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[ TSR OPEN-MODE DESIGN MLCC

FENGHUA

B FERITAAREERSE

Open-Circuit Design Multi-layer Ceramic Capacitor

& HHE

Feature

* BRIMALEHN, RAESAREME

Iy

i

There is high reliability on monolithic structure of laminated layers.
* BFMRIVEESTHEMRE, ERTRERERESRIERE

And its character of excellent soldering ability and

soldering resistance ability is suitable for reflow soldering and peak soldering.
* BARENAEEREMERE

It includes high and stable capacitance.
* FLERTEER AR IR BN MBI FA AL, FTLART BB BRI TARAF

Open circuit  during capacitor cracking can protect the circuit.

* AR R IRAR A RE BRRGERIT, WTE 2 F1E 3 MRERLEE.

This type of capacitor adopts special inner electrode designs as picture2 and picture3 below

* HITERE: GB/T 21041-2007 GB/T 21042-2007
Executive Standard: GB/T 21041-2007 GB/T 21042-2007

WB CP

"?

34 Crack Z4 Crack
EEigt (CP<WB) , FFZURTeE st FF &I (CP>WB), FFELATeE BTFi
TR Open-mode design (CP>WB), the

Normal design (CP<WB) , Circuit

) i circuit is open when cracked
leakage current during cracking

& 1 & 2

& NAEE
Application

*NATEMIER, 88, X8, SUEMRPLE

447 Crack
BiRgit, FREBEEFH

Suspension design, the circuit is open
when cracked

& 3

It is applied to various filtering, coupling, decoupling and high-reliability protection circuits
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How To Order
OP05 B 102 J 500 N T
A E -
i BMERE . .
R~ #iA% Ce:\é)(;rgltgilce Rated Voltage Pagjsfsitt es
Size Code Sfi(unit): pF EA{L(unit)
A KxE FRAR | SRE ERAR ) s AR | BEHR
X EIA (LxW) Express Actual Mei)tho q | Actual Value Express | Package
Size mm Method Value Method Styles
Code EET T
HEE AR
6R3 6.3 N
OPO03 0603 | 1.60%0.80 OR5 05 ) ﬁ@%
OP05 | 0805 | 2.00x1.25 Braided 7
1RO 10 500 50100 inch (Ellsc
OP06 1206 | 3.20x1.60 ’ packing
; Y 13+F
OP10 | 1210 | 3.20x2.50 102 10X 102 201 2010 =32
OP12 | 1812 | 4.50x3.20 O i Ty Braided
T SR HEHR e SN ® | 13incn
¥, E=AMFH 0 M F, BAHFR 0 8] disc
#; RANS. %5 RANHR packing
. ' - Note: the first two digits
Note: the first two digits are significant; third digit
are significant; third digit denotes number of
denotes number of zeros; zeros; R=decimal point.
R=decimal point.
um SR
I ERh REIRE Terminal Material Styles
Dielectric Code Capacitance Tolerance —
i#3%25) B
T EES " KA EE ] A. B, C. D%} Terminaﬁon Stvles | Express
Dietectric | /T PHHY Code | Tolerance | REBEMFE Yes | pethod
Code A 10.05pF | B S100F B9/ =Rk
CG C0G HRe Nickel Barrier N
B *0.10pF These Termination
B X7R ;
C +0.25pF Capacitance pY =
D +0.50pF tolerance A, %E”\ﬁﬁ*%gﬁ
— B, C, D are APIR A
F 1% just applicable Flexible terminal A
G +2% the multilayer chip
J +5% capacitance ceramic capacitor
S that equals to
K +10% or less than
M +20% 10pF.
mE AR/
Temperature Coefficient /Characteristics
e SERER RRRE R TERESERE
Dielectric Reference Temperature Point Temperature Coefficient Operation Temperature Range
C0G 25°C 0+30 ppm/C -55°C~125C
X7R 25°C +15% -55C~125C
%2 4k 23 01
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L Jdrt ey i)
Product Structure

Fs B
NO Name
) BREN R
Ceramic dielectric
® HIEBHR
Inner electrode
3 SMERAR
Substrate electrode
B7E
@ Nickel Layer
=
© Tin Layer
& ERERT
Product Dimensions
e L >l
| |
W,
T | v
WEB {i.- -B.
A5 Type R<f Dimensions (mm) R AR
EETES ITEE Thickess
British expression Metric expression L w T wB
OP03 1608 1.60+0.10 0.80+0.10 0.80+0.10 0.35+0.20 DA
0.80%+0.20 EA
OP05 2012 2.00+0.20 1.25%0.25 0.50+0.20
1.25%0.25 EB
0.80+0.20 FA
OP06 3216 3.20+0.30 1.60£0.30 1.25£0.25 0.60+0.30 FB
1.60%+0.30 FC
1.25+0.25 GA
OP10 3225 3.20+0.30 2.50+0.30 1.60%+0.30 0.60+0.30 GB
2.00%£0.30 GC
1.60+0.30 HA
OP08 4620 4.60£0.40 2.000.30 0.60+0.30
2.0£0.30 HB
1.25+0.25 IA
1.60%+0.30 B
OP12 4632 4.60£0.40 3.20+0.30 0.60+0.30
2.00%£0.30 IC
2.50%0.30 ID

#iE: 1. FREGEE ‘T EEANFKASS ‘FEEEREBE" . 2. AREEPHEFRERRTREEPERN~R.
Note: 1. The specific thickness of the product can read "capacity range and Voltage "in this approval sheet.

2. We can design according to customer special requirements
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¢ ZECEEBE
Capacitance Range and Voltage
I KB FRAFBEMNAEREEHRIIR
A list of the specific Voltage-specific capacitors of Class | capacitors

Rt
Dielectric oG
Rt OPO03 OP05
Dimension (1.6mm*0.8mm) (2.0mm*1.25mm)
BEMHE
Capacity/ | <25V 50V 100V 200V 250V <25V 50V 100V 200V 250V 500V 1000V
Voltage
0.1pF DA
0.3pF DA
0.47pF DA
1pF DA
1.2pF DA
1.5pF DA
1.8pF DA
2.0pF DA
2.2pF DA
2.7pF DA
3.0pF DA
3.3pF DA
3.6pF DA
3.9pF DA
4.7pF DA
5.0pF DA
5.6pF DA
6.8pF DA
8.0pF DA
8.2pF DA
10pF DA
12pF DA
15pF DA
18pF DA
22pF DA
27pF DA
33pF DA
39pF DA
47pF DA
56pF DA
68pF DA
100pF DA
120pF DA
150pF DA
180pF DA
220pF DA
270pF DA
330pF DA
390pF DA
470pF DA
560pF DA
680pF DA
820pF DA
1nF DA
1.5nF
1.8nF
2.2nF
3.3nF
4.7nF
6.8nF
10nF
(ST
Code DA EA EB
T 0.80+0.10 0.80%0.20 1.25%0.25

o470 FE 23
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Dielectric coc
R~ OP06
Dimension (3.2mm*1.6mm)
AR
Capacity/ <25V 50V 100V 200V 250V 500V 630V 1000V 2000V
Voltage
0.3pF AF
0.47pF
1pF
1.2pF
1.5pF
1.8pF
2.0pF
2.2pF
2.7pF
3.0pF
3.3pF
3.6pF
3.9pF
4.7pF
5.0pF
5.6pF
6.8pF
8.0pF
8.2pF
10pF
12pF
15pF
18pF
22pF
27pF ] ]
33pF ] ]
39pF ] ]
47pF ] ]
56pF ] ]
68pF ]
82pF ]
100pF ]
120pF ]
150pF ]
180pF ]
220pF ]
270pF ]
330pF
390pF
470pF
560pF
680pF
820pF FB
1nF FC
1.2nF
1.5nF
1.8nF
2.2nF
2.7nF
3.3nF
4.7nF
6.8nF
10nF
KD B
Code FA FB FC Note
" R
T 0.80%0.20 1.25£0.25 1.60%0.30 Add "*" as special
product.
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# %l Dielectric C0G
R OP10
Dimension (3.2mm*2.5mm)
B HRE <25V | 50V 100V 200V 250V 500V 630V 1000V 2000V
Capacity/Voltage
0.1pF
0.3pF
0.47pF
1pF
1.2pF
1.5pF
1.8pF
2.0pF
2.2pF
2.7pF
3.0pF
3.3pF
3.6pF
3.9pF
4.7pF
5.0pF
5.6pF
6.8pF
8.2pF
10pF GA GA GA GA GA
12pF GA GA GA GA GA
15pF GA GA GA GA GA
18pF GA GA GA GA GA
22pF GA GA GA GA GA
27pF GA GA GA GA GA
33pF GA GA GA GA GA
39pF GA GA GA GA GA
47pF GA GA GA GA GA*/GB
56pF GA GA GA GA GA*/GB
68pF GA GA GA GA GA GA*/GB
82pF GA GA GA*/GB
100pF GA
120pF GA
150pF GA
180pF GA
220pF GA
270pF GA
330pF GA
390pF GA
470pF GA
560pF GA
680pF GA
820pF GA GB*/GC
1nF GA GB*/GC
1.5nF GA
1.8nF GA
2.2nF GA
2.7nF GA
3.3nF GA
3.9nF GA
4.7nF
5.6nF
6.8nF
8.2nF
10nF
X#5 Code GA GB GC #¥ Note
T 1.25+0.25 1.60£0.30 2.00£0.30 b” T SRR
Add "*" as special product.

b=l
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Dielectric oG
Dirfefsio OP08 OP12
n (4.6mm*2.0mm) (4.6mm*3.2mm)
AR/ 500V/
Capacity/ | 500V 1KV 2KV 2507 | 630V 1KV 2KV 3KV 5KV
Voltage
20pF | HA
220F | HA
27pF | HA
3.00F | HA
3.3pF | HA
3.6pF | HA
3.90F | HA
4.7pF | HA
5.0pF | HA
5.6pF | HA
6.80F | HA
8.0pF | HA
8.20F | HA
10pF [ HA
120F [ HA
15pF | HA
18pF [ HA
22pF | HA HA
27pF | HA HA 1B
33pF | HA HA 1B
39pF | HA HA 1B
47pF | HA HA 1B
56pF | HA 1B
68pF | HA 1B
82pF HA IB
100pF | HA | HB | 1B
120pF | HA ] 1B
150pF | HA ] 1B
180pF HA ] IB
220pF | HA ] 1B
270pF | HA ] IB*/IC
300pF | HA ] IB*/IC
330pF HA ] IB*/IC
390pF | HA IC
470pF | HA HA*/HB IC
560pF | HA HA*/HB
680pF | HA HA*/HB
820pF | HA HA*/HB
inF | HA HB
15nF | HA
1.8nF | HA IB*/ID
22nF | HA
27nF | HA
3.3nF | HA
4.7nF
5.6nF
6.8nF
10nF
15nF
] HA HB IA 1B IC ID #iE
T 1.60+0.30 2.00£0.30 1.25%0.25 1.600.30 2.00£0.30 2.5+0.30 n Eﬁ]j‘j%’j*
#7004k 237
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Il K ARREGBEENNTERERBRTIE
A list of the specific Voltage-specific capacitors of Class | capacitors

##%} Dielectric X7R
R+t OP03
Dimension (1.6mm*0.8mm)
P
Capacity/ <6.3V
Voltage
100pF DA DA
120pF DA
150pF DA
180pF DA
220pF DA
270pF DA
330pF DA
390pF DA
470pF DA
560pF DA
680pF DA
820pF DA
1nF DA
1.2nF DA
1.5nF DA
1.8nF DA
2.2nF DA
2.7nF DA
3.3nF DA
3.9nF DA
4.7nF DA
5.6nF DA
6.8nF DA
8.2nF DA
10nF DA
12nF DA
15nF DA
18nF DA
22nF DA
27nF DA
33nF DA
39nF DA
47nF DA
56nF DA
68nF DA
82nF DA
100nF DA
120nF DA
150nF DA
180nF DA
220nF DA
270nF DA
330nF DA
390nF DA
470nF DA
X1 Code DA
T 0.80+0.20
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Dielectric X7R
Dir)r?e_r{sio OP05
n (2.0mm*1.25mm)
AL 500V/
Capacity/ | <6.3V 16V 50V 830V 1000V | 2000V
Voltage
200pF | EA EA
220pF | EA EA
270pF | EA EA
330pF | EA EA
390pF | EA EA
470pF | EA EA
560pF | EA EA
680pF | EA EA
820pF | EA EA
nF | EA
1.2nF | EA
1.5nF | EA
180F | EA
22nF | EA
27nF | EA
33nF | EA
39nF | EA
4.7nF | EA
56nF | EA
6.8nF | EA
82nF | EA
10nF | EA
12nF | EA
15nF | EA
18nF | EA
220F | EA
27nF | EA
33nF | EA
39nF | EA
47F | EA
56nF | EA
68nF | EA
82nF | EA
100nF | EA
220nF | EA EA
270nF | EA
330nF | EA
390nF EA
470nF EB
560nF | EB
680nF | EB
820nF | EB
1uF EB
X Code EA EB #%7E Note
hnx” SRRERR
T 0.800.20 125025 Add "*" as special product.

#

F
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Dielectric X7R
Dir)r?e_r{sio OP06
n (3.2mm*1.6mm)
KR
Capacity/ | <10V 16V 25V 50V 100V 200V 250V 500V 630V | 1000V | 2000V
Voltage
200pF FA FB
2200F | _FA FB
2700F |_FA FB
330pF |_FA FB
390pF | FA FB
470pF |_FA FB
5600F | FA FB
680pF | A FB
820pF | A FB
inF |__FA FB
f2nF | FA FB
1.50F | FA FB
f.énF | FA FB
220F |_FA FB
270 | FA FB
330F | FA FB
4.7nF | P
5.6nF |_FA
b.60F | FA
820 | FA
onF | A
20F | FA FB
15nF | FA FB
18nF | FA FB
20F | FA F8
3anF |_FA FB
47nF | FA FB
56nF FA
68nF FA
82nF FA
100nF FA
220nF FA
330nF | FB
470nF FB
680nF FB
820nF FB
TF |_FC
1.2 FC
1.5u FC
1.84 FC
2.2uF FC
3.3uF FC
4.7uF FC
5.6uF FC
6.8uF FC
8.2uF FC
10uF FC
12uF FC
15 uF FC
18 uF FC
22 yF FC
{X#5 Code FA FB FC #¥E Note
e SRRk
T 0.80+0.20 1.25+0.25 1.60£0.30 Add ™" as special
product.
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OPEN-MODE DESIGN MLCC

g
Dielectric X7R
Rt OP10
Dimension (3.2mm*2.5mm)
Ak
Capacity/ | <16V 200V 250V 2000V
Voltage
220pF GA GA
270pF GA GA
330pF GA GA
390pF GA GA
470pF GA GA
560pF GA GA
680pF GA
820pF | GA
1nF GA GA GA GA
1.2nF GA GA GA
1.5nF | GA GA GA
1.80F | GA GA GA
2.2nF GA GA GA
2.7nF GA GA GA
33nF | GA GA
39nF | GA GA
470F | GA
56nF | GA
6.8nF | GA
82nF | GA
10nF | GA
12nF | GA GB
15nF | GA GB
18nF | GA GB
22nF GA GB
27nF GA
33nF GA
39nF GA
47nF GA
56nF GA
68nF GA
82nF GA
100nF GA
120nF GA
150nF GA
180nF GA
220nF GB
270nF GC
330nF GC
390nF GC
470nF GC
560nF GC
680nF GC
820nF GC
1uF GC
1.2uF GC
1.5uF GC
1.8uF GC
2.2uF GC
3.3uF GC
4.7uF GC
&85 Code GA GB GC #11 Note
I R
T 1.25%0.25 1.60%0.30 2.00£0.30 Add "*" as special
product.

o110 3k 237
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OPEN-MODE DESIGN MLCC

¥ Dielectric X7R
R+t OP08
Dimension (4.6mm*2.0mm)
/5 250V 500V 1KV 2KV 3KV 4KV 5KV
Voltage
100pF HA
120pF HA
150pF HA HA
180pF HA HA
220pF HA HA HA
270pF HA HA HA
330pF HA HA HA
390pF HA HA HA
470pF HA HA HA
560pF HA HA HA
680pF HA HA HA
1nF HA HA/HB* _ HA/HB*
1.5nF HA HA/HB*
1.8nF HA HA/HB*
2.2nF HA HA/HB*
2.7nF HA HA
3.3nF HA HA/HB*
4.7nF HA HA
5.6nF HA
6.8nF HA
8.2nF HA
10nF HA
15nF HA
18nF HA
22nF HA
33nF
47nF
56nF
68nF
82nF
100nF
220nF
330nF
470nF
680nF
820nF
1uF
2.2uF
3.3uF
4.7uF
6.8uF
K55 HA HB &
T 1.60+0.30 2.0040.30 xR

12 T3k 23 7
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OPEN-MODE DESIGN MLCC

R
Dielectric X7R
R~ OP12
Dimension (4.6mm*3.2mm)
Ak
Capacity/ 100V
Voltage
470pF
560pF
680pF
820pF
1nF
1.2nF
1.5nF
1.8nF
2.2nF
2.7nF
3.3nF
4.7nF
5.6nF
6.8nF
8.2nF
10nF 1A
12nF 1A
15nF 1A IB/ID*
18nF 1A ID
22nF 1A
27nF 1A
33nF 1A
47nF 1A
56nF 1A
68nF 1A
82nF 1A
100nF 1A
120nF 1A
150nF 1A
180nF 1A
220nF 1A
270nF 1A IB/IC*
330nF 1A IC
390nF 1A ID
470nF 1A IC*/ID
560nF 1A
680nF IC
820nF IC
1uF IC
fXH5 Code IA B IC ID #VE Note
7 SRR
T 1.25%0.25 1.60%0.30 2.00%£0.30 2.50£0.30 Add "*" as special
product.

=
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/

& AEMMIKXSE  Reliability Test Methods
Z A BRI

FENGHUA

CeE Lo

HE=Rwm

EEZNULE: MNIEE: 25°CE3°C, MIHITBE: <70%RH. B

The second type of medium specification needs to be aged before measuring the capacity: test temperature: 25°C +3°C, test humidity: <

soog

N8 150°CHRALIE 1h=10min, FE 24+ 2h FNE.

70%RH. The capacitors were heat treated at 150°C for 1 hour #10minutes and measured after 24 2 hours of placement.

mE RARME MR 75 5%
Item Technical Specification Test Method and Remarks
. AR ik sz Wik e
ES FIfF &R ERIRER Capacitance Measuring Frequency Measuring Voltage
Should be within the specified
e Class | tolerance. <1000pF 1MHz£10% 1.0£0 2Vrms
c ﬁT >1000 pF 1KHz+10%
apacitance AR R . o o St 2z - 0,
e . MiXEE: 25C+3T MiKSHZ: 1KHZ+£10%
e | EHAEENRERS) GEE . 1.0£0.2Vims i ’
Class II ﬁ)?:;lgcge within the specified Test Temperature: 25°C+3°C est Frequency: 1KHZ+10%
) Test Voltage: 1.0£0.2Vrms
% C<10 nF. Ri>50000MQ MIREBE: HERE (&= 500V)  UIKETE: 605 £
T Cbo S1one, Ri2 MIXRE: <75% MRIBE: 25C3C
E e intion C>10 nF, Ri*Cr2500S S FERER R . <50mA
Resistance 113k C<25 nF. Ri=10000MQ Measuring Voltage: Rated Voltage (Max 500V)
s 11 C_>25 nl’: R_i-C ~100S Duration: 60t5s Test Humidity: <75%
’ R Test Temperature: 25°C+3C Test Current: <50mA
R, TR ST R e
R Ao it
DF Capacitance Measuring Measuring Voltage
S Frequency
RFERIEY] Class | <1/ (400+20C) C<30 pF 1MHz+10%
(DF, tand) (C>1000 pF, 1.0+£0.2Vrms
Dissipation <0.1% C=>30pF 1KHZ+10%)
Factor 2 | <sov
Che <5% MRS 1KHZ£10% MRERE: 1.020.2Vrms
sll S50V <2 5% Test Frequency: 1KHA10%Test Voltage: 1.0+0.2Vrms
=Z. (1]
#YEMWE  Initial Measurement
BIRRE: 5%, —MBEHDUAT 4 45
<1%%t1PF, BBAE Cycling Times: 5 times, 1 cycle, 4 steps:
<+1%zs}+ , 378 A ETL
COG | <+1% or +1pF, g]tié iRE (Temperature) (C) &) (Time)
AC/C i i -
- whichever is larger 1 TBRIEE (Low- category temp.): 30min
m 5 IR XR -15% ~+15% -55
Temperature
prcle 2 38 (Normal temp.) : +20°C 2~3min
SMIL: TR LR =
Appearance: No visible damage 3 Jilzﬁz"gg (Up- category temp.) : | 55,0
4 #32 (Normal temp.) : +20°C 2~3min
RIEEME (RE) BfE: 24%2h
Recovery time after test: 24+2h
<+2 5% +0. 25pF, HY
C0G BRXE 1F A 7E 1007200° CHIRE Tk 60-120 #
AC/C <=£2.5% or 0. 25PF, BB 265+5C
whichever is larger S24EATE]: 10+1s
YR +15% REBHBFELETE, E10FULHNERRKRTRE.
TR EE SR FERTE): 242 /BT HMERE: =B
Resistance to DF EI¥NiE R E Preheating conditions: 100 to 200°C; 60-120S.
Soldering Heat Same to initial value. Solder Temperature: 265+5C
El#iatr A Duration: 10+1s . . o '
IR Same to initial value. Clean the capacitor with solvent and examine it with a 10X(min.)
= . microscope.
SML: FeRT AR .Jz.%%ﬁ: =95% Recovery Time: 24+2h
Appearance: No visible damage.At least 95% | | Recovery condition: Room temperature
of the terminal electrode is covered by new
solder.
Epelid EHBENKT 95% A TE 807120’ CHIIRE THIMA 10730 75,
Solderability | FhW: TR Wi, Preheating conditions:80 to 120°C; 10~30s.

#
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OPEN-MODE DESIGN MLCC

At least 95% of the terminal electrode is covered
by new solder.
Visual Appearance: No visible damage.

TehrERt

RIBRE: 24515C
RRTE]: 2£0.5s
Lead-free soldering

Solder Temperature: 245+5°C
Duration: 2+0.5s

Ik A A IR
Termination | ST 545 MEMEYF1: 5N ) 10£1S
Adhesion No visible damage. Applied Force: 5N Duration: 10+1S
mA KA M7 5%
Item Technical Specification Test Method and Remarks
HIGEAR: PCB  TERRE: 1mm
HEEIRE : 1mm/sec. B{L: mm
SR : Te AT L. MASHRS THITIE.
Appearance: No visible damage. ;est %Ojrdi P/CB Warp: 181"1
s £ peed: Tmm/sec. nit: mm
;gsz,f:%ﬁo AC/C: The r_neasurt_a_ment should be made with the board in the
Flexure of [ 2%: <#5%80+0.5pF BUM & ik bending position.
Substrate M2 <£10%
(Bending
Strength) Class I : <+5%%+0.5pF,whichever is larger.
Classll: <+10% et
R
MEAE: , 135 300% Ur I12%: 250% Ur
Ur<<100V HTJ—FEH: 1~5 ﬁ/l‘ ?E/EQEEEE\}E: Kﬂﬁﬁ 50ml
Measuring Voltage: | class:300% Ur Il class :250% Ur
Duration: 1~5s Charge/ Discharge Current: 50mA max.
100veyr | TBNTEUE RIKH 200%, 5 7, kKB HEIT 50mA
<500V Force 200%Rated Voltage for 5 second. Max..current should
IR R not exceed 50 mA.
.(DWV) . AREN BT SHRG 500V<Ur HEINATE R 150%, 5 0, I KHRAEIT 50mA
Dielectric No breakdown or damage. <1000V Force 150%Rated Voltage for 5 second. Max..current should
Withstanding B not exceed 50 mA.
Voltage 1000V < | JFEINEE LR 120%, 5 7, KRR 50mA
Ur Force 120%Rated Voltage for 5 seconds. Max..current should
<2000V not exceed 50 mA.
2000V < | JEhnANE HUE 120%, 57, EBOKHRAED 10mA
Ur Force 120%Rated Voltage for 5 seconds. Max..current should
<5000V not exceed 10 mA.
c0G +7.5%85+0.75pF, BN & Z ik BEE: 40+£2°C SEE: 90~95%RH .
AC/C +7.5% or +0.75pF, whichever is larger. R #ERE Ur<1000V RS, 1% Ur Wﬂ{
EEHRE Ur>1000V B, fRisi% 1000V K
XR | £12.5% AflE]: 500 hBY  BERSE]: 24:2h B
oF | S2 thimatn ‘ .
Not more than twice of initial value. MEFH: =&
Ri>2500MQ&; Ri*Cr=25S H{ & 2 T % /) 11 Z8: 0201 =47nF, 0402=>33nF, 0603=1 uF, 0805
#. Z4.7uF. 1206210 uF F=RIRIEEHE 150'CIRE
COC | riz2500MQ or Ri*Cr225S whichever is | | TRFF 1h , BRE 24£2h FEMIXEMEEE.
[EpantEn smaller. Temperature: 40+2°C
Humidity load IR Ri21000MQ Ri*Cr210S EX##& <z H4& /) | | Humidity: 90~95%RH
TR £ Voltage: Ur<1000V, test according to Ur.
Ri21000MQ or Ri*Cr210S whichever is Ur>1000V, the maximum test is 1000V
smaller. Duration: 500h  Recovery Time: 24h+2h

SN Feitn
Appearance: No visible damage.

Recovery conditions: Room temperature
Class 2: 0201=47nF. 0402=33nF. 0603=1 1 F.

0805=4.7 1 F. 1206 =10 1 F product need to keep
in 150°C.. 1h after the test, and measurement to be
made after being kept at room temperature for 24
+2h.
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/

Not more than twice of initial value.

Ri=24000MQE{ Ri*Cr240S B & 2 h 5/
Fain coG i
Life Test Ri=24000MQ or Ri*Cr240S whichever is
R smaller.
Ri=2000MQ&§, Ri*Cr250S Bl & <z i/
X7R &
Ri=2000MQ or Ri*Cr=50S whichever is
smaller.

S FTHtR
Appearance: No visible damage.

FENGHUA
coG | S E3EE0. 30F, MAEZ PHAH B 125C (COG. X7R). Ef[@: 1000 /e
AC/ < +3%i% +0.3pF, whichever is larger. FEHL L : AN 50mA.
C oL RER R (< ivd o
SR | 200 ~ +20% E*EEEP%E@E%W (<100V) 2 fi54UE LAEHE
oF | s2 R 100V <% HE<200V: 1.5 ff LIERE

200V <#iE L HE<500V: 1.3 it TIEHE

500V <%iE i : 1.2 5 LAEHE

B =R BERE: 24+£2h N
Temperature:125°C (C0G. X7R) . Time:1000h
Charge/Discharge:Current:50mA max.

Applied Voltage:1.Low Voltage products (< 100V)
2 times rated operating Voltage

2. Medium and high pressure products:

100V<Rated Voltages200V: 1.5 Multiple
200V <Rated Voltage<500V: 1.3 Multiple
500V <Rated Voltage: 1.2 Multiple

Recovery Conditions: Room Temperature
Recovery Time: :24h+2h

€ % Package

* REEREN

Paper Taping

Polystyrene ree| f&#

* jE4& ‘OP03, OP05, OP06’ EHMR~F=migksR <t
Dimensions of paper taping for OP03, OP05, OPO06 types.

Top cover tape HBZ

Carrier tape(paper)f&i% T

Chip hole(Pocket) & HFL

Bottom tape JiEfZ

N D h=h
i s (e |
A - | |
Ty £y Iy Fa Y 1y Fan) Fd Ty T il
L Ay WL WL L N 7 N 7 N N ) L7 i “
o= e =
n'o'o'o'o'n'o'p'o4Y ﬂ =
Ay - | T
Pl A P2
XSCode
SRR A0 BO w F E P1 P2 PO DO T
paper size
0P03 110 190 800 350 175 400 200 400 1.55 110
+010 +010 +010 +005 +010 +010 +010 +010 | -0/+0.05 Max
OPO5 145 230 80 350 175 400 200 400 1.55 110
+015 +015 +015 +005 +010 +010 +010 +010 | -0/+0.05 Max
oPO6 180 340 800 350 175 400 200 400 1.55 110
+020 +020 +020 +005 +010 +010 +010 +010 | -0/+0.05 Max
16 B 3 23 11
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AR ARRIAMRTHERIFEER-

Note: The place with “” means where needs exactly dimensions.

* BBRE RN

Embossed taping
Top cover tape HEEZ

0 O Carrier tape(paper)f&i% s

Chip hole(Pocket)its 7L

Polystyrene reel BX#

* FRRT R~T 454 (E5°0805~1812" B )
Dimensions of embossed taping for 0805~1812 type
iETFL Feeding hole

T T B757% Chip pocket
/ : : / / . . F 1
............... [ N A ,
AT Ny Y W ‘»zf’
7 ot . s
E H C
......... A LBLLAY Y P ) v
W/ ) ik A w, e
\ i
T . H G F T M
1p cap - |4 » - - - -
Tape running direction
lae=)
Code
& A B c D* E F G* H J T
Tape size
OP05 1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.55 1.50
+0.20 +0.20 +0.20 +0.05 +0.10 +0.10 +0.10 +0.10 -0/+0.05 Max
OP06 1.95 3.60 8.00 3.50 1.75 4.00 2.00 4.00 1.55 1.85
+0.20 +0.20 +0.20 +0.05 +0.10 +0.10 +0.10 +0.1 -0/+0.05 Max
0P10 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/+0.05 Max
oP12 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.55 4.0
+0.10 +0.10 +0.10 +0.05 +0.10 +0.10 +0.05 +0.10 -0/+0.05 Max

i SRR RTERIEEE .

Gk

Note: The place with “*” means where needs exactly dimension

o173k 23 7T
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* X IR RE

Structure of leader part and end part of the carrier paper

BEB (=)

End (Vacant position)

L

SR

Chip carrier

=%

Vacant position

Tk (ERE)

Leader part(cover) tape)

»le

[

>

A 4

AF 150 mm

over 150mm

* BRRS

Reel dimensions (unit: mm)

KT 150

le

mm

over 150mm

AF 150 mm /Over 150 mm
1&£3% 7516/ Moving Direction

/'_. Fio: cuae e |
YT
b
A (- S ||
&\ M
R
\ﬁ\::—\‘ |t g o |
TR0
G
HHEES A B c D E F G
Reel Code
7'REEL P178+2.0 3.0 91320.5 ¢21+0.8 950 HERX 10.0+1.5 12max
@50 or more
* XFEHWRA: ERRERE
Taping specification: top tape peeling strength
* T Paper Taping
Cover tape peeling direction
HEEFEFE
Cover tape
[z
0~15°

>

\

%

AN
\ Carrier tape 5%



P
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* ¥BRIAL A Embossed Taping

Cover tape HAR

Cover tape peeling direction EEERIZS 751

s

0~15°

=

FRifE: 0. INCRIESSREEL0. 7N
Standard: 0.1N < peeling strength < 0.7N

ERIER, KHETEEALRRE,

WABERETENR . EAR L.

Carrier tape &£ %

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

* GIEEME Packing Quantity

ETrPcT:E& E)_E M 7R ER (PT) |7TEREEE (ED 13 STRHEEE (P13 TE#HER(ET
SizeCode Thickness
0603 0.80+0.10 4000 | 0 15000 | -
0.80+0.20 4000 | 15000 | e
0805 T<1.35mm 3000
1254025 | = - T=138mma2000 | 10000
0.80+0.20 4000 | 0 15000 | -
T<1.35mm 3000
1206 1254025 | - T>135mm=2000 | T 10000
160030 | - 2000 | @ e 8000
125%025 | = - 2000 | |
1210 1.60+030 | = 1000 | -
8000
2.00+030 | = - 1000 | -
125025 | = e 1000 | e
1812 160030 | = - 7010 J — 3000
2.00+0.30 | = - 010 R —

bE=

L AR W] AR 2 ISR

Note: We can choose packing style and quantity can be according to the customer’s requirement.

#

p=i
H
p=i
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* ShEER
Outer packing

/NELEE The first package KL% The second package
Quantity: 10 reels Quantity: 6 cases
HE: 105 HE: 68

200mm

S g v

A
A 4

385mm
180mm 400mm

label #r% Label #52

Production name =& &}
Quantity £
Weiaght £&5

Part no EIS#1&
Quantity # =
Date HEA

SIRFIEFER

*MLCC AOfiE TR &4 : HEXTRE J 20770%, fi7FiRE RN 5740°C, EIUEEKTF 30C.

*MLCC B BEFTRES FRIME R R MM, XERFELNER. 2EEEEY. KEBTETHSSHEEMNETR. ~Rink
BIREL. MERMEERIEAMA, ERIKREEER. IMNF. MRZMERE—F, EERIEREREMHE.

* NERBEERERESERMMESAE GIHRLS. ZS4UE. 85 8§5%) WIKES.

* NEAMEES THESEERE THRERRR.

€ Storage Precautions

* Storage Conditions for MLCC: Relative humidity: 20~70%, storage temperature: 5~40°C, recommended temperature is
below 30°C.

* The performance of MLCCs may be affected by storage conditions. Please use immediately after delivery. High
temperature and high humidity conditions, or long-term storage, may lead to packaging material deterioration and oxidation
of the product's end electrodes. If it has been over six months since delivery, check the packaging and appearance before
use. If it has been over a year, check the solderability before use.

* Do not store capacitors in environments containing corrosive gases (e.g., hydrogen sulfide, sulfur dioxide, chlorine,
ammonia, etc.).

* Do not store capacitors under direct sunlight or in high humidity conditions.

SERAREESER

*REMHIER

1. TEEEFAMNEELIRTHBE SR,

2. MINGIERE, SEREFHIF.

3. WIAMENERE TR AT

4. WIAER TR 1.

5. FIAKHERE AR AR A AR .

6. ENEBEH], MNKEFMAERREITHRLIE,

@ Precautions Before Use

Pre-installation Information

1. Do not reuse capacitors removed from equipment.

20 0T 3 23 7T
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2. Confirm electrical characteristics such as rated capacitance and rated Voltage.

3. Confirm the capacitor characteristics under applied Voltage.

4., Confirm the mechanical stress under use conditions.

5. Confirm the solderability of capacitors stored for long periods.

6. Perform heat treatment on capacitors that have been stored for a long time before measuring capacitance.

O AFRHl Application Restrictions

1. BNWEREER T —REREFREGINRABRRE. HAAEE. FERNRBGERE, AViEE. OARE. BIFIETRT
FHLA PCF), FRIRITETESREMERZAH TR NBMFERE.

2. THEFERTTISTEEEAGR, SFEFRT: MRS EFRE MTRE. BEFeRE. REMRRE. LR
Tapp . BMAEE. IRRE. AREENKEE. BIELERE, EFRE. ABEHIRE. R2RE. FHRE.
NBESEE. BEREMEREE.

3. RIEBEEARGRENBERE, SUNERTEHE=FEFENN~RATE 2 S EM~EMNEAIRERIBEASR
£

1. Our products are intended for use in general consumer electronic devices (such as household appliances, office
equipment, information and communication devices, AV equipment, OA equipment, including but not limited to mobile
phones and PCs), based on general applications and standard uses under normal operating and usage conditions.

2. Our products are not recommended for the following high-reliability application scenarios, including but not limited to:
aerospace equipment, medical devices, aviation equipment, atomic energy equipment, disaster prevention equipment,
crime prevention equipment, electric heating equipment, combustion equipment, public information network devices, data
processing equipment, military equipment, power generation control equipment, safety equipment, vehicle-mounted
devices, traffic signal equipment, transportation equipment, and underwater equipment.

3. Unless you have prior written consent from Fenghua, Fenghua is not liable for any damages caused to you or third
parties by using our products in the devices mentioned in point 2.

* IRIENSAHSHEXER
Soldering Condition and Profile

ARG FRERRAT UM NS ARIEMEENAR L E, BRAEXBEHEERKAT (FESEMRTMER

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).
* FTIEEE  Manual Soldering

FIRBREZERCHERIEAFAM S REN MR EEGEIENIR, RN, MRBEETIL, SERKIERERBR AN
AN oEM IHRFZEESDTRERPTMZIRKHMEMESS. Et, 5B IEKF TIRIER R FUIRIE, F 3T RSk i L
IES R A IVESITN

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.
* e AR

Recommended Soldering amounts

EIREENRIERNAE RIS ENREENAE
The optimal solder fillet amounts for re-flow soldering The optimal solder fillet amounts for wave soldering
= T
( | )
7 i Hiam
pid=UNEL TR — el

o210 o 3t 23 7
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fE ARSI SR B RIERER 2

The optimal solder fillet amounts for reworking by using soldering iron

VA N J BHAE
)

IR
* EFEEESRK
Recommended Soldering Method
FAgR~T BB BEE EEAR
Size Temperature Characteristics Capacitance Soldering Method

0402 X7R / R
C0G / R/IW

0603 C21uf R
X7R C<1uf RIW
C0G / R/IW

C=2.2uf R

0805 X7R
C<2.2uf R/W
C0G / R/IW
>

1206 X7R C=4.7uf R
C<4.7uf R/IW

~1210 C0G / R

X7R / R

18#%7538 Soldering method: ~R—[EIi% & Reflow soldering W—i§iI£%8 Wave Soldering

& HFEEREHZE

The temperature profile for soldering

* [A;7R84E (Re-flow soldering)

e
pas
300 —

250 —

200

Tenperature

240°C~260C:
202~50s

150°C~180C: 60s~120s

100—

Ramp up 3°C /s(max) Ramp down 6'C/s(max) /

Time (s)

EFRIEER: SF[HEIRIEERHE J-STD-020 FTHREIRIE.

Reflow soldering requirements: The device reflow soldering requirements meet the J-STD-020 lead-free reflow soldering.

ETAR, HFEERESTRREEE Z BMREHERFE T<150C.

While in preheating,please keep the temperature difference between soldering temperature and surface temperature of chips as: T<150°C.

22 g1 3t 23 7
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* RIEIRIE (Wave soldering)

260E3TCTH
S5EeC.min
MT=150°C+
< o
b 120sec. mind i

AR, HFEERES T HRERE Z BRRELERFE T<1507C,

While in preheating,please keep the temperature difference between soldering temperature and surface temperature of chips as: T<150°C.
* FTIRHE
Hand soldering

i%/% Temperature
(c) —

350 [
250 | >
200 |
150
100
50 |
Over 1 minute 3smax.| Gradual
214 Conditions: cooling
Kbk kiR e T TN Tz I [ ——
ik [ o !
'g \\\\\ ' Temperature of | Power of Diameter of Soldering Solder paste BE%J%FF N
reheating soldering iron soldering soldering iron time amount Restricted conditions
head iron head
o e - B A ESRL B EMRET
R 3%0C g‘"(‘)\jfv 20W | s amm BK3s | <iRmHEE | #
A<130°C ter%perature'35 highest 1mm 3s at the <1/2 chip Please avoid the direct contact
0C ' recommended | longest thickness between soldering iron head and
ceramic components

* i1 FRARBUNOTERSER, TMEARZEKE.

Note:The product specification is for design and selection reference only and shall not serve as a basis for delivery.

#
B
=
e
[\]
i
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W{&iTF&Jh Revision History

KA Version HHA Date &1TAZ  Revision Content 21T A Reviser
RN E K EFEIBEAR .
A0001 2024-1-15 Reorganize the entire content ok

according to the new version format
requirements.

ISR EREMBERIRAR .
A0002 2025-1-25 Reorga}nize the entire con'tent sokk
according to the new version format
requirements.

Rz et AL E .
A0003 2025-6-27 The application scope describes the ok
adjustment position.

BE. RTEHRE.
A0004 2025-10-31 The capacity and size have been ok
reorganized

B BESRTEAR.
A0005 2026-9-9 Update the content of the specification ok
book model notation.

F: 1L ERFREZ AR RAERA. EERREER, NERFERLEARTTHITEBRACABERF, ARN~REEHFSUAP CNBEH
EF.

1.The content provided above is the produce specification, if the product is not changed, FENGHUA reserves all the right to modify this

content without prior notice, any product change will be notified to the customer by PCN.

2. = @AE B, FARESEREEFMATZMNSHEERSHE, TUELERRE; AABEREEBRRE R, BESFME XTR
AT B & X7S,X7TT.X6S,X5R (40 OP02B104K250NT ] LA & 3 OP02BS104K250NT,0P02BT104K250NT, OP02DS104K250NT,
OP02X104K250NT) A&+ sh st A B 5 1F AR S HAE .

2. In the product specification, deliverable high-Voltage models with the same specifications, capacity, and temperature characteristics
can fully cover the low-Voltage models. For products with the same specifications, capacity, and Voltage, X7R temperature
characteristic  products can cover X7S, X7T, X6S, and X5R (e.g., OP02B104K250NT can cover
OP02BS104K250NT,0P02BT104K250NT, OP02DS104K250NT, OP02X104K250NT). Therefore, detailed model specifications will

not be listed separately in the specification.
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