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1. AR KA F457IE Types of Capacitor and Dielectric Material

XCOG: LA B ARy [ KR, OFF M. &k COG 7= ih. M= i mtkaefae, JLT Ak
WP B R ) AT AR o & TARBURE, R MR S I b, A dBis Bt . IR BRI A e o

*COG: The capacitor of this kind dielectric material is considered as Class | 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.

¥XTR. X7S. X7T. X6R. X6S. X6T. X5R: MK T B RAS NI KRR, HABRSKN L,
AR I REESE, BABRERRERE, @i TEEGRE, REEERANSHBES, WRE. Ma.
k. IS .

% X7R. X7S. XTT. X6R. X6S. X6T. X5R: material is a kind of material has high dielectric constant. The capacitor
made of this kind material is considered as Class Il 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.




WY =mEm

BHM =3 (F£H)> BirHFRLAH
Chaozhou Three—Circle (Group) Co., Ltd.
g - EEEEAEIHRIE =R T 2 E$R(Post Code) @ 315646+

ADD ¢ Szn Huan Industrizl District FengTang ChaoZhou GuangDong China+!

75O R

SPECIFICATION FOR APPROVAL

W5 Document No.

DRAAW108K/1-2022

2. FEELEEM) Product Frame

Fs P S
No: Name
Ve B A ot
1 . i .
Ceramic dielectric
5 5 A LA
g Inner eletrode
3 X i
| Outer eletrode
4 BHE
Nickel
s Bz
Tin
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3. PR RS Ay 4 A

General Product Parts Numbering System

(f5) (example)
TCC 0805 X5R 105 M 500 F T
I | | ! :
W) S B R RRRE HE R B E
ULy =) Temperature Capacitance Rated Voltage Thickness
Code of Characteristic Tolerance 4R0=4.0Vpc A:0.50mm
Ceramic COG.XTR,X7S A=+0.05pF 6R3=6.3Vc B:0.60mm
Capacitor XTT,X6RX6S, B=-+0.1pF 100=10Vpc C:0.80mm
X6T.X5R C=+025pF 160=16Ve D:0.85mm
D=40.5pF 250=25Vpe E:1.00mm
F=41.0% 500=50Vpc F:1.25mm
v v G=+2.0% 101=100Vnc H:1.60mm
R~} Chip Size M7l J=+5.0% 201=200Vpe G:2.00mm
Bk Type=LxW Capacitance K=+10% 251=250Vpc M:2.50mm
0201=0.60%0.30mm 105=10x10° M==+20% 501=500Vpc Z:0.30mm v
0402=1.00%0.50mm =1,000,000pF Z=-20/+80% 631=630Vpc £ 4% Packing
0603=1.60x0.80mm 5 RA10° 102=1000Vpe S
0805=2.00%1.25mm Two significant 202=2000Vic B: bulk packaging
digits followed by in a bag
1206=3.20x1.60mm 10 of z6r0 .
1210=3.20%2.50mm T: tape carrier
packaging
= i A B AR 4L 5
R TAERETEE 15 2R R B e i
C0G -55C~+125C 0£30ppm/C
X7R -55C~+125C +15%
X78S -55C~+125C +22%
X7T -55°C~+125°C +22/-33%
X6R -55C~+105C +15%
X6S -55C~+105C +22%
X6T -55°C~+105°C +22/-33%
X5R -55C~+85C +15%

mmmmmmmmmm
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W kT At Y 22

Above capacitance for reference only, actual capacitance range depends on the use requirement.
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Above capacitance for reference only, actual capacitance range depends on the use requirement.
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1812(4532) R ~F

1812 (4532)
COGES XTRES KISESI XITES
2000 | 1000 | 630 | 500 | 250 | 50 | 2000 | 1000 | 630 | 500 [ 250 | 100|350 [ 25 | 16 | 10| 6.3 | 2000 1000 | 630 | 500|250 | 100 (50| 25 | 16 |10 63 | 2000 | 1000 | 630 500 (250|100 |50 25 | 16 | 10|63
F F E [“E |'F D
F F[F[F|[F[D
F F E [VE |'F D
F E[F[F|[F[D
F F E [“E |'FiD
F E[F[F[F[D
F F E [“E |'FiD
E E[F[F|[F[D
F E E [7E |'F D
F E |F | F|F | D|PE F|IF|FIE E|F[E | F|E|F|NE E|E[E[EIFE|E[E|E|E[E]|F F|FIE|F|F|E[F|E [E[F
F E F |'E | F DB H| H| H|H H|H|H H|H|H H H | H|H|[H H| H|H H|H| H|H H|H| H|H|H|H| H H|H|H
F F|F| F|IFID|E|HE[H|E|H H|E|H|H|H|BE|[H[H |g | H|[H|E|H|H | H|HB|H| H|H|H E|HE|H|H|H|H|[H|H
F F|rFlr|FfiplE|E[H|E|H|E|E|HE[H[HE|H|E|BE|[E|BE|H|E|[H|H|H[|BE[BE|HE[E|H[E[H|[H|E[HE[H|[H]E
F E F |'F | F |'D[EBE H|H H|H H|H|H H|H|H H 3 ][ s e e e T H|H|H| H H|H|H|H|H|H| H H|H|H
E|F H| e [g/E|a][e[E|H|a[a(a[ B [BE|a|[e[H|HB|H[H [H|E|a| B8 [sa|H|a[a[H] 8] H[H[H
E [F H H|H H|H H|H|H H|H|H H 3 ][ s e e e T H|H|H| H H|H|H|H|H|H| H H|H|H
E|F H| B |g  BE|la/g[E|lH|a[a(a| B [BE|a|e[H B|Ha|H [H|E|a| B |5 (BE|H|a[a(sla]H[H[H
F H H|H| H|H H|H|H H|H|H H S [ R N [ | T | H|H|H| H H|H| H|H|H|H| H H|H|H
H| B[ BE|H/E[E| H| B [H[H[E[H BB [H BE|H[H [H|E|B| B |8 ([EH|H|B[H[H|B]|H[H[H
H H|H| H|H H|H|H H|H|H H S [ R N [ | T | H|H|H| H H|H| H|H|H|H| H H|H|H
M| E|H|BE[H H|E|H[H[E|H[ M| B |[og BH|H E[E|H | H|B[B| M| H |H[E[B|H|E[|H[H[H|EH
H| H H|H H|H|H H|H|H H | H|H|[H H|H|H H|H|H H|H| H|H|H|H| H H|H|H
H | H H|H H[(HE|H|HI[|H[H S TS | i O | | i T H | H|H|H|H[H|H|H |H|H
H| H H|H H|H|H H|H|H H | H|H|H H|H|H H|H|H H|H| H|H|H|H| H H|H|H
HG|HG |EG |HG |HG| HG | HG [HG|HG HIG |HG |HG |HG |HG| HG | EG [HG HG HG|HG |HG|He [HG| HG | HG [HG|HG
GM[HG |G |HG [HG] BG | HG [HG|HG GM|HG [HG |HG [HG| BEG | EG [HG|HG GM[HG |[HG|HG [HG] BG | HG [HG|HG
GM HG|HG |HG [HG HG | HG |HG HG GM| HG |HG |HG [HG| HG | HG |[HG HG GM|HG |HG|HG [HG| HG | HG [HG|HG
GM[HG [EG |HG |[HG] BG | HG [HG|HG GM|HG [HG |HG [HG] BG | BEG [HG|HG GM[HG [HG|BG [HG] HG | HG [HG|HG
GM|GM|HG| HG | HG [HG| HG GM|GM|HG| HG | HG [HG HG GM|GM|HG| HG | HG |HG|HG
GM[GM[EG| BG | BG [HG[HEG GM[GM[HG HG[HG GM|HG] BG | HG [HG|HG
GM|GM|HIG| HG | HG [HG| HG GM| GM|H/G HG|HG GM|HG| HG | HG [HG| HG
GM[GM[EG| G | BG [HG[HG GM[GMEG| HG | EG [HG[HG GM[GMEG| HG | BG [HG[HG
HG| G | HG [HG HG HG| HG | HG (HG| HG HG| HG | HG [HG| HG
G GM [ GM |G G G GM | GM |G GM] G| GM [ GM [ G
GM | GM |GM] GM| GM | GM [GM] GM] GM | GM [GM] G|
GM | GM |G GM] GM | GM |a] G| GM | GM |G G|
M[M[M M [M[M M [M[M
1812 (4532)
X6RES| X6SEHI X6TE YORES!
500|250 100|350 25 | 16 |10] 63 | 2000 1000 630 | 500 250 | 100 |50 25 [ 16 [10] 63 | 2000 | 1000 | 630 | 500|250 | 100|350 | 25 | 16 | 10] 63 | 2000 | 1000 | 630 | 500|250 [ 100|350 25 | 16 |10] 63
F|F |F|E|F|EFE|F|F | F|FE|F| F |F |E|F|F|F|F|E|F|F|F|FE | E |F|F|F|E|E|F|F |E|F|F | FE|F|F|F|E|E|F|E]|E|FE
H|lo Ao e e a[ 8 |[H[H|H [H [H|H g[8 (A B |8 [H|E| BB |A|HB|H|H|(B[H|H H[E|H |[H |[a|H|H|H|H|H|[H|H[H
H|H |H|H|H|H|H|H|H|H|H| B |H |A|HE|E|BE|H| H|H|H|E|B|H|BE|H|H|H|H|H|H H|H|H|H |BE|BE|H|HE|BE|E]|H|H|H
H |H |B|H|H|H | BH|H|H|H|H|[H |H 5|68 |HE|H|H| H|H |H|HE| B | H|BH|H|H|H|H|H|H H| H|H =B |H|H|H|HE|[HE|H|H|H|H
H | H |B|H|H|H|H| B |8 |H|H| B |H |5 |8 |E|8 |8 H|H |H|E| B |8 |BE|H|H|HA|H|H|H H|H|H |5 |BE|HB|H|HE|BE|HE|H|H[H
H | H |B|H|H|H | 8| H | B |H|H| B |B |5|6 |8 |8 |68 H| B |H|H| B | H|BH|H|H|H|H|H|H |H|H|H |8 |H|H|H|HE|BE|H]|H|H|[H
E| o |s|la|H|E/a|s |8 |H|H| B |[B[s|e|e|8E|8| 8|8 |8E|E| B |H|BE|HB|H|H |8 H |8 BH|H| 5 |5 |[BE|H|H|HE|BE|HE|H|H[H
H|H |BH|H|H|H|H|H|H|H|H|H |H |A|BE|BE|B |8 H| B |H|HE|H | H|B|B|H|A|H|H|H H|H|H |8 |BE|H|H|HE|BE|H]|H|H|[H
H|B|B|H|HE[E/H| B[ 8 |H|H| B [BE[H|HE|E|[BE|(H/H | B |[H|E| B [H|[BE|H|H|H|H[H|H H|H|H |8 |[HE[BH|H|H|BE|E|[H|H[H
H|H |B|H|H|H|H|H|H|H|H|H |H |A|BE|BE|B |8 H| B |H|HE|H | H|B|B|H|A|H|H|H H|H|H |H |B|H|H|HE|BE|H]|H|H[H
L O 0 = O = 0 = 6 I e s = S I I S I
M| H |H|H|H|H|H| B | H|E|BE|M|H|B|H|H|H | H|H|H|BE|H|M|H|H|B|H|HBH|H|H|H|H HBH|M|H |H|B|H|H|H|H|H|H[H
H|H|H|[H|H[H[ B[ H [H[H H|H|H|[Hg[H|[H|H[H[H[H T I 5 T 5 [ W i H|H|H|H|H|[H|BE[H|H[H
H |H|H|H|H|H|H|H|H|H H |H|H|E|H|H|H|H|E|H H|E|H | H|H|H|H|H|HH H |H|H|H|H|H|E|H|H[H
H |H|H|H|H|H|H]|H|H|H H [H|H|H|H|H|H|H |H|H H|H|H | H | H|H|H|H|HH H |H|H|H|H|H|H|H|H|H
HIG | HG |EG|H/G [HG] Hi HG[HG HG|EG|BG|HG|[HG| HG | HG [HG|HG HG|HG|HG|HG|HG6 HG | HG [HG HG HG|HG|HG HG|§.G HG | HG ’EE
GM|HG|HG |BG|HG] HG|HG GM|EG|H/G|HG [HG| HG | BG [HG|HG GM|HG| H/ G| BG | HG [HGHG GM|H/G |HG|HG |56 HG | HG |[HG[HG
HG|EG|HG[HG HG GM|BEG|HG|HG[HG| HG | BG [HG|HG GM|HG HG| 5G| 56 [HGHG GM|HG|HG HG|§G HG | HG }EE
EREEEEER HG GM|EG|H/G|HG [HG| HG | BG [HG|HG GM|HG G| BG | 56 [HGHG GM|H/G |HG|HG |H6| HG | HG [HGHG
GM|GM[EG] HG GM|GMHG| HG | BG [HG[HG HG| HG | HG [HGHG GM| G"qlg& HG [ HG }E [HG]
GM[GMIE] HG GM|GMI[H/G| HG | BG [HG|HG HG| BG | 56 [HGHG GM|GM|EG| BG | HG [HG[HG
GM|GM[HEG] HG GM|GMHG| HG | BG [HIG[HG HIG| BG | BG [HGHG GM|GM|BEG| BIG | HG }E [HG]
GM[GM]EG] HG GM|GM[H/G| HG | BG [HG|HG HG| BG | 56 [HGHG GM|GM|EG] BG | HG [HG[HG
HIG| HG G| HG | BG [HG[HG HG| 5G| 56 [HG(HG |e6] BG | BG [HG[HG]
7 GM GM GM GM | GM |GM GM] GM GM | GM |G GM] GM GM | GM |GM GM|
106 I GM [ R Y [ [ena|en joaicn [ |om|enileaicM
06 [ oM [ &M [ 6 jen] G| | GM |G e G| | GM | GM |60 GM|
476 [ M [ M M| M | M (M| M | M [M[M

DLERRNMSE, AAEERGR TR ZER.

Above capacitance for reference only, actual capacitance range depends on the use requirement.
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Document No.

DRAAW108K/1-2022

2220(5750) R~

2220 (5750)
COGETI XREF XISETI XTT#7
Cp ¥, | 2000 | 1000 | 500 | 250 | 50| 2000 | 1000 | 630 | 500 | 450 | 250 | 200 [ 100 | so | 25 |'2000 2000 630 500 | 450 | 250 [ 200 | 100 | 50 | 25 | 2000 | 1000 | 630 | 500 | 450 | 250 | 200 [ 100 | S0 | 25
101 E|E|E|E|E
111 e[ E[eE]E[E
151 E[E[E]E]JE
151 E|EBE|[E|E|E
201 e[ E[E]E][E
[HEREFENEE E AR AR AR EEEEEEA - e s e R E A A A
E| B |E|E|Ela|la|lesln|e|ag|le|ls|a|s|EoREanEanEciEalcansonamEE o | o || |e|a|eg|lg|s|[#
E | E[E|efelo ||l s|wlag]laglag|laslsle[slslala]leg|le|sls|[alas[a|laelaelaela]la]laslal=
E[E[E|E[Ela ol alelaloln ENSanEanSasEennasmns e o0 || 0 [ [ g e[glglaleln
| B |(g|lE |l la|lela/e|ag|le|lg|o|n il eRamamE 0 | 5 | g (o |g|leg|lg|s|[#
HEEEREEEE E AR R AR AR EEREREE - | | e s a1 e R R A R R R E A
E|[E[E|E[JeElog v |||l [alag|[a|ae[e[e[g]eg]ag|w][H
821 E|EBE|E|E|[Ela a0 EERSanSaneasEenesna e o0 | 0 |5 [ g |||y lelH
102 HEEEFIEREEAE R AR R AR EEREREA - | e I R R R R R A
12 HERE AR A E AR EAEREREE e s e e E SR A R
EER E|E|E|HE|H |[BElH|B|B |88 [H|H | enmEtn & | o (e ||| |88 |8 |H
472 HEREE R IEEE R EEEN e e TR T T
562 [ HEHEIE AR AR EEEEREA - | D a1 R AR A
HEEIEIEEEIEEREAEEEREREE - | e s ] w5 R E AR
(el |a|ela[e|alelas|s|z FEfanfasimEaiREneenNEfN =« | 5 | e[ a[e|wa]eg|la|sl=n
G |rH|FE|H [H[|H|H |8 |H|[s|lc|rE|ea| B |[H[H| B |88 [H|c|rE|rE|H|[a[H]H]|HE]|H][H
FEAEAEAEREAEEAERERER - | e s En = e e 1 R E AR S R E
HEIEIEEREAEEEREREA - | | s s s T s R R R A R A
FHEd A EN s ) I = I T = H| B[ [H]H|8|[H[H][H
cM|eM|eM|GM| oM | eM|[eM| aM | GM cM|oM|GM|GM|GM|GM| GM| GM | GM cM|eM|eM| oM | oM |eM| oM | 6M | 6N
e |[eMm|em|enm|em|en|em|en]an e |eMm|em|em|em|enm]em]en|en oM [eMm|em|enm|em|enm|em|en]an
cM[eM[eM[eM|em|em|[eM]eM]eN cM|eM|eM|em|[eMm[eM[eM]| oM | GM cM[eM[eM|aM|em|eM|[eM] M| GM
eM|eM| M| oM oM M| aM | GM GM|GM[oM|eM|GM| GM| GM | GM eM|eM| M| oM eM| M| 6M| 6N
eM[em|em|em|en|em|an]an cu|em|em|em|em]em]en|en cMm|enm|em|em|em|em|en]em
eM[eM|em|eM[em|[eM]eM] e cM|emlem|emen]enm] o] en cM[eM|eu|eM[em|[eM]eM] an
M| GM| oM | e[ oM GM [ GM|[6M|eM| M M| eM| oM | M| oM
en|en] e enm e |enmfem|en | en]en|em
RN eM|enM|en M| eM| eM
GM | 6M | G GM | GM [ 6M GM | GM | 6M
R oM | e
GAL G
2220(5750)
XRAT E65R7 6T 57 XRET
2000 | 1000 | 630 | 500 | 450 | 250 | 200 | oo | 50 | 25 | 2000 | 1000 450 | 250 | 200 | 100 | 50 | 25 | 2000 toop | 630 | 500 | 450 | 250 | 200 | 100 | 50 | 25 | 2000 1000 | &30 450 | 250 | 200 [ w0 | 50 | 25
B |a |8 |8 |[s|e[e|e|elels[se[s|e|s[e|e[s|e|a|a[s|a]alalalala[ala|lsa[a[s][a]a|a|a[8]r
E|lue|a|e[a|ele]a|lalsels[s(s|e|e[e|e[s|e|n|als[a|ala[a|[e|a|ag|eg|s|[a|a[{a]a]la|a|a[8]r
e e el e e & (5 [ [ E | E [ E | [ ¥ | E| v |REniananeaiamieisele| = [z (s [(s[a|s[8s|8e|[8[=
RN NERREREEN RS EEaNe e 1 | 5 | HE | | E | E | E | B |E|n|Naninanaan e ansaneniensinase - | o (o (s[5 |5[8s|8a[E|=E
B |ag|wa|a[a|alelalelels[s ||| [s|e|n|alsa]lala[a[a|la[ag|lag|ls|[a|a[a][a]la|a|a[8]r
E|lue|a|e[a|ele]a|lalsls[s (sl s|e|n|alsa|ala[as|[eg|a|ag|ag|s|[a|a[{a]a]la[a|a[8]r
INEN e REN e RERE] = (5 (5 | E | E [ E | E [ ® | E| 8|Sl imneiesaee| = [z (s (s[8a|s[s|8a[8[=
RN ERREREEN R E R NE e 1 | 5 | E | 5 | E | E | E (B | E| | aiensiNeeNeY © | o |0 (s[5 |5 [8s|8a[E|H
BE | |8 |8 [s|s[e|e|elels[se[s|e|s[e|e[s[e|a|alsla]alalaala[a|la|ls|a|a[s[a]a[a|a[8]r
E|lue|a|e[a|ele]a|lalsels[s(s|e|e[e|e[s|e|n|als[a|ala[a|[e|a|ag|eg|s|[a|a[{a]a]la|a|a[8]r
e e el e e & (5 [ [ E | E [ E | [ ¥ | E| v |REniananeaiamieisele| = [z (s [(s[a|s[8s|8e|[8[=
RN NERREREEN RS EEaNe e 1 | 5 | HE | | E | E | E | B |E|n|Naninanaan e ansaneniensinase - | o (o (s[5 |5[8s|8a[E|=E
B |ag|wa|a[a|alelalelels[s ||| [s|e|n|alsa]lala[a[a|la[ag|lag|ls|[a|a[a][a]la|a|a[8]r
E|lue|a|e[a|ele]a|lalsls[s (sl s|e|n|alsa|ala[as|[eg|a|ag|ag|s|[a|a[{a]a]la[a|a[8]r
IRER e REN N EEEEERERE = (5 (5 | E | E [ E | E [ ® | E| 0 |Cnienanaaneamneaiesaee| = [z (s (s[a|s[8s|a[8=
¢ |FE|FE| H (B |[a B |8 | BB c[ru(ra| 8|88 |8 |8 |n|ec|rE|(m|a|la[a[a|lag[a|a|c|rE|m[{a[a|a[a|8[8]H
¢ || |a[a|ale]alalelcec[s ||| e|n|lelw|alala[a[ala|[a|lag|lc|ua|a[a][a]la|lala[8]r
¢ |e|a|a[a|ale|a|lals]c[s ||| |[s|e|n|le|lw[a|ala[a[a|a|[ag|ag|c|uw|a[a[ala|a|a[8]r
H | H|H|H|8B|H[H|[H[H B e E[E e g gl g Ble e @ aElsals T e i e P P
oM | eM[en|eM|em]eM|em|em] e oM [ en|en]|em|en|en]em]en| oM et [ e en| e enfen| enfem]en oM | eM|eM|eM|eM|eM|eM|eM] M
oM | oM | eM|eM|em|enm|em|em] e e [ ent]ent| e ent|ea[em| e e e [enten|enfen]en| en|enm]en e | oM eM|eM|eM|en|eM|eM]en
e | eM|en|eM|en|en|em|em]eM eM [ et ear| e ent| e[ em]en| e et [ e enr| ent|enfen]| enfenm]en GM | eM[eM|aM| eM|eM|eM|eM]eM
eM|eM|eM|em|enM|em|eM] e ent| et e et ent | eM| e | e NN ERERED eM|eM|eM|eM|eM|em]eM|eM
eM[en|eM|em|enm|em|eM] e ent|ent| e ent|en | em|en| e N E N ENERED eM|eM|eM|eM|eM|[eM|eM|eM
oM | eM|eM|em|enm|em|em] e ent|eat| en | et et eM| e e ERENENEREENERED IR ENES
EAEAENEED e en|eM|en| e EAENEREIRES eM | eM|eM|eM]eM
R ENENE G| GM | GM | 6 ERERENER M| M| eM | GM
ENEREN EREED EHERED M | eM| eM
ERENED EREEN ERERER M| eM| eM
GM [ &M NN GM | GM GM | 6M
GM &M &M GM
GM

DLERBRNMSE, AAEERGR TR ER.

Above capacitance for reference only, actual

capacitance range depends on the

use requirement.
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Chaozhou Three—-Circle {Graup} Co. , Ltd
= PREE FT] it EEEEMERE SIS EHE(Post Cods) 1 1156460
ADTD ¢ San Huan mndustrizl District Feng Tang Chao TL o1, GumngDong China+!
= om o R % 5  Document No.
SPECIFICATION FOR APPROVAL DRAAWI108K/1-2022
5. F=&4 R~F Dimensions ts Lg -~ vo.
e =

K. 0201,

0402, 0603. 0805. 1206.

1210, 1812, 2220,
Chip Size: 0201. 0402. 0603, 0805. 1206. 1210. 1812, 2220.

ki L hud - S T (mm) /ARG Code
Type (mm) (mm) (mm) (mm)
0201 0.6040.03 0.3040.03 0.1~0.2 0.2 0.3040. 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
040272 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 1.60+0.10 0.80+0.10 0.2~0.6 0.5 0.80+0.10 C
06031 1.60+0.20"1 0.8040.20"1 0.2~0.6 0.5 0.8040.20"1 C
06033 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 0.8540.10 D
1.2540.20 F
0.60+0.10 B
08051 2.0040.20" 1.25+0.20"1 0.2~0.7 0.7 0.85+0.20 D
1.25+0.20 F
0.8540.10 D
1206 3.2040.20 1.60+0.20 0.3~0.8 1.6 LO0F0.10 £
1.2540.20 F
1.6040.20 H
0.85+0.10 D
1206"" 3.20£0.30" 1.60£0.30"" 0.3~0.8 1.6 L0701 =
1.2540.20 F
1.6040.30"1 H
* SRZHE B S AR RN 1uF & A B F= B R~F .
*2 FRARZR R S 4R IR N 100nF & LA BRI HR .
3 ARR R ERRIRN 10uF & UL B3RS RR ).
R Faxy i 7680 4335028, 6855021+
Website: http:/w cte.cod

mmmmmmmmm
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HIMN =% (£H) BiHmrHRAET
Chaozhou Three—Circle (Group) Co., Ltd.
= PRAE ] i EEEEMEESSETE  BM8Post Cods) ¢ 3136460

ADD ¢ Szn Huan Industrizl District FengTang ChaoZhou GuangDong China+!

=W obs B b = Document No.

SPECIFICATION FOR APPROVAL DRAAWI108K/1-2022

HkE L W e g min

Type (mm) (mm) (mm) (mm)

T (mm) /ARG Code

0.85£0.10

1.25+0.20

1210 3.20+0.30 2.5+0.20 0.3~0.8 1.6 1.60+0.20

2.001+0.20

2.501+0.30

0.85+0.10

1.25+0.20
1210 3.20£0.40™ 2.54+0.30™ 0.3~0.8 1.6

1.60£0.30

2.00+0.30

1.25+0.20

1.601+0.20

1812 4.50+0.30 3.240.30 0.3~1.5 2.5
2.00+0.20

2.50+0.30

1.25+0.20

1.60+0.20
1812*1 4.501+0.40*1 3.240.40%1 0.3~1.5 2.5

2.001+0.20

2.5010.30

1.25+0.20

1.60£0.20
2220 5.70%£0.40 5.01+0.40 0.3~1.1 35

2.00+0.20

Zlalz(=|glalz|=|glal=z|=|alz|=|o|g|alzm|=|o

2.50+0.30

AR B S AR RN TuF R BL B = BR .
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6. PIARE RN KM
6.1 4P Appearance

Specification and Test Condition

257 Dielectrics

HiARELK Specification

IR 26 F Testing Condition

1/10L<L<1/8L,1/10W <W<I1/8W,

1/10T<T<1/8T (UFZ—TANFF &, ¥

COG/XTR/XS5R/XTT EARLH) ERTE ey
/X6S/X6R/XT7S/X6T | 1/10L<<L<1/8L,1/10W<<W<1/8W, Visual inspection.
1/10T<<T<1/8T (None is acceptable, All
judged unqualified)
6.2 R~F Dimensions
7 Dielectrics Hi R E K Specification MK Z& A+ Testing Condition
COG/XTR/XSR/XTT R
FEZR G Hl A TR
/X6S/X6R/X7S/X6T

Within the specified dimensions

Using calipers on micrometer

6.3 A& Capacitance

247 Dielectrics

HiARER Specification

IR 25 F Testing Condition

COG

FEBOR BB A 22 Vo LN
Within the specified tolerance
A:+0.05pF;B:£0.1pF;C:+0.25pF;
D:+0.5pF;J: £5%

1.0+0.2Vrms, IMHz+10%
(C>1000 pF, 1.0+0.2Vrms, 1KHz+10%, )

XTR/XSRIXTT | FEHER M A2 25 TE A
/X6S/X6R/XTS/ | Within the specified tolerance
X6T J:£5%; K:£10%; M:+20%

1.0+£0.2Vrms, 1KHz+10%
(Cp>10uF,0.5+0.1Vrms,120+24Hz)

£ MRIEE: 25C+3C, MREE:
KEAE 150 CHAETE 1 /NI, JRCE 48h JEHEATIN&E .

<70%RH. 5% KA TS T L EAHE, &M B

o " TATY STTI070 . £BTS00
f£E (Fax) i 768 8335028 , 43550210+

ahzita- b 3 1T s RN
Webstte: hittpo wwwecte.cod
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6.4 ¥t Dissipation Factor

K Dielectrics FAREK Specification IR 24 F Testing Condition
1.0+0.2Vrms,1MHz+10% ,25
Cp<30pF, Q>400+20Cp; C
CoG =P P (Cp>1000pF,1.0+£0.2Vrms, 1K
Cp=>30pF, Q>1000 Hz10%)
I U, |HEEtH DF
CE0, 0luf =T
Q201 / C=0, D1uR =10%
o5y CE0, 4 Tul =T
- ~ CI=0, 4Tul E10%
S oEY C=0, 1uF =T
>0, 1uF =10%
<oy CE0, 4Tul =%
S0, 4 Tul =10%
na03 =0, 1uF =54
= 0= =
X7R/X5R/XTT =l g;fﬂ; Lo EI‘}S% 1.0+0.2Vrms, 1KHz+10%,
/X6S/X6R/X7S/ CEL =0 (Cp>>10uF,0.5+0.1Vrms,
s - -
X6T - w259 [ STF —1on || 120+24Hz)
ey |CE0. 47uF =%
C=0. 47uf =10%
<oy 2. 2UF =7%
S E 2, ZuF =0 4ATUR =10%
~oEy C=<_1uF =%
1uF =0 4 TuF =10%
o<l 2. 2uF =T
L2y ' o owmsc<anE =104
o=z, 2uF =T
1812 ! D owsc<ang  |=io
Cl2, 2uF =T
2220 / 2, 2uF =0 dTuF =10%
BvE: MNRIESE: 25°C+3°C, MNRIEEE: <70%RH. &6 2B RS a5 2 b b, 264 H%
ZRIE 150 C AT 1 /N, JCE 48h fE b AT & .

uuuuuuuu
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6.5 42 HfH Insulation Resistance

A Dielectrics iR LK Specification

MR 4514 Testing Condition

Ur<50V, KT 10 GQ 8 100Q-F /CRCK T H

COG/XTRIXSR | rprs ot
XTT/X6s/X7S) | TN HIHUE)
X6R/X6T Ur<50V , More than 10 GQ or 100Q-F /CR,

whichever is smaller.

Ur<SOV U =Ug ;
7 HL A [):60+5 75

I :25°C

Charge Time:60+5sec
Temperture:25C

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

COG/XTRIXTT | s 1o
IX68/X7S/X5R/ | TEANHIHIE)
NER/XET | Ur>50V, More than 4 GQ or 100Q-F/CR

whichever is smaller.

Ur<400V U »=Ur
Ur>400V U 34=400V;
78 HLIN [):60+5 £

I JE:25°C

Charge Time:60+5sec
Temperture:25°C

vE: MARILE: 25°C+3°C, MHRIEE: <70%RH.

6.6 Tt B3 JE Dielectric Strength

M Dielectrics A€ H T i [l Rated voltage range

fii F 1 B X 5 ¥ Measuring Method

COG Ur<50V

T INATE B 1 300%,5 72, 85 K B A
L 50mA

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

XTR/XSR/XTT

Ur<50V
/X6S/X7S/X6R/X6T

it 00 5 HLE ) 250%,5 0, B K FL AN
It 50mA

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

100V<<Ur<<500V

TINS5 FELPE () 200%,5 £, 55 K LA
L 50mA

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

COG/XTR/XTS/XTT/

500V<Ur<<2000V
X5R /X6R/X6S/X6T

TEINATE HUE 1 150%,5 72,5 K A
It 50mA

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

Ur=2000V

TN FLE ) 120%,5 £, 5 K LA
i 30mA

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

19



M=% (HH)> BHHERAF

Chaozhou

= INEE [

Hhih : REER A T R =R TR

Three—Circle (Group) Co., Ltd.

IRiE(Post Code) & 315646+

ADD ¢ Szn Huan Industrizl District FengTang ChaoZhou GuangDong China+!

75O R

=

2

9

Document No.

SPECIFICATION FOR APPROVAL

DRAAW108K/1-2022

6.7 BHHEAERER Temperature Coefficient of Capacitance

A BORER M oA
Dielectrics Specification Testing Condition
2B Il A A
2B L TE+30ppm/C LA Measure capacitance under follow table list temperature:
A EIERE£0.2% BR+0.05pF L | fE 140~150°CHUALFE 1 i, JCE 24h JFHETIE
IR
cOG 8] - IR COG,
Temperature coefficient within STEP X7R, X7 X6S X5R X7S
£30ppm/C;
T
Cp drift within £0.2% or £0.05pF 1 2549 2542 2542 2542
2 -5543 -55+3 -55+3 -55+3
3 25 £2 25 +£2 25 £2 25+2
XTR/XSR/X6 | 25BN IEL15% AP
R 4 12543 105+3 8543 12543
Capacitance change within £15%
5 25 +2 25 +2 2542 25 +2
1) COG
BEEBITETE RN HBPR 3 WENRAESHE
B AAE22%, -33% A - R B
, - BRBAESE 1. 3 S S BRI k15 B MR 2 HO KA B
XTT/X6T Capacitance change within +22%,
139, MERIZE
’ BRI T LI 3 BB R AR 5%,
2) XTR/X7S/ XTT /X5R/X6R/X6S/X6T
525 CI AR EM L, BAREEREEEN
A AEZ R TE 2 N
NI 4290 L‘
xes/x7s | EEEAE22% L
Capacitance change within £22%
ik 0201/223 K LA EL 0402/104 VA EAUKS . 0603/334 K LA BRI 0805/105 J2 LA ERA
1206/1210 225 Je VA ERRg, MulE: <0.5V.

A S st R
e = Y - i~ =
f£E (Fax) i 768 8335028 , 43550210+

Fitke
i
C

Vehsite: htp:wwrar oot
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6.8 & /1 Adhesion

27 Dielectrics HiRZELK Specification MK Z& A+ Testing Condition
HEfn 6N [ 73, JEORER 10+1 75
The pressurizing force shall be 6N (=600g*f) and

the duration of application shall be 10+1sec.

s TGRS, B EARI
COG/XTR/X5R | &
IXTT/X6S/X7S/ | No removal of the terminations or

hooked jig \

X6R/X6T other defect shall occur.

g board

Chip
cross—section
6.9 W] /814 Solderability of Termination
M Dielectrics FiRZELK Specification MK 2% 1F Testing Condition

BIPIREE: 245+5°C
AR B A AN T 95%, &1 FLER | RN 2+1 B

COG/XTR/X5R | FUBEHIBU/N T 5% A iy FEL A 6 4R N AR
/XTT/X6S/X7S/X6 | 95% min. coverage of both terminal | Solder temperature: 245+5°C
R/X6T electrodes and less than 5% have pin | Dipping time: 2+1 seconds.
holes or rough spots. Completely soak both terminal electrodes
in solder

6.10 Mi4E M Resistance to leaching

M Dielectrics FiARELK Specification MK 2% 1F Testing Condition
Fit#h: 120°C~150°C/60 5
B 270£5°C

RARFE: 101 #5

i AR EE B AR AN N T 95%, #HLER
RS T AN T 5%, 8T TT 2R

COG/XTR/X5R i _ PO i FEL R 6 4 ¥R N SR
95% min. coverage of both terminal
IXTT/X6S/XTS/X6 | Solder temperature: 270+5C
electrodes and less than 5% have pin . .
R/X6T preheated: 120°C~150°C/60sec

holes or rough spots. o
] Dipping time: 10£1 seconds.
No remarkable visual damage. )
Completely soak both terminal electrodes

in solder
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6.11 %iEARSE A58 E Bending

247 Dielectrics

HiARER Specification

IR 26 F Testing Condition

TEn] WA A 5

Qe ONIED)

No remarkable

COG

B RN T 55T +5%8+0.5pF

Cp change within £5.0% or +£0.5pF,

whichever is larger.

e R B g e AENNA R B B, $ B P
ANJTE LA 1.0mm/s (R38N 5 77, 75
Imm.

Solder the capacitor on testing substrate and
. put it on testing stand. The middle part of
visual damage
substrate shall successively be pressurized by
pressuring rod at a rated of about 1.0mm/sec.

Until the deflection become means of the

1.0mm.

Je R A5
XTR/XSR/XTT

IX6S/XTS/X6R/

X6T No remarkable

HEPWNTFETE10% /

Cp change <£10%

50 pressurizing
speeding: 1. Omm/sec.
\ pressurize

Ji

FLEXURE: <1

7 ||

visual damage
-~

2l
v

capacitance meter
AT AL

- -

e MERPEAREE: 0201/0402:1.0cm;0603/0805/1206:1.6cm

A S S S e, TR
e e = Y - i~ 5~
f£E (Fax) i 768 8335028 , 43550210+
.
C

Webstte: htp: wwrw,
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6.12 i JEEH Resistance to Soldering Heat

247 Dielectrics

HiAREK Specification

MR 24 F Testing Condition

COG

TC S m] WA
BEAAEL2.5%8+0.25pF (L
BORMED) LA

DF {5 /2 7= it W) 4R (B 23R

IR Jifl /2 7 b AR A R 25K

No remarkable visual damage

Cp change within +2.5% or
+0.25pF, whichever is larger.

DF meets initial standard value.

IR meets initial standard value.

XTR/XTS/XTT/X5R/
X6R/X6S/X6T

TC R WA

A EBAIELT.5% L

DF {5 /2 7= it W) 4R (B 23R

IR Jifl /2 7 i AR A R 25K

No remarkable visual damage
Cp change within £7.5%

DF meets initial standard value.

IR meets initial standard value.

PREEIRE: 270+5°C

Til#h: 120~150°C 60 F

RIS 10£1 75

o= | OF O B 242 (COG) 5K
48+4(XTR/XTS/XTT/X5R/X6R/X6S/X6T) /) i
DY =R

BIG JE FEARHE 261 N IR R

* i R B A AR A AR (R

FE 140~150°CHEAT 1 /N PR AL 0 S E S0 T
JHE 4844 /NS

MEAIIRE

Soldering temperature: 270+5°C

Preheating: 120~150C 60sec.

Dipping time: 10+1 seconds.

Measurement to be made after being kept at
temperature 2442  (COG) or
48+4(XTR/XTS/XTT/XSR/X6R/X6S/X6T)

room for
hours.

Recovery for the following period under the
standard condition after test.

*Initial measurement for high dielectric constant
type

Perform a heat treatment at 140~150°C for lhr
and let sit for 48+4hrs at room temperature.

Perform the initial measurement.
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6.13 EEPEFEIF Temperature Cycle
247 Dielectrics Hi AR E K Specification MK Z& A+ Testing Condition
LB T LA T BB BREAT 5 RAIEH
AL, 5% 5, 2025pF CRUBAfE) L To .perform 5 cycles of the stated
environment
g I A 1]
COG No remarkable visual damage Step Tergfera};urj Ti.me
Cp change within £2.5% or +0.25pF, whichever ! EE%@%‘J@E 30min
is larger. 2 25C 2~3 min
3 EPRZEE FE | 30 min
+3/-0°C
4 25C 2~3 min
TEZE IR N E 2442 (COG) .
48+4(XTR/XTS/XTT/XSR/X6R/X6S/
X6T) N PAJE I &
* e B AR A A ) 4 B D0
£ 140~150°CHEAT 1 /NI IR FAL B )
JE 0 AT A EZE R T IE 48+4 /M)
BRASAET S% LA M
XTR/X5R/XTT No remarkable visual damage Measurement to be made after being
IX6S/XTS/X6R/X Cp change within +7.5% kept at room temperature for 24+2hrs
6T (COG) or 48+4hrs
(XTR/XTS/XTT/XSR/X6R/X6S/X6T)
at room temperature, then measure.
*Initial measurement for high
dielectric constant type
Perform a heat treatment at
140~150°C for lhr and let sit for
48+4hrs at room temperature.
Perform the initial measurement.

o " TATY STTI070 . £BTS00
f£E (Fax) i 768 8335028 , 43550210+
Fitke

&
sz tas e e et o e
Vehstte: hip:wwrwr cotic.oo
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6.14 F2AIE#H Moisture Resistance ,steady state

KM Dielectrics AR ER Specification WX 2% Testing Condition
HEITC A S AT AR A DR IRE: 40+2°C
FRAAELS%EN, +0.5pF (CHUEAE) Lipy | ML 90~95% RH
Cp<10pF, Q=200+10Cp; DUAET []: 500 +12hrs
10<Cp<30pF, Q>275+2.5Cp fEEIR FTAE 2442 (COG) B
Cp=>30pF, Q>350 48+4(XTR/XTS/XTT/XSR/X6R/X6S/
IR: KT 1000MQEk 10Q-F(HUE /M) X6T) /i LA &

No remarkable visual damage * A LU RO A A I AR B
COG o

Cp change within +5% or +0.5pF, whichever is £ 140~150 CHEAT 1 /NS [ b B

larger. JETEZ IR TUCE 484 /NE

Cp<10pF, Q>200+10Cp; MEHLHE

10<Cp<30pF, Q>275+2.5Cp Test temperature: 40+2°C

Cp>30pF, Q>350 Humidity: 90~95% RH

R*C=1000MQ or 10Q-F, whichever is smaller | Testing time: 500 +12hrs
Measurement to be made after being

kept at room temperature for 24+2hrs
(COQG) or 48+4hrs
(X7R/X7S/XTT/X5SR/X6R/X6S/X6T)

*Initial measurement for high

ANITE B B T AT
HEDWAEL12.5%LIA

DF AHIEME ) 2 {50
XTR/XTS/XTT/ AP 1‘” o ‘ 140~150°Cfor 1hr and let sit for
IR: KT 1000MQEK 10Q-F(HUE /ME)

X5R o 48+4hrs at room temperature.
/X6R/X6S/X6T Cp change within £12.5%

dielectric constant type

Perform a heat treatment at

Perform the initial measurement.
DF:Not more than 2 times of initial value

R*C>1000MQ or 10Q-F, whichever is smaller
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6.15 Ti¥Z 77T Damp heat with load
%57 Dielectrics FARFR Specification MK 2% 4+ Testing Condition
AR TC I AT A5 IR 2 - 40+2°C
HEAAELT 5%8020.75pF (HUERAED L | #2)%: 90~95% RH
W R AUE LR
Cp<30pF, Q>100+10/3*Cp AR 8] 500 £12hrs
Cp>30pF, Q>200 E= T E 2442 (COG) B
oG IR: KT 500MQEK 5Q-FORUR/IME) 48+4(XTR/XTS/XTT/X5R/X6R/X6S/
No remarkable visual damage X6T) /N ELfE I &
Cp change<+7.5% or +0.75pF, whichever is *TE 402 CIRE T, e A 2 INEE
larger. HELHE 1hrs.
Cp<30pF, Q=100+10/3*Cp EHHEE, BERSEERTIE
Cp=30pF, Q=200 48+4hrs
R*C>500MQ or 5Q-F, whichever is AT 46 A
smaller Test temperature: 40+2°C
Humidity: 90~95% RH
. Voltage: 100% of the rated voltage
HMITE A AT AR A o
. Testing time: 500 =12hrs
HEAAEE12.5%LL K '
. Measurement to be made after being
DF JNHIARME R 2 5 LR
. N kept at room temperature for 24+2hrs
XTR/X7S/XTT/ | IR: KT 500MQEY 5Q-F(HU /IME)
(COG) or 48+4hrs
R No remarkable visual damage (XTR/XTS/XTT/X5R/X6R/X6S/X6T)
/X6R/X6S/XOT Cp change<+12.5%
*Apply the rated DC voltage for 1
DF:Not more than 2 times of initial value
. . hour at 40+£2°C.
R*C>500MQ or 5Q-F, whichever is )
Remove and let sit for 48+4hrs at
smaller
room temperature.
Perform the initial measurement.
vk I SRR AUE T H A ANEH] T s
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6.16 it At Life Test

7 Dielectrics Hi R E K Specification WK 2 A+ Testing Condition
ST B AT 45 A MR ERREAIRZL3C
HEAAAEL3%EE0.3pF (BUR M) | HJE:
PLA Ur<<100V 1.5 5% B (* WA TE)
P EAE 30pF LA L, Q>350 AR ] 1000 /N
KB 10pF LA H/NF 30 pF, f£ % R ON i B 2442 (COG) HL
Q>275+(2.5* Cp) 48+4(XTR/XTS/XTT/XSR/X6R/X6S/X6T) /s i
HE/NT 10pF,Q>200+10*Cp LS
o6 IR:K T 1000MQEL 5Q-FORUE/IMHE) *iE A HLU SO A A T AR AR I
No remarkable visual damage 1E BRI LI C, KA 1.5 F3E
Cp change<+3% or £0.3pF, whicheveris | EL{ii FfEJE 1 /MES
larger. EEE, KHEARAEEE NRE 48+4hrs
Q>350 (Cp>30 pF) B UG A
Q>275+(2.5* Cp) (10 pF<Cp<30 pF) Test temperature:
Q>200+10*Cp (Cp<10 pF) Max. Operating Temp. £3°C
R*C>1000MQ or 5Q-F, whichever is Voltage:
smaller Ur<<100V 150% of the rated voltag (*Remarks)
Testing time: 1000 hrs
Measurement to be made after being kept at
room temperature for 24+2hrs (COG) or 48+4hrs
. (XTR/XTS/XTT/XSR/X6R/X6S/X6T)
HMITE A AT AR A iy o .
o *Initial measurement for high dielectric constant
HEAAEE12.5%LL A
s type
DF JNHIARME R 2 LA
. N Apply 150% of the rated DC voltage for one
XTR/X78/X7T/ | IREAT 1000MQEk 5Q-F(RUEMH) , '
hour at the maximum operating temperature
X5R No remarkable visual damage .
/X6R/X6S/X6T £3°C.

Cp change<+12.5%
DF:Not more than 2 times of initial value
R*C>1000MQ or 5Q-F, whichever is

smaller

Remove and let sit for 48t4hrs at room
temperature.

Perform the initial measurement

FeiE s IO RIS AGE TR, ANEH T SRR b
FiE*: 0201/104 K UL _ERRAE . 0402/104 K LA ERIAS. 0603/105 K2 UL _EAEAE . 0805/225 K LA b RUA%
1206/475 J VL FRIA% . 12107225 K UL _EREAS, %08 1 550 BN .

R I e s me
e = Y " e TE i s 1
f£E (Fax) i 768 8335028 , 43550210+
L

C

Mk Z
=hoita e
Veebsite: np
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7. F= % Packing
7.1 352 Bulk Packing

10K M/488k 4% % F B3R . Standard packing 10Kpcs/bag; others are according to customer request.

7.2 %7 A 2% Tape Packing

FUAE X<} Size (mm) G B (/AL pes/reel)
Type KEL W JEE T 4% Paper Tape Y5k} 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 3,000

<0.85 4,000 N/A
1206 3.2 1.6 0.85<T<1.25 N/A 3,000

1.6 N/A 2,000

<2.0 N/A 2,000
1210 3.2 25

>2.0 N/A 1500

<2.0 N/A 1,000
1812 4.6 32

>2.0 N/A 1000

<1.25 N/A 1,000
2220 5.7 5.0

>1.25 N/A 500

7.2.1 #5745 R~} Dimensions of Packing Paper

|
[
1
o
]
S,

—

35:0

[SHVEIVNES

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 1.15+0.10 2.0%£0.05 2.0%£0.05 0.8max (A7 unit: 2K mm)
0603 1.05£0.10 1.85£0.10 4.0£0.10 2.0£0.10 1.1max
0805 1.55%+0.15 2.3%0.15 4.0£0.10 2.0+0.10 1.1max
1206 1.95%+0.15 3.5%0.15 4.0%0.10 2.0%0.10 1.1max
FHiE(Tel) : 86-763-685594%, 685923 R Fax) i 768 6835928, 68335021+
E-mail: markst@ china- three cirele.com Veebatite; http:/ wwrwrcoto.cod 28
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7.2.2 3R N~F Dimensions of Embossed Packing
smm#E, 4mmii Eigs 12mm#, Smm/4mminl g i
el 8.0£0.17"  2040.05 yand 0.3+0.1
4.040.1 11)1/5f8" 208005 475404 Dﬁﬂiﬂ — T 175201 %ﬁk
5o é & [ el & Gl o .l |
[ I R N R - T N T AE

o e i 0T D
B L i bl ;t;al
A: 1451020 B: 225+0.20 (0805) A: 1.95+020 B: 3.50£0.20 (1206) (FA7 unit: 2K mm)

A: 2.90+0.20 B: 3.60+0.20 (12100 A: 3.60£0.20 B: 4.90£0.20 (1812)
A: 540020 B: 6.10£0.20 (2220)

7.2.3 a4 ]~ Dimensions of Reel

13.041.0 A5 EE8mm)
17.021.0 (G 58 BE12mm)

g A=

M B )
] -
2[R ) L B 79 |27
T 8 %
:’ $»21+£0.8
1
i
9.0 "0 (4 B 8mm)
9 e
13.0 207 (SAHSE B 12mm)
7.2.4 47+ 53\ Taping Figure
/[ o ° o o o '\
7= Component
fEE (Faxy:( 753 ) 5355028, 6355021+

. &
sz tas e e et o e
Vehstte: hip:wwrwr cotic.oo
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2 H#B4> Empty section = 2% A 43 Chip insertion section %¥ H 4 Empty section

A AL A

~\ /S ~\ /S M\
o
4 T

& 2[5 6 2[5 2 ——

SN SRS SR

-

[

X

7.2.5 4512 Taping Method

VIR Ok eR o b T el [ R e 2tc P B w6 S N O O EARRE/ e N e (I i/ =R SR 1B

@ TEgmAr AT, 2R 5 A REER 5] H .

@ fEG T, 2L T BB 51 A B E AR Y

@ TERLAHT A 2R B e A B R R AU T RN B 0.1%8% 1 AR, AESIR AR

© BT AN ML H G A 2k, AN RERHEALIE AL

® FEEFLFRIFRZEN 10 ANAlFE: £0.3 ZKPIK .

@ R HIRE I RAE 0.1 & 0.6 8 LA, FH5 A~ B R,

(D Tapes for capacitors are wound clockwise. The sprocket holes are to the right as the tape is pulled toward the user.
2 The top tape and base tape are not attached at the end of the tape for a minimum of 5 pitches.

(3 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.
® 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: £0.3mm.

(@ Peeling off force: 0.1 to 0.6N in the direction shown down.

165-180°
_— TH 5% Top cover

. i

r Carrier

30
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7.2.6 TFEEIRZ Reel Label

RoHS
TCCO603X7R104K500CT

Lot No.7T1D120889A

COTC Qtv 4000pcs

W25 N2 The Contents of Label

() TCC_ 0603 X7R 104 K

L
=]
[@!

500 T

o @ o ® 6 6 0 ®

O & 2545185 Code of Ceramic Capacitor,@ X~} chip size, @i B FFE dielectrics, @ %% & capacitance, © %% &

7% 7 tolerance, ®F € HLJE rated voltage, D)5 ¥ thickness, ®.%% packing
(2) 72 A5 Lot. No.: 7ID120889A
(3) # & Qty: 4000pcs

(4) RoHS:GREEN PARTS #4tfa 4kl

7.2.7.5M83 Package

7.2.7.1 B34 Carton
7.2.7.1.1 BEFH Rt Carton Size

L W H
41.0cm 38.5cm 20.2cm

7.2.7.1.2 B&E: 240Kpcs /56 The Quantity: 240Kpcs /one carton
1 a3 &=40,000PCS 1 INNER BOX=40,000PCS
1 f3E48  =40,000PCS x 6 £12£=240,000PCS 1 CARTON=40,000PCS x 6 INNER BOX =240,000PCS

RoHS FriR(HR#E%s P 2R 7K M)  according to customer request

o " TATY STTI070 . £BTS00
f£E (Fax) i 768 8335028 , 43550210+
s T A
Viebsite: hitp: www octo oo 31
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7.2.7.2 WAL E Inner Box

7.2.7.2.1 BEGR T Size

L W H
18.5cm 6.5cm 19cm

7.2.7.2.2 BE: 40Kpcs /&

1 #%=4000PCS 1 REEL=4,000PCS

1 f2E&=4,000PCS x 10 i =40,000PCS 1 INNER BOX=4,000PCS x 10REEL =40,000PCS

T A& TR ARSS040 , FR507T (T oy TER Y BRI5000 15071
BHiE(Tely - 96-763-6355940 , A35023 f£E (Fax) i 768 8335028 , 43550210+
= fCpf X o I ¥ 2 g 1 . > + Ll
E-matl: matket@ china- threscircle.com Webstte: htp:/ e cote oo
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8.MLCC {# fjJX & I Precautions on the use of MLCC
8.1 HLEMR T PCB Design
8.1.1 ELEER B R %71 Design of Land-patterns
N BRSSO R, FTRAR IR 2N R R .
I 45 T AN IR A 1 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.
LR AR BT HERE B SRR
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
P IEFEIHE R AR (AL mm):

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

$Mt% SIZE 0603 0805 1206
L 1.6 2.0 32
R
W 0.8 1.25 1.6
A 0.8~1.0 1.0~1.4 1.8~2.5

0.5~0.8 0.8~1.5 0.8~1.7

C 0.6~0.8 0.9~1.2 1.2~1.6

PR HERE BT RS (A7 mm)

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

Kk SIZE 0201 0402 0603 0805 1206 1210 1812 2220
L 0.6 1.0 1.6 2.00 32 4.5 5.7 32
JGF
4 0.3 0.5 0.8 1.25 1.6 32 5.0 2.5
A 0.20~0.25 | 0.35~0.45 | 0.6~0.8 | 0.8~1.2 | 1.8~2.5 1.8~25 | 2.5~3.4 | 4.0~4.6
B 0.20~0.30 | 0.40~0.50 | 0.6~0.8 | 0.8~1.2 | 1.0~1.5 1.0~1.5 1.8~2.0 | 2.0~2.2
C 0.25~0.35 | 0.45~0.55 | 0.6~0.8 | 0.9~1.6 | 1.2~2.0 1.6~32 | 23~35 | 3.5~4.8

ARG P ARG URN 7T HIRE J1, PRI Bt I S R 51 eV R
Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper precautions

when designing land-patterns.
FERLH o — SRR IR LT S IR S DL -
Examples of good and bad solder application

ttp/ W eotic.ooH 33
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Ui H Item AHEFF 45 14 Not recommended EFE 45 1) Recommended

lead wire of component

HEAT I R AR
Component placement
close to the chassis

Jr R oo R 5 2 solder resist

E@fﬁ’f#ﬂ‘]?ﬁ%ﬁ?ﬁ soldering iron __ "

Mixed mounting of SMD []

and leaded component \ W ‘ ‘
{ chasis solder-resist

__solder (for grounding)

FE R IRTTAF I

51 T R
Hand-soldering of leaded
components near mounted

components

lead wire of component
soldering iron —— 1

solder resist \% /

|

8.1.2 EZE4Z# Pattern configurations
N A LR IR . 1R

The following are examples of good and bad capacitor layout, SMD capacitors should be located to minimize any

Wk B, SRS AT RE IR/ IS FL AR AE 25 I 52 2 AL 7

possible mechanical stresses from board warp or deflection.

AHEFE S5 #4 Not recommended HERE 451 Recommended

¢

N

Deflection of

the board

XTSRRI A RS, AR RN 52
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 examp

BURIHUBRN. /3 KNS R A I 28T % . NIRRT — 2845 (1 it

le below shows recommendations for better design.

o " TATY STTI070 . £BTS00
f£E (Fax) i 768 8335028 , 43550210+

ahzita- b 3 1T s RN
Webstte: hittpo wwwecte.cod
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L . o

11 .

perforation N D
A

slid /

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

FEIRAE 73 PR PR A BR AR, s X7 b It I RO ATLBRONE 3 5545 Y R D7 9550 AR Ko 03 FELBR AR - R oe 1 32 211
ORI TP R 4y BIY0. VRIS, gEgl. DRIk, NSRS AR E AR ) RO R

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 HIMEEEIERFEI Considerations for automatic placement
MEEENVLKA%E  Adjustment of mounting machine
@© 7= HL ARV, AN RS2 B R
@ WLAE WIS WA E AL INHEAT R A . HEAE A0 B 46
(O 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.
ANHERE 25 M) Not recommended #2745 ) Recommended

crack

W
LIRS ya

Single-sided

mounting supporting pinJE

ST e A
Double-sided I 70— ﬂ 0—
! MM supporting pin

mounting

solder peeling J crack

35
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8.3 /B E#ZE Recommended soldering profile
8.3.1 WBH: O F=miEEMHEEEZ T2 @ KRS iEH T EmEE T2
Re: O flow Soldering is recommended; @ flow soldering is suitable for bigger size MLCCs

8.3.2 Hi4RIEE 4R Recommended Sn&Pb soldering profile
[H] /& Reflow soldering

Tenperature

)

preheating 230°C

|
)

)
-
O

)

N
©
o
|
\

)

O
O
|

)

Ul
N

within
over 1 over 1 10 gracual
minute minute seconds cooling

V£ Caution
@ EBRAEIRDL AR o N A AR LB 1/3 ~172, W R FTR -
(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:

capacitor

‘ ‘I/ZT—I/ST

R
LT

Solder

PC board
@ K BRI (] 2 5o ma b Sk AR IEVE, SRR TR 0T BEOR Fr 5 HEFERT [a] — 3.
2 Because excessive dwell times can detrimentally affect solderability, soldering duration should

be kept as close to recommended times as possible.

Wave solder profile
Temperature
300° € — preheating 230-250C
250° ¢ —
0 T
150° C —
100° C —
500 CH—
within
over 2 minute 3 gradual cooling
seconds
fEE Fax):( 768 6835928, 6335921+

Webzite: hip:wwwr ccto.ood! 36
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JER Caution

@© PR HL A & 78 70 T

@ 77 b AR [ Z AT 150°C.

@ JRFE AT RENSHE VS A

(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 gradual as possible.

F I 42%% Hand soldering

i
T | IEEREGEE | BeRThE | IRELER| IFENE | (BEE PR Ml 1

A=130T | &F350C | BA20¥ | Eillinn | S5 ﬂlgg 13?%?%%;5

EE Caution

@© AN KB AR 1.0mm ZhE 20W 1R B Ek .
@ RIS ERANE BRI
(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 TLH IR LR Recommended Pb-Free soldering profile
A

Reflow solder

FHRRA
3007
IEAE
230-270T
250710 ~ \
wElEs —
2007
120604 T304 AT<C1507C
1206] PA_E#IAE AT<130TC
1507 .
100 ESNIOSE. =R, BEsE
' ! —
5010 :
£0™1208 :
Over 1 Minute 30-605
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Wave solder profile
Temperature
T
l 2607 MAX
300 T
o50 ™
200 —
150 —
100 —
50 —
| -
Ogrer 2 minute 3 dS5ec. 8553

8.4 /iR HERIR Handling

Breakaway PC boards (splitting along perforations)

() fEHAMRELE NGRS G, D620 & I8 AR 2 il B T A SR IR

(2) 3R HBER AR L AU I & IR, ANAT B F9R T

(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 fR7F Storage

(D) fEFIIEEh ORAF P IRE 5~40°C; RS <70% RH

@ b B Z BRI — 48, 7= il ] Z A8 2048 0T Gt o

() Gt dfRITE, 7 B =S H A

) B EEHEAR (XTR/XTS/XTT/X5R/X6R/X6S/X6T) KA B (8] 2B Wik /N, At DALE B 3R 1 Isf R 78 7>

FRRIX R . FEBNEELRTE 150 CHAH 1 /NG R E S K E BIWILH1E .

(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/X7S/X7T/X5R/X6R/X6S/X6T) 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.

"W, octio.oo 38
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MRIFME A Curve diagram of related features

(fi) (example) TCC0603X7R104K500CT

TCC0603X7R104K500CCT-3Z it I T 45 1 b 2% TCC0603X7R104K500CT-EL i/t I J5 455 1 pth 2%
5 10
¢ o]
’ ___— 10 N
= 2 P
% 1 // % 20 \
% o % 30 e
s 1 g 40
T2 - -50 N
. — \0\
-60 —
k 0 T
& 0 05 1 15 2 0 5 10 15 20 25 30 35 40 45 50
ZEHREE (V) BRBE (Vo)
TCCO603X7R10AK500CT-47 22 K5 bi: i 28 2] o AE/ C@® TCCOBO3XTR104K500CT— 5 A 4 44 h £% IR

100000 /\L
0 1 >
10000 ™ —\\
\ =2

1000

100

(U)o

" LU T T LRI ) N

100 1000 10000 100000 1000000 10000000 100000000 1E+09 1E+10 -55 =35 -15 5 25 45 65 85 105 125

ZE (Hz)
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Multilayer Ceramic Capacitors MLCC - SMD/SMT category:
Click to view products by CCTC manufacturer:

Other Similar products are found below :

M39014/02-1218V M39014/02-1225V M39014/22-0631 D55342E07B523DR-T/R NIN-FB391JTRF NIN-FC2R7JTRF
NMC0402NPO220J50TRPF NMCO0402X5R105K 6.3TRPF NMC0402X5R224K 6.3TRPF NMC0402X 7R103J25TRPF

NMC0402X 7R392K50TRPF NMCO603NPO201J50TRPF NMCO0603NPO330G50TRPF NM CO603NPO331F50TRPF
NMC0603X5R475M6.3TRPF NMCO0603X 7R333K16TRPF NMCO0805NPO220J100TRPF NMCO0805NPO820J50TRPF

NMC1206X 7R102K50TRPF NMC1206X 7/R106K 10TRPLPF NMC-HO805X 7R472K250TRPF C1608C0G2A221J C1608X 7/R1E334K
C2012C0G2A472]) 2220J2K00562KXT CCRO6CG153FSV CDR33BX104AKUR CDR33BX683AKUS CGA3E1X7R1C684K
CL10COR8BBB8ANNC M55342H06B20GOR-T/R C1005X5R0G225M C2012X7R2E223K C3216C0G2J272J) D55342E07B35E7R-T/R
CDR34BX563BKUS CDR34BX563BKWS NMCO0402NPO220FS0TRPF NMC0402X 7R562J25TRPF NMCO0603NPO102J25T RPF
NMC1206X 7R332K50TRPF NMC-P1206X 7R104K250TRPLPF 726632-1 CGAG6M3X7R1H225K CGAS5L2X7R2A105K
CGA3E2X8R1H223K CDR33BX823AKUR\WM500 CDR33BP132BJUR CDR35BX474AKUR\M500 CDR35BX104BKUR\M500
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