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Prosperity Dielectrics Co., Ltd.
1. INTRODUCTION

PDC FV Series green type capacitors are manufactured by using environmental friendly material without
lead or cadmium. These capacitors feature series connection of multi-layer capacitor units in a MLCC to realize
high voltage performance. This special design can distribute voltage gradients throughout the entire capacitor,
So as to prevent short circuit failure. It is a safety design for LCD back-lighting inverter application.

APPLICATIONS

2. FEATURES 3.
a. Special interior design offers high voltage rating in a
a given case size. b.
b. High reliability and stability. C.
c. RoHS & HALOGEM compliant. d
e
f.
4. HOW TO ORDER

DC to DC converter.
High voltage coupling/DC blocking.
Back-lighting inverters.
LAN/WLAN interface.

Modem.

Power supplies.

Rated

Control

. Size Dielectric | Capacitance | Tolerance Packaging | Thickness
Family Voltage Code
Table 1 | Table 2 Table 3 Table 4 Table 5 Table 6 Table 7 Table 8 Table 9
Code Description Code Description Code Description Code Description
FV High voltage application with 21KVdc 6R3 6.3VDC 201 200vDC 152 1500vVDC
100 10vDC 251 250vDC 202 2000vDC
160 16VDC 401 400vDC 302 3000vDC
Code Description Code Description Code Description 250 25VDC 501 500vDC 402 4000VDC
15 0402 (1005) 32 1210 (3225) 52 2211 (5728) 500 50VDC 631 630VDC 502 5000VDC
18 0603 (1608) 42 1808 (4520) 55 2220 (5750) 101 100vDC 102 1000vDC 602 6000vVDC
21 0805 (2012) 43 1812 (4532) 56 2225 (5763)
Code Description Code Description
Code Description Code Description E Tape and 7" Reel, Embossed Tape P Tape and 7" Reel, Paper Tape
N CoG X X7R K Tape and 10" Reel, Embossed Tape D Tape and 10" Reel, Paper Tape
B X5R F Y5V L Tape and 13" Reel, Embossed Tape G Tape and 13" Reel, Paper Tape
“Taet  Cuectaoruiecose [l Tabes Tckessowseipion _____|
Code Description Code Description Code Description Code Description Code Description
R47 0.47pF 102 102:10X102:lOOOpF A 0.60 +0.10 mm | 1.25+0.20 mm Q 0.50 +0.02/-0.05 mm
OR5 0.5pF 104 104=10x10*=100nF B 0.8+0.15/-0.10 mm J 1.15+0.15 mm R 3.10 £ 0.30 mm
100 100210x10°:10pF 106 106:10X106:lOuF C 1.25+0.10 mm K 0.50 +0.20 mm S 0.80 +0.07 mm
D 1.40 +0.15 mm L 0.30 £0.03 mm T 0.85+0.10 mm
E 1.60 +0.20 mm M 0.95 +0.10 mm U 0.50 £0.10 mm
Code Description Code Description Code Description F 2.00 +0.20 mm N 0.50 +0.05 mm \% 0.20 +0.02 mm
A +0.05 pF J 5% G 2.50 £ 0.30 mm (0] 3.50 +0.20 mm X 0.80 +0.10 mm
B +0.10 pF K +10 % H 2.80 +0.30 mm P 1.60+0.3/-0.10 mm Z 0.25 +0.03 mm
C +0.25 pF L 0% ~ +10%
D | :050pF | M | 209
F +1 % N -5% ~ +10% Code Description
G +2 % P +0.02 pF G RoHS Compliant
H +3 % Q +0.03 pF Q Surface Coating (Size 1206~2225)
| -10% ~ 0% z -20% ~ +80% (0] Gold plating (Size=0603)
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5. EXTERNAL DIMENSIONS

Size Inch L W Code /T Mg
(mm) (mm) (mm) (mm) (mm)
0805(2012) 2.10+0.20 1.25+0.20 0.50+0.20
1206(3216) 3.30+0.30 1.60+0.20 0.60+0.20 5 L R
[~ g
1210(3225) 3.30+0.40 2.50+0.30 0.75+0.35
T
1808(4520) | 4.50 +0.50/-0.30 | 2.00+0.25 See 0.75+0.35
No.4
1812(4532) | 4.50 +0.50/-0.30 | 3.20+0.40 Reference 0.75+0.35 W
1825(4563) | 4.50 +0.50/-0.30 | 6.30+0.40 | Table 8 | 0.75+0.35 ‘W \«M—4
2211(5728) 5.70+0.40 2.80+0.30 0.85+0.35
2220(5750) 5.70+0.40 5.00+0.40 0.85+0.35
2225(5763) 5.70+0.40 6.30+0.40 0.85+0.35 Fig. 5.1 The outline of MLCC
6. GENERAL ELECTRICAL:DATA
Dielectric CO0G X7R
Size 0805, 1206, 1210, 1808, 1812, 1825, 0805, 1206, 1210, 1808, 1812, 1825,
2220, 2225 2211, 2220, 2225
('fsifg(‘:’)‘"tage 1000V, 1500V, 2000V, 3000V, 4000V 1000V, 1500V, 2000V, 3000V, 4000V
Capacitance A N
range 1.5pF ~ 12nF 100pF ~ 390nF
Capacitance
N — Reference to Table 5 Reference to Table 5
Cap. Rang Q Spec.
Cap.<30pF Q=2400+20C <2.5%
Cap.=30pF Q=1000

Measured at the condition of 30~70% related

humidity

Capacitance & For 25T at ambient temperature

Tan &

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

Test condition

Cap. Rang Test Condition

1.0+0.2Vrms, 1.0KHz+10%, at 25T ambient

Cap.<1000pF | 1.0+0.2Vrms, 1.0MHz+10%

temperature

Cap.>1000pF | 1.0£0.2Vrms, 1.0KHz+10%

Insulation 2100GQ or RxC=500Q-F, 210GQ or RxC=100Q-F,
resistance at Ur whichever is smaller whichever is smaller
OlpelEiling _55C to +125C

temperature

Capacitance
characteristic

+30ppm/T

+15%

Termination

Cu or Ag/Ni/Sn or Au (lead-free termination)

Specification No. : FV-000-001-09
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7. CAPACITANCE RANGE

/-1. COG
Dimension 0805 1206 1210
Cap.(pF) | Code 1000V 1000V 1500V 2000V | 1000V & 1500V 2000V 3000V
1.5 1R5 C X X X
1.8 1R8 C X X X
2.2 2R2 C X X X
2.7 2R7 C X X X
3.3 3R3 C X X X
3.9 3R9 C X X X
4.7 4R7 C X X X
5.0 5R0 C X X X
5.6 5R6 C X X X
6.8 6R8 C X X X
8.2 8R2 C X X X
10 100 C X X X M M M F
12 120 C X X X M M M F
15 150 C X X X M M M F
18 180 C X X X M M M F
22 220 C X X X M M M F
27 270 C X X X M M M F
33 330 C X M M M M M F
39 390 C X M M M M M F
47 470 C X M M M M M F
56 560 C X F F M C C F
68 680 C X F F M C C F
82 820 C X E F M C C F
101 C X F F C C Cc F
121 C F E E C C C F
151 C F E E C E E F
181 C E E E C E E F
221 C E E E E E E F
271 C E P P E E E G
331 C E P P E E E
391 C E P P E E E
471 E P P E E E
561 E E E E
681 E E E E
821 E E E E
102 E E F F
122 E E F F
152 F G G
182 G G G
222 G
272 G
332 G
392 G
Specification No. : FV-000-001-09 ~3~
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Cap.(pF)

1R5
1R8
2R2
2R7
3R3
3R9
4R7
5R0
5R6
6R8
8R2
100
120
150
180
220
270
330
390
470

15
1.8
2.2
2.7

3.3

3.9

4.7

5.0
5.6

6.8

8.2

10
12

15
18
22
27

33
39
47

560
680
820
101
121
151
181
221
271
331
391
471

56
68
82
100
120
150
180
220
270
330
390
470
560
680
820
1000
1200
1500
1800
2200
2700
3300
3900
4700
5600
6800
8200

561
681
821

102
122
152
182
222
272
332
392
472
562
682

22

8
10000 | 103

12000 123
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/-1. COG

Dimension

Cap.(pF)
1.5
1.8
2.2
2.7
3.3
3.9
4.7
5.0
5.6
6.8
8.2
10
12
15
18
22
27
33
39
47
56
68
82

Specification No. : FV-000-001-09
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1R5
1R8
2R2
2R7
3R3
3R9
4R7
5R0
5R6
6R8
8R2
100
120
150
180
220
270
330
390
470
560
680
820
101
121
151
181
221
271
331
391
471
561
681
821
102
122
152
182
222
272
332
392
472
562
682
822
103
123

2220
Code | 1000V | 1500V 2000V 3000V 4000V

2225
1000V 1500V | 2000V 3000V 4000V
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7. CAPACITANCE RANGE(Con.)

A)
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7. CAPACITANCE RANGE(Con.)
7-2. X7R

Dimension 0805 1206 1210 1808
Cap.(pF) Code | 1000V 1000V & 1500V 2000V 1000V 1500V @ 2000V 1000V | 1500V 2000V 3000V 4000V
100 101
120 121
150 151
180 181
220 221
270 271
330 331
390 391
470 471
560 561
680 681
820 821
1000 102
1200 122
1500 152
1800 182
2200 222
2700 272
3300 332
3900 392
4700 472
5600 562
6800 682
8200 822
10000 103
12000 123
15000 153
18000 183
22000 223
27000 273
33000 333
39000 393
47000 473
56000 563
68000 683

x
(@)
(@)
(@]

MMM MMM | |(T|T|T

MMM MO0 [0]|0

mim{mm|m{m[OO[O[0]|l0|0[0|0|0[00]|0

m | mymymfm|m|mym O[O [O[0o]j010|00[0[0]|0|0

Mmimm|m(n[m|m(n(m|mjOo[Oolo(Oo(0ol0[0O(010]|0 |0
||| |m(m(m{ojlolo|lo(o(ojojlo|l0]|0 |0

OO0 ]I0[OI0]I0[O]O0]0 [X XX [X|X|X[X|X|X[X]|X]|X|[X
OO IOOOO|m|Mm(Tmm|m|{m(m|{m|m|m/{m/(m/|m
OO0 IO | [m|m|TmiTimm{m|m|m{{m{|m|m|m

mim{mm|O[O[Oo|0[O[0l0[0[0]l0|0[0|l0(0[0]l0]0(0]l0|0[0]0 |00

Mm|mmm|(n | |mMm(T(Tm [T |T|TO[O|O0O|I0I0(0O[0O]I0I0|I0[0[0]0|I00[0[0]0 |0

QOO (mmmm|m|m(m|m|m|[mjm|m|[m|[O |0 [O[O|O0]|0[O|04O (0|00 [0[0 |0
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7. CAPACITANCE RANGE(Con.)
7-2. X7R

Dimension 1812 1825
Cap.(pF) Code 1000V 1500V 2000V 3000V = 4000V 1000V 1500V 2000V 3000V 4000V
270 271
330 331
390 391
470 471
560 561
680 681
820 821
1000/ 102
1200/ 122
1500/ 152
1800 182
2200 222
2700 272
3300 332
3900 392
4700 472
5600 562
6800 682
8200 822
10000 103
12000 123
15000 153
18000 183
22000 223
27000 273
33000 333
39000 393
47000 473
56000 563
68000 683
82000 823
100000 104
120000 124
150000 154
180000 184
220000 224
270000 274
330000 334

@]
@]
@]
m
T
T

oM |(m|m
OO (m|m|Mm MM |7 |m

OO0l |m|m(m{m|m|m|m|{m|m

Oolo|o(m[mmimmm[OolO]lO(0Ol0O]0O[0OI0]|0
OO |O || |[Tnmimmio|lolo(olojlo]jlo|lo|0

I|IT|T|(O|0|0|O ||| ||| |T|(m|m

el sl sl sl sl FO R IR IO R IR RN R ul il i sl R il
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Specification No. : FV-000-001-09 ~7~

Copyright © by Prosperity Dielectrics Co., LTD. | All rights reserved. @PDC DCM-003-8.3 Rev?2



FPOA TERFRILF AP
Prosperity Dielectrics Co., Ltd.

7. CAPACITANCE RANGE(Con.)
7-2. X7R

Dimension 2211 2220 2225
Cap.(pF) Code 3000V | 4000V 1000V 1500V & 2000V | 3000V 4000V 1000V & 1500V 2000V 3000V | 4000V
270 271
330 331
390 391
470 471
560 561
680 681
820 821
1000 102
1200 122
1500 152
1800 182
2200 222
2700 272
3300 332
3900 392
4700 472
5600 562
6800 682
8200 822
10000 103
12000 123
15000 153
18000 183
22000 223
27000 273
33000 333
39000 393
47000 473
56000 563
68000 683
82000 823
100000 104
120000 124
150000 154
180000 184
220000 224
270000 274
330000 334
390000 394

n
Tm
Tn
m

QoMM (m|m T[T |m
OOoo(m|m|m MM |7 |m
OO |m|m(m|m T[T |m

OO0 |mMm MMM |Tm|T|m

b 3 s ol e T KO 00 K 00 K O O B O B A O s O B n B n W B
s loNIoRIoRIoRIoREoOR Rl bl bl bl bl il i ki

T|x|(T(T|T|T|IZT|QO|O|O MM || |m M| |7 |T|m
i s s s B )l 6= = 3 R D I D I D I M 1 i O U O 8 0 e 1 e M B B B
i sl sl Fo R IoRIoRIORIoR IRl Bul B il i bl il il bl b
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8. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

Test Condition

Requirements

* No remarkable defect.
* Dimensions to confirm to individual specification sheet.
* Shall not exceed the limits given in the detailed spec.
* Class | : COG B )
Cap.<1000pF, 1.0+0.2Vrms, IMHz+10%. Dielectric Rated Vol.(V) QID.F. Remark
Cap.>1000pF, 1.0+0.2Vrms, 1KHz+10%. Q21000 Cap.230pF
(Dissipation  |x Class Il : X7R Class | (COG) All
>,
Factor) 1.040.2Vrms, 1KHZ+10%. Q2400+20C Cap.<30pF
Class Il (X7TR) All D.F.£2.5%
* With no electrical load. _
remperature TC. Operating Temp. T.C. Capacitance Change
Coefficient coG -55~125%C at 25T coG Within +30ppm/T
o 0
X7R -55~125%C at 25T X7R Within +15%
. Dielectric Requirements
Insulation Rated Vol.(V) | Apply Voltage | Test Condition - -
Resistance Class | 2100GQ or RxC=500Q-F, whichever is smaller
>500 500Vdc 60 sec.
Class Il 210GQ or RxC=100Q-F, whichever is smaller
* Solder temperature : 235+5C for (0603~1210).
Solderability |* Solder temperature : 245+5C for (1808~2225). *75% min. coverage of all metalized area.
* Dipping time : 2+0.5 sec.
Rated Vol.(V) Condition
. . 630<V<3000V 1.2 times of UR
Dielectric * No evidence of damage or flashover during test
Strength 3000<V<5000V 1.1 times of UR 9 g fest
* Duration : 1 to 5 sec.
* Charge and discharge current less than'50mA.
* Solder temperature : 260+5C.
* Dipping time : 101 sec. * No remarkable damage.
* Preheating : 120 to 150C for 1 minute before Dielectric Cap. Change Q/D.F. & I.R.
Resistance immerse the capacitor in a eutectic solder. — 0
to Soldering  |* Before initial measurement (Class Il only) : Perform Class | (COG) wtﬁz;?eiirﬁflgrr 4_‘-3(:.25pF, o )
Heat 150 +0/-10C for 1 hr and then set for 48+4 hrs at g To meet initial requirement
room temp ClaSS ” (X7R) W|th|n i75%
* Measurement to be made after keeping at room * 250% max. leaching on each edge.
temp. for 24+2 hrs (Class I) or 48+4 hrs (Class II).
* Conduct the five cycles according to the
temperatures and time.
Step Temp.(T) Time(min.)
1 Min. operating temp. +0/-3 30+3 * No remarkable damage.
2 Room temp. 2~3 Dielectric L.R. Cap. Change Q/D.F.
Temperature 3 Max. operating temp. +3/-0 3043 Class | Within +2.5% or +0.25pF, | Q2100% of initial
Cycle (COG) [To meet initial|whichever is larger requirement
4 Room temp. 2~3 requirement <150% of initi
Class Il qui Within +7.5% D.F.<150% of initial

* Before initial measurement (Class Il only) : Perform
150 +0/-10<C for 1 hr and then set for 48+4 hrs at
room temp.

* Measurement to be made after keeping at room
temp. for 2442 hrs (Class ) or 48+4 hrs (Class Il).

(X7R)

requirement

Specification No. : FV-000-001-09
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8. RELIABILITY TEST CONDITIONS AND REQUIREMENTS

Test Condition

* No remarkable damage.

Requirements

Dielectric L.R. Cap. Change Q/D.F.
* Test temp. : 40+2T.
ithi Cap.230pF 2350
Humidity  |* Humidity : 90~95%6RH. Within +5.09% | Cap-230pF | Q
s0ll (Damp Heat) |* Test time : 500 +24/-0 hrs. Class I |=1G or or+0.5pF, | 10pF<Cap.< Q2275+2.5C
Steady State |* Measurement to be made after keeping at room (C0G)  [RxC250Q-F, |whicheveris |30pF
temp. for 242 hrs (Class I) or 484 hrs (Class Il). Wh'CITEVEF is |larger Cap.<10pF  |Q2200+10C
smaller
Class Il - D.F.<200% of initial
0,
(X7R) Within +12.5% requirement
* Reflow solder the capacitors on a P.C. Board before * No remarkable damage.
test. Dielectric I.R. Cap. Change QID.F.
.- * Test temp. : 40+2<C. Within £7.5%
Humidit S *7.
o oamp ,ﬁeat) * Humidity : 90~95% RH. Class| |>500MQor |or0.75pF, | C3P-*30PF | Q=200
Load * Test time : 500 +24/-Ohrs. (C0G)  |RxC22500-F, |whicheveris |~ oo - 00 10a0
* To apply voltage : 500vdc. whichever is  [larger ap-<30pF | Q=
* Measurement to be made after keeping at room Class Il |smaller - D.F.<200% of initial
temp. for 2412 hrs (Class I) or 484 hrs (Class ). (X7R) Within £12.5% . irement

* No remarkable damage.

Dielectric .R. Cap. Change Q/D.F.
. * Test temp. : 125+3<C.
ithi Cap.230pF =350
?é?: crature | APPIY voltage : 110% of rated voltage. Within £3.0% p.25p Q
12. R * Test time : 1000 +24/-0 hrs. Class I, 721G or or£0.3pF, | 10pF<Cap.< | or7540 50
(Endurance) * Measurement to be made after keeping at foom (COG) ' [RxC=50Q-F, | whicheveris | 30pF
temp. for 24+2 hrs (Class I)’or 48+4 hrs (Class I} wh|c|r|1ever is | larger Cap.<10pF  |Q=200+10C
smaller
Class Il - D.F.<200% of initial
0,
(X7R) Within +12.5% reguirement
* The middle part of substrate shall be pressurized by
means of the pressurizing rod.at a rate of about 1mm
per second until the deflection’becomes 1mm.
* No remarkable damage.
Dielectric Cap. Change
Resistance R =230 L N - -
Y o Floxure of o l Class | (COG) Within £5.0% or +0.5pF, whichever is larger
Substrate g Class Il (X7R) Within £12.5%
b\[ . /6 1 (This capacitance change means the change of capacitance under specified]
T flexure of substrate from the capacitance measured before the test)
451 ;4511 :
- » - »-
Unit : mm
* Capacitors mounted on a substrate. A force of
5N(=0603) or 10N(>0603) applied perpendicular to
the place of substrate and parallel the line joining the
center of terminations for 10+1 second.
Adhesive
iZ’8 Strength of * No remarkable damage or removal of the terminations.
Termination 1 7\;“ Pressurizing
- . forces
J_!
i \ :
Capacitor+ —f — P.C. Board~
* Vibration frequency : 10~55 Hz/min.
15 Vibration * Total amplitude : 1.5mm. * No remarkable damage.
fll Resistance  [* Test time : 6 hrs (Two hrs each in three mutually * Cap. change and Q/D.F. : To meet initial spec.

perpendicular directions.)
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9. PACKAGE DIMENSION AND QUANTITY

(AL N

Thickness Paper tape Plastic tape
(mm) 7" reel 13" reel reel 13" reel
0402(1005) 0.50+0.05 10k 50K - -
0.80+0.07 4k 15k - -
0603(1608
( ) 0.80 +0.15/-0.10 4k 15k - -
0.60+0.10 4k 15k - -
0.80+0.10 4k 15k - -
0805(2012
805( ) 1.25+0.10 - - 3k 10k
1.25+0.20 - - 3k -
0.80+0.10 4k 15k - -
0.95+0.10 - - 3k 10k
1206(3216
( ) 1.25+0.10 - - 3k 10k
1.60+0.20 - - 2k -
0.95+0.10 - - 3k 10k
1.25+0.10 - - 3k 10k
1210(3225) 1.60+0.20 - - 2k -
2.50+0.30 - - 1k -
1.25+0.10 - - 2k -
1808(4520) 1.60+0.20 - - 2k -
2.00£0.20 - - 1k -
1.25+0.10 - - 1k -
1.60+0.20 - - 1k -
1812(4532) 2.00£0.20 - - 1k -
2.50+0.30 - - 0.5k -
1.60+0.20 - - 1k -
1825(4563) 2.00£0.20 - - 1k -
2.50+0.30 - - 0.5k -
2.80+0.30 - - 0.5k -
1.60+0.20 - - 1k -
2211(5728) 2.00£0.20 - - 1k -
2.50+0.30 - - 0.5k -
2.80+0.30 - - 0.5k -
1.60+0.20 - - 1k -
2220(5750) 2.00£0.20 - - 1k -
2.50+0.30 - - 0.5k -
2.80+0.30 - - 0.5k -
1.60+0.20 - - 1k -
2225(5763) 2.00+0.20 - - 1k -
2.50+0.30 - - 0.5k -
2.80+0.30 - - 0.5k -
Unit : pcs

Specification No. : FV-000-001-09
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Prosperity Dielectrics Co., Ltd.
9. PACKAGE DIMENSION AND QUANTITY

Ao
L

9.1. PAPER TAPE DIMENSIONS 9.2. EMBOSSED TAPE DIMENSIONS

Fig. 9.1 The dimension of paper tape

Fig. 9.2 The dimension of plastic tape

Size 0603 0805 1206
Chi 0.80 1.2520.10 0.9520.10 1.60£0.20
Thickn'iss 0.80£0.07 +0.15/-0.1 PROTE 1.25%0.20 0.8020.10 1.25+0.10 | 1.60+0.3/-0.1
Ao w0 g;_%_ P ég%_ 5| 1502010 <1.65 2.00£0.10 <2.00 <2.00
1.800.10 1.80£0.10 2.3020.10 <2.40 3.50%0.10 <3.60 <3.70
0.95£0.05 0.97+0.05 0.9540.05 0.23%0.05 0.95£0.05 0.23+0.05 0.23%0.05
- - - <250 - <2.50 <2.50
8.00£0.10 8.0020.10 8.0020.10 8.0020.10 8.00£0.10 8 .0020.10 8.00£0.10
4.00£0.10 4.00£0.10 4.00%0.10 4.00%0.10 4.00£0.10 4.00%0.10 4.00£0.10
40.00:0.20 | 40.00:020 | 40.00#0.20 | 40.00#0.20 -| 40.00:0.20 | 40.00:020 | 40.00%0.20
4.0020.10 4.002010 4.0020.10 4.0020.10 4.0020.10 4.000.10 4.0020.10
2.00£0.05 2.00£0.05 2.00%0.05 2.0020.05 2.00%0.05 2 00£0.05 2.00%0.05
1.55:0.05 1.55:0.05 1,55:0.05 | 1.5040.10/0 | 1.550.05 | 1.5040.10/-0 | 1.50 +0.10/-0
- - ] 1.00£0.10 - 1.000.10 1.000.10
1.75£0.05 1.75£0.05 1.75:0.05 1.7520.10 1.75:0.10 1.7520.10 1.75:0.10
3.50%0.05 3.50%0.05 3.5040.05 3.5020.05 3.50%0.05 3.50%0.05 3.50%0.05
mm mm mm mm mm mm mm
Size 1210 1808 1812
. 0.9520.10 1.2540.10
Thigﬂzss 1.2540.10 2.50+0.30 iégigég 2.0040.20 1.6040.20 2.50+0.30
1.600.20 2.0040.20
<3.05 <3.10 <2.50 <2.50 <3.90 <3.90
<3.80 <4.00 <5.30 <5.30 <5.30 <5.30
0.23%0.05 0.23%0.05 0.2540.05 0.25+0.05 0.2540.05 0.25+0.05
<2.50 <3.50 <2.50 <2.50 <250 <3.00
8.0020.10 8.00£0.10 12.0£0.20 12.0£0.20 12.0£0.20 12.020.20
4.00%0.10 4.00£0.10 4.00%0.10 4.00£0.10 4.00%0.10 4.00%0.10
40.00£0.20 40.0%0.10 40.0%0.20 40.0%0.20 40.00£0.20 40.00£0.20
4.00%0.10 4.00£0.10 4.00£0.10 4.00£0.10 8.00£0.10 8 .00%0.10
2.00£0.05 2.00£0.05 2.0020.05 2.00%0.05 2.0020.05 2 .00£0.05
150 +0.10-0 | 1.50+0.10/-0 | 1.50+0.10/-0 150 +0.10-0 | 1.50+0.10/-0 | 1.50 +0.10/-0
1.0020.10 1.000.10 1.500.10 1.500.10 1.500.10 1.5020.10
1.75:0.10 1.75:0.10 1.75£0.10 1.75:0.10 1.75£0.10 1.7520.10
3.5040.05 3.50%0.05 5.5020.05 5.50%0.05 5.50%0.05 5 50+0.05
mm mm mm mm mm mm
~ 12 ~
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9. PACKAGE DIMENSION AND QUANTITY

Size

Chip
Thickness

Ao
Bo
n
Ko
W
Po

Py
P2

Do

1825 2211 2220 2225
1.60+0.20 1.60+0.20 1.40£0.15 1.60+0.20
2 0040.20 2.50+0.30 2 0040.20 2.50+0.30 ;ggiggg 2.50+0.30 2 0040.20 2.50+0.30
<6.80 <6.80 <3.30 <3.30 <5.80 <5.80 <6.80 <6.80
<5.30 <5.30 <6.50 <6.50 <6.50 <6.50 <6.50 <6.50
0.30+0.10 0.30+0.10 0.30+0.10 0.30+0.10 0.30+0.10 0.30+0.10 0.30+0.10 0.30+0.10
<2.50 <3.10 <2.50 <3.10 <2.50 <3.10 <2.50 <3.10
12.0+0.20 12.0+0.20 12.0+0.20 12.0+0.20 12.0+0.20 12.0+0.20 12.0+0.20 12.0+0.20
4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10 4.00+0.10
40.00+£0.20 | 40.00+0.20 40.0+0.20 40.0+0.20 | 40.00+0.20 | 40.00+0.20 | 40.00+0.20 | 40.00+0.20
8.00+0.10 8.00+0.10 8.00+0.10 8.00+0.10 8.00+0.10 8.00+0.10 8.00+0.10 8.00+0.10
2.00+0.05 2.00+0.05 2.00£0.05 2.00+0.05 2.00+0.05 2.00+0.05 2.00+0.05 2.00£0.05
1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
+0.10/-0 +0.10/-0 +0.10/-0 +0.10/-0 +0.10/-0 +0.10/-0 +0.10/-0 +0.10/-0
1.50+0.10 1.50+0.10 1.50+0.10 1.50+0.10 1.50+0.10 1.50+0.10 1.50+0.10 1.50+0.10
1.75+0.10 1.75+0.10 175+0.10 1.75+0.10 1.75%+0.10 1.75+0.10 1.75+0.10 1.7540.10
5.50+0.05 5.50+0.05 5.50£0.05 5.50+0.05 5.5040.05 5.50+0.05 5.50+0.05 5.50+0.05
mm mm mm mm mm mm mm mm

9.3. REEL DIMENSIONS

Size

Reel size

C

1808, 1812, 1825,
0603, 0805, 1206,'1210 2211, 2220, 2225
7 7 13” 7
13.0 13.0 13.0 13.0
+0.5/-0.2 +0.5/-0.2 +0.5/-0.2 +0.5/-0.2
8.4 12.4 8.4 8.4
+1.5/-0 +2.0/-0 +1.5/-0 +1.5/-0
178.0 178.0 330.0 178.0
+0.10 +0.10 +1.0 +0.10
60.0 80.0 100 60.0
+1.0/-0 +1.0 +1.0 +1.0/-0

Fig. 9.3 The dimension of reel

Specification No. : FV-000-001-09
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10. APPLICATION NOTES
STORAGE

To prevent the damage of solderability of terminations, the following storage conditions are recommended :

Indoors under 5 ~ 40C 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 3T per second.

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.

a.) Hand soldering :
Fig. 10.1 Hand Soldering Profile

--------------------------- » Max Soldering Temperature
of soldering iron

AT
Gradual

™., Cooling

Gradual Preheat 60-120

1
|
I
I
]
]
1
1
Seconds.Recommend 2.57C :
1

Max. 3Seconds

P > | >
Chip Size Pre-Heat temp. AT Max. soldering iron temp.
<1206 2150C <150C <350C
1210~2225 >150C <130C <280C

* Soldering iron tip diameter <1.0 mm and wattage max. 20W.

* The Capacitors shall be pre-heated and that the temperature gradient between the devices and the tip of the
soldering iron.

* The required amount of solder shall be melted on the soldering tip.

* The tip of iron should not contact the ceramic body directly.

* The Capacitors shall be cooled gradually at room temperature after soldering.

* Forced air cooling is not allowed.

Specification No. : FV-000-001-09 ~14 ~
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10. APPLICATION NOTES

b.) Reflow soldering :
Fig. 10.2 Reflow soldering profile

260 e
532 [  MaxRamp Up Rate : 3 CSec. i
Max.Ramp Down Rate : 6 "CiSec.

DT it riermmsiiomms i chod o s b
- 200 A B TIPS Tt SRR
P
2
2
® 130 PR e O R SR,
o
o
£
o
-

25
30 sec. Time
60 ~120 sec. max.
30 sec. min.
60 ~ 150 sec.

For'Sn/Ag/Cu Series solder paste (Pb-Free)

c.) Wave soldering :
Fig. 10.3 Wave soldering profile

260 “ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S ..................................... ]
: : : Max.Ramp
Down Rate :
: 4°ClSec.
0 L B e e R | SPRATS TOOR. " L R
=~ Max.Ramp Up Rate :
@
=
=
[
[
@
o
E
@
[t

3~5

Time
40 ~ 80 sec. sec.

Over 60 sec. at least by
natural cooling

L

For Sn/Ag/Cu Series solder paste (Pb-Free)

Soldering conditions :

Class | :
Size Inch (mm) Temper. Cher. Capacitance Condition
Wave Reflow

<0402 (1005) Class | - COG All X O

0603 (1608) Class | - COG All O O

0805 (2012) Class | - COG All O O

1206 (3216) Class | - COG All O O

21210 (3225) Class | - COG All X O
Specification No. : FV-000-001-09 ~15~
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10. APPLICATION NOTES

Soldering conditions :

Class Il :
Size Inch (mm) Temper. Cher. Capacitance oo
Wave Reflow
<0402 (1005) Class Il - X7R All X O
i Cap. <2.2uF O] O
0603 (1608) Class Il - X7R Cap. >2.20F X 0
) Cap. <4.7uF @) O
0805 (2012) Class Il - X7R Cap. >4.74F X 0
i Cap. <4.7uF O] O
1206 (3216) Class Il - X7R Cap. 24.7uF X 0
21210 (3225) Class Il - X7R All X O
Soldering height :
The solder climbing minimum height/is suggesting to
25% of chip thickness or 500um whichever is less. Chi /
(Reference from IPC-610E) ThicknF()ass A '
1 Soldering
. '?_'_-____.+.. Height

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.

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.

Specification No. : FV-000-001-09 ~16 ~
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