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1. HABRAMNFYZE Types of Capacitor and Dielectric Material

KCOG: A A B A [ RS, WAVE I COG ™ ih fl HQ COG 77 o K
P PR RERRE , JL T ANBEIR AL . F NI () R AR AT AR A o 3 T TG, AU I 2K
LB, PR I IRA AT

X 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.

XXTR. X5R: MRS FM B RS 0 RS, RAB&EKA R, ARt K0
s, RABRUEMEERE, EHTEEGRET, RUETEERA S, ks,
M 7%, SIS

X X7R.X5R:  X7R.X5R material is a kind of material has high dielectric constant. The capacitor made of this
kind material is considered as Class II capacitor whose capacitance is higher than that of class 1. These
capacitors are classified as having a semi-stable temperature characteristic and used over a wide temperature

range, such in these kinds of circuits, DC-blocking, decoupling, bypassing, frequency discriminating etc.

XKY5V: SR BRI AR LR A ds, DT A ds b/ i Ao R s, (H
HABRUENERZE, SR IR A F RO, G T 2RO R, AR AN KR L%
.

PXY5V: The capacitor made of this kind of material is the highest dielectric constant of all ceramic capacitors.
They are used over a moderate temperature range in application where high capacitance is required because of
its unstable temperature coefficient, but where moderate losses and capacitance changes can be tolerated. Its

capacitance and dissipation factors are sensible to measuring conditions, such as temperature and voltage, etc
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2. WH R
General Product Parts Numbering System
(f9) (example)
TCC 805 Y5V 105 M 500 D B
Mgzeze || )L b Chip Size HL A IR B pr
B ks Type=LxW Capacitance Capacitance Thickness
Code of 0402=1.00x0.50 mm 103=10x10° Tolerance A:0.540.05mm
Ceramic 0603=1.60x0.80 mm =10,000 B==+0.1pF B:0.60+0.10mm
i S =S 3
Capacito 11 080s=2 00x1.25 mm 310 C=+0.25pF C:0.80£0.10mm
r Two significant
1206=3.20x1.60mm £ D=0.5pF D:0.85+0.1mm
digits followed N
_ E:1.00£0.10mm
by no. of zero F=+1.0%
v G:iz.o% F:1.25i0.20mm
J=i5.0% H:1.6i0.20mm
R v v
= 0,
Dielectrics K=£10%
=4209 2 £l %% Packing
COG, X7TR M=£20% HE Bk o
X5R, Y5V Z=-20,+80% Rated e i
’ B: bulk packaging
\oltage .
in a bag
6R3:6.3VDC T gﬁﬂ%
IOOZIOVDC
T: tape carrier
160:16VDC
250=25Vpc packaging
SOOZSOVDC
IOIZIOOVDC
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3. HHLZ M2 VEE General Product Capacitance Range
*1 Table 1
‘R COG(General COG)
0402 0603 0805 1206
Cp Vpc 50 25 16 50 25 16 50 25 16 50 25 16
O0R2 A C B B
ORS A C B B
IR0 A C B B
2R0 A C B B
3RO A C B B
4R0 A C B B
5SRO A C B B
6RO A C B B
7RO A C B B
8RO A C B B
9RO A C B B
100 A C B B
120 A C B B
150 A C B B
180 A C B B
200 A C B B
220 A C B B
270 A C B B
300 A C B B
330 A C B B
390 A C B B
470 A C B B
560 A C B B
680 A C B B
820 A C B B
101 A C B B
121 A C B B
151 A A C B B
181 A A C B B
201 A A C B B
221 A A C B B
271 A A C B/D B/D
331 A A C B/D B/D
391 A C B/D B/D
471 A C C B/D B/D
561 C C B/D B/D
681 C C B/D B/D
821 C C B/D B/D
102 C C B/D B/D
152 C C B/D B/D
182 C B/D/E B/D
222 C D/E/F | D/E/F B/D
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332 D/E/F B/D/E | B/D/E
472 D/E/F B/D/E | B/D/E
562 D/E/F B/D/E
103 D/E/F D/E/F | D/E/F
FHEZE 2 C0G(0.2pF~4.9pF): B/C; C0G(5.0pF~9.9pF): D;
COG(=10pF): F(1%), G(£2%), J(5%),K(£10%)
JEJE: A:0.50+0.05mm B:0.60£0.10mm C:0.80%0.10mm D:0.8540.10mm
E:1.00+£0.10mm F:1.2540.20mm H:1.60+0.20mm
U ERENMS, ARSI TR,
Tolerance: CO0G(0.2pF~4.9pF): C CO0G(5.0pF~9.9pF): D
COG(=10pF): F(E1%), G(£2%), J(£5%)
Thickness: A:0.50£0.10mm  B:0.60£0.10mm  C:0.80%0.10mm  D:0.85%0.10mm
E:1.00£0.10mm  F:1.25£0.20mm H:1.60+0.20mm
Above capacitance for reference only, actual cap. Range depends on the standard products.
*& 2 Table2
XTR/XS5R
0402 0603 0805 1206
CpVpc | 50 | 25 | 16 | 10 | 63 | 50 [ 25 | 16 | 10 | 6.3 50 25 16 | 10 | 6.3 50 25 116 1 10 | 6.3
101 A C B/D B/D
151 A C B/D B/D
181 A C B/D B/D
221 A C B/D B/D
271 A C B/D B/D
331 A C B/D B/D
391 A C B/D B/D
471 A C B/D B/D
561 A C B/D B/D
681 A C B/D B/D
102 A C BD B/D
122 A C B/D B/D
152 | A C B/D B/D
182 | A C D B/D
222 | A C D B/D
272 | A C D B/D
332 A C D B/D
392 A C D B/D
472 A C D D
562 Al A C D D
682 | A | A C D D
13 | A A A C D D
153 A | A C D D
183 A | A C D D
223 Al A|A C D D
273 A|A|A C D D
333 A|A|A C D D
393 Al A|A C D D
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473 AlAala C D D
563 AlA clc D D
683 AlA clc D D
104 AlA clc D D D D
154 A clc DEF| D DE | DE
184 A clc DEF| D DE | DE
224 AlA clc D/E/F | DJE DE | DE
274 A C D/E/F D/EF | D/EJF
334 A C D/E/F D/E/F | D/EJF
474 A clc D/E/F_| D/EF D/E/F | D/EF | D/E/F
684 A clc D/E/F_| D/E/F EF | EF
105 A clc D/E/F_| D/EF | D/E/F E/FH | E/FH | E/FH
225 clc F F FH | FH
475 C F FH | FH
106 F |F FH | FH | FH
226 F FH | FH

N

KRR XTR/XS5R: J(£5.0%); K(E10%): M(£20%)

JERE: A:0.50+£005mm  B:0.60+0.10mm  C:0.80+0.10mm  D:0.85%0.10mm
E:1.00£0.10mm F:125+020mm  H:1.60::0.20mm
DL BRSNS, AR R T H K

Tolerance: X7R/X5R: J(£5.0%),K(2=10%),M(£20%)

Thickness: A:0.50+0.10mm B:0.60+0.10mm C:0.80£0.10mm D:0.85+0.10mm
E:1.00+0.10mm F:1.25+0.20mm H:1.60+0.20mm

Above capacitance for reference only, actual cap. range depends on the standard products.
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Z# 3 Table3
Y5V
0402 0603 0805 1206
Covoe | 50 | 25 [ 1610 |63 50 (25| 16| 10|63 | 50 25 16 | 10 63]50 | 25 | 16 | 10 | 63
102 | A
152 | A
22 | A C
332 | A C
472 | A C
683 | A C
103 | A C B B/D
153 | A | A C B B/D
23 | A | A C B B/D
333 /A A A C B/D B/D
43 | A A A C B/D B/D
683 AlA clc B/D B/D
104 AlAlA c|c B/D B/D
154 AlA clc B/D B/D
224 AlA clclc B/D | BD B/D | BID
334 A clclc D/E/F | D/E/F D/E | DE
474 A clclc D/E/F | D/E/F | D/EJF D/E | DE | DIE
684 A clclc D/E/F | D/E/F | D/E/F D/E | DE | DE
105 A clclc D/E/F | D/E/F | D/E/F DE | DE | DE
155 C EF | EF |EF DE | DIE
225 C EF | EF |EF EF | EF
335 C EF | BF EF | BF | EF
475 C EF | EF | EF F/H | FH
106 E/F | E/F F/H | FH
226 E/F FH | FH

FERZ: Y5V M(£20%); Z(-20,+80%)
B B A:0.501£0.05mm B:0.60+0.10mm C:0.80£0.10mm D:0.85+£0.10mm
E:1.0+£0.10mm F:1.25£0.20mm H:1.60+0.20mm
DL B EMNES, HARS ST 2K,

Tolerance: Y5V: M(2-20%),Z(-20,+80%)
Thickness: A:0.05+0.10mm B:0.60£0.10mm C:0.80£0.10mm D:0.85+0.10mm
E:1.0040.10mm F:1.25+0.20mm H:1.60+0.20mm
Above capacitance for reference only, actual cap. range depends on the standard products.
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4. B COG F=mE 54
HQ COG Product Parts Numbering System

(f9) (example)

TCC 0603 CoG 100 J 500 C T HOQ
P 25 vl A % JU =) Chip Size LAY RS B HO
(A% Bk Type=LxW Capacitance Capacitance Thickness !
Code of 0402=1.00x0.50 mm 100=10x10° Tolerance A:0.52+0.05mm HQ
Ceramic 0603=1.60x0.80 mm =10 B==+0.1pF B:0.60£0.10mm Products

i S =S (1
Capacitor 0805=2.00x1.25 mm 04r10 C=+0.25pF C:0.80+0.10mm
Two significant D=0.5pF D:0.85+0.1mm
digits followed
F=%£1.0%
by no. of zero
G=%2.0%
J=%£5.0%
vH pE g
@E‘Z% f'i Kt 10% v
Dielectrics £ 2 Packi
S Packing
€06 B: £k
Rated
B: bulk packaging in
Voltage 2 bag
6R3:6.3VDC T: gﬁ;‘r”ﬁ:
IOOZIOVDC
T: tape carrier
160216VDC
250=25Vpe packaging
SOOZSOVDC
101=100Vpc

LM COG AL, miil COG R A By Q ALK ESR, &M T RF Hi & E5K Hi-Q.
I BSR iy A0 M) B PRI SRl L o

Comparing with general COG capacitor, HQ COG capacitor take on higher Q-value and lower ESR, are
ideally suited for RF and microwave application requiring high Q, low ESR, and high resonant frequency.
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5. il COG &y H HQ COG Product Capacitance Range

1 Table 1

i COG(HQ COG)

0402

0603

0805

Cp  Vic

W
(=)

25

16

W
o

25

16

W
(=)

25 16

O0R2

ORS

1RO

2RO

3RO

4R0

5SRO

6RO

7RO

8RO

9RO

100

120

150

180

L ardidEd AP g b e e e

200

220

270

300

330

390

470

560

ssBiveRjocRiovRiveRivelivel fovRiievAivelivel focl fos M vv A ivel veR fovRiov R ool Rvel ol fov R Ruv)

680

w
S

820

[elieliolioliolicliolioliolicliclicliolicliclioclioliclicliclioliolioliolie!

w
S

101

(@)

B/D

1 A% AE 1IMHz~1GHz 2 [f];

6. 77 X~ Dimensions

K : 0402, 0603, 0805. 1206
Chip Size:

0402, 0603, 0805 and 1206

Frequency is between 1IMHz and 1GHz

L
e g e ‘

R
Type

L

(mm)

Y

(mm)

€

(mm)

g min

(mm)

0402

1.0£0.05

0.5+0.05

0.15~0.3

0.4

0.501+0.05

0603

1.6+0.1

0.8+0.1

0.2~0.5

0.5

0.80+0.10

0805

2.0+0.1

1.25+0.1

0.2~0.7

0.7

0.60+0.10

0.85+0.10 | 1.00£0.10 | 1.2540.20

1206

3.2x0.1

1.60£0.1

0.3~0.8

1.6

0.60+0.10

0.85+0.10 | 1.00£0.10 | 1.25+0.20 | 1.60£0.20

10




CCTC

=T

EHMRER

[ TR
SPECIFICATION FOR APPROVAL

i Document No.

DRAAW108A/3-2010

7. BORESRFPAR AT

7.1 4 Appearance

Specification and Test Condition

27 Dielectrics

Fi R E 5K Specification

A 24 Testing Condition

COG/XTR/X5R/Y5V | ot sl s

No defects or abnormalities

EE/Wioke

Visual inspection.

7.2 K5I Dimensions

K Dielectrics

FHiARELK Specification MR S5 Testing Condition

COG/XTR/X5R/YSV | FEZLRITEE N

Within the specified dimensions

IR N

Using calipers on micrometer

7.3 %% Capacitance

it i ARHELR Specification MR 25 F Testing Condition
Dielectrics

C0G FEEOR M B VL A 1.0+0.2Vrms, 1MHz£10%
Within the specified tolerance (C>1000 pF, 1.0+0.2Vrms, 1KHz+10%, )
B:+0.1pF;C:+0.25pF;D:+0.5pF;J: +5% | 25°C.

XTR/X5R | FEER A 26 N 1.0+£0.2Vrms, 1KHz+10%
Within the specified tolerance (Cp>10uF,0.5+0.1Vrms,120+24Hz)
J:£5%; K:+10%;: M:+20% 25°C, WAL ) 48hrs.
at 25°C ,48hrs after annealing
Y5V FEEOR BB ZEVEH A 1.0£0.2Vrms, 1KHz£10%

Within the specified tolerance
M: £20%; Z: -20%, +80%

(Cp>10uF,0.5+0.1Vrms,120+24Hz)
25°C, Tkt )5 48hrs.
at 25°C, 48hrs after annealing

11
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7.4 it Dissipation Factor

Syt HARZEK Specification W3k 24 Testing Condition
Dielectrics

CoG Cp<30pF, Q=>400+20Cp; 1.0£0.2Vrms,1IMHz+10% ,25°C
Cp=>30pF, Q=>1000 (Cp>1000pF,

1.0+£0.2Vrms, 1 KHZz+10%)

X7R Ur=>25V, DF<3.5% 1.0+£0.2Vrms, 1KHz+10%,

DF<5.0% (0402=0. 033 1 F, 0603=0. 151 F, (Cp>10uF,0.5+0.1Vrms,
0805=0.68 1 F,1206=2. 21 F, 1210=6. 8 u F) 120+24Hz)
UR<16\/, DF<<5.0% 25002 WJLHEE 48hrs. .
DF<7.0% (0402=0. 056 1 F, 0603=0. 56 u F, | 25 C,48hrs after annealing
0805=>11 F,1206=4. Tu F, 1210=10 u F)
U =6.3V, DF<<7.0%
DF<10.0% (0402=0.33u F, 0603=1u F,
0805=10 1 F,1206=22 u F, 1210=47 1 F)
X5R Ug =25V, DF <5.0%
Ur=16V, DF<6.0%
Ur<<10V, DF <7.0%

Y5V Ur =50V, DF<7.0% 1.0+£0.2Vrms, 1KHz+10%,
Ur=25V, DF<7.0% (0402=0. 047 u F, 0603=0. 1 u F, | (Cp>10uF,0.5+0.1Vrms,
0805=0. 33 1 F,1206=0. 68 u F, 1210=1 1 F) 120+24Hz)

DF <9.0% (0402=0. 068 1 F, 0603=0. 47 u F, | 23°C, FUALI)T 48hrs.
0805=1u F,1206=4. Tu F, 1210=10 1 F) at 25°C,48hrs after annealing
Ur=16V, DF <9.0%

Ug=10V, DF <12.5%
Ug=6.3V, DF <15.0%

7.5 452 HifH Insulation Resistance

smaller.

R HiARELRK Specification MK S5 A Testing Condition
Dielectrics
COG/X7R/ KT10 GQ 8 500Q-FCK T H A B/NRZAE) | 25°C,8E HL s 605 FHill &
X5R/Y5V More than 10 GQ or 500QF, whichever is | Rated voltage for 60+5sec, at 25°C

7.6 i ik Dielectric Strength

No defects or abnormalities.

M Dielectrics HARZEK Specification X 254 Testing Condition
COG/XTR/X5R/Y5V | AR B AE A P N 300% (COG);

250% (XTR/XSR/YSV) [R5 HL R, Fp 4
1422 5 Fboh 78780 i F R AN B 50 mA
Failure shall be observed when 300%
(C0G);250%(XTR/ X5R/Y5V)of the rated
voltage is applied between the terminations
for 1 to 5 seconds, provided the charge
/discharge current is less than 50mA

12
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7.7 FiH A R R PE Temperature Coefficient of Capacitance
St} iR E K Specification M5+ Testing Condition
Dielectrics
2 3BT Dk A A
%\"Ef}%pﬁ‘ﬁjﬂ Oppm/iC LAy Measure capacitance under follow table list
R (E£0.2% 31+0.05p F L)
temperature:
CoG " AR COG, X7R  X5R Y5V
Temperature coefficient within 7R >
+30ppm/C STEP
Cp drift within £0.2% or £0.05pF 1 2542 2542 2542
2 -5543 -55+3 -30+3
3 25£2 2542 2542
AR OR A AE £15% LN
XTR/XSR 4 12543 85+3 85+3
Capacitance change within £15%
5 25£2 2542 2542
1) CO0G
BRI TE . PR 3 N s
TAHEFRUAESE 1. 3 F 5 P BRI A5 21 (1) v
ZE I B KB A e /ML) 22 ‘
T RS LU 3 PRI E AR = A S
%‘o
The capacitance drift is calculated by dividing the
differences between the maximum and minimum
measured values in the step 1,3 and 5.
75 WAL 7E +22%, -82% LA P | The temperature coefficient is determined using
Y5V ) o the Capacitance measured in step 3 as a
Capacitance change within +22%, | reference.
-82% 2) X7R. X5R 1 Y5V
X7R ,X5R and Y5V
5 25 CIN AR A LLEL, iR AR
11 [l N R AR A AE R VBT 22 A
The ranges of capacitance change compared
within the above 25 'C  value over the
temperature ranges shall be within the specified
ranges.

13
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7.8 4 J) Adhesi

on

et FEARE R ik 254 Testing Condition
Dielectrics Specification
C0G S AR TCRA B, WIHEAS | BN 6N(=600g*DI ), IFEREF 10£1 7
X7R/X5R RINZR The pressurizing force shall be 6N (=600g*f) and
Y5V No removal of the the duration of application shall be 10+1sec.

terminations or other defect
shall occur.

hooked jig \ 1

[}‘ board

Chip

|
cross—section

7.9 1] #51 Solderability of Termination

2K Dielectrics

HiARZEK Specification

3k 24 Testing Condition

CoG
XTR/XS5R
Y5V

i AR EE R IHTAAN N T 95%, #1HL
sHRE BN  5%

95% min. coverage of both terminal
electrodes and less than 5% have pin

holes or rough spots.

B 245+5°C
AW 241 #2

PN S FL AR 58 A A AR I
Solder temperature: 245+5°C
Dipping time: 2+1 seconds.

Completely soak both terminal

electrodes in solder

7.10 M & Resistance to leaching

KA Dielectrics

Fi AR EE K Specification

A 244 Testing Condition

CoG
XTR/X5R
Y5V

S AR EE R IHTAAN N T 95%, #H4L
CRRE AR N T 5%, AP TT 2
95% min. coverage of both terminal
electrodes and less than 5% have pin
holes or rough spots.

No remarkable visual damage.

B 270£5°C
RN 1041 B
PN FELAN 58 AR NSRBI
Solder temperature: 270+5C
Dipping time: 10£1 seconds.

Completely soak both terminal

electrodes in solder

14
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711 S HLR 45 G 58 Bending

Eayit} Hi AR FEK Specification A 254 Testing Condition
p g
Dielectrics
CoG o] WAt s B A R A 2R AR M B L $ P
FRAWNTETE5% 5005 PF | JLL 1.0mm/s (RIS 77, 75 i Imm.
No remarkable visual damage Solder the capacitor on testing substrate and
Cp ch <45% or < 0.5 pF put it on testing stand. The middle part of
s N substrate shall successively be pressurized by
XTR/XSR JE AT WA s pressuring rod at a rated of about 1.0mm/sec.
BN T T+12.5% Until the deflection become means of the
No remarkable visual damage
Cp change < £12.5% ﬁf’fsszs:fsg?ff(?ﬁm/sec_
pressurize
R230 \
To A WA ~
PV AN T 430% T
No remarkable visual damage capacitance meter
Cp change <£30% 2

15
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7.12 i 4444 Resistance to Soldering Heat

F FHiARELK Specification MRS A Testing Condition
Dielectrics
Co0G R 7S SRBRELRE: 270£5°C
ARAAAEE2.5%L £0.25pF (UK | it 120~150°C 60 5
fi> L’g‘] T TSR BN 10£1 B
DF 1§ &2/ fin t JEK . . .
R ?QE;S;?;{ " mf N TE % FHCE 2442 (COG) Y 48+4(XTR.
HH &} 2> i L
No remarkable visual damage X5R+ YS5V) /N BUS I
Cll)l'cllllange yvilthin +2.5% or £0.25pF, RIS ERRE S T IR
whichever is larger.
DF meets initial standard value.
IR meets initial standard value. AT L B AR AR A UG (I
£ 140~150°CHEAT 1 /NI A Ab B 758
- LTS 48+4 /NS
XTR/XSR | oA 2w W44 ‘ME .
A RS9 DL WA
DF J5i a2 7 it W AR (B R 25K
IR 5 J& 7 ST ha A 1 B sk Soldering temperature: 270+5°C
No remarkable visual damage Preheating: 120~150°C 60sec.
Cp change within +5% Dipping time: 10+1 seconds.
DF meets initial standard value. Measurement to be made after being kept at
IR meets initial standard value. room temperature for 24+2 (COG) or
48+4(X7R ,X5R, Y5V) hours.
vsv T 1 i 1] AR Recov ery for the following period under
X the standard condition after test.
B EE20% LA
B T I g i i B SR .. . . .
g@fg E”%?;”{{Eﬁﬁiﬁé‘j; *Initial measurement for high dielectric
WAL A A S EL Y 22>
No remarkable visual damage constant type .
Cp change within £20% Perform a heat treatment at 140~150°C for
DF meets initial standard value. lhr and let sit for 48+4hrs at room
IR meets initial standard value. temperature.
Perform the initial measurement.
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7.13 S RIS IR Temperature Cycle
St} FHiARELK Specification MRS A Testing Condition
Dielectrics
C0G JE W AT LA

e . X & HPIRAT 5 IRTEH:
R ARMATE2.5% B +0.25pF (BKAED LAYy To perform 5 cycles of the stated

No remarkable visual damage environment
Cp change within +£2.5% or +0.25pF, whichever IR JE Ry i Ji]
is larger. Step  Temperature Time
1 FERZEHEEE 30min
+0/-3°C

Min. operating
Temp.+0/-3°C

25C 2~3 min
3 TR E 30 min
+0/-3°C

Max. operating
Temp.+0/-3°C

XTR/XSR | T T A5 4 BT 2~3 min

HEABWAELT.5%LLH . . .

No remarkable visual damage FESIR MR 2442 (COG) 5%

Cp change within £7.5% 48+4(X7R. X5R. Y5V) /NEFLLJS
bRy
* e L OB A AG E
=
L}

£ 140~150 CHEAT 1 /NI A HA AL 2L
JEAEZR FIRCE 48+4 /M
AR AE

Measurement to be made after
being kept at room temperature for
24+2hrs (COG) or 48+4hrs (X7R,
X5R, Y5V) 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
48+4hrs at room temperature.

Perform the initial measurement.
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7.14 FEES¥EH Moisture Resistance ,steady state

: NE23K Specification IRAES esting Condition
KM FRZEK Specificat ik 46 /- Testing Condit
Dielectrics
C0G HMLTE W] 2 W] DL A A5 IR 4042°C
23BN 0, ; v »
ARAAGAELS% £0.5pF CHEAED UM | e o0 0500 R
Cp<10pF, Q>200+10Cp; SR T
Cp=30pF, Q=350
IR: KT 1000MQ 5% 50Q-F(H 48 /M) 7RSI NS 2442 (COG) BX
No remarkable visual damage \
o . . 48+4(X7R. X5R. Y L
Cp change within +5% or £0.5pF, whichever is 8‘ (E ! > 5V) ANEL
larger. Je
Cp<10pF, Q>200+10Cp;
10<Cp<30pF, Q>275+2.5Cp TN A K ER A B T (S
Cp>30pF, Q=350 ; PN iR ORI (R
R*C>1000MQ or 50Q-F, whichever is =
smaller 7E 140~150° CHEAT 1 /NI #Aukk
X7R/X5R | AMMICH] S w] WA TG AE SR R IR 4844 /NI
ERAAEE12.5% LAWY ST hs
N > MEHTIR{E
DF WA 2 L F i
IRAF IOOQM.Q B 50Q-F(UE M) Test temperature: 40+2°C
Cp change within 112.5% o Humidity: 90~95% RH
DF:Not more than 2 times pf 1r11t:'La1 value Testing time: 500 +12hrs
R*C>1000MQ or 50Q-F, whichever is
smaller Measurement to be made after
Y5V ANWLIE B 2 AT WA being kept at room temperature for
AR AEE30% LA 2442hrs (COG) or 48+4hrs (X7R,
DF J#IAafE i 1.5 5 LA T X5R, Y5V)
IR: KT 1000MQ B 50Q-F(HU /M)
No remarkable visual damage *Initial measurement for high
Cp change within +30% dielectric constant type
DF:Not more than 1.5 times of initial value | Performaheat treatmentat
R*C>1000MQ or 50Q-F, whichever is 140~150°C for lhr and let sit for
smaller 48+4hrs at room temperature.
Perform the initial measurement.
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7.15 Tif¥E 747 Damp heat with load

K i ARHER Specification MR 45 1F Testing Condition
Dielectrics
C0G AU TG BH S mT WA 13 TR : 40£2°C
§~§§E4£Ei7.5%gii0.75pF CHUBCRARD BA W JE: 90~95% RH
F: 0E L s
Cp<30pF, Q>100+10/3*Cp E]% ;H T%%TTESE(;BOZI oh
Cp=30pF, Q>200 DA RS IH): TS
IR: KT 500MQ 5 25Q-F(HUL /M)
No remarkable visual damage £ = N IE 2442 (COG) BY
Cp change<+7.5% or £0.75pF, whichever is 48+4(X7R. X5R. Y5V) /M LA
larger. IR
Cp<30pF, Q>100+10/3*Cp
Cp=>30pF, Q>200 « oo PRI 2
. . L2 CUREE T, FHEA i
R*C=>500MQ or 25Q-F, whichever is ‘E 4,0 2CHLIE s R I
smaller JE FLUL LS 1hrs.
XTR/XSR | AU H & T WL A5 i T, R LA AR S TR
RRAAAEL12.5%LL 48+4hrs
DF NAJURAE 0 2 5 LA T T v A
IR: KT 500MQ 5 25Q-F(HU /M)
No remarkable visual damage Test temperature: 40+2°C
Cp change<£12.5% Humidity: 90~95% RH
DF:Not more than 2 times of initial value | Voltage: 100% of the rated voltage
R*C>500MQ or 25Q-F, whichever is Testing time: 500 £12hrs
smaller
Y5V BT I Y RT3 Measurement to be made after being
FEASAYAE£30% LA Y kept at room temperature for
DF JyHIECHY 1.5 fiBLF S his (C0G) or 48sdhrs (XTR,
IR: KT 500MQ 5% 25Q-F(HU4 /M) ’ )
No remarkable visual damage
Cp change=+30% ) S * Apply the rated DC voltage for 1
DF:Not more than 1.5 times of initial hour at 40+2°C.
value ] ) Remove and let sit for 48+4hrs at
R*C>500MQ or 25Q-F , whichever is room temperature.
smaller Perform the initial measurement.
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7.16 i APk Life Test

yitl BORER Ml At
Dielectrics Specification Testing Condition
C0G HMLIE 5 n] WA MG  EFRSEHINR E+3°C
RRAAAEE3%ER+0.3pF (U KA LA R 2 A AIE HL S
A 30pF LA L, Q=350 AR A 1000 /N
FHLLE 10 pF LA EH/NT 30 PF, Q>275+(2.5* Cp)
/T 10pF,Q>200+10%Cp EFE I N ICE 2442 (COG) BY
IR: KT 1000MQ 5% S0Q-F(HUE /M) 48+4(XTR. XSR. Y5V) /M
No remarkable visual damage LA il
o . .
Cp change<+3% or £0.3pF, whichever is larger. * 2 A FL L A ) B
Q>275+(2.5* Cp) (10 pF<Cp<30 PF) FE_ LRI 3T, R A
Q>200+10*Cp (Cp<10 PF) AN 2 AERUE EALHE 1 /N
R*C>1000MQ or 50Q°F, whichever is smaller | g=ftidi 5, $gr s sm
X7R/X5R 9})%31:4 HE EILEIJ]_LIJJE 1'% Eﬁﬁ 48+4hrs
HEAAE 12.5% LA PTG B 2l
DF Jy¥IUada i 2 i LA T ‘ )
IR:K 1000MQ £k S0Q-F(RAE/MEH) Test temperature:
No remarkable visual damage Max. Operating Temp. +3°C
Cp change<+12.5% Voltage:
DF:Not more than 2 times of initial value 200% of the rated voltage
R*C>1000MQ or 50Q-F, whichever is smaller | Testing time: 1000 hrs
Y5V AP T I 45 AT
REANAEL30% LN Measurement to be made after
DF MHIEEAE R 1.5 1%L being kept at room temperature
IR: KT 1000MQ B, 50Q-F(HU4E /IME) for 244+2hrs (COG) or 48+4hrs
No remarkable visual damage (XTR, X5R,Y5V)
Cp change<+30% Klonie .
DF:Not more than 1.5 time's of ini'tial value d}::lll:cilrirc?ziillzzrrieg[pior high
R*C>1000MQ or 50Q-F, whichever is smaller Apply 200% of the rated DC
voltage for one hour at the
maximum operating temperature
+3°C.
Remove and let sit for 48+4hrs
at room temperature.
Perform the initial measurement
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8. =i tudE Packing
8.1 432 Bulk Packing
10000 /N4 842 % 1 25K
Standard packing 10Kpcs/bag; others are according to customer request.
8.2 4wty L %% Tape Packing
4Catr: 10000 4~/4E(0402). 4000 4~/4£(0805 0603)
Paper Tape: Standard taping (8mm paper width) suitable to 0603,0805,4Kpcs/reel
To 0402, 10Kpcs/reel.
kT EE 0805, 1206 Atk , JEEAT 0.95mm 74,
Plastic Tape: Suitable 0805, 1206 sizes, for chip thickness over 0.95 mm, 4Kpcs/reel

4000 4~/ 8k 3000 /4L,

or 3Kpcs/reel are available.

8.2.1 4t R~F

Dimensions of Packing Paper

S

\ —
~/
& 4.0£0.1 S
& o
@ R —
ol —H
Ed T o
- - -fif- - =
| e8] L
R
+l -
ip]
3
Type A B C D T
0402 0.65+£0.10 | 1.1540.10 | 2.0+0.05 | 2.0£0.05 0.8max
0603 1.05+0.10 | 1.85+0.10 | 4.0£0.10 | 2.0£0.10 1.1max
0805 1.55+0.15 | 23%+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
(|7 unit: 22K mm)
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8.2.2 ¥kl ]R~f

Dimensions of Embossed®Packing
\

~ S
(OS 4.0%+0.1 E‘ 0201
4.0%01 & 2.0%0.05 ™
7 ™ o
0 salEn 8
0~ 1 s BN ol ]
©
5
0 MAX2.5
A: 1454020 B: 2.25+020 (0805) (PR unit: 222K mm)
A: 1.95+020 B: 3.50+020 (1206)
H
8.2.3 Ymir it R~f
Dimensions of Reel
$ 180mmReel
|
— X TS Y
3

8.2.4 i )i 2\,

Taping Figure

bJRHY Top tape

1£3% 3L Sprocket holes

°°°°° PR N Cavity

ARl B R A
Paper tape or plastic tape

SEEEEL

77 Component
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&_\

X134 Empty section =i A\ 43 Chip insertion section #%[134> Empty section

7454y Leader

lo o ¢jo o ¢] o ¢ ——

. 160min.. 240min.

(A unit: 222K mm) JHH 5 ] Feeding direction —*

8.2.5 i ik

Taping Method

02 FELA AR I Gt S N BT B 581K, DAE R U7 I bzt gty I, AR FLA T4ty iR
FEG T AT, /DB 5 ANEEE 5]

FEGiHIN, AN IR 1A 70 B )

PEAE T ) 222 P (7 B TR RO R L U TR B 1 0.1%80 1 AN IR, AELL R BT R
BRI B AN N H Gl (1 2, AR AR AL IR AL

FEIRALIM R THRZEA 10 MAEE: 0.3 ZKELN.

R N RN AE 0.1 22 0.6 2FGLAY, L7 N E TR,

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

SECNCGRCNONONG

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

165-180°

— 5 Top cover
”
{

FL7F Carrier
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RN

8.2.6 F7ARZS Reel Label
TCC0603X7R104K500CT ROHS
Lot. No. 2801050202N
CCTC Qty. 4000 pcs
FrZE N2 The Contents of Label
(1) TCC 0603 X7R 104 K 500 C T
o @ ® @ 6 6 O

O & A #3485 Code of Ceramic Capacitor
@ S chip size, @i B4 dielectrics,@ZE & capacitance, ® 7 2 %% % tolerance,
©% ¢ FL I rated voltage, DS thickness, @{1%% packing

(2) P a5 Lot. No.:2801050202N

(3) %= Qty: 4000pcs

(4) ROHS:GREEN PARTS Z¢ (i 48}

8.2.7.4Mu%E Package

8.2.7.1 fuEE4H Carton
8.2.7.1.1 fAEHT R SF Carton Size

200Kpcs /4f The

1 N3 £=20,000PCS
1 {f4E

=20,000PCS

L \\% H
40cm 36cm 20cm
8.2.7.1.2 #&: 500Kpcs /4 The Quantity: 200Kpcs /one carton

1 INNER BOX=20,000PCS
x 10 fU3££=200,000PCS 1 CARTON=20,000PCS x 10BOX=200,000PCS

Quantity: 200Kpcs /one carton

1 WE%£=20,000PCS
1 FEEA
RoHS AR (M4 % 7 SR 5K )

8.2.7.2 WALZEEL Inner Box
8.2.7.2.1 W& | Size

=20,000PCS

1 INNER BOX=20,000PCS
x 10 B.2£75=200,000PCS 1 CARTON=20,000PCS x 10BOX=200,000PCS
according to customer request

L

W

H

18.5cm

6.5cm

19cm

8.2.7.2.2 #5: 20Kpcs /&L

1 #%£=4000PCS

1 £ £=4,000PCS x 5 # =20,000PCS

1 REEL=4,000PCS
1 INNER BOX=4,000PCS x 5 REEL =20,000PCS
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8.2.7.2.3 WHEEEFr% The Label in Inner Box

The part No of VTECH

'ROHS

%)

CCTC

TCC0603X7R104K500CT

Lot. No. 2801050202N

Qty. 4000 pcs

9.7 i AE P Bk 46 45 8 About RoHS
P77 S5 ROHS $74 25K (K i SGS AR &)
All products accord with RoHS(attached SGS test report)

& KLy 41 75 2 Feron H 391 K& 18 AR
Sort Test organization Report No. Test Date Test Result Expiry
COG Ji A KR HI A%
SGS CANEC1000031503 2010-01-12 OK 2011-01-12
C0G MLCC
X7R Jr B & A28
AR A 5 SGS CANEC1000031501 2010-01-12 OK 2011-01-12
X7R MLCC
X5R GRGEIRAE
JrA MR B SGS CANEC1000031502 2010-01-12 OK 2011-01-12
X5R MLCC
Y5V BRI
JroA MR 2 SGS CANEC1000031504 2010-01-12 OK 2011-01-12
Y5V MLCC

BT AAE S PR AR 78 RoHS A i

Mark RoHS on label of products if necessary
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10.MLCC i i3 & 25 10 Precautions on the use of MLCC
10.1 HLE&H T PCB Design
10.1.1 HLEEH & % % 11 Design of Land-patterns
N R A g5 T BT B S, ATRAR e I R R 2
[ 2 Y T AN IR %
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.
HL AR BE T HERE B S R
Recommended land dimensions for a typical chip capacitor land patterns for PCBs
P SRR IR Yok i R (A7 mm):

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

Bk SIZE | 0603 0805 1206 flpm(f ; ;
joop L6 2.0 3.2 U ? T j
w08 125 1.6
A 0.8~1.0 | 1.0~14 1.8~2.5 4 /)
B 0.5~0.8 | 0.8~15 0.8~1.7 T
C 0.6~08 | 0.9~1.2 12~1.6

PR FEIHELE BT 0 RT (342 mm)
Recommended land dimensions for reflow-soldering (unit: mm)
FRRURFEINHERE BT 0 RT (B4 mm)

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

IR B S W S ARSIV T B RE ST DRLEAE BT I SR 5 R

Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore, please take proper

precautions when designing land-patterns.

9 1T BB 5 R M

Examples of good and bad solder application

Chip capacitor
JiHE% SIZE | 0402 0603 0805 1206
W

L |10 1.6 2.0 3.2
N

W05 0.8 1.25 1.6
A 0.45~0.35 | 0.6~0.8 0.8~1.2 1.8~2.5 '
B 0.40~0.50 | 0.6~0.8 0.8~1.2 1.0~1.5
C 0.45~0.55 | 0.60~0.80 0.9~01.6 1.2~2.0
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T H Ttem AHESF 45 K Not recommended HEFF 454 Recommended
JRT A 51 4 lead wire of component .
[ TE 110 9 2 coldering iron __ 1 solderresm7
Mixed mounting of SMD %%%/

and leaded component

| 1

ST JEC A (1)
Component placement
close to the chassis

chasis

—

_solder (for grounding)

solder-resist

P IRTCAF I
5 | B Te
Hand-soldering of leaded

lead wire of component
soldering iron —— 1

components near

mounted components

10.1.2 EIZ45H
Pattern configurations
NI A S R IR T ERRGREAL R, R AT BE D HEEARCLE S I B2 B AU ) o
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..

ANHESF 25 4 Not recommended W7 457 Recommended

S =2 2
B
Deflection of e —— e
the board

X LB AR  SR I LR AR AR TR I 52 B UBNY. ) /N R S 1 2T o0 R IHHERE T L8471
it
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.
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/\/\
= D
11
perforation C D
slit ’
magnitude of stress A>B=C>D>E
TEVTHR T3 PR 7 PR AR AR S 0] 7 bt In AT UBN: g 55 A3 T I VE SR AR AR K e 204 BB AR - Roe - 52

B R 7 2 A IO 484 K

]J\?ﬁ\ %tj]\ V@*El

Lo DI, I B 1% 7% 18 R AR ) 3 PR 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.

10.2 HzhWE2EF 940 Considerations for automatic placement

I L) 24

Adjustment of mounting machine

@©. 77 e RO, ANV ZSZ B Kb .
@, ABZE IO SRR E AL AT R AT L AT B ik

(. 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

AHELF 458 Not recommended

#E ) Recommended

LIRS
Single-sided

mounting

crack

supporting pin

R THIhé
Double-sided

mounting

supportmg p1
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10.3 AR 2k Recommended soldering profile
10.3.1 B4EEZk  Recommended Sn&Pb soldering profile
P Reflow soldering
Temperature

300° C preheating 230° C

within
over 1 minute over 1 minute 10 gradual cooling
ﬁ:k'(‘(l]ll}?v

JE& Caution
@©. BRACIROUI RS v B AR S LI 12 ~1/3, 41 R TR
(D.The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/30of the thickness of the capacitor, as
shown below:

capacitor

‘ ‘I/ZT—I/BT

L1

Solder

PC board
@), A PRI 1) 2553 g Sk A0 A R, RN TR W] B8 PR 5 A I TR) — 3

2. Because excessive dwell times can detrimentally affect solderability, soldering duration should be kept as

close to recommended times as possible.

PIESE Wave solder profile

Temperature

300° € — preheating 230°260°C
250° C —
200° C —
150° C —
100° C —
50° C —
within
over 2 minute 3 gradual cooling
seconds
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7% Caution
@ 1 PR LA 2 78 73 Tl
@, b PRAANAR R 22 ANBE L 100~130°C
@) M4 Jo ) AT RENS VA A
(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 J%4$% Hand soldering

Temperature

preheating 230-280° C
300° C =

250° C —

200° C —

150° C —

100° C —

50° C —~

! mi within
over ite . .
over MEnULe 3 gradual cooling

seconds
¥ & Caution
@. H R K AR 1.0mm T3 20W [ EEIE 2k
@ JFARIERA L AR o
(D.Use a 20w soldering iron with a maximum tip diameter of 1.0mm.

(2).The soldering iron should not directly touch the capacitor.

10.3.2 a2k Recommended Pb-Free soldering profile
PR Reflow soldering

Peak—tenp. max: 2300

Temp.s Win:Z307 (20 20#4ER
degras P .
.-f' l\\'-.
a \-\.
230 . .
~ )
-
A —_
160 -
-
120 -
- T 2O
'/
p
J.l'
I
FGEMEE 3 TR T
45~ 90k, 120~ 160°C
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BESEE: - Wave solder profile

Temperature

T

_ 2607 MAX
300 — T
250 —
200 —
150 —
100 —
50 —

1 L] |
Orey 2 minute 371 S5ec. B £hrd-#

10.4 538K AR Handling

Breakaway PC boards (splitting along perforations)

(D AE A B E W5, 200 = PR P B AR S AR T Aty SR R N )

(2). 7348 P AR N A 20008 L PRSI B, AT UL T 4K 0

(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.

10.5 {&47 Storage

(DAL N IIFREE P RAF ™ e W 5~40°C; /% <70% RH

)% b 1 2 VRIS W46, 8 2 A 2 TP

GGt kIt I, 7 i NAE = A H AR .

@ i BUR A S (XTRXSR,YSV) AR BN (8] 2 32Tk, LAAE HLBR BT I 78 43 2% B X — 31

Fo BAHMN T HLUBRERAE 150 CRAEHE 1 /N S BE SR 2IHT A -

(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) 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.
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