206 1210
L 0.6 1.0 1.6 2.00 3.2 3.2
AN
W 0.3 0.5 0.8 1.25 1.6 2.5
A 0.20~0.25 | 0.35~0.45 | 0.6~0.8 | 0.8~1.2 | 1.8~25 | 1.8~2.5
B 0.20~0.30 | 0.40~0.50 | 0.6~0.8 | 0.8~1.2 | 1.0~15 | 1.0~15
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

LB AR S R 7 A AR UMON, J RO BE 7T, PREEE vt B SR L 5 AR
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions
when designing land-patterns.

FE R A — SRR S R T DL«

Examples of good and bad solder application

Vebsite: hitpr/ www.octe oo 33
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T H ltem ANHEFE45#:) Not recommended #7454 Recommended

FrAR oE Far 5] £k lead wire of component _

07T PR 2 cotdering fron __ 1 solderresis |

Mixed mounting of SMD m
and leaded component | 1 |
1T JEC R PR R 4 [——chasis

__solder (for grounding)

Component placement
close to the chassis

AR oA lead wire of component
5] 2R e R IR soldering iron 1 solder resist
Hand-soldering of leaded M%J x /
components near mounted M
components | | | |

8.1.2 EREHM Pattern configurations
N A SR R SN . PRGSO E, AT AR/ FER AR LE S IS 52 B0 AT LRS 7
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.

AHESF 451 Not recommended | #E77 4544 Recommended

FL AR 25 7

Deflection of

the board

XEF R 2 TR AT HL RS, AR RN SZ R MIHURN 70 K/ 5 R SR I 22867 % . ISR 1 — L8P BETE. To

layout the capacitors for the breakaway PC board, it should be noted that the amount of mechanical stresses given

depending on capacitor layout. The example below shows recommendations for better design.

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% L8 ln g 8 g . gl R s R e L ahf . v Voldliog 1 VoldldidLl
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___|
E
I ’
— —
perforation C .

_|

a— .
slit

magnitude of stress A>B=C>D>E

FEWAG 73 PRI PR B BR AR, s 007 St I AT LBRORE 73 5545 P B D5 58 RAR K . 203 rLBR AR iR e i 2 21
3y I TS 2 N /TN U2 7 N VA <0 - N P U o VAP e R T D S U

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 layout must also consider the PCB splitting procedure.

8.2 HIMEEEETFI Considerations for automatic placement

NEEEHLAIAEE  Adjustment of mounting machine

@. 7= AE BRI, AR %32 B K

©@. ALIIE IR R AN AL TGEAT R 7 . A B 3

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

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

AHELE S5 Not recommended HE#E 454 Recommended
FALTH] UG crack
Single-sided ,
mounting ) 7]
supporting pin

4 erack @j;
Double-sided pa
T ——

mountin — H}i
g YV—— —— supporting pin

solder peeling A crackj

a T 1% s O TEO £0S S A 0T Y — % . ] T s ale] iy
ol e (- Gal M a4 B oo ik ik LR M= - +
L LS LI =A% L8 ln g 8 g . gl R s R e L ahf . v Voldliog 1 VoldldidLl
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8.3 HEFEEML Recommended soldering profile
831 #H: © UMHEEMHRREZTZ:; @ KRS =REH T RGREE TZ

Re: (Mflow Soldering is recommended; @flow soldering is suitable for bigger size MLCCs

8.3.2 BHTEEMLZ Recommended Sn&Pb soldering profile
[H] 42 Reflow soldering

Temperature

300°C preheating 230
250°C =
200°C [—
130°C  [— —
100°C  —
S0°C =
within
over 1 over 1 10 gradual
minute minute seconds Cooling

VER Caution

© . FRARIRICIIESS S N R B R T I) 1/3 ~1/2, W R

(D.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30f the thickness of the capacitor, as shown

below:

Solder‘l

capacitor

) _J ‘ ‘1/2T—1/3T
L1

PC board

@, I AR AN 18] 2> 2 i Sk (R T ARYE, R BRI TR T e ORdF S HERE I TH) — B

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

recommended times as possible.

Wave solder profile
Temperature
e C = preheating 230-250°C
50° € —
000 ¢ —
150° C —
e ¢ —
5070 —
within
over 1 minute 3 gradual cooling
seconds
FHYR(Tel) : 86-763-685394%, 683923 TEE (Fax) :( 768 6833928, 68535921+
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YERE Caution

@ WIREESR T T

@77 i TR IR 22 AN
©F & IEPSTN: 15

1A

150°C.

(D.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 gradual as possible.

F T 45#2 Hand soldering
=1
T RELGEE | BEThE |EBekLEHi | FEME | BEE PRl 1
= y =1/20h FoEREeELE
AE130T | mE350T | &hzow 11 i
= = mR2OW | i SSSs | et s it
#E& Caution
. HR i KB AR 1.0mm T3 20W FIE
@SR EIE AT H A
(D.Use a 20w soldering iron with a maximum tip diameter of 1.0mm.
@ .The soldering iron should not directly touch the capacitor.
8.3.3 TR ML Recommended Pb-Free soldering profile
EIMRCE:S
Reflow solder
T 4194359
00T
(EIEToY:
230-270T
25072 ~ \
e
2002 :
120614 T #HI4E AT=C150TC ' !
1206 PA_E#IAE AT<C1307C ; ;
165072 I:
100 EaNlosi i, B
50T
6071208
Over 1 Minute 30-605
768-6833049 , 683923 ﬁE (';ZLZ:‘E.@LZ; 5235021+

- P o
LR i S
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Wave solder profile

Temperature

T

-] 26070 MAX
soo—| TR

250 —
200 —
150 —
100 —
50 —

I LI
Ower 2 minuate 3" d5ec. B #5%E

8.4 SRR Handling
Breakaway PC boards (splitting along perforations)
(D AE AR E NG, 0T S D8 FBR AR 25 il B AR TR SR IR 87
(2). 73R HRER AR 6 500 Y T SR L, ANRT DR TR T o
(1).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.

8.5 fRFF Storage

(DA FHPABEH RA7 7 . IRZ 5~40°C; #ESE <70% RH

@77 fh B Z RO — 5, P R Z S 205 0T Gty o

Q)G It e, e NAE =N H A .

DS HEERHHRAD (XTRXER, Y5V X7T. X6S) I BE I [A] 2@ Wris /)N, it AR HLB& B THIN B 7840 75 R IX
—IUR . FEHB/N AR 150 CHRAEEE 1 /N 5 BAE KB BT IA1E .

(1). 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.
(4). 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.

5 — 1 Q& TEQ 0SS A P e - s Pt e P oL
FHYR(Tel) : 86-763-685394%, 683923 R (Fax) i 7632 6833928, 6833521«
- -
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(1) (example) TCC0603X7R104K500CT

TCCO603X7R104K500CCT-AZ I/ f F 45 14: th 2% &

TCCO0603X7R104K500CT-EL it {r JE 45 1 ih 28

5 10
4
3
2 %
g -4
z 1 o
£ o f
= -3
g 1 &
=, z
39
4
- ' ) 0 5 10 15 20 25 30 35 40 45 50
0 0.5 1 15
TTIHEE (V) HitBE (Vo)
AC/ C (% TCCO603XTR104K500C T B ¥ i 4% A
TCCO603X7R104KS00CT- A pp btk |l °0'° v
100000 /\\L
0 9 .
10000 \‘\
-9
1000 = \
:’ 100 -4
2
10 ’6 \
) \
-8 ~——
0.1
0.01 -10 . - - _ 0z _ - - _ o=
100 1000 10000 100000 1000000 10000000 100000000 1E+09  1E+10 9 -3 -15 2 29 4 65 85 105 125
MFE (Hz) ; .
- EE/C
R (Fax) i 7632 6335928, 6833921
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