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1. HR(DESCRIPTION):

WA FKE B R G S A R HL A 28 . To manufacture a chip-type SMT and achieve miniaturization, high
density and high efficiency, ceramic condensers are used.
P4k NPO (COG. COH) , X7R « X7S Ml X6S i hilfE, HAHRVEREIUM. R, fathe. "aEtkmm
A
MLCC is made by NPO (COG. COH) , X7R . X7SandX6S dielectric material and which provides product with high
electrical ,precision, stability and reliability.

2. =R (FEATURES) :

a. AJERHYERT, 0201 2 1210 #k% . A wide selection of sizes is available (0201 to 1210)
b. 4ERSTAES. High capacitance in given case size.

3. LGS (APPLICATIONS) :

a. —HFH . For general digital circuit.

b. HLJR5%H . For power supply bypass capacitors.
c. JHFHF. For consumer electronics.

d. . Fortelecommunication

+BSMHATIE,  HOW TO ORDER

Type of MLCC 0805 R7 104 K 500 N T H J
Size Dielectric Capacitance Tolerance Rated voltage | Termination Packagin Symbol Reel Size
R~ bz )5 HAR FEEER A BBk WEARRE | g [Thickness | HBRRT

Inch(mm): R5=X5R | R75=0.75pF A=+0.05pF 4R0=4 Vdc N=Cu/Ni/Sn [ok Y5y (mm) J=7Inch
1005(0402) R6=X6R O0R5=0.5pF B= +0.1pF 6R3=6.3 Vdc C=Cu/Bfig T=45H BERS FEi@EwE
’ S6=X6S 1R0=1pF C=%0.25pF 100=10 Vdc INi/Sn B=gfudt A=0.1mm D=13Inch
0201(0603) R7=X7R 100=10pF D= 10.5pF 160=16 Vdc S=¥fAH B=0.2mm K=
’ S7=X7S 101=100pF F=+1% 250=25 Vdc C=0.3mm 7Inch12
0402(1005) T7=X7T 102=1000pF G=12% 500=50 Vdc D=0.4mm mm 5% E
’ R8=X8R 103=10nF J=£5% 101=100 Vdc E=0.5mm
HO0=COH 105=1uF L=+15% 251=250 Vdc G=0.7mm
0805(2012), 106=10uF M= +20% 501=500 Vdc H=0.8mm
107=100uF S§=-20%~+5 631=630 Vdc J=1.0mm
1206(3216), 0% 102=1k Vdc L=1.2mm
152=1.5k Vdc P=1.6mm
1210(3225), 202=2k Vdc S$=1.8mm
252=2.5k Vdc U=2.0mm
302=3k Vdc V=2.5mm
402=4k Vdc W=3.0mm
502=5k Vdc
602=6k Vdc
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Dielectric Reference Temperature Point Temperature Coefficient Operation Temperature Range

20°C 0+30 ppm/C -55C~125C

20°C 0+60 ppm/C -55°C~125C

20°C +15% -55°C~125C

20°C +15% -55C~85C

20°C +22% -55C~125C

20°C +22% -55C~105C

FiE: T RHA SRR RRIR B RO 0V 22 /2 K IR EAE 20°C 1 85°C 2 [A] (1) LA S AR AU SR B e 1, 1T TT SR LA 28
PR PR I 2R 22 1 T A T 2 ) ) R 2 B AH XS 20°C 1 FE A B AR A SR A SE 1Y

Note: Nominal temperature coefficient and allowed tolerance of class 1 are decided by the changing of the capacitance
between 20°C and 85°C. Nominal temperature coefficient of class Il are decided by the temperature of 20°C.

6 7§ LR 4 4 #5445 EXTERNAL DIMENSIONS AND STRUCTURE

Incfiff“m) L (mm) | W (mm) | T (mm)/Symbol | Soldering Method* | MB(mm)
0201 (0603) | 0.60:0.05 | 0.300.05 | 0.30£0.05 | C R s
1.00£0.05 | 0.50£0.05 | 0.50:0.05 | E R 0.05
0402 (1005) 0.0 10
1.00£0.20 | 0.50£0.20 | 0.50:0.20 | E R 05/-0.
0603 (1608) | 1.600.20 | 0.80:0.20 | 0.800.20 | H R/W 0.40£0.15
0.70:0.10 | G
R/IW
0805 (2012) | 2.00:0.20 | 1.25:0.20 | 0.80£0.10 | H 0.50£0.20
120020 | L R
070:0.10 | G
RIW
0.800.10 | H
1206 (3216) | 3.20£0.20 | 1.60:0.20 | 10%0.10 | J 0.60£0.20
120:02 | L R
160020 | P
1.20£0.10 | L
160020 | P
1210 (3225) | 320030 | 2.5040.20 R 0.75:0.25
2.00£0.20 | U
2.50£030 | V
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0 M & A I
Ceramic dielectric
® SN
Inner electrode
Substrate electrode
@ BE
Nickel Layer
6 )=
Tin Layer
7. H¥FRES E PACKAGING STANDARD QUANTITY
. _ i Paper tape £k Plastic Tape &
Size R+t Thickness (mm)/Symbol ERE/fF5 Zreel Zroel
0.300.03 c 15,000
0.5020.05 E 10,000
0.50%0.20 E 10,000
0.80£0.1 H 4000
0.70%0.10 G 4000
0.8020.10 H 4000
1.20£0.20 L 4000 3000
0.70£0.10 H 4000
0.8020.10 H 4000
1.0£0.10 J 3000
1.20£0.10 L 3000
1.60+0.20 P 2000
1.20£0.10 L 3000
1.60+0.20 P 2000
2.0020.20 U 1000
2.50%0.30 v 1000
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8.

C0G. COH Dielectric

8-1

50

1210

1206

CO0G. COH

0805

0603

0402

0201

Dielectric

Rt)Size
W HE Rated Voltage
(VDC)
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8-2 X7R Dielectric

50

25

6.3

10
16

50

25

6.3

10
16
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X7S

1210

50

25

16

10

6.3

1206

50

25

16

10

6.3

0805

100

50

25

16

10

0603

25

16

10

6.3

0402

16

10

Dielectric

Size

Rated Voltage
(VDC)

X5R

1210

25 | 50

10
16

1206

plrplprP|P

plrplprP|P

P

P

0805

0603

50 | 6.3 (10|16 | 25| 50 | 6.3 (10|16 | 25|50 4 | 6.3

16 | 25

0402

0201

25|50 (63|10 |16 (25| 50 | 6.3 |10

16

6.3 | 10

Dielectric
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8-5 X6S Dielectric

Dielectric X6S
Size 0402 0603 0805 1206 1210
IREiESE gg"age 63 |10 |16 | 25 |4 |63 |10 |16 |25 |4 |63 |10 |16 |25 |50 ]| 63|10 |16 | 25|50 63|10 |16 | 25 | 50

E E E H H

E H H H H L L

E H H H L L L L L P P ) vV |V
H| H L L L P P \
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9. ELEEMEMIR Reliability Test

TR

Technical Specification

BN
Class |

PLAF G T e R 2ZE 2
Should be  within

specified tolerance.

the

moel gy

Test Method and Remarks

< 1000pF 1MHz +10%

1.01+0.2Vrms
>1000 pF 1KHz+10%

IES
Class 1I

PLAF G T e IR 25 2 )
Should be  within

specified tolerance.

the

BN
Class [

DF

<0.56%

MR 25°C£3°C
Test Temprature: 25°C =3°C
C<10pF: PMAMIH: 1KHz +10%
ML : 1.040.2Vims
Test Frequency: 1KHz+10%
Test Voltage: 1.0£0.2Vrms
C>10uF X7R. X5R. X7S. X6S
M2 120424 Hz
M 20,5 +£0.1Vrms
Test Frequency: 120+24 Hz
Test Voltage: 0.5+0.1Vrms

Cr<<5pF 1MHz +10%

1.5[(150/Cr)+7] X 10

5pF<Cr<{50 pF 1MHz£10%

<0.15%

1.01+0.2Vrms
50pF<Cr<1000 pF 1MHz 1+ 10%

<0.15%

>1000 pF 1KHz +10%
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BOR A m ok Ty ok
Technical Specification Test Method and Remarks
=50V 25V 16V 10v 6.3V C<10pF
< 25 | B5% MRS : 1KHz +10%

< < < o
XIRIXSR | (€ < (c< B S0 | S0% M L : 1.0 +£0.2Vrms

X7S/X6S 10uF) 047uF)

= | s | =

e | %492 | (¢ =|100%

(C <] (C<| CC </ TestFrequency: 1KHz+ 10%
047uF) | 015puF) | 0154F) | Test Voltage: 1.0+ 0.2Vrms

<100% | <100% | <100%
(c>=| (c>=| (c =|C>10uF X7R. X5R. X75.

Class 1.0uF) (c= Sl 47 %
04E) | 015uF) | o5 | XES: TARAIZ: 120424 Hz
Il 047uF) WA L :0.540.1Vrms
<50% | </5% | <I5% | TestFrequency: 120+24 Hz
XTR/XR (<] (C<] (C </ Test Voltage: 0.5+0.1Vrms
X75/X65 0047uF) | 0047uF) | 0.047uF)
<35% <50% W W W
(< <10%(C | <10%(C | <10%(C
0402) = = =
0047uF) | 0047uF) | 0.047uF)
1% <10 nF. Ri=50000M Q W3 HL e HL R
Qoss | 00 - MR i) 60+5 £
I c>10 nF, Ri*Cr=500S muiﬁ?ﬂ%;ﬁi: <75%

MRIEE: 25°C+3C
TR TSR B : <50mA

IEN Measuring Voltage: Rated Voltage
C=<.25 nF, Ri=10000M Q .
Class X7R/X5R/XT7S/X6S _ Duration: 60 % 5s
i C>25 nF, Ri*Cz>1005 Test Humidity: <75%

Test Temperature: 25°C £3C
Test Current: <<50mA

HUREREENE S
[ 26: 300%%iEm L I138: 250%
HIUE HL
f1R]:  1~5 7 TR AN
AL A o o o m A 4 it s0mA
No breakdown or damage. Measuring Voltage:

Class I :300% Rated voltage

Class II :250% Rated voltage

Duration: 1~5s

Charge/ Discharge Current: 50mA max.
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Technical Specification Test Method and Remarks

H AR 80~120°C IR T i 10~30 ).
Preheating conditions:80 to 120°C; 10~30s.

EBFENKT 95%
SO AT ILAR. HISEE P 63/37) | JEABEL
At least 95% of the terminal electrode is | 32455 5 : 235+5°C BAIRE . 245+5C
covered by new solder. I ;240,55 I ;240,55
Visual Appearance: No visible damage.
SolderTemperature:2351+5°C | SolderTemperature: 245+5C
Duration:2+0.5s Duration:230.5s

F HLZRTE 100~200°C FIRFE T #i# 10£1 7 %h.
RIRE: 265+5C
R A]: 10+ 1s

AC/C | <+05% -5%™~+10% N . o i
BT — SRR T 0 10 () IR Ve
N N N N JERN
DF e TRER T 2442 N RERM =R
Same to initial value. . N . i
T Preheating conditions: 100 to 200°C; 10 == 1min.
IR " Solder Temperature: 265+5°C

Same to initial value.

- Duration: 10+ 1s
ShAL: TeRI WA LR =>95% Clean the capacitor with solvent and examine it with

Appearance: No visible damage.At least | 10X(min.) microscope.
95% of the terminal electrode is covered Recovery Time: 24+ 2h

by new solder. Recovery condition: Room temperature
S TERT WA I HEAR . AlLOs B PCB
Appearance: No visible damage. THIRE: 1mm

Jiti S . 0.5mm/sec.

ﬁﬁi mm

REAEES HARAS T EAT M

AC/C < +10%

Test Board: Al,O3 or PCB

Warp: 1mm

Speed: 0.5mm/sec.

Unit: mm

The measurement should be made with the board in
the bending position.

HMILTE AT W45 A M 77: 5N FiE: 10+1S
No visible damage. Applied Force: 5N Duration: 10+ 1S
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TR R

Technical Specification

wmok ok
Test Method and Remarks

AC/C:
[25: <+1%3+1pF,

By & e K
IT25:  X7R,X5R,X7S,X6S: < +10%
Class I : <*+1%or *1pF,

whichever is larger.
ClassIl:
X7R,X5R,X75,X6S: < +10%

FALEE™ (228) « ERRBHNEE, 1/ K
WHE: 24+1h

WIuE I &

PEAUEL: 5 IR, —MEAR LT 4

[ BE CC) ] (4381
TR E(-55) 30
gl (+20) 2~3
PR

(X7R. X7S: +125)
(X5R: +85) 30
(X6S: +105)

i (+20) 2~3

R EE (RED WflE: 24+2h

Preheating conditions: up-category temperature, 1h
Recovery time: 24+ 1h

Initial Measurement

Cycling Times: 5 times, 1 cycle, 4 steps:

Step Temperature (‘C) Time (min.)
1 Low-categorytemp. (-55) 30
2 Normal temp. (+20) 2~3
3 Up-categorytemp. (+125) 30
4 Normal temp. (+20) 2~3

Recovery time after test: 24 % 2h

[ 2% <+2%8+1pF,
B 2 PR #
I1 2%: X7R,X5R,X7S,X65: <+10%

A
ClassI: <+2%or *1pF
c/C . .
whichever is larger.
Class II : X7R,X5R,X7S,X6S: < =+
10%
<2 fEWIIE bR HE

DF Not more than twice of initial
value.

[ 25: Ri=2500M Q B}, Ri*C,=25S
HUw 5 2 RN

Class I : Ri=2500M Q B Ri*C,=
25S whichever is smaller.

I12%: Ri=1000M Q B{ Ri*C,=>25S
HU 5 2 RN
ClassII : Ri=1000M Q &%, Ri*C,=

25S whichever is smaller.

MWL e
Appearance: No visible damage.

40+2C

MBS 90~95%RH

I [E]: 500 /N

BB %A =i

JCERSIA]: 24 /NS (T 28): 48 /I (1128)
Temperature: 40+2°C

Humidity: 90~95%RH

Duration: 500h

TR

Recovery conditions: Room temperature
Recovery Time: 24h (Class1) or 48h (Class2)
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Technical Specification Test Method and Remarks
[ 25 <+2%8+1pF
WP 2 R
II25: X7RX5R,X7S,X6S: <+20% | {&JE/= 4 (<100V)
M 1.5 f580E TR
< 0, N
AC/C | Class I .\h.ihZAa or. IilpF, WFiE: 1000 /N
whichever is larger. S Fo . .
H 12 C ~N H ~N ~N C
Class II : X7R,X5R,X7S,X6S: < =+ A 125 O(NPO(COG COH)» X7R. X75) 85
20% (X5R) 105TC (X6S)
R AN 50mA
<2 VI bR HE B A EiR
DF | Not more than twice of initial | JECERS[E]: 24 /NP C T 38D, 5L 48 /N CIT28),
value. Low-voltange (<<100V)
%. H ‘ ie
[ 3% R'>4OOO‘M Q %jz Ri*Cr=40S | Applied Voltage: 1.5 x Rated Voltage
U8 2 RN .
. . Duration: 1000h
Class I : Ri=4000M Q &), Ri*Cr= .
) . Temperature: 125°C (NPO(COG. COH). X7R.
R 40S whichever is smaller. ] )
B 2 i N Charge/ Discharge Current: 50mA max.
Class IT : Ri=2000M Q 8% Ri*Cr= | Recovery Conditions: Room Temperature
50S whichever is smaller. Recovery Time: 24h (Class 1), or 48h (Class2)

AW Tethifh
Visual Appearance: No visible damage.

1. FALBE™ (UK 2 K28 -
B H 2R A8 T BRI )L Bl VE AN TS T BE R O E SRS (150°C) N4 1h Ja, ARG PR HE RS 2%
- FIKE 24+ 1h.

Note: Pretreatment (only for class2 capacitor)

Pretreatment (only for class2 capacitor) is a method to treat the capacitor before measurement. First, place the
capacitor in the up-category temperature or other specified higher temperature environment (150°C) for 1hour. Then

recovery the capacitor at standard pressure conditions for 24+ 1hours.
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Top cover tape T fiX

OO Carrier tape(paper)f&i% iy

Chip hole(Pocket) it fL

/

Polystyrene reel 5% Bottom tape JEEIR

Dimensions of paper taping for 0201. 0402 type

D0 PO P2 s
—\ —
N\ O MM \ = i
_0i = v / .
| | r|1 = 2
'T"T‘D[]QD%DD i
A0 P1
L——
AO BO W F* E P1 p2* PO DO T

0.37% 0.67£ | 8.00+ | 3.50f | 1.75f | 2.00f | 2.00*+ | 4.00* 1.50 0.80
0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below
0.65+ 1.15+ | 8.00+ | 3.50+ | 1.75+ | 2.00+ | 2.00t | 4.00+ 1.50 0.80
0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below

“uxn

Note: The place with means where needs exactly dimensions.



=

S"& R e ety
\ 4

CHINOCERA

Dimensions of paper taping for 0603, 0805, 1206 types.

| B F 77X Chip pocket

/

P17 L Feeding hole
/

AM/ N o
: 2 N : ¥

~ el h : :
Al e
5 12
T T,
. H G| F Tape running direction

N\

\
Ve
|w)

v

AT AT T A
Unit: mm
A B C D* E F G* H J T

110 190 800 350 175 400 200 400 150 110
+0.10 +0.10 +0.10 +005 +0.10 +0.10 +0.10 +010 | -0/+010 Max

145 230 80 350 175 400 200 400 150 110
+0.15 +0.15 +0.15 +0.05 +0.10 +0.10 +0.10 +010 | -0/+010 Max
180 340 800 350 175 400 200 400 150 110
+0.20 +0.20 +0.20 +0.05 +0.10 +0.10 +0.10 +010 | -0/+010 Max
R FR AR R IR A A

“uxn

Note: The place with means where needs exactly dimensions.
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102 RS EMBOSSED TAPING
\

OO Carrier tape(paper)f£ %77

Top cover tape [ %

%

Chip hole(Pocket):ts A L

Polystyrene reel i

Dimensions of embossed taping for 0805~1812 type

%4 fL Feeding hole

J WA 77 7% Chip pocket
. . / . . 7
D e > e o E
A NN N /\/ N N
T 7 C
1...8.}.. O ) e AN e\ v
Q : N N Y (%
v
T | H G F Tape running direction
Chip cap < |«
IR ALIETT )
A B C D* E F G* H J T

1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.50
+£0.20 | £0.20 | £0.20 | £0.05 | £0.10 | £0.10 | £0.10 | £0.10 | -0/+0.10 | Max

1.95 3.60 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.85
+0.20 | £0.20 | +0.20 | £0.05 | £0.10 | £0.10 | £0.10 | +0.1 |-0/+0.10 | Max

2.70 3.42 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.2
+0.10 | £0.10 | +0.10 | £0.05 | £0.10 | £0.10 | +£0.05 | £0.10 | -0/+0.10 | Max

Note: The place with “*” means where needs exactly dimensions.
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R () IR EES ok ik CHIBHD
|End (Vacant position) Chip carrier Vacant position Leader part(cover) tape)
N

»le
>e rl

< »le
[ rr

_ |:| |:|

rl |~ rl

le

|‘ 'l

KF 150 mm KT 150mm KT 150 mm /Over 150 mm
over 150mm over 150mm 1£1% 77 7]/ Moving Direction

A —-—h—E
g
G
A B C D E F G
LEVEIEIN
$1781+20 3.0 $13+05 $21+08 $50 or 100415 | 12max
more
G50 BEEA
$330+20 3.0 $13405 $214+08 100+15 | 12max
$500rmore
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MR FIE5EE  Top tape peeling strength

_ / Cover tape peeling direction T3] 2 7517

Cover tape

" MSO

-

)

) S

X
\ Carrier tape 1£i% 7

Cover tape peeling direction T i 3 E J5 [

Cover tape THIR /

0~15°

_IIIIIIIII}\II

Carrier tape 1£i% 7

FRUE: 0.1N<R| B35 <0.7N
Standard: 0.1N < peeling strength < 0.7N
FERIEGIS, AT ANREA 4O, WABERGFENR . TR L.

No paper dirty remains on the scotch when peeling, and sticks to top and bottom tape.

‘11, fE# ¥ Storage Methods

B ORC T AR I R AFIIC A AR A 6 A H (FE B3I CA AT BB ).

The guaranteed period for solderability is 6 months (Under deliver package condition).

T A7 561 /Storage conditions:

8175 JE /Temperature  5°C~40°C B AFEAE X 15 /Relative Humidity 20%~70%
12, SEARTHIEREN  Precautions For Use

% 2 P RS HUA 2% (MLCC) 75 R BT % 14 P 1% 1A R 2 288, A ) AR AR DA A5 BOR 5% 13 B 5 o i ik

PSR 1) 55 AR, BN SN T AR R, S B8 AT e K BAReEE 2R IE, BT DAAE A8 FH PR I ek, v
5 N2 FEAZ A AN A R U R BEAT, B0 AN Z A0 35 I R AT BOR R i A A 7 7.

The Multi-layer Ceramic Capacitors (MLCC) may fail in a short circuit modern in an open circuit mode when
subjected to severe conditions of electrical environment and / or mechanical stress beyond the specified “rating” and
specified “conditions” in the specification, which will result in burn out, flaming or glowing in the worst case.
Following “precautions for “safety” and Application Notes shall be taken in your major consideration. If you have a

guestion about the precautions for handling, please contact our engineering section or factory.
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DNy 3t G TRLEL B2 (10 S AR AR AT 512 18 Py 2R B RS S MR KR R B B A Vi AT S TRLIE i 2R R R ORIEAT . (1§ 25 (T I
T ER)

To avoid the crack problem by sudden temperature change, follow the temperature profile in the adjacent graph
(refer to the graph in the enclosure page).

122. FT/RE  Manual Soldering
T ILARBAR DS By TR RSy J) 30 52 AN S49 T 51 2 R A A 2R ) s A U P B % FE A2 ), T SRR A 2 AN/
O, 2 58 B S T ) PR 08 FR TS A 3 2 e, X PR AR 25 2 A8 P 25585 ] g o ) 2 45 i b B LA = 4
DL I, 5 P R A R T R eI IS A 5 AT, 50 L 2k 18 21 i PR e 5 A0 2R S i 5 42 1) 82 22 T /v
Manual soldering can pose a great risk of creating thermal cracks in capacitors. The hot soldering iron tip
comes into direct contact with the end terminations, and operator’s careless may cause the tip of the soldering
iron to come into direct contact with the ceramic body of the capacitor. Therefore the soldering iron must be

handled carefully, and pay much attention to the selection of the soldering iron tip and temperature contact of

the tip.
S SUES TXRE 23 Rl i 3k 3k K
Too much solder /m m AR 5| A2 iR
\ ! - Cracks tend to occur due to large stress.
FERLR D ]2 IR A, AT A2 5]
Not enough solder A0 SR B R
/1— —I\ Weak holding force may cause bad

connection between the capacitor and
PCB.
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12-4.1 [ iR AR R & 12-4.2 PGSR N R AR &

The optimal solder fillet amounts for re-flow soldering The optimal solder fillet amounts for wave soldering

FLEE—JL? o | &
|

AR NER 173, S hiil

12-4. 3 SR IR B I 1) e AR R

The optimal solder fillet amounts for rewor

| s

f )

B 2# (Re-flow soldering )

Temperature i J5$% Peak Temperature
()
‘ 300 |-
200
150
100
50

[}

it —% 2% 30~60S HARA

Pb-Sn 54 oI5+
Pb-Sn soldering Lead-free soldering
230°C~250C 240°C~260C

FETRIAIY , TR 5 R 7 R MR Z A IR ZE 4R AE T<S150°C.
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