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KAREEELZIyv7a T
HIGH VALUE MULTILAYER CERAMIC

CAPACITORS

code | Temp.characteristics | operating Temp. range
B —25~+485C
BJ X7R —55~+125C
X5R —55~+485C
C —25~+85C
OPERATING TEMP.| © X5S —55~+85¢
X6S —55~4105C
E —25~+85TC
E Y5U —30~+85C
= R Q:l—/WAvb @—/REFL@
5 Y5V —30~+85C
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+ The use of Nickel(Ni) as material for both the internal and external elec-
trodes improves the solderability and heat resistance characteristics. This

almost completely eliminates migration and raises the level of reliability

significantly.

- Low equivalent series resistance(ESR) provides excellent noise absorp-

tion characteristics.

- Compared to tantalum or aluminum electrolytic capacitors these ceramic

capacitors offer a number of excellent features, including:
Higher permissible ripple current values
Smaller case sizes relative to rated voltage

Improved reliability due to higher insulation resistance and break-

down voltage.

+ General digital circuit
+ Power supply bypass capacitors

Liquid crystal modules

Liquid crystal drive voltage lines

LS I, I C, converters(both for input and output)
+ Smoothing capacitors

DC-DCa > /N—%&(AH. HAERA)

2y F 2 TEBRRAA)

fs&3+iti= ORDERING CODE

DC-DC converters (both for input and output)
Switching power supplies (secondary side)

(5)

(9)

EAEEE (VDC) T ER B (%) RENEE BRI
A 4 K| Ay FE AF + 3% K +10 % -] B
J 6.3 AC +20 M +20 %
L 10 e AE +20 z % % @
E 16 BJ +10 B
T 25 Tk (EIALXW(mm) azn-z @ ‘“~B NG (E00)
G 35 107(0603) 1.6X0.8 s B =
v 50 212(0805) 2.0X1.25 @ ﬁzu};& (mm)o s T [ UonFoery
316(1206) 3.2X16 AHBHERE (pF) b 0.85 11)
9 325(1210) 3.2X25 7l E 115 Py
S —X% 432(1812) 45%3.2 273 47,000 G 125 LHEEES
T 105 1,000,000 H 15 2 | R
M [ HE3CTIH L 16 - AN—ZX
N 19
Y 2.0max
M 25
U 32

Rated voltage(VDC) End termination Temperature characteristics code Capacitance tolerances(%) Special code
A 4 K ‘ Plated AF | ysv —30~+85°OC K +10 - ‘ Standard products
J 6.3 +22,/—82% M 20
L 10 BJ | x7R | T95~+125¢C z %
£ 6 o +15%
= 5 BJ | XsR | [55~T85C e Packagin
5 = Dimensions(case size)(mm) iég%+85° . ging —
U 50 107(0603) 1.6X0.8 AC | X5S izz% ¢ Thickness(mm) = = “& |
212(0805) 2.0X1.25 —55~+105C A 08 ape & reel
316(1206) 3.2X16 AC| X6S | 42py D 0.85 @
9 325(1210) 3.2X2.5 AE | Y5U —30~+85C F 1.15
432(1812) 45X3.2 +22% | —56% G 1.25 Internal code
. A=Blank space H 15
Series name 6 L 16 N \ Standard products
M ‘ Multilayer Ceramic Capacitors " . N 1.9 A=Blank space
Nominal capacitance(pF) Y 2 omax
example M 25
473 47,000 U 32
105 1,000,000
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S5~ EXTERNAL DIMENSIONS

Type (EIA) L w T e
0.45+0.05
[IMK107 1.6+0.10 0.8+0.10 (0.018--0.002 K 0.35:0.25
(0603) (0.063+0.004) (0.031+0.004) 0.8#+0.10 A (0.014+0.010)
(0.031+0.004)
0.45-£0.05 P
(0.018+0.002)
COMK212 2.0+0.10 1.25+0.10 0.85+0.10 0.5+0.25
(0805) (0.0790.004) (0.049-£0.004) (0.033:£0.004) o (0.02:£0.010)
1.25+0.10 *1
(0.049+0.004) G
0.85-£0.10 o
(0.033--0.004)
1.15+0.10 5
[IMK316 3.240.15 1.6+0.15 (0.045-0.004) F 0.57838
(1206) (0.126-+0.006) (0.0630.006) 1.25+0.10 s (0.02073:9%)
(0.049-+0.004
1.6+0.20
(0.063--0.008) L
0.85+0.10 o
(0.033+0.004)
1.15+0.10 -
(0.045--0.004)
[OIMK325 3.2+0.30 2.5+0.20 1.5+0.10 0.6+0.3
(1210) (0.1262:0.012) (0.098-£0.008) (0.059-£0.004) H (0.0242:0.012)
1.9+0.20
(0.075+0.008) N
1.9431
(0.0758:3%8 ) M
2.5+0.20
(0.098--0.008) M
1.9 733 v
(0.0758888 )
R [IMK432 4.5:0.40 3.2+0.30 2.5+0.20
iE D o* 1 £0.15mmAEH V) (1812) (0.177=+0.016) (0.126-£0.012) (0.098-£0.008) M 0.9+0.6
Note: * 1. Inclulding dimension tolerance +0.15mm (£0.006inch). (0.13-%;1;%3001 U (0.035+0.024)
Unit © mm (inch)
> s T
BEIEE/N1) T—3 3> AVAILABLE CAPACITANCE RANGE
WAREEEZ Iy 727 Y%  General Multilayer Ceramic Capacitors
Cap | Type 107 212 316 325 432
TC |BIXTR BIX5R s FIY5V. BIX7TR BIX5R loixss) FIY5V BIX7TR BIX5R [cis FIY5V BIXTR B/X5R [ESU| FIY5V BIXSR  [c6s| FIY5V
VDC |25|16|35|25|16|106.3|25|16|10|6.3|50 | 35| 25| 16 | 10|50 |35|166.3|10(50|16|10|6.3)50 |35|25|16|106.3| 16 |6.3|25|50|35|16 |10|50| 25|16 10|35 | 25|16 |10 |6.3|6.3|50 |35 |16 |10 |6.3|25 | 16| 10|6.3|6.3/ 10|6.3
«F [3[digits]
0.022] 223 |A D
0.033| 333 AlA D
0.047] 473 AlA G| |D
0.068| 683 A A G D
0.1 | 104 Al |A G
0.15 | 154 A G F| |D
0.22| 224 A A G D L F
0.33| 334 A G F
0.47[ 474 A A G G L
0.68 | 684 A G LIL|F
1 |105 A A A G G G L F H[D
15 | 155
2.2 | 225 A A G L G H N
3.3 |335 LF L N
4.7 | 475 G G L L G N|F N H
6.8 | 685 F
10 | 106 G|G G L L|L LI|LF N M|N H|F M
22 | 226 L L MMM IN.F| MM
47 | 476 M N M M
100 | 107 M M UM M
WEEEEEZI v 7a2>F Y% Low profile Multilayer Ceramic Capacitors
Cap Type 107 212 316 325 432
TC B/X5R F/IY5V B/X7R B/X5R FIYSV B/X7R B/X5R FIY5V B/X7R B/X5R C/X6S
vDC 6.3 6.3 16 10 16 10 6.3 10 6.3 10 16 10 6.3 10 6.3 25 10 6.3 6.3
F 3[digits]
22 224 K
33 334
| 047 474 K D
[ _oes 684 D
1 105 K D D K D
1 155 D D
2 225 D D D
335 D D
4 47! D D D D
6 68!
o 10 D D D
2 22
a7 47!
100 10 Y
R
BEMEES Temperature characteristics MHEREFEE%) tans(%)
Temp. char.Code HEHNFRAE JREFEE(C) HAERE(C) HERFETIEER%) Capacitance tolerance Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
—25~ +
BJ JIS B . 25~85 20 :10 2 59%max.**
EIA X7R —55~125 25 :15 +20(M)
JIs C —25~85 20 +20 +10(K)
C EIA X5S —55~85 25 +22 7.0%max.***
EIA X6S —55~105 25 +22
E JIs E —25~85 20 +20—55
EIA Y5U —30~85 25 +22—56 +80
iR Z .09 i
- JIs F —25~85 20 +30—80 202 7.0%max
EIA Y5V —30~85 25 +22—82
Some exceptions apply, Refer to the available capacitance range table for the parts which are only available in X5R.* 7.5%max JMKtype fEE212type(C=4.7 uF)
** 1 3.5%max LMKtype 107type(§3§0.47 1 F)/212type(C=1.0 x F)/316type/325type/432type 10%max JMKtype  107type(C>1.0 uF)/212type(C>4.7 1 F)/316type(C>10 uF)/
EMKtype  107type/il Fi212type/316type/325type/432type 325type(C>22 uF)/432type(C>47 uF)
TMKtype  107type(C<0.022 x F)/316type(C>0.47 1 F)/325type(C<1.0 xF)/432type  *** I 10%max 107type/212type/316type
GMKtype 212type/316type/325type 1 9.0%max » LMKtype ; 212type, A316type (C=10 uF), {E316type (C=4.7 uF)
UMKtype  212type(C>0.1 1 F)/316type(C=0.47 x F)/325type UMKtype ; 325type
5.0%max JMKtype  107type(C=1.0 xF)ifFB212type(C=0.47 u F){E&E212type(C=1.0 uF) 16%max : JMKtype ; 107,/212,/316,/325,/432type
316type(C=10 x F)/325type(C=22 1 F)/432type(C=47 uF) LMKtype ; 107,/325,/432, i Fi316type (C>10 uF)
LMKtype  107type(C>0.47 uF)/212type(C=2.2 uF)
LY s AHAR TATL—E SR e 538 ERAEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Qz.s j QAO »3 Q.44 ») Q.?B »3 Qb.so » Q.se ’3
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WAR - BEHEEE>3I vy 727 >Y% General « Low profile Multilayer Ceramic Capacitors

7417 L—E PART NUMBERS

W107TYPE
_— ¥ % /N SRR tan & REEM HETE E &
’ wERE | i B :
g F HREaR T L Soldering method | ® Thickness
ES ) emperature | pissination | o e .
RatedVoltage|  Ordering code Capacitance characteristics factor R0~ ramsieng | Capaciiance inch
9 [#F] [%]Max. W:70— Wae sodering|  tolerance [mm]  (inch)
35V GMK107BJ333[IA 0.033 B/X5R 35 0.8%£0.1
GMK107BJ473[ 1A 0.047 B/X5R 35 0.8+0.1
TMK107BJ223[]A 0.022 B/X7R 2.5 0.8+0.1
25V TMK107BJ683[JA 0.068 B/X5R 35 0.8+0.1
TMK107BJ104C1A 0.1 B/X5R 35 0.8+0.1
EMK107BJ333[IA 0.033 B/X7R 35 0.8%£0.1
EMK107BJ473JA 0.047 B/X7R 35 R/W 0.8+0.1
16V EMK107BJ683LIA 0.068 B/X7R 35 0.8+0.1
EMK107BJ104C1A 0.1 B/IX7R 35 +10% 0.8+0.1
EMK107BJ154]A 0.15 B/X5R 3.5 120% 0.8+0.1
EMK107BJ224 1A 0.22 B/X5R 35 - 0.8%£0.1
LMK107BJ334[]A 0.33 B/X5R 35 0.8+0.1
10V LMK107BJ474[ 1A 0.47 B/X5R 3.5 0.8+0.1
LMK107BJ684[]A 0.68 B/X5R 5 0.8%0.1
LMK107BJ105[ 1A 1 B/X5R 5 0.8+0.1
6.3V JMK107BJ4741K 0.47 B/X5R 5 R 0.45%£0.05
' JMK107BJ225[1A* 2.2 B/X5R 10 0.8+0.1
av AMK107BJ475MA* 4.7 B/X5R 10 0.8%0.1
25V TMK107C105[1A 1 CIX5S 10 R +20% 0.8+0.1
16V EMK107F224ZA 0.22 F/Y5V 7 RIW 0.8+0.1
EMK107F474ZA 0.47 FIY5V 7 +80% 0.8+0.1
oV LMK107F105ZA 1 F/Y5V 16 _20; 0.8+0.1
6.3V JMK107F105ZK 1 F/Y5V 16 R ? 0.45%£0.05
JMK107F225ZA 2.2 F/Y5V 16 0.8+0.1

TAIYO YUDEN



N

17 h—%

PART NUMBERS

W212TYPE
= Sel =N
E 1% % 2 B g |00 CEES || L LI
N HETE Temperature o Soldering method | T 2= Thickness
. Capacitance . Dlsf5|ptat|0n R:)70- Refou soerng | Capacitance ]
RatedVoltage| Ordering code [4F] characteristics [ °/3|(§/I C;TXI W:7F— wawe sodering|  tolerance [mm]  (inch)

UMK212BJ223[1D 0.022 B/IX7R 2.5 0.85+0.1
UMK?212BJ333[1D 0.033 B/X7R 2.5 0.85+0.1
UMK212BJ473[]G 0.047 B/X7R 2.5 1.25+0.1

50V UMK?212BJ683LIG 0.068 B/IX7R 2.5 1.25+0.1
UMK?212BJ104[]G 0.1 B/X7R 2.5 1.25+0.1
UMK212BJ154[]G 0.15 B/X7R 35 1.25+0.1
UMK212BJ2241G 0.22 B/X5R 3.5 RIW 1.25+0.1
GMK212BJ334[]G 0.33 B/X7R 3.5 1.25+0.1

35V [GMK212BJ47401G 0.47 BIX5R 35 1.05+0.1
TMK212BJ473[1D 0.047 B/IX7R 2.5 0.85+0.1

2%V |TMK212B168301D 0.068 BIX7R 25 0.8520.1
EMK212BJ474[1D 0.47 B/X7R 35 0.85+0.1
EMK212BJ684[1D 0.68 B/X7R 35 +10% 0.85+0.1

16V EMK212BJ684[]G 0.68 B/X7R 3.5 :20£ 1.25+0.1
EMK212BJ105[]G 1 B/X5R 35 - 1.25+0.1
EMK212BJ105[1D 1 B/X5R 5 0.85+0.1
EMK212BJ155[1D 1.5 B/X5R 5 R 0.85+0.1
LMK212BJ224[ 1K 0.22 B/X5R 3.5 0.45+0.05
LMK212BJ105[1D 1 B/X7R 35 0.85+0.1

1ov LMK212BJ105[]G 1 B/X7R 35 R/W 1.25+0.1
LMK212BJ225[]G 2.2 B/X5R 5 1.25+0.1
LMK212BJ335[]G 3.3 B/X5R 5 1.25+0.15
JMK212BJ105[ 1K 1 B/X5R 5 0.45+0.05

6.3V JMK212BJ4751D 4.7 B/X5R 10 R 0.85+0.1
: JMK212BJ4751G 4.7 B/X5R 5 1.25+0.15
JMK212BJ106[]G* 10 B/X5R 10 1.25+0.15

10V LMK212C106[]G* 10 CIX5S 10 1.25+0.15
UMK212F2247D 0.22 F/Y5V 7 0.85+0.1

50V UMK212F474ZG 0.47 F/Y5V 7 RIW 1.25+0.1
UMK212F105Z2G 1 F/Y5V 7 1.25+0.1

16V EMK212F225Z2G 2.2 F/Y5V 7 +80% 1.25+0.1
LMK212F225Z2G 2.2 F/Y5V 9 —20% 1.25+0.1

10V LMK212F475Z2G 4.7 F/Y5V 9 R 1.25+0.1
LMK212F106Z2G 10 F/Y5V 16 1.25+0.1

6.3V JMK212F475ZD 4.7 F/Y5V 16 0.85+0.1
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745 L—%

PART NUMBERS

HW316TYPE
= %% 2B e | @0 2 | L E 4
= HERE Soldering method A= Thickness
g £ ) Temperature Diesinaiten )
RatedVoltage i Capacitance characteristics fa(?tor RY70- rewsnay | Capacitance i
g Ordering code [1F] [%]Max. W:70— Wawe sodering|  tolerance [mm]  (inch)
UMK316BJ154L0F 0.15 B/X7R 2.5 1.15+0.1
50V UMK316BJ224[]L 0.22 B/X7R 2.5 1.6+0.2
UMK316BJ474C]L 0.47 B/X7R 35 1.6+0.2
35v GMK316BJ684L1L 0.68 B/X7R 35 1.6+0.2
GMK316BJ10500L 1 B/X7R 35 R/W 1.6+0.2
TMK316BJ154[1D 0.15 B/X7R 2.5 0.85+0.1
25V TMK316BJ224[]F 0.22 B/X7R 2.5 1.15+0.1
TMK316BJ334[]F 0.33 B/X7R 2.5 1.154+0.1
TMK316BJ684[]L 0.68 B/X7R 35 1.6+0.2
EMK316BJ155(]D 1.5 B/X5R 35 R 0.85+0.1
EMK316BJ225[1D 2.2 B/X5R 35 +10% 0.85+0.1
EMK316BJ684[]F 0.68 B/X7R 35 120% 1.15+0.1
16V EMK316BJ105[]F 1 B/X7R 3.5 R/W - ° 1.154+0.1
EMK316BJ225[]L 2.2 B/X7R 35 1.6+0.2
EMK316BJ335[]L 3.3 B/X5R 3.5 1.6+0.2
EMK316BJ4750]L 4.7 B/X5R 35 1.6+0.2
LMK316BJ335L1D 3.3 B/X5R 5 0.85+0.1
10v LMK316BJ335[]L 3.3 B/X7R 35 1.6+0.2
LMK316BJ4750]L 4.7 B/X7R 35 R 1.6+0.2
JMK316BJ106[]D* 10 B/X5R 10 0.85+0.1
6.3V JMK316BJ106[]L 10 B/X7R 5 1.6+0.2
JMK316BJ226[]L* 22 B/X5R 10 1.6+0.2
25V TMK316C106[]L 10 C/IX5S 10 1.6+0.2
50V UMK316F225ZG 2.2 F/Y5V 7 R/W 1.25+0.1
35V GMK316F475ZG 4.7 F/Y5V 7 1.254+0.1
16V EMK316F106ZL 10 F/Y5V 9 +80% 1.6+0.2
LMK316F475ZD 4.7 F/Y5V 9 R _20; 0.85+0.1
10v LMK316F106ZF 10 F/Y5V 16 ° 1.15+0.1
LMK316F226ZL 22 F/Y5V 16 1.6+0.2
6.3V JMK316F106ZD 10 F/Y5V 16 0.85+0.1
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PART NUMBERS

HW325TYPE
£ & % 2 W g | 0o REAfT | HEER B &
T HESE Temperature L Soldering method | 7 ﬁ% Thickness
) Capacitance . D'SfS'Pa“O“ R 70~ Refowsoering | Capacitance ]

RatedVoltage| Ordering code [F] characteristics [ O/fmc;rx W:70— Wae soténg|  tolerance [mm]  (inch)
50V UMK325BJ105H 1 B/X7R 35 R/W +10%+20% 1.5+0.1
35V GMK325BJ225MN 2.2 B/X5R 3.5 1.9+0.2
TMK325BJ105MD 1 B/X7R 3.5 0.85+0.1
TMK325BJ225MH 2.2 B/X7R 3.5 1.5+0.1
25V TMK325BJ335MN 3.3 B/X7R 3.5 1.94+0.2
TMK325BJ475MN 4.7 B/X5R 3.5 1.9+0.2
TMK325BJ106MM* 10 B/X5R 3.5 2.5+0.2
EMK325BJ475MN 4.7 B/X7R 3.5 1.9+0.2
16V EMK325BJ106MN 10 B/X5R 3.5 1.9+0.2
EMK325BJ226MM* 22 B/X5R 5 R +20% 2.5+0.2
LMK325BJ335MD 3.3 B/X5R 3.5 0.85+0.1
LMK325BJ106MN 10 B/X7R 3.5 1.94+0.2
10V [MK325BJ226MM 22 BIX5R 5 2550.2
LMK325BJ475MD 4.7 B/X5R 5 0.85+0.1
JMK325BJ685MD 6.8 B/X5R 5 0.85+0.1
JMK325BJ106MD 10 B/X5R 5 0.85+0.1

6.3V JMK325BJ226MY 22 B/X5R 5 1.9+0.1,/—0.2
! JMK325BJ226MM 22 B/X5R 5 2.5+0.2
JMK325BJ476MM* 47 B/X5R 10 2.5+0.2
JMK325E107ZM* 100 E/Y5U 16 2.5+0.2
50V UMK325F475ZH 4.7 F/IY5V 9 1.5+0.1
35V GMK325F106ZH 10 F/Y5V 7 R +80% 1.5+0.1
10V LMK325F226ZN 22 F/IY5V 16 —20% 1.9+0.2
6.3V JMK325F476ZN 47 F/Y5V 16 1.94+0.2
) JMK325F107ZM* 100 F/Y5V 16 2.5+0.2

W432TYPE
& ¥ % 2 B | pmge | 0o Xixtt | WESR B
zE HERE Temperature o Soldering method ﬁé% Thickness
_ Capacitance | Dissipation 30 pyoysiei | Capacitance

RatedVoltage| Ordering code [4F] characteristics [;3%; W:7F— wawe sodering|  tolerance [mm] (inch)
25V TMK432BJ106MM 10 B/X5R 3.5 2.5+0.2
16V EMK432BJ226MM* 22 B/X5R 3.5 2.5+0.2
10V LMK432BJ226MM 22 B/X5R 3.5 2.5+0.2
JMK432BJ476MM* 47 B/X5R 5 R +20% 2.5+0.2
6.3V JMK432BJ107MU* 100 B/X5R 10 3.2+0.3
. JMK432C107MM* 100 CIX6S 10 2.5+0.2

JMK432C107MY* 100 C/X5S8 10 1.9+0.1 /—0.2
10V LMK432F476ZM* 47 F/IY5V 16 R +80% 2.5+0.2
6.3V JMK432F107ZM* 100 F/Y5V 16 —20% 2.5+0.2

MEODICIHERBHFRELSPIANET,
“ERAFRBRORBRER L EREENLSMH

[ Please specify the capacitance tolerance code.
* Test Voltage of Loading at high temperature test is 1.5 time of the rated voltage.
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44X ELECTRICAL CHARACTERISTICS

1 > E—4 12X - ESR-BEEE4FMES] Example of Impedance ESR vs. Frequency characteristics

cUHIEE LI I v 7327 Yl (Taiyo Yuden multilayer ceramic capacitor)
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TAIYO YUDEN
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—EE Iy AT oY
(mfi?ﬁéﬁ@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
-BEHEA (EEEE. PHS. O— KL XEEetc) - Communication equipment (portable telephones, PHS, other wireless ap-
plications, etc.)

f,&+&tix= ORDERING CODE

o o (6) (9)

FEIREE (VDC) FHARSTE(EIA)LXW(mm) AHBETE (pF) RENRE (EElERE
E 16 063(0201) 0.6X0.3 Bl [S + 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 % @
(2) 6 SR /N K 10 % a%
S —X% B ECED)
M [ BEILTLY /mél;?r-r'lﬁ [DPCTE/CC]C - e F | 7-€>7emmE v 7 -1789)
: CG.CH.CJ.CK Z s FammE 7 1789)
En 50 P PIPK ﬂ&gﬁ [mm] T T—E T (AmmE 'y F - 178¢)
9 RO | —220 1 RH.RIRK d 03
BRI SCJ_| —330: SH.SJ.SK G| + 30 ‘2’ 8-2 @
K FOET) TCJ | —470 1 TH.TI.TK| H | + 60 - Wt esIRE1E
UD) | 750 UJ.UK_|J|*120 —
SL | +350~—1000 |K|+250 s ] XA*Tf““
A=

O- B

UM KI105CHI101JW-FO
O 0 6 (4] (5] (6] O =O= OQn sln =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 C + 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 ‘Mullilayer ceramic capacitor cul (COOG: Eoel-\icgo.JCJCOCKI; 6 F Tape(2mm pitch+ 1784)
PC] | =150 : PH.PJ.PK Thickness[mm] T Tape(4mm pitch - 178¢)
(P2H.P2J.P2K)
ROJ | —220 : RH.RJ.RK P 0.3
— (R2H.R2J.R2K) w 05 @
End termination SO | =30 SHSLSKT, |5 59 Z 08
K] Plated (S2H,523,52K) | |~ Internal code
T | =470 TH.TITK
(T2H.T2).T2K) H |+ 60 PN ‘ Standard Products
UL] | =750 UJ.UK 23| +120 ~=Blank space

(U2J,U2K)
SL | +350~—1000

[J=Tolerance TAIYO YUDEN




EXTERNAL DIMENSIONS

Type(EIA) L W T e
[IMKO063 0.6+0.03 0.3+0.03 0.3+0.03 P 0.15%0.05
(0201) (0.024+0.001) | (0.012+0.001) | (0.012+0.001) (0.006+0.002)
[IMK105 1.0+0.05 0.5+0.05 0.5+0.05 W 0.254+0.10
(0402) (0.039+0.002) | (0.020+0.002) | (0.020+0.002) (0.010+0.004)
[OMK107 1.6+0.10 0.8+0.10 0.8+0.10 z 0.35+0.25
(0603) (0.06320.004) | (0.031+0.004) | (0.031+0.004) (0.0140.010)
Unit : mm(inch)
BIB&/N) T —2 3> AVAILABLE CAPACITANCE RANGE -
Type 063 105 107 5%5’«‘#'& Temperature Characteristics i
Temp.char. |COJ| RO SO T0J UCI| O] SL |COJ| 2ojud| st BRI BERSEEE (AR A
0.0 Temperature (ppm/C) 1 Operating Temp. range
WV 2\;5 16V 50| 50 50V char.(EIA)  |Temperature coefficient range|
[pF]  [pF3dgis) Y| v C K(COK) 0%250
05 [ oRs C J(C0J) 0+120
15 | e C H(COH) 0+60
3 030 C G(C0G) 0+30
4 040
g ggg P K(P2K) —150%250
Z; ggg P J(P2J) —150%120
9 090 P H(P2H) —150%60
10 100
12 120 R K(R2K) —2204250
15 150
ég ;gg R J(R2J) —220+120
gg ;;8 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
82 820 S H(S2H) —330£60
100 101
120 121 T K(T2K) —4701250
150 151
180 | 181 TJ(T2J) —470£120
220 221
270 271 T H(T2H) —4701+60
330 331
390 | 391 U K(U2K) —7501250
470 471
560 561 U J(U2J) —750%120
680 681
820 | 821 SL —1000~+350
1000 102

AT T7DERBRESKDEALETT,
Note: Letter code in shaded areas are thickness codes.

¥1:20CICH T BHFERB A%,
Based on the capacitance at 20C
BFEREFAE  Capacitance Tolerance Symbol

s HEE X5
Symbol Tolerance Item
C +0.25pF ~5pF
D +0.5 pF ~10pF
F +1pF 6~10 pF
J +5 % 11pF~
K +10 % 11pF~
Q
Q2 X5
Symbol ltem
=400+20 - Cx1 ~27pF
=1000 30pF~
¥1 . C=AMEFERE Nominal capacitance(pF)
%2 D BIEE S Measurement Frequency= 1+0.1MHz(C=1000pF)
1+0.1kHz (C>1000pF)
BIEEE  Measurement voltage = 0.5~5Vrms(C=1000pF)
140.2Vrms(C>1000pF)
P RS 71T L—E AR L {SREME FHEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

G D

etc

Cros D

D CnD CodD CsD

TAIYO YUDEN
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7 L—3-"PART NUMBERS

063TYPE
Class 1
EREE B N -
Rated ﬁg. & Temperature characteristics (EIA) S . E(ipaceitai Thijknees
Voltage Ordering code CK | CI|CH|CG|PK | PJ |PH|RK| RI |RH| SK | 83 |SH|TK| T3 [TH [UK |UJ | g [Capaciance| jerance | [mm]
(DO) (oK) | (cn) {(coH) | (co) | P2x) | (P23) | (P2H) | RK) | (R) | (R2H) | (52K) | 522) | (S2H) | (T2 | (r2a) | (T2 | (UK | (u2s) [PF] %) (inch)
TMK 063 CK OR5[]P [ ) [ ) 0.5
TMK 063 CK 010[ 1P [ ) [ 1
TMK 063 CK 1R5[]P [ [ ] 15 |+0.25pF
TMK 063 CK 020 1P [ ] [ 2 |*0.5pF
TMK 063 CJ 030(]P [ ] [ ] 3
TMK 063 CH 040L1P [ K 4
TMK 063 CH 0501P [ 5
TMK 063 CH 060 1P [ 3] 6
TMK 063 CH 070 1P [ JK ) 7 +0.5pF [0.3+0.03
TMK 063 CH 080[1P e 8 +1pF |(0.012+0.001)
TMK 063 CH 090[1P [ 1K) 9
TMK 063 CH 100 /P [ 2K ) 10
25V [TMK 063 CH 120[]P [ JK ) 12
TMK 063 CH 150 /P [ JK) 15
TMK 063 CH 180[1P [ 18 +5
TMK 063 CH 220 1P [ 1] 22 +10
TMK 063 CH 270[1P [ 3K 27
TMK 063 CH 3300L1P [ 2K ) 33
TMK 063 CH 390(1P [ 1K) 39
TMK 063 CH 470LJP [ I 47
TMK 063 CH 560C1P [ 56
TMK 063 CH 680[1P [ 1] 68
TMK 063 CH 820 1P [ 2K ) 82
TMK 063 CH 101[1P [ 3K 100
A I HROOICIHEREFTELEPAVET,
A Please specify the capacitance tolerance code.
105TYPE
Class 1
EIREE SR AR HERE
Rated ¥ & Temperature characteristics (EIA) = P G
i ~|Capacitance| Thickness
Voltage|  Ordering code cK |cJ [cHca |PK | Pa |PH|RK| Ra|RH| SK| S3|SH|TK | T3 |TH|UK U3 [g C32C1ENE| tolerance |  [mm]
(DC) (COK) | (€03) | (€O {(C0G) | (P2K) | (P23 | (P2t | (R2K) | Ra3){(Rew) | (S2K) | (523){(S2H) | (T2K) | (723 | (A |(UoK) | (U2 [pF] [%] (inch)
UMK 105 CK OR5JW [ ] [ ] 0.5
UMK 105 CK 010JW [ ) [ ) 1
UMK 105 CK 1R5JW [ [ 1.5 | £0.25pF
UMK 105 CK 020]wW [ ) [ ) 2 | +0.5pF
UMK 105 CJ 0300]W [ ) [ ) 3
UMK 105 CH 040w [ JK ) 4
UMK 105 CH 050JwW [ I ) 5
UMK 105 CH 060JW [ I ) 6
UMK 105 CH 0700CJW [ I ) 7 | £0.5pF | 0.5+0.05
UMK 105 CH 080JW e 8 | =1pF  |(0.020+0.002)
UMK 105 CH 090JW [ JK ) 9
UMK 105 CH 100JW e 10
UMK 105 CH 1200w [ I ) 12
UMK 105 CH 150w [ JK ) 15
UMK 105 CH 180JW e 18 | 5
UMK 105 CH 2200JW e e 22 | =10
UMK 105 CH 2700JW e e 27
UMK 105 CH 3300w D 33
UMK 105 CH 390w [ I ) 39
UMK 105 CH 4700w [ JK ) 47
50v |UMK 105 CH 5601w [ I ) 56
UMK 105 CH 680JW e 68
UMK 105 CH 820w [ I ) 82
UMK 105 CH 1010w e 100
UMK 105 CH 121w [ K ) 120
UMK 105 CH 1510w [ I ) 150
UMK 105 CH 1810w [ I ) 180
UMK 105 CH 221w [ JK ) 220
UMK 105 CH 2710w 0 270
UMK 105 SL 1210w @® 120
UMK 105 SL 1510w @ 150
UMK 105 SL 1810w @®| 180
UMK 105 SL 2210w ® 220
UMK 105 SL 27100W @®| 270
UMK 105 SL 3310w @®| 330

EIWBOLICIHERENETELSIANET,
A Please specify the capacitance tolerance code.

48 TAIYO YUDEN



7 L—E-"PART NOMBERS

105TYPE
Class 1
EHEE BRI D %zi-'-?fi -
A . =5 B = =
Rated ﬁ,. % Temperature characteristics (EIA) 5 = (;apa?itance Thickness
elimez Qe sedl CK |CI|CH|CG|PK |PJ|PH|RK |RI|RH|SK| SJ |SH|TK | T3 [TH|UK [UJ |g [CaPactance| tojerance | [mm]
(0C) (0oK) | (c00){(coH){(cos) {(P2K) | (2a) | (P2 |(ReK) | (ke |(Rek | (S2) | (520 | (S2H) | T | (T2 (T {(UzK) | L2 [PF] [%] (inch)
EMK105A 0R5BW (] [ J [ ] 0.5
EMK105A 01 0B W [ J [ ] o 1
EMK105A 1R 2B W [ ] o ® 1.2 |£0.1pF
EMK105A 1R5BW [ ] [ ] o 15
EMK105A 1R8BW [ J [ J [ ] 1.8
EMK105A 2R 2JW [ ] [ ] o 2.2
EMK105A 2R 7 JW [ ] o [] 2.7
EMK105A 3R 3JW e o o 3.3
EMK105A 3R 9JW o o [ ] 3.9 0.540.05
16V |EMK105A 4R 7 JW o o [ ] 4.7 (0.020£0.002)
EMK105A5R 6 JW [ ) [ ] (] [ ) 5.6
EMK105A 6 R8 J W [ ] o () [ ] 6.8 | 5%
EMK105A 8 R2JW [ [ [ ] [ ) 8.2
EMK105A100J W [ ] [ J [ [ ] 10
EMK105A120JW [ [ o o 12
EMK105A150J W [ ] [ J [ [ ] 15
EMK105A180JW [ ] [ o [ ) 18
EMK105A200J W [ ] o o [ ] 20

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

TAIYO YUDEN
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PART NUMBERS

107TYPE
Class 1
EREE BRI AHBEHEEE
Rated ﬁg- £ Temperature characteristics (EIA) 5 £ ng paﬁajfe ThiJ:L_kness
Voltage Ordering code CK [CJ|CH|CG |PK|PJ |PH [RK|RJ [RH [SK |SJ |SH|TK | TJ [TH UK [UJ | g (Capacitance| tgjarance | [mm]
(oC) (coK)|(coa {(con) {(coa) {(P2K) {(P2a) | (P2H) |(R2K) | (Rad) (ReH) | (S2K) | (520 | (S24) | (T2K) | (r23) ((ToH) ((U2K) |(U2d) [oF] (%] (inch)

UMK 107 A OR5[1Z [ J [ ] [ o @ o ® 05

UMK 107 4 010002 ) [ O ® ° o @ 1

UMK 107 4 1R5[1Z ) ® o ® O ® @ 15 |

UMK 107 A 02002 [ J [ ] [ o [ J ([ J @ 2 +05 pF

UMK 107 A 0300JZ (] [ J [ ] (] [ ] [ X J 3

UMK 107 - 0400JZ [ J ([ J o [ ] ([ J o0 4

UMK 107 A 0500]Z o (] [ J o { ] [ AX J 5

UMK 107 A 0600JZ [ J ([ J o o ([ J ® ® o6

UMK 107 A 0700]Z o { ] [ ] o (] [ BN ) 7 +0.5pF

UMK 107 A 0800JZ [ J ([ J o [ ] ([ J ® ® 3 +1 pF

UMK 107 A 090(]Z [ ] (] [ ] [ ] (] [ AX J 9

UMK 107 - 100002 [ AN J o o o ([ J ® ® 10

UMK 107 A 1200]Z [ K J o [ [ o ® @® 12 |[+5+10

UMK 107 - 150002 [ K J o [ J [ ] o ® @® 15 |+5+10

UMK 107 A 1800]Z [ K J o [ J [ o ® @® 18 |15+10

UMK 107 A 220002 [ K J o [ J [ ] o ® ® 22 |+5+10

UMK 107 A 2700]Z [ K J o [ J [ o ® @® 27 |15+10

UMK 107 A 3300Z [ K J o [ J [ ] o ® @® 33 |+5+10

UMK 107 A 390017 [ 2K J o [ J [ o ® @® 39 |[+5+10(0.8+0.10
5oy UMK 107 ~ 47002 [ JK J () o o [ J @ @ 47 |£5+10 | (0031:0004)

UMK 107 A 5600]Z (K J (] [ [ ] (] ® @® 56 |+5+10

UMK 107 ~ 6800J]Z [ JK ) o o o o ® @® 68 |+5+10

UMK 107 A 8200]Z (K J (] [ [ ] (] ® @® 82 |+5+10

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

UMK 107 A 121017 (K J (] [ [ ] (] ® | @® 120 |+5+10

UMK 107 A 15107 [ JK ) o o o o ® | ®| 150 |+5+10

UMK 107 A 181[]Z (K J (] [ [ ] (] ® | @® 180 |[+5+10

UMK 107 4 22100Z [ JK ) o [ J o o ® @®| 220 |+5+10

UMK 107 A 271[]Z (K J (] [ [ ] (] ® | @® 270 |+5+10

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

UMK 107 A 391[]Z (K J ® | @® 39 |[+5+10

UMK 107 A 4710Z [ JK ) @® | @®| 470 |+5+10

UMK 107 A 561[]Z (K J ® | @® 560 |[+5+10

UMK 107 4 68100Z [ JK ) ® @®| 6380 |+5+10

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

UMK 107 A 102[0Z [ JK ) @® @® | 1000 |+5+10

A I HMEDOAICIGEEEE,. DICRBFEREFTELSPAVET,
A Please specify the temperature characteristics code and [] the capacitance tolerance code.

TAIYO YUDEN
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__ﬁ¥
(l_.ln%'%l

X +Class 2)

BtZ>3yrarr W

STANDARD MULTILAYER CERAMIC CAPACITORS

(CLASS2 :HIGH DIELECTRIC CONSTANT TYPE)

Yo

code | Temp.characteristics | operating Temp. range
B —25~+485C
B/BJ X7R —55~ + 125C
OPERATING TEMP. X5R —55~ + 85C Q]_/WAVD @_/REFL®
E F —25~+85T
Y5V —30~ + 85T

¥%K FEATURES
CREEEOR LSRN

CE/UD Y TOBED S, EEEI BV
-A-WIK. BERBHEEI LV

Hi% APPLICATIONS

—iyE T
ﬁfn%éﬁﬁ (#HERE, PHS, O0— FL X &5 etc.)

fs&3R:ti= ORDERING CODE

+ Improve Higher Mounting Densities.
+ Multilayer block structure provides higher reliability
+ A wide range of capacitance values available in standard case sizes.

+ General electronic equipment
- Communication equipment (portable telephones, PHS, other wireless ap-
plications, etc.)

(6) 7] (9)

i O

#&EE (VDC) FIRTE(EIA)LXW(mm) AHHERE (pR) BREHFEAE %) BRI AR
A 4 063(0201) 0.6X0.3 ] K +10 - ] 2
J 6.3 105(0402) 1.0X0.5 102 1000 M + 20
L 10 107(0603) 1.6X0.8 223 22000 z + Bg
E 16 @
T 25
b}
U 50 e 9 a% —
3 BB # (mm) B HEEEED)
9 B B 03 F | 7€ J@emmey7-1189)
Sy —2% 2BBI]| +10% v 05 T [ 7-E dummEy 7 -1789)
M | WEaI-TT AF | £53% z 08
A=AN—2R @
(3) LHEERS
ET T | L
K| Ay PRy

L K105
@ ® o
® o

B J1O04KYV

F O

5 6 0@9@@
(6) o [9)

Rated voltage(VDC) Dimensions (case size)(LXW)(mm) Nominal Capacitance(pF) Capacitance Tolerance(%) Special code
A 4 063(0201) 0.6X0.3 example K + 10 - ‘ Standard products
J 6.3 105(0402) 1.0X0.5 102 1000 M + 20
L 10 107(0603) 1.6X0.8 223 22000 z + 8
E 16 @
T 25 e -
U 50 e Packaging
— Thickness(mm]) B Bulk
9 Temperature characteristics code P 03 F [ TapeaReel(2mm pitch- 1784)
N X7R —55~+125C v 05 T Tape&Reel(4mm pitch - 1784)
Series name AB +15% Z o8
M ‘ Multilayer ceramic capacitors BJ Y5R —55~+85C @
+15%
e AF |ysy | 30~+esC Internal code
— +3% A ‘ Standard Products
End termination A=Blank space ~=Blank space
K] Plated

TAIYO YUDEN



S\ 5~ti/ EXTERNAL DIMENSIONS

Type(EIA) L Wi T e
[IMKO063 0.6£0.03 0.3+0.03 0.3+0.03 P 0.15%0.05
(0201) (0.0240.001) | (0.012+0.001) | (0.012+0.001) (0.006-£0.002)
[IMK105 1.0+0.05 0.5+0.05 0.5+0.05 v 0.25%0.10
(0402) (0.039+0.002) | (0.020+0.002) | (0.02020.002) (0.010£0.002)
[IMK107 1.6+0.10 0.8£0.10 0.8+0.10 7 0.35%0.25
(0603) (0.063+£0.004) | (0.0310.004) | (0.031%0.004) (0.0140.010)
Unit : mm(inch)
BIEE/N1) T—3 3> AVAILABLE CAPACITANCE RANGE
WAREEEB LS Iy 72> 7Y (General Multilayer Ceramic capacitors)
Type 063 105 107
Temp.char. BJ/X5R F/Y5V BJ/X7R F/Y5V B/X7R F/Y5V
WV
Cap 16V | 10V | 6.3V| 4V | 50V | 25V | 16V | 10V | 6.3V | 50V |25V | 16V | 10V | 6.3V | 50V | 25V | 50V | 25V
[pF]  [pF 3digits]
100 01
150 151
220 21
330 331
470 471
680 681
1000 102 \%
1500 152
2200 222
3300 332 >
4700 472 I
6800 682 v
10000 10;
15000 15.
22000 223 | P | M
33000 333
47000 473 | P |
68000 683 wl
100000 104 | P | *1 M
220000 224 | v I
474
1000000 105
EIUTT7DREEIIHREARLS TY, Note : Letter codes in shaded areas are thickness codes.  *1 Items are only available in X5R

BESEM  Temperature Characteristics

i P i
Operating
temp. range
[c]

RENEE
Temperature
Characteristics

HAERE
Ref. Temp.

[c

BEEE
bk
Capacitance
Change [%]

A= Capacitance Tolerance

tan

)

FEE
e Tolerance

=45
Item

Type

tan &

X5

Item

+10%

B Char.

B —25~85

20

+10

+20%

B Char.

X7R —55~125

25

+15

X5R —55~85

25

+15

+80q,
—20/‘J

F Char.

063

=3.5%

B Char. 16V

=5.0%

B Char. 10V

=16%

F Char. 6.3V

=20%

F Char. 4V

F —25~85

20

+30
—80

Y5V —30~85

25

+22
—82

105

=2.5%

B Char. 50V, 25V (0.0068 +F)

=3.5%

B Char. 16V, 0.027~0.047F, 25V (0.01F)

=5.0%

F Char. 50V, 25V B Char. 0.056~0.224F

=7.0%

F Char. 0.033xF, 0.047 xF

=9.0%

F Char. 0.068 uF~0.1xF

=11%

F Char. 0.22uF

=16%

F Char. 0.47 xF

=20%

F Char. 1u

F

107

=2.5%

B Char.

=5.0%

F Char.

¥1 AIERKEE Measurement frequency=1+0.1kHz

AESE

Measurement voltage

=11+0.2Vrms

L3 AAFK
Selection Guide

Grs D

etc

TA4TL—H
Part Numbers

Q.54 ’3

AFER
Electrical

| Characteristics

—»

TAIYO YUDEN

Ha
Packaging

G D

{5t

Reliability Data

Q.eo »

fi#

BALoxE

Precautions

Q.se ’)

SHOLIOVdVD ﬁ
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TATL—E

PART NUMBERS

063TYPE(0201 case size)

T & j N tan & FREH HESR
g E & BERE | BEHM | Dissipaton | Soldering method | 2 & = oo
Rated Voltage . Capacitance | Temp.Char factor R:)) 70— Reflow soldering| Capacitance | Thickness
(DC) Ordering code (pF) (%)Max. | W70 Wave sodering | tolerance [%] | (mm)(inch)
EMKO063 BJ101[IP 100
EMKO063 BJ151[ P 150
EMKO063 BJ221[]P 220
16V EMKO063 BJ331[IP 330 35
EMKO063 BJ471[]P 470
EMKO063 BJ681[IP 680
EMKO063 BJ10201P 1000 | oo o ilo? 0.3£0.03
LMK063 BJ15201P 1500 +20% (0.012£0.001)
LMK063 BJ222[P 2200
1ov LMK063 BJ332[IP 3300 5
LMKO063 BJ472[ P 4700
LMKO063 BJ682[ P 6800
LMKO063 BJ103[IP 10000
6.3V JMK063 F223ZP 22000 16 +80% 0.340.03
JMKO063 F473ZP 47000 F/Y5V R o
4V AMKO063 F104ZP 100000 20 —20% (0.012:£0.001)
BaOOICIHEREFRTELSPANETY,
[JPlease specify the capacitance tolerance code.
105TYPE(0402 case size)
E I . /NI tans R HERE
g E ¥ & BERE | BEMM | Dissipation | Soldering method | # & = S
Rated Voltage . Capacitance | Temp.Char factor R:1) 70— Reflow soldering| Capacitance | Thickness
(DC) Ordering code (pF) (%)IMax. W: 78— Wave soldering | tolerance [%] | (mm)(inch)
UMK105 BJ221[1V 220
UMK105 BJ331[1V 330
UMK105 BJ471[1V 470
UMK105 BJ681[1V 680
50V UMK105 BJ102[V 1000
UMK105 BJ152[ 1V 1500 25
UMK105 BJ222[1V 2200
UMK105 BJ332[1V 3300
TMK105 BJ472[1V 4700 B/X7R +10%
25V TMK105 BJ682[1V 6800 +20%
TMK105 BJ103[1V 10000
EMK105 BJ153[1V 15000
0.51£0.05
16V EMK105 BJ2230JV 22000 35 R (002020.002)
EMK105 BJ333[1V 33000
EMK105 BJ473[1V 47000
10V LMK105 BJ683[1V 68000
LMK105 BJ104[1V 100000 B/X5R 5
6.3V JMK105 BJ224[1V 220000
50V UMK105 F1032V 10000 5
25V TMK105 F223ZV 22000
Lo EMK105 F473ZV 47000 ’ +80%
EMK105 F104ZV 100000 FIY5V —20%
10V LMK105 F22472V 220000 11
6.3V JMK105 F4747ZV 470000 16
JMK105 F105ZV* 1000000 20

MEOOICKHERBFRELSPAVET,
* BRATRBROHAREE I EBREENLSE

[JPlease specify the capacitance tolerance code.
* Test voltage of Loading at high temperature test is 1.5 time of the rated voltage.

TAIYO YUDEN



714757 L—E PART NUMBERS

107TYPE(0603 case size)

T % Y N tan & FREM wasg |
A =
g K 7 BERE | BEHM | Dissipation | Soldering method | % & = o
Rated Voltage Capacitance | Temp.Char factor R:!) 70— Reflow soldering| Capacitance | Thickness
Ordering code . )
(DC) (pF) (%)Max. W: 70— Wave soldering | tolerance [%] | (mm)](inch)
UMK107 B102[]z 1000
UMK107 B152[]z 1500
UMK107 B222[]z 2200
\Y MK107 B332[ 1z
50 v 0 33 g 3300 +10% 0.8£0.10
UMK107 B472[ 1z 4700 B/X7R 25 W, R +20% (003140.004)
UMK107 B682[]z 6800
UMK107 B103[Jz 10000
25V TMK107 B153[Jz 15000
TMK107 B223[Jz 22000
UMK107 F103ZZ 10000
50V 5
UMK107 F2232Z 22000 EIY5V 5 W R +80% 0.8£0.10
, TMK107 F4732Z2 47000 ' —20% | (0.03120.004)
5V
TMK107 F104zZ 100000

MEDOOICIIHERETNTERSPANET,
[JPlease specify the capacitance tolerance code.

TAIYO YUDEN
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SREEEEtIIvaCT Y
MULTILAYER CERAMIC CAPACITORS
FOR HIGH FREQUENCY APPLICATIONS(1GHz+)

OPERATING TEMP. —55~+125TC

@—/ REFL@

=K FEATURES

HEEBEER I T E LTRSSV QEFSEKETESN S - Q values in the high frequency range (1 GHz+) are excellent compared to
-1005IRTH B 720 RREEBEEOR L. B2{EHAHN D other types of multilayer capacitors.

- The 1005(0402) case size is designed for high density mounting and weight
reduction in various applications.

3% APPLICATIONS

CESRKICBIZICTUOYOQMES LUNELENKD 5 h B HRA & - Suitable for those high frequency applications in which a capacitor with
VCO. TCXO etc

both a high Q-value and small size is required such as portable communi-
- = B B EE O 4514 SRR A g cations and other wireless applications.
VCO, TCXO. etc.

+ Adjustment of characteristics in high frequency circuit

fo&%<iti= ORDERING CODE

e o ) ®

& EE (VDC) SR~ (EIA)LXW(mm) AHHETE (pF) BUEE & (mm) B
E | 16 105(0402) [ 1.0X0.5 il W] 0.5 B | HB(ED)
020 2 F \ =N F-E>F8(17842mmE » F)
9 4R3 43
S —X% R= /NI
v [EEEEREEI T 6
e BEAFE(ppm/C) BENEAE 9
I FER CH | 0460 B | +0.1pF BRI AR
K| Ay R RH | —220+60 3] +5% [ =

V K1 05RH A4
® © o ®

(4] (6)

o

© @0

3 J W — F
o =0 ®
®

Rated voltage(VDC) Dimensions (case size)(LXW)(mm) Nominal Capacitance(pF) Thickness(mm) Packaging
E | 16 105(0402) | 1.0X0.5 example w | 0.5 B | Bulk
020 2 F ‘ Tape&Reel(2mm pitch - 1784)
9 4R3 23
Series name *R=Decimal point
MULTILAYER CERAMIC
V | CAPACITORS 6 e
FOR HIGH FREQUENCY — @
Temperature characteristics(ppm/C) Capacitance Tolerances
e CH | 0+60 B | +0.1pF Special code
— RH | —220+60 3 +5% — \ Standard Products
End termination

K] Plated

TAIYO YUDEN



S\ 5~FE EXTERNAL DIMENSIONS

Type(EIA) L w T e
EVK105 1.0£0.05 0.5%0.05 0.5%0.05 0.25+0.1
(0402) (0.039+0.002 ) | (0.020%+0.002) | (0.020+0.002) (0.010+0.004)
Unit - mm(inch)
747 L—%E PART NUMBERS
s BERE | e | smemense
EIREE PHERE | HEREFAE Q#tR1E E# Qtyp.f&
% & Temperature . - .
Rated Voltage | Capacitance Capacitance (at 1GHz) Thickness (&%18)
Ordering code characteristics ) )
(DC) o = [pF] tolerance Q (min) [mm] Typical Q
EVK105CHOR3BW [ ) 0.3 300 1200
EVK105CHOR4BW [ ) 0.4 300 1200
EVK105CHOR5BW [ ) 0.5 300 1200
EVK105CHOR6BW [ ] 0.6 300 1100
EVK105CHOR7BW [ ) 0.7 300 1100
EVK105CHORS8BW [ ) 0.8 300 1000
EVK105CHOR9BW [ ) 0.9 300 950
EVK105CHO10BW [ ] 1.0 +0.1pF 300 950
EVK105CHIR1BW [ ) 1.1 280 930
EVK105CH1R2BW [ ) 1.2 270 850
EVK105CH1R3BW [ ) 13 260 740
EVK105CHIR5BW [ ] 15 240 710
EVK105CHIR6BW [ ) 1.6 230 670
EVK105CHI1R8BW [ ) 1.8 210 650
EVK105CH020BW [ ) 2.0 190 610
EVK105CH2R2JW [ ) 2.2 180 530
EVK105CH2R4JW [ ) 2.4 170 510
EVK105CH2R7JW [ ) 2.7 150 460
EVK105CH030JW [ ) 3.0 130 390
EVK105CH3R3JW [ ) 3.3 +5% 120 370
EVK105CH3R6JW [ ) 3.6 110 360
EVK105CH3R9JW [ ) 3.9 99 360
EVK105CH4R3JW [ ) 4.3 84 360
EVK105CH4R7JW [ ] 4.7 84 340
16V EVK105CH5R1JW [ ) 5.1 84 0.5%+0.05 320
EVK105RHOR5BW [ ) 0.5 300 1100
EVK105RHOR6BW [ ] 0.6 300 1000
EVK105RHOR7BW [ ) 0.7 300 1000
EVK105RHOR8BW [ ] 0.8 300 970
EVK105RHOR9BW [ ) 0.9 300 950
EVK105RHO10BW [ ] 1.0 300 900
EVK105RH1R1BW [ ] 1.1 +0.1pF 280 900
EVK105RH1R2BW [ ] 1.2 270 740
EVK105RH1R3BW [ ) 13 260 700
EVK105RH1R5BW [ ] 15 240 680
EVK105RH1R6BW [ ) 1.6 230 640
EVK105RH1R8BW [ ] 1.8 210 620
EVK105RH020BW [ ) 2.0 190 570
EVK105RH2R2JW [ ] 2.2 180 480
EVK105RH2R4JW [ ) 2.4 170 470
EVK105RH2R7JW [ ] 2.7 150 420
EVK105RH030JW [ ] 3.0 130 360
EVK105RH3R3JW [ ] 3.3 +5% 120 350
EVK105RH3R6JW [ ) 3.6 110 340
EVK105RH3R9JW [ ) 3.9 99 340
EVK105RH4R3JW [ ] 4.3 84 340
EVK105RH4R7JW [ ] 4.7 84 320
EVK105RH5R1IJW [ ) 5.1 84 310

{14 SPECIFICATIONS

BEEEL Q@Eﬁﬁﬁﬁu (CHE}'&WJ) Capacitance vs Q value (Typical for CH T.C.)

RS EENIER ol BRI HERENEE
B Temperature Capacitance 1600
(@] t
Temperature Te,ﬁg;?;ﬂ?,e Coefficient range Tolerance
Characteristics range [ppm/c] (R45) 1400
CH . 060 +0.1pF(~2.0pF) 200
—556~+125C N1000
RH —220%60 +5% (2.2pF~) T
2 800
< 600
(]
400 =
200
00 1 2 3 4 5 6
Capacitance [pF)
Measured by HP4291A
LIy a HAR TATL—E FER Ha fE%EM% FERLEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Grs D
etc

QD.57 >j

Qs? ’j

Qws

D

TAIYO YUDEN

C

80»3

Qo.se
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BEEREELSIvy73F > Y (CFCAP)
SUPER LOW DISTORTION MULTILAYER CERAMIC

CAPACITORS (CFCAP)

OPERATING TEMP. ‘ —55~+125T

K FEATURES

- FRRAR E T o A BHME A LENCRERE ENERERICNIZ A
WAHZET /N -ERE-BIXMEERLELE

RFAE, KD 3y T /A XTTFATERPESEEEDT D 2 I)VERRIC
RETY

- MEAME. THRRERE. BIAREN S 7 VAT T oY DBEZRAIC
RETY

J22pES

- AVBIEHESS 4 & DIESEIE

CTFOJEEOHY T L TER

- EREREOPLLEKE

CRIFABEFECLIBERDE. REMEKR. 702 hE

APPLICATIONS

fs4#%<:i0i= ORDERING CODE

o (3) (5]

D 2 i

@:—/ REFL@

+ Newly developed dielectric material and the use of nickel for internal elec-
trodes provide excellent temperature characteristics with high capacitance,
small case size and low cost.

+ Low distortion and low shock noise make these capacitors well suited for
use in analog or digital mobile devices.

« Excellent heat-resistance, high break down voltage, and mechanical strength
make these capacitors well suited for replacing film capacitors.

+ Signal line for AV products

+ Analog signal coupling applications

+ PLL circuit of mobile phones

- Good temperature characteristics for time constant circuits, oscillation cir-
cuits and filters

(7] (9)

EIREE (VDC) I T EE S U—X5@E REHNDE TERLER

u 50 K| Ay FE sb | & L&E—F K] +10 % -] B

G 35

T 25

I o o o o

L 10 FHR~T & (EIA)LXW(mm) AHHERE (pF) SR E# (mm) ‘“~B T BEES

107(0603) 1.6X0.8 7 A 0.8 R _“;“LS _'JE\ )7
9 212(0805) 2.0X1.25 223 22,000 D 0.85 o=
T —2% 316(1206) 3.2X16 104 100,000 F 115 @
= G 125 _
M | HEI T Y L 16 LTRSS
o] R
O= ANR—2R

T M K
© o ©
@

316
o

(3]

S D1O
o

5
(5]

Rated voltage(VDC) End termination Series Symbol Capacitance tolerances(%) Special code
u 50 K| Plated sD | Standard K] +10 — | standard products
G 35
T 25
E 16 (4] (6 ) (10)
L 10 -
Dimensions(case size)(mm) Nominal capacitance(pF) e Packaging
107(0603) 1.6X0.8 example Thickness(mm) B Bulk
9 212(0805) 2.0X1.25 223 22,000 A 08 T Tape & reel
316(1206) 3.2X1.6 104 100,000 D 0.85 @
F 1.15
‘ Multilayer ceramic G 1.25 Internal code
M )
capacitors L 1.6

TAIYO YUDEN

O ‘ Standard products

O=Blank space



S5~ EXTERNAL DIMENSIONS

(0.063+0.008)

Type(EIA) L W T e
TMK107 1.6%0.10 0.8+0.10 0.8+0.10 0.35+0.25
(0603) (0.063%0.004) | (0.03140.004) | (0.0310.004) (0.0140.010)

0.85+0.10
TMK212 2.0+0.10 1.25+0.10 (0.0330.004) 0.5+0.25
(0805) (0.079+0.004) | (0.049+0.004) 1.25+0.10 (0.020+0.010)
(0.049-+0.004)
1.15+0.10
TMK316 3.240.15 1.6+0.15 (0.045+0.004) 0.5 332
(1206) (0.126+0.006) | (0.063+0.006) 1.620.20 (0.020+0-014 )

BiE&/N1) T —2 3 > AVAILABLE CAPACITANCE RANGE

Type 107 212 316
Temp.Char| SD SD SD SD
Cap VDC 50V 25V 16V 1oV 50V 35V 16V 1ov 35V 25V
[nF] |[pF:3digits]
1 102 A

1.5 152 A

2.2 222 A

3.3 332 A

4.7 472 A D

6.8 682 A D

10 103 A D

15 153 A D

22 223 A G

33 333 D F

47 473 D F
68 683 G F
100 104 G L

KIZTESRBREAEZRLET,

Letters inside the shaded boxes indicate thickness.

Unit © mm (inch)

Y)—ZXa—-FK HERENEAED) tans(%)
Series Code Capacitance tolerance Dissipation factor
SD +10(K) 0.1%max.
LY s AHAR 71T L—E AR L {SREME ERAEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

QP.S ) Q.eo »3 Q.so »)

S

TAIYO YUDEN

Q.ez »3

Q.se »)
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747 L—% PART NUMBERS
HW107TYPE (0603 case size)
EREE ¥ & AHHRERE| RERM tan & FEEH HERENAE E &
Temperature | Dissipation | Soldering method
Capacitance | characteristics factor R:1) 70— Reflow soldering| Capacitance Thickness
RatedVoltage| Ordering code [nF] Standard type [%]Max. W. 70— Wave soldering tolerance [mm](inch)
UMK107SD102KA 1.0
UMK107SD122KA 1.2
UMK107SD152KA 15
50V UMK107SD182KA 1.8
UMK107SD222KA 2.2
UMK107SD272KA 2.7 0.8+0.1
+10%*
UMK107SD332KA 33 Standard type 0.1 R +10% (0.031+0.004)
25V TMK107SD472KA 4.7
16y |EMK107SD682KA 6.8
EMK107SD103KA 10
10V LMK107SD153KA 15
LMK107SD223KA 22
Y LIRFE(FSN) HIICH L F T, BMAK 230,
HW212TYPE (0805 case size)
EREE % & ATHERE| BERHME tan & FEERM HERENAE E &
Temperature | Dissipation | Soldering method
Capacitance | characteristics factor R:!) 70— Reflow soldering| Capacitance Thickness
RatedVoltage| Ordering code [nF] Standard type [%]Max. W: 7 0 — Wave soldering tolerance [mm](inch)
UMK212SD392KD 3.9
UMK212SD472KD 4.7
s50v  |UMK212SD562KD 5.6
UMK212SD682KD 6.8 0.85+0.1
UMK212SD822KD 8.2 (0.033+0.004)
UMK212SD103KD 10
GMK212SD123KD 12
GMK212SD153KD 15 Standard type 0.1 R +10%*
5
GMK2125D273KG 27 (0.049+0.004)
16V EMK212SD333KD 33 0.85+0.1
LMK212SD473KD 47 (0.03340.004)
10V LMK212SD683KG 68 1.25%0.1
LMK212SD104KG 100 (0.04940.004)
*LIRFEFEW) HIICE L E ¢, #MBAR 2S00,
M316TYPE (1206 case size)
EREE " & NHERE| BERHMKE tan s e 2 Ses HERENAE E &
Temperature | Dissipation |Soldering method
Capacitance | characteristics factor R:1) 70— Reflow soldering| Capacitance Thickness
RatedVoltage| Ordering code [nF] Standard type [%6]Max. W: 7 0 — Wave soldering tolerance [mm](inch)
35V GMK316SD333KF 33
GMK316SD393KF 39 115401
TMK316SD473KF 47 : _: .
TMK316SD563KF 56 Standard type 0.1 R +10%+ | (0.04520.004)
25V TMK316SD683KF 68
TMK316SD823KL 82 1.6£0.2
TMK316SD104KL 100 (0.063+0.008)

FIIRE(FEN) BRI L £ T, AR ZE N,

| — S D:Standard Type ’»

AC/C (%)

-60

-40 -20 O

20 40 60

Temp (C)

80 100 120

TAIYO YUDEN



RELIABILITY DATA

Super Low Distortion Multilayer Ceramic Capacitors (CFCAP)

1/3

Item

Specified Value

Test Methods and Remarks

1.0perating Temperature Range

—55to0 +125C

2.Storage Temperature Range

—55to0 +125C

3.Rated Voltage

10VDC, 16VDC, 25VDC, 35VDC, 50VDC,

4.Withstanding Voltage

Between terminals

No breakdown or damage

Applied voltage: Rated voltage X3
Duration: 1 to 5 sec.

Charge/discharge current: 50mA max.

5.Insulation Resistance

10000 MQ or 500MQ xF, whichever is smaller

Applied voltage: Rated voltage
Duration: 60+5 sec.

Charge/discharge current: 50mA max.

6.Capacitance (Tolerance) +10% Measuring frequency : 1 k Hz+10%
Measuring voltage : 1+0.2Vrms
Bias application: None

7.Tangent of Loss Angle 0.1%max Measuring frequency : 1 k Hz+10%

(tan 8)

Measuring voltage : 1+0.2Vrms

Bias application: None

8.Resistance to Flexure of

Substrate

Appearance: No abnormality

Capacitance change: +5%

Warp: Imm

Speed: 0.5mm/second

Duration:10 seconds

The measurement shall be made with the board in the bent position.

20

1T 1201412
40| Lot
Board ’ Warp I
| “b100,| 16

Material: glass epoxy-resin substrate
4512 | 4542 3 Copper plating (thickness: 0.035mm)
= Solder resist

9. Body strength

10. Adhesion of electrode

No separation or indication of separation of electrode.

Applied force: 5N

Duration: 30 +£5 seconds

(Unit: mm)
Hooked jig
I
[ WChip

| ?|

Chi
Cross-section

11. Solderability

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

Solder temp.: 230 +5TC

Duration: 4 *1 seconds

12. Resistance to soldering

Apppearance: No abnormality
Capacitance change: +2.5% max.
tans: Initial value

Insulation resistance: Initial value

Withstanding voltage (between terminals): No abnormality

Solder temp.: 270 £5C

Duration: 3 +0.5 seconds

Preheating conditions: 80 to 100C, 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 +2hrs

13. Thermal shock

Appearance: No abnormality
Capacitance change: +2.5% max
tans: Initial value

Insulation resistance: Initial value

Withstanding voltage (between terminals): No abnormality

Conditions for 1 cycle:

Step 1: Minimum operating temperature ’:g C 30%3 minutes
Step 2: Room temperature 2 to 3min.
Step 3: Maximum operating temperature :g ‘C 303 minutes
Step 4: Room temperature 2 to 3min.
Number of cycles: 5 times

Recovery after the test: 24+2hrs

14. Damp heat (steady state)

Appearance: No abnormality
Capacitance change: +5% max
tans: 0.5% max

Insulation resistance 50MQ ¢ F or 1000MQ whichever is smaller

Temperature:40+£2C

Humidity:90 to 95% RH

Duration:500 :%4 hrs

Recovery: Recovery for the following period under the stan-

dard condition after the removal from test chamber: 24 *2hrs

TAIYO YUDEN

N

SHOLIOVdvD
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RELIABILITY DATA

Super Low Distortion Multilayer Ceramic Capacitors (CFCAP)

3/3

Item

Specified Value

Test Methods and Remarks

15.Loading under Damp Heat

Appearance: No abnormality
Capacitance change: =7.5% max
tans : 0.5% max

Insulation resistance: 25MQ ¢ F or 500MQ whichever is smaller

According to JIS C 5102 clause 9.9.
Temperature:40+£2C

Humidity:90 to 95% RH

Duration:500 ff hrs

Applied voltage: Rated voltage

Charge/discharge current:50mA max

Recovery: Recovery for the following period under the stan-

dard condition after the removal from test chamber: 24+2hrs

16.Loading at High Tempera-

ture

Appearance: No abnormality
Capacitance change: 3% max
tans : 0.35% max

Insulation resistance: 50MQ xF or 1000MQ whichever is smaller

According to JIS C 5102 clause 9.9.
Temperature:125+3C

Duration:1000 t‘éghrs

Applied voltage: Rated voltage x 2

Recovery: Recovery for the following period under the stan-

dard condition after the removal from test chamber: 24+2hrs

Note on standard condition: "standared condition” referred to herein is defined as follows.
Temperature: 5 to 35C, Relative humidity: 45 to 85 %, Air pressure: 86 to 106kpa,

When there are questions concerning measurement results: In order to provide correlation data, the test shall be conducted under condition.
Temperature: 20+2C, Relative humidity: 65 to 70 %, Air pressure: 86 to 106kpa

Unless otherwise specified,all the tests are conducted under the "standard condition.”

TAIYO YUDEN

N
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hEMEER Iy 7T Y
MEDIUM-HIGH VOLTAGE MULTILAYER

CERAMIC CAPACITOR

code | Temp.characteristics | operating Temp. range
B — 25~+85C
OPERATING TEMP. | BJ X5R — 55~+485T

X7R — 55~+4125T
Qa -/ REFLOW

¥#KE FEATURES

-ABEBICNIEBEZFERALTEY ., Y1 TL—2a  PREEST.
MERT,
CBEREETH ) N S/NETIK

oot
i

1548 + The use of Nickel(Ni) as material for internal electrodes almost completely
eliminates migration and high reliability
+ Small case sizes with high rated voltage

Fi& APPLICATIONS

;fﬂ’i’%‘%ﬁ%}@% + General telephone exchange
e N—
IR, BIEEWS * Inverter.

+ Wireless and Telecommunication base.

fo&%<iti= ORDERING CODE

@ ® ® @ )

REHE (VDC) InF B8 B (%) REHEE TERLER
H 100 K Ay X BJ | +10 K] +10% - =
Q 250 M +20%
s 630 e 0 @
3
9 _ FSIR~T 2 (EIA)LXW(mm) AFEHERE (pF) @ [z —
J)—2% 212(0805) 2.0X1.25 ] BEEH (mm) 3 ‘ Isz(_ﬁ_ﬁ“l‘:&’),]
M | HEaCToY 316(1206) 3.2x16 104 100,000 G 15 ==
325(1210) 3.2X2.5 105 1,000,000 . 1o @
432(1812) 4.5X3.2 L 16 T
h’j ;g ~ ] R

MK 316BJ104K L
@ o o o o= -0

5
© (5] (7]

© O |

Rated voltage(VDC) End termination Temperature characteristics code Capacitance tolerances(%) Special code
H 100 K] Plated B J [X7R[ —55~+125C*15% K] +10 — | standard products
Q 250 B J|X5R| —55~+85C+15% M +20
s 630 : @
9 Dimensions(case size)(mm) 6 Packaging
Series name 212(0805) 2.0X1.25 Thickness(mm) 3 = B“;‘k |
Multilayer ceramic 316(1206) 3.2X1.6 6 G 1.5 ape & ree
capacitors 325(1210) 3.2X25 Nominal capacitance(pF) F 115 @
432(1812) 45%3.2 L 1.6
example N 19 Internal code
104 100,000 M 2l5 N ‘ Standard products
105 1,000,000 : p

A=Blank space

TAIYO YUDEN



S\f5~Ti=  EXTERNAL DIMENSIONS

Type (EIA) L W T e
[IMK212 2.0£0.10 1.25+0.10 1.25+0.10 G 0.3 E
(0805) (0.079+0.004) | (0.049+0.004) | (0.033%0.004) (0.012min.)
1.15+0.10 E
[OMK316 3.2+0.15 1.6+0.15 (0.045+0.004) 0.3 E
(1206) (0.126+0.006) | (0.063%0.006) 1.6+0.20 L (0.012min.)
(0.063+0.008)
1.15+0.10 F
[IMK325 3.2+0.15 2.5%+0.20 (0.045+0.004) 0.3k
(1210) (0.126+0.006) | (0.098+0.006) 1.94+0.20 N (0.012min.)
(0.075+0.008)
[ IMK432 4.5+0.4 3.2+0.30 2.5+0.20 M 0.3 E
(1812) (0.177+0.016) | (0.126%0.012) | (0.098+0.008) (0.012min.)
Unit - mm(inch)
BIBE/N1) T—2 3> AVAILABLE CAPACITANCE RANGE
Type 212 316 325 432
Temp.Char B/X7R | BIX7R | B/X5R [ B/X7R | B/X7R | B/X5R | B/IX7R | B/X5R | B/IX7R | B/IX7R | B/X5R | B/X7R | B/X5R | B/X7R | B/X7R | B/X5R | B/X7R | B/X5R
Cap VDC 100V | 250V 250V | 100V | 250V | 250V | 630V | 630V 100V | 250V | 250V | 630V | 630V 100V | 250V | 250V | 630V | 630V
[1F] |[pF:3digits]
0.01 103 G G F
0.022 223 G G L N
0.047 473 G L L N N M
0.1 104 L L F N M M
0.22 224 L N N M
0.47 474 N M M
1.0 105 M
XTI TTREBIEEREAERLE T, Letters inside the shaded boxes indicate thickness.
B
BESEI-F Temperature characteristics HEREFRIE%) tans(%)
Temp. char.Code HEPFRIE REFEE(C) HEAERE(C) HERET(E%) Capacitance tolerance Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
JIS B —25~85 20 +10 +£20(M)
BJ EIA X7R —55~125 25 +15 +10(K) 3.5%
X5R —55~85 25 +15
P RS 71T L—E AR L {SREME FHEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions
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74T L—E

W212TYPE(0805 case size)

PART NUMBERS

N 3 ot A HERE _
E A% ¥ % :;FWHZ B R tan & FREMG : ;-:f E &
s E bien S Temperature | picsination Soldering method | 7 ‘9_1 T .
RatedVoltade s § Capacitance characteristics fag)tor R:! 70~ Refon sodeing | Capacitance . Ginch)
g Ordering code [1F] [%]Max. W:7H0- Waesddeing | tolerance
HMK212BJ103[]G 0.01
100V HMK212BJ223[]G 0.022 B/X7R +10%
HMK212BJ473[]G 0.047 35 R :20;’ 1.25+0.1 (0.033%0.004)
250V QMK212BJ103[1G 0.01 B/X7R -
QMK212BJ223[]G 0.022 B/X5R
HW316TYPE(1206 case size)
N oA BERE =
E & ¥ % ;Fﬁwﬁ B tan & FLERMG ﬁ:f.—-—.;f E &
FErN s . ATAE
T B @ﬁ; Temperatue | pisiation Soldering method | ®7 Thickness
RatedVoltage i Capacitance characteristics fantOf A7 [ (SRR [mm]  (inch)
g Ordering code [1F] [%]Max. W:70- Waesodeing | tolerance
HMK316BJ473[]L 0.047
100V HMK316BJ104[]L 0.1
B/X7R
HMK316BJ224[]L 0.22
+ 0,
QMK316BJ473[]L 0.047 35 R +10%, 1.6+0.2 (0.063+0.008)
250V +20%
QMK316BJ104[]L 0.1 B/X5R
630V SMK316BJ103[JF 0.01 B/X7R 1.15+0.1 (0.045+0.004)
SMK316BJ223[]L 0.022 B/X5R 1.6+0.2 (0.063%0.008)
W325TYPE(1210 case size)
N s BERE =
T % % % ’;%Z o tan 8 RUERH e E &
& T L Ea_ﬁ‘i Temperature Dissivation Soldering method TR s
RatedVoltage i Capacitance characteristics fantOf GO [ ) (SR [mm]  (inch)
g Ordering code [«F] [%]Max. W: 78— Wave soldering tolerance
HMK325BJ104[]F 0.10 1.1540.1 (0.045+0.004)
100V HMK325BJ224[ N 0.22
HMK325BJ474[IN 0.47 B/X7R
+ 0,
QMK325BJ473[IN 0.47 35 R _lOf, 1.9+0.2 (0.075%0.008)
+
250V QMK325BJ104[IN 0.10 +20%
QMK325BJ224[IN 0.22 B/X5R
SMK325BJ223[IN 0.022 B/X7R
630V
SMK325BJ473[IN 0.047 B/X5R
W432TYPE(1812 case size)
N R EIESR BERE =
E 1% A % ;.:F.r-azl]— B tané XM ﬁ::,__‘;éi = &
SELAI—E . HAE
g E P %é; Temperature | piccination Soldering method e Thickness
RatedVoltage i Capacitance characteristics fagtor )7 Sy (SR [mm]  (inch)
g Ordering code [4F] [%]Max. W:70- waesddeing | tolerance
HMK432BJ474[IM 0.47
100V
HMK432BJ105[]M 1.0
B/X7R
QMK432BJ104[IM 0.1 .
+
250V QMK432BJ224[ M 0.22 35 R _IOf, 2.5+0.2 (0.098+0.008)
+
OMKA432B3474CIM 0.47 BIX5R +20%
SMK432BJ473[IM 0.047 B/X7R
630V
SMK432BJ104[IM 0.1 B/X5R
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44X ELECTRICAL CHARACTERISTICS
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RELIABILITY DATA

MEDIUM-HIGH VOLTAGE MULTILAYER CERAMIC CAPACITOR

(P4

Item

Specified Value

Test Methods and Remarks

1.0perating Temperature Range

X7R :-55t0 +125°C  X5R:-55t0 +85C BJ:-25t0 +85C

2.Storage Temperature Range

X7R :-55t0 +125°C  X5R:-55t0 +85C BJ:-25t0 +85C

3.Rated Voltage

100VDC, 250VDC, 630VDC

4.Withstanding Voltage

Between terminals

No breakdown or damage

Applied voltage:Rated voltage X25(100V) Rated voltage X2(250V) Rated voltage X 1.2(630V)

N

Duration : 1~5sec.

Chage/dischage current : 50mAmax.

5.Insulation Resistance

100MQ u F or 10GMQ, whichever is smaller.

Applied voltage:Rated voltage
Duration : 60+ 5 sec.

Chage/dischage current : 50mAmax.

6.Capacitance(Tolerance)

+20%. £10%

Measuring frequency:1kHz+10%

Measuring voltage:1+0.2Vrms

SHOLIOVdvD

Bias application:None

7.Tangent of Loss Angel

3.5%max.

Measuring frequency:1kHz+10%
Measuring voltage:1+0.2Vrms

Bias application:None

8.Temperature Characteristic

of Capacitance

B J:+10% (-25t0 +85C)
X7R: £15% (-55 to +1257C)
X5R: £15% (-55 to +85C)

According to JIS 5102 clause7.12.

Charge of maximum capacitance deviation in step 1 to 5
Temperature at step 1:+25C

Temperature at step 2:minimum operating temperature
Temperature at step 3:+25C (Reference temperature)
Temperature at step 4:minimum operating temperature
Temperature at step 5:+25C

Reference temperature Characteristic B shall be +20C

9.Resistance to Flexure of

Substrate

Appearance:No abnormality Capacitance change:Within=10%

Warp:1mm
Testing boade:glass epoxy-resin substrate
Thickness:1.6mm

The measurement shall be made with board in the bent
20

=

Board /
|

45+2 | 45+2

(Unit: mm)

position

Warp

10.Adhesion of Electrode

No separation or indication of separation of electrode

Applied force:5N Hooked jig
Duration:30+5sec.
? Board

[ B-Chip ‘Chip

Cross-section

11.Solderability

At least 75% of terminal electrode is covered by solder

Solder temperature:230+5C
Duration:4+1sec.

12.Resistance to Soldering

Appearance:No abnormality

Capacitance change:Within=10%(X5R. BJ), =15%(X7R)
tan & : Initial value

Insulation resistance:Intial value

Withstanding voltage(between terminals): No abnormality

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

150 to 200°C, 2 to 5min.
Recovery:Rcovery for the following reriod under the
standerd condition after the test.
48=*4hrs

13.Thermal shock

Appearance:No abnormality
Capacitance change:Within=10%(X5R. BJ), =15%(X7R)
tan & : Initial value

Insulation resistance:Initial value

Preconditioning: Thermal treatment(at 150°C for 1hr)
Conditions for 1 cycle

Step 1:Minimum operating temperature +0,/—3C 30£3min.
Step 2:Room temperature 2 to 3min.
Step 3:Minimum operating temperature +0,/—3C 30£3min.
Step4:Room temperature 2 to 3min.
Number of cycles:5 times

Recovery after the test:48+4hrs

TAIYO YUDEN
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RELIABILITY DATA

1/2

Item

Specified Value

Test Methods and Remarks

14.Damp Heat(steady state)

Appearance:No abnormality
Capacitance change: Within£10%(X5R. BJ), £15%(X7R)
tan & : 7%max.

Insulation resistance:25MQ uF

Preconditioning:Thermal treatment(at 150°C for 1hr)
Temperature:40+2C

Humidity : 90 to 95%RH

Duration: 500+24/-0 hrs

Recovery:Rcovery for the following reriod under the

N

standerd condition after the removal from test chamber.
48+4hrs

15.Loading under
Damp Heat

Appearance:No abnormality
Capacitance change: Within£10%(X5R. BJ), £15%(X7R)
tan & : 7%max.

Insulation resistance:10MQ -« xFmin.

Preconditioning: Thermal treatment(at 150°C for 1hr)
Preconditioning:Voltage treatment
Temperature:40+2C

Humidity : 90 to 95%RH

SHOLIOVdvD

Applied voltage:Rated voltage

Chage/dischage current : 50mAmax.

Duration: 500+24/-0 hrs

Recovery:Rcovery for the following reriod under the
standerd condition after the removal from test chamber.
48=+4hrs

16.Loading at High

Temperature

Appearance:No abnormality
Capacitance change: Within®=10%(X5R. BJ), ==15%(X7R)
tané : 7%max.

Insulation resistance:50MQ -« x Fmin.

According to JIS 5102 clause 9.10.
Preconditioning:Voltage treatment
Temperature:125%3C (X7R) 85%2°C (X5R,BJ)
Applied voltage:Rated voltage x 2(100V)

Rated voltage x 1.5(250V)

Rated voltage x 1.2(630V)
Chage/dischage current : 50mAmax.
Duration: 1000+-24/-0 hrs
Recovery:Rcovery for the following reriod under the standerd
condition after the removal from test chamber. As for thermal
treatment shall be performed prior to the recovery.
48+4hrs

TAIYO YUDEN
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TLAHEEEZIy 7T
ARRAY TYPE MULTILAYER CERAMIC
CAPACITOR

&S

code |Temp.characteristics [operating Temp. range . )
B —25~+85C o 0 &
BJ X5R —55~+85C
OPERATING TEMP. R “S5-t125¢C
CH COH —55~+125C
y7a-/ REFLOh

2 E FEATURES

<2125 IR CARBRIBR TH D 0. SVWERE. SURLEEEFER + 4 circuits in 2125 package allows higher placement density and efficiency

74

C1ERH ) DEBIBIUFOKREE

CAEREABICIE, EEME DX MXT -7 RIEBAANIEFERALTVE

+ The capacitance in each circuit, F or B dielectric, is 1uF

To
Fi& APPLICATIONS
- — R EFHER - General electronic equipment

BEHEERA (R ESE. PHS. 01— FL XEEetc)

&%k :i0%x ORDERING CODE

(3]

+ Internal electrode is nickel for increased cost performance and reliability

+ Communication equipment (mobile phone, PHS, cordless phone, etc.)

(5]

[9)

& EE (VDC) I FER R BEHEE AR
J 6.3 [ EPE BJ | +10[%)] M +20 % — 53
L 10 CcH | 0=60[ppm/] K| +10 %
E 16
— o o o o
U 50 FARTE EALXW(mm) _ATHEEE (oF) HEE# (mm) s
110(0504) | 1.4X1.0 ] B 0.6 7~
9 212(0805) |  2.0X1.25 104 100,000 A 0.8
S —x% 105 1,000,000 D 0.85 ®
4 | 4agBEITH A TR
YL EPEPL; éiigliinﬂﬁ*mgn
= -AR
A= ANR—Z

2.1 2
o

(3]

B
®

(5]

J 10
o

4 M D
@ ©

- T O
O e =®
(9]

Rated voltage(VDC) End termination Temperature characteristics code Capacitance tolerances(%) Special code
J 6.3 K] Plated g 5| XOR| ~55~+85CH15% M +20 — | standard products
L 10 X7R| —55~+125C+15% K| +10
E 16 CH|COH 0+60[ppm/C] @
: = (4]
u 50 - - - e i
Dimensions(case size)(mm) PaTckalglng ——
e 110(0504) [ 1.4X1.0 Thickness(mm) ape & reel
- 212(0805 2.0X1.25 @ B 0.6
Series name (0805) | X - . A 08
4 circut multilayer Nominal capacitance(pF) 5 3 és @
4 | capacitors example - Internal code
2 circuit multilayer 104 100,000
N Standard product
2 capacitors 105 1,000,000 | andard products

TAIYO YUDEN
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S /5~Ti= EXTERNAL DIMENSIONS

Type(EIA) L w E1 E2 P T
0.60+0.06
[J2K110 1.37+0.07 | 1.00+0.08 | 0.36+0.10 | 0.20%+0.10 | 0.64%0.10 B (0.024+£0.003)
(0504) (0.054+0.003) | (0.039+0.008) |(0.014+0.004) |(0.008+0.004) | (0.025%-0.004) A 0.80+0.08
(0.031+0.003)
[J4K212 2.00+0.10 | 1.25+0.10 | 0.25+0.10 | 0.25+0.15 | 0.50£0.10 D 0.85+0.10
(0805) (0.07920.004) | (0.049+0.004) |(0.010£0.004) |(0.010£0.006) | (0.020£0.004) (0.033+0.004)
[J2K212 2.00+0.10 | 1.25+0.10 | 0.50£0.20 | 0.25+0.15 | 1.00£0.10 D 0.85+0.10
(0805) (0.079£0.004) | (0.049+0.004) |(0.020£0.008) |(0.010£0.006) | (0.03940.004) (0.033+0.004)
Unit - mm (inch)
BIB&/N ) T —> 3> AVAILABLE CAPACITANCE RANGE
BJ/ X7R, BJ/ X5R CH/ COH
Type 1410 2& 2125 23 | 2125 4:& Type 1410 2&
[]2K110 [J2K212 [4K212 [J2K110
Temp.Char BJ/ X7R BJ/ X5R BJ/ X5R BJ/ X5R Temp.Char | CH/C0G
Cap VDC 25v | 16V | 10v | 6.3V | 10v | 6.3V | 16V | 10V Cap VDC 50V
[#F] [pF:3digits] [pF] | [pF:3digits]
0.01 103 B 10 100 B
0.022 223 B 12 120 B
0.047 473 B 15 150 B
0.1 104 B D 18 180 B
0.22 224 B D 22 220 B
0.47 474 A 27 270 B
1.0 105 A D 33 330 B
2.2 225 D 39 390 B
Ve — = L o . 47 470 B
XTI T7RBRHREAERLET, Letters inside the shaded boxes indicate thickness. 56 550 5
68 680 B
82 820 B
100 101 B

XITTTRBRHRAEAERLET,
Letters inside the shaded boxes indicate thickness.

RN
BERMI— K Temperature characteristics HERBIEE%) tans(%)
Temp. char.Code HEPNARAE REEEC) EAEBRE(C) HERBT(LE Capacitance tolerance Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
JIS B —25~85 20 +10[%] +20(M)
BJ EIA X5R —55~85 25 +15[%] +10(K) 5.0%max.*
EIA X7R —55~125 25 +15[%]
CH JIS CH —55~125 20 +60[ppm/c] +10(K) 0.1%max.**
EIA COH —55~125 25 +60[ppm/<c]
*10% J2K 3.5% 110type C<0.1xF
> 27pFLUT Q=z=400+20-C 30pFLlE Q=1000
LY a AHAR TATL—E FFER e 1538 EREDIE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Grs
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N

{5 L%

PART NUMBERS

M1410TYPE (0504 case size) 2% 447 (2 circuit type)
_— y /N RESEE tan & EREEM HERE E#
; E B & BERE Soldering method| &=
. Capacitance | Temperature Dissipation |R:!) 70~ Reflowsoldering| Capacitance Thickness
RatedVoltage| Ordering code i i i
[1F] characteristics | factor[%]Max. | W:7H0— Wavesoldeing | tolerance [mm](inch)
25V T2K110BJ103[1B 0.01
T2K110BJ223[1B 0.022 3.5 R +20%[M] 0.6+0.06
16V E2K110BJ473[B 0.047 BIXTR +10%[K] (0.024+0.002)
E2K110BJ104[1B 0.1 5
10V L2K110BJ224[1B 0.22
L2K110BJ474MA 0.47 B/X5R 0.8+0.08
6.3V J2K110BJ105MA 1.0 10 (0.031+0.003)
— . /N REYFE Q FREM HERE E#
; I # & HERE Soldering method| &%=
) Capacitance | Temperature symbol R:!) 78— Reflow soldering | Capacitance Thickness
RatedVoltage| Ordering code i i i
[pF] characteristics W: 70— Wave soldering | tolerance [mm](inch)
U2K110CH100FB 10
U2K110CH120KB 12
U2K110CH150KB 15
U2K110CH180KB 18 400+20-C
U2K110CH220KB 22
U2K110CH270KB 27
50V [U2K110CH330KB 33 CH R +10%[K] 0.6+0.06
U2K110CH390KB 39 (0.024+0.002)
U2K110CH470KB 47
U2K110CH560KB 56 1000 (0.1%)
U2K110CH680KB 68
U2K110CH820KB 82
U2K110CH101KB 100
*IRFE(X5%) BIICE L ¢, EEZK 2S00,
M2125TYPE (0805 case size) 45BZ 47 (4 circuit type)
— y /Y RENEE tan & EREEM HERE E#
; I ¥ & BERE Soldering method| &=
) Capacitance | Temperature Dissipation |R:') 70— Refowsoldering| Capacitance Thickness
RatedVoltage| Ordering code i i i
[1F] characteristics | factor[%]Max. | W:7H— Wavesoldering |  tolerance [mm](inch)
16V E4K212BJ104[1D 0.1 BIX5R 5 R +20%[M] 0.85+0.1
10V L4K212BJ2241D 0.22 +10%[K] (0.033+0.004)
W2125TYPE (0805 case size) 2E 447 (2 circuit type)
— . /N BERME tan & FREM HERE E#
; I ¥ & HERE Soldering method| &=
) Capacitance | Temperature | Dissipation |R:!)7H~ Refowsoldeing| Capacitance Thickness
RatedVoltage| Ordering code ot i i
[KF] characteristics | factor[%]Max. | W:7H— Wavesoldering |  tolerance [mml](inch)
10V L2K212BJ105MD 1.0 5 0.85+0.1
6.3V J2K212BJ225MD 2.2 BIXSR 10 R +20%(M] (0.033+0.004)

TAIYO YUDEN



44X ELECTRICAL CHARACTERISTICS

1 E—4 2 X - ESR-FEIKEEIFEMH Example of Impedance ESR vs. Frequency characteristics

cUHMIEEE T I v 7327 294 (Taiyo Yuden multilayer ceramic capacitor)
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E2K110BJ473M
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e PACKAGING

DIZ##HE Standard quantity
W& DO E Bulk packaging

L (EIA)
Type

e P
Thickness

mm(inch)

code

REHE

Standard

quantity
[pcs]

[IMK105(0402)

E VK105(0402)

0.5
(0.020)

V, W

[JMK107(0603)

0.8
(0.031)

[12K110(0504)

0.8
(0.031)

0.6
(0.024)

[IMK212(0805)

0.85
(0.033)

1.25
(0.049)

[14K212(0805)

0.85
(0.033)

[12K212(0805)

0.85
(0.033)

[IMK316(1206)

0.85
(0.033)

O|0|0| 0| 0| w|> N>

1.15
(0.045)

T

1.25
(0.049)

1.6
(0.063)

0.85
(0.033)

1.15
(0.045)

T

[IMK325(1210)

| < |2 X

1000

| P =k )

Taped packaging

K (EIA)
Type

BRE A
Thickness

BERE
Standard quantity
[pcs]

mm(inch)

=)
=]
=%
o

#7-7 | 108277
paper Embossed tape

[IMK063(0201)

0.3
(0.012)

15000 | —

[IMK105(0402)

E VK105(0402)

0.5
(0.020)

10000 | —

[IMK107(0603)

0.45
(0.018)

4000 | —

0.8
(0.031)

4000 —

[J2K110(0504)

4000 —

4000 | —

[IMK212(0805)

4000 —

4000 -

— 3000

[J4K212(0805)

4000 -

[J2K212(0805)

4000 | —

[IMK316(1206)

4000 | —

— 3000

— 2000

[IMK325(1210)

— 2000

— 2000

— 500

1.9 (0.075)

[IMK432(1812)

2.5 (0.098)

3.2 (0.125)

cz-<§.<ZITIUI—o-nUUUOUxm:DN:Dxé‘;-U

— 500

@7 —E>J+E Taping material

wr—7
Card board carrier tape

cyTFF5—7
Top tape

R=RF—=7
Base tape

EYR
Sprocket hole

F v FTHEARB
Chip cavity

(0 0O O O 0

=R

F v TEIRE !
Chip filled 1;&57

Bottom tape

IVRRTF—F
Embossed Tape

by77-7
Top tape

Sprocket hole

Base tape F v ZHEAR

Chip cavity

(O 0 O O O

=R

FyTRRkeE 2l

hip filled :
Chip Chip
@/NIL7 Aty b Bulk Cassette
2545
Slider YryE—
12401 Shutter
(0.472£0.004)
HAH
Connecting Port
3613,
(1.42%8008)
——————110£0.7 —»‘
(4.33£0.028)
207, 15791
100 (0.079 25355 (0.059+5%4
N - (0.039 X8 500
el EElgrE—- —
Irer 7T R|E|E
ey (8% S|g|s
© ~  g|s|s
| slElE—05 T

Unit - mm (inch)

105, 107, 212X TREBIMISER L £ TOTHEVEE T I,

Please contact any of our offices for accepting your requirement according

to dimensions 0402, 0603, 0805.(inch)

TAIYO YUDEN



e PACKAGING

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

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

+0.1

BEYR 155" 1.75+0.1 BEYIR 1550 1(07859%1 00
/Sprocket hole (0.05970%% ) (0.069+0.004) /Sprocket hole (0.059 +0004) ( +
o [ e A LA (tal g ]
o N _ R S| a_[
-0 s 88| & \I/ xJ m-g o¢ H
co|mo ] - A |« I+ OI}
—| A HifoH | T o= |85 1N 4
- g ! 38|55 - LB - - H08 |85
v s|®s b . . e |
—— F — . 2
LT —
= !40101! — = F “20x01" _Jk K 3
( (0.157+0.004) (0.157+0.004) 0
2.0+0.1 =
2.0+0.1 CIMK063(0201) 3
(0.079+0.004) 2.0+0.05 (0.079%0.004) o
(0.079+0.002) Py
(0)]
Type F v TRAE BAEYF| 7—TEH Type F v TRAE 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.
[[IMK063(0201)
(0.06£0.002) |(0.02740.002) |(0.079£0.002)| (0.018max.) [IMK432(1812) 3.7+0.2 4.91+0.2 8.0+0.1 | 3.4max.|0.6max.
[IMK105(0402) | 0.65%+0.1 1.15+0.1 2.0+0.05 0.8max. (0.14610.008) (0.193+0.008) | (0.315£0.004) | (0.134max.)|(0.024max.)
E VK105(0402) |(0.02620.004) | (0.0450.004) |(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) 50 55+0 0+0 Omax
(0.045+0.008) | (0.061+0.008) |(0.157+0.004)|  (0.039max.)
@\ —4E8,/7%2E8  Leader and Blank portion
[IMK212(0805) N N
1.65+0.2 | 24%0.2 228 FyTEAR = Y — 58
[J4K212(0805) |(0.065+0.008) |(0.094+0.008) | 4.0%0.1 1.1max. Blank portions Chip cavity ~ Blank portions Leader
[[12K212(0805) (0.157£0.004)|  (0.043max.)
0503 S6i02 o ollo o olo o dlo >>
[IMK316(1206) (0.079+£0.008) | (0.14240.008) |:| |:| l l |:| |:|
Unit - mm(inch)
I RAF—T =) i i 40mmLl 40mmLl
LR ZX7—7 Embossed tape (8mmifig) (0.315inches wide) (1o o) 157 oL
os ( 400mmLl k£ )
EYIR 1.5-0 1.75+£0.1 15.7 inch or more
10 slEHLAM
/§procket hole (0.059*20%) ((O :069+0.004) Direction of tape feed
S~
/‘4 ; e / 0S| 51 ®Y —JLtiE  Reel size
oS |m= Tl
Y’A So|oq
> A A4 |+ H
1 0® O~ _| -
— | L B - - _("J(',_-’ @™
v sl e [ | 20208
. . = (0.079%0,031)
| | i Ll ~ .3
[ [ T +£0.020) [~ NS
F "40%01" _:“* K | j? o
(0.157+0.004) I — 3,3 S
2.0+0.1 008 || | Ca e
(0.079+0.004) (6082700301~ ~ | =
Type F v THRAR BAEYF| T—TEH
(EIA) Chip cavity Insertion Pitch | Tape Thickness ! “ loss than 25 (0.009)
A B F K T 1(o+1 5: 8mm)lme ~ (0.315inches wide)
0.394+0.059
[JMK212(0805) 1.65+0.2 2.420.2 14%15 : 12mmiEF—7 (0.472inches wid
(0.065+0.008) |(0.094%0.008) (0.551+0.059)
20402 | 3602 | 4.0+0.1 |25max|0.6max Unit : mm (inch)
[[IMK316(1206) .
(0.079+0.008) |(0.142+0.008) |(0.15740.004) | (0.098max.)|(0.024max.)
2.840.2 3.640.2 3.4max. ® by 77 —T75E Top Tape Strength
[[IMK325(1210) .
(0.1104:0.008) | (0.1420.008) (0134max) by 7F =701 LA FRRESHAIC TO1~0INEE D $ 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,

TAIYO YUDEN

N=2F—7
Base tape
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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 Notel High Value
1.0Operating Temperature | —55to +125C B! —55t0 +125C —25to +85C High Capacitance Type  BJ(X7R) : ~55~+125C, BJ(X5R) : ~55~+85C
i . C(X5S) : —55~+85C,  C(X6S) : ~55~+105C
Range F1—251t0 +85C E(Y5U) : —30~+85C, F(Y5V) : —30~+85C
2.Storage Temperature |—55to+125C B —55to +125C —25to +85C High Capacitance Type BJ(XTR) : =55~+125C, BJ(XSR) : —55~+85C
i ) C(X5S) : —55~+85C,  C(X6S) - ~55~+105¢C
Range F1—25t0 +85C E(Y5U) : —30~+85C,  F(Y5V) : —30~+85¢C 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)

SHOLIOVdvD

Between terminals age Rated voltageX2.5 (Class 2)
Duration: 1 to 5 sec.
Charge/discharge current: 50mA max. (Class 1,2)
5.Insulation Resistance 10000 MQ min. 500 MQ ¢ 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 :
1 to 10pF: +0.5 pF 22t051pF: 5% | F: 90 % C:+10%. +20% Class1 @ 1MHz210%(C=1000pF)
; 1k Hz+10%(C>1000pF)
5t0 10 pF: #1 pF E . —20%,+80% Class2 & 1k Hz+10%(C=22,F)
11 pF or over: = 5% F:—20%,+80% 120Hz+10Hz(C>224F)
+10% Measuring voltage *

Classl : 0.5~5Vrms(C=1000pF)
105TYPERA, S, Ta, Ua only 1+0.2Vrms(C>1000pF)
0.5~2pF: =0.1pF Class2 : 1+0.2Vrms(C=22,F)
2.2~20pF: +5% _ o 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 &) 1 Q=400 + 20C fication F: 5.0% max. (50V, 25V) 3.5%LL T 3% Measuring frequency -
5 § Classl : 1MHz+10%(C=1000pF)
30 pF or over : Q=1000 5.0% LU % 1k Hz+10%(C>1000pF)
C= Nominal capacitance 10.0% LU 3% Class2 @ 1k Hz+10%(C=22,F)
C. E. FI7%T ) . 120Hz+10Hz(C>22 4 F)
, § Measuring voltage *
5.096 L1 % Class1 : 0.5~5Vrms(C=1000pF)
9.0% LU % 1+0.2Vrms(C>1000pF)
10.0% L1 % Class2 : 1+0.2Vrms(C=22uF)
’ . § 0.5%0.1Vrms(C>22 4, F)
11.0%LLT 34 Bias application: None
16.0%LLF 3% High-Frequency-Multilayer:
20.0% L1 3% Measuring frequency: 1GHz
’ Measuring equipment: HP4291A
See Table 1 Measuring jig: HP16192A
8.Temperature | (Without CK I 0250 CH : 0+60 B 1 +10%(-25~85C) BJ: +10% According to JIS C 5102 clause 7.12.
Characteristic | voltage CJ: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 20°C and 85°C shall be made
CG : 030 F(Y5V) & i§§ % (—25~+85C) to calculate temperature characteristic by the following
PK 1 —150+250 E : +20%,—55% equation.
PJ i —150+120 (—25~+85C) (Cas - C20) .
. ———X 10" (ppm/C)
PH  —150+60 F:+30%,—80% C2 X AT
RK : —220£250 (—25~+85C) High permitivity:
RJ : —220%120 BJ(X7R. X5R) : Change of maximum capacitance deviation in step 1to 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 I —330+120 +22% Temperature at step 3: +20°C (Reference temperature)
SH © —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 1 +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)

TAIYO YUDEN
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RELIABILITY DATA

Multilayer Ceramic Capacitor Chips

2/3

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.

SHOLIOVdvD

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 2007, 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 2to 3 min.

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

Step 4: Room temperature 2to 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:

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

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
1 11.0% max.
7.5% max. %
15.0% max. %
16.0% max. %
19.5% max. %
25.0% max. %
#See Table.2
%% See Table.5

C,E

il

Insulation resistance:
50 MQ xF 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 t%“ 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
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RELIABILITY DATA

Multilayer Ceramic Capacitor Chips
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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-

Q: C=30 pF: Q=200
C<30 pF: Q=100 +

Insulation resistance:
500 MQ min.

Appearance: No abnor-

C : Nominal capaci-
tance

Appearance: No abnor-

F: 7.5% max.

Appearance: No abnor-

C.E.F I Within+30%

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.

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

10C/3 Insulation resistance: | Insulation resistance: | {ans :_ . Recovery: Recovery for the following period under the standard
C : Nominal capaci- | 500 MQ min. 25 MQ pF or 500 MQ, BJ: 320//°E$>< condition after the removal from test chamber.
tance whichever is the smaller. 20 Otz%ma.x'>2<- 2472 hrs (Class 1)

48+4 hrs (Class 2)

High-Frequency Multilayer:

Temperature: 60+2C

Humidity: 90 to 95% RH

Duration: 500 *2* 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:

Appearance: No abnor-
mality
Capacitance change:

Appearance: No abnor-
mality
Capacitance change:

Appearance: No abnormality

Capacitance change:

BJ @ Within+12.5%
Within+20%

7.5%max. %

%% 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)

Within +=3% or Within +3% or B: Within +12.5% Within+£25% Temperature:125+3C(Class 1, Class 2: B, BJ(X7R))
+0.3pF, whichever is | +0.3pF, whicheveris | F: Within +30% C © Within®25%(X6S) 85+2C (Class 2: BJ,F)
larger. larger. tan s: Within£30%(X5S) Duration: 1000 *48 hrs

ger. ger. : E. F I Within+30% : -0
Q: C=30 pF : Q=350 Insulation resistance: B: 4.0% max. tans . Applied voltage: Rated voltageX2, , X1.5 (Table.4)
10=C<30 pF: Q=275 | 1000 MQ min. F: 7.5% max. BJ : 5.0%max. Recovery: Recovery for the following period under the stan-

+25C Insulation resistance: 20.0%max. % dard condition after the removal from test chamber.
C<10 pF: Q=200 + 50 MQuF or 1000 MQ, C. F. F:11%max. | As for Ni product, thermal treatment shall be performed
10C whichever is smaller. Zg”?}mﬁx- # prior to the recovery.
. ) .0%max.
Cc: Nf)mlnal 16.0%max. 24+2 hrs (Class 1)
capacitance 19.5%max. 3% 48+4 hrs (Class 2)
Insulation resistance: 25.0%max. % High-Frequency Multilayer:
1000 MQ min. %See Table.2 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 484 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.

mality mality mality mality Multilayer:

Capacitance change: | Capacitance change: Capacitance change: Capacitance change: | Preconditioning: Voltage treatment (Class 2)

Within =+ 7.5% or | C=2 pF: Within 0.4 pF | B: Within +12.5% BJ I Within+12.5% Temperature: 4042C 4
+0.75pF, whicheveris | C>2 pF: Within £0.75 | F: Within £30% HH Humidity: 90 to 95% RH

larger. pF tan s: B: 5.0% max. Duration: 500 :%4 hrs

SHOLIOVdvD

Table.1
Item tans Item tans Item tans
BJ:LMK type; 105 type (C=0.047 uF) BJ: JMK type; 063 type F: LMK type; 212 type
107 type (C=0.47 uF) 107 type (C = 1.0uxF) 316 type (C=10xF) : General
212 type (C=1.0xF) 212 type (C = 4.7xF)General (C=4.7uF) * Lowprofile 9.0%max.
316 /325 / 432 type 316 type (C = 10uF)General 325 type (C > 104F)
EMK type; 063/105/107/212/316/432 type 325 type (C = 22uF) EMK type; 105 type (C =0.068 xF)
325 type (C < 22uF) 432 type (C = 47 uF) UMK type; 325 type (C > 4.7 uF)
TMK type; 316 type (C > 0.47 uF) LMK type; 105 type (C = 0.056 «F) 5.0%max. BJ: =3 o
325 type (C=0.47 xF) 107 type (C > 0.47 4F) C: 107/212/316 type 10.0% max.
432 type 3.5%LLT 212 type (C = 2.2uF) F: LMK type; 105 type (C =0.22xF) 11.0% max.
GMK type; 212 type EMK type; 325 type (C = 22 xF) E.F: MK type; 063 / 105/ 107 / 212/
316 type TMK type; 325 type (C > 4.7 uF) 3167325/ 432 type 5
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> 101F)
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 > 2.2 F) BJ: JMK type; 105type (C>0.1xF) Damp Heat| BJ: JMK type; 212type (C>4.7xF)General .- o
212type (C > 104F) 107type (C>1.0 F) (C = 4.7 F)Lowprofile Within30%
316type (C > 22 uF) 212type (C>4.7 uF)General Loading under | BJ: EMK type; 325type (C=22uF) Within£15%
325type (C > 47 uF) (C = 4.7 pF)Lowprofile DampHeat | BJ: IMK type; 316type (C > 10xF)General
432type (C > 100 «F) 316type (C>10 uF)General (C =z 10uF)Lowprofile
LMK type; 063 type 7.5%max. (C = 10 pF)Lowprofile 325type  (C>22uF) Within£20%
105 type (C=0.056 1F) 325type (C>22 uF) TMK type; 325type  (C=10xF)
107 type (C=0.47 4F) 432type (C>47 uF) BJ: JMK type; 107 type _ (C = 10xF) Within£25%
212 type (C > 1uF) BJ: JMK type; 212type (C >4.7uF)General -
TMK type; 325 type (C=10xF) (C = 4.7 «F)Lowprofile Within£30%
E4K, L4K, J2K, L2K type Table.4 Loadingathigh| BJ: JMK type; 212type (C > 4.7uF)General
F: 105 type (50V, 25V) iz Temperature (C = 4.7 uF)Lowprofile
BJ: EMK type; 325 type (C=22xF) 10.0% max. 316type  (C>10uF)General  Within20%
F: LMK type; 105 type (C=0.22xF) BJ: 105type (C>0.1 uF). 107type (C>1.0 uF) (C = 10F)Lowprofile
F: JMK type; 063 type 16.0% max. 212type (C>4.7 uF). 316type (C>10 uF) 325type  (C > 22xF)
F: IMK type; 1057107 / 2121316/ 3251 432 type 325type (C>22 uF). 432type (C>47 uF) TMK type; 325type  (C = 10xF)
LMK type; 107 / 432 type 19.5%max. F: 105type (C>0.47 xF), 212type (C>4.7 uF) BJ: JMK type; 107 type  (C > 104F) Within25%
BJ: Table.3 20.0%max. 325type (C>22 uF). 432type (C>47 uF)
F: MK type; 105 type (C=1xF) 25.0%max.
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Precautions on the use of Multilayer Ceramic Capacitors

1/6

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
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
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.

N

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.

N

SHOLIOVdvD

2.PCB Design

Pattern configurations

(Design of Land-patterns)

1. When capacitors are mounted on a PCB, the amount of sol-
der used (size of fillet) can directly affect capacitor performance.
Therefore, the following items must be carefully considered in
the design of solder land patterns:

(1) The amount of solder applied can affect the ability of chips
to withstand mechanical stresses which may lead to break-
ing or cracking. Therefore, when designing land-patterns
it is necessary to consider the appropriate size and con-
figuration of the solder pads which in turn determines the
amount of solder necessary to form the fillets.

(2) When more than one part is jointly soldered onto the same
land or pad, the pad must be designed so that each
component's soldering point is separated by solder-re-

sist.

1.The following diagrams and tables show some examples of recommended patterns to
prevent excessive solder amourts.(larger fillets which extend above the component end
terminations)

Examples of improper pattern designs are also shown.

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

Chip capacitor Solder-resist Chip capacitor

-

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

B A

Type 107 212 316 325
L 1.6 2.0 3.2 3.2

Size
w 0.8 1.25 1.6 2.5

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 5.7
Size

w 0.3 0.5 0.8 1.25 1.6 25 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

Cc 0.25~0.40{0.45~0.55 | 0.6~0.8|0.9~1.6 |1.2~2.0 | 1.8~3.2|2.3~3.5 | 3.5~5.5

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

please take proper precautions when designing land-patterns.

Chip Land pattern

Type | 316 (4circuits) | 212 (4 circuits)

gL 3.2 2.0

o [w 1.6 1.25
a 0.7~0.9 0.5~0.6
b 1 0.5~0.6
c 0.4~0.5 0.2~0.3
d 0.8 0.5

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

gL 2.0 1.37

o [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
Items Not recommended Recommended
Mixed mounting Lead wire of ccmDonenX Solder-resist
of SMD and —l
A} A
components = = 4

Component Cetr srouncing) [ 0
placement close >
to the chassis ;g
Hand_50|dering Lead wire of component- Q
of leaded Soldering iron—s( 1 Solder-resist _|
components / ;CU)
components
,— Solder-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
flecti . v, 2 7 ) ataright angle to the
the reflow soldered boards etc.) For this reason, planning Deflection o 7 direction of the
the board :¢ = 2 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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Stages Precautions

Technical considerations

3.Considerations for auto- Adjustment of mounting machine

matic placement 1. Excessive impact load should not be imposed on the capaci-
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.

1. If the lower limit of the pick-up nozzle is low, too much force may be imposed on the
capacitors, causing damage. To avoid this, the following points should be considered
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.

N

(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: )
>
O
Not recommended Recommended :|
o
Single-sided Py)
|/~ Cracks wn
mounting
Supporting DinjE
Double-sided
mounting
\_I:l_'{)d /1
Solder peeling | 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 gm
c Adhesives should not contact the pad

Amount of adhesive

L [

After capacitors are bonded

.

12y a

p—
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Precautions

Technical considerations

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 130°C of the sol-
dering.

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

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

|‘0V—+_'|TNE"+Eadua|
10

ser 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:

1aT~1/5T
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
© N ~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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Precautions

Technical considerations

4. Soldering

[Hand soldering]

Temperature profile

230°C

Temperature
( ~280C

Preheating

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

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.

process.)
2. Cleaning conditions should be determined after verifying, (1)Excessive cleaning
through a test run, that the cleaning process does not affect In the case of ultrasonic cleaning, too much power output can cause excessive vibration of
the capacitor's characteristics. 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;
Ultrasonic output Below 20 W/ ¢
Ultrasonic frequency Below 40 kHz
Ultrasonic washing period 5 min. or less
6.Post cleaning processes 1. 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.
2. 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.

TAIYO YUDEN
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Precautions on the use of Multilayer Ceramic Capacitors

Stages Precautions Technical considerations
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.

B

+ 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

SHOLIOVdvD

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

1507 for 1hour will return the capacitance to its initial level.
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(E>Fv7)

TUBULAR TYPE CERAMIC CAPACITORS
(FOR HIGH FREQUENCY)

OPERATING TEMP. ‘ —25C~+85C

%K FEATURES
- SERAEEICEN D
A - AN REF
- SEHEHEHR(ESR) N /N E L

GGP

Q:'_/ WAVD Qm -/ REFL@

+ Excellent high-frequency characteristics:

* Good impedance characteristics
* Low equivalent series resistance

cSEETOQENEV * Large Q-value at high frequencies
N EALhh - B EIC T B TFEBIICIC LY . N AT I OEENE - Compatible with 0603 and 0805 component solder pad dimensions
[t O + Highly resistant to heat and impact

- MHAAEEEEICENS
CTEREMICEL, SVEREEED

- EARER TR OMAN S T ¢ > THEICER S
s Fa-FRHEICELS

- Excellent solderability and ability to withstand PCB bending
+ Excellent tuner characteristics

Fli& APPLICATIONS

B EHEEA - Communications Equipment: portable telephones, PHS, other wireless
HHESE. PHS., 31— FL XE5fetc applications, etc.

- RE#ESER + Consumer Electronic Appliances: tuners, video equipment, television sets,
Fai—F. EFF. FLEetc etc.

fs&3R:ti= ORDERING CODE

® ) ® ) @

& EE (VDC) BEFE (ppm/C) AIEERE (pF) BEHEE B
B 12 (16 7)) AA + 5% 1l 10pF KIF | 10pF i N HmEO®)
E 16 2B +10% OR5 0.5 Ca |+ 0.25pF —2 F—E>T
T 35 ~F +39% 010 1 Da [+ 05 pF —7 NVIHty b
u 50 AW +10% 682 6800 FA |+ 1 pF A= AN—2R
AY +22% N i + 5%
- R= /NS
9 CO | 0:CK.CI.CH|OFEE = KA +£10%
HFE RLCJ | =220 RKRJRH Ma +20%
CN | M@acrod SO | —330:SK,SISH | H|* 60 NA +30%
TO | 470 TKTITH [ J|+120 180,
%
e U | —7501UKUI | K[*250 za —207
s SL | +350~—1000 | L[+500 A= AN—R
FAR~TE(mm) oAM=
033 | 1.6X1.0
053 | 2.0X1.25

C H 1

A — 2

U C
@ el

N 0 3 3 O 0D
@ ®

(2]

o o (5) (6] o

Rated voltage(VDC) Temperature characteristics(ppm/C) Nominal Capacitance(pF) Capacitance Tolerances Packaging
B 12 (Available up to 16) AA + 5% OR5 0.5 10pF= 10pF> AN Bulk
E 16 B +10% 010 1 Ca |+ 0.25pF -2 Tape & reel
T 35 AF +39% 682 6800 Da [+ 05 pF —7 Bulk cassette
U 50 AW +10% *R=decimal point Fa |£ 1 pF ~=Blank space
AY +22% a + 5%
9 C[J | 0: CK.CJ.CH |C=Tolerance Ka +10%
Type RLC] | —220 i RKRIRH Ma +20%
CN_ | Tubular capacitor SO | —330:SK,SJSH |H|+ 60 NA +30%
TO | —470:TKTITH | J[+120 +80
e UD) | 7501 UKWl |K|2250 z ~207%
SL +350~—1000 L |£500 A=Blank space

External Dimensions(mm)
033 | 1.6X1.0
053 | 2.0X1.25

A=Blank space
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S\5~Ti% EXTERNAL DIMENSIONS

g 2 — b Conformal coating Type JLrO 2 $D w
l_ EE%F Electrode terminal 1-6_0'1 1.0+0.1 0.3+0.15
033 )
. 0.039+0.004 0.012+0.006
(0.063 73998 | ¢ R )
2.0J_r8'i 1.25+0.2 o.sig'i
053 )
+0.008 (0.049+0.008) +0.008
—lwl— —lwl— (0.079 —'504) (0.012 5004 )
L ¢ D—> Unit - mm(inch)
#iE&/N1) T—> 3> AVAILABLE CAPACITANCE RANGE
Class1 (Temperature compensating) Class2. 3 (High dielectric constant)
WV 50V(UCN) WV 50V(UCN) 35V(TCN) | 16V(BCN) | 16V(ECN)
Temp.char. chl R[] S[] T uJ SL Temp.char. | A B W Y Y F
Type 033|053|033|053|033|053|033|053|033|053|033|053 Type |053|033|053|033|053|033|053| 033| 053|033 | 053
Cap Cap
[pF]  [pF 3digits] [pF]  [pF 3digits]
05 OR5 [T [T [T [T [T 68 680
0.75 R75 82 820
1 010 100 101
15 1R5 120 121
2 020 150 151
25 2R5 180 181
3 030 220 221
35 3R5 270 271
4 040 330 331
45 4R5 390 391 I
5 050 470 471
6 060 560 561
7 070 680 681
8 080 820 821
9 090 1000 102
10 100 1500 152
11 110 2200 222
12 120 3300 332
13 130 4700 472
15 150 5600 562 I
16 160 6800 682
18 180 8200 822
20 200 10000 103 [ ]
22 220 15000 153
24 240 22000 223
27 270
30 300
33 330
36 360
39 390
43 430
47 470
51 510
56 560
68 680
75 750
82 820
91 910
100 101
120 121
150 151
{t#% SPECIFICATIONS
033Type 053Type
BEMM | BESEE(EE | WESENAE | Qortans BEMN | MESEL(E | HERENSE | Qortans
Temp.char. Capacitance Change CapacitanceTolerance Temp.char. Capacitance Change CapacitanceTolerance
= S 0+250ppm /¢ |
RK —220+250
0.5~5pF 0.5~5pF Q
C(£0.25pF) 400-+20 - Cmin C(£0.25pF) 400-+20 - Cmin
(C=27pF) (C=27pF)
6~10pF 6~10pF
D(%0.5pF) 500min D(%£0.5pF) 1000min
F(+1pF) (30=C=33pF) F(+1pF) (30=C=39pF)
11~91pF 11~56pF
J(£5%) 100min J(£5%) 500min
(51=C=91pF) (43=C=56pF)
B +10% K(£10%) tans A + 5% K(£10%) tans 1.5%max
w +10% M(£20%) 2.5%max B +10% tans
Y +22% N(+30%) W +10% M(+20%) 2.5%max
+30 +80 4 tans 49220 +309
i S T : i
0 0,
F —85 % Z30% 7.5%max
LIy HANR TATL—E SR L {SREME FHEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Grs D

etc

Q. 100 V)

Q.104 a Q.lOG »
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100

74 7 L—%E PART NUMBERS
033Type
Classl
x ‘ N HERE .
= % % BN e o MR
E £ HERE R =E )
Temperature . ) Qortans Insulation
RatedVoltage o Capacitance Capacitance .
Ordering code characteristics resistance
(DC) (pF) tolerance
UCNO033J0R50 0.5
UCNO033[JR750 CK,RK 0.75
UCN033[] 0100 SK,TK 1
UCNO033[J1R50 UK,SL 1.5
UCN033[J0200 2 +0.25pF
UCNO033[12R50 CJ,RJ,SJ 25 +0.5 pF
UCN033[]0300 TJ,UJ,SL 3
UCNO033[3R50 35
UCN033]0400 4
UCNO033[14R50 45
UCN033]0500 CH 5
UCN033]0600 RH 6 02400420+ C
UCN033]0700 SH 7 +0.5pF pp——
UCN033[J0800 TH 8 1o (C-capacitance)
UCN03310900 uJ 9 =P cap
UCN033[J1000 SL 10 10000MQmin.
UCNO033J110! 11
50V L1100
UCN033[J1200 12
UCN033J1300 13
UCN033J1500 RH,SH,TH,UJ,SL 15
UCN033]1600 SHTH UJSL 16
UCN033J1800 T 18
UCN033[2000 THUJSL 20
UCN033[12200 o 22
UCN033[12400 U3 SL 24 + 5%
UCNO033[12700 ' 27 +10%
UCN033SL3000 30
UCN033SL3300 33 Q=500
UCNO033SL3600 36 N
UCN033SL3900 39
UCN033SL4300 43
UCN033SL4700 47
UCN033SL5100 51
UCN033SL5600 SL 56 02100
UCNO033SL6800 68 N
UCNO033SL7500 75
UCN033SL8200 82
UCN033SL9100 91
UCN033SL1010 100

HEOLDIGRERMESLS. ORBERE

HRERSIANET,

[ Please specify the temperature characteristics and O capacitance tolerance code.
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74 7 L—% PART NUMBERS
Class2,3
E & /A HERE
5 N=] =3 = _ Flir s eing
T F ¥ & BEEE SESE oo ans fiste _ﬁ
Temperature ) ) Qortan Insulation
RatedVoltage . . N o Capacitance Capacitance )
(0C) rdering code characteristics (bF) tolerance resistance
UCNO033B1210 120
UCNO033B1510 150
UCNO033B1810 B 180 +10% 10000MQmin
UCN033B2210 220 +20% ’
50V UCNO033B2710 270
UCNO033B3310 330
UCNO033W3910 390 +20%
. 0
UCNO033W4710 W 470 +30%
it (]
UCNO033W5610 560 tans=2.5
TCN033Y6810 680
TCN033Y8210 820
35V TCN033Y1020 1000
TCNO033Y1520 1500 420% 1000MQmin.
.y (]
TCNO033Y2220 Y 2200 +30%
pu (]
BCNO033Y3320 3300
BCN033Y4720 4700
16V BCNO033Y5620 5600
BCNO033Y6820 6800
ECNO033F103Z F 10000 809 tans=7.5%

ManOLILRERHELS. ORBERENTELSIAVET,

[ Please specify the temperature characteristics and O capacitance tolerance code.

TAIYO YUDEN
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74 7 L—%E PART NUMBERS
053Type
Classl
E /N SEl =N
% ﬁ % % B ; gg; i?; t eI
RatedVoltage Temperaﬁure Capacitance Capacitance Qortans Inslulatlon
(OC) Ordering code characteristics (oF) tolerance resistance
UCNO53[J0R50 0.5
UCNO053R750 CK,RK 0.75
UCN053[10100 SK,TK 1
UCNO053[J1R50 UK,SL 15
UCN053[10200 2 +0.25pF
UCNO53[12R50 CJ,R1,SJ 25 +05pF
UCN053[10300 TJ,UJ,SL 3 -
UCNO53[13R50 35
UCN053[10400 4
UCNO53[14R50 45
UCN053[10500 5
UCN053[10600 CH 6
UCN053[10700 RH 7 +05pF 02400420 C
UCN053[10800 SH 8 N
UCNO53010900 TH 9 +1pF (C:HBER)
UCNO53011000 uJ 10 (C:eapacitance)
sov UCN053[]1100 SL 11 10000MQmin.
UCN053[]1200 12
UCN053[J1300 13
UCN053[J1500 15
UCN053[]1600 16
UCN053[11800 18
UCNO053[12000 20
UCN053[12200 SH,TH,UJ,SL 22
UCN053[12400 TH.UI.SL 24 + 5%
UCNO053[12700 27 +10%
UCN053[13000 uJ,SL 30
UCN053SL3300 33 01000
UCN053SL3600 36
UCN053SL3900 39
UCN053SL4300 43
UCNO053SL4700 47
UCN053SL5100 51 02500
UCN053SL5600 56 -
UCN053SL6200 SL 62
UCN053SL6800 68
UCN053SL7500 75
UCN053SL8200 82
UCN053SL9100 91 02100
UCN053SL1010 100 -
UCN053SL1210 120
UCN053SL1510 150

HaOODILRERELS. ORBERENTELSIANET,
] Please specify the temperature characteristics and O capacitance tolerance code.
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74147 L—E PART NUMBERS

Class2. 3
E IR . /N HERE
. % % B s o MR
E £ HERE R E )
Temperature . ) Q ortans Insulation
RatedVoltage . Capacitance Capacitance .
Ordering code characteristics resistance
(DC) (pF) tolerance
UCNO053A6800 68
UCNO053A8200 82
N A101 1
UCNO53A1010 A 00 tans=1.5%
UCNO053A1210 120
N A151 1 +10%
UCNOS3A1510 50 0% 10000MQmin.
UCNO053A1810 180 +20%
50V UCNO053B2210 220
UCNO053B2710 270
UCNO053B3310 B 330
UCNO053B3910 390
UCNO053B4710 470
UCNO053W5610 560 +20%
UCNO053W681 w 680
O +30%
UCNO053W8210 820
tans=2.5%
TCNO053Y6810 680
TCNO053Y8210 820
35V TCNO053Y1020 1000
TCNO53Y152 1500 .
TCNO053Y2220 2200 -
0,
BCN053Y3320 3300 +30%
BCNO053Y4720 4700
BCNO053Y6820 6800
16V BCN053Y8220 8200
ECNO53F103Z 10000
ECNO53F153Z F 15000 iszg% tans=7.5%
ECNO53F223Z 22000

SEFRERSPAVET,

MaDOBHERER

O Please specify the capacitance tolerance code.

TAIYO YUDEN
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44X ELECTRICAL CHARACTERISTICS

EMmEIER (ESR) $i4 QERES S
ESR CHARACTERISTICS (TYPICAL) Q—VS—Frequency characteristics
il [ I
10 | I 1000 I\
0.9 NN
. e\ (4pF)
o 800 < P
0.7 S A
— 4
S 06 600 VA, “a
L N o 1pF_| ~\
w04 s =
0.3 m 400 10pF_~ LS - \;
0.0 L1 \ S
. = \\ 200
0.1 e =
0.1 1 10 100 1000 10000 200 500 1000 2000
Capacitance (pF) Frequency (MHz) Me?_'s#‘r‘ezcsj)%
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e PACKAGING

DIE##E  Standard quantity

REHE(PCS)
i Standard quantity
Type KO0 NIVThEy b T=E>Y
Bulk Bulk cassette Tape&Reel
033 5000 10000 3000
053 2000 6000 3000
@7 —E>J+HE Tape Material
IVKRRTF—F
Embossed Tape
bv77-7
Top tape

]
\

Sprocket hole

Base tape F v FHEAH

Chip cavity

(O O O O 0O

(00304

F v THERE L~
Chip filled %ﬁip

®F —E> Ytk Taping Dimensions

. u 35+0.05
FyTEAB | 75401 (0.138+0.002)
K

15251 /Chipcavity " (0,069+0.004)
(0.059+00%%) EYHRNR ’ T
[0 Sprocket hole / |

[ NN S NV NN _
RTINS S A N N 8
mo
et l|es
LI ey g
= e
2.040.05 4.0+0.1
(0.07940.002) (0.157+0.004)
5| HAE —
Direction of tape feed
7 o F o THAR AAEVF |  F-TE&
7 T
e Chip cavity Insertion Pitch Tape Thickness
A B [F K T
033 1.4+0.1 1.9+0.2 4.0+0.1 1.4max. 0.30max.
(0.05520.004) | (0.075+0.008) | (0.15740.004) |(0.055max) | (0.012max)
053 1.45+0.1 2.35+0.2 4.0+0.1 2.0max. 0.30max.
(0.057£0.004) | (0.093£0.008) | (0.157%0.004) [(0.079max) | (0.012max)

Unit - mm(inch)

@) — & —88,/ 725 Leader and Blank Portion

ZER F v TERREEL st Y—&—&
Blank Portions Chip cavity Blank Portions Leader
O ......................... // O ........... O O
ETEE N THoEyFLE  #200mm

More than 10 pitches  (Approx. 7.87 inches)
Bl H ———————

Direction of tape feed

More than 10 pitches

®1 =)Ltk Reel Size

25+1.0

¢13.0£0.,5

"E/ /T60.512%0.020)

— X

178+2.0
(7.01+0.079)

50L1E (1.97 or more)

— [«— 2.0+05
10.0*18 (0.079+0.020)
V=20 ——| | ——

(0.394755%

Unit = mm (inch)

TAIYO YUDEN



e PACKAGING

® by 75 —T73E Top Tape Strength

by TTF—TOHEAN . TRRAMICTO.2~08NEL ) £,
The top tape requires a peel-off force of 0.2 to 0.8N in the direction of the
arrow as illutrated below.

by TF-7

Top tape
N—2F7—7

Base tape l _—— F
\\\ 7 10" ~30°
]
[

@INIV 7 H+ty b Bulk Cassette

2oA5-
Slider Yryy—
12+0.1 Shutter
(0.472+£0.004) /

ESE
Connecting Port

_H

(1.4275008)

3673, ’

L2
110+0.7 I
(4.33%£0.028)
2.0 igﬁ 15 +g‘1
+0.008 - —
1019, (0-079|—u.uo4)| |(0.059i3'°04)
\ (0.039 *3009) | | |
N [t
~ 8 s|S|S
%o8- [e¥e7 E|E|E
o =Y
2y |83 2[5
&~ c Sl=ls
R R
o 3|3 .

Unit - mm (inch)

TAIYO YUDEN
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RELIABILITY DATA

TUBULAR TYPE CERAMIC CAPACITORS

®/5

Item

Specified Value

Temperature Compensating

High Permittivity (Class 2)

Semiconductor (Class 3)

Test Methods and Remarks

(Class 1)

Tubular(*CN) Tubular(*CN) Tubular(*CN)
1.0Operating Temperature Range | —25 to +85TC —251t0 +85C —251t0 +85C
2.Storage Temperature Range —25 to +85C —25to +85C —25to0 +85C
3.Rated Voltage 50vDC 50vVDC 50 VDC, 35

VDC, 16 VDC

N

4.Withstanding | Between

Voltage terminals

No abnormality

No abnormality

No abnormality

Tubular (*CN):
Applied voltage: Rated voltageX3 (Class 1)
Rated voltageX2.5 (Class 2)
Rated voltageX2 (Class 3)
Duration: 1 to 5 sec.
Charge/discharge current: 50mA max. (Class 1,2)
10mA max. (Class 3)

SHOLIOVdVD

5.Insulation Resistance 10000 MQ min 10000 MQ min 1000 MQ min Applied voltage: Rated voltage
Duration: 605 sec.
Charge/discharge current: 10mA max. (Class 3)
6. Capacitance 0.5t0 5 pF : +0.25 pF +10% +20%, +30% Tubular (*CN):
+0.5 pF +20% tgg% Measuring frequency: 1MHz +20%(Class 1)
6to 10 pF : 0.5 pF 1kHz +20%(Class 2,3)
+1 pF Measuring voltage: 1 +0.5Vrms (Class1,2,3)
11 pF or over : = 5% 0.1Vrms max (Class3:F)
+10% Bias application: None
7.Q or Tangent 053: A: 1.5% max. W,Y: 2.5% max. Tubular (*CN):
of Loss Angle (tan &) Under 30 pF : Q=400 +20C | B: 2.5% max. Measuring frequency: IMHz+20% (Class 1)

30 pF or over : Q=1000
SL, 43 pF or over : Q=500

033:

Under 30 pF : Q=400 + 20C
SL, 30 to 39 pF : Q=500

SL, 43 to 100 pF : Q=100

C= Nominal capacitance

1kHz+20% (Class 2,3)
Measuring voltage: 1 +0.5Vrms (Class1,2,3)
0.1Vrms max (Class3:F)

Bias application: None

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.

TAIYO YUDEN
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RELIABILITY DATA

TUBULAR TYPE CERAMIC CAPACITORS

715!

Specified Value

Temperature Compensating

Item (Class 1) High Permittivity (Class 2) Semiconductor (Class 3) Test Methods and Remarks
Tubular(*CN) Tubular(*CN) Tubular(*CN)
8.Capacitance (When voltage | CK @ 0+250 Al £5% W +£10% According to JIS C 5102 clause 7.12.
Change due is not applied) | CJ : 0+120 B! +10% Y I £22% Temperature compensating:
to CH : 0+60 Measurement of capacitance at 20C and 85°C shall be made
Temperature RK @ —220%250 to calculate temperature characteristic by the following
or Rate of RJ 1 —220+120 equation.
Capacitance RH @ —220+60 (Ces—Cz20)
[———— X10° (ppm/C)
Change SK I —330£250 CaoX AT
SJ 1 —330+120 (C-25—C20)
SH © —330+60 C20XAT #10° (ppm/ )
TK I —470+250 High permittivity and semiconductor types:
TJ : —470£120 Change of maximum capacitance deviation in step 1 to 5
TH @ —470+60 Temperature at step 1: +20C
UK @ —750£250 Temperature at step 2: -25C
UJ I —750+120 Temperature at step 3: +20C (Reference temperature)
SL I +350 to —1000 Temperature at step 4: +85C
(ppm/C) Temperature at step 5: +20C
9.Adhesion of Electrode No damage No damage No damage Tubular (*CN):
Applied force: 5N Push—Pull
Apply force

using a gauge.

Tubular chip  Alumina substrate (t = 1.0mm)

10.Solderability

Atleast 80% of terminal electrodes

is covered by new solder.

At least 80% of terminal elec-

trodes is covered by new solder.

At least 80% of terminal elec-

trodes is covered by new solder.

Tubular (*CN):
According to JIS C 5102 clause 8.13.
Solder temperature: 230+5C

Duration: 4+1 sec.

TAIYO YUDEN
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RELIABILITY DATA

TUBULAR TYPE CERAMIC CAPACITORS

a5

Item

Specified Value

Temperature Compensating
(Class 1)

High Permittivity (Class 2)

Semiconductor (Class 3)

Tubular(*CN)

Tubular(*CN)

Tubular(*CN)

Test Methods and Remarks

11.Resistance to Soldering

Heat

Appearance: No abnormality
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 abnormality
Capacitance change:

A: Within £3%

B: Within £5%

tan s: Initial value

Insulation resistance:

Initial value

Withstanding voltage (between

terminals): No abnormality

Appearance: No abnormality
Capacitance change:

A: Within £7.5% (B, BJ)

B: Within +20% (F)

tan s: Initial value

Insulation resistance:

Initial value

Withstanding voltage (between

terminals): No abnormality

Tubular (*CN):
According to JIS C 5102 clause 8.14.
Solder temperature: 270+5C
Duration: 3+0.5 sec.
Preheating conditions: 80 to 120C, 2 min.
150 to 200C, 2 min.
Recovery: Recovery for the following period under the stan-
dard condition after the test.
24+2 hrs (Class 1)
48=+4 hrs (Class 2,3)

*The Class 3 requires thermal treatment after the test.

12.Thermal Shock

Appearance: No abnormality
Capacitance change:
Within £2.5% or #0.25pF,
whichever is larger.
Q: Initial value
0.5~27pF
Q=400+20C
SL 30~39pF
Q=500
43~100pF
Q=100
Insulation resistance:
Initial value
Withstanding voltage (between

terminals): No abnormality

Appearance: No abnormality
Capacitance change:

A: Within £3%

B: Within £5%

tan &: Initial value

Insulation resistance:

Initial value

Withstanding voltage (between

terminals): No abnormality

Appearance: No abnormality
Capacitance change:

Within £5 %

tan §:3%max.

Insulation resistance:

Initial value

Withstanding voltage (between
terminals): No abnormality

Tubular (*CN):
Conditions for 1 cycle:
Step 1: Room temperature 10 min.
Step 2: -25 “5¢C 30 min.
Step 3: Room temperature 10 min.
Step 4: +85 73 C 30 min.
Number of cycles: 5
Recovery: Recovery for the following period under the stan-
dard condition after the test.
24+2 hrs (Class 1)
48=+4 hrs (Class 2,3)

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.

Thermal Shock is also referred to as "rapid change of temperature” under IEC specifications.

TAIYO YUDEN
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RELIABILITY DATA

TUBULAR TYPE CERAMIC CAPACITORS

4/5

Item

Specified Value

Temperature Compensating
(Class 1)

High Permittivity (Class 2)

Semiconductor (Class 3)

Tubular(*CN)

Tubular(*CN)

Tubular(*CN)

Test Methods and Remarks

13.Damp Heat (steady state)

Appearance : No abnormality
Capacitance change:

Within £5% or +0.5pF,
whichever is larger.

Q(033):

0.5t0 9 pF : Q=200 + 10C
10 to 27 pF : Q=275 + 2.5C
30 to 39 pF : Q=250(SL)

43 to 100 pF: Q=50 (SL)
Q(053):

C=30 pF : Q=350

10=C<30 pF : Q=275 + 2.5C
C<10 pF : Q=200 + 10C
053SL43 pF or over : Q=250
C= Nominal capacitance
Insulation resistance :

1000 MQ min.

Appearance : No abnormality
Capacitance change:
A: Within £7.5%
B: Within +10%
tan §: A : 3% max.
B : 5% max.
Insulation resistance:
1000 MQ min.

Appearance : No abnormality

Capacitance change:

within 112 9

tan 8: 5% max.
Insulation resistance :
500 MQ min.

(033)

1000MQmin

(053)

Tubular (*CN033,053):

Temperature: 40+2C

Humidity: 90 to 95% RH

Duration: 500t%4 hrs

Recovery: Recovery for the following period under the stan-
dard condition after the removal from test cham-
ber.
24+2 hrs (Class 1)
48=+4 hrs (Class 2,3)

14.Loading under Damp Heat

Appearance: No abnormality
Capacitance change:

Within £7.5% or £0.75pF,
whichever is larger.

Q(033):

0.5 to 27 pF: Q=100 + 10C/3
30 to 39 pF : Q=250 (SL)
43 to 100 pF: Q=30 (SL)
Q(053):

C=30 pF: Q=200

C<30 pF : Q=100 + 10C/3
053SL43 pF or over: Q=150
C= Nominal capacitance
Insulation resistance:

500 MQ min.

Appearance: No abnormality
Capacitance change:
A : Within £7.5%
B : Within £10%
tan &: A : 5% max.
B : 5% max.
Insulation resistance:
500 MQ min.

Appearance: No abnormality
Capacitance change:

within 712 06

tan 8: 5% max.

Insulation resistance:

250 MQ min.

According to JIS C 5102 clause 9.9.

Tubular (*CN):

Temperature: 402°C

Humidity: 90 to 95% RH

Duration: 500 72 hrs (*CN033,053)

Applied voltage: Rated voltage

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

10mA max. (Class 3)

Recovery: Recovery for the following period under the stan-
dard condition after the removal from test cham-
ber.
As for Class 3, thermal treatment shall be per-
formed prior to the recovery.
24+2 hrs (Class 1)
48=+4 hrs (Class 2,3)

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.

TAIYO YUDEN
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RELIABILITY DATA

TUBULAR TYPE CERAMIC CAPACITORS

5/5

Item

Specified Value

Temperature Compensating
(Class 1)

High Permittivity (Class 2)

Semiconductor (Class 3)

Tubular(*CN)

Tubular(*CN)

Tubular(*CN)

Test Methods and Remarks

15. Load Test under High
Temp

Appearance: No abnormality
Capacitance change:

Within £3% or +0.3pF,
whichever is larger.

Q(033):

0.5 to 9 pF : Q=200 + 10C
10 to 27 pF : Q=275 + 2.5C
30 to 39 pF : Q=250(SL)

43 to 100 pF: Q=50 (SL)
Q(053):

C=30 pF : Q=350
10=C<30 pF: Q=275 + 2.5C
C<10 pF : Q=200 + 10C
053SL43 pF or over: Q=250
C= Nominal capacitance
Insulation resistance:

1000 MQ min.

Appearance: No abnormality
Capacitance change:
A: Within £7.5%
B: Within +10%
tan 5: A 3% max.
B : 4% max.
Insulation resistance:
1000 MQ min.

Appearance: No abnormality
Capacitance change:
o 10
Within_75 %
tan 8: 5% max.
Insulation resistance:

500 MQ min.

Applied voltage: Rated voltage X2

According to JIS C 5102 clause 9.10.
Tubular (*CN):

Temperature: 85+2C

Duration: 1000 748 hrs (“CN033,053)
(Class 1,2)

Rated voltageX1.25 (Class 3)

Charge and discharge current: 50mA max. (Class 1,2)
10mA max. (Class 3)
Recovery: Recovery for the following period under the stan-

dard condition after the removal from test cham-

ber.

N

SHOLIOVdVD

As for Class 3, thermal treatment shall be per-

formed prior to the recovery.
24+2 hrs (Class 1)
48+4 hrs (Class 2,3)

Note 1: Thermal treatment (Tubular/*CN Class3): 1 hr of thermal treatment at 120+3C followed by 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:

When there are questions concerning measurement results:

5 to 35°C of temperature, 45 to 85% relative humidity and 86 to 106kPa of air pressure.

In order to provide correlation data, the test shall be conducted under condition of 20+2°C of temperature, 60 to 70% relative humidity and 86 to 106kPa of air pressure.

Unless otherwise specified, all the tests are conducted under the "standard condition.”

*Please specify the rated voltage code.

Withstanding voltage is also referred to as "voltage proof* under IEC specifications.

TAIYO YUDEN
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PRECAUTIONS 1/6

Precautions on the use of Tubular Type

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

N

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

SHOLIOVdVD

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.

2. 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.

#Operating Current (Limitation in the current)

1. General purpose capacitors are usually designed in a DC en-
vironment. Therefore, if capacitors are used in the circuits
where AC or Pulse voltages are loaded, a large current run-
ning through the capacitor may result in a short-circuit due to
self-generated heat.

2. Class 3 capacitors have limitations in charging and discharg-
ing current. Therefore, if the current is overloaded it may cause

the capacitor to short-circuit, burn or smoke.

#*Operating Environment precautions
1. Capacitors should not be used in the following environments:
(1)Environmental conditions to avoid
a. exposure to water or salt water.
b. exposure to moisture or condensation.
c. exposure to corrosive gases (such as hydrogen sulfide,

sulfurous acid, chlorine, and ammonia)
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PRECAUTIONS 2/6

Precautions on the use of Tubular Type

Stages Precautions Technical considerations
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 amounts (larger fillets which extend above the component end
1. When capacitors are mounted on a PCB, the amount of sol- terminations). Examples of improper pattern designs are also shown.

der used (size of fillet) can directly affect capacitor performance. (1) Recommended land dimensions for a typical chip capacitor

Therefore, the following items must be carefully considered in Electrode patterns for PCBs

N

the design of solder land patterns:

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

to withstand mechanical stresses which may lead to break-
Chip capacitor

ing or cracking. Therefore, when designing land-patterns

it is necessary to consider the appropriate size and con-

figuration of the solder pads which in turn determines the

amount of solder necessary to form the fillets.

(2) When more than one part is jointly soldered onto the same

SHOLIOVdVD

land or pad, the pad must be designed so that each
. Lo Electrod tt
component's soldering point is separated by solder-re- ectrode pattern

sist.

Recommended land patterns for wave soldering  Unit: (mm)

Type
053 033
Location
A 1.2 1.0
B 1.2 1.0
C 1.1 0.8~1.0
D 1.0 0.8

Recommended land patterns for reflow soldering  Unit: (mm)

Type
) 053 033
Location
A 1.2 0.9
B 0.8 0.6
C 1.0 0.9
D 0.5 or more 0.5 or more
Notes;

1. When designing land patterns, rounded corners on the solder pad might result in
better solderability.

2. The size of the solder pad can vary depending on the part location and amount of
solder.
Therefore, please carefully consider location and solder amounts when designing solder

pads.

« Examples of good and bad solder application

Item Not recommended Lead wire of component
. . Lead wire —resi

Mixe-mounting of component Solder-resist
of SMD and T
| AL | LD
components

Chassis .
Component /~ Solder(for grounding) Jﬁ Solder-resist
placement close
to the chassis

Electrode patten
Hand-soldering Lead wire

Solderi of component
of leaded o e
components

near mounted /
components

Horizontal
component
placement

Solder—resis?—\

Ve Solder-resist
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PRECAUTIONS

Precautions on the use of Tubular Type

3/6

Stages Precautions

Technical considerations

3. Considerations for automatic | €Adjustment of mounting machine-1

placement 1. Excessive impact load should not be imposed on the capaci-

tors when mounting onto the PC boards.

#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.

1. If the lower limit of the pick-up nozzle is low, too much force may be imposed on the
capacitors, causing damage. To avoid this, the following points should be considered
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.

N

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

(3) In case of double-sided mounting, a supporting pin should be used under the PC board
to minimize the effect of pick-up nozzle impact on the board. (Fig. 1)
(4) The following figures show typical results when the bottom dead center of the pick-up

nozzle is too low. (Figs 2,3)

In case of In case of
single-sided mounting (Fig.2) double-sided mounting (Fig.3)

Mounting head

With supporting pin (Fig.1)

_an

SHOLIOVdVD

—

———
Supporting . o O
pin Excessive pressure

ﬁ Cracks ﬁ
Solder peeliné; ; Cracks

1. 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 effect 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 mount-
ing & 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;

When using adhesives to mount capacitors on a PCB, inappropriate amounts of ad-
hesive on the board may adversely affect component placement. Too little adhe-
sive may cause the capacitors to fall off the board during the solder process. Too
much adhesive may cause defective soldering due excessive flow of adhesive on to
the land or solder pad.

[Recommended conditions]

Figure 2125 case sizes as examples
a 0.3mm min
b 200~300xm (when two points applied)
c Adhesives should not contact the pad

Amount of adhesives After capacitors are bonded

gL
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PRECAUTIONS

Precautions on the use of Tubular Type

4/6

Stages

Precautions

Technical considerations

4. Soldering

#Selection of Flux

1. When soldering capacitors on the board, flux should be ap-
plied thinly and evenly.

2. Flux used should be with less than or equal to 0.1 wt% (equiva-
lent to Chroline) of halogenated content. Flux having a strong
acidity content should not be applied.

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

to properly clean the boards.

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

dance with the following recommended conditions.

¢ *Reflow Soldering

1Temperature, time, amount of solder, etc. are specified in ac-
cordance with the following recommended conditions.

2. The time between solder paste application and capacitor place-
ment should be as short as possible

3. The selection of appropriate solder materials is required.

1. Flux is used to increase solderability in wave 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.

N

With too much halogenated substance (Chlorine, etc.) content is used to activate the
flux, 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.

w

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. If capacitors are used beyond the range of the following recommended conditions, heat
stresses may cause cracks inside the capacitors, and consequently degrade the reliabil-
ity of the capacitors. Above all, rapid heating/cooling or partial heating tend to be the
major causes of cracks.

[Examples of reflow soldering]

Peak temperature 230°C or less
200

Remove

Preheating ~— at135°Corless

——>|
100
/r Duration at 135 °C or more: |

seconds or less
o | | ] (| |
I I

T T T T T
0 30 60 90 120 150 180 210
Time [seconds]

Chassis temperature [*C]

1-2. Excessively long soldering times or high soldering temperatures may cause separation
of the terminations from chip bodies, or leakage of capacity.

2. If solder paste is left exposed for a long period of time before capacitors are placed the
surface dries out and a membrane film will form on the board surface causing a consid-
erable reduction in solderability.

3. During the reflow process, when too much solder paste is applied excess solder mass
can produce mechanical and heat stresses on the capacitors and may consequently
result in the breakage or cracking of the components. On the other hand, too little solder
paste will weaken the adhesion characteristics and may consequently cause separation
of components and degrade the circuit reliability.

(a) Too much solder (b) Appropriate amount

of solder

e

4. With inappropriate solder materials, solder balls may form. These solder balls must be

(c) Too little solder

thoroughly removed, since the balls would cause a reduction in capacitor electrical char-
acteristics or degradation of reliability.

TAIYO YUDEN
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PRECAUTIONS

Precautions on the use of Tubular Type

5/6

Stages Precautions Technical considerations
4. Soldering #Hand soldering with iron 1. If capacitors are used beyond the range of the following recommended conditions, heat
1 Temperature, time, amount of solder, etc. are specified in ac- stresses may cause cracks inside the capacitors, and consequently degrade the reliabil-
cordance with the following recommended conditions. ity of the capacitors. Above all, rapid heating/cooling or partial heating tend to be the
2. When touch-up work is required for repair, preheating must major causes of cracks.
be conducted with appropriate temperature control. 2. Recommended conditions for solder iron touch-up
3. Special attention should be paid to the diameter of the solder- [Example of soldering iron]
ing iron tip and wattage when additional part mounting or re- Soldering iron's temperature Watt Iron tip dia.
pair work takes place. [ic] [w] [mm]
4. The solder iron should only directly touch the external elec- Below 270 Below 20 Below 3.0 in diameter
trodes. Temperature range between iron tip and preheating temperature. 130T or less
5. Ammount of solder should be applied at the appropriate level. Duration 3 seconds or less
Number of times 3 times or less

3. Selection of soldering irons
Temperature at the tip of the soldering iron varies depending on the type of soldering
iron. If the temperature at the tip of the soldering iron is too high thermal stresses may
cause cracks in the component.

4. If the soldering iron tip touches the ceramic material directly, the component may de-
velop heat stresses, and cracks.

5. During the solder iron process, when too much solder is used it can result in mechanical
and heat stresses on the capacitors and may consequently result in the breakage or
cracking of the components. On the other hand, too little solder will weaken the adhe-
sion characteristics and may consequently cause separation of components and de-
grade the circuit reliability.

(Appropriate application of soldering iron) (Appropriate amount of solder)

solder iron —
5. Cleaning #Board cleaning 1. In the case of ultrasonic cleaning, too much power output can cause excessive vibration

1. When using ultrasonic cleaning on PC boards with capaci-
tors, avoid subjecting the PCB directly to vibration. Special
attention should be paid to output frequency and duration of
ultrasonic cleaning.

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

the capacitor's characteristics.

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 clearning period 5 min. or less
2. In case of insufficient cleaning
(1) The halogenated content in the flux residue may lead to corrosion of the terminal
electrodes or degradation of insulation resistance.
(2) When using water-soluble flux, it may degrade insulation resistance characteristics

of the capacitor surface.

6. Post cleaning processes

@Application of resin molding, etc. to the PCB and components.
1. Please contact your local Taiyo Yuden sales office before

performing resin coating or molding on mounted capacitors.

1-1. When a resin's hardening temperature is higher than the capacitor's operating tem-
perature, the stresses generated by the excess heat may lead to capacitor damage or
destruction.

1-2. With some type of resins a decomposition gas or chemical reaction vapor may remain
inside the resin during the hardening period or while left under normal storage condi-
tions resulting in the deterioration of the capacitor's performance.

1-3. Some types of coating or molding material may degrade humidity resistance. There-

fore, it is highly recommended you contact the material manufacturer before using.

TAIYO YUDEN
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PRECAUTIONS

Precautions on the use of Tubular Type

6/6

Stages

Precautions

Technical considerations

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.

2. If ceramic capacitors are dropped on the floor or a hard sur-

face they should not be used.

1. If the board is subjected to the stresses of deflection and twisting (as shown below)

when splitting or breaking away the boards, it may cause cracks in the board.

Twisting

| >
(o8 [z

Deflection

=3

N

1. Because the capacitor is made of ceramic, mechanical shocks applied to the board may
damage or crack the capacitors.
2.Ceramic capacitors which are dropped onto the floor or a hard surface may develop

defects and have a higher risk of failure over time.

8. Storage conditions

& Storage
1. To maintain the solderability of terminal electrodes and to keep
the packaging material in good condition, care must be taken to
control temperature and humidity in the storage area. Humidity
should especially be kept as low as possible. Recommended
conditions: Ambient temperature Below 40 deg C

Humidity Below 70% RH
2. Capacitors should not be kept in an environment filled with
decomposition gases such as (sulfurous hydrogen, sulfurous
acid, chlorine, ammonia, etc.)
3. Capacitors should not be kept in a location where they may be

exposed to moisture, condensation or direct sunlight.

1. Under high temperature/high humidity conditions, the decrease in solderability due to
the oxidation of terminal electrodes and deterioration of taping and packaging character-
istics may be accelerated, so the products should be used within 6 months after delivery.
After the above period, the solderability should be checked before using the capacitors.

2. Harmful gasses in the ambient air may also degrade the solderability of the terminal
electrodes resulting in a deterioration of the capacitor’s reliability.

3. Direct sunlight, the photochemical effect of resin coatings, or a rapid change in the
humidity may cause condensation on or around the terminals. So special care must be

taken to prevent reduced solderability or performance of the capacitors.

TAIYO YUDEN
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TxIvIW)-FEZ3y a7 Y
AXIAL LEADED CERAMIC CAPACITORS

OPERATING TEMP. —25~+485T

o
P 4

Qm—/WAvD

%K FEATURES

CRBEEZI v 73 FUH T HEREHEEN S Y TlpF~1uFE A
WREHE CEBROZEL N ARE

C TIUTICHENBIERIX MRS, BERSSER. REBRET Y 7. EE dard size and shape.

AN—ZHED

tors.

& APPLICATIONS

- Class1&h (3 @R DBEFEHER VB EEFEDOREIL, B. X, Y. F4#F
N4 XA FUHICRE

+ This widely used ceramic capacitor includes both monolithic and multilayer
types to provide a wide capacitance range of 1pF through 1uF in one stan-

+ Automatic insertion related costs are lower than with radial type capaci-

+ The class 1 temperature compensating (NPO) products can be used in
circuits to stabilize frequency and temperature characteristics.

+The B, X, Y and F dielectrics are optimum for bypass capacitors.

&%tz ORDERING CODE

o o (5) (6]

(8)
B

EIREE (VDC) BRI AHHFERE (pF) BREIFDE (%)
E 16 CH 0+ 60(ppm /'C) ] R= A J— +5 B | EEEY i)
T 25 RH | —220+ 60(ppm /C) 010 1 K— +10 c | el
U 50 UJ | —750+120(ppm /'C) 1R2 1.2 M— +20
SL | +350~—1000(ppm /'C) 103 10000 N— +30
9 B (YSP) +109% ( BJEHY) z— +5
o (X5R) +15% (T&EE )
P [7HurhU-FIu5od AF | (Y5V)Z38% (7] (0]
AX (Y5R) +15%
9 ~Y (V55) +22% ) — RFSIR (mm) WHEIPRES
A A= AN—ZX A— |2607—TBT-ELY an | HEEES
IR E (LX ¢d)(mm) B— |5207-J@7—£27 7~ | wmEeEEs
050 3.5X1.9( BER) KE 75€9F75-37 ($Es17) A= AN—Z
3.2X2.2( #EEH) KF 50EyFI4—3I27
NA | B&XFL—FU—F

UPO0O50SL0O010M-A -
©- @ ® o @ e ®

o o (5) (6]

B
o

(8)

O O
o

Rated voltage(VDC) Temperature Nominal Capacitance(pF) Capacitance Tolerances(%) Packaging
E 16 characteristics(ppm/C) example J— +5 B | Ammo
T 25 chH 0+ 60 010 1 K— +10 c | Bulk
u 50 RH 220+ 60 1R2 12 M— +20
U3 —750+120 103 10000 N— +30
9 SU +350:71000 % R=decimal point 7— + 80
Type AB | (Y5P) 210% (morolitictype)
P [ Axial leaded capacitors (XSR) 159 (multiayer type) e 9
AF (Y5\)F399%
9 AX (Y5R)*+15% Lead Configuration Internal code
. . " AY (Y5S)+22% A— | 26mm lead space, ammo pack Monolithic type
AN
Outside DImenSlOﬂS(Lde)[mm] ~-Blank space B— | 52mm lead space, ammo pack Standard products
050 [3:3X1L.9(monolithic type) KE | 7.5mm pitch formed lead B Multilayer type
3.2X2.2(multilayer type) 8

bulk(monolithic type)

Standard products

KF | 5.0mm pitch formed lead
bulk
NA | Axial lead, bulk

TAIYO YUDEN

A=Blank space



44f5~Ti%= EXTERNAL DIMENSIONS

T Dimensions T—E> & Taped product B Bulk Product
#D #d Z bl — bk Straight Z bl — K Straight 74—3>% Formed
4 B NA ali KE
B ERZ050 3.5max 1.9max I:Egﬂ . |-=-| |—=—|
(Monolithic Type)| (0.138max) | (0.075max) f——
52mm Pitch: ,5mm Pitch: 7:5mm
0.45+0.05 (2.05) (0.197) - (0.295)
(0.018+0.002) A 1= KF
1 ER/050 3.2max 2.2max il NA |-=-|
(Multilayer Type) | (0.126max) | (0.087max) (1.02) —— —
) Pitch: <g_Tg;)

BEEE/N1) T—2 3> AVAILABLE CAPACITANCE RANGE

Class 1 (Temperature compensating)

Class 2, 3 (High dielectric constant)

Unit : mm(inch)

B B8 % 1 7 (Monolithic type)

& % 1 7 (Multilayer type)

WV 50V(UP) WV 50V(UP) 25V (TP) 16V (EP)

Temp.char. CH RH uJ SL Temp.char. B F F X Y

Cap Cap
[pF]  |[pF : 3digits] [pF] | [pF: 3digits]

1 010 75 750

1.2 1R2 82 820

1.5 1R5 91 910

1.8 1R8 100 101

2.2 2R2 120 121

2.7 2R7 150 151

3.3 3R3 180 181

3.9 3R9 220 221

4.7 4R7 270 271

5.6 5R6 330 331

6.8 6R8 390 391

8.2 8R2 470 471

10 100 560 561
11 110 680 681
12 120 820 821
i3 130 1000 102
15 150 1200 122
16 160 1500 152
18 180 1800 182
20 200 2200 222
22 220 2700 272
24 240 3300 332
27 270 3900 392
30 300 4700 472
33 330 5600 562
36 360 6800 682
39 390 8200 822 .
43 430 10000 103 .
47 470 22000 223
51 510 33000 333
56 560 47000 473
62 620 68000 683
68 680 100000 104
100 101 220000 224
150 151 470000 474
220 221 1000000 105
330 331
470 471
680 681
1000 102
BEAEME HERERIX BENERE QX l3tans ]
Temperature char. Capacitance change Capacitance Tolerance Q or tans Class
i;}%’ 24 ;(Monolithic Type) Q=400+20C
CH 0+ 60ppm/C © M(+200 &g 2 1 7 (Multilayer Type)
Saraone Y iy |_Q=400+20C, 33pF(and over) Q1000 1
RH —220+ 60ppm/C 10pF(or over) J(£5%) Q=400+20 - C, 16pF(and over) Q=500
uJ —750+120ppm/C - Q=400F20-C
SL +350~—1000ppm/C Q=400+20- C, 33pF(and over) Q=500
EJE % 1 7 (Monolithic Type) 23
Y5P +10% tans=1.5%, 470pF(and over)tans=2.5% '
AB K (+10%) &2 2 1 7' (Multilayer Type)
X5R +15% 1200pF~39000pF : tans=3.5% 2

47000pF~100000pF  : tan3=5.0%

X(Y5R) +15% M(£20%). N(E£30%) tans=2.5% 3

Y(Y5S) +22% M(£+20%). N(+30%) tans=2.5% 3
Bi[E % 1 7 (Monolithic Type)
tans=7.5%
&/ (Multilayer Type)

300, 80 0,

AF Y5V £E% Z(=28%) 10000pF~100000pF  : tans=7.5% )
220000pF~470000pF : tans=10.0%
1000000pF . tans=15.0%

1D REEMO( )IZEIASRIEHENERR T,  Note 1 : Temperature characteristics in () are EIA Standard.

E2I20CICH T DHERTREEEE, Note 2 : Capacitance characteristics measured at 20C
LI arHAR TATL—E AR L) E%EM FEALDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

G
etc

(P.132 a Q136 F) QP.137 a

TAIYO YUDEN
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717 L—E PART NUMBERS

[BE & 1 7 Monolithic type]

Class 1
= 73 5
£ % % B LB i BRIEH
g K HERE B = tans )
RatedVoltage Tempera.tu're Capacitance Capacitance Qor Ins'ulat|on
Ordering code characteristics resistance
(DC) (pF) tolerance
UP050]010M—O cH 1.0
UP050J1R2M—0O 1.2
RH +20%
UP050J1R5M—O ~ 15
UP050J1R8M—O 1.8
UPO05012R2K—0O 2.2
UPO050[12R7K—0O 2.7
UP050[13R3K—0O 3.3
UP050[13R9K—O 3.9 Q=400+20C
+10%
UP050[J4R7K—O 4.7 (CAHERE
UPO050[J5R6K—0O CH 5.6 capacitance[pF])
UP050[16R8K—O RH 6.8 7272 URHIZ
UP050[18R2K—O U 8.2 16pFLL L i2
UP050]100J—O SL 10 Q=500
UP0500]110J—O 11 but Q=500
UP050]120J— O 12 at 16pF or over
UP050]130J—O 13 of characteristic RH
50V UP0501150J— O 15 10000MQmin
UP050(1160J—O 16
UP050[1180J—O 18
UP050[1200J—O CH. UJ. SL 20
UP050[1220J—0O 22
UP050[1240J—O [UN] 24
UP050[1270J—O SL 27 + 5%
UP050[1300J—O 30
UP050SL330J—0O 33
UP050SL360J— 0O 36
UP050SL390J—O 39
UP050SL430J—0O 43
UP050SL4703—O SL 47 Q=500
UP050SL510J—0O 51
UP050SL560J—0O 56
UP050SL620J—0O 62
UP050SL680J— O 68

TAIYO YUDEN



747 L—%E PART NUMBERS

[f&E % 1 7 Multilayer type]

Class 1
= I 5
£ B ¥ % w2 B ol BRI
£ £ HERE R E Qortans )
RatedVoltage Temperaltu.re Capacitance Capacitance Ins.ulatlon
Ordering code characteristics resistance
(DC) (pF) tolerance
UP050CH220J—0OZ 22
* UP050CH240J—0Oz 24 02400+20C
UP050CH270J—0OZ 27
* UP050CH300J—0Oz 30
UP050CH330J—0Oz 33
* UP050CH360J—0OZ 36
UP050CH390J—0Z 39
* UP050CH430J—0OZ 43
UP050CH470J—0OZ 47
* UP050CH510]—0Z 51
UP050CH560]—0Z 56
* UP050CH620]—0Z 62
UP050CH680J—0OZ 68
* UP050CH7501—0OZz 75
* UP050CH820J—0OZz 82
* UP050CH910J—0OZ 91
UP050CH101J—0OZ 100
* UP050CH1113—0OZ 110
% | UP050CH121J—-0OZ 120
* UP050CH131J—0OZ 130
50V UP050CH151J—0OZ CH 150 + 5% Q=1000 10000MQmin
* UP050CH161J—0Z 160
* UP050CH181J—0Z 180
* UP050CH201J—0Z 200
UP050CH221J—0Z 220
* UP050CH241J—0OZ 240
* UP050CH271J—0OZ 270
* UP050CH301J—0OZ 300
UP050CH331J—0Z 330
* UP050CH361J—0OZ 360
% | UP050CH391J—-0OZ 390
* UP050CH431—-0z 430
UP050CH4713—0Oz 470
* UP050CH511J—0Z 510
* UP050CH561J—0Z 560
* UP050CH621J—0Z 620
UP050CH681J—0Z 680
* UP050CH751J—0Z 750
* UP050CH821J—0OZ 820
* UP050CH911J—0OZ 910
UP050CH102J—0OZ 1000

MaOOICIHEESFE. OICiRY) — KBRS BESP AN E£T,

* AT g s

[CJPlease specify the temperature characteristics code and O lead configuration code.

% : Option

TAIYO YUDEN
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7417 L—%E PART NUMBERS

[BE & 1 7 Monolithic type]

Class 2, 3
T % . N 5 B
Z RERE - . HERRIRIL
g E i R WERE #ow t _
Temperature . ) Qortans Insulation
RatedVoltage . Capacitance Capacitance .
Ordering code characteristics resistance

(DC) (pF) tolerance
UP050B750K— O 75
UP050B820K— O 82
UP050B910K— O 91
UP050B101K— O 100
UP050B121K— O 120
UP050B151K— O 150

tans=1.5% .

UP050B181K— O 180 10000MQmin
UP050B221K— O 220

50V B +10%
UP050B271K— O 270
UP050B331K— O 330
UP050B391K— O 390
UP050B471K— O 470
UP050B561K— O 560
UP050B681K— O 680
UP050B821K— O 820
UP050B102K— O 1000
EP050X122A—0O 1200
EP050X152A—0O 1500
EP050X182A—0O 1800
EP050X222A—0O 2200 tans=2.5%
EP050X272A—0O X 2700

16V EP050X3324—0O 3300 +20% 1000MQmin

EP050X392A —0O 3900 +30%
EP050X472A—0O 4700
EP050X562A — O 5600
EP050X6822A —0O 6800
EP050Y822A—0O v 8200
EP050Y1032—0O 10000
TP0O50F103Z— O 10000 80

25V F E50% tans=7.5%
TP050F223Z2— O 22000

TAIYO YUDEN



7147 L—E PART NUMBERS

[f&E % 1 7 Multilayer type]

Class 2
= VoS N =
- L_% ¥ & R ;;:g; b o BRI
RatedVoltage Tempera.tu.re Capacitance Capacitance Ins.ulatlon
Ordering code characteristics resistance
(DC) (pF) tolerance
* UP050B122K—0Oz 1200
UP050B152K—0OZ 1500
* UP050B182K—0OZ 1800
UP050B222K—0OZ 2200
* | UP050B272K—0OZ 2700
UP050B332K—0Oz 3300
* UP050B392K—0OZ 3900
UP050B472K—0OZ 4700
* UP050B562K—0OZ 5600
UP050B682K—0Z 6800 tans=3.5% 5000MQmin
* UP050B822K—0Z 8200
50V UP050B103K—0Z B 10000 +10%
* UP050B123K—0Oz 12000
UP050B153K—0Oz 15000
* UP050B183K— 0Oz 18000
UP050B223K—0OZ 22000
* | UP050B273K—0Oz 27000
UP050B333K—0Oz 33000
* UP050B393K—0Z 39000
UP050B473K—0OZ 47000
* UP050B563K—0Z 56000
UP050B683K—0Z 68000 tans=5.0% 1000MQmin
* UP050B823K—0Z 82000
UP050B104K—0OZ 100000
UP050F1032— 0Oz 10000
UP050F223Z2— 0Oz 22000 )
tans=7.5% 1000MQmin
UP050F473Z2— 0Oz 47000
50V UP050F104Z—0Z F 100000 8%
UP050F2247—0OZ 220000 )
tans=10.0% 500MQmin
UP050F474z— 0Oz 470000
UP050F1052— 0Oz 1000000 tans=15% 250MQmin

BaDAICIRBREHRTZ. Ok — FERSERSIAY T,

APlease specify the capacitance tolerance code and O lead configuration code.

% : Option

TAIYO YUDEN
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M ELECTRICAL CHARACTERISTICS

cFFERE—BEHM Capacitance -vs- Temperature Characteristics

Class1 Class2,3

101K

Capacitance change (%)
Capacitance change (%)

-20 0 20 40 60 80 -20 0 20 40 60 80
Temperature (°C) Temperature (°C)

136 TAIYO YUDEN



2 PACKAGING

DIZ#HE  Standard quantity
. ) — FIREES ZHEME(PCS)
i o ;
Type Lead configuration Standard quantity
code {58 Buk | T—E>% Taping
A—(26mmig) 1.024 inchwide | —— 3000
1&Ewm B— (52mmig) 2.047 inches wide | —— 3000
Multilayer type | NA 1000 —
KF 3000 —
A—(26mmig)1.024 inch wide | —— 4000
. B— (52mmfg) 2.047 inches wide | —— 4000
HEW o
s NA 1000 —
Monolithic type
F 3000 —
KE 3000 —

Qe EE IR Dimensions of Bulk Products

- NAFZIX  NA configuration

i
—
— ]
o
' ¢ L e  Tlepl
5 R ~F % Dimensions(mm)
Type 4D L #d £
BB 2.2max 3.2max 0.45+0.05 20.0min
Multilayer type| (0.087) (0.126) (0.018+0.002) (0.787)
HET 1.9max 3.5max 0.45+0.05 20.0min
Monolithic type (0.075) (0.138) (0.018+0.002) (0.787)
Unit : mm(inch)
- KF/KETS IR KF/KE configuration
W
¢d =

*  —l¢Dl—

B % U_EKFE% ~ 7% Dimensions(mm)
Type configuration 4D L W #d 1
code
TREN KE 2.2max |3.2max | 5.0+0.5 |0.45+0.05| 6.5+0.5
Multilayer type (0.087max) |(0.126max) |(0.197+0.020)|(0.018:0.020) |(0.256:0.020)
HER KE 1.9max |3.5max | 5.040.5 |0.45%0.05| 6.5+0.5
Monolithic type (0.075max) {(0.138max) |(0.197+0.020) |(0.018+0.020) (0.256::0.020)
HER KE 1.9max |3.5max | 7.5+0.5 |0.45%0.05| 6.5+0.5
Monolithic type| (0.075max) |(0.138max) |(0.295+0.020) |(0.018+0.020) |(0.256:0.020)
Unit : mm(inch)

@7 —E> U<t Taping Dimensions

A—(a : 26mmiiE) Fik(a & 1.024 inch wide)configuration

SHOLIOVdVD E

——h L =
| m sl
H— = =
+0_,r — SN —~—r -
[ | | | S
i a I |: 3 ""’g
| ol | SH
p— p— N~
r= S I
| | | S
=T = = a
| I_. f
— } - 1
I —I «+— 3.2min
| | (0.126min)
L— 0.8max
L1 L2 (0.031max)
l— 6+1
a (0.236+0.039)
+ 3 R/EA
> = T & A
T Dimensions Minimum
e insertion
yp 4D L a b [l I] ¢d | pich
EEW 22 3.2
Multilayer| max max
type  |(0.087max) |(0.126max)
26705/ 0.8LIF | 0.5max 0454005 5.0
HEW 1.9 35 .
Monolithic| max max (L024777) |(0.03L or less)|(0.020max.) |(0.018+0.002) | (0.197)
type  |(0.075max)|(0.138max)

Unit - mm(inch)

B—(a : 52mmi&) F51k(a : 2.047 inches wide)configuration

— —h L ——
| m sl
H— = =
+0—l[— N~ ~
[ | | | S
} = = ng
| of | SH
p— p— N~
r= [ 1°2
| | | S
=T = = 15
I_ I_.
— } - 1
I —I «+— 3.2min
| | (0.126min)
L—O.Smax
L1 L2 (0.031max)
l— 6+1
a (0.236+0.039)
+ 3 REA
2 3 Cy 7
- Dimensions Minimum
e insertion
yp 4D L a b |IL-L | ¢d pitch
HEW 22 3.2
Multilayer| max max
type  |(0.087max)|(0.126max)
SZti 1.2B1F | 1.0max [0.45+0.05| 5.0
HEW 1.9 35 o
Monolithicl max max (2,047 120)[(0.047 or less) (0.039max.) | (0.01840.002) | (0.197)
type  |(0.075max) |(0.138max)

TAIYO YUDEN
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DATA

AXIAL LEADED CERAMIC CAPACITORS

®/5

Item

Specified Value

Temperature Compensating(Class 1)

High Permittivity(Class 2)

Semiconductor(Class 3)

Monolithic type

Multilayer Type

Monolithic type

Multilayer Type

Monolithic type

Test Methods and Remarks

N

SHOLIOVdVD

1.0perating Temperature | -25 to +85C —55~+85C —25~+485C B:—25~+85C —25~+85C
(X5R:—55~+85C)
Range F:—25~+85C
(Y5V:—30~+85C)
2.Storage Temperature | -25to +85C
Range
3.Rated Voltage 50vVDC 50vDC 16VDC,25VDC,50VDC |16VDC,25VDC,50VDC
4.Withstanding | Between | No abnormality Applied voltage: Rated Voltage X3
Voltage terminals (Class 1) (Class 2: Monolithic type)
Rated VoltageX1.5 (Class 3: B)
18V (Class 3: X,Y)
Rated Voltage X2
(Class 2: Multilayer type) (Class 3: F)
Rated VoltageX2.5
(Class 2: Multilayer type 50VDC)
Duration: 1 to 5 sec.
Charge/discharge current: 50mA max. (Class 1,2)
10mA max. (Class 3)
Between | No abnormality Metal globule method
terminals Applied voltage: Rated VoltageX2.5
and body Duration: 1 to 5 sec.
Charge/Discharge current : 50mA max.
5.Insulation Resistance | 10,000 MQ min. 10,000 MQ min. Rated voltage: 16 VDC | 1 000 MQ min. Applied voltage: Rated voltage
F: 250 MQ min. ion : 60+
Rated voltage: 25 VDC Duration : 605 sec.
B: 1,000 MQ min.
Rated voltage: 50 VDC
B(X5R) :
1200pF~39000pF - 5000MQmin.
47000pF~100000pF : 1000MQmin.
F(Y5V) :
10000pF~100000pF - 1000MQmin.
220000pF~470000pF : 500MQmin.
1000000pF + 250MQmin.
6.Capacitance 1.8 pF or under : £20% | +5% Rated voltage: 50 VDC | Rated voltage: 16 VDC | Rated voltage: 16 VDC | Measuring frequency

2.2 pFt08.2 pF: £10%

B: 75 pF to 560 pF

F: 1,000,000 pF: % %
Rated voltage: 25 VDC

X: 1,200 pF to 6,800

1MHz=%20% (Class 1: Monolithic type)

10 pF or over :+5% 1 +10% B: 100,000 pF: £10% pF: £20%, =30% 1kHz=+20% (Class 2: Monolithic type) (Class 3)
Rated voltage: 50 VDC | Y: 8,200 pF, 10,000 | 1MHz=+10% (Class 1: Multilayer type C=1000pF)
Eg((:\lj)): :—'510(’:? pF : £20%, +30% | 1kHz+10% (Class 1: Multilayer type C>>1000pF)
- 0
0 Rated voltage: 25 VDC | 1kHz+10% (Class 2: Multilayer type)
F:10,000 pF, 22,000 pF | Measuring voltage:1.0+0.5Vrms
(180% (Class 1,2) (Class 3: B,X,Y)
Rated voltage: 50 VDC 0.1Vrms max. (Class 3: F)
B: 680 pF to 1,000 | Measuring temperature: 20 (Monolithic type)
pF: £10% Bias application: None
7.Q or Tangent of 30 pF or under : 30 pF or under : B: 75 pF to 390 pF: | Rated voltage: 16 VDC | Rated voltage: 16 VDC
Loss Angle Q2400+20C Q2400+20C 1.5% max. F: 15.0% max. X: 2.5% max.
Rated voltage: 25 VDC
33 pF or over : Q2500 30 pF or over : 470 pF to 560 pF: B: 5.0% max. Y: 2.5% max.
16 pF to 18 pF of RH Q21000 2.5% max Rated voltage: 50 VDC | Rated voltage: 25 VDC
Q500 B(XSR) : F: 7.5% max.
. . 1200pF~39000pF  : 3.5% max.
C= Nominal capacitance 70009 ~L000005F : 5.0% max, Rated voltage: 50 VDC
[pF] F(Y5V) : B: 2.5% max.
10000pF~100000pF : 7.5% max.
220000pF~A470000pF - 10.0% max.
1000000pF < 15.0% max.
8.Capacitance | (When | CH: 060 CH : 0+60 B: +£10% Rated voltage: 16 VDC | Rated voltage: 16 VDC | Measurement of capacitance at 20°C and 857, —25C
. +30 il
Change due to | voltage | RH: -220+60 [ppm/c] F: a5 % X: £15% v: +209, | Shall be made to calculate temperature characteris
Rated voltage: 25 VDC tic by the following equation. (Class 1)
Temperature o1} is not UJ: -750+120 - 4109 Rated voltage: 25VDC | (¢ - ¢
' . B: +10% o (Ces-Cyp) % 106 (PpM/C)
Rate of Capaciq applied) | SL: +350 to -1,000 Rated voltage: 50 VDC | F: T35 % Cpy X AT
. B:+10% . (C55-Ch)
tance Change m/C| Rated voltage: 50 VDC | - ~=25__~20° 5 (ppm/C,
9 [ppmc] (X5R:+15%) ¢ Cpo X AT X 10° (ppm/C)

F: 1329
(Y5V:F22%)

B: £10%

Change of maximum capacitance deviation in step 1
to 5 (Class 2,3)

Temperature at step 1: 20C Temperature at step 4: 85C
Temperature at step 2: -25C Temperature at step 5: 20C
Temperature at step 3: 20C (Reference temperature)
Reference temperature for X5R and Y5V shall be +25°C

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.
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RELIABILITY DATA 5

AXIAL LEADED CERAMIC CAPACITORS

Specified Value

Item Temperature Compensating(Class 1) High Permittivity(Class 2) Semiconductor(Class 3) Test Methods and Remarks

Monolithic type Multilayer Type Monolithic type Multilayer Type Monolithic type

9.Terminal Tensile Apply the stated tensile force progressively in the di-

Strength

No abnormality such as cut lead, or looseness.
rection to draw terminal.

Nominal wire diameter | Tensile force Duration
[mm] [N] [s]

0.45 19.6 5

N

Torsional | No abnormalities, such as cuts or looseness of terminals. Suspend a mass at the end the terminal, incline the body
through angle of 90° and return it to initial position.

This operation is done over a period of 5 sec. Then
second bend in the opposite direction shall be made.

Number of bends : 2 times

Nominal wire Bending force
diameter [mm] [N] kgl

0.45 2.45 0.25

Mass weight

SHOLIOVdVD

Rated voltage: 16VDC
Appearance: No significant

10.Resistance to Appearance: No Appearance: No Appearance: No Rated voltage: 16 VDC According to JIS C 5102 clause 8.2

Appearance: No significant

Vibration significant abnormality |significant abnormality |significant abnormality | abnormality N Vibration type: A
c it h e " h e " h | Capaciance change: Wihin 209 | abnormelity o . o
apacitance change: | Capacitance change: | Capacitance change: | ;0 s- 15 09 max. | capachance change Directions: 2 hrs each in X,Y and Z directions
1.8 pForunder:  |Within +5% Within +10% Iulaton resistance: 250 MAMIN. . i 49096 Within +30% | Total: 6 hrs
o Withstanding voltage: No '
Within +20% Q: tan &: 75 pF to 390 | abnormality tan &: 2.5% max. Frequency range: 10 to 55 to 10Hz(1 min)
2.2 pF 10 8.2 pF: 30 pForunder:  |pF: 1.5% max. Rated voliage: 25 VDC, Insuaonesisance100OMA | it e 1.5 mm
- min.
ithin +109 >, . Appearance: No significant ; . :
Within +£10% Q=400+20C 470 pF to 560 pF: agr?mma\ity 9 Wihstanding votiage: No Mounting method: Soldering onto the PC board
10 pF or over 30 pF or over : 2.5% max. Capacitance change: Within abnormality
+10%
Within £ 5% Q=1000 Insulation resistance: Qﬁofs,g% max. Rated voltage: 25VDC
Q:30 pF orunder : |Insulation resistance: | 10,000 MQ min. Insulation esistance: 1,000 M@ | Appearance: No significant
min. abnormality
. ) ] ) . , )
Q=400+20C 10,000 MQ min. Withstanding voltage: W\thstanqlng voltage: No Capaciance chrge Wi f§8 %
33 pF : Withstanding voltage: | No ab it abnomalfy
pF or over : ithstanding voltage: |No abnormality Rated voltage: 50 VDC tan &: 7.5% max.
Q=500 No abnormality Appearance: No significant | nsulation resistance:1,000 MQ
abnormality "
16 pF to 18 pF of RH: B(X5R) min.
3 + Withstanding voltage: No
02500 Capaqtance change: Within£10 % ! g voltag
l?ggOIF 39000pF :35% abrormelty
C= Nominal capacitance pF~39000pF  : 3.5%max. |
P’ HT000gF~ 100000 -5 0%y, | RE vollage: 50VDC
[pF] Insulation resistance: Appearance: No significant
Insulation resistance: 1200pF~39000pF - S000MQmin. | abnormality
47000pF~100000pF: 1000MQmin. Capacitance change: Within
10,000 MQ min. F(Y5V) ’
Capaciance change: Within *55% | £10%
Withstanding voltage: tans : tan & 2.5% max.
. 10000pF~100000pF: 7.5%max. .
No abnormality 2200005~ £TO000pF: 10 0. Insulation resistance: 1,000 MQ
1000000pF :15.0%max, | min.
Insulation resistance: Withstanding voltage: No
L0000~ L000000F: 1000, | -
220000pF~470000pF: S00MQmin, | 20"Ormalty
1000000pF  250MQmin.
11.Free Fall Appearance: No Appearance: No Rated voltage: 50 VDC |Rated voltage: 16 VDC Rated voltage: 16 VDC Drop Test: Free fall

significant abnormality

Capacitance change:

1.8 pF or under : Within £5% Capacitance change: |Insulation resistance: 250 MQ | ithin +20%, Within +30% | Total number of drops: 5 times
min.
Within £20% Q: Within £10% Withstanding voltage: No tan §: 2.5% max.
X . . . |abnormality Insulation resistance; 1000 MQ
2.2 pFto 8.2 pF: 30 pF or under : tan §: 75 pF to 390 pF: Rated voltage: 25 VOC, i
Within £10% Q=400+20C 1.5% max. . . :
Appearance: No significant | Wihstanding voliage: No
10 pF or over 30 pF or over : 470 pF to 560 pF: abnormality abnormality
Within + 5% Q=1000 2.50% max. Eigﬁ/g“a"” change: Within | pated voltage: 25 VDC
Q: 30 pF or under Insulation resistance: |Insulation resistance: | tan 8: 5.0% max. Appearance: No significant
_ . 10,000 MQ mi Insulation resistance: 1,000 MQ |abnormality
- Q=400+20C 10,000 M@ min. ! min. vamh anding voage: N Capacitance change: Within59%
33 pF or over : Withstanding voltage: |Withstanding voltage: at;;a?r:ghgg voliage:No-—— | 7,50 max.
Q=500 No abnormality No abnormality Rated voltage: 50 VDC Insulation resistance: 1,000 MQ
Appearance: Nosignificant | i
16 pF to 18 pF of abnormality :
B(X5R) Withstanding voltage: No
RH: Q=500 !
Capacitance change: Within£10 % | abnormality
C= Nominal tang ©

capacitance [pF]
Insulation resistance:
10,000 MQ min.
Withstanding voltage:

No abnormality

significant abnormality

Capacitance change:

Appearance: No

significant abnormality

Appearance: No significant
abnormality

Capaciance change: Within* 50 %
tan &: 15.0% max.

1200pF~39000pF  : 3.5%max
47000pF~100000pF : 5.0%max,
Insulation resistance:
1200pF~39000pF : 5000MQmin.
47000pF~100000pF: 1000MQmin.
F(¥5V)

Capacitance change: Within *53%
tans :

10000pF~100000pF: 7.5%max.
220000pF~470000pF: 10.0%max.
1000000pF +15.0%max.
Insulation resistance:
10000pF~100000pF: 1000MQmin,
220000pF~470000pF: 500MQmin.
1000000pF  250MQmin.

Appearance: No significant
abnormality
Capacitance change:

Rated voltage: 50 VDC
Appearance: No significant
abnormality

Capacitance change: Within
+10%

tan &: 2.5% max.

Insulation resistance: 1,000
MQ min.

Withstanding voltage: No
abnormality

Impact material: Floor
Height: 1 m

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.
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Item

Specified Value

Temperature Compensating(Class 1)

High Permittivity(Class 2)

Semiconductor
(Class 3)

Monolithic type

Multilayer Type

Monolithic type

Multilayer Type

Monolithic type

Test Methods and Remarks

12.Body Strength

No abnormality such as damage

Applied force: 19.6N
Duration: 5 sec.

Speed: Shall attain to specified force in 2 sec.

@ 0.5R

7
£90°

]
2.0mm

13.Solderability

At least 75% of lead surface is covered with new solder.

Solder temperature: 230+5C
Duration: 2+0.5 sec. (This test may be applicable

after 6 months storage.)

14.Soldering

Appearance: No
significant abnormality
Capacitance change:
1.0 pF to 4.7pF :
Within +0.25 pF

5.6 pF or over :
Within £5%

Q: 30 pF or under :
Q=400+20C

33 pF or over : Q=500
16 pF to 18 pF of RH:
Q=500

C= Nominal
capacitance [pF]
Insulation resistance:
10,000 MQ min.
Withstanding voltage:

No abnormality

Appearance: No
significant abnormality
Capacitance change:
Within £2.5%
Q:
30 pF or under :
Q=400+20C
30 pF or over :
Q=1000
Insulation resistance:
10,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 50 VDC
Appearance: No
significant abnormality
Capacitance change:
Within =10%

tan 8: 75 pF to 390 pF:
1.5% max.

470 pF to 560 pF:
2.5% max.
Insulation resistance:
10,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 16 VDC
Appearance: No significant abnormality
Capacitance change: Within£20%
tan &: 15.0% max.
Insulation resistance: 250 MQ min.
Withstanding voliage: No abnormality
Rated voltage: 25 VDC,
Appearance: No significant abnomality
Capacitance change: Within10%
tan 8. 5.0% max.
Insulation resistance: 1,000 MQ min.
Withstanding voltage: No abnormality
Rated voltage: 50 VDC
Appearance: No significant abnormaity
BX5R)
Capacitance change:
1200pF~39000pF : Within 7.5%
47000pF~100000pF : Within 10.0%
tans
1200pF~39000pF  : 3.5%max.
47000pF~100000pF : 5.0%max.
Insulation resistance:
1200pF~39000pF : 5000MQmin,
47000pF~100000pF: 1000MQmin,
F(Y5V)
Capacitance change:
10000pF~1000000pF: Within20.0%
tans +
10000pF~100000pF: 7.5%max.
220000pF~470000pF: 10.0%max.
1000000pF +15.0%max.
Insulation resistance:
10000pF~100000pF: 1000MQmin.
220000pF~470000pF: 500MQmin,
1000000pF : 250MQmin.
Withstanding voltage: No abnormality

Rated voltage: 16 VDC
Appearance: No significant
abnormality

Capacitance change: Within
+10%

tan 8: 2.5% max.

Insulation resistance: 1,000 MQ
min,

Withstanding voltage: No
abnormality

Rated voltage: 25 VDC
Appearance: No significant
abnormality

Capacitance change: Within
+30%

tan 8. 7.5% max.

Insulation resistance: 1,000 MQ
min.

Withstanding voltage: No
abnormality

Rated voltage: 50 VDC
Appearance: No significant
abnormality

Capacitance change: Within
+10%

tan : 2.5% max.

Insulation resistance: 1,000 MQ
min,

Withstanding voltage: No
abnormality

(Class 1, Class 2: Monolithic type, Class 3)

Solder temperature: 350+10C

Duration: 3 i?:é sec.

or

Solder temperature: 260+5C

Duration: 10+1 sec.

Immersed conditions: Inserted into the PC board
(with t=1.6mm, hole=1.0mm diameter)

Recovery: 4 to 24 hrs of recovery under the standard

condition after the test.

(Class 2: Multilayer type)

Solder temperature: 270+5C

Duration: 5+0.5 sec.

Immersed conditions: Inserted into the PC board

(with t=1.6mm, hole=1.0mm diameter)

Preconditioning: 1 hr of preconditioning at 150*%;c
followed by 48=+4 hrs of recovery
under the standard condition.

Recovery: 48+4 hrs of recovery under the standard

condition after the test.

15.Resistance to Solvent

No abnormality in appearance and legible marking.

According to JIS C 5102 clause 8.7.4.
Type of test: Method 1

Solvent temperature: 20 to 25C
Duration: 30+5 sec.

Solvent Type: A in Table 23, Isopropyl alcohol

16.Thermal Shock

Appearance: No
significant abnormality
Capacitance change:
1.0 pF to 10 pF:
Within £0.5pF

11 pF or over

Within 5%

Q :Under 10 pF:
Qz200+10C

10 pF to 30 pF:
Q=275+2.5C

33 pF or over: Q=250
16 pF to 18 pF of
RH: Q=250

C= Nominal
capacitance [pF]
Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Appearance: No
significant abnormality
Capacitance change:
Within +5%
Q:
30 pF or under :
Q=z275+2.5C
30 pF or over :
Q=350
Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 50 VDC
Appearance: No
significant abnormality
Capacitance change:
Within +10%

tan §: 75 pF to 390 pF:
2.5% max.

470 pF to 560 pF:
4% max.

Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 16 VDC
Appearance: No significant abnormality
Capacitance change: Within £30%
tan 8: 17.5% max.
Insulation resistance: 50 MQ min.
Withstanding votage: No abnormality
Rated voltage: 25 VDC,
Appearance: No significant abnormality
Capacitance change: Within £15%
tan &: 7.5% max.
Insulation resistance: 500 MQ min.
Withstanding voliage: No abnormality
Rated voltage: 50 VDC
Appearance: No signficant abnomality
B(X5R)
Capacitance change:
1200pF~39000pF : Within 12.5%
47000pF~100000pF ; Within 15.0%
tang +
1200pF~39000pF  :5.0%max.
47000pF~100000pF : 7.5%max.
Insulation resistance:
1200pF~39000pF : 2000MQmin.
47000pF~100000pF: 500MQmin.
F(Y5V)
Capacitance change:
10000pF~1000000pF: Within30.0%
tans
10000pF~100000pF: 12.5%max.
220000pF~470000pF: 15.0%max.
1000000pF 1175%max.
Insulation resistance:
10000pF~100000pF : 500MQmin.
220000pF~470000pF : 250MQmin.
1000000pF + 50MQmin.
Withstanding voltage: No abnormality

Rated voltage: 16 VDC
Appearance: No significant ab-
normality

Capacitance change: Within £10%
tan §: 4% max.

Insulation resistance: 500 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 25 VDC
Appearance: No significant abnor-
mality

Capacitance change: Within +30%
tan ¢: 12.5% max.

Insulation resistance: 500 MQ min.
Withstanding voltage: No ab-
normality

Rated voltage: 50 VDC
Appearance: No significant ab-
normality

Capacitance change: Within +10%
tan &: 4% max.

Insulation resistance: 500 MQ min.
Withstanding voltage: No ab-
normality

Conditions for 1 cycle

Step | Temperature ['C] |Duration [min]
1 Room temperature Within 3
2 —25 713 3043
3 Room temperature Within 3
4 +85 3 303
5 Room temperature Within 3

Number of cycles: 5
Preconditioning: 1 hr of preconditioning at 150 igo"c
followed by 48+4 hrs of recovery
under the standard condition.
(Class 2: Multilayer type)
Recovery: 1 hr of recovery under the standard condi-
tion after the removal from test chamber.
(Monolithic type)

48=+4 hrs of recovery under the standard

condition after the removal from test chamber.

(Class 2: Multilayer type)

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.
Thermal Shock is also referred to as "rapid change of temperature" under IEC specifications.
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Item

Specified Value

Temperature
Compensating(Class 1)

High Permittivity(Class 2)

Semiconductor
(Class 3)

Monolithic type

Multilayer Type

Monolithic type

Multilayer Type

Monolithic type

Test Methods and Remarks

17.Damp Heat
(steady state)

Appearance: No
significant abnormality
Capacitance change:
1.0 pF to 10 pF:
Within £0.5pF

11 pF or over
Within + 5%

Q: Under 10 pF:
Qz=200+10C

10 pF to 30 pF:
Qz275+2.5C

33 pF or over :
Q=250

16 pF to 18 pF of
RH: Q=250

C= Nominal
capacitance [pF]
Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Appearance: No
significant abnormality
Capacitance change:
Within £5%
Q:
30 pF or under :
Qz=275+2.5C
30 pF or over :
Q=350
Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 50 VDC
Appearance: No
significant abnormality
Capacitance change:
Within =10%

tan §: 75 pF to 390
pF: 2.5% max.

470 pF to 560 pF:
4% max.

Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 16 VDC

Rated voltage: 16 VDC
e: No si

Appearance: No si

abnormality

Capacitance change: Within £30%
tan 8: 17.5% max.

Insulation resistance: 50 MQ min.
Withstanding voltage: No
abnormality

Rated voltage: 25 VDC,

Rated voltage: 50 VDC
Appearance: No significant
abnormality

B(X5R)

Capacitance change:
1200pF~39000pF : Within 12.5%
47000pF~100000pF : Within 15.0%
tand :

1200pF~39000pF  :5.0%max.
47000pF~100000pF : 7.5%max.
Insulation resistance:
1200pF~39000pF : 1000MQmin.
47000pF~100000pF: 500MQmin
F(Y5V)

Capacitance change:
10000pF~1000000pF: Within30.0%
tans

10000pF~100000pF: 12.5%max.
220000pF~470000pF: 15.0%max.
1000000pF :17.5%max.
Insulation resistance:
10000pF~100000pF: 500MQmin.
220000pF~470000pF: 250MQmin.
1000000pF  50MQmin.
Withstanding voltage: No abnor
mality

abnormality

Capacitance change: Within £10%
tan &: 4% max.

Insulation resistance: 500 MQ min.
Withstanding voltage: No
abnormality

Rated voltage: 25 VDC
Appearance: No significant
abnormality

Capacitance change: Within £30%
tan : 12.5% max.

Insulation resistance: 500 MQ min.
Withstanding voltage: No
abnormality

Rated voltage: 50 VDC
Appearance: No significant
abnormality

Capacitance change: Within £10%
tan &: 4% max.

Insulation resistance: 500 MQ min.
Withstanding voltage: No ab-
normality

Temperature: 40+2C
Humidity: 90 to 95 % RH
Duration: 500 *2* hrs
Preconditioning: 1 hr of preconditioning at 150 fgu’c
followed by 48+4 hrs of recovery
under the standard condition.
(Class 2: Multilayer type)
Recovery: 1 hr of recovery under the standard condi-
tion after the removal from test chamber.
(Monolithic type)
24+2 hrs of recovery under the standard
condition after the removal from test cham-
ber. (Class 1: Multilayer type)
484 hrs of recovery under the standard
condition after the removal from test cham-

ber. (Class 2: Multilayer type)

18.Loading under
Damp Heat

Appearance: No

significant abnormality

Capacitance change:

1.0 pF to 10 pF :

Within +0.75pF

11 pF or over

Within +7.5%

Q: 30 pF or under:
Qz=100+¥ C

33 pForover :

Q=125

16 pF to 18 pF of

RH: Q=125

C= Nominal

capacitance [pF]

Insulation resistance:

500 MQ min.

Withstanding voltage:

No abnormality

Appearance: No
significant abnormality
Capacitance change:
Within £7.5%
Q:
30 pF or under :
Q=100+10/3-C
30 pF or over :
Q=200
Insulation resistance:
500 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 50 VDC
Appearance: No
significant abnormality
Capacitance change:
Within +10%

tan 8: 75 pF to 390 pF:
2.5% max.

470 pF to 560 pF:
5% max.

Insulation resistance:
500 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 16 VDC

Rated voltage: 16 VDC
e: No si

Appearance: No si

abnormality

Capacitance change: Within +30%
tan &: 17.5% max.

Insulation resistance: 25 MQ min.
Withstanding voltage: No ab-
normality

Rated voltage: 25 VDC,

Rated voltage: 50 VDC
Appearance: No significant ab-
normality

B(X5R)

Capacitance chiange:
1200pF~39000pF : Within 125%
47000pF~100000pF : Within 15.0%
tans «

1200pF~39000pF  : 5.0%max.
47000pF~100000pF : 7.5%max.
Insulation resistance:
1200pF~39000pF : 500MQmin.
47000pF~100000pF: 250MQmin.
F(Y5V)

Capacitance change:
10000pF~1000000pF: Within30.0%
tand »

10000pF~100000pF: 12.5%max.
220000pF~470000pF: 15.0%max.
1000000pF :17.5%max.
Insulation resistance:
10000pF~100000pF : 250MQmin.
220000pF~470000pF : 125MQmin.
1000000pF : 25MQmin.
Withstanding voltage: No ab-
normality

abnormality

Capacitance change: Within +10%
tan &: 5% max.

Insulation resistance: 250 MQ
mi

n.
Withstanding voltage: No ab-
normality

Rated voltage: 25 VDC
Appearance: No significant ab-
normality

Capacitance change: Within +30%
tan 8: 12.5% max.

Insulation resistance: 250 MQ min.
Withstanding voltage: No ab-
normality

Rated voltage: 50 VDC
Appearance: No significant ab-
normality

Capacitance change: Within £10%
tan &: 5% max.

Insulation resistance: 250 MQ min.
Withstanding voltage: No ab-
normality

Temperature: 40+2C
Humidity: 90 to 95 % RH
Duration: 500 *3*hrs
Applied voltage: Rated voltage
Preconditioning: Voltage treatment (Class 2: Multi-
layer type)
Recovery: 1 hr of recovery under the standard condi-
tion after the removal from test chamber.
(Class 1, Class 2: Monolithic type)
24+2 hrs of recovery under the standard
condition after the removal from test cham-
ber. (Class 1: Multilayer type)
484 hrs of recovery under the standard
condition after the removal from test chamber.
(Class 2: Multilayer type)
30 min. of conditioning at 150+3C
followed by 1 hr of recovery under the
standard conditon after the removal from

test chamber. (Class 3)

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.
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AXIAL LEADED CERAMIC CAPACITORS
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Item

Specified Value

Temperature
Compensating(Class 1)

High Permittivity(Class 2)

Semiconductor
(Class 3)

Monolithic type

Multilayer Type

Monolithic type

Multilayer Type

Monolithic type

Test Methods and Remarks

19. High Temperature
Loading Test

Appearance: No
significant abnormality
Capacitance change:
1.0 pFto 10 pF:
Within +0.3pF

11 pForover :
Within + 3%

Q: Under 10 pF :
Q=200+10C

10 pF to 30 pF :
Qz275+2.5C

33 pF or over :
Q=250

16 pF to 18 pF of RH:
Q=250

C= Nominal
capacitance [pF]
Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Appearance: No
significant abnormality
Capacitance change:
Within + 3%
Q:
30 pF or under :
Qz=275+2.5C
30 pF or over :
Q=350
Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 50 VDC
Appearance: No signifi-
cant abnormality
Capacitance change:
Within +10%

tan §: 75 pF to 390 pF:
2.5% max.

470 pF to 560 pF: 4% max.
Insulation resistance:
1,000 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 16 VDC
Appearance: No significant abnor-
mality

Capacitance change: Within £30%

tan 8: 17.5% max.

Insulation resistance: 50 MQ min.

Withstanding voltage: No abnor-

mality

Rated voltage: 25 VDC,

Rated voltage: 50 VDC

Appearance: No significant abnor-

mality

B(X5R)

Capacitance change:
1200F~39000pF : Within 12.5%
47000pF~100000pF : Within 15.0%

tans +
1200pF~39000pF  :5.0%max,
47000pF~100000pF : 7.5%max.
Insulation resistance:
1200pF~39000pF - 1000MQmin.
47000pF~100000pF: 500MQmin.
F(Y5V)

Capacitance change:
10000pF~1000000pF: Within30.0%
tans ©
10000pF~100000pF: 10.0%max.
220000pF~470000pF: 125%max.
1000000pF 1 175%max.
Insulation resistance:
10000pF~100000pF: 500MQmin.
220000pF~470000pF: 250MQmin.
1000000pF + 50MQmin.
Withstanding voltage: No abnor-
mality

Rated voltage: 16 VDC
Appearance: No significant ab-
normality

Capacitance change: Within £10%
tan &: 4% max.

Insulation resistance: 500MQ min.
Withstanding voltage: No abnor-
mality

Rated voltage: 25 VDC
Appearance: No significant ab-
normality

Capacitance change: Within +30%
tan &: 10% max.

Insulation resistance: 500MQ min.
Withstanding voltage: No abnor-
mality

Rated voltage: 50 VDC
Appearance: No significant ab-
normality

Capacitance change: Within £10%
tan &: 4% max.

Insulation resistance: 500 MQ min.
Withstanding voltage: No abnor-
mality

Temperature: 85 *3C

Duration: 1000%® hrs

Applied voltage: Rated voltageX2 (Class 1)

(Class 2)

Rated voltageXX1.5 (Class 3: B, F)

Rated voltageX1.125 (Class 3: X, Y)

Preconditioning: Voltage treatment (Class 2: Multi-

layer type)

Recovery: 1 hr of recovery under the standard condi-
tion after the removal from test chamber.

(Class 1, Class 2: Monolithic type)

24+2hrs of recovery under the standard

condition after the removal from test cham-
ber. (Classl:Multilayer type)

48=4 hrs of recovery under the standard

condition after the removal from test cham-

ber. (Class 2: Multilayer type)

As for Class2:Multilayer type
B:47000pF~100000pF
F:220000pF~1000000pF

1hr of conditioning at 150 *9;C

followed by 48=+4 Hr of recovery under the

standard condition after the removal from

test chamber.

30 min. of conditioning at 150+3C followed

by 1 hr of recovery under the standard

condition after the removal from test cham-

ber. (Class 3)

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+2°C of temperature, 60 to 70% relative humidity, and 86 to 106kPa of
air pressure. Unless otherwise specified, all the tests are conducted under the "standard condition."
Withstanding voltage is also referred to as "voltage proof* under IEC specifications.
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PRECAUTIONS

Precautions on the use of Axiel Leaded Ceramic Capacitors

/2

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
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.

@ Verification of Rated voltage (DC rated voltage)

1. The operating voltage for capacitors must always be lower
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.

N

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.

@ Self-generated heat (Verification of Temperature)

1. If the capacitors specified only for DC use are used in AC or
pulse circuits, the AC or a pulse current can generate heat
inside the capacitor so the self-generated temperature rise
should be limited to within 20C. The surface temperature
measured should include this self-temperature rise. There-
fore, it is required to limit capacitor surface temperature in-
cluding self -generated heat should not exceed the maximum

operating temperature of +85C.

#Operating Environment precautions

1. Capacitors should not be used in the following environments:
(1)Environmental conditions to avoid

a. exposure to water or salt water.

b. exposure to moisture or condensation.

I3}

. exposure to corrosive gases (such as hydrogen sulfide, sulfu-

rous acid, chlorine, and ammonia)

1-1. When an AC or a pulse voltage is applied to capacitors specified for DC use, even if the
voltage is less than the rated voltage, the AC current or pulse current running through
the capacitor will cause the capacitor to self-generate heat because of the loss charac-
teristics.

The amount of heat generated depends on the dielectric materials used, capacitance,
applied voltage, frequency, voltage waveform, etc. The surface temperature changes
due to emitted heat which differs by capacitor shape or mounting method.

Please contact Taiyo Yuden with any questions regarding emitted heat levels in your
particular application. It is recommend the temperature rise be measured in the actual
circuit to be used.

1-2. For capacitors, the voltage and frequency relationship is generally determined by peak
voltage at low frequencies, and by self-generated heat at high frequencies. (Refer to the

following curve.)

«——  Sum of the peak voltage
(peak to peak)

/ Self-generated heat limit

Applied Voltage

Difference in
self-generated heat
relative to capacitance

Frequency

2. PCB Design

[

When capacitors are mounted onto a PC board, hole dimen-
sions on the board should match the lead pitch of the compo-
nent, if not it will cause breakage of the terminals or cracking
of terminal roots covered with resin as excess stress travels
through the terminal legs. As a result, humidity resistance
performance would be lost and may lead to a reduction in
insulation resistance and cause a withstand voltage failure.

3. Considerations for automatic

insertion

#Adjustment Automatic Insertion machines (leaded components)
1. When inserting capacitors in a PC board by auto-insertion
machines the impact load imposed on the capacitors should

be minimized to prevent the leads from chucking or clinching.

TAIYO YUDEN

N

SHOLIOVdVD

149




PRECAUTIONS

Precautions on the use of Axiel Leaded Ceramic Capacitors

22

Stages Precautions Technical considerations
4. Soldering @ Selection of Flux 1. Flux is used to increase solderability in wave soldering, but if too much is applied, a large
1. When soldering capacitors on the board, flux should be ap- amount of flux gas may be gmmgq and may detrimentally affect solder.ablllty. To mini-
lied thin " | mize the amount of flux applied, it is recommended to use a flux-bubbling system.
plied thinly and evenly. 2. With too much halogenated substance (Chlorine, etc.) content is used to activate the

2. Flux used should be with less than or equal to 0.1 wt% (equiva- flux, an excessive amount of residue after soldering may lead to corrosion of the terminal
lent to Chroline) of halogenated content. Flux having a strong electrodes or degradation of insulation resistance on the surface of the capacitors.
acidity content should not be applied. 3. Since the residue of water-soluble flux is easily dissolved by water content in the air, the

3. When using water-soluble flux, special care should be taken r.e5|due. on lhl.é surfat.:e of capacitors in high humidity co.ndl.tl.ons may cause a degrada-

tion of insulation resistance and therefore affect the reliability of the components. The
to properly clean the boards. cleaning methods and the capability of the machines used should also be considered
carefully when selecting water-soluble flux.

#Wave Soldering

1.Temperature, time, amount of solder, etc. are specified in 1. If capacitors are used beyond the range of the recommended conditions, heat stresses

. . - may cause cracks inside the capacitors, and consequently degrade the reliability of the
accordance with the following recommended conditions. Y ) p q v deg Y
) ) o ) capacitors.

2. Do not immerse the entire capacitor in the flux during the sol- 2. When the capacitors are dipped in solder, some soldered parts of the capacitor may
dering operation. Only solder the lead wires on the bottom of melt due to solder heat and cause short-circuits or cracking of the ceramic material.
the board. Deterioration of the resin coating may lower insulation resistance and cause a reduction

of withstand voltage.
5. Cleaning #Board cleaning 1. The resin material used for the outer coating of capacitors is occasionally a wax sub-

1. When cleaning the mounted PC boards, make sure that clean-

ing conditions are consistent with prescribed usage conditions.

stance for moisture resistance which can easily be dissolved by some solutions. So
before cleaning, special care should be taken to test the component’s vulnerability to the
solutions used.

When using water-soluble flux please clean the PCB with purified water sufficiently and
dry thoroughly at the end of the process. Insufficient washing or drying could lower the
reliability of the capacitors.

6. Post-cleaning-process

@ Application of resin molding, etc. to the PCB and components.
1. Please contact your local Taiyo Yuden sales office before per-
forming resin coating or molding on mounted capacitors.
Please verify on the actual application that the coating pro-

cess will not adversely affect the component quality.

1-1. The thermal expansion and coefficient of contraction of the molded resin are not neces-
sarily matched with those of the capacitor. The capacitors may be exposed to stresses
due to thermal expansion and contraction during and after hardening. This may lower
the specified characteristics and insulation resistance or cause reduced withstand volt-
age by cracking the ceramic or separating the coated resin from the ceramics.

1-2. With some types of mold resins, the resin's decomposition gas or reaction gas may
remain inside the resin during the hardening period or while left under normal condi-
tions, causing a deterioration of the capacitor's performance.

1-3. Some mold resins may have poor moisture proofing properties. Please verify the
contents of the resins before they are applied.

1-4. Please contact Taiyo Yuden before using if the hardening process temperature of the
mold resins is higher than the operating temperature of the capacitors.

7. Handling

#Mechanical considerations

1. Be careful not to subject the capacitors to excessive mechani-
cal shocks. Withstanding voltage failure may resuilt.

2. If ceramic capacitors are dropped onto the floor or a hard

surface they should not be used.

1. Because the capacitor is made of ceramic, mechanical shocks applied to the board may
damage or crack the capacitors.
2.Ceramic capacitors which are dropped onto the floor or a hard surface may develop

defects and have a higher risk of failure over time.

8. Storage conditions

& Storage

1. To maintain the solderability of terminal electrodes and to keep
the packaging material in good condition, care must be taken
to control temperature and humidity in the storage area. Hu-
midity should especially be kept as low as possible. Recom-
mended conditions: Ambient temperature Below 40 ‘C Humid-
ity Below 70% RH. Products should be used within 6 months
after delivery. After the above period, the solderability should
be checked before using the capacitors.

2. Capacitors should not be kept in an environment filled with
decomposition gases such as (sulfurous hydrogen, sulfurous
acid, chlorine, ammonia, etc.)

3. Capacitors should not be kept in a location where they may be

exposed to moisture, condensation or direct sunlight.

1. Under high temperature/high humidity conditions, the decrease in solderability due to
the oxidation of terminal electrodes and deterioration of taping and packaging character-

istics may be accelerated.
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usar s> #
US CAPACITORS

OPERATING TEMP. —25~+85T

Q“‘/WAVD

%K FEATURES

iR 12 106F & L U146 % V) . 106FIC I3 SM MR B S 1 > 7 v 7 - Available in two shapes:106 and 146.
insulated type is available in the 106 type.

Fi& APPLICATIONS

IFTARE A + For applications requiring a IFT built-in type capacitor.

fs&&K:ti= ORDERING CODE

(1) [3) [4) [5)
=i
U

EE (VDC) FZAR (mm) BERM (ppm/c) AHFHERE (pF) BEHDE
[ 50 106 | 7mm B CH 0-£60 1) D + 05 pF
146 | smm % LH —80%60 100 10 J £ 5 %
PH —150+60 221 220 K +10 %
RH —220%60 M 20 %
e SH —330+60
TH —470%60
L - B uJ —750+120 e
CA |B& (RFEH)— iz UK —750+250 WrtasIEslE
Sa | B (HEEY )— FERTY sons | BER
SH [T — sl e v
A= AN—2R

USA~A106RHI1I01J0O0O00O0O
(1] (2] (3) (4] (5 (6] (7]

o © (4) © [6)

Rated voltage(VDC) External dimensions(inch) Temperature characteristics (ppm/C) Nominal capacitance(pF) Capacitance tolerance
u ] 50 106 | 7mm square CH 0+60 example D + 05 pF
146 5mm square LH —80+60 100 10 J +5 %
PH —150+60 221 220 K +10 %
RH —220+60 M +20 %
9 SH —330£60
TH —470+60 o
Type u —750+120
CA Single unit:insulated UK —750%250 Internal code
Sa Single unit:non-insulated AAAA ‘ Standard Product
SH Ladder type:non-insulated ~=Blank Space

A=Blank Space
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44f5~Ti%= EXTERNAL DIMENSIONS

FEAE#EAZ Non-insulated type #4277 Insulated type
BE T Bulk type([JS) I& L Z# Ladder type(CISH) Bi 5 Bulk type(CICA)
. 0.2max(0.008)
- o y 2o D1 L D1
----- : —>— +0.05(0.002 : : . =
) | | | | T ©) 8§z o 0'2(0'008)—0.0220.001; : ; L1 8§
Fig. 22 : i_ l 4.0max C))I %%
oD2 T Sy ) o1y gg
g3 T % +
= + 1 =
T < 8
=} i3
T . s ! A PR
E;)E Direction of feed P ' ‘_’F
TYPE 106 146 106 146 106
L 5.4+0.2(0.213+0.008) | 445+ 3 55 (0.1752 3 010) | 5.40.2(0.213+0.008) 4.45+ 3 ¢ 0175+ 3 010) 5.7max(0.224max)
2 26min(1.02min) 26min(1.02min) — — 24min(0.945min)
#D1 2.3+0.2(0.091+0.008) | 1.9+ 55(0.075% 3015 ) 2.3£0.2(0.091+0.008) 1.9+ 55 (0075 301) 2.5max(0.098max)
$D2 1.840.2(0.071+0.008) | 1.5max(0.059max) 1.840.2(0.07140.008) 1.5max(0.059max) —
F 4.440.6(0.173£0.024) | 3.4~4.3(0.134~0.169) 4.4+40.6(0.173+0.024) 3.4~4.3(0.134~0.169) 4.440.6(0.173+0.024)
P - — 29+1(1.1440.039) 29+1(1.1440.039) —
Unit : mm(inch)
BIBE/N1) T—< 3> AVAILABLE CAPACITANCE RANGE
Class Class 1
wv DC50V
Temp. char. CH LH PH RH SH TH uJ UK
Cap(pF)
1
3 3|3 3|3 313 3
5 5 5 5 55 5|¢g 6
10— '__ B 1 @018 10|
36
100 — M- E 56 Ml E I 240 91 150
100 120 75|1p0 100(100 120 110/ 82 139 l
220 180 220
1000 (30
10000
50000
Q ortans C<10pF Q=500
10pF=C<30pF Q=750
C=30pF Q=1,000 Q=500
HEHRIEM IR 10,000MQmin
&£ Withstanding Voltage DC150V
I (S, [JSH 106Type
N (S, [JSH 146Type
[JCA 106Type
LIV HAKR TATL—E AR L {SREME FHEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Grs D

etc

Q.lSS

»3 Q.154 »)

Q.lSS »

TAIYO YUDEN
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45X ELECTRICAL CHARACTERISTICS

1 E—4 2 Z—RlikEIFES  Inpedance-Frequency characteristics

US106Type
100000

10000

1000

Inpedance (Q)

1 10 100 1000 10000
Frequency (MHz)
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‘e PACKAGING

MDIZ¥EHE  (Standard quantity)
WEDH/12 L IF ) — )L Bulk/iReel

f, X

ZAEHE (pes.)

Type K59 Bulk

&L —JL Reel

[Js 106
LIS 146

1000

[ISH106
[ISH146

10000

[ICA106 1000

@) —Jv~ti& Reel Size

55~62 (2.17~2.44)

e

¢ 300min
(¢ 11.81min)

¢7+0.5 (0.276+0.020)

16£0.5
(0.630+0.020)

¢$15+0.5 (0.591+0.020)

Unit : mm(inch)
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RELIABILITY DATA

US CAPACITORS

(i

Specified Value

N

No. Item Temperature Compensating(Class 1) Test Methods and Remarks
146 type 106 type
1. Operating Temperature | —25to +85C
Range
2. Storage Temperature |—25to+85C
Range
3. Rated Voltage 50vDC

4. With Between
standing terminals

Voltage

No abmormality

Applied voltage: Rated voltageX3 (Class 1)

Duration: 1 to 5 sec.

SHOLIDVdVYD

o

Insulation | Between

Resistance | terminals

10000 MQ min.

Applied voltage: Rated voltage

Duration: 60+5 sec.

o

. Capacitance and Tolerance

10 pF or under : =+ 0.5 pF
11 pF to 180 pF : += 5%

10 pF or under : % 0.5 pF
11 pF to 430 pF : = 5%

7.Q
or Tangent of Loss Angle
(tan 8)

Under 10 pF  : Q=500

10 pF to 27 pF : Q=750

30 pF to 180 pF: Q=1000
UK (30 pF or over): Q=500

Measuring frequency: 1IMHz+20% (Class 1)
Measuring voltage: 1.0+0.5Vrms

Bias application: None

10. Temperature Characteris-

tic of Capacitance

Without voltage
application

CH: 0%£60
LH:—80+60
PH:—150+60
RH:—220+60
SH:—330+60
TH:—470+60
UJ:—750+120
UK:—750%250

According to JIS C 5102 clause 7.12.

Measurement of capacitance at 20C and 85 shall be made
to calculate temperature characteristic by the following
equation.

(Class 1)

(Co— Ca)

X10%ppm/C)
C,, X AT

11.Terminal Tensile
Strength

No abnormality such as cut lead, or looseness.

Applied force: 2.5N

Duration: 5 sec.

Torsional

No abnormality such as cut lead, or looseness.

Suspend a mass of 100g at the end the terminal, incline the body
through angle of 90° and return it to initial position.
This operation is done over a period of 5 sec. Then second
bend in the opposite direction shall be made.

Number of bends : 2 times

12. Solderability

Over 75% of the terminals shall be covered with fresh solder.

According to JIS C 5102 clause 8.4.

Solder temperature: 230+5C

Duration: 2+0.5 sec.

Immersion depth: 440.8mm from terminal root
Solder type: H63A (JIS Z 3282)

13. Damp Heat

Appearance: No significant abnormality
Capacitance change:
C to U (UJ): £1.0% max. or +0.1pF max., whichever is the greater.
UK : +2.0% max. or +0.2pF max., whichever is the greater.
Q: Cto U (UJ): Under 10 pF : Q=450
110 to 27 pF : Q=695
: 30 to 180 pF: Q=900
UK (30 pF or over) : Q=450

Temperature: 40+3C

Humidity: 90 to 95 %RH

Duration: 500+ Zé hrs

Recovery: 48+4 hrs of recovery under the standard

condition after the removal from test chamber.

14 High Temperature
Loading Test

Appearance: No significant abnormality
Capacitance change:
C to U (UJ): £1.0% max. or +0.1pF max., whichever is
the greater.

UK : #£2.0% max. or £0.2pF max., whichever is the greater.
Q: Cto U (UJ): Under 10 pF : Q=450

110 to 27 pF : Q=695 30 to 180 pF: Q=900
UK (30 pF or over) : Q=450

According to JIS C 5102 clause 9.10.

Temperature: 85+3C

Humidity: 90 to 95 %RH

Duration: 1000+ 48 hrs

Applied voltage: Rated voltageX2 (Class 1)
Recovery: 1 to 2 hrs of recovery under the standard

condition after the removal from test chamber.

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+2°C of temperature, 60 to 70% relative humidity,

and 86 to 106kPa of air pressure. Unless otherwise specified, all the tests are conducted under the "standard condition.”

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.
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PRECAUTIONS

Precautions on the use of US Capacitors

124

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
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.

@ Verification of Rated voltage (DC rated voltage)

1. The operating voltage for capacitors must always be lower
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.

N

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.

@ Operating Environment precautions

1. Capacitors should not be used in the following environments:
(1)Environmental conditions to avoid

a. exposure to water or salt water.

b. exposure to moisture or condensation.

c. exposure to corrosive gases (such as hydrogen sulfide, sulfu-

rous acid, chlorine, and ammonia)

1-1. When an AC or a pulse voltage is applied to capacitors specified for DC use, even if the
voltage is less than the rated voltage, the AC current or pulse current running through
the capacitor will cause the capacitor to self-generate heat because of the loss charac-
teristics.

The amount of heat generated depends on the dielectric materials used, capacitance,
applied voltage, frequency, voltage waveform, etc. The surface temperature changes
due to emitted heat which differs by capacitor shape or mounting method.

Please contact Taiyo Yuden with any questions regarding emitted heat levels in your
particular application. It is recommend the temperature rise be measured in the actual

circuit to be used.

2. PCB Design

[N

. When capacitors are mounted onto a PC board, hole dimen-
sions on the board should match the lead pitch of the compo-
nent, if not it will cause breakage of the terminals or cracking
of the component as excess stress travels through the termi-
nallegs. As a result, humidity resistance performance would
be lost and may lead to a reduction in insulation resistance
and cause a withstand voltage failure.

3. Considerations for automatic

@Adjustment Automatic Insertion machines (leaded components)

insertion 1. When inserting capacitors in a PC board by auto-insertion
machines the impact load imposed on the capacitors should
be minimized to prevent the leads from chucking or clinching.

4. Soldering @ Selection of Flux 1. Flux is used to increase solderability in wave soldering, but if too much is applied, a large

1. When soldering capacitors on the board, flux should be ap-
plied thinly and evenly.

2. Flux used should be with less than or equal to 0.1 wt% (equiva-
lent to Chroline) of halogenated content. Flux having a strong
acidity content should not be applied.

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

to properly clean the boards.

4Wave Soldering
1.Temperature, time, amount of solder, etc. are specified in

accordance with the following recommended conditions.

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.

. With too much halogenated substance (Chlorine, etc.) content is used to activate the
flux, 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.
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.

N

@

[

If capacitors are used beyond the range of the recommended conditions, heat stresses
may cause cracks inside the capacitors, and consequently degrade the reliability of the
capacitors.

TAIYO YUDEN

N

SHOLIOVdVD

159




PRECAUTIONS

Precautions on the use of US Capacitors

2

Stages Precautions

Technical considerations

5. Cleaning #Board cleaning
1. When cleaning the mounted PC boards, make sure that clean-

ing conditions are consistent with prescribed usage conditions.

1. The resin material used for the outer coating of capacitors is occasionally a wax sub-
stance for moisture resistance which can easily be dissolved by some solutions. So
before cleaning, special care should be taken to test the component’s vulnerability to the
solutions used.

When using water-soluble flux please clean the PCB with purified water sufficiently and
dry thoroughly at the end of the process. Insufficient washing or drying could lower the
reliability of the capacitors.

6. Post-cleaning-process @ Application of resin molding, etc. to the PCB and components.
1. Please contact your local Taiyo Yuden sales office before per-
forming resin coating or molding on mounted capacitors.
Please verify on the actual application that the coating pro-

cess will not adversely affect the component quality.

1-1. The thermal expansion and coefficient of contraction of the molded resin are not neces-
sarily matched with those of the capacitor. The capacitors may be exposed to stresses
due to thermal expansion and contraction during and after hardening. This may lower
the specified characteristics and insulation resistance or cause reduced withstand volt-
age by cracking the ceramic or separating the coated resin from the ceramics.

1-2. With some types of mold resins, the resin's decomposition gas or reaction gas may
remain inside the resin during the hardening period or while left under normal condi-
tions, causing a deterioration of the capacitor's performance.

1-3. Some mold resins may have poor moisture proofing properties. Please verify the
contents of the resins before they are applied.

1-4. Please contact Taiyo Yuden before using if the hardening process temperature of the
mold resins is higher than the operating temperature of the capacitors.

7. Handling #Mechanical considerations

1. Be careful not to subject the capacitors to excessive mechani-
cal shocks. Withstanding voltage failure may result.

2. If ceramic capacitors are dropped onto the floor or a hard

surface they should not be used.

1. Because the capacitor is made of ceramic, mechanical shocks applied to the board may
damage or crack the capacitors.
2.Ceramic capacitors which are dropped onto the floor or a hard surface may develop

defects and have a higher risk of failure over time.

8. Storage conditions #Storage

1. To maintain the solderability of terminal electrodes and to keep
the packaging material in good condition, care must be taken
to control temperature and humidity in the storage area. Hu-
midity should especially be kept as low as possible. Recom-
mended conditions: Ambient temperature Below 40 ‘C Humid-
ity Below 70% RH. Products should be used within 6 months
after delivery. After the above period, the solderability should
be checked before using the capacitors.

2. Capacitors should not be kept in an environment filled with
decomposition gases such as (sulfurous hydrogen, sulfurous

acid, chlorine, ammonia, etc.)

w

. Capacitors should not be kept in a location where they may be

exposed to moisture, condensation or direct sunlight.

1. Under high temperature/high humidity conditions, the decrease in solderability due to
the oxidation of terminal electrodes and deterioration of taping and packaging character-

istics may be accelerated.
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B@to73Ivyar 7Y (BRfH)
FEEDTHROUGH CERAMIC CAPACITORS
(STEPPED TYPE)

OPERATING TEMP. —25~+85T

@—/REFL@

K FEATURES

BRI = TILOEDEBRLSDAR YA T L 3 L ODLEY R EEN - Nickel plated electrodes reduce the possibility of corrosion, migration and
IZEh S improve productivity.

F%& APPLICATIONS

cFa—F - BERFOREMKRE L (RE - SBAKERICS TS /1 IR - Used as an interference countermeasure in tuners and telecommunication
NN BN T 1 X VBEEL ERET U R IVHEBRDEMCHR E L THR equipment

- Excellent as a EMC countermeasure in various types of digital equipment
due to their noise absorption features in high frequency applications.

f,&3+tix ORDERING CODE

G series
EIREE (VDC) Ji22S BRI AHERE (pF) REHEE
U 50 G3 | #28 mmEEfT oY [+ 22% il D + 05 pF
G1 \ $1.85mm &7 SL \+350~—1000ppm/”c 020 2 K +10 %
A=ANR—2X 102 1,000 M +20 %
(6) [7) A
; = P =% %
ERT i LUHERES 7 —8 %
0607 [ At 60mm-B< 7.0mm ——n | R + 5

1 0
1714 | Ast17.0mm- B} 14.0mm

UG3SLO0O20D06070O0000
®© 6 (3] (4] (5] (6] (7]

o (2] (3) (4) (5)

Rated voltage(VDC) Shape Temperature Nominal capacitance(pF) Capacitance Tolerances
U ‘ 50 G3 ‘ #2.8mm characteristics 020 ‘ 2 D + 0.5 pF
G1 | #1.85mm Y [+ 2% 102 | 1,000 K +10 %
6 S L | +350~—1000ppm/cC M +20 %
(7] v i85
Lead Length A=Blank space P TI00 o

- Internal code T

0607 | A6.0mm-B7.0mm z + 89 %

i ! ——A ‘ Standard product
1714 | A17.0mm:B 14.0mm
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S4H5~Ti=  EXTERNAL DIMENSIONS

G¥Y) —XSeries G
1) — Kft Leaded type
— | —
== I
Fig. TfF
‘ D>
1 __y
1 1
:«—A—>:<— B —»:
G1 G3
b1 1.85+315 2.8+0.2
(0.073) (0.110+0.008)
D2 1.4%+0.1 2.0+0.1
(0.055+0.004) (0.079+0.004)
d 0.6+0.05 0.6+0.05
(0.024+0.002) (0.024+0.002)
Dimensions L 1.4+0.1 20405
(0.055%0.004) (0.079+0.020)
. 0.5(5%18) 0.7(3%1f)
(0.020) (reference) (0.028) (reference)
A 6.0~17.0(ImmZX ¥ v 7)
(0.236~0.669)(0.039 Step)
8 7.0~14.0ImmX T v 7)
(0.276~0.551)(0.039 Step)

NI —2 3> AVAILABLE CAPACITANCE RANGE

Unit © mm(inch)

G series
¥ % RS AHHERE BENEE EREE HEE
/T Temperature Capacitance Q or tans Capacitance Rated voltage | withstanding voltage
e
P characteristics [pF1] tolerance (DC) (DC)
2 Q=50 + 0.5pF
SL 10 Q=100 + 20% 150V
Gl 33 43 82 Q=100 + 10%
Y(Y5S) 1000 tans=<5.0% + 899% 100V
12 Q=50 + 0.5pF 50V
SL 10 22 33 43 o + 10% 150V
=1
G3 82 Q=100 + 0%
1000 +1089%
tans=5.0%
Y(Y5S) 2000 0 + 899 100v
GE)REHMED( )IFEIARIBELRERTT,
() Indicates EIA standard.
LI a HAR SR L {SREME FHEDEE
Selection Guide Electrical Characteristics Packaging Reliability Data Precautions

Grs D
etc

Q.163 Vj

Q.164 Vj

Q’.164 Vj

TAIYO YUDEN

Q.lGG a

QD.ZI.?O V)
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44X ELECTRICAL CHARACTERISTICS

A E—4 2 Z—RIEEEEER]  Impedance - vs - Frequency characteristics

10000

1000

100

10 0

Z (Q)

o e s

0.01 —

0.001 I
1 10 100

Frequency (MHz)

3 PACKAGING

ZREHE  Standard quantity

X% %29 TRAEHE (pes)
Category Type RS Bulk
23D UG1
2303 1000
Stepped type UG3
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RELIABILITY DATA

FEEDTHROUGH CERAMIC CAPACITORS (STEPPED TYPE)

1/2

Specified Value

Stepped feed-through capacitor

N

No. ltem Test Methods and Remarks
series G
(Class 1) (Class 3)
1.0perating Temperature Range | —25 to+85C
2.Storage Temperature Range —25t0+85C
3. Rated Voltage 50 VDC
4. Withstanding Between | No abnormality According to JIS C 5102 clause 7.1.3.
Voltage terminals Applied voltage: 125V DC (Class 1)
100V DC (Class 3)
Duratione: 60+5 sec.
5. Insulation Between | 10000MQ min. 1000MQ min. Applied voltage:Rated voltage
Resistance terminals Duration: 605 sec.
Charge/discharge current shall not exceed 10mA. (Class 3)

SHOLIOVdvD

6. Capacitance and Tolerance

1pF,2pF & + 0.5pF 1000pF:£ 19905
10pF~43pF © £10% 2000pF:£ 59 %
82pF 1 23 %

% But series G110pF+20%82pF+10%

7.Q
or Tangent of Loss Angle (tans)

See the attached table.

Measuring frequency:1MHz+20% (Class 1)
1KHZz+20% (Class 3)
Measuring voltage:1.0+0.5Vrms

Bias application: None

8. Temperature Characteristic
of Capacitance,

without voltage application

SL:+350 to —1000ppm/C Y:£22%

According to JIS C 5102 clause 7.12.

Measurement of capacitance at 20°C and 85°C shall be made

to calculate temperature characteristic by the following

equation.

(Class 1)
(CCy)
C,yX AT

(Class 2, 3)

Change of maximum capacitance deviation in step 1 to 5

X 10° (ppm/C)

Temperature at step 1:20C
Temperature at step 2:-25C
Temperature at step 3:20°C (Reference temperature)
Temperature at step 4:85C
Temperature at step 5:20C

9. Terminal Tensile

Strength

No abnomalities, such as cuts or looseness of terminals

Applied force : 10N (Leaded type G series)

Duration:5sec.

Torsional

No abnormality such as cut lead, or looseness.

Fix the body, incline the terminal end through angle of 45°
and return it to initial position. Then second bend in the

opposite direction shall be made. Number of bends: 2 times

10. Resistance to Vibration

Appearance: No significant abnormality

Capacitance change: Shall satisfy the initial characteristic.

According to JIS C 5102 clause 8.2.

Vibration type: A

Directions: 2hrs each in X,Y, and Z directions Total:6hrs
Frequency range: 10 to 55 to 10Hz (1min.)

Amplitude: 1.5mm

Mounting method: Soldering onto PC board

11. Solderability

At least 75% of terminal electrode is covered by new solder.

According to JIS C 5102 clause 8.4.

Solder temperature:230+5C

12. Damp Heat

Appearance: Appearance:No significant abnormality

No significant abnormality Capacitance change : Within=20%
Capacitance change:Within+5.0% or £0.5pF, tans : 7.5%max.
whichever is larger.

Q:1pF or 2pF : 50min.

10pF to 82pF : 75 min.

Temperature:40+£2C

Humidity:90 to 95% RH

Duration:500 + 24 hrs

Recovery:1hr of recovery under the standard condition

after the removal from test chamber.
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RELIABILITY DATA

FEEDTHROUGH CERAMIC CAPACITORS (STEPPED TYPE)

2/2

Specified Value

Stepped feed-through capacitor

No. Item Test Methods and Remarks
series G
(Class 1) (Class 3)

13. Loading under Damp Heat | Appearance : No significant abnormality Appearance : No significant abnormality Duration: 500 * 25‘ hrs
Capacitance change : Within5.0% or +0.5 pF, | Capacitance change : Within +20% Applied voltage: Rated voltage
whichever is the larger. tans : 7.5% max. Recovery: 1 hr of recovery under the standard condition
Q : 1pF or 2pF : 50min. after the removal from test chamber.

10pF to 82pF : 75min.
14. High Temperature Appearance : No significant abnormality Appearance : No significant abnormality According to JIS C 5102 clause 9.10.
Loading Test Capacitance change :Within£5.0% or=+0.5 pF, | Capacitance change : Within®20% Temperature:85+2C

whichever is the larger. tans : 7.5% max.
Q : 1pF,2pF : 50 min.
10pF to 82pF : 75 min.

Humidity:90 to 95% RH

Duration:1000 + 43 hrs

Applied voltage:Rated voltage X2

Recovery:1 to 2 hrs of recovery under the standard condi-
tion after the removal from test chamber.
Charge/discharge current shall not exceed 50mA. (Class 1)

Charge/discharge current shall not exceed 10mA. (Class 3)

Withstanding voltage is also referred to as "voltage proof" under IEC specifications.
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PRECAUTIONS

FEEDTHROUGH CERAMIC CAPACITORS (STEPPED TYPE)

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

severe social ramifications. As such, any capacitors to be used

B

in such equipment may require higher safety and/or reliability

considerations and should be clearly differentiated from com-
ponents used in general purpose applications.
@ Operating Environment precautions
1. capacitors should not used in the following environments:
(1)Environmental conditions to avoid
a. exposure to water or salt water.

b. exposure to moisture or condensation.

SHOLIOVdVD

c. exposure to corrosive gases (such as hydrogen sulfide, sulfu-

rous acid, chlorine, and ammonia)
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