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APPROVAL SHEET

MULTILAYER CERAMIC CAPACITORS

1825, 2220 & 2225 Sizes

NPO, X7R Dielectrics
Halogen Free & RoHS Compliance
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PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION

Multilayer Ceramic Capacitors

1. HOW TO ORDER

rSA

Approval Sheet

Size Dielectric Capacitance Tolerance Rated voltage Termination Packaging style
Inch (mm) |N=NPO Two significant F=+1% Two significant digits C=Cu/Ni/Sn T=7"reeled
1825 (4563) | B=X7R digits followed by |G=+2% followed by no. of zeros. |M=Surface coating, L=13" reeled
2220 (5750) no. of zeros. And R |J=+5% And R is in place of Cu/Ni/Sn
2225 (5763) is in place of K=+10% decimal point.

decimal point. M=%+20%
250=25 VvVDC
eg.: 500=50 VDC
OR5=0.5pF 101= 100 VDC
251=250 VDC
1R0=1.0pF
4 501= 500 VDC
104=10x10
—100nF 631=630 VDC
=N 102= 1000 VDC
152= 1500 VDC
202= 2000 VDC
252= 2500 VDC
302= 3000 VDC
402= 4000 VDC
2. EXTERNAL DIMENSIONS
S L (mm) T(mm) (Symbol) Ms min (mm)
Inch (mm) y 8 e L |
4.50+0.40

1825 (4563) 4.50 +0.50/-0.30"1 6.30+0.40 2000 2080 0.40~1.10 -
2.50+0.30 (M) _

2220 (5750) 5.70+0.40 5.00£0.40 2.80+0.30 (U) 0.50~1.20 "
3.10+0.30 (R)

2225 (5763) 5.70+0.40 6.30+0.40 0.50~1.20 My M,

# Reflow soldering only is recommended. . .

#1.For 1825 _200V~4000V products. Fig. 1 The outline of MLCC

3. GENERAL ELECTRICAL DATA

Dielectric

Size

Capacitance*
Capacitance tolerance
Rated voltage (WVDC)

Tan &*

Operating temperature
Capacitance characteristic
Termination

\ X7R
1825, 2220, 2225
10pF to 0.1pF \ 1000pF to 47F
F (£1%), G (£2%), J (£5%), K (+10%) | J (£5%), K (£10%), M (£20%)
25V, 50V, 100V, 200V, 250V, 500V, 630V, 1000V, 1500V, 2000V, 2500V, 3000V, 4000V
Cap<30pF: Q=400+20C Cap<4.7uF: <2.5%
Cap=30pF: Q=1000 Cap=24.7uF: <3.5%

NPO

-55 to +125°C
+30ppm ‘
Ni/Sn (lead-free termination)

+15%

*Measured at 1.0+£0.2Vrms, 1.0MHz+10% for Cap<1000pF and 1.0+0.2Vrms, 1.0kHz+10% for Cap>1000pF, 25°C at ambient

temperature for NPO.

*Measured at 1.0+0.2Vrms, 1.0kHz+10% for C<10pF; 0.5£0.2Vrms, 120Hz+20% for C>10uF, 30~70% related humidity, 25°C ambient

temperature for X7R.

** Preconditioning for Class Il MLCC: Perform a heat treatment at 150+10°C for 1 hour, then leave in ambient condition for 24+2 hours

before measurement.
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4. CAPACITANCE RANGE

4-1 NPO Dielectric
DIELECTRIC

SIZE

RATED VOLTAGE
50 {100 | | 500 | 630 | 1000|2000| 3000|4000 500 | 630 | 1000|2000{ 3000|4000

1000|2000 3000|4000

-

szXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKKXXKKKKKXX‘ §

10pF (100)
12pF (120)
15pF (150)
18pF (180)
22pF (220)
27pF (270)
33pF (330)
39pF (390)
47pF (470)
56pF (560)
68pF (680)
82pF (820)
100pF (101)
120pF (121)
150pF (151)
180pF (181)
220pF (221)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010uF (103)
0.012uF (123)
0.015pF (153)
0.018uF (183)
0.022uF (223)
0.027uF (273)
0.033pF (333)
0.039uF (393)
0.047uF (473)
0.056uF (563)
0.068uF (683)
0.082uF (823)
0.1uF (104)
0.12uF (124)
0.15uF (154)
0.18uF (184)
0.22uF (224)
0.27uF (274)
1. The letter in cell is expressed the symbol of product thickness.
2. For more information about products with special capacitance or other data, please contact WTC local representative.
3. "+" mark only supply "surface coating" products

AR AR AR R RRR|RXR R XIR
AR R AR R RRR|RXR R XR
XXXXXKKKK??XXX‘

SEZIARARAARARRIR AR AR AR R AR RIRIR XA RIRIR XXX
SEXRXIRRXR R XRIR R R XRRR R RIRIR XXX XX XX

Capacitance
SRR AR ARAR R R R R R R RR AR R XXX XXX |R|x[=
TEEERERZI IR AXRXIRAR R RIRAR R X RIR R XRIR R XXX R XX
TIRRERRREREREIRIRIRIRIRIR AR R R RRRR XX XX
SRR IARRRRRRRRRRR R XXX R XXX AR XX XXX TR R [=
TEIIRIZIRREZIIREEIRRER AR IRIRR R XXX XX R R XXX XXX XX |R[x

§§§§§KXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX‘
SRR RARARIRAR R RIRIAR R R [RIR R R IRIR R RIR R XX

SXXIRR R RXRR AR RXRRXRIR R R RXRIRR R XTI AR R RIR AR R XX R R XFR R XXX R XXX XX X=X
Zxxx7<7<7<7<7<7<7<7<xxxxxxxx7<7<7<7<xxxxxxxxxxxxxxxxxxxx‘

Zxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx‘
zZxxxxxxxxxxxxxxx7<7<7<x7<7<x7<7<7<7<7<xxxxxxxxxxxxxxxxxxxx‘
szxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx‘
SEXRXRIR AR XRIR AR AR EAARARRIR AR XA AR XTI AR AR AR ARAAR XX AR XFR AR R RIRXR R XXX XXX
SEIRRIAR AR AR RIR AR AR ARIARARARARIR AR AR AR A AR RXAR AR AR AR AR AR AR AR RFT AR AR RIRIR R RIRXR XXX
SRR AR RIRARAIRIAARARXRIRARAARRIAR AR ARIRIRAR AR AR R AR AR RR AR RIR AR AR R IR R R XRIRXR XX
CICICEEERXRIRIRIR R RRAXXRRAR XX RXRRNARRRIR AR ARXRIRIAZA R R R XRIRRIRR R R RIRIRIR XX XX
CCCEERARIR AR RARAARARARAARRRAXRARRAFARARAARRARAXRXRRIR AR R RFR R R RIRIXRRXRRRXR XXX
A RIR R R R RIRRIRRIRRIRRRR R R R R R R RIR IR R R R IR R R R RRRRRR R RR AR XXX XR
SRR R R XRXRIRIRIR R R RRIRIRIR R R R RXRIRIRR R R R R IRIR|IR R R R RXRRRIR R R R RRR|R R R XX
ZZZZXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX‘§§
SEERAR AR R RRIRRIR AR R RXRXRIRIR R R R RXRIXRIRAR AR R RRIRIAR R R XX IRIRRR X R XXX R XX
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4-2 X7R Dielectric
DIELECTRIC

RATED VOLTAGE
(vDC)
270pF (271)
330pF (331)
390pF (391)
470pF (471)
560pF (561)
680pF (681)
820pF (821)
1,000pF (102)
1,200pF (122)
1,500pF (152)
1,800pF (182)
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012pF (123)
0.015pF (153)
0.018pF (183)
0.022pF (223)
0.027pF (273)
0.033pF (333)
0.039pF (393)
0.047pF (473)
0.056pF (563)
0.068pF (683)
0.082pF (823)
0.10uF (104)
0.12pF (124)
0.15uF (154)
0.18uF (184)
0.22pF (224)
0.27pF (274)
0.33uF (334)
0.39uF (394)
0.47pF (474)
0.56uF (564)
0.68uF (684)
0.82uF (824)
1.0uF (105)
1.5uF (155)
2.2uF (225)
3.3pF (335)
4.7uF (475)
6.8uF (685)
10pF (106)
15pF (156)
22pF (226)
A7uF (476)
1. The letter in cell is expressed the symbol of product thickness.
2. For more information about products with special capacitance or other data, please contact WTC local representative.
3. "+" mark only supply "surface coating" products

50 | 100 1000{1500{2000{3000{4000 25 |50 1000| 1500|2000 2500 (3000|4000

~
~

I IR XXX XXX
I X XXX XXX

Capacitance
ZRIRIR R AR ARAARRRIR R R|R|RR XX R R|R|R[R
cclclclZ= 2 22X (R|RIX XXX RIRIRIRX|X
cclcclZIT 2 Z2AIRIRIR XA R R|IR|IR|XX|=
clcic|ZIZ|IZ2 2 RIR R RIRIRIRIR|®
ciclclclclc|lc|2 2|22 |RIX R R R R|IRIXIRX|X
ciclclclclc|lc|2 2|22 |RIR XA R R|IR|IXIX XX
ClC|C|ZEIZIZ R R R RRIRIRIX|X|=
ClC|C|ZEIZIZ XX R RRIRIRIXIX|=

CCcICIZIZ ISR R R ARIXRIRIR IR R[IRIR IR R |IR IR R RR|IRXR XXX

AR IXIRIRRXRIR IR RR IR RNRIRRNRNR R RNR R RRRNRNRIRRRNR R RNR R XXX
AR IXIR IR RXRIR IR RR IR RNRIRRNRNIR R RNIR R RRRNRNRIRRRNR R RNR R XXX
SIXIXRXR XXX R XXX X R AR XN R XRNIXRIRRNRNRIR R R R|IR XN XXX XX
SRR X XXX R RIXARXXR XA XX ARAXIRXRNIXRNIRIR R R RIR XN XXX XX
CCIZIZE R R RIXRIXRIRRIRIRIR IR RIRXR IRR R R|IRXR R RNRXRR|IRR R RXR|IXR R R XN |X|X|R
CICIZ 2 XXX XRXIXRRNXR XX R R XIXIR R R XXX R XX XX XXX XN X|X[=

AR R X[R R RIR IR XX IR RRXRIRRRXRIRRRXRNIR R RRXR R RR|RNRNARIR R R |R R RNR R XXX

AR RIRX[R IR RIR IR XX IR RRXRIRRRXRIRRRNIR R RRXR R RR|RNRNRIR R R |R R RNR R XXX
TICCZZXR XA XXX R R XIXIR R XRIRIARARARIRIAR XN R XIXR XX XIRIR AR ARIR R R XXX R X|X XX
CCZIZEIXRIXR IR RIRIRIRRIRIRIR R RIR IR AFTIAR AR RIRARXXIRIXRARARAARIRRRIR IR R R XIRIRIR|R
D CZZIZE R RRIRIRIRRIRIRIR IR R IRNR RIAR AR IARIARAR RN AXNIR IR AAAXRNRIRR R IR IR IR R RIRIRIR|R
I ZIXRXRIRIRRR IR IRIR R IRIRNRIARARIR R R R AR R RN RRIR R RIRNR R XX |X|R
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DIELECTRIC
SIZE
RATED VOLTAGE
(VDC)
270pF (271)| K+
330pF (331)| K+
390pF (391)| K+
470pF (471)| K+
560pF (561)| K+
680pF (681)| K+
820pF (821)| K+
1,000pF (102)| K+
1,200pF (122)| M+
1,500pF (152)] M+
1,800pF (182)| M+
2,200pF (222)
2,700pF (272)
3,300pF (332)
3,900pF (392)
4,700pF (472)
5,600pF (562)
6,800pF (682)
8,200pF (822)
0.010pF (103)
0.012pF (123)
0.015pF (153)
0.018pF (183)
0.022pF (223)
0.027pF (273)
0.033pF (333)
0.039pF (393)
0.047pF (473)
0.056pF (563)
0.068pF (683)
0.082pF (823)
0.10uF (104)
0.12puF (124)
0.15uF (154)
0.18pF (184)
0.22pF (224)
0.27pF (274)
0.33pF (334)
0.39pF (394)
0.47pF (474)
0.56pF (564)
0.68uF (684)
0.82pF (824)
1.0uF (105)
1.5pF (155)
2.21F (225)
3.3pF (335)
4.7uF (475)
6.8uF (685)
10uF (106)
1. The letter in cell is expressed the symbol of product thickness.
2. For more information about products with special capacitance or other data, please contact WTC local representative.
3. "+" mark only supply "surface coating" products

5. PACKAGING STYLE AND QUANTITY

4000 25 100 | 200 | 250 | 500 | 630 |1000 (1500

EE4E4 P

[E4Ed FAEAEAEA PSP PN PP PSP PN P

Capacitance
clclcigi2221212|R IR R IR R|R R~ XX XXX

ST S 2 RIR IR IR IAR IR IR IR IR IR IRIRI=

CCICICIZE R XXX AXRARARAARRARXRIRI"R AR XRIRNR XX XR|IX|X|=

AR AR ARIR IR |IRNRIR XA ARRIR AR IARIAR IR ARNIR R RRIRIR IR IR R R XXX
AR AA XX R |IRIRIR R A R RRIRIR IR AR ARNR R R RIRIR IR IR R R XXX

EAPSPIF PN PP P PPN PP PSP NP PPN PSP PSP PP PP PSP PPN PP PN PPN PP P PPN PP PN
AR RRIRIR IR R R R R R RNIANAARIAAR AR R AIAARNIR IR IR R IR R R RIRIR IR IR AR XXX
L ZRIR AR RIRIAR AR AIARIANAR AR AIAAXRXANAZAAXXRARIR AR RRIRNA R R R|IR XX
L ZXRIR AR XXX AR AR XIXIRNRARRXRR XX XRXIXNRAAXRIR R R RIR IR XX XX |X|R

[P NP PNPN PP PPN P PSP SPNPS PSP PN PPNP S PSP PNPNS PP PPN PP PSPPI PN PSPPI P P PN PN

C

Thickness/Symbol Plastic tane
(mm) 7” reel 13” reel

2.00+0.20 K 1000 -

19250569 S0 i 500 ;

2225 (5763 2.80+0.30 U 500 -

(5763) 3.10£0.30 R - 1000

Unit: pieces
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WALSIN TECHNOLOGY CORPORATION

rSA

Multilayer Ceramic Capacitors

6. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

Approval Sheet

* Before initial measurement (Class Il only): Perform 150+0/-10°C for
1 hr and then set for 2442 hrs at room temp.
* Measurement to be made after keeping at room temp. for 24+2 hrs.

No. Item Test Condition Requirements
1. |Visual and - * No remarkable defect.
Mechanical * Dimensions to conform to individual specification sheet.
2. |capacitance *Test temp.: Room Temperature. * Shall not exceed the limits given in the detailed spec.
Class I: (NPO) - ;
3. |Q/D.F - i ) QIDF:
(Dissipation g;igggg; igigg’/ﬂz ’ i'\K"l:‘ZZ;lg[yf NPO: Cap230pF, Q21000; Cap<30pF,Q2400+20C.
Factor) Class II: (X7R) X7R: Cap<4.7uF: <2.5%
C<10pF, 1.0£0.2Vrms » 1KHz+10% Cap24.7uF: <3.5%
C>10pF, 0.5£0.2Vrms » 120Hz+20%
*Before initial measurement (Class Il only): To apply de-aging at
150°C for 1hr then set for 24+2 hrs at room temp.
4. |Dielectric *To apply voltage (£100V) 250%. * No evidence of damage or flash over during test.
Strength *Duration: 1 to 5 sec.
*Charge & discharge current less than 50mA.
*To apply voltage:
200V ~ 300V > 2 times V DC
500V ~ 999V 2 1.5times V DC
1000V ~ 3000V > 1.2 times V DC
4000V > 1.1times V DC
*Duration: 1 to 5 sec.
*Charge & discharge current less than 50mA.
* For high voltage product over 1000 Vdc, it is required to immerse
the chip in an isolation fluid to prevent possible arcing while testing.
5. [Insulation *Test temp.: Room Temperature. * 210GQ or R*C=100Q-F whichever is smaller.
Resistance Ur<100V: To apply voltage at Ur for max..120 sec.
Ur>100V: To apply voltage at Ur (500V. max.) for 60 sec.
6. |Temperature iWith no electrical load. * Capacitance change:
Coefficient T.C. Operating Temp NPO: Within +30ppm/°C.
NPO _55~125°C at,25°C X7R: Within £15%.
X7R -55~125°C at'25°C
7. |Adhesive * Pressurizing force : 10N * No remarkable damage or removal of the terminations.
Strength of * Test time: 101 sec.
Termination
8. |Vibration * Vibration frequency: 10~55 Hz/min. * No remarkable damage.
. * Total amplitude: 1.5mm * Cap change and Q/D.F.: To meet initial spec.
Resistance * Test time: 6 hrs. (Two hrs each in three mutually perpendicular
directions.)
9. |Solderability {* Solder temperature: 245:5°C 95% min. coverage of all metalized area.
* Dipping time: 2+0.5 sec.
10. |Bending Test [* The middle part of substrate shall be pressurized by means of the |* No'remarkable damage.
pressurizing rod at a rate of about-1-mm per second until the * Cap change: NPO: within £5% or 0.5pF whichever is larger.
deflection becomes 1 mm and then the pressure shall be maintained X7R: within £12.5%.
for 51 sec. (This capacitance change means the change of capacitance
* Measurement to be made after keeping at room temp. for 24x2 hrs. [under specified flexure of substrate from the capacitance
measured before the test.)
11. |Resistance to [* Solder temperature: 260+5°C * No remarkable damage.
Soldering Heat |* Dipping time: 101 sec * Cap change:NPO: within +2.5% or 0.25pF whichever is larger.
* Preheating: 120 to 150°C for 1 minute before immerse the capacitor X7R: within £7.5%.
in a eutectic solder. * Q/D.F., I.R. and dielectric strength: To meet initial
* Before initial measurement (Class Il only): Perform 150+0/-10°C for| requirements.
1 hr and then set for 2442 hrs at room temp. * 25% max. leaching on each edge.
* Measurement to be made after keeping at room temp. for 24+2 hrs.
12. [Temperature  i* Conduct the five cycles according to the temperatures and time. * No remarkable damage.
Cycle Step Temp. (°C) Time (min.) * Cap change :
1 [Min. operating temp. +0/-3 30+3 NPO: within £2.5% or 0.25pF whichever is larger.
2 Room temp. 2~3 X7R: within £7.5%.
3 |Max. operating temp. +3/-0 30+3 *QID.F: o )
4 |Room temp. -3 NPO: To meet initial requirements.

X7R: £1.5 x Initial requirements.
* |.R: To meet initial requirements.

*"Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.
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*Before initial measurement (Class 1l only): To apply de-aging at
150°C for 1hr then set for 24+2 hrs at room temp.

* Cap./ DF(Q) / I.R. Measurement to be made after de-aging at 150°C
for 1hr then set for 242 hrs at.room temp.

No. Item Test Condition Requirements
13. |Humidity * Test temp.: 40+2°C * No remarkable damage.
(Damp Heat) {* Humidity: 90~95% RH * Cap change:
Steady State * Test time: 500+24/-0hrs. NPO: within £5% or 0.5pF whichever is larger.
*Before initial measurement (Class Il only): To apply de-aging at X7R: within £12.5%.
150°C for 1hr then set for 24+2 hrs at room temp. *Q/D.F:
* Cap. / DF(Q) / I.R. Measurement to be made after de-aging at NPO: More than 30pF Q2350, 10pF<C<30pF, Q2275+2.5(
150°C for 1hr then set for 24+2 hrs at room temp. Less than 10pF Q=200+10C.
X7R: £2 % |nitial requirements.
* .R.: 21GQ or R*C=50Q-F whichever is smaller.
14. {Humidity *Test temp. : 40£2°C * No remarkable damage.
(Damp Heat) *Humidity : 90~95%RH * Cap change:
*Test time : 500+24/-0 hrs. NPO: £7.5% or 0.75pF whichever is larger.
Load *To apply voltage : X7R: within £12.5%
Rated voltage (MAX. 500V) *QID.F.
*Before initial measurement (Class Il only): To apply de-aging at NPO: More than 30pF,Q2200;C<30pF, Q=100+10/3C
150°C for 1hr then set for 2442 hrs at room temp. X7R: £2 x Initial requirements.
* Cap. / DF(Q) / I.R. Measurement to be made after de-aging at *1.R.: 2500MQ or R+C25Q-F whichever is smaller.
150°C for 1hr then set for 24+2 hrs at room temp.
15. [High * Test temp.:125+3°C * No remarkable damage.
Temperature 1O apply voltage: * Cap change:
Load (1) Cap.21pF: 150% of rated voltage. NPO: within £3% or 0.3pF whichever is larger.
(Endurance) Excluding 2220B126~226(100V):120% of rated voltage. X7R: within £12.5%.
(2) Ur<250V: 200% of rated voltage. *QID.F.:
(3) 250V<Ur<500V: 150% of rated voltage. NPO: More than 30pF Q=350, 10pF<C<30pF, Q=275+2.5(
(4) 500V<Ur<3000V: 120% of rated voltage. Less than 10pF Q=200+10C
(5) 4000V: 110% of rated voltage. X7R: £2 x Initial requirements.
*Test time: 1000+24/-0 hrs. *1.R.: 21GQ or R+C=50Q-F whichever is smaller.

* "Room condition" Temperature: 15 to 35°C, Relative humidity: 25 to 75%, Atmospheric pressure: 86 to 106kPa.

APPENDIXES
@ Constructions
No. Name NPO X7R
©) Ceramic material CaZrO; based BaTiO; based ®
@
@) Inner electrode Ni ®
® Inner layer Cu
V)
@ Termination Middle layer Ni
® Outer layer Sn Fig. 2 The construction of MLCC
Inner Electrode (Standard, Open, Float)
‘ __Sn Solder Metal
~ _Ni Barrier
~ _ Cu +Conductive resin
\ :
\ Y :
\__Ceramic\__ Surface coating
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@ Tape & reel dimensions

Fig. 3 The dimension of plastic tape

rSA

Approval Sheet

Fig. 4 The dimension of reel

@ Peeling force (EIA-481)

Size 1825 2220 2225
Chi M(2.5 M(2.5 M(2.5
=P K(2.0) (25 K(2.0) (25 R(3.1) K(2.0) (25)
Thickness U(2.8) U(2.8) U(2.8)
Ao <6.80 <6.80 <5.80 <5.80 <5.80 <6.80 <6.80
B, <5.30 <5.30 <6.50 <6.50 <6.50 <6.50 <6.50
0.30 0.30 0.30 0.30 0.30 0.30 0.30
T +-0.1 +-0.1 +-0.1 +-0.1 +-0.1 +-0.1 +-0.1
Ko <250 <350 <250 <350 <4.20 <250 <350
12.00 12.00 12.00 12.00 12.00 12.00 12.00
W +-0.30 +-0.30 +/-0.30 +-0.30 +-0.30 +/-0.30 +/-0.30
4.00 2.00 2.00 4.00 4.00 4.00 2.00
Po +-0.10 +-0.10 +/-0.10 +-0.10 +-0.10 +/-0.10 +/-0.10
40.00 40.00 40.0 40.0 40.0 40.0 40.0
10xPo +-0.20 +-0.20 +-0.20 +/-0.20 +/-0.20 +1-0.20 +1-0.20
8.00 8.00 8.00 8.00 8.00 8.00 8.00
P: +-0.10 +-0.10 +-010 +-0.10 +/-0.10 +-0.10 +/-0.10
2.00 2.00 2.00 2.00 2.00 2.00 2.00
P> +-0.10 +-0.10 +0.10 +-0.10 +-0.10 +/-0.10 +/-0.10
150 150 150 1.50 150 1.50 1.50
Do +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0 +0.1/-0
1.50 1.50 1.50 1.50 1.50 1.50 1.50
D: +-0.10 +-0.10 +/-0.10 +-0.10 +/-0.10 +/-0.10 +/-0.10
1.75 1.75 1.75 1.75 1.75 1.75 1.75
+-0.10 +-0.10 +/-0.10 +/-0.10 +/-0:10 +:0.10 +-0.10
5.50 5.50 5.50 5.50 5,50 5.50 5.50
+/-0.05 +/-0.05 +/-0.05 +-0.05 +/-0.05 +1-0.05 +1-0.05
Size 1825, 2220, 2225
Reel size 7 13”
C 13.0+0.5/-0.2 13.0£0.5
W, 12.2+2.0/-0 12.2+2.0/-0
A 178.0+1.0 330.0+1.0
N 60.0+1.0/-0 100+1.0

Peel-off force should be in the range of 10 grams to 100 grams at a peel-off speed of 300+10 mm/min.
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Multilayer Ceramic Capacitors

APPLICATION NOTES

@ Storage

To prevent the damage of solderability of terminations, the following storage conditions are
recommended : Indoors under 5 ~ 40°C and 20% ~ 70% RH.
No harmful gases containing sulfuric acid, ammonia, hydrogen sulfide or chlorine.
Packaging should not be opened until the capacitors are required for use. If opened, the pack should be
re-sealed as soon as is practicable. Taped product should be stored out of direct sunlight, which might
promote deterioration in tape or adhesion performance. The product is recommended to be used within 12
months after shipment and checked the solderability before use.

@ Handling

Chip capacitors are dense, hard, brittle, and abrasive materials. They are liable to suffer mechanical
damage, in the form of cracks or chips. Chip Capacitors should be handled with care to avoid contamination
or damage. To use vacuum or plastic tweezers to pick up or plastic tweezers is recommended for manual
placement. Tape and reeled packages are suitable for automatic pick and placement machine.

@ Preheat

In order to minimize the risk of thermal shock during soldering, a carefully controlled preheat is required.
The rate of preheat should not exceed 4°C per second and the final preheat temperature should be within
100°C of the soldering temperature for small chips such as 0402, 0603, 0805 and 1206, within 50°C of the
soldering temperature for bigger chips such as 1210, 1808, 1812, 1825, 2220 and 2225, etc.

@ Soldering

Use middy activated rosin RA and‘RMA fluxes do not use activated flux. The amount of solder in each
solder joint should be controlled to prevent the damage of chip capacitors caused by the stress between
solder, chips, and substrate.

Hand soldering with temperature-controlled-iron-not exceeding 30 watts and diameter of tip less than 1.2
mm is recommended, tip of iron should not _contact the ceramic body directly, and the temperature of iron
should be set to not more than 260°C.

For bigger chips such as 1210;1808, 1812, 2220 and 2225, etc. wave soldering and hand soldering are
no recommended.

Refer IPC/JEDEC J-STD-020D Method-recommended soldering profiles:

Reflow not sooner than 15 minutes and “not longer than 4 hrs after removal from the
temperature/humidity chamber, subject the sample to 3 cycle of the appropriate reflow conditions as defined
as blow Table description.

Profile Feature
Preheat/Soak

Pb-Free Assembly

Temperature Min.(Ts min)
Temperature Max.(Ts max)
Time(ts) from (Ts min t0 Ts max)

150°C
200°C
60 to 120 seconds

Ramp-up rate(TL to Tp)

3°C/second max.

Liquidous temperature(TL)
Time(t) maintained above T.

217°C
60 to 150 seconds

Peak package body temperature(Tp)

For user Tp must not exceed the
Classification temp 260°C
For suppliers Te must equal or exceed the
Classification temp 260°C

Time(Te)* within 5°C of the specified
classification temperature(Tc)

30* second

Ramp-down rate (Tp to Tv)

6°C/second max.

Time 25°C to peak temperature 260°C

8 minutes max.
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Lead-free: Soldering temperature = 235 to 260°C, depending on product.

Maximum temperature = Minimum temperature (235°C)+ AT+ Tolerance for oven process and
measurement(5 ~ 7°C)

Time at peak temperature = 10sec, Dwell above 217°C = 90sec, Ramping rate = 3°C/sec (heating) and
6°C/sec (heating).

Classification Reflow Profiles

' - ™ Chip Size AT
SuppllerllTp 2T, UseerSTc
| | 0805,1206 100 °C
Te \ 1210, 1808, 1812, 50°C
1825, 2211, 2220, 2225
T, 5°C
|-<— Supplier tp —-| I*— Usertp—b-l\
. /
: Solder Soldering

T L Soldering Temp.(Tc) | Time (te)

f f R Te 5%
Max. Ramp Up Rate = 3°Cls \ P Reflow 235 -260 °C < 15 sec.
@ Max. Ramp Down Rate = 6°Cls \
= TL ¥ L t N
2 [Tomer | Fronestare] ) L "\ Note: For example, Tc is 260°C
© ! ) AT and time tp is 15 seconds.
(+]
g— v For user: The peak temperature
o t must not exceed 260°C. The time
- above 255°C must not exceed 15
seconds.
25
k———Time 25°C to Peak
Time —>
@ Cooling

After soldering, cool the chips and the substrate gradually to room temperature. Natural cooling in air is
recommended to minimize stress in the solder joint. A cooling rate not exceeding 4°C per second should be
used when forced cooling is necessary.

@ Cleaning

All flux residues must be removed by using suitable electronic-grade vapor-cleaning solvents to
eliminate contamination that could cause electrolytic surface corrosion. Good results can be obtained by
using ultrasonic cleaning of the solvent. The choice of the proper system is depends upon many factors such
as component mix, flux, and solder paste and assembly method. The ability of the cleaning system to remove
flux residues and contamination from under the chips is very important.
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