—RiEE Iy 7a T
(mfi?ﬁéﬂﬂ@lass 1)

STANDARD MULTILAYER

CERAMIC CAPACITORS

(CLASS1 : TEMPERATURE COMPENSATING
DIELECTRIC TYPE)

OPERATING TEMP. ‘ —55~+125TC

Yo

C 7D—/WAVD @:—/ REFL@

##E FEATURES

CEEBEEORLIENAE T - Improve Higher Mounting Densities.
CE/UD Y TOBED D, EREES BV - Multilayer block structure provides higher reliability
cR—Wik. FEREHEP LV « A wide range of capacitance values available in standard case sizes.

Fi& APPLICATIONS

— i E IR - General electronic equipment
-BEHESER (BHEHE. PHS. O— FL XEEE ete.) - Communication equipment (portable telephones, PHS, other wireless ap-
plications, etc.)

f,&3+&tix= ORDERING CODE

o (4] (6) (9)

FEIREE (VDC) FARST R (EIA)LXW(mm) AHEHFERE (pF) RENRE (EElERE
E 16 063(0201) 0.6X0.3 il [ + 025 pF - ] 3
T 25 105(0402) 1.0X0.5 OR5 05 D * 05 pF
u 50 107(0603) 1.6X0.8 010 1 F + 1 pF
100 10 J 5 % @
9 e ¥R= /NS K +10 % /@.'Ii-%
=2 : B EECED))
M [ BEISTLY 75%#%& [plpm/"CH] . e F | 7-ErjemmEy 71785
(;D _158 : gﬁ:;;(*c SEE A (mm) T | 7-£>74mmE s 7 -178¢)
6 RO | —220:RH.RJ.RK P 03
e SO | —330: SH.8J.SK G~ 30 ‘;" 8-: 1 1)
K ‘ FOET) TCJ | —470 i TH.TJ.TK|H | £ 60 - Wt esIRE1E
U | 7500 ULUK__|J | %120 o
SL | +350~—1000 | K|+250 2 ‘A XA*Tf““

O- B

UMK105CH1TO01JW-FO
0 =0 =@ == © Qe 1@ =O= Q= Dn =D

o o (6) o [9)

Rated voltage(VDC) Dimensions (case size)(EIA)LXW(mm) Nominal Capacitance(pF) Capacitance Tolerance Special code
E 16 063(0201) 0.6X0.3 example| + 0.25 pF — ‘ Standard Products
T 25 105(0402) 1.0X0.5 OR5 0.5 D + 05 pF
U 50 107(0603) 1.6X0.8 010 1 F + 1 pF
e 100 10 J + 5 % @
9 *R=decimal point K +10 % Packaging
Series name Temperature characteristics(ppm/C) B Bulk
M ‘Multilayer ceramic capacitor ch (C(?G: 8&080‘?%0?5 @ F Tape(2mm pitch - 1784)
P | =150 : PH.PJ.PK Thickness[mm] T Tape(4mm pitch - 1784)
(P2H.P2J.P2K) 5
RO | —220 : RH.RJ.RK 0.3
— (R2H.R2J.R2K) w 0.5 m
End termination SO |30 SH.SLSKT, |5 59 Z 08
K ] Plated (S2H.82J.52K) | |~ Internal code
T | =470 : TH.TJ.TK
(T2H.T2J.T2K) H |+ 60 AN ‘ Standard Products
ULl | =750 : UJ\UK ~=Blank space
(U2J-U2K) 2J|£120 P
SL [ F350~=1000 | |.050

[J=Tolerance TAIYO YUDEN



 4M/sHiE  EXTERNAL DIMENSIONS el .

Type(EIA) L W T e
CIMK063 0.6+0.03 0.3+0.03 0.3+0.03 b 0.15£0.05
(0201) (0.024+0.001) | (0.012+0.001) | (0.012+0.001) (0.006+0.002)
CMK105 1.0£0.05 0.5+0.05 0.5%0.05 W 0.25+0.10
(0402) (0.039+0.002) | (0.020:£0.002) | (0.020+0.002) (0.010-£0.004)
[MK107 1.620.10 0.8+0.10 0.8%0.10 5 0.35+0.25
(0603) (0.063:0.004) | (0.031:£0.004) | (0.03120.004) (0.0140.010)

Unit : mm(inch)

#EBS/NT—3 3> AVAILABLE CAPACITANCE RANGE > .

Type |063 105 107 5%5’«‘#% Temperatun? Characteristics i
Temp.char. |CLJ| RO S0 70 U cJ] SL [CO[=E[udd] sL BEAE i8S R (iR #
A0S0 Temperature (ppm/C) 31 Operating Temp. range
WV 2\5) 16V 50| 50 50V char.(EIA)  |Temperature coefficient range|
[pF]  [pF 3dgis] ViV C K(CoK) 04250
05 T ORs C J(Coy) 0+120
15 | 1Re C H(COH) 0+60
s 030 C G(CoG) 0+30
g ggg P K(P2K) —1501250
; ggg P J(P2J) —1501+120
1% t:gg P H(P2H) —150%60
12 :gg R K(R2K) —220+250
o | 10 R J(R2J) —220+120
gg ggg R H(R2H) —220+60 —55~+125C
39 390 S K(S2K) —330£250
47 470
56 560 S J(S2J) —330£120
68 680
133020 ?3(1) S H(S2H) —330%+60
gg :g} T K(T2K) —470£250
180 | 181 T J(T2J) —470£120
220 | 221
270 | 271 T H(T2H) —470£60
330 331
390 | 391 U K(U2K) —7501+250
470 | 471
560 | 561 U J(u2J) —750%+120
680 681
820 | 821 SL —1000~+350
1000 | 102 ;
11 20CICH T BHFERB A%,
A USTDNRERRENEATETT, Based on the capacitance at 20C
Note: Letter code in shaded areas are thickness codes. MEXRBFAE Capacitance Tolerance Symbol
s HrEE X5
Symbol Tolerance Item
(¢} +0.25pF ~5pF
D +0.5 pF ~10pF
F +1pF 6~10 pF
J +5 % 11pF~
K +10 % 11pF~
Q
Qi X5
Symbol ltem
=400+20 - Cix1 ~27pF
=1000 30pF~
1. C=AMEFERE  Nominal capacitance(pF)
%2 D BIEE S Measurement Frequency= 120.1MHz(C=1000pF)
1:£0.1kHz (C>1000pF)
BIEEE  Measurement voltage = 0.5~5Vrms(C=1000pF)
1+0.2Vrms(C>1000pF)
L7V a HAR 74T L—E SR Ha {SREME FHEDIEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions
(«rs j ( rus ’j — 9 (r7s ») Qso » ( rss >j

etc
TAIYO YUDEN
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74 7 L—% PART NUMBERS

063TYPE

Class 1

EERE RER NEIESE
Rated ﬁg, & Temperature characteristics (EIA) S . Eg:pa;afe Thi;(nees

Voltage|  Ordering code CJ|CH|CG|PK | PJ [PH|RK | RJ [RH| SK| SJ |SH|TK| TJ |TH|UK |UJ | g [Capacitancel qigrance | - [mm]
(DC) (o0 | (ot {(Co) {(P2K) | P20 | (P | (R | (R (R (524) | 520 | (S | (K| () {2 () |2} [oF] %] (inch)

TMK 063 CK OR5[JP
TMK 063 CK 010LJP
TMK 063 CK 1R5[]P
TMK 063 CK 020[]P
TMK 063 CJ 030L]P [ )
TMK 063 CH 040L]P
TMK 063 CH 050LJP
TMK 063 CH 060L P
TMK 063 CH 070L]P
TMK 063 CH 080L]P
TMK 063 CH 090L]P
TMK 063 CH 100LJP
25V |[TMK 063 CH 120L]P
TMK 063 CH 150(]
TMK 063 CH 180
TMK 063 CH 220
TMK 063 CH 270
TMK 063 CH 330
TMK 063 CH 390
TMK 063 CH 470
TMK 063 CH 560
TMK 063 CH 680L]
TMK 063 CH 820(]
TMK 063 CH 101[]

EIWBOLICIHERENETELSVANET,
A Please specify the capacitance tolerance code.

+0.25pF
+0.5pF

o000 =2

+0.5pF |0.30.03
+1pF  |(0.012:0.001)

+10

[ o
T|0|0|T|T|T|T|T|T| 7|

0.5
1
1.5
2
3
4
5
6
7
8
9
10
12
15
18 +5

22
27
33
39
47
56
68
82

100

105TYPE

Class 1

bt b2 B e PESE
=B 2 E#

Capacitance] Thickness

PK | PJ |PH|RK| RJ|RH|SK| S |SH|TK | TJ [TH|UK | UJ || |C%2120%8] tolerance |  [mm]
RN G E EA ENE e e il [ PF | e | (inch)

e

Rated ¥ = Temperature characteristics (EIA) =

Voltage Ordering code okl cJlcH

(DC) (CoK){ (0oJ) | (CoH)
UMK 105 CK OR5[ W
UMK 105 CK 010CJW
UMK 105 CK 1R5[JW
UMK 105 CK 020JW
UMK 105 CJ 030C1W [ ]
UMK 105 CH 040C]W
UMK 105 CH 050 W
UMK 105 CH 060 W
UMK 105 CH 070 W
UMK 105 CH 080 W
UMK 105 CH 090 W
UMK 105 CH 100CJW
UMK 105 CH 120C0W
UMK 105 CH 150C]W
UMK 105 CH 180 W
UMK 105 CH 220W
UMK 105 CH 270C0W
UMK 105 CH 3300 W
UMK 105 CH 390 W
UMK 105 CH 470C]W
50v |UMK 105 CH 560JW
UMK 105 CH 680 W
UMK 105 CH 820 W
UMK 105 CH 101CJW
UMK 105 CH 121CJW
UMK 105 CH 151CJW
UMK 105 CH 181CJW
UMK 105 CH 221W
UMK 105 CH 271CJW
UMK 105 SL 121C0W
UMK 105 SL 15100W
UMK 105 SL 181C1W
UMK 105 SL 2210w
UMK 105 SL 271C0W
UMK 105 SL 3311w
EIHEOLICEHERENRELENIAVET,
A Please specify the capacitance tolerance code.

Q
[9]

o
&)

o|N|o|o|s|w| o=

+0.25pF
+0.5pF

+0.5pF | 0.5+0.05
+1pF  |(0.020£0.002)

+5
+10

00000000000000000000000000000 =

270
330

o000 oo
-
[00)
o

48 TAIYO YUDEN



74 7 L—% PART NUMBERS

105TYPE
Class 1
EHEE BRI D %zi-'-?fi -
o - - alff & = =
Rated ¥ & Temperature characteristics (EIA) = =| CapaZance T mEss
Voltags|  Ordering code CK |CJ [CH|CG|PK|PJ |PH [RK | RJ |RH|SK| SJ |SH|TK| TJ | TH|UK [UJ |g; [caPaciance| tojerance | [mm]
(DC) (COK) | (C0d) |(Cot ((cao) | (P2) | (P2 | (PoH) | (R2K) | (Red)\(ReH) | (S2K) | (524 | (SeH | (T2K) | (T2 |(TeH) | (U2K) | (U2 [PF] %] (inch)
EMK105A 0R5BW [ J o [ ] 0.5
EMK105A010B W (] (] o 1
EMK105A 1R2BW (] (J [ ) 12 |£0.1pF
EMK105A 1R5BW [ ] [ o 15
EMK105A 1R8BW (] o [ ) 1.8
EMK105A2R2JW [ ] [ o 22
EMK105A2R7JW (] () o 2.7
EMK105A 3R3JW e o O] 3.3
EMK1054 3R 9 JW o o ) 3.9 0.540.05
16V |[EMK105A 4 R7JW e o o 47 (0.020£0002)
EMK1054 5 R6 J W o o O o 5.6
EMK105A 6 R8J W [ e o o 6.8 | +5%
EMK1054 8 R2 J W [ e o [ 8.2
EMK1054100JW [ e O [ 10
EMK1054120J W [ o O o 12
EMK105A150J W [ e O ) 15
EMK1054180J W [ o O o 18
EMK105A200J W [ e O () 20

FIWBOACIGREEYE. DICIBERERTEDSPANET,
A Please specify the temperature characteristics code and [] the capacitance tolerance code.

TAIYO YUDEN

SHO1I0vdvO E



50

7457 L—E PART NUMBERS
107TYPE
Class 1
EHEH REE AHBEHEEE
Rated ¥ & Temperature characteristics (EIA) = %fg paﬁarffa Thijcq_ILmeSS
Voltage Ordering code CK |CJ |CH|CG [PK |PJ |PH [RK | RJ |RH{SK | SJ |SH | TK| TJ |TH |UK |UJ || [Capacitance| 5jerance | [mm]
(DC) (00K) | (ou) (ot (o) (P | (e (o | ReX) | (Red) (e |(526) |82 |{S2H) (K| (T2l {(ToH) (U2 |2 [oF] %] (inch)

UMK 107 A OR5[1Z [ J [ J [ o @ o ® 05

UMK 107 4 01002 ) [ O ® ° o (@ ¢

UMK 107 4 1RS[1Z ) ® o ® O ® @ 15 | o

UMK 107 A 020002 [ J [ J [ o [ J ([ J ® 2 |5 oF

UMK 107 A 03001Z [ J [ J [ ] (] [ ] ® e 3

UMK 107 A 040002 o ([ J o [ ] ([ J ® e 4

UMK 107 A 05001Z [ J (] [ J o { ] ® e 5

UMK 107 A 0600Z [ ] ([ J o [ ] ([ J ® ® o6

UMK 107 A 07001Z [ J { ] [ ] o (] o e 7 +0.5pF

UMK 107 A 080JZ [ ] ([ J o [ ] ([ J ® ® 3 +1 pF

UMK 107 A 090[1Z [ J (] [ ] [ ] (] ® ® 9

UMK 107 A 10000Z ( JK J o o [ ] ([ J ® ® 10

UMK 107 A 12002 [ JK ) o [ [ o ® @® 12 |[+5+10

UMK 107 A 15000Z ( JKJ o [ J (] o ® @® 15 |+5+10

UMK 107 ~ 18001Z ( JK J o [ J [ o ® @® 18 |15+10

UMK 107 A 22000Z ( JKJ o [ J (] o ® ® 22 |+5+10

UMK 107 A 270012 [ JK J o [ J [ o ® ® 27 |t5+10

UMK 107 A 33000Z ( JKJ o [ J (] o ® @® 33 |15+10

UMK 107 ~ 39001Z [ JK J o [ J [ o ® @® 39 |[+5+10(0.8+0.10
soy UMK 107 4 470002 [ JK J () o o [ J @ |®| 47 |+5+10 | (0031+0004)

UMK 107 A 560012 [ JK ) () [ J [ J () ® @® 56 |+5+10

UMK 107 A 6800Z [ JK ) o o [ o ®| ® 68 |+5+10

UMK 107 A 82001Z (K J (] [ [ ] (] @ @® 82 |t5+10

UMK 107 A 1010Z [ JK ) o o o o @®|® 100 |+5+10

UMK 107 A 121[JZ (K J (] [ [ ] (] @ @® 120 |+5+10

UMK 107 A 15100Z [ JK ) o o o o @®|® 150 |+5+10

UMK 107 - 18102 [ JK ) () [ J (] () ® @® 180 |+5+10

UMK 107 & 22100Z [ JK ) o [ J o o @®|®| 220 |+5+10

UMK 107 A 27102 (K J (] [ [ ] (] @ @®| 270 |+5+10

UMK 107 4 33100Z [ JK ) @®|®| 330 |+5+10

UMK 107 - 39101Z [ JK ) ® @® 39 |+5+10

UMK 107 & 47100Z [ JK ) @®|®| 470 |+5+10

UMK 107 A 56101Z (K J @ @®| 560 |+5+10

UMK 107 - 68100Z [ JK ) @®|®| 680 |+5+10

UMK 107 A 821[JZ (K J @ @®| 820 |+5+10

UMK 107 A 10202 [ JK ) @®|®| 1000 |+5+10

A IHBOAICIEBESEE. DICRBEERENTELSIAVET,
A Please specify the temperature characteristics code and [] the capacitance tolerance code.

TAIYO YUDEN



#Ra PACKAGING

(DIZ#%E Standard quantity @7 —E>J+E Taping material

W& DDA Bulk packaging Hr—"F

SUE H ZHEHE Card board carrier tape

2L (EIA) Thickness Standard
Type quantity

mm(inch) code [pes]

cyTFF5—7
Top tape

[IMK105(0402) 0.5 V,W
E VK105(0402) (0.020)
[IMK107(0603) (0%21)

R=2F=7F
Base tape

0.8
(0.031)
0.6
(0.024)
0.85
(0.033)

[IMK212(0805) 55
(0.049)
0.85
[14K212(0805) (0.033)
0.85
(0.033)
0.85
(0.033)
1.15
(0.045)
1.25
(0.049)
16
(0.063)
0.85
(0.033)
1.15
(0.045)
15
(0.059)
19

[12K110(0504)

EYR
Sprocket hole

F v FTHEARB
Chip cavity

(0 0O O O 0

EEE-E-R

Fy TR !
Chip filled %ﬁpj

Bottom tape

[12K212(0805)

1000

[IMK316(1206)

IVRRTF—F
Embossed Tape

by77-7
Top tape

[IMK325(1210)

(0.075)
2.0max
(0.079)

Z|<|z|lxz|m|lo|r|lo|m|lo|lo|lo|o|O|w|> N>

25
(0.098)

B> —E>J#a Taped packaging

. REHE PO
T43X(EIA) UGS A :
Type Thickness Stand[alpr)c(i:g%anmy Sprocket hole

#®7-7 | 124377
paper Embossed tape

[IMKO063(0201) (0%?2) P |15000

[IMK105(0402) 0.5

E VK105(0402) (0.020)
045
(0.018)
0.8
(0.031)
0.8

[12K110(0504) (obogn

(0.024)
0.45
(0.018)
[IMK212(0805) (0%8353)
105
(0.049)
085
(0.033)
085
(0.033)
0.85
(0.033)
715
[IMK316(1206) (01'92455 )
(0.049)
6
(0.063)
085
(0.033)
795
(0.045)

i d
mm(inch) code Base tape

F v THEARR
Chip cavity

o000 | — (O 0 0 O 9

4000 -

4000 2 IEI IEI Igl IEI g
— F v THIRIE !

4000 éhip filled ac:;rﬁpj

<
=

[IMK107(0603)

4000

4000 ®@/NIL7 Aty b Bulk Cassette s
Sq5—

i P AR
4000 | — 1240 1 S"ﬁ' Shutter

(0.472£0.004)
— 3000 7— ¥

4000 | — ‘ A

[14K212(0805)
Connecting Port

[12K212(0805)

(1.42%5008)

4000 | — 3613,
4000

— | 3000

[« 110+0.7 —"

(4.33+0.028)
— | 2000 2013,

(0.079155%)

15137
(0.05915%)

+0
Z0.004)

:
|

— | 2000

[IMK325(1210) 1 9

(0.472£0.004)

1.88£0.1 (0.346:+0.004)
(0.268+0.004)

36 13,
(1.42 2300

315 52
l— (1.24 ¥3%%8) __|

— 2000 = — — 5

12,0401
6.810.1

— |50 Unit : mm (inch)

105, 107, 212K TEBIXISE L £ T DO THMVEET S LY,
Please contact any of our offices for accepting your requirement according
to dimensions 0402, 0603, 0805.(inch)

TAIYO YUDEN

1.9 (0.075)
[IMK432(1812) 2.5 (0.098)
3.2 (0.125)

— 500

clzl<| 8| <|zZz|x|m|lo|r|®|mM|o|o|Oo|®|Oo|XxX|w|> N> x|=




#H%a PACKAGING

@7 —E>J~tiE Taping dimensions
#7 —7 Paper Tape(8mmi&) (0.315inches wide)

I>RZXF—7T Embossed tape(12mmig) (0.472inches wide)

+0.1

TAIYO YUDEN

BEYR 155" 1.75+0.1 BEYIR 1550 1(0785:9&1 00
/Sprocket hole (0.05970%% ) (0.069+0.004) /Sprocket hole (0.059 +0004) ( +
o [ e A oA [tal g
ol N _ _ ol o_f
TR -6 88| & Y 3 83|
co|me [ —| A | I+ Oj'\l
—| A HifoH | T o= |85 1N 4
- g ! 38|55 - LB - - H08 |85
v S|=s l , ! s B
i i NN | | y Q
LT —
E ! 4.0+0.1 ! _'l |‘_ F "4.0+01" _,|l‘- K g
( (0.157%£0.004) (0.157+0.004) O
2.0+0.1 =
2.0£0.1 CJMK063(0201) 3
(0.079+0.004) 2.0+0.05 (0.079%0.004) o
(0.079+0.002) X
()]
Type F v THEHAR BAEYF| 7—TE# Type F v THEAR BAEYF| 7—TE#
(EIA) Chip Cavity Insertion Pitch | Tape Thickness (EIA) Chip cavity Insertion Pitch | Tape Thickness
A B F T A B F K T
0.37+0.06 |0.67+0.06 2.0+0.05 0.45max.
[JMK063(0201)
(0.06£0.002) | (0.027£0.002) |(0.079£0.002)| (0.018max.) [IMK432(1812) 3.7+0.2 4.91+0.2 8.0+0.1 | 3.4max. | 0.6max.
[OMK105(0402) | 0.65+0.1 1.15+0.1 2.0+0.05 0.8max. (0.14610.008) (0.193+0.008) | (0.31520.004) | (0.134max.)|(0.024max.)
E VK105(0402) |(0.02620.004) | (0.045%0.004) |(0.079+0.002)| (0.031max.)
1.0+0.2 1.8+0.2 4.0+£0.1 1.1max. Unit - mm(inch)
[IMK107(0603) (0.039£0.008) | (0.071£0.008) |(0.157+0.004)|  (0.043max.)
1.15+0.2 1.55+0.2 4.0+0.1 1. .
[12K110(0504) 5+0 55+0 0+0 Omax
(0.045+0.008) | (0.061+0.008) |(0.157+0.004)|  (0.039max.)
@\ —4E8, %% Leader and Blank portion
[IMK212(0805) " +
16502 | 24+02 228 FyTEAR = Y — 58
[14K212(0805) |(0.065+0.008) | (0.094+0.008) | 4.0%0.1 1.1max. Blank portions Chip cavity ~ Blank portions Leader
[[J2K212(0805) (0.157£0.004)|  (0.043max.)
50503 S6102 o ollo o olo o dlo >>
[IMK316(1206) (0.079+£0.008) | (0.142+0.008) |:| |:| l l |:| |:|
Unit - mm(inch)
I RAF—T =] i i 40mmLl E 40mmbl E
LR ZX7—7 Embossed tape (8mmifig) (0.315inches wide) (1o o) e
+or ( 400mmLl k£ )
EYIR 1.5-0 1.75+£0.1 15.7 inch or more
10 BlEHLAR
/§procket hole (0.059*20%) ((O :069+0.004) Direction of tape feed
~t S
/‘4 : AN / 0S| 51 ®1) =)Ltk Reel size
oo |m= ]
Y’A So|oq
- A HH [+HH
1 0 O _| -
— L L | _ _ r o ® (0™
v sl e [ | 20208
. . = (0.079%0,031)
I I T4 —l— % o§
+0.020) [ "~ 5 o
F ~20x01" _:“* K | ﬂ? ﬁg
(0.157+0.004) I — g: S
2.0+0.1 008 || | Ca e
(0.079+0.004) (6082700301~ ~ | =
Type F v THEAER BAEYTF| T—TE#
(EIA) Chip cavity Insertion Pitch | Tape Thickness ! “ loss than 25 (0.009)
A B F K T 10£15; 8mm)lme 7 (0.315inches wide)
0.394%0.059
[IMK212(0805) 1.6520.2 24x02 14+1.5 : 12mmigF— 7 (0.472inches wid
(0.065+0.008) | (0.094+0.008) (0.551+0.059)
20402 | 36402 | 4.0+0.1 |2.5max.|0.6max Unit : mm (inch)
[OIMK316(1206)
(0.079+0.008) |(0.142+0.008) |(0.15720.004) | (0.098max.)|(0.024max.)
2.8+0.2 3.6+0.2 3.4max. ® by 77 —T75E Top Tape Strength
[OMK325(1210) X
(0.110+0.008) | (0.142+0.008) (014max) by 77— 7Ol LHIE FREDSRIC TOA~0INEE D E T,
Unit : mm(inch) The top tape requires a peel-off force of 0.1~0.7N in the direction of the

arrow as illustrated below.

bv77-7

Y 0~20° / Top cover tape

X,

N=2F—7
Base tape

79



RELIABILITY DATA

Multilayer Ceramic Capacitor Chips

1/3

Specified Value

Item Temperature Compensating (Class 1) High Permitivity (Class 2) Test Methods and Remarks
Standard High Frequency Type Standard Note1 High Value
1.0perating Temperature | —55to +125C B: —55t0 +125C —25to +85C High Capacitance Type BJ(X7R) : —55~+125C, BJ(X5R) : —55~+85C
. 5 C(X5S) : —55~+85C,  C(X6S) : —55~+105C
Range F:—25t +85C E(Y5U) : ~30~+85C, F(Y5V) : ~30~+85C
2.Storage Temperature | —55to+125C B: —55t0 +125C —25 to +-85C High Capacitance Type  BJ(X7R) 1 =55~+125C, BJ(X5R) 1 —55~+85C
) . C(X5S) : —55~+85C,  C(X6S) : —55~+105C
Range F:—25t0 +85C E(Y5U) : —30~+85¢,  F(Y5V) : —30~+85C 4
3.Rated Voltage 50VDC,25VDC, 16VDC 50VDC,25VDC 50VDC,35VDC,25VDC
16VDC 16VDC,10VDC,6.3VDC (@)
4DVC %
4.Withstanding Voltage No breakdown or dam- | No abnormality No breakdown or damage Applied voltage: Rated voltageX3 (Class 1) >
Between terminals age Rated voltageX2.5 (Class 2) Q
. —
Duration: 1 to 5 sec. O
Charge/discharge current: 50mA max. (Class 1,2) I
w
5.Insulation Resistance 10000 MQ min. 500 MQ x F. or 10000 MQ ., whichever is the | Applied voltage: Rated voltage

smaller.

Duration: 60+5 sec.

Note 4 Charge/discharge current: 50mA max.
6.Capacitance (Tolerance) 0.5to 5 pF: +0.25 pF | 0.5t0 2 pF: +0.1 pF | B: =10%, +20% BJ:+10%. +20% Measuring frequency :
1to 10pF: 20.5pF | 221051 pF:#5% | F:_ 90 % C:+10%. +20% Class1 : 1MHz10%(C=<1000pF)
i 1k Hz+10%(C>1000pF)
51010 pF: +1pF E:—20%,+80% Class2 : 1k Hz+10%(C=22,F)
11 pF or over: £ 5% F 1 —20%,+80% 120Hz+10Hz(C>22 4 F)
+10% Measuring voltage *

Class1 : 0.5~5Vrms(C=1000pF)
105TYPERA, SA, TA, UA only 1£0.2Vrms(C>1000pF)
0.5~2pF: =0.1pF Class2 : 1%0.2Vrms(C=22,F)
2.2~20pF: £5% 0.5+0.1Vrms(C>22,F)

Bias application: None
7.Q or Tangent of Loss Angle Under 30 pF Refer to detailed speci- | B: 2.5% max.(50V, 25V) | BJ : 2.5% LT Multilayer:
(tan ) - Q2400 + 20C fication F: 5.0% max. (50V, 25V) 3.5%L1T Measuring frequency :
5 § Class1 : 1MHz+10%(C=1000pF)
30 pF orover : Q=1000 5.0%LLF % 1k Hz+10%(C>1000pF)
C= Nominal capacitance 10.0% LT % Class2 @ 1k Hz+10%(C=22,F)
C. E. F:7%LTF ) 120Hz+10Hz(C>22 4, F)
, § Measuring voltage :
5.096L1T 3¢ Class1 : 0.5~5Vrms(C=1000pF)
9.0% LU T 3% 12£0.2Vrms(C>1000pF)
10.0%L1 T 3% Class2 . 1+0.2Vrms(C=22uF)
- ) 0.5+0.1Vrms(C>22,,F)
T1.09%6 LT 3¢ Bias application: None
16.0%LL T 3¢ High-Frequency-Multilayer:
20.0% L1 % Measuring frequency: 1GHz
’ Measuring equipment: HP4291A
See Table 1 Measuring jig: HP16192A
8.Temperature | (Without CK I 0+250 CH : 0+60 B 1 £10%(-25~85C) BJ: +10% According to JIS C 5102 clause 7.12.
Characteristic | voltage CJ 1 0+120 RH I —220+60 F: igg %6(—25~85C) (—25~+85C) Temperature compensating:
of Capacitance | application) CH : 0+£60 (ppm/C) B(X7R) : £15% C: +20% Measurement of capacitance at 20C and 85°C shall be made
CG : 0+30 F(Y5V) & i§§ % (—25~+85C) to calculate temperature characteristic by the following
PK : —150+250 E : 4+20%,—55% equation.
PJ 1 —150+120 (—25~+85C) (Cas - C20) .
. ——— X 10" (ppm/C)
PH : —150£60 F: +30%,—80% C20 X AT
RK : —220+250 (—25~+85C) High permitivity:
RJ : —220+120 BJ(X7R. X5R) : Change of maximum capacitance deviation in step 1 to 5
RH I —220+60 +15% Temperature at step 1: +20C
SK I —330%250 C(X5S. X6S) : Temperature at step 2: minimum operating temperature
SJ 1 —330+120 +22% Temperature at step 3: +20°C (Reference temperature)
SH I —330+60 E(Y5U) : Temperature at step 4: maximum operating temperature
TK I —470+250 +22% ,/—56% Temperature at step 5: +20C
TJ © —470£120 F(Y5V) : Reference temperature for X7R, X5R, X5S, X6S, Y5U and Y5V
TH I —470+60 +22%,/—82% shall be +25C
UK : —750+250
UJ I —750+120
SL : +350t0-1000 (ppm/C)
9.Resistance to Flexure of Appearance: Appearance: Appearance: Warp: 1mm

Substrate

No abnormality
Capacitance change:
Within £5% or +0.5 pF,

whichever is larger.

No abnormality
Capacitance change:
Within+0.5 pF

No abnormality
Capacitance change:

B, BJ, C: Within +12.5%
E, F: Within £30%

Testing board: glass epoxy-resin substrate
Thickness: 1.6mm (063 TYPE : 0.8mm)
The measurement shall be made with board in the bent position.

~ 1~
Bolard ,

Warp

45+2 [45+2

(Unit: mm)
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Item

Specified Value

Temperature Compensating (Class 1)

High Permittivity (Class 2)

Standard

High Frequency Type

Standard Notel

High Value

Test Methods and Remarks

10.Body Strength

No mechanical dam-

age.

High Frequency Multilayer:

Applied force: 5N R0.5
Duration: 10 sec. Pressing jig
Pressl Chip 4
L & 0.6L A
L=wW L

11.Adhesion of Electrode

No separation or indication of separation of electrode.

Applied force: 5N

Duration: 30+5 sec.

SHOLI0VdVYO

Hooked jig
? Board
[ | [«<Chip \Chip

Cross-section

12.Solderability

At least 95% of terminal electrode is covered by new solder.

Solder temperature: 230+5C

Duration: 4+1 sec.

13.Resistance to soldering

Appearance: No abnor-
mality

Capacitance change:
Within £ 2.5% or
+0.25pF, whichever is
larger.

Q: Initial value
Insulation resistance:
Initial value
Withstanding voltage
(between terminals): No

abnormality

Appearance: No abnor-
mality

Capacitance change:
Within £2.5%

Q: Initial value
Insulation resistance:
Initial value
Withstanding voltage
(between terminals): No

abnormality

Appearance: No abnormality

Capacitance change: Within £7.5% (B, BJ)
Within £15% (C)
Within +20% (E, F)

tan s: Initial value

Insulation resistance: Initial value

Withstanding voltage (between terminals): No

abnormality

Preconditioning: Thermal treatment (at 150°C for 1 hr)
(Applicable to Class 2.)
Solder temperature: 270+5C
Duration: 3+0.5 sec.
Preheating conditions: 80 to 100°C, 2 to 5 min. or 5 to 10 min.
150 to 200°C, 2 to 5 min. or 5 to 10 min.

Recovery: Recovery for the following period under the stan-
dard condition after the test.

24+2 hrs (Class 1)

48+4 hrs (Class 2)

14.Thermal shock

Appearance: No abnor-
mality

Capacitance change:
Within = 2.5% or
+0.25pF, whichever is
larger.

Q: Initial value
Insulation resistance:
Initial value
Withstanding voltage
(between terminals): No

abnormality

Appearance: No abnor-
mality

Capacitance change:
Within +0.25pF

Q: Initial value
Insulation resistance:
Initial value
Withstanding voltage
(between terminals): No

abnormality

Appearance: No abnormality

Capacitance change: Within £7.5% (B, BJ)
Within +15% (C)
Within +20% (E , F)

tan s: Initial value

Insulation resistance: Initial value

Withstanding voltage (between terminals): No

abnormality

Preconditioning: Thermal treatment (at 150°C for 1 hr)
(Applicable to Class 2.)

Conditions for 1 cycle:

Step 1: Minimum operating temperature tg C 30£3 min.

Step 2: Room temperature 2 to 3 min.

Step 3: Maximum operating temperature ;g ‘C 30£3 min.

Step 4: Room temperature 2 to 3 min.

Number of cycles: 5 times

Recovery after the test: 24+2 hrs (Class 1)

48+4 hrs (Class 2)

15.Damp Heat (steady state)

Appearance: No abnor-
mality

Capacitance change:
Within 5% or =0.5pF,
whichever is larger.

Q:

C=30pF :Q=350
10=C<30 pF: Q=275
+25C
C<10pF
10C

1 Q=200 +

C: Nominal capacitance
Insulation resistance:
1000 MQ min.

Appearance: No abnor-
mality

Capacitance change:
Within +0.5pF,
Insulation resistance:
1000 MQ min.

Appearance: No abnor-
mality
Capacitance change:
B: Within =12.5%
F: Within £30%
tan s: B: 5.0% max.

F: 7.5% max.

Insulation resistance: 50
MQ x F or 1000 MQ

whichever is smaller.

Appearance: No abnor-
mality
Capacitance change:
BJ:Within £12.5%
Within £30%3 %
C(X6S) Within +25%
C(X5S),E,F Within +£30%
tan &: BJ: 5.0% max.
7.5% max. %
20.0% max. 3
:11.0% max.
7.5% max. %
15.0% max. %
16.0% max. %
19.5% max.
25.0% max.%
#See Table.2
#%See Table.5

CE,

-

Insulation resistance:
50 MQ uF or 1000 MQ

whichever is smaller.

Multilayer =
Preconditioning: Thermal treatment (at 150°C for 1 hr)
(Applicable to Class 2.)

Temperature: 40+£2C

Humidity: 90 to 95% RH

Duration: 500 t%4 hrs

Recovery: Recovery for the following period under the stan-

dard condition after the removal from test chamber.
24+2 hrs (Class 1)
48+4 hrs (Class 2)

High-Frequency Multilayer:

Temperature: 60+2C

Humidity: 90 to 95% RH

Duration: 500 i204 hrs

Recovery: Recovery for the following period under the stan-

dard condition after the removal from test chamber.
24+2 hrs (Class 1)

TAIYO YUDEN

83




RELIABILITY DATA

Multilayer Ceramic Capacitor Chips

3/3

Specified Value

Item

Temperature Compensating (Class 1)

High Permittivity (Class 2)

Standard

High Frequency Type

Standard Notel

High Value

Test Methods and Remarks

16.Loading under Damp Heat | Appearance: No abnor-
mality

Capacitance change:
Within = 7.5% or
+0.75pF, whichever is
larger.

Q: C=30 pF: Q=200
C<30 pF: Q=100 +
10C/3

C : Nominal capaci-
tance

Insulation resistance:
500 MQ min.

Appearance: No abnor-
mality

Capacitance change:
C=2 pF: Within +0.4 pF
C>2 pF: Within +£0.75
pF

C : Nominal capaci-
tance

Insulation resistance:
500 MQ min.

Appearance: No abnor-

mality

Capacitance change:

B: Within £12.5%

F: Within +30%

tan s: B: 5.0% max.
F:7.5% max.

Insulation resistance:
25 MQ uF or 500 MQ,
whichever is the smaller.

Appearance: No abnor-

mality

Capacitance change:

BJ : Within£12.5%
Within£15% 3¢ 3%¢
Within£20%
Within+25%
Within=30% %¢

C.E.F I Within+30%

tans -

BJ I 5.0%max.
7.5%max. %
20.0%max. %

C.E.F: 11%max.
7.5%max. %
15.0%max.
16.0%max.
19.5%max.
25.0%max.
30.0%max.
50.0%max. 3
#See Table.2
%% See Table.5

Insulation resistance:
25 MQ xF or 500 MQ,
whichever is the smaller.

According to JIS C 5102 Clause 9. 9.

Multilayer:

Preconditioning: Voltage treatment (Class 2)

Temperature: 40+£2C

Humidity: 90 to 95% RH

Duration: 500 :%4 hrs

Applied voltage: Rated voltage

Charge and discharge current: 50mA max. (Class 1,2)

Recovery: Recovery for the following period under the standard
condition after the removal from test chamber.
24+2 hrs (Class 1)
48+4 hrs (Class 2)

High-Frequency Multilayer:

Temperature: 60+2C

Humidity: 90 to 95% RH

Duration: 500 t%“ hrs

Applied voltage: Rated voltage

Charge and discharge current: 50mA max.

Recovery: 24+2 hrs of recovery under the standard condi-
tion after the removal from test chamber.

17.Loading at High Tempera-
ture

Appearance: No abnor-
mality

Capacitance change:
Within £3% or
=+0.3pF, whichever is
larger.

Q: C=30 pF : Q=350
10=C<30 pF: Q=275
+2.5C

C<10 pF: Q=200 +
10C

C . Nominal
capacitance

Insulation resistance:
1000 MQ min.

Appearance: No abnor-
mality

Capacitance change:
Within £3% or
=+0.3pF, whichever is
larger.

Insulation resistance:
1000 MQ min.

Appearance: No abnor-
mality

Capacitance change:
B: Within +£12.5%

F: Within £30%

tan &:

B: 4.0% max.

F: 7.5% max.
Insulation resistance:
50 MQuF or 1000 MQ,
whichever is smaller.

Appearance: No abnormality
Capacitance change:
BJ © Within+12.5%

Within=20%

Within=25% ¢ 3
C : Within+25%(X6S)

Within=30%(X5S)
E. F I Within£30%
tans -

BJ I 5.0%max.
7.5%max. %
20.0%max. %

C. F. FI11%max.
7.5%max. %

25.0%max. %
% See Table.2
% 3% See Table.5
Insulation resistance: 50
MQ F or 1000 MQ, which-
ever is smaller.

According to JIS C 5102 clause 9.10.
Multilayer:
Preconditioning: Voltage treatment (Class 2)
Temperature:125+3C(Class 1, Class 2: B, BJ(X7R))
85+2°C (Class 2: BJ,F)
Duration: 1000 'j‘és hrs
Applied voltage: Rated voltageX2, , X1.5 (Table.4)
Recovery: Recovery for the following period under the stan-
dard condition after the removal from test chamber.
As for Ni product, thermal treatment shall be performed
prior to the recovery.
24+2 hrs (Class 1)
48+4 hrs (Class 2)
High-Frequency Multilayer:
Temperature: 125+3C (Class 1)
Duration: 1000 i‘és hrs
Applied voltage: Rated voltage X2
Recovery: 24+2 hrs of recovery under the standard condi-
tion after the removal from test chamber.

Note 1: For 105 type, specified in "High value".

Note 2: Thermal treatment (Multilayer): 1 hr of thermal treatment at 150 +0 /—10 ‘C followed by 48+4 hrs of recovery under the standard condition shall be performed before the measurement.
Note 3: Voltage treatment (Multilayer): 1 hr of voltage treatment under the specified temperature and voltage for testing followed by 48+4 hrs of recovery under the standard condition shall be performed before the measurement.
Note on standard condition: "standard condition" referred to herein is defined as follows: 5 to 35C of temperature, 45 to 85% relative humidity, and 86 to 106kPa of air pressure.
When there are questions concerning measurement results: In order to provide correlation data, the test shall be conducted under condition of 20+2C of temperature, 65 to 70% relative humidity,
and 86 to 106kPa of air pressure. Unless otherwise specified, all the tests are conducted under the "standard condition."
Note 4: Specified value for Instration Resistance of Table.3 only: 100MQ xF or more.

Table.1
Item tans Item tans Item tans
BJ:LMK type; 105 type (C=0.047 »F) BJ: JMK type; 063 type F: LMK type; 212 type
107 type (C=0.47 uF) 107 type (C = 1.0xF) 316 type (C=10xF) : General
212 type (C=1.0uxF) 212 type (C = 4.7 uF)General (C=4.7 F) * Lowprofile 9.0%max.
316/325/ 432 type 316 type (C = 10.F)General 325 type (C > 10F)
EMK type; 063/105/107/212/316/432 type 325 type (C = 22uF) EMK type; 105 type (C =0.068 «F)
325 type (C < 224F) 432 type (C = 47 uF) UMK type; 325 type (C > 4.7 »F)
TMK type; 316 type (C > 0.47 »F) LMK type; 105 type (C = 0.056 «F) 5.0%max. BJ: %3 N
325 type (C=0.47 xF) 107 type (C > 0.47 uF) C: 107/212/316 type 10.0% max.
432 type 35%UT 212 type (C = 2.24F) F: LMK type; 105 type (C =0.22xF) 11.0% max.
GMK type; 212 type EMK type; 325 type (C = 22 »F) E.F: JMK type; 063 / 105 /107 / 212/
316 type TMK type; 325 type (C > 4.7 uF) 316/ 325/ 432 type "
325 type E4K, L4K, J2K, L2K type LMK type; 107 type,325 type 16.0%max.
UMK type; 212 type (C > 0.1xF) F: 105 type (50V, 25V) 432 type, 316 type (C> 104F)
316 type (C = 0.47 uF) F: JMK type; 105 type (C=1xF) 20.0%max.
325 type
L2K type (C = 0.047xF) . T2K type
Table.2 Table.3 Table.5
Item tans Item Item Capacitance change
BJ: JMK type; 107 type (C > 2.2xF) BJ: JMK type; 105type (C>0.1xF) Damp Heat| BJ: JMKtype; 212type (C > 4.7xF)General . "
212type (C > 10xF) 107type (C>1.0 uF) (C = 4.7 «F)Lowprofile Within+30%
316type (C > 22uF) 212type (C>4.7 F)General Loading under | BJ: EMK type; 325type (C=22uF) Within+15%
325type (C > 47 uF) (C = 4.7 uF)Lowprofile DampHeat | BJ: JIMKtype; 316type (C > 10xF)General
432type (C > 100 :F) 316type (C>10 xF)General (C = 10uF)Lowprofile o
LMK type; 063 type 7.5%max. (C = 10 xF)Lowprofile 325type  (C > 22xF) Within£20%
105 type (C=0.056 F) 325type (C>22 uF) TMK type; 325type  (C = 10xF)
107 type (C=0.47 uF) 432type (C>47 uF) BJ: IMK type; 107 type  (C = 10uF) Within+25%
212 type (C > 1uF) BJ: JMK type; 212type  (C > 4.7 uF)General - o
TMK type; 325 type (C=10xF) (C = 4.7 «F)Lowprofile Within£30%
E4K, L4K, J2K, L2K type Table.4 Loading athigh| BJ: JMK type; 212type  (C > 4.7 uF)General
F: 105 type (50V, 25V) Item Temperature (C = 4.7 uF)Lowprofile
BJ: EMK type; 325 type (C=22 1F) 10.0% max. 316type  (C > 10xF)General  Within£20%
F: LMK type; 105 type (C=0.22 »F) N BJ: 105type (C>0.1 1F). 107type (C>1.0 F) (C = 10xF)Lowprofile
F: JMK type; 063 type 16.0% max. 212type (C>4.7 uF). 316type (C>10 xF) 325type  (C >224F)
F: JMKtype; 1057107 /212 /316 /3257432 type o 325type (C>22 uF). 432type (C>47 uF) TMK type; 325type  (C = 10uxF)
LMK type; 107 / 432 type 19.5%max. F: 105type (C>0.47 uF), 212type (C>4.7 xF) BJ: JMK type; 107 type  (C > 104F) Within+25%
BJ: Table.3 20.0%max. 325type (C>22 uF). 432type (C>47 uF)
F: JMK type; 105 type (C=1xF) 25.0%max.
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PRECAUTIONS 1/6

Precautions on the use of Multilayer Ceramic Capacitors

Stages Precautions Technical considerations

1.Circuit Design Verification of operating environment, electrical rating and per-
formance
1. A malfunction in medical equipment, spacecraft, nuclear re-

actors, etc. may cause serious harm to human life or have

LN

severe social ramifications. As such, any capacitors to be
used in such equipment may require higher safety and/or reli-
ability considerations and should be clearly differentiated from

components used in general purpose applications.

Operating Voltage (Verification of Rated voltage)

1. The operating voltage for capacitors must always be lower

SHO1I0vdvO

than their rated values.

If an AC voltage is loaded on a DC voltage, the sum of the two
peak voltages should be lower than the rated value of the ca-
pacitor chosen. For a circuit where both an AC and a pulse
voltage may be present, the sum of their peak voltages should

also be lower than the capacitor's rated voltage.

P

Even if the applied voltage is lower than the rated value, the
reliability of capacitors might be reduced if either a high fre-
quency AC voltage or a pulse voltage having rapid rise time is

present in the circuit.

2.PCB Design Pattern configurations 1.The following diagrams and tables show some examples of recommended patterns to

(Design of Land-patterns) prevent excessive solder amourts.(larger fillets which extend above the component end

1. When capacitors are mounted on a PCB, the amount of sol- terminations)

der used (size of fillet) can directly affect capacitor performance. Examples of improper pattern designs are also shown.

Therefore, the following items must be carefully considered in

(1) Recommended land dimensions for a typical chip capacitor land patterns for PCBs
Land pattern

Chip capacitor Solder-resist hi ity
to withstand mechanical stresses which may lead to break- Chip capacitor
ing or cracking. Therefore, when designing land-patterns c I H l H l W
it is necessary to consider the appropriate size and con- . | | b

T s 1
amount of solder necessary to form the fillets.

(2) When more than one part is jointly soldered onto the same Recommended land dimensions for wave-soldering (unit: mm)

the design of solder land patterns:

(1) The amount of solder applied can affect the ability of chips

figuration of the solder pads which in turn determines the

B A

land or pad, the pad must be designed so that each Type 107 212 316 325

component's soldering point is separated by solder-re- L 1.6 2.0 3.2 3.2
. Size

sist. w 0.8 1.25 1.6 25

A 0.8~10| 1.0~14 | 1.8~25 | 1.8~25

0.5~0.8 | 0.8~1.5 | 0.8~1.7 | 0.8~1.7

C 0.6~0.8 | 0.9~1.2 | 1.2~1.6 | 1.8~25

Recommended land dimensions for reflow-soldering (unit: mm)

Type 063 105 107 212 316 325 432 550

X L 0.6 1.0 16 2.0 3.2 3.2 4.5 57
Size

w 0.3 0.5 0.8 1.25 1.6 2.5 3.2 5.0

A 0.20~0.30{0.45~0.55 | 0.6~0.8 (0.8~1.2{1.8~2.5 | 1.8~2.5|2.5~3.5 | 3.7~4.7

0.20~0.30{0.40~0.50 | 0.6~0.8|0.8~1.2|1.0~1.5 | 1.0~1.5|1.5~1.8 | 1.5~2.3

C 0.25~0.40{0.45~0.55 | 0.6~0.8|0.9~1.6 |1.2~2.0 | 1.8~8.2|2.3~3.5 | 3.56~5.5

Excess solder can affect the ability of chips to withstand mechanical stresses. Therefore,

please take proper precautions when designing land-patterns.

Type | 316 (4circuits) | 212 (4 circuits) | % e
o | L 32 2.0
N
o [w 16 1.25
a 0.7~09 0506
b 1 05~06
¢ 04~05 0203
d 08 05

Type | 212 (2circuits) | 110 (2 circuits)

@ L 2.0 1.37
@a|w 1.25 1.0
a 0.5~0.6 0.35~0.45
b 0.5~0.6 0.55~0.65
c 0.5~0.6 0.3~0.4
d 1.0 0.64
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Precautions on the use of Multilayer Ceramic Capacitors

Stages Precautions Technical considerations
2.PCB Design (2) Examples of good and bad solder application
tems Not recommended Recommended
Mixed mounting Lead wire of ccmDonenX Solder-resist
of SMD and —l
A} A
components = = 4

Component
placement close
to the chassis

Chassis
/~Solder(for grounding) lfsolder-resws\

SHOLI0VdVYO

Haﬂd-SOldel’ing Lead wire of component-
of leaded Soldering iron—s( 1 Solder-resist
components /
components
fSolder—resist
Horizontal
component
placement
Pattern configurations 1-1. The following are examples of good and bad capacitor layout; SMD capacitors should
(Capacitor layout on panelized [breakaway] PC boards) be located to minimize any possible mechanical stresses from board warp or deflection.
1. After capacitors have been mounted on the boards, chips can
be subjected to mechanical stresses in subsequent manufac- Not recommended Recommended
turing processes (PCB cutting, board inspection, mounting of
additional parts, assembly into the chassis, wave soldering Position the component
Deflecti . v, 2 <7 ) ataright angle to the
the reflow soldered boards etc.) For this reason, planning eflection o 7 direction of the
the board y _Z j mechanical stresses that
pattern configurations and the position of SMD capacitors = are anticipated.

should be carefully performed to minimize stress.
1-2. To layout the capacitors for the breakaway PC board, it should be noted that the amount
of mechanical stresses given will vary depending on capacitor layout. The example

below shows recommendations for better design.

I

Perforation—
\ <[

> 0000 ¢ > 0000

g/ =

Magnitude of stress A>B = C>D>E

1-3. When breaking PC boards along their perforations, the amount of mechanical stress on
the capacitors can vary according to the method used. The following methods are listed
in order from least stressful to most stressful: push-back, slit, V-grooving, and perfora-
tion. Thus, any ideal SMD capacitor layout must also consider the PCB splitting proce-

dure.
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3.Considerations for auto- Adjustment of mounting machine 1. If the lower limit of the pick-up nozzle is low, too much force may be imposed on the
matic placement 1. Excessive impact load should not be imposed on the capaci- capacitors, causing damage. To avoid this, the following points should be considered

tors when mounting onto the PC boards.
2. The maintenance and inspection of the mounters should be

conducted periodically.

Selection of Adhesives

1. Mounting capacitors with adhesives in preliminary assembly,
before the soldering stage, may lead to degraded capacitor
characteristics unless the following factors are appropriately
checked; the size of land patterns, type of adhesive, amount
applied, hardening temperature and hardening period. There-
fore, it is imperative to consult the manufacturer of the adhe-

sives on proper usage and amounts of adhesive to use.

before lowering the pick-up nozzle:

(1)The lower limit of the pick-up nozzle should be adjusted to the surface level of the PC
board after correcting for deflection of the board.

(2)The pick-up pressure should be adjusted between 1 and 3 N static loads.

(3)To reduce the amount of deflection of the board caused by impact of the pick-up nozzle,
supporting pins or back-up pins should be used under the PC board. The following dia-

grams show some typical examples of good pick-up nozzle placement:

Not recommended Recommended

Single-sided
/~Cracks

mounting

Supporting DinjE

Double-sided

mounting \\J:l—m/)d

Solder peelingJ Cracks—/ Supporting pi

N

As the alignment pin wears out, adjustment of the nozzle height can cause chipping or
cracking of the capacitors because of mechanical impact on the capacitors. To avoid
this, the monitoring of the width between the alignment pin in the stopped position, and

maintenance, inspection and replacement of the pin should be conducted periodically.

. Some adhesives may cause reduced insulation resistance. The difference between the
shrinkage percentage of the adhesive and that of the capacitors may result in stresses
on the capacitors and lead to cracking. Moreover, too little or too much adhesive applied
to the board may adversely affect component placement, so the following precautions

should be noted in the application of adhesives.

(1)Required adhesive characteristics

a. The adhesive should be strong enough to hold parts on the board during the mounting &
solder process.

b. The adhesive should have sufficient strength at high temperatures.

c. The adhesive should have good coating and thickness consistency.

d. The adhesive should be used during its prescribed shelf life.

e. The adhesive should harden rapidly

f. The adhesive must not be contaminated.

g. The adhesive should have excellent insulation characteristics.

h. The adhesive should not be toxic and have no emission of toxic gasses.

(2)The recommended amount of adhesives is as follows;

Figure 212/316 case sizes as examples
a 0.3mm min
b 100 ~120 um
c Adhesives should not contact the pad
Amount of adhesive After capacitors are bonded
12y a

e [T
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4. Soldering

Selection of Flux

1. Since flux may have a significant effect on the performance of
capacitors, it is necessary to verify the following conditions
prior to use;

(1)Flux used should be with less than or equal to 0.1 wt%
(equivelent to chroline) of halogenated content. Flux hav-
ing a strong acidity content should not be applied.

(2)When soldering capacitors on the board, the amount of
flux applied should be controlled at the optimum level.

(3)When using water-soluble flux, special care should be taken

to properly clean the boards.

Soldering
Temperature, time, amount of solder, etc. are specified in accor-

dance with the following recommended conditions.

And please contact us about peak temperature when you use

lead-free paste.

1-1. When too much halogenated substance (Chlorine, etc.) content is used to activate the
flux, or highly acidic flux is used, an excessive amount of residue after soldering may
lead to corrosion of the terminal electrodes or degradation of insulation resistance on
the surface of the capacitors.

1-2. Flux is used to increase solderability in flow soldering, but if too much is applied, a large
amount of flux gas may be emitted and may detrimentally affect solderability. To mini-
mize the amount of flux applied, it is recommended to use a flux-bubbling system.

1-3. Since the residue of water-soluble flux is easily dissolved by water content in the air, the
residue on the surface of capacitors in high humidity conditions may cause a degrada-
tion of insulation resistance and therefore affect the reliability of the components. The
cleaning methods and the capability of the machines used should also be considered

carefully when selecting water-soluble flux.

1-1. Preheating when soldering

Heating: Ceramic chip components should be preheated to within 100 to 130C of the sol-
dering.

Cooling: The temperature difference between the components and cleaning process should
not be greater than 100TC.

Ceramic chip capacitors are susceptible to thermal shock when exposed to rapid or concen-

trated heating or rapid cooling. Therefore, the soldering process must be conducted with

great care so as to prevent malfunction of the components due to excessive thermal shock.

Recommended conditions for soldering
[Reflow soldering]

Temperature profile

Temperature

Preheating 230C

|‘—+_'| Wil Gradual
1

Qver 1 minute ' Over 1 minute ,
cooling

seconds
Caution

1. The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/3 of the thick-

ness of the capacitor, as shown below:

VAR
Capacitor
PC board ] [

2. Because excessive dwell times can detrimentally affect solderability, soldering dura-

tion should be kept as close to recommended times as possible.

[Wave soldering]

Temperature profile

Temperature 230°C
(C) i ~250C
300 Preheating

Over 2 minutes | Within| Gradual
3

cooling
seconds
Caution
1. Make sure the capacitors are preheated sufficiently.
2. The temperature difference between the capacitor and melted solder should not be
greater than 100 to130C
3. Cooling after soldering should be as gradual as possible.
4. Wave soldering must not be applied to the capacitors designated as for reflow solder-

ing only.
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4. Soldering

[Hand soldering]

Temperature profile

Temper?:(l:l)re 230°C
300 Preheating T80T
250
200

Over 1 minute I witin! Gradual
3

cooling
seconds

Caution
1. Use a 20W soldering iron with a maximum tip diameter of 1.0 mm.

2. The soldering iron should not directly touch the capacitor.

5.Cleaning

Cleaning conditions

1. When cleaning the PC board after the capacitors are all
mounted, select the appropriate cleaning solution according
to the type of flux used and purpose of the cleaning (e.g. to
remove soldering flux or other materials from the production

process.)

N

Cleaning conditions should be determined after verifying,
through a test run, that the cleaning process does not affect

the capacitor's characteristics.

1. The use of inappropriate solutions can cause foreign substances such as flux residue to
adhere to the capacitor or deteriorate the capacitor's outer coating, resulting in a degra-
dation of the capacitor's electrical properties (especially insulation resistance).

2. Inappropriate cleaning conditions (insufficient or excessive cleaning) may detrimentally

affect the performance of the capacitors.

(1)Excessive cleaning

In the case of ultrasonic cleaning, too much power output can cause excessive vibration of
the PC board which may lead to the cracking of the capacitor or the soldered portion, or
decrease the terminal electrodes' strength. Thus the following conditions should be

carefully checked;

Below 20 W/£
Below 40 kHz

Ultrasonic output
Ultrasonic frequency

Ultrasonic washing period 5 min. or less

6.Post cleaning processes

. With some type of resins a decomposition gas or chemical
reaction vapor may remain inside the resin during the harden-
ing period or while left under normal storage conditions result-

ing in the deterioration of the capacitor's performance.

N

. When a resin's hardening temperature is higher than the
capacitor's operating temperature, the stresses generated by
the excess heat may lead to capacitor damage or destruction.
The use of such resins, molding materials etc. is not recom-

mended.

7.Handling

Breakaway PC boards (splitting along perforations)

1. When splitting the PC board after mounting capacitors and
other components, care is required so as not to give any
stresses of deflection or twisting to the board.

2. Board separation should not be done manually, but by using

the appropriate devices.

Mechanical considerations
1. Be careful not to subject the capacitors to excessive mechani-
cal shocks.
(1)If ceramic capacitors are dropped onto the floor or a hard
surface, they should not be used.
(2)When handling the mounted boards, be careful that the
mounted components do not come in contact with or bump

against other boards or components.
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8.Storage conditions Storage 1. If the parts are stored in a high temperature and humidity environment, problems such
1. To maintain the solderability of terminal electrodes and to keep as reduced solderability caused by oxidation of terminal electrodes and deterioration of
the packaging material in good condition, care must be taken taping/packaging materials may take place. For this reason, components should be used
to control temperature and humidity in the storage area. Hu- within 6 months from the time of delivery. If exceeding the above period, please check
midity should especially be kept as low as possible. solderability before using the capacitors.

LN

+ Recommended conditions

Ambient temperature Below 40C

Humidity Below 70% RH
The ambient temperature must be kept below 30C. Even un-
der ideal storage conditions capacitor electrode solderability
decreases as time passes, so should be used within 6 months
from the time of delivery.

- Ceramic chip capacitors should be kept where no chlorine or

SHOLI0VdVYO

sulfur exists in the air.

2. The capacitance value of high dielectric constant capacitors
(type 2 &3) will gradually decrease with the passage of time,
so this should be taken into consideration in the circuit design.
If such a capacitance reduction occurs, a heat treatment of

150°C for Thour will return the capacitance to its initial level.
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