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HIGH VALUE MULTILAYER CERAMIC

CAPACITORS

code | Temp.characteristics | operating Temp. range
B —25~485C
BJ X7R —55~+125C
X5R —55~+485C
C —25~+85TC
OPERATING TEMP.| © X58 —55~+85¢C
X6S —55~+105C
E —25~+85TC
E Y5U —30~+85C
= T Qu—/WAvb Qn—/REFL(h
F 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-DC converters (both for input and output)

Switching power supplies (secondary side)

1

(9)

EAREE (VDC) I FER R (%) BRENEE BRI A%
A 4 K] Ay & AF = K £10 % - 1 2z
J 6.3 ~C +20 M +20 %
L 10 e ~E 29 z 80 % @
E 16 BJ +10 ’_JQ%
T 25 AR (EIAILXW(mm) azn=z @ ‘LB BT
G 35 107(0603) 1.6X0.8 IEE & (mm e
v 50 212(0805) 2.0X1.25 e izu =4 ( ]o " T [ U-rr-Ery
316(1206) 3.2X1.6 AHBERE (pF) v 05 m
9 325(1210) 3.2X25 i A 0.8 —
S—x% 432(1812) 4.5x3.2 473 47,000 D 0.85 LHEEES
z 105 1,000,000 F 1.15 o | 1R
M | HBE3-TFIH — G 1.25 A= AN—Z
H 15
L 1.6
N 1.9
Y 2.0max
M 25
u 32

Rated voltage(VDC) End termination Temperature characteristics code Capacitance tolerances(%]) Special code
A 4 K] Plated AF | ysy | —80~+85C K +10 — [ standard products
J 6.3 +22 /—82% M +20
L 10 BJ | Xx7R | [S5-+125¢C z i) (10)
E 16 e 715/°+
—55~+85C
T 25 —— : BJ | X5R 6 -
e = Dimensions(case size)(mm) i15%+ _ Pchka‘gmg —
U % 107(0603) 1.6X0.8 AC | X5 | 1555 T85C Thickness(mm) T - “& |
212(0805) 2.0X1.25 —55~4105C K 0.45 ape & ree
316(1206) 3.2X1.6 AC | X6S | 100y v 05 m
325(1210) 3.2X25 —30~+85C A 08
e 432(1812) 4.5x3.2 ~E | Y8U | 400 —56% EF’ ?-fg Internal code
Series name e #=Blank space 3 Tos ~ | standard products
M | Multilayer Ceramic Capacitors - B H 1.5 -
[ty B Nominal capacitance(pF) & Te 4=Blank space
example N 1.9
473 47,000 Y 2.0max
105 1,000,000 M 2.5
u 3.2

TAIYO YUDEN




EANIA p7

EXTERNAL DIMENSIONS

Type (EIA) [ wW e
K
[COMK107 1.6+0.10 0.8+0.10 0.35+0.25
(0603) (0.063=0.004) (0.031£0.004) v (0.014+£0.010)
(0.0310.004. A
0.45+0.05
(0.018-+0.002 K
CIMK212 2.0+0.10"" 1.25+0.10"" 0.85-+0.10 b 0.5+0.25
(0805) (0.079+0.004) (0.049--0.004) (0.033-£0.004) (0.02020.010)
1.25+0.10 *1 G
(0.049+0.004)
0.85+0.10 o
(0.033+0.004
1.15+0.10
CIMK316 3.2+0.15 1.6+0.15 (0.045--0.004) F 0.51838
(1206) (0.126+0.006) (0.063--0.006) 1.25+0.10 < (0.020*331%)
(0.049+0.004)
1.6+0.20 L
(0.063+0.008)
0.85+0.10 D
(0.033:0.004)
1.15+0.10 F
(0.045+0.004)
1.5+0.10 H 0.6+0.3
[IMK325 3.2+0.30 2.5+0.20"2 S0 10 00l (0.024:+0.012)
(1210) (0.126+0.012) (0.098:0.008) (0. 075+O 008) N
10790
©0.075 8883 ) M
2.5+0.20 2
(0.098-0.008) M
1.9 433 v
3. A +0.004
ED k1. 2015MmAES Y CIMK432 4.5+0.40 3.2+0.30 (020575002"35 ) 0.940.6
*2, +0.3mmAESH V) (1812) (0.177+0.016) (0.126+0.012) (0.098-£0.008) (0.035£0.024)
Note: 3 1. Inclulding dimension tolerance +0.15mm (+0.006inch). 3.2+0.30 o
Note: 3 2. Inclulding dimension tolerance +0.3mm (+0.012inch). (0.125+0.012 v
Unit © mm (inch)
& s .
BIEE/N1) T—< 3> AVAILABLE CAPACITANCE RANGE
WAREE+EZ Iy 7327 >Y%  General Multilayer Ceramic Capacitors
Cap | Type 107 212 316 325 432
TC | B/X7R] B/X5R A F/Y5V B/X7R B/X5R _ [xsue] F/Y5V B/X7R B/X5R [usrlus]  F/Y5V B/X7R B/X5R [l F/YSV B/X5R _[C/X5s[ue] F/Y5V
VDC |25/16]10|35|25|16|10(6.3/6.3|25|50|16]10|6.3|50|35|25/16 |10 |50|35|25| 16|10 6.3/6.310{50|16]106.350 | 3! 16]10(6.3/25|16/1016.3/6.3 0[35|25(16|10|50(25|16|10|35|25|16{1016.3/6.3/6.3|50|35|16|10|6.3/25|16|10]6.3)50|25|6.3 10/6.3]
wF [3[digits)
0.022] 223 |A
0.033| 333 Al |A
0.047[473 | |A] |A G
0.068| 683 A A G
0.1 | 104 A A A G
0.15| 154 A G F
0.22 | 224 A A G L F
0.33 | 334 A G F
0.47 | 474 AlA A G G L
0.68 | 684 A G LIL|F
1 ]105 Al |AIA|A Al |AJA G|G G|G G Ll |F H
15 | 155
22 | 225 AlA AlA G G|G G LiL G H N
3.3 | 335 A G LL L|L N
4.7 | 475 A G|G G L L|L G N N[N H
6.8 | 685 F
10 | 106 G|G| |G G|G LIL|L|L|L L LIL|F N| [MYIN H|F M M
22 | 226 G L|L L MM NN MM M
47 | 476 L MM N M M| M
100 | 107 MM M V] M M
WEEEEELZI v 737 >H%  Low profile Multilayer Ceramic Capacitors
Cap Type 107, 212 316 325 432
TC B/X5R| X5R | F/Y5V B/X7R B/X5R X5R F/Y5V B/X7R B/X5R F/Y5V B/X7R B/X5R E/Y5U|C/X5S8
VDC 6.3 4 6.3 50 5 16 10 16 10 6.3 6.3 50 10 10 25 16 10 6.3 o 6. 25 16 10 6.3 6.3 6.3
uF 3[digits]
0.022 223 D
0.033 333 D
0.047 47! D
0.068 68 D
0.100 104
0.150 154 D
0.220 224 K D
0.330 334
0.470 474 K D
0.680 684 D
1.000 10! K K D D K D D
00 155 D D
2.200 225 Vv D D D D D
00 335 D D
4.700 475 D D D D D D
800 685 D
10.000 106 D D D D D D
22.000 226 Y
47.000 476
82.000 826 N
100.000 107 Y
RN
BEMED— K Temperature characteristics BHEREFEE) tans(%6)
Temp. char.Code AEPNFRAE BEEEE(C) FHAERE(C) BEAERZTIER(%) Capacitance tolerance Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
—25~ +
BJ JIS B _ 25~85 20 :10 2. 5%max.**
EIA X7R —55~125 25 +15 +20(M)
JIS C —25~85 20 +20 +10(K)
C EIA X58 —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
502 .09 S
- Jis F —25-85 20 +30,°—80 20 7.0%max
EIA Y5V —30~85 25 +22—82
*I XERDAMISTBT7ATLNH ) £, FHE 71T L—BEESBI 2T,
*RARMGEEEE L TVWET, FEETA ?A—%i’%’&%ﬁm {FEBW,
* . Some of the parts are only applicable to X5R. Please refer to PART NUMBERS table.
** 1 The figure indicates typical value. Please refer to PART NUMBERS table.
LI arHAR TATL—E I #Ha S5 FEREDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions
(P 8 3 Qv.ss 3 Q.42 3 QJG 3 P.78 3 P.84 )
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WAH - EEHEEEZ3I v 737 >Y% General * Low profile Multilayer Ceramic Capacitors

717 L—E PART NUMBERS
W107TYPE
N 7 Ehrr-3 EAERNE =
P ¥ % ;mgz B tan & %%xﬁ: ﬁi:?ﬁ;f J;. #
T I EBE Temperature L Soldering method B ' - Thickness
) Capacitance - DleSIPtatlon R:! 70 Refow soering | C@pacitance
RatedVoltage Ordering code [F] characteristics [ °/3§/| C;;. W:7 - Wave soderig|  tolerance [mm]
35V GMK107 BJ333LJA 0.033 B/X5R 2.5 0.8+0.1
GMK107 BJ4730A 0.047 B/X5R 2.5 0.8+0.1
TMK107 BJ223[]A 0.022 B/X7R 2.5 R/W 0.8+0.1
25V TMK107 BJ683LJA 0.068 B/X5R 3.5 0.8+0.1
TMK107 BJ104[JA 0.1 B/X5R 3.5 0.8+0.1
TMK107 BJ1050JA* 1 B/X5R 5 R 0.8+0.1
EMK107 BJ333[IA 0.033 B/X7R 3.5 0.8+0.1
EMK107 BJ473[L]A 0.047 B/X7R 3.5 0.8+0.1
EMK107 BJ683LIA 0.068 B/X7R 3.5 RW 0.8+0.1
EMK107 BJ104[]A 0.1 B/X7R 3.5 0.8+0.1
16V [EMK107 BJ1540A 0.15 B/X5R 35 0.820.1
EMK107 BJ224[]A 0.22 B/X5R 3.5 0.8+0.1
EMK107 BJ4740C1A* 0.47 B/X5R 3.5 +10% 0.8+0.1
EMK107 BJ1050C1A* 1 B/X5R 5 R +20% 0.8+0.1
LMK107 BJ334[JA 0.33 B/X5R 3.5 R/W 0.8+0.1
LMK107 BJ47400A 0.47 B/X5R 3.5 0.8+0.1
10V LMK107 BJ684LJA 0.68 B/X5R 5 0.8+0.1
LMK107 BJ1050JA* 1 B/X7R 5 0.8+0.1
LMK107 BJ225[JA* 2.2 B/X5R 10 0.8+0.1
JMK107 BJ4740K 0.47 B/X5R 5 0.45+0.05
JMK107 BJ10500K* 1 B/X5R 10 R 0.45+0.05
6.3V JMK107 BJ225[1A* 2.2 B/X5R 10 0.8+0.1
JMK107 BJ33501A* 3.3 X5R 10 0.8+0.1
JMK107 BJ475MA* 4.7 X5R 10 +20% 0.8+0.1
4V AMK107 BJ2250JV* 2.2 X5R 10 +10% 0.5+0.05
UMK107 C105[JA 1 C/X5S8 10 +20% 0.8+0.1
50V [UMK107 _F104ZA 0.1 F/Y5V 7 0.820.1
EMK107 F224ZA 0.22 F/Y5V 7 R/W 0.8+0.1
16V EMK107 F474ZA 0.47 F/Y5V 7 0.8+0.1
EMK107 F105ZA* 1 F/Y5V 16 +80% 0.8+0.1
EMK107 F225ZA* 2.2 F/Y5V 16 —20% 0.8+0.1
LMK107 F105ZA 1 F/Y5V 16 R 0.8+0.1
10V [LMKi07 _F225ZA 2.2 F/Y5V 16 0.820.1
6.3 JMK107 F105ZK 1 F/Y5V 16 0.45+0.05
HR2OOICHHEREHNRELEN AV ET, [ Please specify the capacitance tolerance code.

‘ERAFRBROHBREE I ERBEN 5

* Test Voltage of Loading at high temperature test is 1.5 time of the rated voltage.
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747 L—% PART NUMBERS
W212TYPE
N 5 ErTa fzEoe e =
T & ¥ % :*EEWZT B tan & TG ﬁji\ﬁ; B #
T HERE Temperature o Soldering method ﬁﬁ_% Thickness
. Capacitance - DISfSIPatlon R:! 70 Refow soering | C@pacitance
RatedVoltage Ordering code [F] characteristics [D/f]ﬂg; W:70~ Wave sodeing|  tolerance [mm]

UMK212 BJ223[]D 0.022 B/X7R 2.5 0.85+0.1
UMK212 BJ333[ID 0.033 B/X7R 2.5 0.85+0.1
UMK212 BJ47300G 0.047 B/X7R 2.5 1.25+0.1
50V UMK212 BJ683LIG 0.068 B/X7R 2.5 1.25+0.1
UMK212 BJ104L0G 0.1 B/X7R 2.5 1.25+0.1
UMK212 BJ154[]G 0.15 B/X7R 3.5 R/W 1.25+0.1
UMK212 BJ224[1G 0.22 B/X5R 3.5 1.25+0.1
a5y GMK212 BJ334L1G 0.33 B/X7R 3.5 1.25+0.1
GMK212 BJ47400G 0.47 B/X5R 3.5 1.25+0.1
TMK212 BJ473CID 0.047 B/X7R 2.5 0.85+0.1
o5V TMK212 BJ683LID 0.068 B/X7R 2.5 0.85+0.1
TMK212 BJ474[D 0.47 B/X5R 3.5 R 0.85+0.1
TMK212 BJ10500G 1 B/X5R 5 1.25+0.1
EMK212 BJ474[1D 0.47 B/X7R 3.5 RW 0.85+0.1
EMK212 BJ684L1D 0.68 B/X7R 3.5 0.85+0.1
EMK212 BJ105LID 1 B/X5R 5 0.85+0.1
EMK212 BJ15501D 1.5 B/X5R 5 R 0.85+0.1
16V EMK212 BJ225[1D* 2.2 B/X5R 5 0.85+0.1
EMK212 BJ684[1G 0.68 B/X7R 3.5 RIW +10% 1.25+0.1
EMK212 BJ10500G 1 B/X7R 3.5 +20% 1.25+0.1
EMK212 BJ22501G 2.2 B/X5R 5 1.25+0.1
EMK212 BJ47501G* 4.7 B/X5R 5 1.25+0.15
LMK212 BJ224[]K 0.22 B/X5R 3.5 R 0.45+0.05
LMK212 BJ10500D 1 B/X7R 3.5 0.85+0.1
LMK212 BJ225[D* 2.2 B/X5R 5 0.85+0.1
LMK212 BJ47501D* 4.7 B/X5R 7.5 0.85+0.1
10V LMK212 BJ10501G 1 B/X7R 3.5 R/W 1.25+0.1
LMK212 BJ2250]G 2.2 B/X7R 5 1.25+0.1
LMK212 BJ3350IG 3.3 B/X5R 5 1.25+0.1
LMK212 BJ47501G* 4.7 B/X5R 5 1.25+0.15
LMK212 BJ1060JG* 10 B/X5R 10 1.25+0.15
JMK212 BJ10500K 1 B/X5R 5 0.45+0.05
JMK212 BJ4750L1D* 4.7 B/X5R 10 R 0.85+0.1
6.3V JMK212 BJ106L]D* 10 X5R 10 0.85+0.1
. JMK212 BJ47500G 4.7 B/X5R 5 1.25+0.15
JMK212 BJ10601G* 10 B/X5R 10 1.25+0.15
JMK212 BJ226MG* 22 X5R 10 1.25+0.15
10V LMK212 C106LIG* 10 C/X58 10 1.25%+0.1
UMK212 F224ZD 0.22 F/Y5V 7 0.85+0.1
50V UMK212 F474ZG 0.47 F/Y5V 7 RIW 1.25+0.1
UMK212 F105ZG 1 F/Y5V 7 1.25+0.1
16V EMK212 F225ZG 2.2 F/Y5V 7 +80% 1.25+0.1
LMK212 F225ZD 2.2 F/Y5V 9 _20; 0.85+0.1
10V LMK212 F475ZG 4.7 F/Y5V 9 0 1.25+0.1
LMK212 F106ZG 10 F/Y5V 16 R 1.25+0.1
6.3V JMK212 F475ZD 4.7 F/Y5V 16 0.85+0.1
i JMK212 F106ZG 10 F/Y5V 16 1.25+0.1

HEODICIHERBHFETELSIANET,
BEREFRRORREE S EREEN.5ME

[ 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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747 L—E PART NUMBERS
HW316TYPE
= %% 2P mmmw | @08 RS | LA B
’ HEZE | i R .
E I RETE Temperature o Soldering method Fre = Thickness
) Capacitance . Dlsfzg(a)trjon R:!) 7R~ Refousodeing | Capacitance

RatedVoltage|  Ordering code [F] characteristics oM. W: 70— Wae sodeing|  tolerance [mm]
UMK316 BJ154[JF 0.15 B/X7R 2.5 1.15+0.1
50V UMK316 BJ224[]L 0.22 B/X7R 2.5 1.6+0.2
UMK316 BJ474[]L 0.47 B/X7R 3.5 1.6+0.2
35V GMK316 BJ684[]1L 0.68 B/X7R 3.5 1.6+0.2
GMK316 BJ1050]0L 1 B/X7R 3.5 R/W 1.6%£0.2
TMK316 BJ154(1D 0.15 B/X7R 25 0.85+0.1
TMK316 BJ224[1F 0.22 B/X7R 2.5 1.15+0.1
TMK316 BJ334LIF 0.33 B/X7R 2.5 1.15+0.1
TMK316 BJ684[]IL 0.68 B/X7R 3.5 1.6+0.2
25V TMK316 BJ105C1D 1 B/X5R 3.5 0.85+0.1
TMK316 BJ225[1L 2.2 B/X7R 3.5 1.6+0.2
TMK316 BJ33501L 3.3 B/X5R 3.5 1.6£0.2
TMK316 BJ4750[]L* 4.7 B/X5R 5 R +10% 1.6+0.2
TMK316 BJ1060]IL* 10 B/X5R 5 +20% 1.6+0.2
EMK316 BJ155[1D 1.5 B/X5R 3.5 0.85+0.1
EMK316 BJ225[D 2.2 B/X5R 3.5 0.85+0.1
EMK316 BJ684LIF 0.68 B/X7R 3.5 1.15+0.1
16V EMK316 BJ105LF 1 B/X7R 3.5 R/W 1.15+0.1
EMK316 BJ225[]L 2.2 B/X7R 3.5 1.6+0.2
EMK316 BJ335[]L 3.3 B/X7R 3.5 1.6%0.2
EMK316 BJ4750[]L 4.7 B/X5R 5 1.6+0.2
EMK316 BJ106[IL* 10 B/X5R 5 1.6+0.2
LMK316 BJ335L1D 3.3 B/X5R 5 0.85+0.1
LMK316 BJ475[1D 4.7 B/X5R 5 0.85+0.1
LMK316 BJ106 [ID* 10 B/X5R 10 0.85+0.1
10V LMK316 BJ33501L 3.3 B/X7R 3.5 1.6+0.2
LMK316 BJ47501L 4.7 B/X7R 5 R 1.6+0.2
LMK316 BJ1060]L* 10 B/X5R 5 1.6+0.2
LMK316 BJ226ML* 22 B/X5R 10 +20% 1.6%0.2
JMK316 BJ685LIF 6.8 B/X5R 10 £10% 1.15+0.1
6.3V JMK316 BJ106[ID* 10 B/X5R 10 1200/0 0.85+0.1
’ JMK316 BJ106[]L 10 B/X7R 5 eV 1.6+0.2
JMK316 BJ226ML* 22 B/X5R 10 +00% 1.6+0.2
4V AMK316 BJ476ML* 47 X5R 10 —eu0 1.6+0.2
25V TMK316 C106L1L 10 C/X5S 10 +10% +20% 1.6+0.2
50V UMK316 F225ZG 2.2 F/Y5V 7 R/W 1.25+0.1
35V GMK316 F475ZG 4.7 F/Y5V 7 1.25+0.1
25V TMK316 F106ZL 10 F/Y5V 9 1.6+0.2
16V EMK316 F106ZL 10 F/Y5V 9 +80% 1.6%0.2
LMK316 F475ZD 4.7 F/Y5V 9 R —20% 0.85+0.1
10v LMK316 F106ZF 10 F/Y5V 9 1.15+0.1
LMK316 F226ZL 22 F/Y5V 16 1.6+0.2
6.3V JMK316 F106ZD 10 F/Y5V 16 0.85+0.1

HEOLICIHEREHFREDSPANET,
ESREFHRBRORREE S ERBEN.56E

[ 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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74 71s—% PART NUMBERS
W325TYPE
= % % /N rjfﬁ B tan & REEMG é?%ﬁgi E &
g E é%’%{ez Temperature oo | Soidering method ﬁﬁ.% icXaEss
) Capacitance - DISfSIptatlon R:! 70~ Refow soering | C@pacitance
RatedVoltage Ordering code [F] characteristics [ °/3§/| C;;_ W:7 - Wave soderig|  tolerance [mm]
50V UMK325 BJ1050H 1 B/X7R 3.5 R/W +10%+20% 1.5+0.1
35V GMK325 BJ225MN 2.2 B/X5R 3.5 1.9+0.2
TMK325 BJ105MD 1 B/X7R 3.5 0.85+0.1
TMK325 BJ225MH 2.2 B/X7R 3.5 1.5+0.1
25V TMK325 BJ335MN 3.3 B/X7R 3.5 1.9+0.2
TMK325 BJ475MN 4.7 B/X5R 3.5 1.9+0.2
TMK325 BJ106MM* 10 B/X5R 3.5 2.5+0.2
TMK325 BJ106MY 10 B/X5R 5 1.9+0.1 /—0.2
EMK325 BJ475MN 4.7 B/X7R 3.5 1.9+0.2
16V EMK325 BJ106MD* 10 B/X5R 3.5 0.85%0.1
EMK325 BJ106MN 10 B/X5R 5 1.940.2
EMK325 BJ226MM* 22 B/X5R 5 2.5+0.2
LMK325 BJ335MD 3.3 B/X5R 3.5 +20% 0.85%0.1
LMK325 BJ106MN 10 B/X7R 3.5 1.9+0.2
LMK325 BJ475MD 4.7 B/X5R 5 0.85+0.1
10V LMK325 BJ106MD* 10 B/X5R 5 0.85+0.1
LMK325 BJ226MY* 22 B/X5R 5 R 1.9+0.1,/—0.2
LMK325 BJ226MM* 22 B/X5R 5 2.5+0.2
LMK325 BJ476MM* 47 B/X5R 10 2.5+0.2
JMK325 BJ685MD 6.8 B/X5R 5 0.85+0.1
JMK325 BJ226MY 22 B/X5R 5 1.94+0.1 /—0.2
JMK325 BJ476MM* 47 B/X5R 10 2.5+0.2
6.3V JMK325 BJ826MN* 82 X5R 10 1.9+0.2
JMK325 BJ107MM* 100 X5R 10 2.5+0.3
JMK325 EB826ZY* 82 E/Y5U 16 1.9+0.1 /—0.2
JMK325 E107ZM* 100 E/Y5U 16 2.5+0.2
50V UMK325 F475ZH 4.7 F/Y5V 9 1.5+0.1
35V GMK325 F106ZH 10 F/Y5V 7 +80% 1.5+0.1
10V LMK325 F226ZN 22 F/Y5V 16 —20% 1.9+0.2
LMK325 F106ZF 10 F/Y5V 16 1.15+0.1
6.3V JMK325 F476ZN 47 F/Y5V 16 1.9+0.2
) JMK325 F107ZM* 100 F/Y5V 16 2.5+0.2
W432TYPE
N R ks # =
= 1 ¥ % :\QEWZT SR tan & RERM HE o E &
s E ﬁ%%ﬁi Temperature L Soldering method ﬁﬁ'% Thickness
) Capacitance - DleSIPtatlon R:! 70~ Refow soering | C@pacitance
RatedVoltage Ordering code [F] characteristics [ °/5§/| 2;_ W:7 - Wave soderig|  tolerance [mm]
25V TMK432 BJ106MM 10 B/X5R 3.5 2.5+0.2
16V EMK432 BJ226MM* 22 B/X5R 3.5 2.5+0.2
10V LMK432 BJ226MM 22 B/X5R 3.5 2.5+0.2
6.3V JMK432 BJ476MM* 47 B/X5R 5 2.5+0.2
i JMK432 BJ107MU* 100 B/X5R 10 +20% 3.2+0.3
50V UMK432 C106MM* 10 C/X58 5 R - 2.5+0.2
TMK432 C226MM* 22 C/X58 5 2.5+0.2
25V [TMK432 _C476MM* 47 CIX5S 5 2.550.2
6.3V JMK432 C107MM* 100 C/X6S 7 2.5+0.2
i JMK432 C107MY* 100 C/X58 10 1.9+0.1 /—0.2
10V LMK432 F476ZM* 47 F/Y5V 16 +80% 2.5+0.2
6.3V JMK432 F107ZM* 100 F/Y5V 16 —20% 2.5+0.2

MEODICIHERBHRELSIANET,
‘BRAFSRBRORREE I ERBEN .55

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

TAIYO YUDEN
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45X ELECTRICAL CHARACTERISTICS

1 E—4 > X - ESR-RKEEIF 4B Example of Impedance ESR vs. Frequency characteristics

CMHTEE+ES Iy 722 F 29l (Taiyo Yuden multilayer ceramic capacitor)
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TAIYO YUDEN
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451X ELECTRICAL CHARACTERISTICS

JMK107BJ225M
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TAIYO YUDEN
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—RiEE Iy 7a T
(mf%?ﬁéﬁﬁ@lass 1)

STANDARD MULTILAYER

CERAMIC CAPACITORS

(CLASS1 : TEMPERATURE COMPENSATING
DIELECTRIC TYPE)

OPERATING TEMP. ‘ —55~+125C
Qu—/WAVD Qu—/ REFL(h

4% E FEATURES

CREBEEORALIENET - Improve Higher Mounting Densities.
CE/DD Y IDBEDD. FEENEV + Multilayer block structure provides higher reliability
-FE—WR. BEREHENILV - A wide range of capacitance values available in standard case sizes.

Fi& APPLICATIONS

- — MR EFHEEE - General electronic equipment
EfEHEER (EFEE. PHS. O— KL XE&E etc.) - Communication equipment (portable telephones, PHS, other wireless ap-
plications, etc.)

&%tz ORDERING CODE

(1) o (6) 7] (9)

EIREE (VDC) FIRTR(EIALXW(mm) AHERE (pF) BEHFAE BRI
E 16 063(0201) 0.6X0.3 [ c + 0.25 pF - ] 3
T 25 105(0402) 1.0X0.5 0R5 05 D + 05 pF
u 50 107(0603) 1.6X0.8 010 1 F £ 1 pF
100 10 J 5 % @
e e %R=/NHA K +10 % i
U -ZF B BE(EED)
M | HE3CTFIH A [p.pm/CH] < 6 F F-Er2mmE Y F-178)
gg — gS\EJ\PiJ .C SEE A (mm) T | 7-€5(4mmEy 7 -178)
e RCJ_| —220: RH.RJ.RK d 03
e SO | —330: SH.SJ.SK G|+ 30 V‘C g-g m
K| PR TO | —470: TH.TLTK| H | £ 60 > > VAR
U | —750:UJUK | J|%120 - in
SL | +350~—1000 |K]*250 s ] 7\/\*1—;( L
A=

UMK105CH1TO01JW-FO
0 0= =@ =0 e @ 10 =O= Q= Dr =D
@ o o @ o

Rated voltage(VDC) Dimensions (case size)(EIA)LXW(mm) Nominal Capacitance(pF) Capacitance Tolerance Special code
E 16 063(0201) 0.6X0.3 example| + 0.25 pF - Standard Products
T 25 105(0402) 1.0X0.5 OR5 0.5 D + 05 pF
u 50 107(0603) 1.6X0.8 010 1 F + 1 pF
6 100 10 J +5 % @
9 *R=decimal point K 10 % Packaging
Series name Temperature characteristics (ppm/C) B Bulk
M ‘Mul!ilayer ceramic capacitor c 0 CG.CH.CJ.CK 9 F Tape(2mm pitch -+ 1784)
(C0G.COH.C0J.COK) T :
PC] | —150 1 PH.PJ.PK Thickness[mm] Tape(4mm pitch - 178¢)
(P2H.P2JP2K) 5
RO | —220 : RH,RJ.RK 0.3
— (ReH.R2J.R2K) v 05 m
End termination SO | —30: SH.SLSK], |5 59 W 05
K ] Plated (S2H,82J.82K) | |~ z 08 Internal code
T | =470 : TH.TJ.TK :
(T2H.T20.T2K) H |+ 60 A ‘ Standard Products
Ul | =750 : UJ.UK A=Blank space
(U2Jiuk) |2 E120 P
SL | +350~—1000 [, |00

[J=Tolerance TAIYO YUDEN



AN p7

EXTERNAL DIMENSIONS

Type(EIA) L W T e
CIMK063 0.6+0.03 0.3+0.03 0.3+0.03 b 0.15£0.05
(0201) (0.024+0.001) | (0.012+0.001) | (0.012+0.001) (0.006+0.002)
OMK105 1.0%0.05 0.5£0.05 0.50.05 w 0.250.10
(0402) (0.039+0.002) | (0.0200.002) | (0.0200.002) (0.010+0.004)
OMK107 1.6£0.10 0.8+0.10 0.8%0.10 5 0.35+0.25
(0603) (0.063£0.004) | (0.031:0.004) | (0.0310.004) (0.0140.010)

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

Unit : mm(inch)

BEHM  Temperature Characteristics

Type  |063 105 107 - € _
Temp.char. |CO| RC] SO TO|UCI[CO] SL |[CO[%]udi] S B BERAGRE (EARERE
RO Temperature (ppm/C) 31 Operating Temp. range
WV 2\;‘; 16V 50V 50V char.(EIA)  |Temperature coefficient range|

[pF1  [pFadgis] C K(COK) 0+250

01.5 gﬁxos c J(coy) 0+120

1; 2)205 C H(COH) 0160

i gig C G(C0G) 0%+30

g ggg P K(P2K) —150£250

r oro P J(P2J) —150+120

190 (1)83 P H(P2H) —150+60

2| 120 R K(R2K) —220+250

e | 10 R J(R2J) —220%120

g; ggg R H(R2H) —220+60 —55~+125C
39 390 S K(S2K) —3301250

47 470

% | seo S J(S2J) —330%120

g | s S H(S2H) —330%60

Eg }g: T K(T2K) —470£250

180 | 181 T J(T2J) —470£120

220 221

270 | 271 T H(T2H) —470£60

330 331

390 | 391 U K(U2K) —750£250

470 471

560 | 561 U J(uaJ) —750£120

680 681

820 | 821 SL —1000~+350
1000 102

A TITDRBRERNDEHLSTT,
Note: Letter code in shaded areas are thickness codes.

H1120CIC 51 SHERE E 1K,
Based on the capacitance at 20C
BERNEFAE Capacitance Tolerance Symbol

s B X%
Symbol Tolerance ltem
C +0.25pF ~5pF
D +0.5 pF ~10pF
F +1pF 6~10 pF
J +5 % 11pF~
K +10 % 11pF~
Q
Qi X5
Symbol ltem
=400+20 - Csx1 ~27pF
=1000 30pF~
%11 C=ATBERE Nominal capacitance(pF)
%2 D AIEEEE  Measurement Frequency= 120.1MHz(C=1000pF)
1%0.1kHz (C>1000pF)
BIEE Measurement voltage = 0.5~5Vrms(C=1000pF)
1£0.2Vrms(C>1000pF)
L IYarhIR 71 T7TL—E AR Ha {EREME FHEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

QP.B j QAG »)

etc

D G

TAIYO YUDEN
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74147 L—%E PART NUMBERS

063TYPE
Class 1
EHRER REE AHHBEREE|
Rated ¥ % Temperature characteristics (EIA) = £ é:pa;ari ThiZI;nees
Voliage|  Ordering code CK |CJ [CH|CG PK |PJ |PH [RK [ RJ |RH | SK| SJ |SH | TK| TJ | TH UK |UJ |g |Capactencel tgjerance | - [mm]
(DC) (O0K) | cou | CoH) (0G| (oK) | P | P | R2K) | (Red |(ReH)| (526 | (82526 (]| (T2 | (oK) |(U2) |02 [bF] (%] (inch)
TMK063 CKOR5LIP ] 0.5
TMK063 CK01OSE : 115
TMK063 CK1R5
TMK063 CK02001P ® R
TMK063 CJ03001P [ 3 |—
TMK063 CHO04001P o 4
TMK063 CHO50L1P ] 5
TMK063 CHO060LIP ] 6
TMK063 CHO070CIP ] AN
TMK063 CHO80[P ] 8 | 3ipF
TMK063 CH090[1P ] 9 -
25V | TMK063 CH100(1P [) 10 0.3+0.03
TMK063 CH12001P ] 12 (0.01240.001)
TMK063 CH150(1P o 15
TMK063 CH180C1P ] 18
TMK063 CH220[1P [ 22
TMK063 CH270[1P o 27
TMK063 CH330[1P e 33 +5
TMK063 CH390[1P ] 39 +10
TMK063 CH470(1P ] 47
TMK063 CH5601P ® 56
TMK063 CH6801P ] 68
TMK063 CH820[1P ] 82
TMK063 CH101[1P [ 100
A I HBROOICEHERERHRELSNMAYET,
A Please specify the capacitance tolerance code.
105TYPE
Class 1
EREE EEEAEE AE HERE _
Rated ¥ % Temperature characteristics (EIA) ES E(E:zpa?itafe Thi;—(ness
Voltage| ~ Ordering code CK|CJ [CH|cG |PK | PJ |PH|RK | Ry |RH| SK| SJ | SH| TK | Tu |TH UK | UJ [ g [C3P2C1%8| toferance | - [mm]
(DC) (00K) | (00} {{GoH) {(C0G) | (oK) | (P2 | (o) | (R | (Red) IR | 5240 | (524) {(52H) | (T2K) | (T2 | (raH) | (LK) | () [pF] %] (inch)
UMK105 A OR50JW ® ® 0.5
UMK105 A 01000W [ ® 1
UMK105 A 1R50W [ (] 1.5 | +0.25pF
UMK105 A 02000W ® [ ] 2 | 4+0.5pF
UMK105 A 03000W [ ® 3
UMK105 A 04000W ® ® 4
UMK105 A 05000W ® ® 5
UMK105 A 06000W ® ® 6
UMK105 A 07000W ® ® 71 oo
UMK105 A 0800JW ® D 8 ;1'Fp
UMK105 A 09000W ® ® 9 | =P
UMK105 A 10000W ® ® 10
UMK105 A 12000W ® ® 12
UMK105 A 15000W ® ® 15
UMK105 A 18000W ® ® 18
UMK105 A 22000V ® [ 22
UMK105 A 27000V [ [ 27
soy [UMK105 A 33000V [ [ 33 0.5+0.05
UMK105 A 39000V ® [ 39 (0.020+0.002)
UMK105 A 4700V [ ) [ ] 47
UMK105 A 56000V [ [ 56
UMK105 A 68000V [ [ 68
UMK105 A 82000V ® ® 82
UMK105 A 1010V [ ® 100 | =#5
UMK105 A 1210V ® ® 120 | +10
UMK105 A 1510V e [ 150
UMK105 A 18100V [ [ 180
UMK105 A 2210V ® ® 220
UMK105 A 2710V ® ® 270
UMK105 UJ33100V ® 330
UMKT05 SL1210JV @ 120
UMK105 SL1510JV @ 150
UMK105 SL1810JV @®| 180
UMK105 SL2210JV @ 220
UMK105 SL2710JV @ 270
UMK105 SL3310JV ®| 330

EIWBOAICIKBERME. DICEHEREFRELEIrAVET,
A Please specify the temperature characteristics code and [] the capacitance tolerance code.

TAIYO YUDEN



747 L—% PART NUMBERS

105TYPE
Class 1
EREE R AT %zi-'éfi -
A frf =i Y = =

Rated ﬁ,. £ Temperature characteristics (EIA) 5 B Cuapa?itance Thickness
Voltagel  Ordering code CK | CJ |CH|CG|PK| PJ |PH |RK| RJ |RH | SK| SJ |SH | TK| TJ | TH|UK |UJ | g [caPaciance| tojerance | [mm]
(DC) (COK) | (€0 (CoH) (o) {(P2K) | (Peu) | (P2 | (ReK) | (R | Rk | (S2) | (520 | (S2H)| (T | (T2l (T {{U2K) | L) [PF] %] (inch)

EMK105 A OR5BW [ J o 0.5

EMK105 A 010BW [ ] [ ] 1

EMK105 A 1R2BW [ ] ) 1.2 |£0.1pF

EMK105 A 1R5BW [ ] [ ] 15

EMK105 A 1R8BW [ J [ J 1.8

EMK105 A 2R2JW [ ] [ ] 2.2

EMK105 A 2R7JW [ J o 27

EMK105 A 3R3JW o O 3.3

EMK105 A 3R9JW o o 3.9 0.540.05

16V | EMK105 A 4R7JW [ J (] 4.7 (0.020£0002)

EMK105 A 5R6JW ) o O 5.6

EMK105 A B6R8JW [ ] o o 6.8 | *5%

EMK105 A 8R2JW [ ] [ J (] 8.2

EMK105 A 100JW [ J o O 10

EMK105 A 120JW (] (] (] 12

EMK105 A 150JW [ J ( I 15

EMK105 A 180JW (] [ J (] 18

EMK105 A 200JW [ ] o O 20

A MEOACIGRESYE. DICIBEREHNRELErAVET,
A Please specify the temperature characteristics code and [J the capacitance tolerance code.

TAIYO YUDEN
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(5 EX%K - Class 2)

STANDARD MULTILAYER CERAMIC CAPACITORS

(CLASS2 :HIGH DIELECTRIC CONSTANT TYPE)

Yo

code | Temp.characteristics | operating Temp. range
B —25~+85C
B/BJ X7R —55~+125¢C
OPERATING TEMP. X5R —55~+85C QD_ /WAVD QD_ /REFLC%
. F —25~+85¢C
Y5V —30~+85C

4% E FEATURES

CERBEOMLEIENET
CE/ Uy TOBED D, EEENEY
(RA-TR. BEERBEN L

Fii& APPLICATIONS
- —BETHER

- BIEMIRA (EWEEE. PHS. 20— KL XEEE etc.)

F/&%iti= ORDERING CODE
o

+ 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.)

) @ )

@

K EE (VDC) FZARST A (EIA)LXW(mm) AMHEHFERE (pF) BEHETE (%) fERILAE
A 4 063(0201) 0.6X0.3 ] K +10 - ] =
J 6.3 105(0402) 1.0X0.5 102 1000 M +20
L 10 107(0603) 1.6X0.8 223 22000 z 78
E 16 [10]
T 25 9 2L
U 50 e _
=] AR a0
#SE A (mm) B ERCED)
e mEEE P 0.3 F | 7-E2emme s 7 1789)
S =70 AB,BJ +10% T T-E2J(4mmE Y F - 1784)
) —2% _ 22 } isu%o v 0.5
- E 80 z 0.8
A=AN—Z m
(3] L EERE
KT -
K] Ay ®E AmANZZ

L MK
© 0 o o
@ o

105BJ 104KV -FO

5 6 @ == Qn D= =P
(6] 7] [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 89
E 16 @
T 25 6 -
u 50 e Packaging
— Thickness(mm) B Bulk
e Temperature characteristics code P 03 F [ Tape&Reel2mm pitch- 1784)
N —55~+125C v T Tape&Reel(4mm pitch - 1784)
Series name 2B | XR 15y 5 2'2
M ‘ Multilayer ceramic capacitors BJ —55~+85C -
x5 ®
+15%
e AF |ysv —gg:wso Internal code
— 2% 2 [ Standard Products
End termination A=Blank space ~~Blank space
K ] Plated

TAIYO YUDEN
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EXTERNAL DIMENSIONS

Type(EIA) L W T e
[OMK063 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)
COMK105 1.0+0.05 0.5%0.05 0.5+0.05 Y 0.25+0.10
(0402) (0.0394+0.002) | (0.020+0.002) | (0.020+0.002) (0.010+0.002)
OMK107 1.6+0.10 0.8%+0.10 0.8+0.10 7 0.35%0.25
(0603) (0.063+0.004) | (0.031%+0.004) | (0.031%0.004) (0.01440.010)
Unit : mm(inch)
BIB&/N1) T —3< 53> AVAILABLE CAPACITANCE RANGE
WABEEE S Iy 7327 >4 (General Multilayer Ceramic capacitors)
Type 063 105 107
Temp.char. B/X5R F/Y5V B/X7R F/Y5V B/X7R F/Y5V
WV
Cap 16V | 10V [6.3V | 6.3V | 4V | 50V | 25V | 16V | 10V | 6.3V | 50V |25V | 16V | 10V | 6.3V | 50V | 25V | 50V | 25V
[pF] [pF 3digits]
100 101
150 151
220 221
330 331
470 471
681
1838 102 \
1500 152
2200 222
3300 332 z
4700 472 I
6800 682 Vv
10000 }og
15000 5.
22000 223 [P BN P | M
33000 333
47000 473 [P BN P
68000 683 1
100000 104 | P | | P | A+ *1 M
220000 224 #1 *1
470000 474 *1
1000000 105 1
X1V T7DRERHRBEARESTT, Note ! Letter codes in shaded areas are thickness codes. %1 Items are only available in X5R
BES™  Temperature Characteristics BHEREFAE Capacitance Tolerance tan &
N=] SEDN - =
Bty | BERE | g0 | BESE 22 HEE K5 =5
Temperature Gzl Ref. Temp BiEx Code Tolerance ltem g2 tan & Item
=/ temp. range . *|Capacitance #1
Characteristies | [ (€l |change [%] K +10% B Char. 063 =3.5% | B Char. 16V
B —25~85 20 +10 M +20% B Char. =5.0% | B Char. 10V
X7R —55~125 25 +15 =109 ~
7 +800, E Char. =10% | B Char. 0.022~0.1xF
X5R —55~85 25 +15 —20 =16% | F Char. 6.3V
F —25-.85 20 +30 =<20% | F Char. 4V
Y5V —30~85 25 22 =<2.5% | B Char. 50V, 25V (0.0068 xF)
=3.5% | BChar. 16V,0.027~0.047F, 25V (0.01¢F)
=5.0% | FChar.50V,25V B Char.0.056~0.224F
=<7.0% | F Char. 0.0334F, 0.047 4F
105 =9.0% | F Char. 0.068uxF~0.1uF
=<10% | B Char. 0.47 uF~1uF
=11% | F Char. 0.22uF
=<16% | F Char. 0.47uF
=20% | F Char. 1xF
107 =2.5% | B Char.
=5.0% | F Char.
¥1 BIERKEE Measurement frequency=1£0.1kHz
BIEEE  Measurement voltage =1+0.2Vrms
LT3 HAR 714 TL—E AFER Ha SRt FREDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Q P.8 3
etc

QD.52 ’)

>

TAIYO YUDEN
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063TYPE(0201 case size)

—% PART NUMBERS

E 1% . UN i tané 2 Sed HERE
ESES L BERE | BEMM | Dissipation | Solderingmethod | #F & = B &
Rated Voltage . Capacitance | Temp.Char factor R:!) 70— Reflow soldering| Capacitance | Thickness
(DC) Ordering code (PF) (%IMax. | W: 70— Wave soldering | tolerance [%] | (mm(inch)
EMK063 BJ101[IP 100
EMK063 BJ151(IP 150
EMK063 BJ221[IP 220
16V EMK063 BJ331[JP 330 3.5
EMK063 BJ471LIP 470
EMK063 BJ681LIP 680
EMK063 BJ102[]P 1000
LMK063 BJ152[]P 1500 B/X5R +10% 0.3%0.03
LMK063 BJ222[P 2200 +20% (0.012£0.001)
10V LMK063 BJ332[P 3300 5 R
LMK063 BJ472[P 4700
LMK063 BJ682[IP 6800
LMK063 BJ103[IP 10000
JMK063 BJ223[P 22000
JMK063 BJ473[IP 47000 10
6.3V JMK063 BJ104[IP* 100000 X5R
JMK063 F223ZP 22000 16 +80% 0.540.03
JMK063 F473ZP 47000 F/Y5V —20% (0.012%0.001)
4v AMK063 F104ZP 100000 20
ManOIldMERETTERSPANET,
[JPlease specify the capacitance tolerance code.
105TYPE(0402 case size)
E 1 . N i tané FEEMH HERE
g X 9 BERE | BEMM | Dissipation | Soldering method | & & %= S
Rated Voltage ) Capacitance | Temp.Char factor R:!) 70— Reflow soldering| Capacitance | Thickness
(DC) Ordering code (pF) (%)Max. W: 70— Wave soldering | tolerance [%] | (mm](inch)
UMK105 BJ22101V 220
UMK105 BJ331[1V 330
UMK105 BJ47101V 470
50V UMK105 BJ681C1V 680
UMK105 BJ10201V 1000
UMK105 BJ152[1V 1500 25
UMK105 BJ222[1V 2200
UMK105 BJ332[1V 3300 B/X7R
TMK105 BJ47201V 4700
25V TMK105 BJ682[1V 6800
+10%
TMK105 BJ103[1V 10000 0%
TDK105 BJ153[1V 15000
TDK105 BJ223[1V 22000 3.5
16V EMK105 BJ333L1V 33000 R 0.5%0.05
EMK105 BJ4730V 47000 (0.020£0.002)
EMK105 BJ104[1V* 100000
10V LMK105 BJ 10401V 100000 B/X5R 5
LMK105 BJ224[1V* 220000
JMK105 BJ224[1V 220000
6.3V JMK105 BJ4740V* 470000 Y5R 10
JMK105 BJ10500V* 1000000
50V UMK105 F103zV 10000
25V TMK105 F223ZV 22000 5
. EMK105 F473ZV 47000 ’ +80%
EMK105 F104ZV 100000 F/Y5V 9 —20%
10V LMK105 F2247V 220000 11
6.3V JMK105 F474zV 470000 16
JMK105 F105ZV* 1000000 20

FManOic 25

EEEHTEREFAVET,

* BRAFRBRORREE I EREEN .50

TAIYO YUDEN

[JPlease 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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MULTILAYER CERAMIC CAPACITORS
FOR HIGH FREQUENCY APPLICATIONS(1GHz+)

OPERATING TEMP. —55~+125C

L

%K FEATURES

BRSO LT E L TREVQEFERAKETESNS
- 1005k TH 3720, REBEOA L. BR2LPEN D

Fi& APPLICATIONS

CSRAKEICBFZ T UOVOQES LONERIENKD 5 h B HER E
VCO. TCXO etc
- = EK BSOS REE AR

&%tz ORDERING CODE

o [4)

Q 0-/ REFLOW

Q values in the high frequency range (1 GHz+) are excellent compared to
other types of multilayer capacitors.

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

Suitable for those high frequency applications in which a capacitor with

both a high Q-value and small size is required such as portable communi-
cations and other wireless applications.
VCO, TCXO. etc.

Adjustment of characteristics in high frequency circuit

E%%I— E (VDC) FSARST R (EIA)LXW(mm) ’Aﬁ*ﬁ ERE (pF) BUEE H(mm) =y
\ 16 105(0402) [ 1.0X05 W 05 5 @5
U ‘ = 020 2 F \u—w%—t>7‘m17e¢zmm5m
4R3 4.3

2] - 1R

D)=

R e 6
6 BESE(ppm/C) AEHAE 9

T EME CH | 0460 B | S01pF BRI

K | Ay xE RH | —220+60 7 5% — o

V K 1
e o

F
O= =

e

3. J W
o =0
®

Rated voltage(VDC) Dimensions (case size)(LXW)(mm) Nominal Capacitance(pF) Thlckness[mml Packaging
E | 16 105(0402) | 1.0X0.5 example \ 0.5 B | Bulk
U \ 50 020 2 F \ Tape&Reel(2mm pitch+ 1784)
4R3 4.3

9 *R=Decimal point

Series name
MULTILAYER CERAMIC

V | CAPACITORS 6 0

FOR HIGH FREQUENCY

Temperature characteristics(ppm/C) Capacitance Tolerances 9
e CH | 0+60 B | +0.1pF Special code
— RH |  —220+60 J ] +5% | standard Products
End termination
K ] Plated

54

TAIYO YUDEN



45T EXTERNAL DIMENSIONS

Type(EIA) L w T e

VK105 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)
717 L—E PART NUMBERS
BEEM -
EREE A AHHERE | HETENDE QIR 1E E# Qtyp.f#
i 4 Temperature . . .
Rated Voltage | Capacitance Capacitance (at 1GHz) Thickness (B%1E)
Ordering code characteristics ) )

(DC) cH RH [PF] tolerance Q (min) [mm] Typical Q
[IVK105 CHOR3BW [ ) 0.3 300 1200
VK105 CHOR4BW [ ) 0.4 300 1200
VK105 CHOR5BW [ ) 0.5 300 1200
(VK105 CHOR6BW [] 0.6 300 1100
(VK105 CHOR7BW [ ) 0.7 300 1100
(VK105 CHOR8BW [ ) 0.8 300 1000
VK105 CHOR9BW [ ) 0.9 300 950
[IVK105 CHO10BW [ 1.0 +0.1pF 300 950
[JVK105 CH1R1BW [ ) 1.1 280 930
[JVK105 CH1R2BW [ ) 1.2 270 850
[JVK105 CH1R3BW [ ) 1.3 260 740
VK105 CH1R5BW [ ] 1.5 240 710
VK105 CH1R6BW [ ] 1.6 230 670
[JVK105 CH1R8BW [ ) 1.8 210 650

VK105 CH020BW [ ) 2.0 190 610

[IVK105 CH2R2JW [ ) 2.2 180 530

[IVK105 CH2R4JW [ ) 2.4 170 510

VK105 CH2R7JW [ ) 2.7 150 460

[JVK105 CH030JW [ ) 3.0 130 390

[JVK105 CH3R3JW [ ) 3.3 +5% 120 370

[IVK105 CH3R6JW [ ) 3.6 110 360

[JVK105 CH3R9JW [ ) 3.9 99 360

[JVK105 CH4R3JW [ ) 4.3 84 360

E: 16V [IVK105 CH4R7JW [ ) 4.7 84 340
U: 50V [IVK105 CH5R1JW [ ) 5.1 84 0.5+0.05 320
[JVK105 RHOR5BW [ ) 0.5 300 1100

[JVK105 RHOR6BW [ ) 0.6 300 1000

[JVK105 RHOR7BW [ ] 0.7 300 1000

[JVK105 RHOR8BW [ ] 0.8 300 970

[JVK105 RHOR9BW [ ) 0.9 300 950

[JVK105 RHO010BW [ ) 1.0 300 900

[JVK105 RH1R1BW [ ] 1.1 +0.1pF 280 900

[0VK105 RH1R2BW [ ] 1.2 270 740

[JVK105 RH1R3BW [ ) 1.3 260 700

[JVK105 RH1R5BW [ ) 1.5 240 680

[JVK105 RH1R6BW [ ] 1.6 230 640

[JVK105 RH1R8BW [ ] 1.8 210 620

[JVK105 RH020BW [ ) 2.0 190 570

VK105 RH2R2JW [ ) 2.2 180 480

[IVK105 RH2R4JW [ ] 2.4 170 470

[0VK105 RH2R7JW [ ] 2.7 150 420

[JVK105 RH030JW [ ] 3.0 130 360

[JVK105 RH3R3JW [ ) 3.3 +5% 120 350

[JVK105 RH3R6JW [ ] 3.6 110 340

[IVK105 RH3R9JW [ ] 3.9 99 340

[JVK105 RH4R3JW [ ] 4.3 84 340

[JVK105 RH4R7JW [ ] 4.7 84 320

VK105 RH5R1JW [ ] 5.1 84 310

A IOICRERSELS PRIV ET,

1+# SPECIFICATIONS

[JPlease specify the Rated Voltage code.

RS fERREERE BEREEE HERENAE
: Temperature Capacitance
Temperature Tgﬁﬁfﬁg{‘ﬁre Coefficient range Tolerance
Characteristics range Ippm/C] (R4})
H + +0.1pF(~2.0pF
C —56~+125C 060 0-1pF(~2.0pF)
RH —220+60 +5% (2.2pF~)

1600

1400
1200

1000

[0}
=]
S

Q (at 1GHz)
o]
o
o

IS
=)
S

n
Q
=]

o

WA EE & QDREIRHI (CH4ZF1%AI) capacitance vs Q value (Typical for CH T.C.)

0 1 2 3 4 5 6
Capacitance [(pF)
Measured by HP4291A
LI arHAR TATL—E AFER #Ha {EREME FEREDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

QP.B D)

etc

(P.SS »)

(P.55 »)

(P.?G »>) (P.78 »)

TAIYO YUDEN

(P.84 »)

SHO1I0vdvO ﬂ
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BEEEELSIVv73F Y (CFCAP®)
SUPER LOW DISTORTION MULTILAYER CERAMIC

CAPACITORS (CFCAP®)

OPERATING TEMP. ‘ —55~+125C

4 E FEATURES

- FRRAR E T o BB & R LENSRERE ENEEREICNIZ A
WBZET, - ESRE-EIXMERBELELL

BEEAE, BRIy 7/ A XTTFAOTEBEREREROT D 2IVERRIC
RETY

- MEAME. THRRERE. BIAREA S 7 VAT T oY DBEH]AIC
RETY

Fi& APPLICATIONS

- AVBEEHSS 1 & DIESEIE
TFOEEDAY T LT BR

CEREEOPLLEK

cRFLBESMHICLIBEREE. BEMK. 728 E

& %iti= ORDERING CODE

>

Qu -/ REFL(h

+ 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)

® ® )

EREE (VDC) ih FEHR ) —XEE BREHEE BRI L%

U 50 K | Ay x& SD | A& &E—F K] +10 % - ] Z

G 35

T 25

= o o o ©

L 10 TR (EIA)LXW(mm) A ESE (pF) SEE# (mm) ‘LB [ we@os

107(0603) 1.6X0.8 [l A 08 T _“)‘[‘lﬁ _DE\ )7,
9 212(0805) 2.0X1.25 223 22,000 D 0.85 roEr

S —2% 316(1206) 3.2X1.6 104 100,000 g 1;2 m

M | HEI7y L 1.6 LHEEES

o ] L
S IN—ZX

T M K
0 06 ©
@

3 6

1
(4]
(3)

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 ) (1 0)

L 10 @ -

Dimensions(case size)(mm) Nominal capacitance(pF) Packaging
107(0603) 1.6X0.8 example Thickness(mm) B | Bulk
9 212(0805) 2.0X1.25 223 22,000 A 0.8 T Tape & resl
316(1206) 3.2x1.6 104 100,000 E ?'1855 m
‘ Multilayer ceramic G 1.25 Internal code
M ;
capacitors L 1.6

TAIYO YUDEN

O ‘ Standard products

O=Blank space
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EXTERNAL DIMENSIONS

(0.063+0.008)

Type(EIA) L w T e
TMK107 1.620.10 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 (0.03340.004) 0.5+0.25
(0805) (0.07940.004) | (0.04940.004) 1.2540.10 (0.02040.010)
(0.049-+0.004)
1.15+0.10
TMK316 3.2+0.15 1.620.15 (0.045+0.004) 0.5 1332
(1206) (0.12640.006) | (0.063+0.006) 1.6£0.20 (0.020+0:014 )

Bilg/N1) T—3 3> AVAILABLE CAPACITANCE RANGE

Type 107 212 316
Temp.Char| SD SD SD
Cap VDC 50V 25V 16V 10V 50V 35V 16V 10V 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

KIZTAESRBREAERLET,

Letters inside the shaded boxes indicate thickness.

Unit © mm (inch)

J)y—ZXa—-K BEREFEE%) tans (%)
Series Code Capacitance tolerance Dissipation factor
SD +10(K) 0.1%max.
L IYarhIR 71T L—H FIER Ha {EREME FEREDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Q P.8 3 Q.ss »3

Cess D

Cers D

TAIYO YUDEN

Q.eo %

Q.84 »)

SHO1I0vdvO ﬂ
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74T L—E

HW107TYPE (0603 case size)

PART NUMBERS

EREE ¥ & AHHRERE| RERM tan & FEEMY HERETAE E &
Temperature Dissipation | Soldering method
Capacitance | characteristics factor R:!) 78— Reflow soldering| Capacitance Thickness
RatedVoltage| Ordering code [nF] Standard type [%]Max. W: 70— Wave soldering tolerance [mm](inch)
UMK107 SD102KA 1.0
UMK107 SD122KA 1.2
UMK107 SD152KA 1.5
50V UMK107 SD182KA 1.8
UMK107 SD222KA 2.2
UMK107 SD272KA 2.7
UMK107 SD332KA 3.3
TMK107 SD392KA 3.9 +
25V TMK107 SD472KA 4.7 Standard type 0.1 R +10%* © 003;?18'804)
EMK107 SD562KA 5.6 R
16V EMK107 SD682KA 6.8
EMK107 SD822KA 8.2
EMK107 SD103KA 10
LMK107 SD123KA 12
10V LMK107 SD153KA 15
LMK107 SD183KA 18
LMK107 SD223KA 22
*LIREFS%)HIICE L E T, EERZE 0,
HW212TYPE (0805 case size)
EREE ¥ & AHHRERE| BRERM tan & FEEMH HERENAE E &
Temperature Dissipation | Soldering method
Capacitance | characteristics factor R:!) 78— Reflow soldering| Capacitance Thickness
RatedVoltage| Ordering code [nF] Standard type [%]Max. W:7 B — Wave soldering tolerance [mm](inch)
UMK212 SD392KD 3.9
UMK212 SD472KD 47
50V UMK212 SD562KD 5.6
UMK212 SD682KD 6.8 0.85+0.1
UMK212 SD822KD 8.2 (0.033+0.004)
UMK212 SD103KD 10
GMK212 SD123KD 12
GMK212 SD153KD 15 Standard type 0.1 R +10%*
35V GMK212 SD183KG 18 1.9540 1
GMK212 SD223KG 22 P
GMK212 SD273KG 27 (0.049+0.004)
16V EMK212 SD333KD 33 0.85+0.1
LMK212 SD473KD 47 (0.033+0.004)
10V LMK212 SD683KG 68 1.25+0.1
LMK212 SD104KG 100 (0.049+0.004)
*LIREFER)BIICE L £ T, AR EE N,
M316TYPE (1206 case size)
EREE ¥ & AHRERE| RERM tan s e 2 Sed HERENAE E &
Temperature Dissipation | Soldering method
Capacitance | characteristics factor R:!) 78— Reflow soldering| Capacitance Thickness
RatedVoltage| Ordering code [nF] Standard type [%]Max. W:7 B — Wave soldering tolerance [mm](inch)
35V GMK316 SD333KF 33
GMK316 SD393KF 39 115401
TMK316 SD473KF 47 Ay
TMK316_SD563KF 56 Standard type 0.1 R +10%* | (0.045£0.004)
25V TMK316 SD683KF 68
TMK316 SD823KL 82 1.6+0.2
TMK316 SD104KL 100 (0.063+0.008)

Y IIRFE(EE%)HIICE L E T, MRSV,

X

I
Bm

=
20

FERRE

15

10

| —SD:Standard Type

AC/C (%)

-10
-15

-60

-40

-20 0 20

40 60

Temp (C)

80

100 120

TAIYO YUDEN



RELIABILITY DATA

Super Low Distortion Multilayer Ceramic Capacitors (CFCAP)

1/2

Item

Specified Value

Test Methods and Remarks

1.0perating Temperature Range

—55to +125C

2.Storage Temperature Range

—55to +125C

3.Rated Voltage

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

4.Withstanding Voltage

Between terminals

No breakdown or damage

I

Applied voltage: Rated voltage X3

Duration: 1 to 5 sec.

Charge/discharge current: 50mA max.

5.Insulation Resistance

10000 MQ or 500MQ F, whichever is smaller

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

Charge/discharge current: 50mA max.

SHO1I0vdvO

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 : 1k Hz£10%

(tan &)

Measuring voltage = 1+0.2Vrms

Bias application: None

8.Resistance to Flexure of
Substrate

Appearance: No abnormality

Capacitance change: 5%

Warp: Tmm
Speed: 0.5mm/second
Duration:10 seconds
The measurement shall be made with the board in the bent position.
20
= 1£0.1 30
R 340 40] [
Board ’ Warp
“b100,| 16
Material: glass epoxy-resin substrate
45%2 |45+2 = Copper plating (thickness: 0.035mm)
3 Solder resist
(Unit: mm)

9. Body strength

10. Adhesion of electrode

No separation or indication of separation of electrode.

Applied force: 5N

Duration: 30 +5 seconds

Chi
Cross-section

Hooked jig
?Board
[ W<chipl | 1!}

p

11. Solderability

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

Solder temp.: 230 £5C

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 30£3 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 xF or 1000MQ whichever is smaller

Temperature:40+2C

Humidity:90 to 95% RH

Duration:500 *24 hrs

Recovery: Recovery for the following period under the stan-

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

TAIYO YUDEN
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RELIABILITY DATA

Super Low Distortion Multilayer Ceramic Capacitors (CFCAP)

2/2

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 xF or 500MQ whichever is smaller

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

Humidity:90 to 95% RH

Duration:soofg4 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 tgshrs

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 35°C, 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

LN
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YEMEEEEZIv T Y
MEDIUM-HIGH VOLTAGE MULTILAYER

CERAMIC CAPACITOR

OPERATING TEMP. | BJ

code | Temp.characteristics | operating Temp. range - )
B — 25~+85C i
X5R — 55~+85C
X7R — 55~+125C

%K FEATURES

-ABEBICNIEBEFEHAL TS 71 TL—2a rPRELT. SEE

HERT,
CBEREETH V) LA 5/NETIK

J22PES
- — RS

AL
IR, BIEEWSF

APPLICATIONS

,&%<iti= ORDERING CODE

Qu — REFL@

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

- General telephone exchange
* Inverter.
+ Wireless and Telecommunication base.

© [7) [9)

® ®

#&EE (VDC) % FEE B (%) BREHNEE BRI
H 100 K ] Ay BJ | +10 K] +10% - ] =
Q 250 M +20%
s 630 e @
2
(2] i Mkt (EIA)LXW(mm) ATERBAE (oF) (8] ‘a% -
-2 212(0805) 2.0x1.25 ] HAEH (mm) B } . ﬁ‘juz(%_anf) _
M | #EILT 316(1206) 3.2x1.6 104 100,000 A 2 T )T T
325(1210) 3.2X25 105 1,000,000 v e m
432(1812) 45X3.2 3 5 e o
" e Nl B,
* A= AN—2R

HMKJ316
O= == = o
® ®

BJ104
e

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 e @
e Dimensions(case size)(mm) 6 Pa;ka‘glng Uk
Series name 212(0805) 2.0X1.25 Thickness(mm) T ‘ T “& |
Multilayer ceramic 316(1206) 3.2X1.6 e G 1.25 dpe & ree
capacitors 325(1210) 3.2X2.5 Nominal capacitance(pF) F 1.15 m
432(1812) 4.5X3.2 L 16
example N 19 Internal code
104 100,000
105 1,000,000 M 25 A ‘ Standard products

~=Blank space

TAIYO YUDEN



SM~FiE  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) | (0.049+0.004) (0.012min.)
1.15+0.10 E
[IMK316 3.2+0.15 1.6+0.15 (0.045£0.004) 0.3LE
(1206) (0.126+0.006) | (0.063+0.006) 1.6+0.20 L (0.012min.)
(0.063+0.008)
1.15+0.10 E
[IMK325 3.2+0.3 2.5+0.20 (0.045+0.004) 0.3k
(1210) (0.126+0.012) | (0.098+0.008) 1.940.20 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.)

BIRE/N) T —2 3>

AVAILABLE CAPACITANCE RANGE

Unit : mm(inch)

SHO1I0vdvO ﬂ

Type 212 316 325 432
Temp.Char|BJ/X7R|BJ/X7R| BJ/X5R|BJ/X7R|BJ/X7R|BJ/X5R| BJ/X7R| BJ/X5R|BJ/X7R |BJ/X7R| BJ/X5R|BJ/X7R|BJ/X5R|BJ/X7R| BJ/X5R|BJ/X7R |BJ/X5R|BJ/X7R|BJ/X5R
Cap VDC 100V | 250V | 250V | 100V | 250V | 250V | 630V | 630V | 100V | 250V | 250V | 630V | 630V | 100V | 100V | 250V | 250V | 630V | 630V
[xF] |[pF:3digits]
0.01 103 G G F
0.022 223 G G L N
0.047 473 G L L N M
0.1 104 G L L F M M
0.22 224 L N N M
0.47 474 N M M
1.0 105 N M
2.2 225
T T IR REREAEFRLUET, Letters inside the shaded boxes indicate thickness.
RN
BEHMEI-F Temperature characteristics HEREHFETEX) tans(%)
Temp. char.Code HEPNFRAE REFEE(C) EAEBE(C) HERET(LE%) Capacitance tolerance Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
JIS B —25~85 20 +10
BJ X7R —55~125 25 +15 +20(M) 3.5%(100V)
EIA — +10(K 2.5%(250V, 630V
X5R —56~85 25 +15 ® A )
L IYarhIR 71T L—H AFER Ha {EREME FHEDIEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Q.es »3 Q.84 »j

G

etc

GodD  GodD CGrd
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W212TYPE(0805 case size)

PART NUMBERS

N . Y HERE -
E 1 i % ;FF"-HE SEREAEM tanés REZM ﬁ::ﬁ;ég 1 o
FEone - ATAE
' E mRel Temperature Yefrogs( Soldering method ) Thickness
RatedVol i Capacitance - DIS]ZSIPtatrIon R!) 70~ Refousocerng | Capacitance )
atedVoltage Ordering code [<F] characteristics [°/3(I:VI?1X. W70 Waesiteiy | tolerance [mm] (inch)
HMK212 BJ103[LIG 0.01
HMK212 BJ223[IG 0.022
100V HMK212 BJ473§G 0.047 BJ/X7R 33 +10%
: R =% 14.2520.1 (0.049+0.004)
HMK212 BJ104[1G 0.1 +20%
QMK212 BJ1030JG 0.01
250V 25
QMK212 BJ2230]G 0.022 BJ/X5R
W316TYPE(1206 case size)
- IN 7 . FElE HERE =
£ 1 ¥ %ﬁmz mEste |00 i s ;o
£ I L %?i Temperature o Soldering method TR Treress
. Capacitance o D'SfS'Ptatlon R 70~ Refovsoeiny | Capacitance )
RatedVoltage Ordering code [<F] characteristics [ %a](l:VI %rx. W70 Waesiteiy | tolerance [mm] (inch)
HMK316 BJ473[]L 0.047
100V HMK316 BJ104[]L 0.1 3.5
BJ/X7R
HMK316 BJ224[]L 0.22 .
+
QMK316 BJ473[IL 0.047 R +10%, 1.6+0.2 (0.063+0.008)
250V +20%
QMK316 BJ104L1L 0.1 BJ/X5R o5
630V SMK316 BJ103[JF 0.01 BJ/X7R ' 1.15+0.1 (0.045+0.004)
SMK316 BJ223[]L 0.022 BJ/X5R 1.6%0.2 (0.063%0.008)
W325TYPE(1210 case size)
YN 7N FEiEE §$.§E~g§ =
E 1% i % ;FF‘HZT SEREAEM tanéd REZM ﬁzq:%ﬁ;ég = &
s - ATAE
€ K Rl Temperature Aot Soldering method ) Thickness
RatedVol i Capacitance . D|S];$|[)tat|]on R) 70— Refonsocerng | Capacitance )
atedVoltage Ordering code [4<F] characteristics [%a](l:VIc;x. W-70- waesieig | tolerance [mm] (inch)
HMK325 BJ104[]F 0.10 1.15%0.1 (0.045%0.004)
HMK325 BJ224[IN .
100V ka2s BJ474EN gij 39
HMK325 BJ105[IN ('.;1 BIXTR
QMK325 BJ4730IN : R +10%,
7
S 0.047 +20% 1.9+0.2 (0.075+0.008)
250V QMK325 BJ1040IN 0.10
QMK325 BJ224[IN 0.22 BJ/X5R 2.5
630V SMK325 BJ223[IN 0.022 BJ/X7R
SMK325 BJ473LIN 0.047 BJ/X5R
W432TYPE(1812 case size)
N . T HERE -
i 1‘% i % ;gﬁg /n%fgq;r'l'i tanés iaé*ﬁ: ﬁzfﬁ;éi E A
FEone - ATAE
' E PREE | Temperature Dissioati Soldering methoF! ) Thickness
EN , Capacitance . 'SfS'F;ar'c’” RJ70— Refou soerng | Capacitance .
atedVoltage Ordering code [<F] characteristics [%a](l:VIc;x. W70 Waesiteiy | tolerance [mm] (inch)
HMK432 BJ474[1M 0.47
BJ/X7R
100V HMK432 BJ105[1M 1.0 3.5
HMK432 BJ225[1M 2.2 BJ/X5R
QMK432 BJ104[IM 0.1 +10%,
BJ/X7R R 2.540.2 (0.098+0.008)
250V QMK432 BJ224[IM 0.22 +20%
QMK432 BJ474[M 0.47 BJ/X5R 2.5
SMK432 BJ473[M 0.047 BJ/X7R
630V
SMK432 BJ104[M 0.1 BJ/X5R
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451X ELECTRICAL CHARACTERISTICS
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RELIABILITY DATA

MEDIUM-HIGH VOLTAGE MULTILAYER CERAMIC CAPACITOR

1/2

Item

Specified Value

Test Methods and Remarks

1.0perating Temperature Range

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

2.Storage Temperature Range

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

3.Rated Voltage

100VDC, 250VDC, 630VDC

4.Withstanding Voltage

Between terminals

No breakdown or damage

I

Applied voltage:Rated voltageX2.5(100V) Rated voltage X2(250V) Rated voliage X 1.2(630V)

Duration : 1~5sec.

Chage/dischage current : 50mAmax.

5.Insulation Resistance

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

Applied voltage:Rated voltage(100V, 250V) 500V(630V)
Duration : 60+ 5 sec.

Chage/dischage current : 50mAmax.

6.Capacitance(Tolerance)

+20%. +10%

Measuring frequency:1kHz£10%

SHO1I0vdvO

Measuring voltage:110.2Vrms

Bias application:None

7.Tangent of Loss Angel

3.5%max(100V).
2.5%max(250V, 630V).

Measuring frequency:1kHz£10%
Measuring voltage:120.2Vrms

Bias application:None

8.Temperature Characteristic

of Capacitance

BJ:£10% (-25t0 +85C)
X7R: £15% (-55to +125C)
X5R: +£15% (-55 to +85°C)

According to JIS 5102 clause7.12.

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

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

Reference temperature Characteristic B shall be +20°C

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

position 20

R-340’
Bofrd E/ Warp
45+2 | 45+2

(Unit: mm)

10.Adhesion of Electrode

No separation or indication of separation of electrode

Applied force:5N Hooked jig

Duration:30+5sec.
? Board
[ Bchi
Chip Y| Ghip

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:310.5sec.
Preheating conditions: 80 to 100°C, 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+t4hrs

13.Thermal shock

Appearance:No abnormality
Capacitance change:Within£15%(100V), +7.5%(250V, 630V)
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:Maximum operating temperature +0,/—3°C 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

2/2

Item

Specified Value

Test Methods and Remarks

14.Damp Heat(steady state)

Appearance:No abnormality
Capacitance change: Within=15%
tan & : 7%max(100V), 5%max(250V, 630V).

Insulation resistance:25MQ xF or 1000MQ Whichever is smaller.

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

Humidity : 90 to 95%RH

Duration: 500+24/-0 hrs

I

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

15.Loading under
Damp Heat

Appearance:No abnormality
Capacitance change: Within£15%
tan & : 7%max(100V), 5%max(250V, 630V).

Insulation resistance:10M Q xF or 500MQ Whichever is smaller.

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

Humidity : 90 to 95%RH

Applied voltage:Rated voltage

SHO1I0vdvO

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+t4hrs

16.Loading at High

Temperature

Appearance:No abnormality
Capacitance change: Within+=15%
tan & : 7%max(100V), 5%max(250V, 630V).

Insulation resistance:50M Q xF or 1000MQ Whichever is smaller.

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+t4hrs

TAIYO YUDEN
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TLAEER o3Iy 7O F oV
ARRAY TYPE MULTILAYER CERAMIC

CAPACITOR ‘qh 6‘1 @

code |Temp.characteristics |operating Temp. range

5 ~a5—tesC & & &
BJ X5R —55~+85C
X7R —55~+125C

CH COH —55~+125T
Qu -/ REFL(h

OPERATING TEMP.

%K FEATURES

‘2125 IR CAREIBR TH 2 1=, LWESEE. SNRLEEELER + 4 circuits in 2125 package allows higher placement density and efficiency

AEEH ) DBREBIUFORTE - The capacitance in each circuit, F or B dielectric, is 1xF

CAREBEBICIE. FEEEIXMST - XBENZEZNIZFERLTOE - Internal electrode is nickel for increased cost performance and reliability
T

Fi& APPLICATIONS

- — iR EFHER A - General electronic equipment
BEHERA (EHEE. PHS. J— KL XEsfetc) - Communication equipment (mobile phone, PHS, cordless phone, etc.)

stz ORDERING CODE

® ® ® @ )

REE (VDC) I FEE B RENEE BRI RR

J 6.3 K] Ay x& BJ | +10[%] M +20 % - ] Z

L 10 CH |  0+60[ppm/C] K +10 %

E 16 F +1pF Q@

T 25 B

u 50 23

9 @ @ T | U-n7—-ErY
(2) BT EIALXW(MM)  AHBEEE (pF) HEEH (mm)

SU—2% 110(0504) 1.4X1.0 [ B 0.6 m

1 | awBEITLY 212(0805) 2.0x1.25 104 100,000 A 08

= N =]
2 | cEmEaLTY 316(1206) 3.2X1.6 105 1,000,000 [F) (1).613: éjg\iﬁ;ﬂ?ﬁfu
- =20
H=ANR—2R

4 K212BJ104MD
@ © o e o @ O

T O
O == =
© o @ o

Rated voltage(VDC) End termination Temperature characteristics code Capacitance tolerances(%) Special code
J 6.3 K | Plated g J [ X5R| —56~+85C+15% M +20 — | standard products
L 10 X7R| —55~+125C+15% K +10
E 16 CHJ[COH|  0+60[ppm/C] 3 +1pF @
3 2 [4)
u 50 - - - 6 i
Dimensions(case size)(mm) Packa‘gmg
e 110(0504) 1.4%1.0 Thickness(mm) T Tape & reel
- 212(0805 2.0X1.2 e .
Series name 31621206; 302>§<1 65 f\ 22
4 4 circuit multilayer - - Nominal capacnance(pF) D 0 és m
capacitors example S F 115 Internal code
5 2 circuit multilayer 104 100,000 A ‘ Standard products
capacitors 105 1,000,000 p

~=Blank space
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S\ 5t/ EXTERNAL DIMENSIONS

Type(EIA) L w E1 E2 P T
g | 060£0.06

[J2K110 | 1.37+0.07 | 1.00+0.08 | 0.36£0.10 | 0.20+0.10 | 0.64+0.10 (0.024:0.003)
(0504) | (0.054£0.008) |(0.0390.003) |(0.014+0.004) |(0.008+0.004) | (0.025+0.004) | , | 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 | 0.500.10 | " | 0.85%0.10
(0805) | (0.0790.004) | (0.049:£0.004) |(0.0100.004) |(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 | 0.250.15 | 1.00£0.10 | | 0.85%0.10
(0805) | (0.0790.004) | (0.049:£0.004) |(0.020+:0.008) |(0.010:£0.006) | (0.039::0.004) (0.0330.004)
[J4K316 | 3.20%0.15 | 1.60+0.15 | 0.40+0.20 | 0.30+0.20 | 0.80%0.10 | - | 1.15%0.15
(1206) | (0.12620.006) | (0.063:£0.006) |(0.016:0.008) |(0.012:£0.008) | (0.0310.004) (0.045:+0.006)

Unit © mm (inch)

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

BJ/ X7R, BJ/ X5R CH/ COH
Type 1410 2% 2125 2@ 2125 4@ 3216 4& Type 1410 2
[J2K110 [J2K212 [4K212 []4K316 [J2K110
Temp.Char BJ/ X7R BJ/ X5R BJ/ X5R BJ/ X5R BJ/ X5R Temp.Char | CH/CoH
Cap VDC 25V | 16V | 10V | 6.3V | 10V | 6.3V | 25V | 16V | 10V | 6.3V | 16V | 10V | 6.3V Cap VDC 50V
[xF] [pF:3digits] [oF] | [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 D 18 180 B
0.22 224 B D 22 220 B
0.47 474 A D 27 270 B
1.0 105 A D D F F F 33 330 B
2.2 225 D 39 390 B
e o o : 47 470 B
XTI TS RHUREAERLET, Letters inside the shaded boxes indicate thickness. 56 560 5
68 680 B
82 820 B
100 101 B

XTI TEBREREAERLET,
Letters inside the shaded boxes
indicate thickness.

RN
BESMEI-F Temperature characteristics HEREHRE%) tans(%)
Temp. char.Code HEPURAE IREEE(C) HAERE(C) HEREZT(LXR Capacitance tolerance Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
JIS B —25~85 20 +10[%]
4+
BJ EIA X5R —55~85 25 +15[%] -_F?(())(('\KA)) 5.0%max.*
EIA X7R —55~125 25 +15[%] -
—55~ -+ e
CH Jis CH 55~125 20 +60[ppm/c] +10(K) 0.1%max.**
EIA COH —55~125 25 +60[ppm/c]
*10% : J2K110, J4K212 3.5%:110type  C<O0.1xF
ol 27pFLT Q=z=400+20-C 30pFit Q=1000
L IYarhIR 71T L—H AFER Ha {EREME FHEDIEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions
QP.B ) Q.74 »3 Q.75 >) QJG »3 QJB »3 Q.84 »5

etc
TAIYO YUDEN
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747 L—% PART NUMBERS
HW1410TYPE (0504 case size) 258247 (2 circuit type)
= 15 # £ VN RESEE tan & FEEMH HERE E#
7
e 4 HERE Soldering method| &%=
Rat:jVoltage G : Capacitance | Temperature Dissipation |R:') 70— Reflow soldering | Capacitance Thickness
rdering code i
"o [#F] characteristics | factor[%]Max. | W:7A— Wavesodering | tolerance [mm](inch)
25V T2K110 BJ103[B 0.01
roto i o 0w | e |
16V E2K110 BJ10401B O . R +20%[M] (0.024+0.002)
10V L2K110 BJ224[B O_'22 B/X5R 5 +10%IK]
L2K110 BJ474MA 0.47 0.8+0.08
6.3V J2K110 BJ105MA* 1.0 X5R 10 (0.031+0.003)
_— # £ VN i REEME Q REEH HERE E#
g 7 HERE Soldering method| &=
Rat::lVolta B - . Capacitance | Temperature symbol R:!) 70— Reflow soldering | Capacitance Thickness
& reering coce [PF] characteristics W:70- Wave soldering |  tolerance [mm](inch)
U2K110 CH100FB 10
U2K110 CH120KB 12
U2K110 CH150KB 15
U2K110 CH180KB 18 400+20-C
U2K110 CH220KB 22
U2K110 CH270KB 27
50V [U2K110 CH330KB 33 CH R +10%[K] O'ei+°'°6
U2K110 CH390KB 39 (0.024£0.002)
U2K110 CH470KB 47
U2K110 CH560KB 56 1000 (0.1%)
U2K110 CH680KB 68
U2K110 CH820KB 82
U2K110 CH101KB 100
W2125TYPE (0805 case size) 4EZ4 T (4 circuit type)
_— # £ VNI BENEE tan & FEEMH HERE E#
7
f_— 7 HERE Soldering method| &=
Rat:iVoltage S . Capacitance | Temperature Dissipation |R:') 70— Reflow soldering| Capacitance Thickness
rdering code )
¢ [KF] characteristics | factor[%]Max. | W:70— Wavesodeing | tolerance [mm](inch)
25V T4K212 BJ104[1D 0.1
E4K212 BJ104[1D
16V L4K212 BJ224SD (;)212 B/X5R 5 R +20%[M] 0.85+0.1
- +10%[K . +0.004
1ov L4K212 BJ47400D 0.47 6Kl | (0.033%0.004)
6.3V J4K212 BJ10501D" 1.0 X5R 10
W2125TYPE (0805 case size) 258247 (2 circuit type)
_— # £ VN i mENEE tan & EPrE Sk HERE E#
7
_— 7 HERE Soldering method| &=
Rat:iVoltage S . Capacitance | Temperature Dissipation |R:') 70— Reflow soldering| Capacitance Thickness
rdering code )
. [©F] characteristics | factor[%]Max. | W:70— Wavesodeing | tolerance [mm](inch)
10V L2K212 BJ105MD 1.0 5 .851+0.1
. B/X5R R +20%[M)] 0.85+0
6.3V J2K212 BJ225MD 2.2 X5R 10 (0.033+0.004)
W3216TYPE (1206 case size) 4EZ 4T (4 circuit type)
_— # £ VN i BENEE tan & REEH HERE E#
7
g 7 HERE Soldering method|  EF&=
Rat:iVoltage S . Capacitance | Temperature Dissipation |R:') 70— Reflow soldering| Capacitance Thickness
rdering code )
¢ [KF] characteristics | factor[%]Max. | W:70— Wavesoldeing | tolerance [mm](inch)
16V E4K316 BJ1050JF*
+20%[M] 1.15+0.15
10V L4K316 BJ1050LIF 1.0 B/X5R 5 R +10%[K] (0.0450.006)
6.3V J4K 316 BJ1050JF +10% . +0.
MaOOICIHFEREFTELSPAVET, [ Please specify the capacitance tolerance code.

ESREFRRORBREE S EREEN.5E

74

*Test voltage of Loading at high temperature test is 1.5 time of the rated voltage.
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45X ELECTRICAL CHARACTERISTICS

1 E—4 X - ESR-BIKEEIFEMH Example of Impedance ESR vs. Frequency characteristics
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#a@ PACKAGING

Ofz/NZEEAE Minimum Quantity @7 —E>J#E Taping material

WX DO HHE Bulk packaging Hr—"

. HmE REHE Card board carrier tape

FK(EIA) Thickness Standard
Type quantity

mm(inch) code [pcs]

by TITF—7
Top tape

OMK105(0402) 0.5 VW

U VK105(0402) (0.020)

[JMK107(0603) (0%31)

N=RF—=F

08
(0.031)
06
(0.024)
0.85
(0.033)
.25
(0.049)
0.85
(0.033)
0.85
(0.033)
0.85
(0.033)
715
[IMK316(1206) (01'024;)
(0.049)
16

[12K110(0504)

[JMK212(0805)

Sprocket hole

F v THEARR
Chip cavity

1000 (O O O O 0O

=R

F oy TR !
Chip filled Tcﬁpj

[14K212(0805) Bottom tape

[12K212(0805)

(0.063)
0.85
(0.033)
1.15
(0.045)
1.5

IVRRT—T
Embossed Tape

(0.059)
1.9

cyFF—7
Top tape

[IMK325(1210)

(0.075)
2.0max
(0.079)

Si<|z|zx|mm|o|r|®|TM|o|l0|0|®|0|®|> N>

25
(0.098)

B> —t 718 Taped packaging

o , EERE
B (EIA) SR & Standard quantity
Type Thickness [pcs)

Sprocket hole
#7-7 I1vf27-7
paper Embossed tape

15000 | —

Q
=]
a
@

mm(inch)

[JMK063(0201) 03 Base tape

(0.012)
[IMK105(0402) 05
U VK105(0402) (0.020)

05

(0.020)
0.45

F v THRAER
Chip cavity

4000 | — ( O O O O O)

IR

4000 | — o
FyTERkE 2l
4000 | — Chip filled Chip

4000 | —

10000 | —

[JMK107(0603)

[12K110(0504)

@IV h+ty b Bulk Cassette
4000 — R4~ N

Slider ~ ¥¥vI—
4000 _ 1240.1 / Shutter

[IMK212(0805) (0.033) (0.472£0.004)

— 3000 ; -

‘ Ean

Connecting Port

[14K212(0805) 4000 -

3 6 +0
[J2K212(0805) 4000 — —02 ’

(1.42%5008)

4000 -

[IMK316(1206) (0.045)
[14K316(1206) 1.25

— 3000

[« 110+0.7 —"

(4.33+0.028)

— 2000 2.0, 1.5+01
+0.008 ~-0
(0.079 Zg.004) 0004y
| |

ey (0.059%5
T‘ (0.039 3000 | |

— 2000

|
==

[JMK325(1210)

+0.2
-0

36 19,
(1 42 :g 008)

315
l— (1.24 #3008) __|

— 2000 = — —

12,0201 (0.472£0004)
| 88:+0.1 (0:346:£0004)

6.820.1 (0.268+0.004)

— | 500 Unit : mm (inch)

— | 1000 105, 107, 212k CERIMIGH L £ TOTHHLELT I,
— 500 Please contact any of our offices for accepting your requirement according
to dimensions 0402, 0603, 0805.(inch)

TAIYO YUDEN

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

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

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

+0.1

Unit : mm(inch)

TAIYO YUDEN

=TI 1.5 175041 YR 1526 178201 o
Sprocket hole (0.05970%% ) ((0.069_0.004) /Sprocket hole (0.059 +0004) ( . +0.
o —~ A
I 8 H /4 i o/ e / 8| a_n
co(me ] —| A | JH Oﬂ
- A= fq|sH ~|HR
T wo |[HL [7] L t oo —l
- - B - - - r 206 - B - - FeN NG ]
i ! ! s|®e L * . . = o
] — 3 :
LT
= | 1050 | —| = F “Z0x01" _;|I* K >
( (0.157£0.004) (0.157+0.004) 9'
2.0%0.1 [JMK063(0201) 2.0+0.1
(0.079£0.004) 2.0£0.05 (0.079+0.004) %
(0.079%0.002) »
Type F v TR BAEYF| T—TE# Type F v THAR BAEYF| T-TEH
(EIA) Chip Cavity Insertion Pitch | Tape Thickness (EIA) Chip cavity Insertion Pitch | Tape Thickness
A B F T A B E K T
0.37+0.06 |0.67£0.06 2.0+0.05 0.45max.
[IMK063(0201)
(0.06£0.002) | (0.027£0.002) |(0.079£0.002)| (0.018max.) [IMK432(1812) 3.7+0.2 4.91+0.2 8.0+0.1 | 4.0max. | 0.6max.
[OMK105(0402) | 0.65%0.1 1.15+0.1 2.0+0.05 0.8max. (0.14610.008) (0.193+0.008) | (0.315£0.004) | (0.157max.) | (0.024max.)
U VK105(0402) |(0.02620.004) | (0.045%0.004) {(0.079+0.002)| (0.031max.)
1.0+0.2 1.8+0.2 4.0+0.1 1.1max. Unit - mm(inch)
[IMK107(0603) (0.039£0.008) | (0.071£0.008) |(0.157£0.004)| (0.043max.)
1.15+0.2 1.55+0.2 4.0%+0.1 1.0max.
[12K110(0504) X
(0.045+0.008) | (0.061£0.008) {(0.157+0.004)|  (0.039max.)
@Y —4E8,/7%2E8  Leader and Blank portion
[OMK212(0805) " n
| 165%02 ) 24402 2 FoTEAS = Y -5
[J14K212(0805) |(0.065+0.008) | (0.094+0.008) | 4.0%0.1 1.1max. Blank portions Chip cavity  Blank portions Leader
[J2K212(0805) (0.157+0.004)|  (0.043max.)
Y S6502 o olo o olo o dlo >>
[IMK316(1206) (0.079+0.008) | (0.142+0.008) |:| |:| l l |:| |:|
Unit - mm(inch)
I RRF—T =) i i 40mmLl_E 40mmLl E
LRZXF7—7 Embossed tape (8mmifig) (0.315inches wide) (1o o) I s
von ( 400mmilE )
EYIR 1.5-0 1.75%0.1 15.7 inch or more
0, BlEHLAR
/Sprocket hole (0.05975%*) ((0 069+£0.004) Direction of tape feed
PR~
/‘4 } /7/ N / 0S| 51 ®1) —JLtiE  Reel size
S 2 ge o8
—LA = 14 (= H
¥ 0 (O _|
— L L B - - r on® |0 ™
] sl ¢ | 20308
X X s (0.079£0031)
I I o U _ $13.0£05 5 lo®
,,,,, s [oR
F “20%01" __jl* K ﬂg He
(0.15740.004) 3R Its
2001 \ R Ao\ e2t008 ||| Fe e
(0.079£0.004) (60.827£0.030| |7~ | <
Type F oy THERAS BAEYF| 7—TE# U
(EIA) Chip cavity Insertion Pitch | Tape Thickness ! ‘ ﬂ‘ ‘%W
A B F K T 1(o¢1.5 : 8mrr1)¢§7‘-—7’ (0.315inches wide)
0.394%0.059
[OMK212(0805) 165+0.2 24202 1415 : 12mmigF—7 (0.472inches wid
(0.065+0.008) | (0.094£0.008) (0.551+0.059)
[IMK316(1206) | 2.0402 | 3.6402 | 4.0£0.1 |2.5max.l0.6max Unit : mm_(inch)
[J4K316(1206) | (0.079+0.008) | (0.142+0.008) |(0.157+0.004) | (0.098max.)|(0.024max.)
2.8+0.2 3.6+0.2 3.4max. ® v 77— T73EE Top Tape Strength
[IMK325(1210) \
(0.1100.008) | (0.1420.008) (0134ma. by 77 =TOEH LA TRENARICTOI~0INEL Y £T,

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,

R=2F—F
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.Operating Temperature | —55 to +125C B:—55t0 +125C —25 to +85C High Capacitance Type BJ(X7R) : —55~+125C, BJ(X5R) : —55~+85C
. . C(X5S) : —55~+85C,  C(X6S) : —55~+105C
Range F:—25t0 +85C E(Y5U) : ~30~+85C, F(Y5V) : ~30~+85C
2.Storage Temperature | —55to +125C B —55t0 +125C —25t0 +-85C High Capacitance Type  BJ(X7R) 1 ~55~+125C, BJ(X5R) 1 —55~+85C
. . C(X5S) : —55~+85C,  C(X6S) : —55~+105C
Range F:—25t0 +85C E(Y5U) : —30~+85C,  F(Y5V) : —30~+85C
3.Rated Voltage 50VDC,25VDC, 16VDC 50VDC,25VDC 50VDC,35VDC,25VDC
16VDC 16VDC,10VDC,6.3VDC C>)
4DVC U
4.Withstanding Voltage No breakdown or dam- | No abnormality No breakdown or damage Applied voltage: Rated voltageX3 (Class 1) (j?)
Between terminals age Rated voltagex2.5 (Class 2) :|
Duration: 1 to 5 sec. O
Charge/discharge current: 50mA max. (Class 1,2) %
5.Insulation Resistance 10000 MQ min. 500 MQ xF. or 10000 MQ., whichever is the | Applied voltage: Rated voltage

smaller. Duration: 60+5 sec.
Note 5 Charge/discharge current: 50mA max.
6.Capacitance (Tolerance) 0.5t0 5 pF: 20.25 pF | 0.5t0 2 pF : £0.1 pF | B: £10%, +20% B:+10%. +20% Measuring frequency :
1 to 10pF: £0.5 pF 22t051pF:45% | F: o0 % C:+10%. +20% Class1 2 1MHzE10%(C<1000pF)
1k Hz+10%(C>1000pF)
510 10 pF: +1pF E 1 —20%,+80% Class2 © 1k Hz+10%(C=22,F)
11 pF or over: £+ 5% F 1 —20%,+80% 120Hz+10Hz(C>22 ,F)
+10% Measuring voltage = .

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

Bias application: None
7.Q or Tangent of Loss Angle Under 30 pF Refer to detailed speci- | B: 2.5% max.(50V, 25V) | B : 2.5% max. Multilayer:
(tan 5) - Q2400 + 20C fication F:5.0% max. (50V,25V) | C. E. F:7% max. | Measuring frequency :
. Class1 : 1MHz+10%(C=1000pF)
30 pF orover :Qz=1000 Note 4 1 k Hz£10%(C>1000pF)
C= Nominal capacitance Class2 & 1k Hz+10%(C=22,F)
120Hz+£10Hz(C>22 ,F)
Measuring voltage -

Class1 : 0.5~5Vrms(C=1000pF)

1%0.2Vrms(C>1000pF)

Class2 : 1+0.2Vrms(C=22uF)

0.520.1Vrms(C>22,F)
Bias application: None
High-Frequency-Multilayer:
Measuring frequency: 1GHz
Measuring equipment: HP4291A
Measuring jig: HP16192A
8.Temperature | (Without CK : 0£250 CH : 060 B : £10%(—25~85C) B:+10% According to JIS C 5102 clause 7.12.
Characteristic | voltage CJ 10120 RH : —220+60 F 30 o5-25~850) (—25~+85C) Temperature compensating:
of Capacitance | application) CH 060 (ppm/C) B(X7R) : £15% C . £20% Measurement of capacitance at 20°C and 85°C shall be made
CG : 0+30 F(Y5V) : ii; % (—25~+85C) to calculate temperature characteristic by the following
PK I —150+250 E : +20%,—55% equation.
PJ: —150%120 (—25~+857C) (Cess - C20) 6
——— _-X10 m/C
PH : —150+60 F: +30%,—80% C20 X AT (op )
RK I —220+250 (—25~+857C) High permitivity:
RJ | —220+120 B(X7R. X5R) : Change of maximum capacitance deviation in step 1 to 5
RH | —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 : —470+250 +22% ,/—56% Temperature at step 5: +20°C
TJ © —470+120 F(Y5V) : Reference temperature for X7R, X5R, X5S, X6S, Y5U and Y5V
TH : —470+60 +22%,—82% shall be +25C
UK —750+250
UJ I —750+120
SL : +3501t0-1000 (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.

Warp

45+2 |45+2

(Unit: mm)

<)
Board

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 Notet

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
W
L N 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.

(0201 TYPE 2N)

Hooked jig
! | Board
[ BcChi

P Ch
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

Note 4

Insulation resistance: Initial value

Withstanding voltage (between terminals): No

abnormality

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

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

24+2 hrs (Class 1)

48+4 hrs (Class 2)

14.Thermal shock

Appearance: No abnor-
mality

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

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

abnormality

Appearance: No abnor-
mality

Capacitance change:
Within £0.25pF

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

abnormality

Appearance: No abnormality

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

tan s: Initial value

Note 4

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.

2 to 3 min.

Step 3: Maximum operating temperature Ig ‘C 30%3 min.

Step 2: Room temperature
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:

C=30 pF :Q=350
10=C<30 pF: Q=275
+2.5C
C<10pF
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 &: B: 5.0% max.

F: 7.5% max.
Note 4
Insulation resistance: 50
MQ x F or 1000 MQ
whichever is smaller.
Note 5

Appearance: No abnor-
mality

Capacitance change:
BJ:Within =12.5%
C(X6S) Within +25%
C(X5S),E,F Within +£30%
tan s: Note 4
BJ: 5.0% max.

C, E, F: 11.0% max.
Insulation resistance:
50 MQ xF or 1000 MQ
whichever is smaller.
Note 5

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

Temperature: 40+2C

Humidity: 90 to 95% RH

Duration: 500 i%“ 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 i%“ 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

3/3

Specified Value

Item

Temperature Compensating (Class 1)

High Permittivity (Class 2)

Standard

High Frequency Type

Standard Notel

High Value

Test Methods and Remarks

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

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

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

C . Nominal capaci-
tance

Insulation resistance:
500 MQ min.

Appearance: No abnor-
mality

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

C : Nominal capaci-
tance

Insulation resistance:
500 MQ min.

Appearance: No abnor-

mality

Capacitance change:

B: Within £12.5%

F: Within £30%

tan &: B: 5.0% max.

F: 7.5% max.

Note 4

Insulation resistance:

25 MQ uF or 500 MQ,

whichever is the smaller.
Note 5

Appearance: No abnor-
mality
Capacitance change:
BJ © Within£12.5%
C.E.F : Within+30%
tans : Note 4
BJ : 5.0%max.
C.E.F: 11%max.
Insulation resistance:
25 MQ xF or 500 MQ,
whichever is the smaller.
Note 5

According to JIS C 5102 Clause 9. 9.

Multilayer:

Preconditioning: Voltage treatment (Class 2)

Temperature: 40+2C

Humidity: 90 to 95% RH

Duration: 500 :%4 hrs

Applied voltage: Rated voltage

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

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

High-Frequency Multilayer:

Temperature: 60+2C

Humidity: 90 to 95% RH

Duration: 500 i%“ 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.

I

SHO1I0vdvO

17.Loading at High Tempera- | Appearance: No abnor-

Appearance: No abnor-

Appearance: No abnormality

According to JIS C 5102 clause 9.10.

ture mality mality Appearance: No abnor- | Capacitance change: Multilayer:
Capacitance change: | Capacitance change: | mality BJ © Within£12.5% Preconditioning: Voltage treatment (Class 2)
Within £3% or Within 3% or Capacitance change: Within£20%3% % | Temperature:125+3C(Class 1, Class 2: B, BJ(X7R))
=+0.3pF, whichever is +0.3pF, whichever is B: Within £12.5% Within£25% 3% 3% 85127 (Class 2: BJ,F)
larger. larger. F: Within £30% C : Within£25%(X6S) | Duration: 1000 tgs hrs
Q: C=30 pF : Q=350 Insulation resistance: | tan s: Note 4 Within£30%(X5S) | Applied voltage: Rated voltageX2 Note 6
10=C<30 pF: Q=275 | 1000 MQ min. B: 4.0% max. E. F: Within£30% Recovery: Recovery for the following period under the stan-
+2.5C F: 7.5% max. tans © Note 4 | dard condition after the removal from test chamber.
C<10 pF: Q=200 + Insulation resistance: BJ : 5.0%max. As for Ni product, thermal treatment shall be performed
10C 50 MQxF or 1000 MQ, C. F. FI11%max. | prior to the recovery.
C : Nominal whichever is smaller. Insulation resistance: 24+2 hrs (Class 1)
capacitance Note 5 | 50 MQ F or 1000 MQ, 48+4 hrs (Class 2)
Insulation resistance: whichever is smaller. High-Frequency Multilayer:
1000 MQ min. Note 5 Temperature: 125+3C (Class 1)
Duration: 1000 i‘és hrs
Applied voltage: Rated voltage X2
Recovery: 24+2 hrs of recovery under the standard condi-
tion after the removal from test chamber.
Note 1 :For 105 type, specified in "High value".
Note 2 :Thermal treatment (Multilayer): 1 hr of thermal treatment at 150 +0 /—10 C followed by 48+4 hrs of recovery under the standard condition shall be performed before the measurement.
Note 3 :Voltage treatment (Multilayer): 1 hr of voltage treatment under the specified temperature and voltage for testing followed by 48+4 hrs of recovery under the standard condition shall be performed before the measurement.
Note 4, 5 :The figure indicates typical inspection. Please refer to individual specifications.
Note 6 :Some of the parts are applicable in rated voltageX1.5. Please refer to individual specifications.

Note on standard condition: "standard condition" referred to herein is defined as follows: 5 to 35°C 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."
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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.

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

of

Chip capacitor

Solder-resist

iy

Chip capacitor

I

1

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

Type 107 212 316 325

L 1.6 2.0 3.2 3.2

Size w 0.8 1.25 1.6 25
A 0.8~1.0 | 1.0~1.4 | 1.8~25 | 1.8~25
0.5~0.8 | 0.8~1.5 | 0.8~1.7 | 0.8~1.7
(o} 0.6~0.8 | 0.9~1.2 | 1.2~16 | 1.8~25

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

Type 063 105 107 212 316 325 432
. L 0.6 1.0 1.6 2.0 3.2 3.2 4.5
Size
w 0.3 0.5 0.8 125 1.6 25 3.2
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
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
(o} 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

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

please take proper precaution

s when designing land-patterns.

Type | 316 (4circuits) | 212 (4circuits) | 'V La"y]a“em
gLt 32 20 T i i
> [y 16 1.25 LI

a 0.7~0.9 05~0.6 S alaln

b 1 0.5~06 o

c 0.4~05 02~0.3

d 08 05 ﬁ 0 mﬁ E E
Type | 212 (2circuits) | 110 (2 circuits) . H
gL 2.0 137 | E ﬁ
alw 1.25 1.0 2| D D D D

a 05~06 0.35~0.45 —

b 0.5~0.6 0.55~0.65 T@ @

c 05~0.6 0.3~0.4 o| l—t—

d 1.0 0.64 . D D
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PRECAUTIONS 2/6

Precautions on the use of Multilayer Ceramic Capacitors

Stages Precautions Technical considerations
2.PCB Design 2) Examples of good and bad solder application
9! P! 9 pp
ltems Not recommended Recommended

Mixed mounting Lead wire of comoonen\ Solder-resist
of SMD and —l
pimmi( A==l 4
components = =

Component A — e Q
placement close Y
to the chassis >
Q
Hand-soldering Lead wire of component —
of leaded Soldering iron—{ 1 Solder-resist o
components / )
near mounted % w
components
fSolder—resist

Horizontal
component
placement

Pattern configurations 1-1. The following are examples of good and bad capacitor layout; SMD capacitors should

(Capacitor layout on panelized [breakaway] PC boards) be located to minimize any possible mechanical stresses from board warp or deflection.

1. After capacitors have been mounted on the boards, chips can

be subjected to mechanical stresses in subsequent manufac- Not recommended Recommended

turing processes (PCB cutting, board inspection, mounting of
additional parts, assembly into the chassis, wave soldering Position the component
; at a right angle to the

7
the reflow soldered boards etc.) For this reason, planning Deflection of ; direction of the
= =, mechanical stresses that

pattern configurations and the position of SMD capacitors the board 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—
\ g

) 0000 C ) 0000 C

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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Precautions on the use of Multilayer Ceramic Capacitors
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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.

I

(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: E

Q
Not recommended Recommended 6'
sy
Single-sided w
/" Cracks
mounting
Supporting mnjE
Double-sided
mounting
\_i:l_m/)d /17
Solder peeh’ngJ Cracksj 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 xm
c Adhesives should not contact the pad

After capacitors are bonded

[ ]

Amount of adhesive
12 a

— AR
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Precautions
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4. Soldering

Selection of Flux

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

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

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

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

to properly clean the boards.

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

dance with the following recommended conditions.

And please contact us about peak temperature when you use

lead-free paste.

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

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

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

carefully when selecting water-soluble flux.

1-1. Preheating when soldering

Heating: Ceramic chip components should be preheated to within 100 to 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
R

Preheating 230C

|‘0_+_'|TNW|‘Eadua\
1

ver 1 minute * Over 1 minute .
cooling

seconds
Caution

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

ness of the capacitor, as shown below:

VAR
Capacitor
PC board ] [

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

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

[Wave soldering]

Temperature profile

Temperature 230°C

(C) ~
Preheating 250

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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Stages

Precautions

Technical considerations

4. Soldering

[Hand soldering]

Temperature profile

Temper?ﬂtél)re 230°C
300 Preheating 280

cooling

Over 1 minute Within! Gradual
3

seconds

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

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

5.Cleaning

Cleaning conditions

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

process.)

N

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

the capacitor's characteristics.

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

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

affect the performance of the capacitors.

(1)Excessive cleaning

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

carefully checked;

Below 20 W/£
Below 40 kHz

Ultrasonic output
Ultrasonic frequency

Ultrasonic washing period 5 min. or less

6.Post cleaning processes

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

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.
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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. 4

+ Recommended conditions
Ambient temperature Below 40°C
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.

SHO1I0vdvO

- Ceramic chip capacitors should be kept where no chlorine or
sulfur exists in the air.

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

150°C for Thour will return the capacitance to its initial level.
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(E5Fv7)

TUBULAR TYPE CERAMIC CAPACITORS

(FOR HIGH FREQUENCY)

OPERATING TEMP. ‘ —25C~+85C

4% E FEATURES

- SREEEEICENS
AL - REMES RAF
- EHEFHEHRESR) AN E U\

-SRETOQEIEV

NZE LM BNEICH T BIHFEBMISICE N . N LT OEREE
IEND

- THAEEREMEICENS

CTEREMICEL, SVWEEEEED
- EARE PR DA 7 1 > T HICERD
s Fa—FHEICELS

GG

QI:I—/WAVD Qn—/REFLch

+ Excellent high-frequency characteristics:
* Good impedance characteristics
* Low equivalent series resistance
* Large Q-value at high frequencies
- Compatible with 0603 and 0805 component solder pad dimensions
+ Highly resistant to heat and impact
- Excellent solderability and ability to withstand PCB bending
+ Excellent tuner characteristics

A% APPLICATIONS
- @SR - Communications Equipment: portable telephones, PHS, other wireless
#HEEE. PHS. O— KL XE&fetc applications, etc.
- REMESEH - Consumer Electronic Appliances: tuners, video equipment, television sets,
Fai—F. EFF. FLEetc etc.
7 =73
fi;%%<itiz ORDERING CODE
EARERE (VDC) B (ppm/C) AIEFEERE (pF) BEHEE 2k
B 12 (16 7 ) ~A + 5% i 10pF LU [ 10pF 8 N EECED)
E 16 2B +10% OR5 05 Ca |+ 025pF —2 F—E>Y
T 35 AF +39% 010 1 DA |+ 05 pF -7 NIVIhtEy MG
u 50 AW +10% 472 4700 FA |+ 1 pF A= AN—2R
9 aY +22% R= /N Ja + 5%
CO | 0:CK.CJ.CH|O#A% Ka +10%
Y RO | —220: RK,RJ,RH MA +20%
CN | m@acrod SO | —830:SK,SJ,SH [ H[+ 60 Na +30%
TO | =470 TKTJTH [ J[+120 +80 o
e UD | -750:UKUJ | K|+250 za 207
S SL | +350~—1000 | L|+500 A= AN—2R
ki (mm) Py
033 | 1.6X1.0
053 | 2.0X1.25

UCNO33C
® ®

(2]

(1) o (5)

H . 1
(4

A — 2

0 0D
e o @

(6] 7]

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> N Bulk
E 16 B +10% 010 1 Ca |+ 0.25pF —2 Tape & reel
T 35 AF + 309 472 4700 DA |+ 05 pF —7 Bulk
] 50 AW +10% *R=decimal point Fa |£ 1 pF ~=Blank space
AY +22% Ja + 5%
9 CL] | 0 CK.CJ.CH |C=Tolerance Ka +10%
Type RCJ | —220:RK,RJ,RH Ma +20%
CN ‘ Tubular capacitor SOJ | —330:SK,SJ,SH |H|+ 60 Na +30%
TO | —470:TKTUTH | J[+120 +80 ¢
6 U | —750:UKUJ |K]+250 2 —20%
SL +350~—1000 L [+500 ~=Blank space

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

A=Blank space
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EXTERNAL DIMENSIONS

SHO1I0vdvO ﬂ

5 32— b Conformal coating LEC —|L—0 > #D w
[— EJ#HF Electrode terminal 1-6_0:1 1.0£0.1 0.3+0.15
033 +0.008 (0.039+0.004) | (0.012+0.006)
(0.063 Lg'0o4 )
+0.2 +0.2
2.0_81 1.25+0.2 0.3_8 1
053 ’ )
+0.008 (0.049+0.008) +0.008
| wl— —lwl— (0079 —5.004) (0.012 _5'004)
L “—¢D— Unit : mm(inch)
Bif§/N1) T—3< 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. cO ROJ SOJ TO U] 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 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
5 050 470 471
6 060 560 561
7 070 680 681
8 080 820 821
9 090 1000 102
10 100 1500 152
1 110 2200 222
12 120 3300 332
13 130 4700 472
15 150 8200 822
16 160 10000 103
18 180 15000 153
20 200 22000 223
22 220
24 240
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
RN HERERX HERENRE Qortans RN HEREE(LE HERENEE Qortans
Temp.char. Capacitance Change CapacitanceTolerance Temp.char. Capacitance Change CapacitanceTolerance
0.5~5pF Q 0.5~5pF Q
C(£0.25pF) 400-+20 - Cmin C(=x0.25pF) 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) (80=C=39pF)
11~91pF 11~56pF
J(£5%) 100min J(£5%) 500min
(51=C=91pF) (43=C=56pF)
TH
SL +350~—1000ppm /C SL +350~—1000ppm /C
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 tans 4990 309
F —g5%% Z(_30%) 7.5%max Y ;325/" N(;:((:/") s
0, 0,
F —85 % Z50%) 7.5%max
LI arHAR TATL—E EE Ha {EREME FEREDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

QP.B D)

etc

(P.QS »)

(P.102 ») (P.104 »>)
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717 L—% PART NUMBERS
033Type
Class1
== N Er =l
% E ¥ % SRR ; gag ﬁii;; RIS
Temperature . ) Qortans Insulation
RatedVoltage . e Capacitance Capacitance .
(DC) Ordering code characteristics oF) N resistance
UCN033 AO0R5[] 0.5
UCN033 AR750 CK,RK 0.75
UCNO033 A0100] SK,TK 1
UCN033 A 1R5[] UK,SL 15
UCNO033 A 0200 2 +0.25pF
UCNO033 A2R5[] CJ,RJ,SJ 2.5 +0.5 pF
UCNO033 A030[] TJ,Ud,SL 3
UCN033 A3R5[] 3.5
UCN033 A 0400 4
UCN033 A4R5[] 45
UCN033 A 05001 CH 5
UCN033 A 06001 RH 6 Q2400420+ C
UCN033 A 0700 SH 7 +0.5pF C:HEED
UCN033 A 08001 TH 8 )
+1pF (C:capacitance)
UCN033 A090[] udJ 9
UCNO033 A 1000 SL 10
UCN033 A 1100 11
UCN033 A 1200 12
UCN033 A 1300 13
50V UCNO033 A 1500 RH,SH,TH,UJ,SL 15 10000MQmin.
UCN033 A 1600 SH.TH,UJ.SL 16
UCN033 A 1800 18
UCN033 A 2000 TH.UJ.SL 20
UCN033 A2200] 22
UCN033 A2400] UJSL 24
UCN033 A2700 27
UCN033 SL300[] 30 + 5%
UCN033 SL330[] 33 +10% Q=500
UCN033 SL360[] 36
UCN033 SL390[] 39
UCN033 SL430[] 43
UCNO033 SL470[] 47
UCN033 SL510[] SL 51
UCN033 SL560[] 56
UCN033 SL680[] 68 Q=100
UCN033 SL7500] 75
UCN033 SL820[] 82
UCN033 SL910[] 91
UCNO033 SL1010 100

HEOAGBERERES. DIk

Fon e
B ER

FRERSNAYET,

A\ Please specify the temperature characteristics and [] capacitance tolerance code.
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717 L—% PART NUMBERS
Class2,3
= N\ RIS
- E % % AR ;i.sz; ﬁi . % _— iR
RatedVoltage Temperature Capacitance Capacitance Insulation

(DC) Ordering code characteristics (oF) tolerance resistance
UCN033 Bi121[] 120
UCN033 Bi151[] 150
UCN033 B181[] B 180 +10% 10000MQmin.
UCN033 B221[] 220 +20%

50V UCN033 B271[] 270
UCN033 B331[J] 330
UCN033 W391[] 390 +00%
UCN033 w4710 w 470 +£30%
UCN033 W561 [ 560 tans=2.5
TCN033 Y681[] 680
TCN033 Y8210 820

35V TCN033 Y1020 1000 +90% 1000MQmin.
TCN033 Y152[] Y 1500 +30%
TCN033 Y222[] 2200
BCN033 Y332[] 3300

16V BCN033 Y472[] 4700
ECN033 F103Z F 10000 1809 tans=7.5%

MaDAIGBEFERS. DRIHEREFTELSIAVET,

A Please specify the temperature characteristics and [] capacitance tolerance code.
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100

747 L—% PART NUMBERS

053Type
Class1
== o B2
£ % & SRR & BEaE R
5 L Temperature s b £ L Qortans Insulation
RatedVoltage i Capacitance Capacitance .
(DC) Ordering code characteristics oF) NP resistance
UCN053 AO0R5[0] 0.5
UCN053 AR750 CK,RK 0.75
UCN053 A0100 SK,TK 1
UCN053 A1R50 UK,SL 15
UCN053 A 02001 2 +0.25pF
UCN053 A2R50] CJ,RJ,SJ 25
UCNO053 A 030 ] TJ,UJ,SL 3 +0.5pF
UCN053 A3R50] 3.5
UCN053 A 0400 4
UCN053 A4R50] 4.5
UCN053 A 0500 5
UCN053 A 0600 6 Q=4004+20-C
UCN053 A 0700 CH 7 +0.5pF (C:®BERE)
UCN053 A 08001 RH 8 +1pF (C:capacitance)
UCN053 A 09001 SH 9 -
UCN053 A 1000 TH 10
UCN053 A 1100 udJ 11
UCN053 A1200 SL 12
UCN053 A 1300 13
UCN053 A 1500 15
50V UCN053 A 1600 16 10000MQmiin.
UCN053 A 1800 18
UCN053 A 2000 20
UCN053 A2200] SH,TH,UJ,SL 22
UCN053 A 24001 TH,UJ,SL 24
UCN053 A2700 27
UCN053 A 3000 UJ,SL 30
UCN053 SL330[1 33 Q=1000
UCN053 SL360[] 36 + 5%
UCN053 SL39001 39 +10%
UCNO053 SL43001 43
UCNO053 SL4700] 47
UCNO053 SL5100] 51 Q=500
UCNO053 SL560[] 56
UCNO053 SL620[] SL 62
UCNO053 SL680[] 68
UCNO053 SL7500] 75
UCN053 SL820[] 82
UCN053 SL9100] 91 Q=100
UCN053 SL1010 100
UCN053 SL121[0 120
UCN053 SL1510 150

MaOAIGBERFERS. DRIHEREBHFRTELSIANET,
A\ Please specify the temperature characteristics and [] capacitance tolerance code.
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717 L—%E PART NUMBERS
Class2. 3
E N 2z e s
; Lﬁ__‘ ¥ % B ;g g; ﬁz%;z R
Temperature . ) Qortans Insulation
RatedVoltage . Capacitance Capacitance .
Ordering code characteristics resistance
(DC) (PF) tolerance
UCN053 A680[] 68
UCN053 A820[] 82
UCN053 A101[] A 100 tans=1.5%
UCN053 A121[] 120
UCN053 A151[] 150 +10%
UCN053 A181[] 180 +90% 10000MQmin.
50V UCN053 B221[] 220
UCN053 B2710] 270
UCN053 B3310] B 330
UCN053 B3910] 390
UCN053 B4710] 470
UCN053 W561 [ 560 +£20%
UCN053 We681 [ W 680 +30%
UCN053 W821[] 820
TCNO53 Y681 L[] 680 tans=2.5%
TCNO53 Y821[] 820
35V TCN053 Y102 1000
TCNO53 Y152[] 1500
TCNO53 Y222 % 2200 +20% 1000MQmin.
BCN053 Y332 [ 3300 +30%
BCN053 Y4721 4700
BCN053 Y682[] 6800
16V BCN053 Y822[] 8200
ECNO53 F1030J 10000
ECNO53 F153[] F 15000 tgg% tans=<7.5%
ECN053 F223[] 22000

HaOODIIHEREFRTELSIANET,
[ Please specify the capacitance tolerance code.

TAIYO YUDEN
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F4E ELECTRICAL CHARACTERISTICS

EMEYIIET (ESR) 4514 QERES S
ESR CHARACTERISTICS (TYPICAL) Q—VS—Frequency characteristics
il [ [ I
10 | I 1000 I\
0.9 NN
_ O (4pF)
o 800 < b
0.7 S A
— "4
3 06 600 /N “a
L N o 1pF_| ~\
w04 s =
0.3 400 10pF_~ . - \=
0.2 f i
5 = N 200
0.1 i .
0.1 1 10 100 1000 10000 200 500 1000 2000
Capacitance (pF) Frequency (MHz) Meﬁ#ﬁ%‘é 1bX
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#a@ PACKAGING

Of/NZEBEAIE Minimum Quantity

R/NZIEBAH(PCS)
sk Minimum Quantity
Type ®’oOH NVTHhEy b F—E>T
Bulk Bulk cassette Tape&Reel
033 5000 10000 3000
053 2000 6000 3000
@7 —E>J+E Tape Material
IVKRRTF—T
Embossed Tape
by 75—7
Top tape

Sprocket hole

Base tape F v FHEAH

Chip cavity

(O O O O 0O

(00304

F vy FEIREE !/ —
Chip filled %ﬁp

®F —E> Yt Taping Dimensions

. N 3.5+0.05
FYTBAR 475404 (0.13820.002)
K

1.5191 Chip cavity (0,069 +0.004
/(OTQEO.OOA)/ Eonn O -
e Sprocket hole =
[ NN SNV NN _
PP P O 09 S
Mo
Tt l|es
Anngeagugygen gy gl -
F e
2.0+0.05 4.0+0.1
(0.079£0.002) (0.157%0.004)
5| A ™ .
Direction of tape feed
PR F v THRAB BAEYF T—TE#
7 X
Tpe Chip cavity Insertion Pitch Tape Thickness
A B F K T
033 1.4+0.1 1.94+0.2 4.0+0.1 1.4max. 0.30max.
(0.055:£0.004) | (0.07520.008) | (0.157+0.004) (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) | (0.15720.004) |(0.079max) | (0.012max)

Unit - mm(inch)

@) — 4% —E8,/%5 Leader and Blank Portion

AR F v TEREER AR Y—4—&
Blank Portions Chip cavity Blank Portions Leader
O ............... O .......... // O ........... O O
[ —] N f—————1 | |
10y FLE 10EyFUL #9200mm

More than 10 pitches  (Approx. 7.87 inches)
g | H:Ilj‘i |',‘5] —_—

Direction of tape feed

More than 10 pitches

®1—JLsTiE  Reel Size

50L0E (1.97 or more)

17842.0
(7.01+0.079)

—{ [«— 2.0%£0.

+05
(0.079+0.020)
—

10.0733
(0.394+35%

Unit = mm (inch)
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@ PACKAGING

® by 757 —THE Top Tape Strength

by TTF—TOREA G TERMAMICTO.2~08NEL ) T,
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
R=RF—7 F
Base tape —

\ 7 10" ~30°
]
[

@IV hEy b Bulk Cassette

RS4Y—

Slider Yrvy—
1240.1 Shutter
(0.472+£0.004) /
EAER
Connecting Port
3619,
(1.4273 008)
L2
110+0.7 I
(4.33£0.028)
2.0132 +0.1
(0.079 73%%) 15
1028, 70 (005957
Y (0.039 *8000) | | |
s 1.2 E1BETE — i}
8.8 0303 al g
frer [fTH 0 £lE|E
ny [8S S(8|S
Sz | = Z|s|s
l slala — — —1
Q|| J—

Unit : mm (inch)

TAIYO YUDEN
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RELIABILITY DATA

TUBULAR TYPE CERAMIC CAPACITORS

1/5

Item

Specified Value

Temperature Compensating

High Permittivity (Class 2)

Semiconductor (Class 3)

Test Methods and Remarks

(Class 1)

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

VDC, 16 VDC

I

4.Withstanding
Voltage

Between

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.

SHO1I0vdvO

Charge/discharge current: 50mA max. (Class 1,2)
10mA max. (Class 3)

5.Insulation Resistance 10000 MQ min 10000 MQ min 1000 MQ min Applied voltage: Rated voltage
Duration: 60+5 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 orover: = 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: 1MHz+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

2/5

Item

Specified Value

Temperature Compensating

High Permittivity (Class 2)

Semiconductor (Class 3)

Test Methods and Remarks

(Class 1)
Tubular(*CN) Tubular(*CN) Tubular(*CN)
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 060 Measurement of capacitance at 20C and 85 shall be made
Temperature RK : —220+250 to calculate temperature characteristic by the following
or Rate of RJ  —220+120 equation.
Capacitance RH : —220+60 (Cs5—Cz20)
——— X108 (ppm/C)
Change SK I —330+250 CaoX AT
SJ : —330%+120 (C-25—C20)
SH © —330+60 CaoX AT X0 (ppm/C)
TK I —470+250 High permittivity and semiconductor types:
TJ © —470£120 Change of maximum capacitance deviation in step 1to 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 : +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

At least 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

3/5

Specified Value

Temperature Compensating

Item (Class 1)

High Permittivity (Class 2)

Semiconductor (Class 3)

Tubular(*CN)

Tubular(*CN)

Tubular(*CN)

Test Methods and Remarks

11.Resistance to Soldering Appearance: No abnormality

Heat 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 120°C, 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 s: Initial value

Insulation resistance:

Initial value

Withstanding voltage (between
terminals): No abnormality

Appearance: No abnormality
Capacitance change:

Within £5 %

tan 5:3%max.

Insulation resistance:

Initial value

Withstanding voltage (between
terminals): No abnormality

Tubular (*CN):

Conditions for 1 cycle:

10 min.
30 min.

Step 1: Room temperature
Step 2: -25 3¢
10 min.

30 min.

Step 3: Room temperature
Step 4: +85 73 C
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(0833):

0.5to 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 119 %

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

(033)

1000MQmin

(053)

Tubular (*CN033,053):

Temperature: 40+2C

Humidity: 90 to 95% RH

Duration: 500't204 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 s: A : 5% max.

B : 5% max.
Insulation resistance:

500 MQ min.

Appearance: No abnormality
Capacitance change:

Within 12 %

tan §: 5% max.

Insulation resistance:

250 MQ min.

According to JIS C 5102 clause 9.9.

Tubular (*CN):

Temperature: 40+2C

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(0833):

0.5to 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 : 4% max.
Insulation resistance:

1000 MQ min.

Appearance: No abnormality
Capacitance change:
within®12 %

tan §: 5% max.

Insulation resistance:

500 MQ min.

According to JIS C 5102 clause 9.10.
Tubular (*CN):
Temperature: 85+2C
Duration: 1000748 hrs (*CN033,053)
Applied voltage: Rated voltageX2 (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.
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 35C 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

LN

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

components used in general purpose applications.

#Operating Voltage (Verification of Rated voltage)

1. The operating voltage for capacitors must always be lower

SHO1I0vdvO

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

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

I

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.

SHO1I0vdvO

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

land or pad, the pad must be designed so that each
. A Electrod e
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
(6] 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

Iltem Not recommended Lead wire of component
. " Lead wire .

Mixe-mounting of component ‘\ Solder-resist-
of SMD and —l
O
components

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

Electrode patten
Hand-soldering ) Lead wire
Soldering — of component
of leaded ron F Solder-resist
components t_\
near mounted /
f Solder-resist

Horizontal
component
placement
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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.

LN

(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)

o

SHO1I0vdvO

=

———
Supporting . i 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.

o

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

Preheati
reheating ~— at135°Corless

100
/l Duration at 135 °C or more: |
|

1?0 secorlws or Iefs | |

| I
180 210

0 30 60 90 120 150
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 (c) Too little solder

of solder

e

4. With inappropriate solder materials, solder balls may form. These solder balls must be
thoroughly removed, since the balls would cause a reduction in capacitor electrical char-
acteristics or degradation of reliability.
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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] (wi] [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/2

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

LN

SHO1I0vdvO

125




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.

Deflection Twisting

l

| >
o4 [

S —

—

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.
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TE SN —RBES5Iy 7T T oY
AXIAL LEADED CERAMIC CAPACITORS

OPERATING TEMP. —25~+85T

Qm —/WAVD

4% E FEATURES

CRBEYEZI v 73 T YT HEREEEN S Y TipF~1uFEA
WA EFHE TERDIZE{LHATEE

c IUTICHENBHEIZX MRS, B SRR, EEEET Y 7. #EE dard size and shape.
2= HiED

tors.

Fi& APPLICATIONS

- Class1&n (2 EIRE OB EHF MR E R O BIEEIFHENREL, B. X, Y. FiF
WEINA X2 F oY ICRE

+ 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

(8)

® o ) )

& EE (VDC) mENE AHHERE (pF) BEHEE (%) e
E 16 CH 0+ 60(ppm /C) Bl RN J— +5 B | 23541
T 25 RH | —220+ 60(ppm /C) 010 1 K— +10 c | R
u 50 UJ |  —750+120(ppm /C) 1R2 1.2 M— +20
SL | +350~—1000(ppm /'C) 103 10000 N— +30
9 AB (Y5P) £10% (/) z— +5
Tk (X5R) £15% (H&EH)
P [T7Ayah)-Fa 7o aF | (Y5V) 2 3% (7 (o)
AX (Y5R)+15%
e N7 (Y55) +22% 1) — IR (mm) WitisIgsae
_ A= AN—2Z A— | 2607 —TiRT—E>7T AA BBEES
fHARST i (LX ¢d)(mm) B— |5207—Jr—E>Y ~Z } EEEES
050 3.5X1.9( HEWH) KE | 75€9771-39 (¥B%17) A= ANR—2R
3.2x2.2(HER ) KF 50y F74-3>7
025 2.5X1.9( BB NA [BEEXPL—FU—F

UP0O50SLO0O1TO0OM-A -
0= 1@ =@ o e e @

(1) 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 CH 0+ 60 010 1 K— +10 c | Bulk
u 50 RH 520+ 60 1R2 1.2 M— +20
0 7504120 103 10000 N— +30
e SL 1350~—1000 3#R=decimal point z7— + gg
Type AB (Y5P) +10% (monolithic type)
P [ Axial leaded capacitors (X5R) 1596 (muliayertype) e e
AF (Y5V)F 0%
e AX (Y5R)*=15% Lead Configuration Internal code
N - - N (Y5S)+22% A— | 26mm lead space, ammo pack Monolithic type
Outside DlmensmnS(L?(f}%d)[mm] A=Blank space B— | 52mm lead space, ammo pack an Standard products
050 3.5X1.9(monolithic type) KE | 7.5mm pitch formed lead 7 Multilayer type
3.2X2.2(multilayer type) bulk(monolithic type) 2 Standard products
025 |2.5X1.9(multilayer type) KF | 5.0mm pitch formed lead A=Blank space
bulk
NA | Axial lead, bulk
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94 5~1E EXTERNAL DIMENSIONS

e Dimensions T—E> & Taped product B & Bulk Product
L 4D #d Z bl — bk Straight Z bl — K Straight 7+4—3>% Formed
B NA KF KE
HEH7050 3.5max 1.9max o |_="| |_‘=_|
(Monolithic Type)| (0.138max) | (0.075max) | 0.45+0.05 “s5mm! Pitgh: 5mMM pich: 7:5mm
(0.018+0.002) (2.05) (0.197)  (0:295)
A
T&ER050 3.2max 2.2max =i KF
(Multilayer Type) | (0.126max) | (0.087max) 275?n”m N A |-=-|
TEER 025 2.5max 1.9max | 0.40+0.05 (1.02) 0 bicr:  5MM
(Multilayer Type)| (0.098max) | (0.075max) | (0.016+0.002) '(0.197)

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

Unit : mm(inch)

BiE & {1 7 (Monolithic type)

Class 1 (Temperature compensating) Class 2, 3 (High dielectric constant) 18 2 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
Typecap. | o, 025 050 050 050 Typecap. | oon | 05 | 050 | 025 | 050 | 050 | 050
[pF]1 | [pF: adigits] [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
13 130 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
REEE HETETILE RENEE QX (3tans pEd]
Temperature char. Capacitance change Capacitance Tolerance Q or tans Class

CH

0+ 60ppm/C

B8 % 1 7' (Monolithic Type) Q=400+20C

&8 2 1 7' (Multilayer Type)

« M09
et NG o) | Qz400+20C, _33pF(and over) Qz1000| 1
RH —220+ 60ppm/C 10pF(or over) 1 J(£5%) Q=400+20- C, 16pF(and over) Q=500
uJ —7502120ppm/C - Q=400+20-C
SL +350~—1000ppm/C Q=400+20- C, 33pF(and over) Q=500
BiJE 2 1 7(Monolithic Type) 23
Y5P +10% tans=1.5%, 470pF(and oventans=2.5% ’
2B K (£10%) &8 2 1 7 (Multilayer Type)
X5R +15% 1200pF~39000pF . tans=3.5% 2
47000pF~100000pF  : tans=5.0%
X(Y5R) +15% M(£20%). N(£30%) tans=2.5% 3
Y(Y5S) +22% M(£+20%). N(£30%) tans=2.5% 3
Hi}E 2 1 7' (Monolithic Type) 3
;airg§7.5%
o 800 &8 (Multilayer Type)

AF Ysv 8% Z(x5%) 10000pF~100000pF  : tans=7.5% 5
220000pF~470000pF : tans=10.0%
1000000pF . tans=15.0%

1 LBRESEMO( )IFEIAMBIBHENRTR T, Note 1 Temperature characteristics in () are EIA Standard.

E2:120CICH T IHETEEEE, Note 2 : Capacitance characteristics measured at 20°C
LY HIR TATL—E AR W {S%8M4 FERLEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

e P.8 3 (P.130 g (P.135 h (P.136 g (P.138 g (P.148 q

etc
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74147 L—%E PART NUMBERS

[BfE % 1 7 Monolithic type]

Class 1
= N = =
= L_g__ %o % AL ;gg; s _— IR,
RatedVoltage Temperaltu're Capacitance Capacitance Ins'ulat|on
(DC) Ordering code characteristics (bF) ofErEeE resistance
UP05024 010M-0O CH 1.0
UP050 A 1R2M-0O 1.2
RH +20%
UP050 A 1R5M-O sL 15
UP050 A 1R8M-O 1.8
UP050 A 2R2K-O 2.2
UP050 A 2R7K-0O 2.7
UP050 A 3R3K-0O 3.3
UP050 A 3R9K-O 3.9 +10% Qz=400+20C
UP050 A 4R7K-O 47 - (CAMHERE
UP050 A 5R6K—-O CH 5.6 capacitance[pF])
UP050 A 6R8K—O RH 6.8 7272 URHIZ
UP050 A 8R2K-O UJ 8.2 16pFLLE IS
UP05024100J-0O sL 10 Q=500
UP05024110J-0 11 but Q=500
UP050A120J-0 12 at 16pF or over
UP0504130J-0 13 of characteristic RH
50V UP050A150J-0 15 10000MQmin
UP050A 160J-0O 16
UP050A 180J-0 18
UP050A200J-0 CH. UJ. SL 20
UP050A4220J-0 22
UP050A240J-0 uJ 24
UP050A4270J-0 SL 27 + 5%
UP050A300J-0 30
UP050SL330J-0O 33
UP050SL360J-0O 36
UP050SL390J-0O 39
UP050SL430J-0O 43
UP050SL470J-0O SL 47 Q=500
UP050SL510J-0O 51
UP050SL560J-0O 56
UP050SL620J-0O 62
UP050SL680J—O 68

BRaOAICIEREEME. Ol — FERMBEESP AV ET,

* AT 3 atic

APlease specify the temperature characteristics code and O lead configuration code.

% : Option
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74147 L—% PART NUMBERS

[#&E025% 1 7 Multilayer 025 Type]

Class 2
= I 5
£ " ¥ % BT & il R
- Temperature A b & & Qortans Insulation
RatedVoltage . Capacitance Capacitance .
Ordering code characteristics resistance
(DC) (pF) tolerance
UP025CH220J-0 Z 22
% | UP025CH240J-0 Z 24
Qz400+20C
UP025CH270J-0 Z 27
% | UP025CH300J-0O Z 30
UP025CH330J-0 Z 33
% | UP025CH360J-0O Z 36
UP025CH390J-0 Z 39
% | UP025CH430J-0O Z 43
UP025CH470J-0 Z 47
% | UP025CH510J-0 Z 51
UP025CH560J-0 Z 56
% | UP025CH620J-0O Z 62
UP025CH680J-0O Z 68
% | UP025CH750J-0 Z 75
% | UP025CH820J-0O Z 82
% | UP025CH910J-0O Z 91
UP025CH101J-0 Z 100
% | UP025CH111J-0 Z 110
% | UP025CH121J-0 Z 120
% | UP025CH131J-0 Z 130
50V UP025CH151J-0 Z CH 150 + 5% Qz=1000 10000MQmin
% | UP025CH161J-0O Z 160
% | UP025CH181J-0O Z 180
% | UP025CH201J-0O Z 200
UP025CH221J-0 Z 220
% | UP025CH241J-0O Z 240
% | UP025CH271J-0O Z 270
% | UP025CH301J-0O Z 300
UP025CH331J-0 Z 330
% | UP025CH361J-0O Z 360
% | UP025CH391J-0O Z 390
% | UP025CH431J-0O Z 430
UP025CH471J-0 Z 470
% | UP025CH511J-0 Z 510
% | UP025CH561J-0O Z 560
% | UP025CH621J-0O Z 620
UP025CH681J-0 Z 680
% | UP025CH751J-0 Z 750
% | UP025CH821J-0O Z 820
% | UP025CH911J-0O Z 910
UP025CH102J-0 Z 1000
% | UP025 B122K-0O Z 1200
UP025 B152K-0O Z 1500
% | UP025 B182K-0O Z 1800
UP025 B222K-0O Z 2200
% | UP025 B272K-0O Z 2700
UP025 B332K-0O Z 3300 )
50V B +10% tans=3.5% 5000MQmin
% | UP025 B392K-O Z 3900
UP025 B472K-0O Z 4700
%* | UP025 B562K-0O Z 5600
UP025 B682K-0O Z 6800
% | UP025 B822K-O Z 8200
UP025 B103K-0O Z 10000
UP025 F103z-0 Z 10000
UP025 F223Z-0 Z 22000 800 .
50V UP025 F4732-0 Z F 27000 +50% tans=7.5% 1000MQmin
UP025 F104Z2-0 Z 100000
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74147 L—%E PART NUMBERS

[t&E % 1 7" Multilayer type]

Class 1
- N\ N =
= L_g__ ¥ % mEse | i@gg o _— eI
RatedVoltage Temperaltu're Capacitance Capacitance Ins'ulatlon
(DC) Ordering code characteristics (PF) ofErEeE resistance
UP050CH220J-0O Z 22
% | UP050CH240J-0O Z 24 Q2400420C
UP050CH270J-0O Z 27
% | UP050CH300J-0O Z 30
UP050CH330J-0O Z 33
% | UP050CH360J-0O Z 36
UP050CH390J-0O Z 39
% | UP050CH430J-0O Z 43
UP050CH470J-0O Z 47
% | UP050CH510J-0O Z 51
UP050CH560J-0O Z 56
% | UP050CH620J-0O Z 62
UP050CH680J-0O Z 68
% | UP050CH750J-0O Z 75
% | UP050CH820J-0O Z 82
% | UP050CH910J-0O Z 91
UP050CH101J-0O Z 100
% | UP0O50CH111J-0O Z 110
% | UP050CH121J-0O Z 120
% | UP050CH131J-0O Z 130
50V UP050CH151J-0O Z CH 150 + 5% Q=1000 10000MQmin
% | UP050CH161J-0O Z 160
% | UP050CH181J-0O Z 180
% | UP050CH201J-0O Z 200
UP050CH221J-0O Z 220
% | UP050CH241J-0O Z 240
% | UP050CH271J-0O Z 270
% | UP050CH301J-0O Z 300
UP050CH331J-0O Z 330
% | UP050CH361J-0O Z 360
% | UP050CH391J-0O Z 390
% | UP050CH431J-0O Z 430
UP050CH471J-0O Z 470
% | UP0O50CH511J-0O Z 510
% | UP050CH561J-0O Z 560
% | UP050CH621J-0O Z 620
UP050CH681J-0O Z 680
% | UP050CH751J-0 Z 750
% | UP050CH821J-0O Z 820
% | UP050CH911J-0O Z 910
UP050CH102J-0O Z 1000

MaOAIILRERME. OICiRY) — RERSBEESP AN ET,

* AT 3 Hic

A Please specify the temperature characteristics code and O lead configuration code.

% : Option
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[BiE % 1 7 Monolithic type]

PART NUMBERS

Class 2,3
= N =
£ " ¥ % R & i R
- Temperature e b7 & & Qortans Insulation
RatedVoltage . Capacitance Capacitance .
(DC) Ordering code characteristics (oF) tolerance resistance
UP050 B750K-0O 75
UP050 B820K-O 82
UP050 B910K-0O 91
UP050 B101K-0O 100
UP050 B121K-0O 120
UP050 B151K-O 150 tans=1.5%
UP050 B181K-O 180 10000MQmin
UP050 B221K-0O 220
50V B +10%
UP050 B271K-0O 270
UP050 B331K-O 330
UP050 B391K-O 390
UP050 B471K-0O 470
UP050 B561K-0O 560
UP050 B681K-0O 680
UP050 B821K-0O 820
UP050 B102K-0O 1000
EP050 X12200-0O 1200
EP050 X15200-0 1500
EP050 X1820-0O 1800
EP050 X22200-0O 2200 tans=2.5%
EP050 X27200-0O X 2700
16V EP050 X3320-0 3300 +20% 1000MQmin
EP050 X392(1-0O 3900 +30%
EP050 X47200-0O 4700
EP050 X562(0-0O 5600
EP050 X682[1-0O 6800
EP050 Y822(1-0O v 8200
EP050 Y1030-0O 10000
TP050 F103Z-0O 10000
25V F +80% tans=7.5%
TP050 F223Z2-0 22000

Faolliciz

REFEZE. Ol — FERSERSI AV E T,
[JPlease specify the capacitance tolerance code and O lead configuration code.
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FoLe

[t&E % 1 7" Multilayer type]

L%

PART NUMBERS

Class 2
;‘E i % % B /Amﬁz gﬁ . ERIE
S Temperature ottt 8 Lif 45 £ Qortans Insulation
RatedVoltage e Capacitance Capacitance .
(DC) Ordering code characteristics (bF) ol eE resistance
% | UP050 B122K-O Z 1200
UP050 B152K-O Z 1500
% | UP050 B182K-O Z 1800
UP050 B222K-O Z 2200
% | UP050 B272K-O Z 2700
UP050 B332K-O Z 3300
% | UP050 B392K-O Z 3900
UP050 B472K-O Z 4700
% | UP050 B562K-0O Z 5600
UP050 B682K-O Z 6800 tans=3.5% 5000MQmin
% | UP050 B822K-O Z 8200
50V UP050 B103K-O Z B 10000 +10%
% | UP050 B123K-O Z 12000
UP050 B153K-0O Z 15000
% | UP050 B183K-O Z 18000
UP050 B223K-0O Z 22000
% | UP050 B273K-O Z 27000
UP050 B333K-O Z 33000
% | UP050 B393K-O Z 39000
UP050 B473K-0O Z 47000
% | UP050 B563K-0O Z 56000
UP050 B683K-O Z 68000 tans=5.0% 1000MQmin
% | UP050 B823K-O Z 82000
UP050 B104K-O Z 100000
UP050 F103Z-0O Z 10000
UP050 F223Z-0 Z 22000 .
tans=7.5% 1000MQmin
UP050 F473Z-0 Z 47000
50V UP050 F104z-0O Z F 100000 180 %
UP050 F224Z-0O Z 220000 )
tans=10.0% 500MQmin
UP050 F474Z-0 Z 470000
UP050 F105Z-0O Z 1000000 tans=15% 250MQmin

BROAICIEREEME. Ol — FERMEESP AV ET,

% : Option

* AT 3 s
APlease specify the temperature characteristics code and O lead configuration code.
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F4X ELECTRICAL CHARACTERISTICS

-BHEREBEHM Capacitance -vs- Temperature Characteristics

Capacitance change (%)

Class1

\ N
AN

CH

\§ RH

N

U\‘J N

-20 0 20 40 60 80

Temperature (C)

Class2,3

Capacitance change (%)

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

Of/NZEBEAIE Minimum Quantity

®F —E> Yt Taping Dimensions

et ) — RFkEE BN EBATH(PCS) A—(a : 26mmitg) fiZ1ik(a 1 1.024 inch wide)configuration
7T
Lead configuration Minimum Quantity ~ ] L ~ 7
Type : = oo ’ | s |l
code K% Buk| F—E>Y Taping L SR L
W A—(26mmig) 1.024 inchwide | —— 3000, 4000(025type) +o:f‘|: ! N | - 5
= —
. g B—(52mmig)2.047 inches wide| —— 3000, 4000(025type) —h -  — | S
Multilayer type I a 1 ©g
(050, 025) | VA 1000 ' ol ' aH
' KF 3000 — —r= D=5
A—(26mmfg)1.024 inch wide| —— 4000 | | I_ | S
. B— (52mmig)2.047 inches wide| —— 4000 =T = F— 2
o NA( ) — | %‘:\//I T
Monolithic type - I = T
KF 3000 — | | A‘
R — «t— 3.2min
KE 3000 | | (0.126min)
L— 0.8max
L1 L2 (0.031max)
— 6x1
a (0.236+0.039)
QBLFHEZRIR  Dimensions of Bulk Products B st & E,id\ﬁ%
g : . Dimensions Minimum
-NAFZIX  NA configuration Type insertion
4D L a b |IL-Ll| ¢d pitch
PR 4B 025 | 1.9max | 2.5max 0.40+0.05
—— "
I Multitayer type|(0.075max) | (0.098max) (0.016:0.002)
- 3 —lepl— 2617950811 | 0.5m 50
£ L éD 88T 050 | 2.2max | 3.2max |<°—0 | %" -omax :
- - Multilayer type|(0.087max) | (0.126max) 0020 0.45+0.05)
¥ =% - % Dimensions(mm) (1.024_™){(0.031 or less)|(0.020max.) (0.197)
Type ¢D L ¢d £ BER [1.9max|3.5max (0.01820.002)
T&EW 025 1.9max 2.5max 0.40+0.05 20.0min Monlithc type (0.075max) | (0.138max)
Multilayer type| (0.075) (0.098) (0.016%0.002) (0.787) Unit : mm(inch)
T&ER 050 2.2max 3.2max 0.45+0.05 20.0min
Multilayer type|  (0.087) (0.126) (0.018+0.002) (0.787) B—(a : 52mmiE) fZIk(a : 2.047 inches wide)configuration
BE 1.9max 3.5max 0.45+0.05 20.0min — —
Monolithic type (0.075) (0.138) (0.018+0.002) (0.787) | Itl < ||
. : L, [ I
Unit © mm(inch) oo T R
[ | | L S
Sy —t = f=—=1—,°
- KF/KEFS4k  KF/KE configuration | oF | sS
W —t= S = Tﬂ DN
I | | S
L | ‘ T ¥ = = T_o
3 I I
od ~ I ! - l “
v —|pDl— I —I <H— 3.2min
| | (0.126min)
1) = RIS st i Dimensions(mm) [ t:|
L —0.8
R Lead L Lo (0.031max)
Type configuration | ¢D L w $d ) a e
code (0.236+0.039)
f&ER 025 1.9max |2.5max | 5.0+0.5 |0.40+0.05| 6.5+0.5
. KF T = EININ
Multilayer type (0.075max) |(0.098max) ((0.197:0.020)|(0.016:+0.002) |(0.256::0.020) AN : ey F
&= Dimensions Minimum
T&E¥H 050 KE 2.2max |3.2max | 5.0+0.5 |0.45+0.05| 6.5+0.5 Type insertion
Multilayer type (0.087max) |(0.126max) |(0.197:+0.020) |(0.018::0.002) (0.256:+0.020) ¢D L a b |IL-LI] ¢d pitch
HEW KE 1.9max |3.5max | 5.0+0.5 |0.45£0.05| 6.5£0.5 B 025 | 1.9max | 2.5max 0.40%0.05
Monolithic type| (0.075max) |(0.138max) |(0.197:£0.020) | (0.018:0.002) (0.256+0.020) Multitayer type (0.075max) |(0.098max) (001620002
BET KE | 1-9max |3.5max | 7505 |0.45+0.05| 65505 12 |
Monolithic type (0.075max) |(0.138max) |(0.295:+0.020)(0.018:£0.002)|(0.256:£0.020) FRET 050 | 2.2max | 3.2max | 52— |1.2ELT | 1.0max 50
Unit : mm(inch) Multlayer type)(0.087max) (0.126mX) (2.04707% ) 0.047 oress) (0.039max.) | 0-45+0.05)  (0.197)
HER |1.9max |3.5max (0.0180.002)
Monolithic type|(0.075max) |(0.138max)

TAIYO YUDEN
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RELIABILITY

DATA

AXIAL LEADED CERAMIC CAPACITORS

1/5

Specified Value

ltem 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
1.0perating Temperature | -25 to +85C —55~+85C —25~+85C B:—25~+85C —25~+85C
(X5R:—55~+857)
Range F:—25~+85CT
(Y5V:—30~+85C) 4
2.Storage Temperature | -25to +85C
Range
3.Rated Voltage 50VDC 50VDC 16VDC,25VDC,50VDC | 16VDC,25VDC,50VDC @)
>
U
>
4.Withstanding | Between | No abnormality Applied voltage: Rated Voltage X3 Q
Voltage terminals (Class 1) (Class 2: Monolithic type) —
Rated VoltageX1.5 (Class 3: B) O
18V (Class 3: X,Y) )
Rated VoltageX2 2
(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. D ion : 6045
Rated voltage: 25 VDC uration : 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 orunder: +20% | +5% Rated voltage: 50 VDC | Rated voltage: 16 VDC | Rated voltage: 16 VDC | Measuring frequency
. . 80
2.2 pF t0 8.2 pF: £10% B: 75 pF to 560 pF | F+ 1:000.000pF: 20 % | x. 1 500 pF to 6,800 | 1MHz220% (Class 1: Monolithic type)
e . N Rated voltage: 25 VDC ) N N R -
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)
E((;(;’C)): :—';00; pF : +20%, +30% | 1kHz::10% (Class 1: Multilayer type C>1000pF)
- o
2 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: 20C (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: | 5. 5 9o max. Y: 2.5% max.
16 pF to 18 pF of RH: Q=1000 2.5% max Rated voltage: 50 VDC | Rated voltage: 25 VDC
Qz500 B(X5R) : F: 7.5% max.
. ) 1200pF~39000pF  : 3.5% max.
C=Nominal capacitance 470009 ~1000005F  5.0% max, Rated voltage: 50 VDC
[pF] F(Y5V): B: 2.5% max.
10000pF~1000000F 75%
220000pF~470000pF : 10.0% max.
1000000pF < 15.0% max
8.Capacitance | (When | CH: 0+60 CH : 060 B: £10% Rated voltage: 16 VDC | Rated voltage: 16 VDC | Measurement of capacitance at 20°C and 85C, —25C
. +30 is-
Change due to| voltage | RH: -22060 [ppm/c] F: 132 % X: +15% Y: +22% sﬁall be made t.o calculat.e temperature characteris
Rated voltage: 25 VDC tic by the following equation. (Class 1)
Temperature or| is not UJ: -750+120 B: +10% Rated voltage: 25 VDC (Cs-C) X 105 (ppm/C)
Rate of Capaci{ applied) | SL: +350 to -1,000 Rated voltage: 50 VDC | F: *32 % G,y X aT
tance Change [ppPmM/C] B:£10% Rated voltage: 50 VDC €ss-Co). X 108 (ppm/C)
(X5R:+15%) ’ C, X AT
F: 309 B: £10% Change of maximum capacitance deviation in step 1
(Y5V:122 %) 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 +25C

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

AXIAL LEADED CERAMIC CAPACITORS

2/5

Specified Value
Iltem 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 No abnormality such as cut lead, or looseness. Apply the stated tensile force progressively in the di-
Strength rection to draw terminal.
Nominal wire diameter | Tensile force Duration

[mm] [N] [s]

0.45 19.6 5
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 Mass weight
diameter [mm] [N] [kg]
0.45 2.45 0.25

10.Resistance to

Appearance: No

Appearance: No

Appearance: No

Rated voltage: 16VDC
Appearance: No significant

Rated voltage: 16 VDC
Appearance: No significant

According to JIS C 5102 clause 8.2

Vibration significant abnormality | significant abnormality | significant abnormality | abnormality . Vibration type: A
) ) . Capacitance change: Within20 | abnormality
Capacitance change: | Capacitance change: | Capacitance change: tan 5 15.0% max. -0 Capacitance change Directions: 2 hrs each in X,Y and Z directions
1.8 pF or under : Within +5% Within +10% Wtuh'i't'g:Iéf::'va;?zgfmﬂmm - Within +20%, Within+30% | Total: 6 hrs
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 to 8.2 pF: 30 pF or under : pF: 1.5% max. Rated voltage: 25 VOC, \n.su\at\on resistance:1,000 MO Amplitude: 1.5 mm
. min.
Within £10% Q=400+20C 470 pF to 560 pF: ‘:gggfr;"’;ﬂ?ye: No significant Wistanding voliage: No Mounting method: Soldering onto the PC board
10 pF orover : 30 pF or over : 2.5% max. Capacitance change: Within | abnormality
109
Within + 5% Q=1000 Insulation resistance: 1’61‘05/? 5.0% max Rated voltage: 25 VDC
Q: 30 pF or under : |Insulation resistance: | 10,000 MQ min. Insulation resistance: 1,000 M@ | Appearance: No significant
min. abnormality
Q=400+20C 10,000 MQ min. Withstanding voltage: !\ll)\:]r;srt;gﬁtl;g voltage: No Capeciance change: Witin tgg %
33 pF or over : Withstanding voltage: | No abnormality Rated voltage: 50 VDC tan &1 7.5% max.
Q=500 No abnormality Agpearar‘wce: No significant | Insulation resistance:1,000 MQ
abnormality .
16 pF to 18 pF of RH: B(X5R) mlrw ‘
Q=500 Capacitance change: Within10 % | Withstanding voltage: No
- t?ggO:F 39000pF  : 3.5% aonomally
C= Nominal capacitance pF~39000pF  : 3.5%max. |
P 470005F~1000005F 5Oy, | Feted votage: 50VDC
[pF] Insulation resistance: Appearance: No significant
Insulation resistance: 1200p~350005F - 000MArin. | abnommaly
47000pF~100000pF: 1000MQmin. Capa -
10.000 MQ min. F(Y5V) apacitance change: Within
-Y : Capacitance change: Within *83% | £10%
Withstanding voltage: tans & ) tan 5: 2.5% max.
No abnormality ;gggggpi:gggggslf 17 050%?; Insulation resistance: 1,000 MQ
1000000pF - 15.0%max. | min.
Insulation resistance: | Withstanding voltage: No
10000pF~100000pF: 1000MQmin. prormali
220000pF~470000pF: 500MQmin, | 20Oy
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 £20%

2.2 pF to 8.2 pF:
Within £10%

10 pF orover :
Within + 5%

Q: 30 pF or under

: Qz=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

significant abnormality
Capacitance change:
Within £5%
Q:
30 pF or under :
Qz=400+20C
30 pF or over:
Qz=1000
Insulation resistance:
10,000 MQ min.
Withstanding voltage:

No abnormality

Appearance: No
significant abnormality
Capacitance change:
Within £10%

tan s: 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

Appearance: No significant
abnormality

Capacitance change: WithinSg %
tan 8: 15.0% max.

Insulation resistance: 250 MQ
min.

Withstanding voltage: No
abnormality

Rated voltage: 25 VDC,

Appearance: No significant
abnormality

Capacitance change: Within
+10%

tan : 5.0% max.

Insulation resistance: 1,000 MQ
min.

Withstanding voltage: No
abnormality

Rated voltage: 50 VDC
Appearance: No significant
abnormality

B(X5R)

Capacitance change: Within£10 %
tans :

12000F~39000pF  : 35%max.
47000pF~100000pF : 5.0%mex.
Insulation resistance:
1200pF~39000pF : 5000MQmin.
47000pF~100000pF: 1000MQmin.
F(Y5V)

Capacitance change: Within *50%
tang :

10000pF~100000pF: 7.5%max.
220000pF~470000pF: 10.0%max.
1000000pF +16.0%max.
Insulation resistance:
10000pF~100000pF: 1000MQmin.
220000pF~470000pF: 500MQmin.
1000000pF : 250MQmin.

Appearance: No significant
abnormality

Capacitance change:

Within +20%, Within +30%
tan &: 2.5% max.

Insulation resistance: 1000 MQ
min.

Withstanding voltage: No
abnormality

Rated voltage: 25 VDC
Appearance: No significant
abnormality

Capacitance change: Within® 59 %
tan &: 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

Impact material: Floor
Height: 1 m

Total number of drops: 5 times

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

AXIAL LEADED CERAMIC CAPACITORS

3/5

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

12.Body Strength

No abnormality such as damage

Applied force: 19.6N

Duration: 5 sec.

Speed: Shall attain to specified force in 2 sec.

7
£90°

@ 0.5R

«—]
2.0mm

I

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.)

SHO1I0vdvO

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 :
Qz=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 :
Qz=400+20C
30 pF orover:
Qz=1000
Insulation resistance:
10,000 MQ min.
Withstanding voltage:

No abnormality

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

tan &: 75 pF to 390 pF:
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 signifcant abromaliy
Capacitance change: Within20%
tan : 15.0% max.

Insulation resistance: 250 MQ min.
Wihstanding voltage: No abnormalfty
Rated voltage: 25 VDC,
Appearance: No signifcant abromaliy
Capacitance change: Within10%
tan 8: 5.0% max.

Insulation resistance: 1,000 MQ min.
Withstanding voliage: No abnormality
Rated voltage: 50 VDC
Appearance: No significant abnormaity
B(XR)

Capacitance change:
1200pF~39000pF : Within 7.5%
47000pF~100000pF : Within 10.0%
tans ©
1200pF~390000F  : 35%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
mi

n.
Withstanding voltage: No
abnormality

Rated voltage: 25 VDC
Appearance: No significant
abnormality

Capacitance change: Within
30%

tan §: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 8: 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: 319% sec.

or

—1.0

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

(Class 2:

condition after the test.

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: 305 sec.

Solvent Type: A in Table 23, Isopropy! alcohol

16.Thermal Shock

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

11 pF or over

Within 5%

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

10 pF to 30 pF:
Qz=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 :
Qz275+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 8: 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 signficant abnomality
Capacitance change: Within £30%
tan 8:17.5% max.

Insulation resistance: 50 MQ min.

Withstanding voliage: No abnommality
Rated voltage: 25 VDC,

Appearance: No signfficant abnormality

Capacitance change: Within £15%

tan 8:7.5% max.

Insulation resistance: 500 MQ min.

Withstanding voltage: No abnormality
Rated voltage: 50 VDC

Appearance: No signficant abnomality
B(X5R)

Capacitance change:
1200pF~39000pF : Within 12.5%
47000pF~100000pF : Within 16.0%
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: 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 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 8: 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 8: 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 19 30+3
3 Room temperature Within 3
4 +85 *3 30%3
5 Room temperature Within 3

Number of cycles: 5

+0 o

Preconditioning: 1 hr of preconditioning at 150 —?cC

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 pFto 10 pF :
Within +0.5pF

11 pForover :
Within + 5%

Q: Under 10 pF :
Qz=200+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 :
Qz275+2.5C
30 pF orover:
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 voltage: Na
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%
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%
tang ©
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

Rated voltage: 16 VDC
Appearance: No significant
abnormality

Capacitance change: Within £10%
tan 8: 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 8: 4% max.

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

Temperature: 40+2C
Humidity: 90 to 95 % RH

Duration: 500 *2* hrs

I

Preconditioning: 1 hr of preconditioning at 150 i?u”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)

SHO1I0vdvO

242 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 pFto 10 pF:

Within £0.75pF

11 pForover :

Within £7.5%

Q: 30 pF or under:
Q=100+ C

33 pF or over:

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 orover :
Q=200
Insulation resistance:
500 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:
5% max.

Insulation resistance:
500 MQ min.
Withstanding voltage:

No abnormality

Rated voltage: 16 VDC

A

Rated voltage: 16 VDC

A

No significant
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 change:
1200pF~39000pF : Wihin 12.5%
47000pF~1000009F : Wit 16.0%
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%
tans «
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

No significant
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 §: 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 8: 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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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 pF orover :
Within + 3%

Q: Under 10 pF :
Qz200+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 :
Qz275+2.5C
30 pF orover :
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

No sianifi

abnor-

Rated voltage: 16 VDC

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:
1200pF~39000pF : Within 12.5%
47000pF~100000pF : Within 15.0%

tans +
1200pF~39000pF  : 5.0%max,
47000pF~100000pF : 7.5%max.
Insulation resistance:
1200pF~390000F : 1000MQmin.
47000pF~100000pF: 500MQmin.
F(Y5V)

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

tans +
10000pF~100000pF: 10.0%max.
220000pF~470000pF: 12.5%max.
1000000pF < 17.5%max.
Insulation resistance:
10000pF~100000pF: 500MQmin.
220000pF~470000pF: 250MQmin.
1000000pF < 50MQmin.

Withstanding voltage: No abnor-

mality

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: 1000738 hrs

Applied voltage: Rated voltageX2 (Class 1)

(Class 2)

Rated voltagex1.5 (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. (Class1:Multilayer type)

484 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 7%,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

1/2

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.

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.

#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.

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.

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

Difference in
self-generated heat

Applied Voltage

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.
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PRECAUTIONS

Precautions on the use of Axiel Leaded Ceramic Capacitors

2/2

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 emitted and may detrimentally affect solderability. To mini-
lied thin! d ! mize the amount of flux applied, it is recommended to use a flux-bubbling system.
plied thinly and eveny. 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 rlesmuel on thé surfa?e of capacitors in high humidity colndlltllons 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

ks inside th i | h liability of th
accordance with the following recommended conditions. may c_ause cracks inside the capacitors, and consequently degrade the reliability of the
) ) o ) capacitors.

2. Do not immerse the entire capacitor in the flux during the sol- | 5 \yhen 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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B@to3vrarrF o4 (B fH)
FEEDTHROUGH CERAMIC CAPACITORS
(STEPPED TYPE)

OPERATING TEMP. —25~+485C

Qﬂ—/REFLOh

%K FEATURES

BRI ZTILOEDERLSDAR YL T L -3 L ODEY R EEN - Nickel plated electrodes reduce the possibility of corrosion, migration and
IZEN S improve productivity.

Fi& APPLICATIONS

cF a7 BEHFOBEMRE L TRE - SBAKEERICS TE /1 IR - Used as an interference countermeasure in tuners and telecommunication
INED BN T 1 X VBEEL ERET U R IHEBEDEMCHER 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.

&<tz ORDERING CODE

G series

EA&EE (VDC) 20 BEE AMHERE (pF) BEHETE
U | 50 G3 | #2.8 mmEBHT aY [+ 22% ] D + 05 pF
Gl | #1.85mm B SL | +350~—1000ppm/C 020 2 K +10 %
A=AN—2ZX 102 1,000 M +20 %
6} @ [—
: pore—— P +19 %
R WHEIRES Z + 8 %0]

0607 A 6.0mm-B3 7.0mm ——— ] = s

i !
1714 | A~ 17.0mm - B f 14.0mm

UG 3SL020DO0607 0000
e O -0 ® @

(1) (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 AV = 22% 102 | 1,000 K +10 %
6 S L | +350~—1000ppm/C M 20 %
e Vv +% %
Lead Length ~=Blank space ) 700 %

- Internal code T

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

1] 1} ——A ‘ Standard product
1714 | A17.0mm-B 14.0mm
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EXTERNAL DIMENSIONS

G¥!)—ZXSeries G
1) — Kft Leaded type
T —| —
! —=
Fig. ! \ T
< D2
1 __y
1 1
G1 G3
D1 1.85+0 15 2.840.2
(0.073) (0.110%0.008)
D2 1.41+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 1.420.1 2.0+0.5
(0.05520.004) (0.079%0.020)
’ 0.5(2%1g) 0.7(5%18)
(0.020) (reference) (0.028) (reference)
A 6.0~17.0(ImmX 7 v 7)
(0.236~0.669)(0.039 Step)
B 7.0~14.0(0mmXF v 7)
(0.276~0.551)(0.039 Step)

INIJI—3 3> AVAILABLE CAPACITANCE RANGE

Unit © mm(inch)

G series
2 = R AHHERE ERNEE EREE i B E
/T Temperature Capacitance Qortans Capacitance Rated voltage | withstanding voltage
e
yp characteristics [pF1] tolerance (DC) (DC)
2 Q=50 + 0.5pF
o1 SL 10 Q=100 + 20% 150V
33 43 82 Q=100 + 10%
Y(Y5S) 1000 tans=<5.0% + 899% 100V
2 Q=50 + 0.5pF 50V
SL 22 33 43 + 10% 150V
Q=100
G3 82 + 58%
1000 + 10094
tans=5.0%
Y(Y5S) 2000 o + 899 100V
GENREERMD( ) IFEARARLER T,
() Indicates EIA standard.
LI arHIR EE Ha {EREME FHEDIEE
Selection Guide Electrical Characteristics Packaging Reliability Data Precautions

QP.B D)

etc

(P.163 »)

Q’.164 ») (P.164 »)

TAIYO YUDEN

QP.166 »)

(P.170 »3
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45X ELECTRICAL CHARACTERISTICS

1 E—4 2 Z—RBLIEEEEER]  Impedance - vs - Frequency characteristics

10000

1000

100

10

Z (Q)

0.01

I
10 100 1000
Frequency (MHz)

0.001
1

W2 PACKAGING

RNZEBEAIE Minimum Quantity

X5 i B/ NZIEBAIE Minimum Quantity(pcs)
Category Type R_5E 9 Bulk
220 UG1
230 1000
Stepped type uG3
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RELIABILITY DATA

FEEDTHROUGH CERAMIC CAPACITORS (STEPPED TYPE)

1/2

Specified Value

Stepped feed-through capacitor

I

SHO1I0vdvO

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: 60+5 sec.
Charge/discharge current shall not exceed 10mA. (Class 3)
6. Capacitance and Tolerance | 2pF : + 0.5pF 1000pF:i1°8% Measuring frequency:1MHz+20% (Class 1)

22pF~43pF : +10%
82pF 1 +29 %
% But series G110pF+20%82pF+10%

2000pF: 83 %

7.Q

or Tangent of Loss Angle (tans)

See the attached table.

1KHz+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)
(Co— Cy)
Cy X AT
(Class 2, 3)

Change of maximum capacitance deviation in step 1 to 5

X 108 (ppm/C)

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

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+5.0% or +0.5pF,

Capacitance change : Within+20%
tans : 7.5%max.

whichever is larger.
Q: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. ltem 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 : Within+5.0% 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: 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. Humidity:90 to 95% RH
Q: 2pF : 50 min. Duration:1000 + “8 hrs

10pF to 82pF : 75 min.

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

S

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.

SHO1I0VdvD

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

rous acid, chlorine, and ammonia)
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