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[ OP Series)

lProperty

Open-Mode Design MLCC

—Open circuit during capacitor cracking can protect the circuit.

—This type of capacitor adopts special inner electrode designs as fig.2 and fig.3 below

—Executive Standard: GH/T 21041-2007, GH/T 21042-2007
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Fig.1 Normal design (CP<WB)

circuit leakage during cracking.
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Fig.2 Open-mode design (CP>WB)
circuit open during cracking.
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Fig.3 Floating design

circuit open during cracking.
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HlDimensions
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Size L w T WB
D (Inch) (mm) (mm) (mm) (mm)
03 0603 1.60+0.20 0.80+0.20 0.80+0.20 0.35+0.20
<0.55
05 0805 2.00£0.20 1.2540.20 0.80+0.20 0.50+0.20
1.25+0.20
0.80+0.20
06 1206 3.20%0.30 1.60+0.30 1.25+0.20 0.60+0.30
1.60+0.30
10 1210 3.20+0.30 2.50+0.30 <2.80 0.60+0.30
12 1812 4.50+0.40 3.20£0.30 =3.50 0.60£0.30
lPart Numbering
\Eli\ \20|1\\33|1\
Product Dimensions Capacitance Packaging Dielectric Voltage Capacitance
Type (LxW) Tolerance
03: 0603 B: £0.1pF T: Taping Reel N: NPO(COG) 4V0: 4V 331: 330pF
05: 0805 C: +0.25pF B: X7R 6V3: 6.3V 102: 1000pF
06: 1206 D: +0.5pF X: X5R 100: 10V 222: 2200pF
10: 1210 F:+1% F:Y5V 101: 100V
12: 1812 G: 2% 102: 1000V
J: 5%
K: £10%
M: +20%
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Bl General Capacitance & Voltage
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Type Rated Voltage NPO X7R X5R Y5V
4V 151~474 103~474 102~225
6.3V 151~474 103~474 102~225
10V 151~104 103~104 102~225
16V 151~104 103~104 102~225
0603 25V 151~104 103~104 102~225
50V 0R1~102 151~104 103~104 102~684
100V OR1~102 151~153 102~153 102~104
200V 0R1~221 151~472 102~472
250V O0R1~221 151~472 102~472
4V 151~105 103~105 102~475
6.3V 151~105 103~105 102~475
10V 151~474 103~474 102~475
16V 151~224 103~224 102~475
25V 151~104 103~104 102~225
0805 50V 0R3~222 151~104 103~104 102~225
100V 0R3~222 151~473 103~473 102~104
200V 0R3~102 151~223 102~223 102~473
250V 0R3~102 151~223 102~223 102~473
500V 0R3~471 151~103 102~103
1000V O0R3~101
4V 201~225 103~225 102~106
6.3V 201~225 103~225 102~106
10V 201~225 103~225 102~106
16V 201~105 103~105 102~106
25V 201~105 103~105 102~475
50V O0R3~332 201~105 103~105 102~225
1206 100V 0R3~332 201~1083 103~104 102~474
200V 0R3~222 201~473 102~473 102~104
250V 0R3~222 201~473 102~473 102~104
500V 0R3~102 201~223 102~223
630V 0R3~102 201~223 102~223
1000V OR3~681 201~103 102~103
2000V 0R3~221 201~332 102~332
4V 221~475 103~475 472~226
6.3V 221~475 103~475 472~226
10V 221~475 103~475 472~226
16V 221~475 103~475 472~106
25V 221~225 103~225 472~106
50V 100~392 221~225 103~225 472~475
1210 100V 100~392 221~105 103~105 472~225
200V 100~332 221~473 102~473 472~474
250V 100~332 221~473 102~473
500V 100~182 221~273 102~273
630V 100~182 221~273 102~273
1000V 100~102 221~223 102~223
2000V 100~331 221~103 102~103
4V 103~106 103~226
6.3V 103~106 103~226
10V 103~106 103~226
16V 103~106 103~226
25V 103~475 103~226
50V 100~103 103~475 103~226
100V 100~103 471~105 103~105 103~105
1812 200V 100~562 471~474 102~474 103~474
250V 100~562 471~474 102~474 103~474
500V 471~104 102~104
630V 471~104 102~104
1000V 471~563 102~563
2000V 471~123 102~123
3000V 471~103 102~103
4000V 471~332 102~332
5000V 471~102 102
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Open-Mode Design MLCC
I Environmental Characteristics

Item Requirement Test Method
. Measuring Measuring
NPO Capacitance Frequency Voltage
<1000pF 1MHZ+10% | 1.0+0.2Vrms
Capacitance Should be within the specified tolerance >1000pF 1KHZ+10% | 1.0£0.2Vrms
X7R Test Temperature: 25°C+3°C
X5R Test Frequency: 1KHZ+10%
Y5V Test Voltage: 1.0+0.2Vrms
. Measuring Measuring
DF Capacitance Frequency Voltage
NPO <0.56% Cr<5pF 1MHZ+10% | 1.0+0.2Vrms
(DF. tand) 1.5[(150/Cr)+7]x10™ 5pF<Cr < 50pF IMHZ+10% | 1.0+0.2Vrms
Dissipation Factor <0.15% 50pF=<Cr=<1000pF 1MHZ+10% 1.0£0.2Vrms
<0.15% >1000pF 1KHZ£10% 1.0£0.2Vrms
250V C<10pF
X7R <2 59, Test Frequency: 1KHZ+10%
s Test Voltage: 1.040.2Vrms
NPO C<10 nF, Ri=250000MQ Measuring Voltage: Rated Voltage ( Max 500V )
) C>10 nF, Ri*CR=500S Duration: 60+5s
Resistance(R) C<25 nF, Riz 10000MQ Test Humidity: <757
X7R N e Test Temperature: 25°C+3°C
C>25nF, Ri - CR>100S )
Test Current: <50mA

100V=Vr <500V
50mA/ Force 200% Rated voltage for 5 second.

Dielectric
Withstanding No defects or abnormalities '\\//Iff c;(;geyt should not exceed 50 mA
Volt DWV =
oltage( ) 50mA/ Force 150% Rated voltage for 5 second.
Max current should not exceed 50 mA.
At least 95% of the terminal electrode i g Preheating conditions:80 to 120°C; 10~30s.

east 95% of the terminal electrode is covere - - -

Solderability by new solder. Lead solder: (Sn/Pb : 63/37) Lead-free solder:

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

Solder Temperature:235+5°C

Visual Appearance: No visible damage. 8
Duration: 2+0.5s

ltem NPO X7R Preheating conditions: 100 to 200°C ;10+2min.
AC/C <20.5% or +0.5pF - 5~410% | Solder Temperature: 26557
Resistance to whichever larger Duration: 10+1s
; DF Same to initial value Clean the capacitor with solvent and examine it with a 10X(min.)
Soldering Heat —— A
IR Same to initial value microscope.

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

Recovery Time: 24+2h
Recovery condition: Room temperature
Test Board: Al203 or PCB

. Warp: 1mm
Resistance to Appearance: No visible damage. Speed: 0.5mm/sec.
Flexure of Substrate . o, "
(Bending Strength) AC/C: <£10% Unit: mm
9 9 The measurement should be made with the board in the bending
position.
Termination - Applied Force: 5N
Adhesion No visible damage Duration: 10+1S
Preheating conditions: up-category temperature, 1h
Recovery time: 24+1h
Initial Measurement
AC/C: Cycling Times: 5 times, 1 cycle, 4 steps:
Temperature e , ) Step Temperature (°C) Time (min.)
Cycle Class 1 : SJ_ﬂ o 0'; *1pF, whichever is larger. 1 Low- category temp. (NPO/X7R: -55) 30
ClassII: B: <+10% 2 Normal temp. (+20) 2~3
3 Up- category temp. (NPO/X7R: +125) 30
4 Normal temp. (+20) 2~3
Recovery time after test: 24+2h
www.viking.com.tw For detail questions, contact : sales@viking.com.tw Edition : REV.A
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Open-Mode Design MLCC o
Item Requirement Test Method
NPO: £+£2% or +1pF,whichever is larger.
ACIC | x7R: <x10% .
DF Not more than twice of initial value. LemF?g;atf”geO' gg;/ZRCH
Moisture Class I ‘Ri22500MQ or Ri-CR=255 umictty - °
: ) . Duration : 500h
Resistance R whichever is smaller R diti ‘R t t
Class II :Ri21000MQor Ri*CR225S ecovery conditions - oom temperaure
whichever is smaller Recovery Time : 24h (Class1) or 48h (Class2)
Appearance: No visible damage
Class I :=+2% or +1pF,
AC/C | whichever is larger.
X7R: <+20% 1.2 Multiple
DF Not more than twice of initial value 8%33751'23?:@; Current: 50mA ma
. — - i u : X.
Life Test Cla'ss L R!Z4OOOMQ orRi-CR2405 Temperature : 125°C (NPO X7R) ; Recovery Conditions: Room
R whichever is smaller. _ Temperature
Class I : Riz2000MQ or Ri-CR250S Recovery Time: 24h (Class 1), or 48h (Class2)
whichever is smaller.
Visual Appearance: No visible damage

lStorage Temperature:

5~40°C ; Humidity: 20~70%RH

lPackaging
Packaging Quantity
Packaging (7” Reel
Type ging (7" Reel)
Paper tape Plastic tape
0603 4K -
0805 4K 3K
T<1.35mm 3K
1206 4K T>1.35mm 2K
T<1.80mm 2K
1210 i T>1.80mm 1K
T<1.85mm 1K
1812 ) T>1.85mm 0.5K
Tape and Reel
/ ~

S
:\ ‘
\
\
/
AN/
z
(3]

Type A B C D E F G
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
0603 178+2.0(7”) 3.0 13.0+£0.5 21.0+0.8 50 or more 10.0+1.5 12 max
0805 178+2.0(77) 3.0 13.0+£0.5 21.0+0.8 50 or more 10.0+1.5 12 max
1206 178+2.0(77) 3.0 13.0+£0.5 21.0+0.8 50 or more 10.0+1.5 12 max
1210 178+2.0(7”) 3.0 13.0+0.5 21.0£0.8 50 or more 10.0+1.5 12 max
1812 330+2.0(13”) 3.0 13.0+£0.5 21.0+0.8 50 or more 12.6 max 13.6 max
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Paper Tape Size Specification

Open-Mode Design MLCC
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Feeding hole Chip pocket
- r/ r/ / 11
\v TS Y ]/v I
] - : D
T ; Tape runnin, directiot1
Chip cap H | SSRGS ! & >
Tvoe A B C D E F G H J T
yp (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
0603 1.10+£0.10 | 1.90+0.10 | 8.00+0.10 | 3.50%+0.05 | 1.75+0.10 | 4.00+0.10 | 2.00+0.10 | 4.00+0.10 | 1.50-0/+0.10 | 1.10 max
0805 1.45+0.15 | 2.30#0.15 | 8.00+0.15 | 3.50+0.05 | 1.75+0.10 | 4.00+0.10 | 2.00+0.10 | 4.00+0.10 | 1.50-0/+0.10 | 1.10 max
1206 1.80+0.20 | 3.40+0.20 | 8.00+0.20 | 3.50%+0.05 | 1.75+0.10 | 4.00+0.10 | 2.00+0.10 | 4.00+0.10 | 1.50-0/+0.10 | 1.10 max
Plastic Tape Size Specification
Feeding hole s
J Chip pocket
O SN N E
YTV AT A
e I WZ ﬁ - D
~ ~ B ~ ‘ ) /‘\ f\ v ©
j o N vt e R < B
T H] G F Tape running direction
Chip cap * > N >
Tvoe A B C D E F G H J T
yp (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
0805 1.55+0.20 | 2.35+0.20 8.00+0.20 3.504+0.05 | 1.75+0.10 | 4.00+0.10 | 2.00+0.10 | 4.00+0.10 | 1.50-0/+0.10 | 1.50 Max
1206 1.95+0.20 | 3.60+0.20 8.00+0.20 3.50+0.05 | 1.75+0.10 | 4.00+0.10 | 2.00+0.10 | 4.00+0.10 | 1.50-0/+0.10 | 1.85 Max
1210 2.70+0.10 | 3.42+0.10 8.00+0.10 3.50+0.05 | 1.75£0.10 | 4.00£0.10 | 2.00+0.05 | 4.00+0.10 | 1.55-0/+0.10 | 3.20 Max
1812 3.66+0.10 | 4.95+0.10 12.00+0.10 | 5.50+0.05 | 1.75+0.10 | 8.00+0.10 | 2.00%0.05 | 4.00+0.10 | 1.55-0/+0.10 | 4.00 Max
BRecommended Soldering Method
Type Dielectric Capacitance Soldering Method
NPO R/W
C=1uF R
0603 X7TR/XSR C<1uF R/W
C=1uF R
Y5V C<1uF R/W
NPO R/W
C=4.7uF R
0805 X7R/XSR C<4.7uF R/W
C=1uF R
Y5V C<1uF R/W
NPO R/W
C=10uF R
1206 X7R/XSR C<10uF R/W
C=10uF R
Y5V C<10uF R/W
NPO R
=1210 X7R/X5R --- R
Y5V R
Soldering method : R - Reflow Soldering ; W — Wave Soldering
www.viking.com.tw For detail questions, contact : sales@viking.com.tw Edition : REV.A
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Open-Mode Design MLCC

Il The Temperature Profile for Soldering

Re-flow Soldering

< -

300 |- Preheating

200
150
100
50

Temperature

5 B e —
250

Peak Temperature

Over 1 min

Over 1 min 30~60S Gradual Cooling

Pb-Sn Soldering

Lead-Free Soldering

Peak Temperature

230~250°C

240~260°C

e2>Viking

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

Wave Soldering

(C) _
300

» Preheating

250 | ¢
200 |
150
100

50

Temperature

>

Peak Temperature

»le
<

A

Over 1 minute

A 4

< P

3s max. Gradual

cooling

Pb-Sn Soldering

Lead-Free Soldering

Peak Temperature

230~260C

240~270°C

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