Notice for TAIYO YUDEN products

Please read this notice before using the TAIYO YUDEN products.

/\\ REMINDERS

B Product information in this catalog is as of October 2008. All of the contents specified herein are
subject to change without notice due to technical improvements, etc. Therefore, please check for the
latest information carefully before practical application or usage of the Products.

Please note that Taiyo Yuden Co., Ltd. shall not be responsible for any defects in products or equipment
incorporating such products, which are caused under the conditions other than those specified in this
catalog or individual specification.

B Please contact Taiyo Yuden Co., Ltd. for further details of product specifications as the individual
specification is available.

B Please conduct validation and verification of products in actual condition of mounting and operating
environment before commercial shipment of the equipment.

B AIl electronic components or functional modules listed in this catalog are developed, designed and
intended for use in general electronics equipment.(for AV, office automation, household, office supply,
information service, telecommunications, (such as mobile phone or PC) etc.). Before incorporating the
components or devices into any equipment in the field such as transportation,( automotive control, train
control, ship control), transportation signal, disaster prevention, medical, public information network
(telephone exchange, base station) etc. which may have direct influence to harm or injure a human
body, please contact Taiyo Yuden Co., Ltd. for more detail in advance.

Do not incorporate the products into any equipment in fields such as aerospace, aviation, nuclear
control, submarine system, military, etc. where higher safety and reliability are especially required.

In addition, even electronic components or functional modules that are used for the general electronic
equipment, if the equipment or the electric circuit require high safety or reliability function or
performances, a sufficient reliability evaluation check for safety shall be performed before commercial
shipment and moreover, due consideration to install a protective circuit is strongly recommended at
customer's design stage.

B The contents of this catalog are applicable to the products which are purchased from our sales offices
or distributors (so called “TAIYO YUDEN' s official sales channel”).
It is only applicable to the products purchased from any of TAIYO YUDEN’ s official sales channel.

B Please note that Taiyo Yuden Co., Ltd. shall have no responsibility for any controversies or disputes that
may occur in connection with a third party's intellectual property rights and other related rights arising
from your usage of products in this catalog. Taiyo Yuden Co., Ltd. grants no license for such rights.

Bl Caution for export
Certain items in this catalog may require specific procedures for export according to “Foreign
Exchange and Foreign Trade Control Law” of Japan, “U.S. Export Administration Regulations, and
other applicable regulations. Should you have any question or inquiry on this matter, please contact our
sales staff.
Should you have any question or inquiry on this matter, please contact our sales staff.
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HIGH VALUE MULTILAYER CERAMIC

CAPACITORS

Code | Temp.characteristics | Operating temp. range
BJ B —25~+85C
X5R* —55~+85C
OPERATING TEMP. | B7 X7R —55~+125C
E F —25~+85TC
Y5V —30~+85C

MEBIMERDOIAZ LI LW XTRERICHIEL TWBIGEH ) T,

*We may provide X7R for some items according to the individual specification.
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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 reli-
ability 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 1, 1 C, converters(both for input and output)

+ Smoothing capacitors

(5]

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

(9)

TEMENE (VDC) U B B REFRE AR
A 4 K] X k& B B K £10% - e
J 6.3 X5R M +20%
B7 X7R +80
E s (4] F F ‘ 20% Qg
= Y5V 2
T 2 BRTAEEALLXWmMm) o (8] T
G 35 107 (0603) 1.6X0.8 SIZEA (mm) T | ammeyF)
u 50 212 (0805) 2.0x1.25 e K 045 N2 _
316 (1206) 3.2%1.6 y o8 . aﬂglr:plmfiﬁo%if B
325 (1210) | 3.2x25 ATFHERE (pF) b 0.85 SoaTik B M
il F 115
9 473 47,000 G 1.25 m
Sy—2% 105 1,000,000 H 1.5
i L 6 Y ERELS
M | HWEIFH N 9 s
Y Omax & ] R
M 5 A=ZAN=Z

JMK316BJ1O0
o

0= “@= ®

1] (3)

5
(5]

T A

6 O == =P

Rated voltage (VDC) End termination Temperature characteristics code Capacitance tolerance Special code
A 2 K] Plated B8J B K +10% — | Standard products
J 63 X5R M +20%
L 10 B7 X,7:R z o8 % @
AF
E 16 9 Y5V
" " : Packagin
T 25 Dimensions (case size) (mm) A =Blank space @ 31 7§mm Taping
S gg 107 (0603) T 6X08 Thickness (mm) T | (4mm pitch)
212 (0805) 2.0%1.25 e K 0.45 All types
316 (1206) 3.2%1.6 A 0.8 o a178m_mr']l'1agér[|)g o)
< " . D 0.85 mm pitch, pcs/reel
325 (1210) 32%25 Nominal capacitance (pF) > 98 1210Type  Thickness : M
example G 1.05
9 473 47,000 H 15 m
- 105 1,000,000 L 1.6
Series namg . N 1.9 Internal code
Multilayer ceramic Y 2.0max A ‘ Standard products
capacitors M 2.5

/NS4t h 205 % ZERAORICIE L WRICET S SH 0] £6T BRALE W,
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Stk EXTERNAL DIMENSIONS

Type (EIA) L W T e
0.45+0.05
[IMK107 1.6+0.103" 0.8+0.10"" (0.018+0.002) K 0.35+0.25
(0603) (0.0630.004) (0.031+0.004) 0.840.10 "3"4 A (0.014+0.010)
(0.031+0.004)
0.45+0.05
L . (0.018%0.002) K
[IMK212 2.0+0.10"""2 1.254+0.10"17°3 0.850.10 o 0.540.25
(0805) (0.079:0.004) (0.049+0.004) (0.033-0.004) (0.020+0.010)
1255010713 [
(0.049=+0.004)
0.85+0.10 o
(0.033+0.004)
} . 1.15+0.10 F oss
[MK316 3.2+0.157 1.6%0.153 (0.045-+0.004) 0.5%5%8
(1206) (0.126-0.006) (0.063+0.006) 1.25+0.10 s (0.020%3813
(0.049-+0.004)
1.6+0.20 L
(0.063-+0.008)
0.85+0.10
(0.033-0.004) D @)
1.15+0.10 N >
(0.045-£0.004) )
1.5+0.10 " >
%1 2015mmAEH [IMK325 3.20.30 2.5:£0.20°2 0.059::0.004) 0.6+0.3 @]
%2, £0.3mmAESH ) (1210) (0.126+0.012) (0.098+0.008) et N (0.024+0.012) e
(0.07520.008)
*3. £0.2mmAEH V) ToA (@)
#4. +0.15/—0AmmAE S 1) 19 ~02 v 5
Note: 1. Inclulding dimension tolerance+0.15mm (+0.006 inch). (0.075+3:8%% ) 5]
Note: 2. Inclulding dimension tolerance=0.3mm (+0.012 inch). 2.5+0.20 "2
Note: 3. Inclulding dimension tolerance®0.2mm (+0.008 inch). (0.098--0.008) M
Note: 4. Inclulding dimension tolerance+0.15/—0.1mm (+0.006/—0.004 inch). Unit:mm (inch)
o 3 I
BiIBg/N U T —< 3> AVAILABLE CAPACITANCE RANGE
Type| 107 212 316 325
TC |B/X7R] _ B/X5R X5R | F/Ysv B/X7R B/X5R X5R F/Y5V B/X7R B/X5R X5R F/Y5sv_[B/X7R] B/X5R X5R F/Y5V
(Cap| VDC16]10]6.3[35]25[16]10[6:3| 10[63] 4 |50]25]16[10]50[35]25] 16 [10[50[35]25]16] 10]6.3|50[25] 16] 10]6.3[50] 16[ 10]6.3 [50]25] 16] 10]6.3[50]25[ 16| 10[6:3|50]25 [ 10] 3] 4 [35[25] 16]10|25] 16]10[35]25] 16]10]:3[50]35[ 16 10]6.:3| 16] 10]6.3
[ 1F] 3[digits]
0.1[104 A G G
0.15 154
0.22]224 [A|A[A] [A]A]A Al |G G L L
0.33/334
0.47] 474 |A[A] [A]A]A AlAl |a G|G G L L
0.68/ 684
1 [105[A[A[A[A]A]A[A AlA GlglGlG| [GclGlalG| |G G LIL L
2.2|225 AlA[A AlA GlG GlG|G G LlL[L L N
3.3]335 N N
47475 AlA G GlGlG| |G G L L L N|N N|N M[N
6.8685
10 [ 106 AlA G|G|G GlG| [L|L|L]L L] Ju L[] [N] [N[NJMNNIN] [m
22 226 A GlGg LIL[L L MIMY Y NN
47 | 476 G L|L M|MMN N
100[107 L MY
F U T7DRBRUMNDEHTS TT,  Note: Letters in the table indicate thickness.
WEEHEELZIv 7327 % Low profile Multilayer Ceramic Capacitors
Type] 107 212 | 316 325
TC [BiXR[ x5R  [BIXTR[B/XSR] X5R [ F/Y5V [B/X7R] B/X5R X5R F/Y5V_[B/X7R] B/X5R [ F/Y5V
Cap| vDC [10[6.3[25]16[10[6.3] 4 [16]10[25[16[10[10]6.3] 4 [50[10[6.3]25]16[25[16]10]6.3|25[16]10]6.3]50]35]10]6.3[50]25]50]25]16[ 10]50]35] 10
[ 11 [3[digits]
0.1]104
0.22] 224 D F
0.33(334
0.47] 474 [K p| [p
0.68684
1 [105]|K|K[K|K p|p[p|p|D F[D[F H| [H
2.2|225 K[K][K D|D D DD G H[ [H
3.3|335 D
47475 K[K D|D|K[D D p| |plp G|D D[H
6.8|685
10 [ 106 Do D|D| o FID p|p|p| [H[F
22 |226 D|D D|D D
47 [ 476 D
AU T7DREIIERDEHATLESTYT. Note: Letters in the table indicate thickness
REE
BEEMD—R Temperature characteristics HERNBTRE(%) tan&(%)
Temp.char.Code HEPLFAE BEEEFE(C) HEBE(C) | #BRET{L=(%) | Capacitancetolerance | Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
BJ JIS B —25~+85 20 +10 +10(K)
EIA X5R —55~+85 25 +15 ;éo(M) 2.5 max.*
B7 EIA X7R —55~+125 25 +15 B
E JIS F —25~+85 20 +30/—80 +80(Z) 70 max.*
EIA Y5V —30~+85 25 +22/—82 —20 ’ ’

CRRMABEERH L TVWET, FEMIETA T L—ERESI &L, * The figure indicates typical value. Please refer to PART NUMBERS table.

L3 HAR TATL—E FER wa {538 ERLEDEE

Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

( P12 3 (P.46 g Q54 ’3 Qgs é Qmoz é Qms é
etc
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AR - ESHEE+EZI v 7327 >Y% General - Low profile Multilayer Ceramic Capacitors
7417 L—E PART NUMBERS

M 107TYPE
('8 EE4% M Temp.char.  BJ:B/X5R]
EHS | & H | cwpy | tand RERH HERE | g
EREE ® & (Environmental | BFEBERE Tgnr;wy;ar:ture Dissipation | Soldering method | & & = Thiz_kness
Rated Voltage Ordering code Hazardous Capacitance peratur factor R:1)70- Reflow soldering | Capacitance
haracterist 0 (mm)
Substances) (uF) Characterstics | - oz Max. b 3 tolerance by
W: 70— Wave soldering
35V GMK107 BJ105[JA*' RoHS 1 B/X5R 5 R 0.8+0.1
TMK107 BJ105[]K*' RoHS 1 X5R 10 0.45%0.05
o5V TMK107 BJ224[JA RoHS 0.22 B/X5R 3.5 R/W 0.8%+0.1
TMK107 BJ474[]A*! RoHS 0.47 B/X5R 3.5 R 0.8+0.1
TMK107 BJ105[JA*! RoHS 1 B/X5R 5 0.8+0.1
EMK107 BJ105[ JK*' RoHS 1 X5R 10 R 0.45%0.05
EMK107 BJ224[]A RoHS 0.22 B/X5R*? 3.5 R/W 0.8%£0.1
16V EMK107 BJ474[ 1A RoHS 0.47 B/X5R 3.5 0.8+0.1
EMK107 BJ105[JA*' RoHS 1 B/X5R 5 0.8+0.1
EMK107 BJ225[JA*" RoHS 2.2 B/X5R 10 R +10% | 0.8%01
LMK107 BJ105[JK*' RoHS 1 B/X5R 10 +20% 0.45%+0.05
LMK107 BJ225[ JK*' RoHS 2.2 X5R 10 0.45%+0.05
LMK107 BJ224[]A RoHS 0.22 B/X5R*? 3.5 R/W 0.8+0.1
10v LMK107 BJ474[ 1A RoHS 0.47 B/X5R*? 3.5 0.8+0.1
LMK107 BJ105JA*' RoHS 1 B/X5R*? 5 0.8+0.1
LMK107 BJ225[ A" RoHS 2.2 B/X5R 10 0.8+0.1
LMK107 BJ475[ A" RoHS 4.7 X5R 10 0.8+0.1
JMK107 BJ474[ K RoHS 0.47 B/X5R 5 0.45%+0.05
JMK107 BJ105[]K*! RoHS 1 B/X5R 10 0.45%+0.05
JMK107 BJ225JK*' RoHS 2.2 X5R 10 0.45%+0.05
6.3V JMK107 BJ475MK*"*3 RoHS 4.7 X5R 10 R +20% 0.45%0.05
JMK107 BJ225[JA* RoHS 2.2 B/X5R 10 +10% 0.8+0.1
JMK107 BJ475[JA*' RoHS 47 X5R 10 +20% 0.8+0.1
JMK107 BJ106MA*"*2 RoHS 10 X5R 10 +20% 0.8+0.15/—-0.1
+100
AMK107 BJ225[ JK*' RoHS 2.2 X5R 10 __'_;go//o 0.45%+0.05
= (]
4V AMK107 BJ475MK*' RoHS 4.7 X5R 10 0.45%0.05
AMK107 BJ106MA*" RoHS 10 X5R 10 +20% 0.8+0.1
AMK107 BJ226MA*"*3 RoHS 22 X5R 10 0.8+0.2
HaOLICIHEREFRELSHP AN T, [[] Please specify the capacitance tolerance code.
1 SREFHARORBREEIIEREED 1.5 1 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated volt-
*2 BERMEAR DB LIC &Y, XTRITARICHICL TV B IZEN HY £ T, age.
*3 ;Efﬁm@%%*&%ﬂ:cﬁ N 1@5']&1‘%0)37\‘) ThUNDEICENET, *2 We may provide X7R for some items according to the individual specification.
PP IERIRFTEF + 2 IICEBBVWEDE SN, *3 The exchange of individual specification is necessary depending on the ap-

plication and circuit condition. Please contact Taiyo Yuden sales channel.

[(2 =4 Temp.char. B7:X7R]

EHS | B B | oy | tand REE HEEE | 5
EREE ® & (Environmental | BERE | T Dissipation | Soldering method | & & #= o
) . Temperature ] X Thickness
Rated Voltage Ordering code Hazardous Capacitance . factor R:!) 70— Reflow soldering Capacitance
characteristics (mm)
Substances) (uF) (%IMax. | w:70- Wave soldering tolerance
16V EMK107 B7 224 1A% RoHS 0.22 X7R 3.5 R/W 0.8+0.1
EMK107 B7 105 1A% RoHS 1 X7R 5 R 0.8+0.1
LMK107 B7224[JA RoHS 0.22 X7R 3.5 R/W 0.8+0.1
10V LMK107 B7 474JA RoHS 0.47 X7R 3.5 R +10% 0.8+0.1
LMK107 B7 105[JA*' RoHS 1 X7R 5 +20% 0.8+0.1
JMK107 B7224[ 1A RoHS 0.22 X7R 3.5 R/W 0.8+0.1
6.3V JMK107 B7 474 A RoHS 0.47 X7R 3.5 R 0.8+0.1
JMK107 B7 105 A% RoHS 1 X7R 5 0.8+0.1
MEaOLICIIFERETRELS P AN T T, [ Please specify the capacitance tolerance code.
1 SRARBRORREL I EREED 1.5 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated voltage.

[N\ 207 & TEROBIC IS LA MR 5 BB 0T BHEAC AL, TAIYO YUDEN 2009 /NPlease read the "Notice for TAIYO YUDEN products® before using this catalog.



741 7L—%8 PART NUMBERS

[(RE45 4 Temp.char. F:F/Y5V]

EHS B W | o | tand RERM BESE |
EAREE 2] (Envionmental | EFERE | =T Dissipation | Soldering method | & & %= :
. . Temperature ] . Thickness
Rated Voltage Ordering code Hazardous Capacitance . factor R:!) 70~ Reflow soldering Capacitance
characteristics (mm)
Substances) (uF (%IMax. | w: 70— Wave soldeing tolerance
50V UMK107 F104ZA RoHS 0.1 F/Y5V 7 0.8+0.1
25V TMK107 F474ZA RoHS 0.47 F/Y5V 7 R/W 0.8+0.1
EMK107 F224ZA RoHS 0.22 F/Y5V 7 0.8+0.1
16V EMK107 F474ZA RoHS 0.47 F/Y5V 7 +80% 0.8+0.1
EMK107 F105ZA RoHS 1 F/Y5V 16 —20% 0.8+0.1
EMK107 F225ZA RoHS 2.2 F/Y5V 16 R 0.8%+0.1
10V LMK107 F105ZA RoHS 1 F/Y5V 16 0.8+0.1
LMK107 F225ZA RoHS 2.2 F/Y5V 16 0.8+0.1

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

TAIYO YUDEN 2009

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.
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741 7L—%E PART NUMBERS

M 212TYPE
[(E2E45 M Temp.char.  BJ:B/X5R]
Sk A2
EHS | & B | g tand RERA HETE |
ERRBE S (Enviommental | HERE | BETE | o iation | Soldering method | B 7 2 | 2 #
. h Temperature . X Thickness
Rated Voltage Ordering code Hazardous Capacitance haracteristi factor R:!)70- Reflow soldering | Capacitance [
) (uF) CAractenstics | rog) Max. . - tolerance il
Substances M W: 70— Wave soldering
UMK212 BJ104[]G RoHS 0.1 B/X5R*? 3.5 1.25+041
50V UMK212 BJ224DG"1 RoHS 0.22 B/X5R*2 3.5 1.25+01
UMK212 BJ474DG|*1 RoHS 0.47 B/X5R 3.5 R/W 1.25%£041
UMK212 BJ105[1G*' RoHS 1 X5R 5 1.25+041
35V GMK212 BJ474[]G RoHS 0.47 B/X5R 3.5 1.25+041
GMK212 BJ‘105DG*1 RoHS 1 B/X5R*? 3.5 1.25%£041
TMK212 BJ4741D RoHS 0.47 B/X5R 3.5 0.85+0.1
TMK212 BJ105[]D RoHS 1 B/X5R 5 0.85+0.1
o5y |TMK212BJ10501G RoHS 1 B/X5R 5 R 1.25+0.1
TMK212 BJ225[1G*' RoHS 2.2 B/X5R 5 1.25%041
TMK212 BJ475[1G*' RoHS 4.7 X5R 10 1.25+0.15
EMK212 BJ105[]D RoHS 1 B/X5R 5 0.85+0.1
EMK212 BJ225[ D RoHS 2.2 B/X5R 5 R 0.85%+0.1
EMK212 BJ475[1D*"*® RoHS 47 B/X5R 10 f;gz//" 0.85+0.1
16V |EMK212 BJ105[1G RoHS 1 B/X5R*? 35 R/W =7 1 q25+01
EMK212 BJ225[]G RoHS 2.2 B/X5R*2 5 1.25+041
EMK212 BJ475[1G*' RoHS 4.7 B/X5R 5 1.25+0.15
EMK212 BJ106[JG*"*® RoHS 10 X5R 10 1.25+0.15
LMK212 BJ475[IK*' RoHS 4.7 X5R 10 R 0.45%+0.05
LMK212 BJ105[]D RoHS 1 B/X5R*? 3.5 0.85+01
LMK212 BJ225[ 1D RoHS 2.2 B/X5R 5 0.85+0.1
LMK212 BJ475[1D RoHS 4.7 B/X5R 10 0.85+0.1
10V LMK212 B.J‘]OGDD"1 RoHS 10 X5R 10 0.85+0.1
LMK212 BJ105[]G RoHS 1 B/X5R*? 3.5 R/W 1.25%041
LMK212 BJ225[]G RoHS 2.2 B/X5R*? 5 1.25%041
LMK212 BJ475[1G RoHS 4.7 B/X5R 5 1.25+0.15
LMK212 BJ106[ ]G RoHS 10 X5R 10 1.25+0.15
LMK212 BJ226MG*"*3 RoHS 22 X5R 10 +20% 1.25+0.2
o +10%
JMK212 BJ475[]K RoHS 4.7 X5R 10 +20% 0.45+0.05
= 0
JMK212 BJ106MK*"*° RoHS 10 X5R 10 +20% 0.45+0.05
+109
JMK212 BJ475[]D RoHS 4.7 X5R 10 R _T_;go//o 0.85+0.1
L 0
63V |JMK212 BJ106L1D RoHS 10 X5R 10 \ 0.85+0.1
JMK212 BJ226MD*'*3 RoHS 22 X5R 10 +20% 0.85+0.1
JMK212 BJ4750]G RoHS 4.7 B/X5R 5 +10% 1.25+0.15
JMK212 BJ106[]G RoHS 10 X5R 10 +20% 1.25%£0.15
JMK212 BJ226MG*"** RoHS 22 X5R 10 1.25+0.15
JMK212 BJ476MG*'*3 RoHS 47 X5R 10 +20% 1.25+0.2
AY AMK212 BJ226MD*' RoHS 22 X5R 10 0.85+0.1

HEOLICRBFERBIHRELSIANET,
1 ESREFHROBEREEIEREED 1.5 15

2 ABIEARDERIZ LIS &), XTRERICHIELTWRIBEN»HIET, age.
*3 Z{EADEREPHERRIC LY. BEREEROR)ZD ULABEICEYET, *2 We may provide X7R for some items according to the individual specification.

PFERREF v 2 BRVEDE T,

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

*3 The exchange of individual specification is necessary depending on the ap-

plication and circuit condition. Please contact Taiyo Yuden sales channel.
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741 7L—%8 PART NUMBERS

[(RE45 4 Temp.char. B7:X7R]

EHS B W | o | tand RERM BESE |
£ 2 i HERE ; i A E .
EREE ¥ % (Environmental | EFERE T’;‘:q "e ture | Dissipation | Soldering method | & & % | T T
Rated Voltage Ordering code Hazardous Capacitance P . factor R:1)70- Reflow soldering | Capacitance
haracterist 9 (mm)
Substances) (uF Caractensiics |~ rog ) Max. b ; tolerance A
W: 70— Wave soldering
UMK212 B7104[]G RoHS 0.1 X7R 3.5 1.25+041
50V UMK212 B7224[ ]G’ RoHS 0.22 X7R 3.5 R/W 1.25+01
UMK212 B7 474JG*' RoHS 0.47 X7R 3.5 1.25+041
35V GMK212 B7105[JG*' RoHS 1 X7R 3.5 1.25+0.41
25V TMK212 B7 105 1G*' RoHS 1 X7R 5 R 1.25+041
EMK212 B7 474D RoHS 0.47 X7R 3.5 R/W +10% 0.85+0.1
16V EMK212 B7 105D RoHS 1 X7R 5 R ;20% 0.85+0.1
EMK212 B7105[ ]G RoHS 1 X7R 3.5 R/W 1.25+041
EMK212 B7225[]G*' RoHS 2.2 X7R 10 R 1.25+041
LMK212 B7 105D RoHS 1 X7R 3.5 0.85+0.1
10V LMK212 B7105L]G RoHS 1 X7R 3.5 R/W 1.25+0.41
LMK212 B7225[]G RoHS 2.2 X7R 5 R 1.25+01
LMK212 B7 475 ]G*' RoHS 4.7 X7R 10 R/W 1.25+0.15
A — (4 EE TN S AP RS O gy . .
7 CHFFER =R = P o .
BaOUICIIHERENRERNS NP ANET [] Please specify the capacitance tolerance code
1 EREFHBRORBREEEEREED 1.5 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated voltage.
URREE41E Temp.char.  F:F/Y5V]
EHS B W | o | tand REEM HERE "
EIREE i % (Environmental | FERE AT Dissipation | Soldering method | & & %= .
Temperature Thickness
Rated Voltage Ordering code Hazardous Capacitance P L factor R:1)70- Reflow soldering | Capacitance
haracterist 9 (mm]
Substances) (uF) cnaracteristios |- rogy Max. b ‘ tolerance Al
W: 70— Wave soldering
UMK212 F224ZD RoHS 0.22 F/Y5V 7 0.85+0.1
50V UMK212 F474ZG RoHS 0.47 F/Y5V 7 R/W 1.25+0.1
UMK212 F105ZG RoHS 1 F/Y5V 7 1.25+01
16V EMK212 F225ZG RoHS 2.2 F/Y5V 7 +80% 1.25+0.1
LMK212 F225ZD RoHS 2.2 F/Y5V 9 20[; 0.85+0.1
- 0
10V LMK212 F475ZG RoHS 4.7 F/Y5V 9 1.25+01
LMK212 F106Z2G RoHS 10 F/Y5V 16 R 1.25+0.1
6.3V JMK212 F475ZD RoHS 4.7 F/Y5V 16 0.85+0.1
i JMK212 F106ZG RoHS 10 F/Y5V 16 1.25+01

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

TAIYO YUDEN 2009
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741 7L—%E PART NUMBERS

M 316TYPE
(38 EE 4% Temp.char.  BJ:B/X5R]
EHS | B M | oy | tand i HEEE |
EREE i . & (Environmental %%'EEE R Dissipation | Soldering method | &F E = Thickness
Rated Voltage Ordering code Hazardous Capacitance L factor R:!)70- Reflow soldering | Capacitance
Substances) (uF) characteristics (%IMax. | w70 Wave soldering tolerance (mm)
UMK316 BJ224[ L RoHS 0.22 B/X5R* 2.5 1.6+0.2
UMK316 BJ474[L RoHS 0.47 B/X5R*? 3.5 R/W 1.6+0.2
S0V UMK316 BJ105[ L RoHS 1 B/X5R* 3.5 1.6£0.2
UMK316 BJ475[ L' RoHS 4.7 X5R 10 1.6+0.2
TMK316 BJ105[1D RoHS 1 B/X5R 3.5 0.85+0.1
TMK316 BJ225[ 1D*' RoHS 2.2 B/X5R 3.5 0.85+0.1
TMK316 BJ4751D*' RoHS 4.7 X5R 5 0.85+0.1
25V TMK316 BJ225[ L RoHS 2.2 B/X5R*? 3.5 R 1.6£0.2
TMK316 BJ475DL*1 RoHS 4.7 B/X5R 5 +10% 1.6+0.2
TMK316 BJ106L]L*" RoHS 10 X5R 5 £20% | 16+0.2
EMK316 BJ225[ D RoHS 2.2 B/X5R 3.5 0.85+0.1
EMK316 BJ475[ 1D RoHS 4.7 X5R 5 0.85+0.1
EMK316 BJ106[D*' RoHS 10 X5R 10 0.85%+0.1
EMK316 BJ105[IF RoHS 1 B/X5R* 3.5 R/W 115+0.1
16V EMK316 BJ106[JF*' RoHS 10 X5R 10 R 115£0.1
EMK316 BJ225[]L RoHS 2.2 B/X5R* 3.5 R/W 1.6%0.2
EMK316 BJ475[ 1L RoHS 4.7 B/X5R 5 1.6+0.2
EMK316 BJ106[ L+ RoHS 10 B/X5R 5 1.6£0.2
EMK316 BJ226ML*' RoHS 22 B/X5R 10 +20% 1.6£0.2
LMK316 BJ475[ D RoHS 4.7 B/X5R 5 +10% 0.85+0.1
LMK316 BJ106[ 1D RoHS 10 B/X5R 10 +20% 0.85+0.1
LMK316 BJ226MD*"** RoHS 22 X5R 10 +20% 0.85+01
1OV | MK316 BU106LIL RoHS 10 B/X5R 5 i;gz//z 1.6£0.2
LMK316 BJ226ML*' RoHS 22 B/X5R 10 £90% 1.6+0.2
LMK316 BJ476ML*"* RoHS 47 X5R 10 R =7 1.6+0.2
JMK316 BJ106[_1D RoHS 10 B/X5R 10 i;gtﬁ 0.85%+0.1
JMK316 BJ226MD*"** RoHS 22 X5R 10 +20% 0.85+0.1
JMK316 BJ476MD*"* RoHS 47 X5R 10 =7 [ 0.85+041
6.3v JMK316 BJ106[ L RoHS 10 B/X5R*? 5 +10% 1.6£0.2
JMK316 BJ226[ L RoHS 22 B/X5R 10 +20% 1.6£0.2
JMK316 BJ476ML*3 RoHS 47 X5R 10 1.6+0.2
JMK316 BJ1O7TML*"*3 RoHS 100 X5R 10 +20% 1.6+0.2
Y AMK316 BJ107ML*" RoHS 100 X5R 10 1.6£0.2
HaOLICIHEREFRELSP AN E T, [ Please specify the capacitance tolerance code.
1 BRANRBRORBREE FEREED 1.5 15 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated volt-
*2 EREIEDIMIZ LI LV, XTREFRICHHICLTWBIEENIHIET, age.
*3 ZERAOEEXERIC L), BT EORY) O UL EICLY) T, *2 We may provide X7R for some items according to the individual specification.
DFERREF v 2V BHVEDE IS, *3 The exchange of individual specification is necessary depending on the ap-

. lication and circuit condition. Please contact Taiyo Yuden sales channel.
8 4514 Temp.char. B7:X7R] P y

EHS | A B | oy | tand RERdt HEEE |
EREE ¥ & (Environmental | FFERE =1 Dissipation | Soldering method | & & %= o
Rated Voltage Ordering code Hazardous Capacitance Eempf’?‘“tfe factor R:!)70- Reflow soldering | Capacitance Thl[ckm]ess
Substances) (uF) Charactenstics|  roryMax. W: 70— Wave soldering tolerance AL
UMK316 B7224[ 1L RoHS 0.22 X7R 2.5 1.6+0.2
50V UMK316 B7 474 1L RoHS 0.47 X7R 3.5 1.6+0.2
UMK316 B7 105 1L RoHS 1 X7R 3.5 R/W 1.6+0.2
TMK316 B7 224 |F RoHS 0.22 X7R 2.5 115%0.1
TMK316 B7 105 L RoHS 1 X7R 3.5 1.6%+0.2
25V ITMK316 B72250 1L RoHS 2.2 X7R 35 1.6£0.2
TMK316 B7 106" RoHS 10 X7R 10 R +10% | 1.6%0.2
EMK316 B7 105[_JF RoHS 1 X7R 3.5 R/W +20% 1.15£0.1
16V EMK316 B7225[]L RoHS 2.2 X7R 3.5 1.6+0.2
EMK316 B7 106 L' RoHS 10 X7R 10 R 1.6+0.2
LMK316 B7225[ L RoHS 2.2 X7R 3.5 R/W 1.6+0.2
10V LMK316 B7475[ L RoHS 4.7 X7R 5 1.6%+0.2
LMK316 B7 106[ L' RoHS 10 X7R 5 R 1.6+0.2
6.3V JMK316 B7106[]L RoHS 10 X7R 5 1.6+0.2
HaOLOICIHEREFRELSP AN ET, [] Please specify the capacitance tolerance code.
1 EREFHABRORBREEIEREEN 1.51F *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated voltage.
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74147 L—E PART NUMBERS
[(RE45 4 Temp.char. F:F/Y5V]
EHS B W | o | tand RERM BESE |
EREE ¥ & (Environmental | EFERE T’;‘; - r:ture Dissipation | Soldering method | & & & | [ .7 ©
Rated Voltage Ordering code Hazardous Capacitance P . factor R:1)70- Reflow soldering | Capacitance
g
characteristics (mm)
Substances) (uF (%IMax. | w: 70— Wave soldeing tolerance
50V UMK316 F225ZG RoHS 2.2 F/Y5V 7 R/W 1.25+0.41
35V GMK316 F475ZG RoHS 4.7 F/Y5V 7 1.25+01
GMK316 F106ZL RoHS 10 F/Y5V 9 1.6+0.2
25V TMK316 F106ZL RoHS 10 F/Y5V 9 180% 1.6+0.2
16V EMK316 F106ZL RoHS 10 F/Y5V 9 R 20(; 1.6%+0.2
- (]
LMK316 F475ZD RoHS 4.7 F/Y5V 9 0.85+0.1
10V LMK316 F106ZF RoHS 10 F/Y5V 16 115%0.1
LMK316 F226ZL RoHS 22 F/Y5V 16 1.6%+0.2
6.3V JMK316 F106ZD RoHS 10 F/Y5V 16 0.85+0.1
W 325TYPE
m/ZAF1E Temp.char. :
R T har. BJ:B/X5R]
EHS B W | oy | tand RERM HESR |
EAREE ® % (Environmental | BFERE TZ:nxer:ture Dissipation | Soldering method | 2 & #= Thickness
Rated Voltage Ordering code Hazardous Capacitance P L factor R:1J70- Reflow soldering | Capacitance
9
characteristics (mm)
A . o ‘
Substances) (uF) (%IMax. | w. 70— Wave soldering tolerance
2 +10% "
UMK325 BJ105[_1H RoHS 1 B/X5R 3.5 R/W 100% 1.5£041
50V [UmK325 BJ475MM*! RoHS 47 X5R 5 2.5+0.2
UMK325 BJ106MM*' RoHS 10 X5R 5 2.5+0.2
GMK325 BJ225MN RoHS 2.2 B/X5R 3.5 1.9%+0.2
35V GMK325 BJ475MN*! RoHS 4.7 X5R 10 1.9+0.2
GMK325 BJ106MN*! RoHS 10 B/X5R 5 1.9+0.2
TMK325 BJ106MD*' RoHS 10 B/X5R 5 0.85+0.1
TMK325 BJ225MH RoHS 2.2 B/X5R*2 3.5 1.5£041
o5V TMK325 BJ335MN RoHS 3.3 B/X5R*2 3.5 1.9+0.2
TMK325 BJ475MN RoHS 4.7 B/X5R*2 3.5 1.9+0.2
TMK325 BJ106MN RoHS 10 B/X5R 5 1.9+0.2
TMK325 BJ106MM*! RoHS 10 B/X5R 3.5 2.5%0.2
EMK325 BJ106MD*’ RoHS 10 B/X5R 5 0.85+0.1
EMK325 BJ226MD*"+® RoHS 22 B/X5R 10 0.85+0.1
16V EMK325 BJ475MN RoHS 4.7 B/X5R*2 3.5 1.9+0.2
EMK325 BJ106MN RoHS 10 B/X5R 3.5 R +20% 1.9%+0.2
L (] —
EMK325 BJ226MM*! RoHS 22 B/X5R 5 2.5+0.2
EMK325 BJ476MM*' RoHS 47 X5R 10 2.5+0.2
LMK325 BJ335MD RoHS 3.3 B/X5R 3.5 0.85+0.1
LMK325 BJ475MD RoHS 4.7 B/X5R 5 0.85+0.1
LMK325 BJ106MD*' RoHS 10 B/X5R 5 0.85+0.1
10V LMK325 BJ226MY*! RoHS 22 B/X5R 1.9+0.1/-0.2
LMK325 BJ106MN RoHS 10 B/X5R*2 3.5 1.9%+0.2
LMK325 BJ226 MM RoHS 22 B/X5R 5 2.5+0.2
LMK325 BJ476MM*! RoHS 47 X5R 10 2.5+0.2
LMK325 BJ107MM*"*® RoHS 100 X5R 10 2.5+0.3
JMK325 BJ226MY RoHS 22 B/X5R 5 1.9+0.1/-0.2
JMK325 BJ107MY*"*3 RoHS 100 X5R 10 1.9+0.1/-0.2
6.3V JMK325 BJ476MN*" RoHS 47 X5R 10 1.9+0.2
JMK325 BJ476MM*! RoHS 47 X5R 10 2.5%0.2
JMK325 BJ107TMM*! RoHS 100 X5R 10 2.5%+0.3

MEDLICIIBEREFTERLSPANET,

1 BREFNHBORBREESEREED 1.5

2 ERMEAEDEAI LI, XTREARISHICLTWBIZBEN S ET,

*3 ZEADEEPHEERICSY. BREEOR O ULIBEICEYET,
PFERIREF v RIICHBRBNEHELEE L,

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

TAIYO YUDEN 2009

[] Please specify the capacitance tolerance code.
*1 Test Voltage of Loading at high temperature test is 1.5 time of the rated volt-
age.

*2 We may provide X7R for some items according to the individual specification.

*3 The exchange of individual specification is necessary depending on the ap-
plication and circuit condition. Please contact Taiyo Yuden sales channel.

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.
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741 7L—%E PART NUMBERS

[[B B4 Temp.char. B7:X7R]

EHS | B B | ey | tand RARM HEEE | 5
EREE % & (Environmental | B ERE Tgir:ture Dissipation | Soldering method | 3 & #= Thi:kness
Rated Voltage Ordering code Hazardous Capacitance P . factor R:1)70- Reflow soldering | Capacitance
haracterist 9 (mm)
Substances) (uF) CAractensiics | rog) Max : tolerance iy
H - | W: 78— Wave soldering
+100
50V UMK325 B7 105 JH RoHS 1 X7R 3.5 R/W £10% 1.5%x041
+20%
TMK325 B7 225MH RoHS 2.2 X7R 3.5 1.5+0.1
TMK325 B7 335MN RoHS 3.3 X7R 3.5 1.9+0.2
25V [TMK325 B7 475MN* RoHS 47 X7R 35 1.9+0.2
. R £20%
TMK325 B7 106 MN RoHS 10 X7R 5 1.9+0.2
16V EMK325 B7 475MN RoHS 4.7 X7R 3.5 1.9+0.2
10V LMK325 B7 106 MN RoHS 10 X7R 3.5 1.9£0.2
HaOOIC 3B EREFRELSP AN ET, [] Please specify the capacitance tolerance code.
1 ERERRBROKBREE EEREED 1.5 5 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated voltage.
VB4 Temp.char.  F:F/Y5V]
EHS B | e | tand S il HETE |
EAREE % (Environmental | BERE Tgnr;wy;r;ture Dissipation | Soldering method | 2 & %= Thi:kness
Rated Voltage Ordering code Hazardous Capacitance P L factor R:!) 70~ Reflow soldering | Capacitance
¢ 9 haracterist 0 (mm)
Substances) (uF) charactertstios | rogy Max - tolerance g
M @ - | W: 70— Wave soldering
50V UMK325 F475ZH RoHS 4.7 F/Y5V 7 1.5+0.1
35V GMK325 F106ZH RoHS 10 F/Y5V 7 1.5%+041
16V EMK325 F226ZN RoHS 22 F/Y5V 16 R +80% 1.9£0.2
10V LMK325 F106ZF RoHS 10 F/Y5V 16 —20% 115+0.1
LMK325 F226ZN RoHS 22 F/Y5V 16 1.9+0.2
6.3V JMK325 F476ZN RoHS 47 F/Y5V 16 1.9£0.2

52 [N\ 207 & TEROBIC IS S MR 5 BH) 0T 5HEAC AL, TAIYO YUDEN 2009 /NPlease read the "Notice for TAIYO YUDEN products® before using this catalog.
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454X  ELECTRICAL CHARACTERISTICS

1 > E—4>2 X -ESR—EKEIFMES] Example of Impedance ESR vs. Frequency characteristics

CWHIEEELT I v 7227 Yl (Taiyo Yuden multilayer ceramic capacitor)
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AMK107BJ226MA
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454X  ELECTRICAL CHARACTERISTICS

UMK107F104ZA
100000

ESR
10000 {—Impedance

1000

Impedance ESR (Q)

0.1 ——

0.01
0.1 1 10 100 1000 10000 100000

Frequency (kHz)

UMK212F224ZD

100000

---ESR
10000 |—Impedance

1000

—

o
o
,

/

Impedance ESR (Q
S

o
,
/

0.01

0.001
0.1 1 10 100 1000 10000 100000

Frequency (kHz)

UMKB316F225ZG
10000

1000

100

Impedance ESR (Q)

0.1 <

0.01

0.001
0.1 1 10 100 1000 10000 100000

Frequency (kHz)

UMKB25F475ZH
10000

---ESR

1000 Impedance

100

0.1 .

Impedance ESR (Q)

0.01

0.001
0.1 1 10 100 1000 10000 100000

Frequency (kHz)
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LMK107F225ZA
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¥

—fEEE> Iy v T oY
(GEEM{ER - Class 1)
STANDARD MULTILAYER
CERAMIC CAPACITORS

(CLASSI : TEMPERATURE COMPENSATING
DIELECTRIC TYPE)

OPERATING TEMP.

|—55~+125C

& FEATURES
- RREEEORLEAEAE T

CE/ Ty IDBED S, FRRESEV
‘RE-WK HERTEHEI LV

F3%& APPLICATIONS

- —ME TR A
BEMESA (BHESE. PHS., O— KL XE&F etc.)

fs&%Kici= ORDERING CODE

Qu —7 REFLCh

* 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 (cellular phone, PHS, other wireless applica-
tions, etc.)

EREBE (VDC) R IR~TiE (EIA) LX W (mm) DNHHERE (pF) BENEAE {ERIE4%
E 16 042 (01005) 0.4X0.2 1) C + 0.25 pF — \ 128
T 25 063 (0201) 0.6x0.3 OR5 0.5 D + 05 pF
u 50 105 (0402) 1.0X0.5 010 1 F + 1 pF
100 10 J +5 % @
(2] 6 HR=/NBA K 10 % a%
PR &1 - p178mm 7 —E> 5
T sy BERE /O] [5) P
cOJ 0:CG. CH. CJ. CK ==
RC] | —220 : RH. B&E 2 (mm)
9 SCJ | —330:SH. SJ. SK [G [ 30 ¢ 0.2
R T | —470: TJ. TK H | %60 \F/’ g'g m
K ‘ T UC] | =750 :UJ, UK J | £120 W 0'5 Wi sEsI S
SL | +350~—1000 K [ +250 : N )
O=8%8% ey

105 C H
o &)

4] (6)

UM K
0= =0= =@
®

101JV - F A
O 1@ =@= @ P =P

7] (9)

Rated voltage (VDC) Dimensions (case size) (EIA)LX W (mm) Nominal capacitance (pF) Capacitance tolerance Special code
E 16 042 (01005) 0.4%0.2 example| + 0.25 pF — ‘ Standard Products
T 25 063 (0201) 0.6x0.3 OR5 0.5 D + 05 pF
U 50 105 (0402) 1.0X0.5 010 1 F + 1 pF
100 10 J +5 % @
9 e *R=decimal point K 10 % Packaging
Series name s ‘ ¢ 178mm Taping
‘ Multilayer ceramic Temperature characteristics (ppm/C) @ (2mm pitch)
capagcitor cJ 0:CG., CH, CJ. CK Thickness[mm]
e RCJ | —220 : RH. c 02
_ SCJ [—330:SH. SJ. SK [G | +30 B 03 m
End termination T | —470:TJ, TK H | 60 v 05
K] Plated U] [ =750 : UJ. UK J | £120 W 05 Internal code
SL | +350~—1000 K | £250 A ‘ Standard Products

[J=Tolerance

AN\t H 507 % RO [ S BRITET 3 BIT] ELTEHAC LS,

TAIYO YUDEN 2009

A =Blank space

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.



Atk EXTERNALDIMENSIONS

Type (EIA) L

W T e
[IMKo042 0.4+0.02 0.2+0.02 0.2+0.02 0.1+0.03
(01005) (0.016:£0.001) | (0.008£0.001) | (0.008+0.001) | © | (0.0040.001)
[IMK063 0.6+0.03 0.3+0.03 0.3+0.03 0.15+0.05
(0201) (0.024+0.001) | (0.012+0.001) | (0.012+0.001) | P | (0.006£0.002)
[IMK105 1.0+0.05 0.5+0.05 0.5+0.05 0.25+0.10
(0402) (0.039+0.002) | (0.020+0.002) | (0.020+0.002) | -V | (0.010%0.004)

#IES/NUT—3 3> AVAILABLE CAPACITANCERANGE

Unit : mm (inch)

<8 = .
Toes 042 063 105 BEM  Temperature Characteristics
Temp.char. | CJ | cOJJudJ [ cO JudI [ st [RO[sO [TO) B BERNEH EREEGE
VDC Temperature (ppm/C) 1 e
([3;'?] oFdigis] 16V 25V 50V char. (EIA)  |Temperature coefficient range| OPerating Temp. range
o5 o C K (COK) 0+250
1 010 cJ (coJ) 0£120
1.5 1R5
2 020 CH (COH) 0+60
3 030
4 040 C G (C0G) 0£30
= el RH (R2H) —220+60
; 070 S K (S2K) —330£250
080 o
9 090 i S J (s2y) —330£120 —55~+125C
b 1 SH(s2H) | —330%60
12 128 TK (T2K) —470+250
22 220 TJ (T2J) —470+120
27 270
= 0 UK (U2K) | —750+250
39 390 -
i g uJ (u2J) 750£120
56 560 SL —1000~+350
68 680 . = 5
82 820 ¥1:20CICH I BHBREE AL,
100 101 Based on the capacitance at 20°C
120 121
150 151
;33 ;21 BHERBFAE Capacitance Tolerance Symbol
270 271 o =y
330 o By FRE X5
390 391 Symbol Tolerance Item
470 471
560 561 C +0.25pF ~5pF
680 681
820 821 D +0.5 pF ~10pF
1000 | 102 F +1pF 6~10 pF
EIITDRESIEHDEARL S TY, J +5 9% 11pF~
Note: Letters in the table indicate thickness. K +10 % 11pF~
Q
Q2 X5
Symbol Item
2400+ 20 - Cs1 ~27pF
=1000 30pF~
#1: C=ATFEARE Nominal capacitance (pF)
%2 1 BIEEEE  Measurement Frequency= 1+0.1MHz (C=1000pF)
120.1kHz (C>1000pF)
BIEEE  Measurement voltage = 0.5~5Vrms (C=1000pF)
1£0.2Vrms (C>1000pF)
LIy arHAFR AT L—E iR e 1EFEME FEREDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

QF’.12 ) QSB a

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

TAIYO YUDEN 2009

CD @

Q102 a Q108 a

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.
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74147 L—E PART NUMBERS

042TYPE
Class 1
v e=5) N=| £ I\Fh T
EIREE EHS B N im%: sExE| =4
Rated 2 % (Environmental Temperature characteristics (EIA) EAS Bz w £ S
Voltage|  Ordering code Hazardous — |c| c|CHICGIPK|PJ PHIRK|RJ IRH|SK|SJ |SH|TK | TJ [TH|UK| UJ | g |CaPecitance|Capacitancel  [mm]
(DC) Substances) (00K (00 {(C0H)(C0G) (P2K) (P2 (P2+) (R2K) (R (RaH) (526 (52 (S2H) (T2 (2 T2 LK) (L) [pF] | tolerance |  (inch)
EMK042 A 0R5[C RoHS |@ [ ) 0.5
EMK042 A 010C]C RoHS |@ [ ] 1
EMK042 A 1RSLIC RoHS |@ L J 15 | 0250F
EMK042 £ 0200C RoHS (@] | |® 2 |3 oseF
EMK042 A 030[]C RoHS e @ 3 |7
EMK042 A 0400]C RoHS [ () 4
EMK042 A 05001C RoHS 0 5
EMK042 A 060L]C RoHS [ J( ) 6
EMK042 A 070C]C RoHS [ J( ) 7 05
+0.5pF
EMK042 £ 080LIC RoHS { J( )] 8 | 3¥1pF |0.2+0.02
EMK042 A 090[]C RoHS o0 9 0 608_+0'001)
16V | EMK042 2 100C]C RoHS [ () 10 R
EMK042 A 1200]C RoHS ()] 12
EMK042 A 150[C]C RoHS L J( 15
EMK042 A 180[JP RoHS [ () 18
EMK042 A 220(JP RoHS [ () 22
EMK042 A 270(JP RoHS [ () 27 +5%
EMK042 A 330[JP RoHS [ [ ) 33 +10%
EMK042 A 390[JP RoHS [ [ ) 39
EMK042 A 470CJP RoHS o0 47
EMK042 A 5600JP RoHS ()] 56
EMK042 A 680[JP RoHS e 68
EMK042 A 820CJP RoHS [ J[ ] 82
EMK042 A 1010JP RoHS [ () 100
EHROAIGEESE. CIC3HEREFRESLSN ANET,
A\ Please specify the temperature characteristics code and [] the capacitance tolerance code.
063TYPE
Class 1
ok § £ ==
EREE EHS B AHEE #E5E| ma
Rated ¥ % (Environmental Temperature characteristics (EIA) =B Blxa Thicknees
Voltage|  Ordering code Hazardous |yl ICHICGIPK| Pd [PHIRK|RJIRHISK| SJ|SH|TK| TJ ITH|UK| UJ | |Capacitance (Capacitance)  [mm)
(DC) Substances) - |0ok) o) o Coa) P peu) o | Rl st 52k 52 s x| | ) e 2 [pF] | olerance | (inch)
TMK063 A 0R5[IP RoHS |@ [ ) [ ] 0.5
TMK063 A 010CP RoHS |@ [ ) [ ] 1
TMK063 A 1R5[JP RoHS |@ () L 15 | 02508
TMK063 250200 P RoHS _|@ 0 0 P iy
TMK063 A 030LJP RoHS e e [ ) 3 |77
TMK063 A 040C]P RoHS o0 [ ) 4
TMK063 A 050C]P RoHS () [ ) 5
TMK063 A 060C]P RoHS o0 [ ) 6
TMK063 A 070CIP RoHS o0 [ ) 7| 050F
TMK063 Z~080_JP RoHS o0 ° O s
TMK063 A 090)P RoHS 0 [ ] 9 |
o5y | _TMKO63 A1000JP RoHS 0 [ ) 10 0.3+0.03
TMK063 A 1200)P RoHS 0 [ 12 (0.0124-0.001
TMK063 A 150CP RoHS L J( ) [ ) 15
TMK063 A180CJP RoHS [ J[ ] 18
TMK063 A2200JP RoHS [ J[ ] 22
TMK063 A270CJP RoHS (I ) 27
TMK063 A330[]P RoHS [ [ ) 33 |£5%
TMK063 /A\390CJP RoHS 0 39 |£10%
TMK063  A470(]P RoHS ([ ) 47
TMK063  A560[]P RoHS o e 56
TMK063 A\680[P RoHS e 68
TMK063 A\820LP RoHS [ J[ ) 82
TMK063 A101C1P RoHS [ I ) 100

AEHBOAGBERFE. ICIHERENRELSPAVET,
A Please specify the temperature characteristics code and [] the capacitance tolerance code.

/N\3th 207 % ZERAORICIE S8R ICET 3 BET ] 2T BHEA< LA, TAIYD YU DEN 2009 U /N\Please read the "Notice for TAIYO YUDEN products" before using this catalog.



7147 L—E PART NUMBERS
105TYPE
Class 1
Rated ¥ % (Environmental Temperature characteristics (EIA) By Thicknees
Voltage Ordering code Hazardous |~ UK Capacitance|Capacitance [mm]
(DC) Substances) |CiK] K [pF] | tolerance | (inch)
UMK105 A 0R5[JW RoHS |@ [ ] [ ] 0.5
UMK105 A 0100JW RoHS |@ [ ) [ ] 1
UMK105 A 1R5[JW RoHS |@ (] (] 15 |4 0250F
UMK105_2 0200w RoHS (@] | |®@ ° 2 | oor o
UMK105 A 0300JW RoHS [ ) [ ] 3 |7 p
UMK105 A 0400JW RoHS o0 [ ) 4 Y
UMK105 A 0500JW RoHS e [ ] 5 ()?)
UMK105 4 0600IW RoHS ( J( ) ([ J 6 3
UMK105_2 0700w RoHS () ® 7 | 050F o
UMK105_ 2 080010 RoHS N0 ° s ps|
UMK105 A 090[]O RoHS 0 [ ) 9 | »
UMK105 2 100C]O RoHS [ J[ ) [ ] 10
UMK105 A 120000 RoHS [ J[ ) [ ) 12
UMK105 4 1500JO RoHS o e [ ) 15
UMK105 4 180JO RoHS o0 [ ) 18
UMK105 4 2200]V RoHS e [ ] 22
UMK105 A 27001V RoHS [ J( ) [ ] 27
sov LUMK105 A 3300V RoHS [ ) [ ) 33 0.5+0.05
UMK105 A 3900JV RoHS o e [ ) 39 (0.0200.002)
UMK105 A 4700V RoHS [ ) [ ) 47
UMK105 A 56001V RoHS o0 [ ) 56
UMK105 4 6801V RoHS L)) [ ) 68
UMK105 A 8200V RoHS e [ ] 82
UMK105 21010V RoHS o0 [ ) 100 |+5%
UMK105 A 1210V RoHS 0 (] 120 |£10%
UMK105 A 151V RoHS o0 [ ] 150
UMK105 2 181[]V RoHS e [ ) 180
UMK105 22211V RoHS L)) [ ) 220
UMK105 A 27101V RoHS [ J[ ) [ ) 270
UMK105 A 3310V RoHS o e [ ) 330
UMK105 SL121[]JV RoHS @ 120
UMK105 SL151[]V RoHS @ 150
UMK105 SL181[]V RoHS @ 180
UMK105 SL221[]V RoHS @® 220
UMK105 SL271[]V RoHS @ 270
UMK105 SL331[]JV RoHS @ 330
EHBOAICIGBESME. (ICIIFHE FRELS. OIIECHDBRIIE V], UJDBEETWIA ANET,
A Please specify the temperature characteristics code. [] Please specify the capacitance tolerance code.
O comes to “V" when A is “CH” and “W” when A is “UJ”.
105TYPE
Class 1
R I\ Fh
EREE ) 'EHS N NS BERE| Ea
Rated ¥ % (Environmental Temperature characteristics (EIA) 2 B #|Thicknees
Voltage Ordering code Hazardous Capacitance|Capacitancel  [mm]
(DC) Substances) [pF] | tolerance | (inch)
UMK105 2 OR5BW RoHS [ ) [ ) 0.5
UMK105 A 010BW RoHS [ ) [ ) 1
UMK105 A 1R2BW RoHS [ ] [ ] 1.2 |+0.1pF
UMK105 A 1R5BW RoHS [ ] [ ] 1.5
UMK105 2 1R8BW RoHS [ ) [ ) 1.8
UMK105 A 2R2JW RoHS [ ] [ ] 2.2
UMK105 2 2R7JW RoHS [ ) [ ) 2.7
UMK105 A 3R3JW RoHS e O 3.3
sov | LUMK105 4 3R9JW RoHS e O 3.9 0.5+0.05
UMK105 A 4R7JW RoHS o @ 4.7 (0.02040.002)
UMK105 A 5R6JW RoHS [ ) e © 5.6
UMK105 2 6R8JW RoHS [ ] e O 6.8 |+5%
UMK105 A 8R2JW RoHS [ ) e O 8.2
UMK105 A 100JW RoHS [ ) e O 10
UMK105 2 120JW RoHS [ ) e O 12
UMK105 A 150JW RoHS [ ) e © 15
UMK105 2 180JW RoHS [ e O 18
UMK105 A 200JW RoHS [ ) e O 20

EHEDAIIERERFEN ANET,

A\ Please specify the temperature characteristics code.

AN\ %4t h 205 % ZERAORICIE L WRICET S B8] £8T BRALLE,
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;r.

—BiEEL>SI v 7T oW
(EEFEXRZ - Class 2)

STANDARD

(CLASS2 :HIGH DIELECTRIC CONSTANT TYPE)

MULTILAYER CERAMIC CAPACITORS

Code | Temp.characteristics | Operating temp. range
BJ B —25~+85T
X5R* —55~+85C
OPERATING TEMP. | B7 X7R —55~+125C
F F —25~+85T |
Y5V —30~+85C Q”‘/ REFLOW

HEREARDEZ LIS & W) XTR/XTS HHRICHIE L TWBHEDP H Y £7,
*We may provide X7R/X7S for some items according to the individual specification.

K FEATU

CERBEEOELEIRNET
CE/VT Y IDBED S, FRESEV
‘A HEREBHESLV

RES

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

H& APPLICATIONS
- — i EFHER A - General electronic equipment
EfEHEERA (BHERE. PHS. 21— NL XEetc.) - Communication equipment (cellular phone, PHS, other wireless applica-
tions, etc.)
f,#&3kidiz ORDERING CODE
ERBE (VDC) Foik~tiE (EIA) LXW (mm) NHHERE (pF) BRENRAE BRI A%
A 4 042(01005) 0.4X0.2 ] K +10% - =
J 6.3 063(0201) 0.6X0.3 102 1000 M +20%
L 10 105(0402) 1.0X05 223 22000 +80 9,
E 16 z —20 1 0)
T 25 ;
o — o) 2] B ey
U 50 =S ¢178mm 7 —E >
B B@EH (mm) F ‘ 2mmE v F)
) - :
- - BJ X5R P 03
YU—Z%E B7 X7R v 05
M [ BEICFLY o F ®
Y5V —
xR ° LHEERE
(3] A1 mE
I FER aEANSA
K] Ay X &

L M
0= -0
@

K105BdJ104KYV F
® o ® e @ == O =D
) o

/N
®

Rated voltage (VDC) Dimensions (case size) (LXW) (mm) Nominal capacitance (pF) Capacitance tolerance Special code
A 4 042(01005) 0.4X0.2 example K +10% — ‘ Standard products
J 6.3 063(0201) 0.6X0.3 102 1000 M +20%
L 10 105(0402) 1.0X0.5 223 22000 z +8004
: i 19
T 25 -
G 35 e e Packaging
V] 50 ¢ 178mm Taping
Temperature characteristics code Thickness (mm) F ‘ (2mm pitch)
B C 0.2
e BJ X5R P 0.3
Series name B7 X7R [V 05
Multilayer ceramic AF + m
capacitor Internal code

(3]

A =Blank space

Ay ‘ Standard Products

A =Blank space

End termination

K Plated

AN\ %4t h 205 % ZERAORICIE L WRICET S SHT 0] £6T BRALE N,

TAIYO YUDEN 2009
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4\f5~Fi% EXTERNAL DIMENSIONS

Type (EIA) L w T e
[IMK042 0.4+0.02 0.2+0.02 0.240.02 c 0.1+0.03
(01005) (0.016+0.001) | (0.008+0.001) | (0.008%0.001) (0.0040.001)
[IMK063 0.6+0.03 0.3+0.03 0.3+0.03 b 0.15+0.05
(0201) (0.024+0.001) | (0.01240.001) | (0.01240.001) (0.006+0.002)
[IMK105 1.0+£0.05"" | 0.5+0.05"" 0.5+0.05"" v 0.25+0.10
(0402) (0.089+0.002) | (0.020£0.002) | (0.020%0.002) (0.010%0.004)

Unit - mm (inch)
A ox1 20 1mMm AESHY)
Note: * 1. Inclulding dimension tolerance=0.1mm

SHOLI0VdYO E

BiE& /S T—< 3> AVAILABLE CAPACITANCE RANGE

WABEE LS 3 v 73> 7 Y (General Multilayer Ceramic capacitors)

Type 042 063 105
Temp.char. | B/X5R B/X5R X5R B/X7R B/X5R X5R F/Y5V
C VDC
- — 0V [6.3V| 25V |16V | 10V | 10V |6.3V | 4V |50V | 25V |16V | 50V | 35V | 25V | 16V | 10V | 6.3V |10V 6.3V | 4V | 50V |25V |16V | 10V |6.3V
[pF] | [pF:3digits]
100 101
150 151
220 221
330 331 (o}
470 4n
680 681
1000 102
1500 152 v v
2200 202
3300 332 c
4700 472
6800 682
10000 103 V|
15000 153 v
22000 223 p] v v
33000 333
47000 473 I PHN P \
68000 683 v
100000 104 [P | H
220000 224 M
330000 334
470000 474
1000000 105
2200000 205
3300000 335
4700000 475
E:T T 7 NS IFEGEHEES T .Note : Letters in the table indicate thickness.
BERE
EEEMO—R Temperature characteristics HEREHTE(%) tan& (%)
Temp.char.Code SERLFRIE SEREEE(C) HAEEE(C) ERET{t%(%) | Capacitance tolerance | Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
JIS B —25~+85 20 +10
+
B/BJ EIA X5R —55~+85 25 +15 _:;8((;% 2.5 max.*
B7 EIA X7R —55~+125 25 +15 B
JIS F —25~+85 20 +30/—80 +80
E 4 7. x
EIA Y5V —30~+85 25 +22/—82 —20? 0 max
CARINGEERHLTVET, FRRBT AT LA-BESRBILE L,
* : The figure indicate typical value. Please refer to PART NUMBERS table.
LI Ya hAR TATL—E A5ER LEe 554 EHEDEE
Precautions

Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data

QPJZ j Q62 D) Q—a QP.98 a QF’.102 a Q108 a

/N\3th 5205 % ZERORICIE S8R RT3 BETY ] 2T BHEA LA, TAIYO YUDEN 2009 /N\Please read the "Notice for TAIYO YUDEN products" before using this catalog. 61
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747 L—E PART NUMBERS

M 042TYPE(01005 case size)

(38 E4% M Temp.char.  BJ:B/X5R]

EHS | B M | oy | tand i BETE | Ea
EREE ® & (Environmental | EFERE T;:er:ture Dissipation | Soldering method | 2% & # | Thickness
Rated Voltage Ordering code Hazardous Capacitance L factor R:!)70- Reflow soldering | Capacitance (mm)
Substances) (pP) | CPeractenstos] g ypiax, W: 70— Wave solderin tolerance (inch)
: Y
LMK042 BJ101 ] C RoHS 100
LMKO042 BJ151 ] C RoHS 150
LMKO042 BJ221[] C RoHS 220
10V LMK042 BJ331[]C RoHS 330 5
LMKO042 BJ471[]1C RoHS 470
LMKO042 BJ681[ ] C RoHS 680
LMK042 BJ102 [] C RoHS 1000 B/X5R*2 R +10% 0.2 = 0.02
JMK042 BJ152 [] C*’ RoHS 1500 *£20% |(0.008%0.001
JMK042 BJ222 [ C*' RoHS 2200
JMK042 BJ332 [ c*' RoHS 3300
6.3V ; 10
JMKO042 BJ472 [] C* RoHS 4700
JMK042 BJ682 [ C*' RoHS 6800
JMK042 BJ103 [J C*' RoHS 10000
MEOLICIIFEREFRELSPANET, [ Please specify the capacitance tolerance code.
1 BREFAROABRELIEREED 1.5 1 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated
2 ERIMEHRDEZI LIS L. XTR/XTSHARICHIEL TV BIBE N H £ T, voltage.
*2 We may provide X7R/X7S for some items according to the individual
specification.
M 063TYPE(0201 case size)
[(EE45 M Temp.char. BJ:B/X5R]
EHS | A& B | oo | tand REEE HEEE | Ea
EREE ® = (Environmental | E#ERE | =X Dissipation | Soldering method | & & #Z | Thickness
Rated Voltage Ordering code Hazardous Capacitance Tempera.t ure factor R:!)70- Reflow soldering | Capacitance (mm)
Substances) (pF) characteristics (%IMax. | w: 70— Wave solderin tolerance (inch)
: Y
TMKO063 BJ101[JP RoHS 100
TMKO063 BJ151JP RoHS 150
TMKO063 BJ221[]P RoHS 220
25V TMKO063 BJ331[IP RoHS 330 3.5
TMKO063 BJ471[]P RoHS 470
TMKO063 BJ681[IP RoHS 680
TMKO063 BJ102[]P RoHS 1000 2
EMK063 BJ15201P RoHS 1500 | B/XOR
16V EMK063 BJ222[]P RoHS 2200 +10%
EMK063 BJ332[ 1P RoHS 3300 5 +20%
LMKO063 BJ472[ 1P RoHS 4700
LMK063 BJ682 P RoHS 6800 R 0.3+0.03
LMKO063 BJ103[IP RoHS 10000 (00122 0.001)
10V [LMK063 BJ223[IP*” RoHS 22000 75
LMK063 BJ473[JP*’ RoHS 47000 7.5
LMK063 BJ104JP*' RoHS 100000 10
JMK063 BJ473[1P*' RoHS 47000 7.5
6.3V JMK063 BJ104[IP*' RoHS 100000
JMK063 BJ224MP*"*2 RoHS 220000 XoR
AMKO063 BJ224MP*’ RoHS 220000 10
e +20%
AY AMKO063 BJ334MP* RoHS 330000
AMKO063 BJ474MP*"+2 RoHS 470000
MaOLICIFERETRELS P AN ET, [ Please specify the capacitance tolerance code.
1 SRAFMRBRORREL IIEREED 1.5 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated volt-
2 BRI DA LICLY . XTRERISHIGLTWBHZED B ET, age.
"3 ZERADEER LIS LY, ERIHROMY IO LI DEICE) ET, *2 We may provide X7R for some items according to the individual specification.
DFERREF v 2IVICBEVEDE TN, *3 The exchange of individual specification is necessary depending on the ap-

plication and circuit condition. Please contact Taiyo Yuden sales channel.

[N\ 207 & TEROBIC IS S MR 5 BH) 0T 5HEAC AL, TAIYO YUDEN 2009 /NPlease read the "Notice for TAIYO YUDEN products® before using this catalog.



TATL—E

M 105TYPE(0402 case size)

PART NUMBERS

[(2E45 4 Temp.char. BJ:B/X5R]
EHS BB | ey | tand RREM HESE | Ea
EIEE i % (Environmental | FERE T:::wir;ture Dissipation | Soldering method | & & 7= | Thickness
Rated Voltage Ordering code Hazardous Capacitance peratur factor R:!)70- Reflow soldering | Capacitance (mm)
characteristics .
Substances) (pF) (%IMax. | . 70- Waesoldering | tolerance (inch)
UMK105 BJ221[ ]V RoHS 220
UMK105 BJ331[]V RoHS 330 4
UMK105 BJ471 1V RoHS 470
UMK105 BJ681L1V RoHS 680 @)
UMK105 BJ102[V RoHS 1000 25 %
50V UMK105 BJ152[ ]V RoHS 1500 B/X5R*? ' >
UMK105 BJ222[ 1V RoHS 2200 C_)
UMK105 BJ33200V RoHS 3300 3
UMK105 BJ472[ ]V RoHS 4700 oy
UMK105 BJ682[IV*' RoHS 6800 »
UMK105 BJ103[]V RoHS 10000 3.5
35V GMK105 BJ1040Iv*! RoHS 100000 B/X5R 5
TMK105 BJ682[ ]V RoHS 6800 2.5
TMK105 BJ103[JV RoHS 10000
TMK105 BJ153[ 1V RoHS 15000 W2
o5y | TMK105 BJ2230IV RoHS 22000 | B/XSR 35 +10%
TMK105 BJ333C V"' RoHS 33000 *£20% | 0.540.05
TMK105 BJ473[ v+ RoHS 47000 R (0.02 £ 0.002)
TMK105 BJ104CIv*! RoHS 100000 B/X5R 5
EMK105 BJ333[]V RoHS 33000 2
B/X5R* 3.5
EMK105 BJ473[1V RoHS 47000
16V EMK105 BJ683[ ]V RoHS 68000 B/X5R
EMK105 BJ104v*! RoHS 100000 B/X5R*?
EMK105 BJ224 v+’ RoHS 220000 5
LMK105 BJ104[ ]V RoHS 100000 B/X5R
.y LMK105 BJ224v*' RoHS 220000
LMK105 BJ474[ V¥’ RoHS 470000 X5R 10
LMK105 BJ105[ V! RoHS 1000000
JMK105 BJ224[Jv*' RoHS 220000 B/X5R 5
6.3V JMK105 BJ4740 v+ RoHS 470000
’ JMK105 BJ105v*! RoHS 1000000
JMK105 BJ225MV*"*3 RoHS 2200000 X5R 10
1,43
W AMK105 BJ335MV RoHS 3300000 +20% Ry
*1.43 0.5£0.1
AMK105 BJ475MV RoHS 4700000 (0.02  0.004)

HEaOLICIHFEREFREXRSPANET,

1 SRARRBROKBRELIEREEN 1.5

*2 ERMEFRDERZ LIC KL, XTREIRICHBLTWBIEENFHY) ET,

*3 ZEADEEPHEERICLY . BREHEOBRIZH U BLEICLE)E T,
PFERBIREF v XS BRNE DB LS,

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

TAIYO YUDEN 2009

[[] Please specify the capacitance tolerance code.
*1 Test Voltage of Loading at high temperature test is 1.5 time of the rated volt-
age.

*2 We may provide X7R for some items according to the individual specification.

*3 The exchange of individual specification is necessary depending on the ap-
plication and circuit condition. Please contact Taiyo Yuden sales channel.

APlease read the "Notice for TAIYO YUDEN products" before using this catalog. 63
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74 7L—%E PART NUMBERS

[[B B4 Temp.char. B7:X7R]

EHS | B B | ey | tand RARM HERE | Ea
EASEE i1 (Envionmental | BERE | 2= Dissipation | Soldering method | 3 & % | Thickness
) . Temperature } X
Rated Voltage Ordering code Hazardous Capacitance . factor R:1)70- Reflow soldering | Capacitance (mm)
Substances) (pF) CUEIEETIBIED (%) Max : tolerance (inch)
U p © - | W: 78— Wave soldering
UMK105 B7221 ]V RoHS 220
UMK105 B7331[JV RoHS 330
UMK105 B7 471V RoHS 470
UMK105 B7681[]V RoHS 680
UMK105 B7 102[]V RoHS 1000
s0v  |UMK105 B7 1520V RoHS 1500 2.5
UMK105 B7222[ IV RoHS 2200
UMK105 B7332[ [V RoHS 3300
UMK105 B7 472 v*' RoHS 4700
UMK105 B7 682[ Jv*' RoHS 6800
UMK105 B7 103 V*! RoHS 10000 3.5
TMK105 B7 4721V RoHS 4700 X7R o5 R f;gz’ (Sbif%gosz)
TMK105 B7682[ ]V RoHS 6800 i - ° e
TMK105 B7 103V RoHS 10000
o5y | TMK105 B7 153[1v*' RoHS 15000
TMK105 B7 223 Jv*' RoHS 22000
TMK105 B7 333 v*' RoHS 33000
TMK105 B7 4730Jv*' RoHS 47000 3.5
EMK105 B7 153V RoHS 15000
EMK105 B7223[ 1V RoHS 22000
16V EMK105 B7333[ IV RoHS 33000
EMK105 B7 473V RoHS 47000
EMK105 B7 104 V*" RoHS 100000 5
HanUIC 3 BEREFETELEPAN TS, [ Please specify the capacitance tolerance code.
1 SREFRBRORKBREL FEREED 1.5 5 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated voltage.
[(REE45 M4 Temp.char.  F:Y5V]
EHS | & W | oy | tand Rt HERE | Ea
EAREE 2 % (Environmental | EFERE | T Dissipation | Soldering method | & & # | Thickness
. . Temperature ) .
Rated Voltage Ordering code Hazardous Capacitance L factor R:!)70- Reflow soldering | Capacitance (mm)
Sub ) (oF) characteristics (%)M | (inch)
ubstances p 6IMaXx. | . 70— Wave soldering tolerance inc
50V UMK105 F1032V RoHS 10000
25V TMK105 F2232V RoHS 22000 s
16V EMK105 F4732V RoHS 47000 7 o +
EMK105 F104ZV RoHS 100000 F/Y5V 9 R iggoﬁ ((?02:00(?02)
10V LMK105 F224ZV RoHS 220000 " e
JMK105 F474ZV RoHS 470000 12.5
6.3V
JMK105 F105ZV*' RoHS 1000000 20

1 ERETRAROHREE S ERBEDN 1.5

AN\t H 507 % RO [ S BRITET 3 BIT] ELTEHAC LS,

TAIYO YUDEN 2009

*1 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

¥ E FEATURES

CEEHED T E L TRBVQEYS
-1005IRTH B 7=, REBREDR L, BEIHNS

Bk TE5Nh 3B

Fi& APPLICATIONS
CBEEICH BT T Y OQfES £ VNEMENRD 5 h B FRE

VCO. TCXO etc
- = AR B DS EEREASE

0

:0i5 ORDERING CODE
[4)

(6]

'J 78—/ 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 commu-
nications and other wireless applications.
VCO, TCXO. etc.

+ Adjustment of characteristics in high frequency circuit

(8) ©

FEALEE (VDC) RZAk~t & (EIA)LXW (mm) NHHERE (pF) SREH (mm)
E | 16 105(0402) [ 1.0x0.5 Bl W] 0.5 ‘ $178mm F—E >4
u | 50 020 (2mmE v F)
4R3 4.3
e HR=/INEILA
T —ZX%
vV [EEEBEEICT Y e 0 @
9 BEE (ppm/C) BENDE {ERIE4%
I FER CH | 0+60 B | £0.1pF — L3
K] Ay X RH | —220+60 J ] +5%

UV K 1
© o o o
® o

0O 5R H 4

(5]
(6]

® X

3 J W - F
@ == =@= P
®

ei()

Rated voltage (VDC) Dimensions (case size) (LX W) (mm) Nominal capacitance (pF) ickness (mm) Packaging
E | 16 105(0402) [ 1.0X0.5 example W] 0.5 ‘ ¢ 178mm Taping
u | 50 020 (2mm pitch)
4R3
9 *R=Decimal point
Series name

MULTILAYER CERAMIC
\ CAPACITORS

9]

FOR HIGH FREQUENCY — . -
Temperature characteristics (ppm/C) Capacitance tolerance Special code
9 CH | 060 B | +0.1pF — | standard Products
RH |  —220+60 J | +5%
End termination
K ] Plated

AN\t H 507 % RO [ S BRITET 3 BIT] ELTEHAC LS,

TAIYO YUDEN 2009
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S H5~Fi% 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) {(0.089+0.002) | (0.020%0.002) | (0.020%0.002) | (0.010+0.004)

Unit : mm (inch)

AN

—_ —
74147 L—% PART NUMBERS
TIRE REEE N F e C:;
R . s B e | B | MEER | omm@ | Ba | Qup o
A f e =] S
Rated iz (Environmental p tur #E‘-es u#‘ﬁ-% (at 1GH2) | Thickness | (B£1#) 3
Voltage Ordering code Hazardous | characteristics | Capacitance | Capacitance X . -
Q (min) [mm] Typical Q =1
(DC) Substances) | CH RH [pF] tolerance @)
[ IVK105 CHOR3BW RoHS [ ) 0.3 300 1200 a
[ lVK105 CHOR4BW RoHS [ ) 0.4 300 1200
[ VK105 CHOR5BW RoHS [ ) 0.5 300 1200
[ lVK105 CHOR6BW RoHS [ 0.6 300 1100
[ IVK105 CHOR7BW RoHS [ ) 0.7 300 1100
[ lVK105 CHOR8BW RoHS [ ) 0.8 300 1000
[ VK105 CHOR9BW RoHS [ ] 0.9 300 950
[ IVK105 CHO10BW RoHS [) 1.0 +0.1pF 300 950
VK105 CH1R1BW RoHS [ ) 1.1 280 930
[ IVK105 CH1R2BW RoHS [ 1.2 270 850
[ IVK105 CH1R3BW RoHS [) 1.3 260 740
[ IVK105 CH1R5BW RoHS [ 1.5 240 710
[ IVK105 CH1R6BW RoHS [ ) 1.6 230 670
[ VK105 CH1R8BW RoHS [ 1.8 210 650
[ IVK105 CH020BW RoHS [ ) 2.0 190 610
[ VK105 CH2R2JW RoHS [ ) 2.2 180 530
[ IVK105 CH2R4JW RoHS [ ) 2.4 170 510
[ IVK105 CH2R7JW RoHS [ ) 2.7 150 460
[ VK105 CH030JW RoHS [) 3.0 130 390
[ VK105 CH3R3JW RoHS [ 3.3 +5% 120 370
[ IVK105 CH3R6JW RoHS [ ) 3.6 110 360
[ IVK105 CH3R9JW RoHS [ ) 3.9 99 360
[ IVK105 CH4R3JW RoHS [) 4.3 84 360
E: 16V [ VK105 CH4R7JW RoHS [ 4.7 84 340
U: 50V [ IVK105 CH5R1JW RoHS [ ] 5.1 84 0.5%0.05 320
[ JVK105 RHOR5BW RoHS [ ) 0.5 300 1100
[ VK105 RHOR6BW RoHS [] 0.6 300 1000
[ lVK105 RHOR7BW RoHS [) 0.7 300 1000
[ lVK105 RHOR8BW RoHS [ ) 0.8 300 970
[ IVK105 RHOR9BW RoHS [) 0.9 300 950
[ VK105 RHO10BW RoHS [ ) 1.0 300 900
[ lVK105 RH1R1BW RoHS [) 1.1 +0.1pF 280 900
[ lVK105 RH1R2BW RoHS [ ) 1.2 270 740
[ VK105 RH1R3BW RoHS [) 1.3 260 700
[ VK105 RH1R5BW RoHS [) 1.5 240 680
[ lVK105 RH1R6BW RoHS [) 1.6 230 640
[ JVK105 RH1R8BW RoHS [) 1.8 210 620
[ IVK105 RH020BW RoHS [ ) 2.0 190 570
[ VK105 RH2R2JW RoHS [) 2.2 180 480
[ IVK105 RH2R4JW RoHS [) 2.4 170 470
[ lVK105 RH2R7JW RoHS [ ) 2.7 150 420
[ lVK105 RH0O30JW RoHS [ ) 3.0 130 360
[ IVK105 RH3R3JW RoHS [) 3.3 +5% 120 350
[ IVK105 RH3R6JW RoHS [) 3.6 110 340
[ IVK105 RH3R9JW RoHS [ ) 3.9 99 340
[ IVK105 RH4R3JW RoHS [ ) 4.3 84 340
[ IVK105 RH4R7JW RoHS [) 4.7 84 320
[ IVK105 RH5R1JW RoHS [) 5.1 84 310
A OICREREELS P IV £7, [Please specify the Rated Voltage code.
{14k SPECIFICATIONS
= 4 : .
ln%f%ﬁ'ﬁ @fﬁﬁm%giﬁ ,E'J}*Eﬁ%’;&iﬁlﬁl HEREAE .ﬁEﬁE & Q@Fﬁ{%ﬁ“ (CH#rr &1&“) Capacitance vs Q value (Typical for CH T.C.)
Temperature Operating Temperature Capacitance 1600
- Temperature Coefficient range Tolerance
Characteristics range [PPm/C] (X4) 1400
T T - 1200
CH 55 125G 0£60 +0.1pF (~2.0pF) o
RH —220+60 +5%  (2.2pF~) z
‘f:’ 800
< 600
e}
400 —t
200
% 1 2 3 4 5 6
Capacitance [(pF)
Measured by HP4291A
LY 3 HAKR 71T L—%E X e S EREDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions
Q P12 ) ( P67 ) (P.G? ») (P.QS ») (9102 ») (P.108 »)
etc
/NS 207 & EROBIC IS MR 5 BB £ LT 5HAC LA, TAIYO YUDEN 2009 /\Please read the *Notice for TAIYO YUDEN products* before using this catalog. 67



BEFEEELSI v 757 Y (CFCAP™)
SUPER LOW DISTORTION MULTILAYER CERAMIC

CAPACITORS (CFCAP™)

OPERATING TEMP. ‘ —55~+125TC

%K FEATURES

- HRERET o AFERMAEER LENLBRESE ERNBEEICNIZ
BAwzszeT N -SRE-RIXMEERLELL

AEEAR, K3 vV /A XTTFOTERREREISROT Y 2ILERR
ICRETY

- TEE. MIEEE. #BRREN S 7 VLT U INDEEHZ
ICRETT

J22PES

- AVBEEHESR It & DIE S AR
CTFAJEEDOH Y T L TBR

R EREOPLLEIE

-RFPEBESMICL IRTEREE. BE@E. TahE

APPLICATIONS

fs&%Rici= ORDERING CODE

o (3) [5)

>y

Qu—/ REFLch

+ Newly developed dielectric material and the use of nickel for internal
electrodes provide excellent temperature characteristics with high ca-
pacitance, 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
circuits and filters

[9)

FEAREE (VDC) i F B ) —XieE BREFEE BRI A%
u 50 K] Xy X SD [ A& E—F K] +10% = ] 2
G 35
T 2
T 2 (4] (6 (8] 10
L 10 Foik~TiE (EIA)LXW (mm) AFHFERE (uF) SGEH (mm) BE
105 (0402) 1.0X0.5 Bl N 0.5 ¢178mm F—E> T
9 107 (0603) 1.6X0.8 223 0.022 A 0.8 T | (@mmEyF)
) —2% 212 (0805) 2.0X1.25 104 0.1 D 0.85 107, 212, 31674k
F=o = 316 (1206) 3.2%1.6 F 1.15 $178mm F—E>Y
M ‘ EEaTF Y S To5 . A
L 1.6 1054K
L EEES
A ‘ 2SR
A=ZANR—2R

6 S
®

(5]

T M K 3 1
© 6 © o
) ®

D10 4
o

KL-T A4
@ O 10 =P= =P

[7) (9

Rated voltage (VDC) End termination Series symbol Capacitance tolerance Special code
U 50 K \ Plated sD | Standard K \ +10% — [ Standard products
G 35
T 25 e @ @ @
E 16
L ) Dimensions(case size) (mm) Nominal capacitance (uF) Thickness (mm) Packaging
105 (0402) 1.0X0.5 example \ 0.5 $178mm Taping
e 107 (0603) 1.6X0.8 223 0.022 A 0.8 T | (4mm pitch)
- 212 (0805) 2.0x1.25 104 0.1 D 0.85 0603, 0805, 1206Type
Series name 316 (1206) 32%X16 F 1.15 $178mm Taping
Multllayer ceramic f 125 F (2mm pitch)
capacitors . 0402Type

68
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®

Internal code
AN ‘ Standard products

/\=Blank space
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S H5~Fi= EXTERNAL DIMENSIONS

; Type (EIA) L w T e
g [IMK105 1.0+0.05 0.5+0.05 0.5+0.05 0.25+0.10
; (0402) (0.039+0.002) | (0.020+0.002) | (0.020+0.002) | v (0.010£0.004)
[IMK107 1.6+0.10 0.84+0.10 0.8+0.10 0.35+0.25
(0603) (0.063£0.004) | (0.031%0.004) | (0.031£0.004) | A | (0.014+0.010)
0.85+0.10
[IMK212 2.0+0.10 1.25+0.10 (0.033+0.004) | P 0.5+0.25
(0805) (0.079%0.004) | (0.049+0.004) 1.25+0.10 (0.020%0.010)
(0.049+0.004) | G
1.15%+0.10
[IMK316 3.2+0.15 1.6%0.15 (0.045+0.004) | © 0.5 ¥332
(1206) (0.126+0.006) | (0.063:0.006) 1.6+0.20 L | (0.0208:874)
(0.063+0.008) )
Unit : mm (inch)
HBIEg/N 1) T—3 3 >  AVAILABLE CAPACITANCE RANGE
Type 105 107 212 316
Temp.Char SD SD SD SD
Cap VDC 50V | 25V 16V 10V 50V | 25V 16V 10V | 50V | 35V 16V 10V | 35V | 25V
[UF] |[pF:3digits]
0.00039| 391 v
0.00047| 471 \
0.00056| 561 %
0.00068| 681 \Y
0.00082| 821 v
0.001 102 v A
0.0012 [ 122 v A
0.0015 | 152 Y A
0.0018 | 182 v A
0.0022 | 222 i A
0.0027 | 272 Y A
0.0033 | 332 v A
0.0039 | 392 v A D
0.0047 | 472 v A D
0.0056 | 562 A D
0.0068 | 682 A D
0.0082 | 822 A D
0.01 103 A D
0.012 123 A D
0.015 153 A D
0.018 183 A G
0.022 223 A G
0.027 273 G
0.033 333 F
0.039 393 F
0.047 473 D F
0.056 563 F
0.068 683 G F
0.082 823 G L
0.1 104 G L
XTTTRERHREAERLET, Letters in the table indicate thickness.
Y)—ZXa-FK HERENEE (%) tand (%)
Series Code Capacitance tolerance Dissipation factor
SD +10 (K) 0.1max.
wLIYa HAR FATFL—E MR e 59t FEHEOEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Q P.12§ (P.?O g

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

(971 Q Qp.gs Q (972 Q (P.108 Q

TAIYO YUDEN 2009

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.
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L%

PART NUMBERS

W105TYPE (0402 case size)
E A Y% EHS N | RERE tan & FEEM HERE E %
T E 7 (Environmental| #FE R = | Temperature | Dissipation | Soldering method | &F & %= o
Rated Voltage Ordering code Hazardous |Capacitance|characteristics factor R:)J70— Reflow soldering | Capacitance| Thickness
9 9 Substances) (uF) Standard type | (%)Max. | W: 70— Wave soldering | tolerance | (mm) (inch)
UMK105 SD39 1KV RoHS 0.00039
50V UMK105 SD47 1KV RoHS 0.00047
UMK105 SD56 1KV RoHS 0.00056
TMK105 SD681KV RoHS 0.00068
o5V TMK105 SD82 1KV RoHS 0.00082
TMK105 SD102KV RoHS 0.0010
TMK105 SD122KV RoHS 0.0012 +100%* 0.5%0.05
EMK105 SD152KV RoHS 0.0015 _|Standardtype| 0.1 R +10%" 1 (0.020£0.002)
16V EMK105 SD182KV RoHS 0.0018
6 EMK105 SD22 2KV RoHS 0.0022
EMK105 SD27 2KV RoHS 0.0027
LMK105 SD332KV RoHS 0.0033
10v LMK105 SD392KV RoHS 0.0039
LMK105 SD472KV RoHS 0.0047
* L JRTE (£5%) IR F T AR ZE0, * : The product with "J" tolerance of 5% is also available. Please contact our local sales.
W107TYPE (0603 case size)
E 1% % % EHS N | BEM tan & FEEEM HERE E %
g FE 7 (Environmental| E#EZE | Temperature | Dissipation | Soldering method | 3 & = o
Rated Voltage Ordering code Hazardous |Capacitance|characteristics factor R:)J70— Reflow soldering | Capacitance| Thickness
d 4 Substances) (uF) Standard type | (%)Max. | W: 70— Wave soldering | tolerance | (mm] (inch)
UMK107 SD102KA RoHS 0.0010
UMK107 SD122KA RoHS 0.0012
UMK107 SD152KA RoHS 0.0015
50V UMK107 SD182KA RoHS 0.0018
UMK107 SD222KA RoHS 0.0022
UMK107 SD272KA RoHS 0.0027
UMK107 SD332KA RoHS 0.0033
o5y TMK107 SD392KA RoHS 0.0039 0.8%0.1
TMK107 SD472KA RoHS 0.0047 | Standard type 0.1 R +10%*  {(0.031%0.004)
EMK107 SD562KA RoHS 0.0056
16V EMK107 SD682KA RoHS 0.0068
6 EMK107 SD822KA RoHS 0.0082
EMK107 SD103KA RoHS 0.010
LMK107 SD123KA RoHS 0.012
LMK107 SD153KA RoHS 0.015
10V ["[MK107 SD183KA RoHS 0.018
LMK107 SD223KA RoHS 0.022
* L JRTE (£5%) IR F T AR ZE0, * : The product with "J" tolerance of 5% is also available. Please contact our local sales.
W212TYPE (0805 case size)
E 1% % % EHS N | BEM tan & FEEM HERE E &
s £ 7 (Environmental| BFEZAE | Temperature | Dissipation | Soldering method | & & #= o
Rated Voltage Ordering code Hazardous |Capacitance|characteristics factor R:)J70— Reflow soldering | Capacitance| Thickness
9 9 Substances) (uF) Standard type | (%JMax. | W: 70— Wave soldering | tolerance | (mm] (inch)
UMK212 SD392KD RoHS 0.0039
UMK212 SD472KD RoHS 0.0047
v UMK212 SD562KD RoHS 0.0056
50 UMK212 SD682KD RoHS 0.0068 0.850.1
UMK212 SD822KD RoHS 0.0082 (0.033%0.004)
UMK212 SD103KD RoHS 0.01
GMK212 SD123KD RoHS 0.012
GMK212 SD153KD RoHS 0.015 .
35V | GMK212 SD183KG RoHS 0.01g | Standardtype| 0.1 R LA
GMK212 SD223KG RoHS 0.022 © 0'49_'__0 604)
GMK212 SD273KG RoHS 0.027 o
16V EMK212 SD333KD RoHS 0.033 0.85%0.1
LMK212 SD473KD RoHS 0.047 (0.033+0.004)
oy [LMK212 SD6BIKG RoHS 0.068 1 25401
LMK212 SD823KG RoHS 0.082 0 0'49_'__0 604)
LMK212 SD104KG RoHS 0.1 o
* L JATE (£5%) IR E T AR ZE 0, * : The product with "J" tolerance of 5% is also available. Please contact our local sales.
M316TYPE (1206 case size)
E & ¥ EHS N | BESM tan & FEEM HERE E &
g g (Environmental| ##E A& | Temperature | Dissipation | Soldering method | 3 & = o
Rated Voltage Ordering code Hazardous |Capacitance|characteristics factor R:))70— Reflow soldering | Capacitance| Thickness
g 9 Substances) (uF) Standard type | (%)Max. |W: 70— Wave soldering | tolerance | (mm)] (inch)
35V GMK316 SD333KF RoHS 0.033
GMK316 SD393KF RoHS 0.039 1.15+0.1
TMK316 SD473KF RoHS 0.047 o 0'45_'__0 604)
TMK316 SD56 3KF RoHS 0.056 Standard type 0.1 R +10%* R
25V TMK316 SD683KF RoHS 0.068
TMK316 SD823KL RoHS 0.082 1.6+0.2
TMK316 SD104KL RoHS 0.1 (0.063+0.008)

1 JATE (£5%) BIIISERLET AR 228,

AN\t H 507 % RO [ S BRITET 3 BIT] ELTEHAC LS,

* 1 The product with "J" tolerance of £5% is also available. Please contact our local sales.
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BEREME Capacitance-temperature characteristics
” [T [ [ |

15 i —— SD: Standard Type ’“
10

AC/C (%)

-10

-15

-60 -40 -20 0 20 40 60 80 100 120

Temp (C)

i
SHOLI0VdYO H
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RELIABILITY DATA

Super Low Distortion Multilayer Ceramic Capacitors (CFCAP)

1/2

Iltem

Specified Value

Test Methods and Remarks

1.0perating Temperature Range

—55t0 +125C

2.Storage Temperature Range

—55t0 +125C

3.Rated Voltage

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

4.Withstanding Voltage

Between terminals

No breakdown or damage

N

Applied voltage: Rated voltage X3

Duration: 1 to 5 sec.

Charge/discharge current: 50mA max. (:2
5.Insulation Resistance 10000 MQ or 500M Q u F, whichever is smaller Applied voltage: Rated voltage 0
Duration: 605 sec. (?3
Charge/discharge current: 50mA max. :|
6.Capacitance (Tolerance) +10% Measuring frequency : 1 k Hz£10% %
Measuring voltage : 1£0.2Vrms wn
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 Appearance: No abnormality Warp: 1mm
Substrate Capacitance change: £5% Speed: 0.5mm/second
Duration:10 seconds
The measurement shall be made with the board in the bent position.
= S
1£0.1514
Board Warp 40} A
| “b 100, k16
Material: glass epoxy-resin substrate
45+2 | 4542 = Copper plating (thickness: 0.035mm)
(Unit: mm) 3 Solder resist
9. Body strength
10. Adhesion of electrode No separation or indication of separation of electrode. Applied force: 5N
Duration: 30 £5 seconds
Hooked jig
@ ? Board
Il e \ Chio
Cross-section
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 Solder temp.: 270 £5C
Capacitance change: +2.5% max. Duration: 3 +0.5 seconds
tan d : Initial value Preheating conditions: 80 to 100°C, 2 to 5 min. or 5 to 10 min.
Insulation resistance: Initial value 150 t0 200°C, 2 to 5 min. or 5 to 10 min.
Withstanding voltage (between terminals): No abnormality Recovery: Recovery for the following period under the
standard condition after the test: 24 *2hrs
13. Thermal shock Appearance: No abnormality Conditions for 1 cycle:
Capacitance change: +2.5% max Step 1: Minimum operating temperaturefg C 30%3 minutes
tan d : Initial value Step 2: Room temperature 2 to 3min.
Insulation resistance: Initial value Step 3: Maximum operating temperature:g ‘C30£3 minutes
Withstanding voltage (between terminals): No abnormality 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 Temperature:40+2°C
Capacitance change: =5% max Humidity:90 to 95% RH
tand: 0.5% max Duration:500 t204 hrs
Insulation resistance 50M Q u F or 1000MQ whichever is smaller Recovery: Recovery for the following period under the stan-
dard condition after the removal from test chamber: 24 +2hrs
AN\t ha05 % ZEROBICIE [ LA BRICRIT 3 BT BT BRA LN, TAIYO YU DEN 2009 /N\Please read the "Notice for TAIYO YUDEN products” before using this catalog. 73



RELIABILITY DATA ; 242

Super Low Distortion Multilayer Ceramic Capacitors (CFCAP)

Item Specified Value Test Methods and Remarks
15.Loading under Damp Heat | Appearance: No abnormality According to JIS C 5102 clause 9.9.
Capacitance change: +7.5% max Temperature:40+£2°C
tand : 0.5% max Humidity:90 to 95% RH 4
Insulation resistance: 25MQ u F or 500M Q whichever is smaller Duration:500 ’:%4 hrs
Applied voltage: Rated voltage @)
Charge/discharge current:50mA max >
Recovery: Recovery for the following period under the stan- g
dard condition after the removal from test chamber: 24 +2hrs Q
o
16.Loading at High Tempera- | Appearance: No abnormality According to JIS C 5102 clause 9.9. )
ture Capacitance change: 3% max Temperature:125+3C 2
tand : 0.35% max Duration:1000 ’:‘:]Bhrs
Insulation resistance: 50MQ u F or 1000MQ whichever is smaller 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£2°C, Relative humidity: 60 to 70 %, Air pressure: 86 to 106kpa

Unless otherwise specified,all the tests are conducted under the "standard condition."
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HEMEEE >3y 73 T Y
MEDIUM-HIGH VOLTAGE MULTILAYER
CERAMIC CAPACITOR

Code | Temp.characteristics | Operating temp. range .
B —25~+85C
BJ . |
X5R* —55~+485T }
OPERATING TEMP. B7 7R —55~1125C
c7 X78 —55~+125C
* | B i - J N R XTI man ' °
TERIROE LI & ). XTRXTSHICHIGL TV 2 BAN S Y 5T Tom /REFL(M
*We may provide X7R/X7S for some items according to the individual
specification.
¥&K FEATURES
. @fjﬁgggﬂlfﬁ EFEALTHY, 1L - a hPREET * The use of Nickel(Ni) as material for internal electrodes almost complete-
SR RYo L N . -
BRI G i 1) A 4 5 /N ly eliminates migration and high reliability
+ Small case sizes with high rated voltage
Hx APPLICATIONS
- — R BT - General telephone exchange
A ‘//\"\—';7_ * Inverter.
- AR BEEWE : i~
-DC/DCa Y N—% + Wireless and Telecommunication base.

« For DC/DC Converter

fi;&3kicixz ORDERING CODE

(1) (3) [5) [7) (9)

EREBE (VDC) Ui B B REFNEE @RItttk
H 100 K| Xy X By — B K| +10% - B
Q 250 - igg M +20%
5 0 (1) o7 X7s (1)
2] T (5 ) 2%
: é ik (EALXW (mm) T EET |
V) —X%& 107 (0603) 1.6X0.8 SBEH (mm) T ‘ ammrET ;) -
M | BEI-FCY 212 (0805) 2.0x1.25 A 08 z
316 (1206) 3.2%1.6 D 065
325 (1210) 3.2%2.5 6 G 125 @
432 (1812) 4.5X%3.2 AHEBEERE (pF) = T L EEae
[ L 16 N e
104 100,000 N 1.9 A=AN=2R
105 1,000,000 M 25

HMK316BJ104KL-TA54A
0= =@= = o ® e 0= =0= @ =P =P
) @ o @ o

Rated voltage (VDC) End termination Temperature characteristics code Capacitance tolerance Special code
H 100 K] Plated BJ B K| +10% — | Standard products
Q 250 X5R M| +20%
S 630 B7 X7R
e c7 X7S @
9 Dimensions(case size) (mm) @ Packaging .
Series name 107 (0603) 1.6x0.8 Thickness (mm) T ‘ ¢ 178mm Taping
Multilayer ceramic 212 (0805) 2.0%x1.25 A 0.8 (4mm pitch)
capacitors 316 (1206) 3.2x1.6 e D 0.85
325 (1210) 3.2%25 G 1.25 m
432 (1812) 45%3.2 Nominal capacitance (pF) F 115
example L 16 Internal code
104 100,000 N 1.9 4 | standard products
105 1,000,000 M 25 A =Blank space
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S H5~FiE EXTERNAL DIMENSIONS

Type (EIA) L w T e
[IMK107 1.6+0.10 0.8+0.10 0.8+0.10 A 0.35+0.25
(0603) (0.063+0.004) | (0.031£0.004) | (0.031%0.004) (0.014%0.010)
0.85+0.10 D
CIMK212 2.0+0.10 1.25+0.10 | (0.033+0.004) 0.5+0.25
(0805) (0.079+0.004) | (0.049%0.004) 1.25+0.10 (0.020+0.010)
(0.049+0.004) | ©
1.15+0.10 F 0 5+0.35
[IMK316 3.240.15 1.6+0.15 (0.045:£0.004) ~-0.25 4
(1206) (0.126+0.006) | (0.063+0.006) 1.6%0.20 L (0 020+o.o14)
(0.063£0.008) 7 —0.010 o
1.1540.10 . >
[IMK325 32403 254020 | (0.045+0.004) 0.6£0.3 =
(1210) (0.126+0.012) | (0.098+0.008) 1.940.20 N (0.024+0.012) 9]
(0.07540.008) —
[IMK432 45104 3.24+0.30 2.51+0.20 M 0.9+0.6 %
(1812) (0.177+0.016) | (0.126+0.012) | (0.098+0.008) (0.0351-0.024) wn
Unit : mm(inch)
BIB&E/N1) T —3< 5> AVAILABLE CAPACITANCE RANGE
Type 107 212 316 325 432
Tgr’:‘;' X7R | X7S [B/X8R|  X7R B/X5R X7R B/X5R X7R B/X5R X7R B/X5R
Cap VDC [100V | 100V | 100V | 100V | 250V | 100V | 250V | 100V | 250V | 630V | 100V | 250V | 630V | 100V | 250V | 630V | 100V | 250V | 630V | 100V | 250V | 630V | 100V | 250V | 630V
[uF] |[pF:3digits]
0.001 102 A A D D F F
0.0015 152 A A D D F F
0.0022 | 222 A A D D F F
0.0033 | 332 A A D D F F
0.0047 | 472 A A G G F F
0.0068 | 682 A A G G F F
0.01 103 A A G G G G F F
0.015 153 A A|lG|G |G| G L L
0.022 223 A A G G G G L L N N
0.033 | 333 A A| G G L L N N
0.047 | 473 G G L | L L | L N | N N | N M M
0.068 683 G G L L M M
0.1 104 A A G G L L L L F N F N M | M M | M
0.15 154 L L N N
0.22 224 G G L L N N N N M M
0.33 334 L L M M
0.47 474 L L N N M| M M| M
0.68 684 N N
1.0 105 L L N N M M
1.5 155 M M
2.2 225 N N M M
T T TRSIIHREAERL T T, Letters in the table indicate thickness.
REREE
BEEMEI—R Temperature characteristics HEREHRE(%) tan & (%)
Temp.char.Code SEPLFRR SEESE(C) B E(C) HERET{LR(%) | Capacitance tolerance | Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
BY JIS B —25~+85 20 +10
EIA X5R —55~+85 25 +15 +10(K) 2.5 max.*
B7 EIA X7R —55~+125 25 +15 +20(M) ' ’
C7 EIA X7S —55~+4125 25 +22
CRRMAEERHL TCVWET, FHETATLERESRBILZS VL,
* I The figure indicates typical value. Please refer to PART NUMBERS table.
LY a HAR N iR #Ha St ERLEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

emz 5 (PJS ») st ») Qgs ») (P.84 ») Qws »)

A\ 207 EROBRICIAT SNSRI S S £ 4T BRALIL, TAIYO YUDEN 2009 /\Please read the "Notice for TAIYO YUDEN products” before using this catalog. 77



74147 L—% PART NUMBERS

M 107TYPE (0603 case size)
(38 E 4% Temp.char.  BJ:B/X5R]

EHS | A B | oo | tand RERM HERE | Ea
EASEE i1 (Environmental | BERE T;xterrarture Dissipation | Soldering method | 3 & #& | Thickness
Rated Voltage Ordering code Hazardous Capacitance P . factor R:1)70- Reflow soldering | Capacitance (mm)
characteristics| :
Substances) (uF) (%IMax. | w-70- wae soldering tolerance (inch)
HMK107 BJ102[JA RoHS 0.001
HMK107 BJ152[]A RoHS 0.0015
HMK107 BJ222[]A RoHS 0.0022
HMK107 BJ332[JA RoHS 0.0033
HMK107 BJ472[JA RoHS 0.0047 +10% 0.8404
100V |HMK107 BJ682[JA RoHS 0.0068 | B/X5R*? 3.5 R 0% (003100041
HMK107 BJ103[JA RoHS 0.01 - o
HMK107 BJ153[JA RoHS 0.015
HMK107 BJ223[]A RoHS 0.022
HMK107 BJ333[JA RoHS 0.033
HMK107 BJ104[JA RoHS 0.1
MEOLICIHERERTERSPAVET, [ Please specify the capacitance tolerance code.
2 BRIHAEDERAI LIS L) XTRXTSHAEICHIEL TWBIBENFH Y £F,  *2 We may provide X7R/X7S for some items according to the individual
specification.
[(8 =4 Temp.char. B7:X7R C7:X78]
EHS | B M | oy | tand REEA HEEE | B
EREE 21 (Environmental | B¥ERE Tlg:wy;ar:ture Dissipation | Soldering method | & & 7 | Thickness
Rated Voltage Ordering code Hazardous Capacitance peratur factor R:1)70- Reflow soldering | Capacitance (mm)
Y
characteristics| .
Substances) (uF) (%IMax. | w.70- Wave soldering tolerance (inch)
HMK107 B7 102[CJA RoHS 0.001
HMK107 B7 152 ]A RoHS 0.0015
HMK107 B7222[JA RoHS 0.0022
HMK107 B7 332[JA RoHS 0.0033
HMK107 B7 472 ]A RoHS 0.0047
X7R +109 +
100V HMK107 B7682[ JA RoHS 0.0068 3.5 R —_0—;80//2 (0%3?:0%(;41)
HMK107 B7103[JA RoHS 0.01 - T
HMK107 B7 153[JA RoHS 0.015
HMK107 B7223[ A RoHS 0.022
HMK107 B7333[JA RoHS 0.033
HMK107 C7 104 JA RoHS 0.1 X7S
HaOLICEHERERTERSPAVET, [ Please specify the capacitance tolerance code.
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7417 L—% PART NUMBERS

M 212TYPE(0805 case size)
[(BEE4$14 Temp.char. BJ:B/X5R]

SHOLI0VdYO ﬂ

EHS B W | e | tand KRR HERE | Ea
EAREE % (Environmental | BERE Tgrl;]y:er:ture Dissipation | Soldering method | 3 & 7 | Thickness
Rated Voltage Ordering code Hazardous Capacitance P - factor R:!) 70— Reflow soldering | Capacitance (mm)
) (uF) characteristics (%) (inch)
Substances, MF. %IMax. | w. 70— Wave soldering tolerance inch
HMK212 BJ103[]G RoHS 0.01
HMK212 BJ153[]G RoHS 0.015
HMK212 BJ223[ ]G RoHS 0.022
100V HMK212 BJ333[]G RoHS 0.033 35 1.25+041
HMK212 BJ473[]G RoHS 0.047 : (0.049+0.004)
HMK212 BJ683[ ]G RoHS 0.068
HMK212 BJ104[]G RoHS 0.1
HMK212 BJ224[ ]G RoHS 0.22 +10%
QMK212 BJ102[1D RoHS 0.001 B/X5R*2 R ;20;
L (]
QMK212 BJ152[]]D RoHS 0.0015 0.85+0.1
QMK212 BJ222[ 1D RoHS 0.0022 (0.0330.004)
QMK212 BJ332[ 1D RoHS 0.0033
250V QMK212 BJ472[]G RoHS 0.0047 2.5
QMK212 BJ682[ |G RoHS 0.0068
1.25+041
QMK212 BJ103[ ]G RoHS 0.01
(0.0490.004)
QMK212 BJ153[ ]G RoHS 0.015
QMK212 BJ223[ ]G RoHS 0.022
WEOLNCIIHEREFTELSPANET, [] Please specify the capacitance tolerance code.
2 EBMHAENEE LICk V), XTREEEICHIEL TWBERAF H Y £7, *2 We may provide X7R for some items according to the individual specifi-
cation.
[(8 454 Temp.char. B7:X7R]
EHS B W | e | tand RREM HERS E %
EREE % & (Environmental | BFERE T/::nxer:ture Dissipation | Soldering method | 3 & Z | Thickness
Rated Voltage Ordering code Hazardous Capacitance P - factor R:1)70- Reflow soldering | Capacitance (mm)
g 9 haracterist g
) (uF) Charactenisics | - ro;yMax b ‘ tolerance (inch)
Substances H @ * | W: 70— Wave soldering
HMK212 B7 103[JG RoHS 0.01
HMK212 B7 153 ]G RoHS 0.015
HMK212 B7223[JG RoHS 0.022
100V HMK212 B7333[]G RoHS 0.033 35 1.25+041
HMK212 B7473[ ]G RoHS 0.047 : (0.049+0.004)
HMK212 B7683[]G RoHS 0.068
HMK212 B7 104G RoHS 0.1
HMK212 B7224[ ]G RoHS 0.22 £10%
QMK212 B7 102D RoHS 0.001 X7R R 1200/0
-_ (]
QMK212 B7 152 1D RoHS 0.0015 0.85+0.1
QMK212 B7222[ D RoHS 0.0022 (0.0330.004)
QMK212 B7332[ D RoHS 0.0033
250V QMK212 B7472[]G RoHS 0.0047 2.5
QMK212 B7682[ |G RoHS 0.0068
1.25+041
QMK212 B7103[ ]G RoHS 0.01
(0.049+0.004)
QMK212 B7153[]G RoHS 0.015
QMK212 B7223[ |G RoHS 0.022
HaDOLNIIHEREFTELSPANET, [] Please specify the capacitance tolerance code.
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74147 L—% PART NUMBERS

M 316TYPE(1206 case size)
(38 EE 4% Temp.char.  BJ:B/X5R]

EHS | A B | oo | tand REE HEEE | Ea
EASEE i1 (Environmental | BERE T;;Terrarture Dissipation | Soldering method | 3 & #& | Thickness
Rated Voltage Ordering code Hazardous Capacitance . factor R:1)70- Reflow soldering | Capacitance (mm)
Substances) (uF) (%IMax. | w-70- wae soldering tolerance (inch)
HMK316 BJ473[]L RoHS 0.047
HMK316 BJ104[]L RoHS 0.1
HMK316 BJ154[]L RoHS 0.15
100V HMK316 BJ224[]L RoHS 0.22 3.5
HMK316 BJ334[ L RoHS 0.33 1.640.2
HMK316 BJ474[ L RoHS 0.47 o 0.63:0 608)
HMK316 BJ105[]L RoHS 1 R
QMK316 BJ333[]L RoHS 0.033
250V QMK316 BJ473[]L RoHS 0.047
QMK316 BJ683[]L RoHS 0.068 B/X5R*2 R +10%
QMK316 BJ104[]L RoHS 0.1 +20%
SMK316 BJ102[_JF RoHS 0.001
SMK316 BJ152[JF RoHS 0.0015
SMK316 BJ222[|F RoHS 0.0022 2.5 11540.1
SMK316 BJ332[_JF RoHS 0.0033 © 645:0 0'04)
630V | SMK316 BJ472[IF RoHS 0.0047 R
SMK316 BJ682[|F RoHS 0.0068
SMK316 BJ103[JF RoHS 0.01
SMK316 BJ153[]L RoHS 0.015 1.6£0.2
SMK316 BJ223[ L RoHS 0.022 (0.063%0.008)
HaOUICIIREREFTERSPANET, [ Please specify the capacitance tolerance code.
2 ERMEAEDEIZ LIS L), XTRERICHIEL TWBIBENFHY £7, *2 We may provide X7R for some items according to the individual specifi-
cation.
[(R =45 Temp.char. B7:X7R]
EHS B H | ey | tand EREM HERE B #
EREE ® o & (Environmental | EFEBERE Tgnr;wpljer:ture Dissipation | Soldering method | % & # | Thickness
Rated \loltage Ordering code Hazardous | Capacitance characteristics factor R:!)70- Reflow soldering | Capacitance [‘mm]
Substances) (uF) (%IMax. | w.70= Wave soldering tolerance (inch)
HMK316 B7 473]L RoHS 0.047
HMK316 B7 104]L RoHS 0.1
HMK316 B7 154L]L RoHS 015
100V HMK316 B7224[ ]L RoHS 0.22 3.5
HMK316 B7334[ L RoHS 0.33 16402
HMK316 B7 474 ]L RoHS 0.47 o 0.63:0 608)
HMK316 B7 105 ]L RoHS 1 DR
QMK316 B7333[]L RoHS 0.033
250V QMK316 B7473[]L RoHS 0.047
QMK316 B7683[ 1L RoHS 0.068 X7R R +10%
QMK316 B7104[ L RoHS 0.1 +20%
SMK316 B7 102[JF RoHS 0.001
SMK316 B7 152[_IF RoHS 0.0015
SMK316 B7222[ JF RoHS 0.0022 2.5 11501
SMK316 B7332[JF RoHS 0.0033 © (')45:0 0'04)
630V SMK316 B7472[IF RoHS 0.0047 R
SMK316 B7682[_JF RoHS 0.0068
SMK316 B7 103[JF RoHS 0.01
SMK316 B7 153[ L RoHS 0.015 1.6+0.2
SMK316 B7223[]L RoHS 0.022 (0.063£0.008)
MaOLICEHERERTERSPAVET, [ Please specify the capacitance tolerance code.
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7417 L—% PART NUMBERS

M 325TYPE(1210 case size)

[(BEE4514 Temp.char. BJ:B/X5R]

EHS | & B | ooy | tand R yETE | Ea
EREE ¥ & (Environmental | HFERE T:;:w;er:ture Dissipation | Soldering method | 3 & 7 | Thickness
Rated Voltage Ordering code Hazardous | Capacitance characteristios| . 2t R:J70- Reflow soldering | Capacitance (mm)
Substances) (uF) (%IMax. | w: 70— Wave soldering tolerance (inch)
HMK325 BJ104[JF RoHS 0.1 (01011?;0%;4)
HMK325 BJ224[IN RoHS 0.22
100V HMK325 BJ474[IN RoHS 0.47 3.5
HMK325 BJ684[IN RoHS 0.68
HMK325 BJ105[IN RoHS 1
HMK325 BJ225[ N RoHS 2.2 B/x5R o +10%
QMK325 BJ473[IN RoHS 0.047 +20% 1.9+0.2
250V QMK325 BJ104[IN RoHS 0.1 (0.075£0.008)
QMK325 BJ154[ N RoHS 0.15
QMK325 BJ224[IN RoHS 0.22 2.5
SMK325 BJ223[IN RoHS 0.022
630V SMK325 BJ333[IN RoHS 0.033
SMK325 BJ473[IN RoHS 0.047
BROLICIIEEREFRETLENIAVET, [] Please specify the capacitance tolerance code.
2 ERMEAFDEAZ LICE ). XTRIEHEICHICL TWBIBED H ) T, *2 We may provide X7R for some items according to the individual specifi-
cation.
[(8 454 Temp.char. B7:X7R]
EHS B W | o | tand EREM HESE E &
EIREE % & (Envionmental | BFERE Tg:npxer:ture Dissipation | Soldering method | & & 7= | Thickness
Rated Voltage Ordering code Hazardous | Capacitance characteristics factor R:!)70- Reflow soldering | Capacitance [_mm]
Substances) (uF (%IMax. | . 70= ware saldering tolerance (inch)
HMK325 B7 104[_JF RoHS 0.1 (01012)_;_'-0%;4)
HMK325 B7 224 N RoHS 0.22
100V HMK325 B7 474N RoHS 0.47 3.5
HMK325 B7684[ IN RoHS 0.68
HMK325 B7 105N RoHS 1
HMK325 B7 225N RoHS 2.2 R o +10%
QMK325 B7473[IN RoHS 0.047 +20% 1.9+0.2
250V QMK325 B7 104 IN RoHS 0.1 (0.075£0.008)
QMK325 B7 154 IN RoHS 0.15
QMK325 B7 224 IN RoHS 0.22 2.5
SMK325 B7223[ N RoHS 0.022
630V SMK325 B7333[IN RoHS 0.033
SMK325 B7473[IN RoHS 0.047
HaOLICIIHEREFTELSPANET, [ Please specify the capacitance tolerance code.
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74147 L—% PART NUMBERS

M 432TYPE(1812 case size)
(38 E4%M Temp.char.  BJ:B/X5R]

EHS | A B | oo | tand RERM HERE | Ea
EASEE i1 (Environmental | BERE T;xterrarture Dissipation | Soldering method | 3 & #& | Thickness
Rated Voltage Ordering code Hazardous Capacitance h P teristi factor R:1)70- Reflow soldering | Capacitance (mm)
) (uF) Cnaractersics | rorMax. | . - tolerance (inch)
Substances H W: 70— Wave soldering
HMK432 BJ474[ 1M RoHS 0.47
HMK432 BJ105[ 1M RoHS 1
1oov HMK432 BJ155[ M RoHS 1.5 35
HMK432 BJ225[ 1M RoHS 2.2
QMK432 BJ104[ M RoHS 0.1 +10% 25402
2 +10% .5+0.
250V QMK432 BJ224[ M RoHS 0.22 B/X5R R +00% (0.098£0.008)
QMK432 BJ334[IM RoHS 0.33
QMK432 BJ474[ 1M RoHS 0.47 2.5
SMK432 BJ473[ M RoHS 0.047
630V SMK432 BJ683[ M RoHS 0.068
SMK432 BJ104[ M RoHS 0.1
HROUICIIBEREFRERSPANET, [ Please specify the capacitance tolerance code.
2 ERMEAEDEIZ LIS L), XTRERICHIEL TWBIHBENH Y T, *2 We may provide X7R for some items according to the individual specifi-
cation.
[(R =4 Temp.char. B7:X7R]
EHS | B M | oy | tand R HETE | Ea
EREE 21 (Environmental | B¥ERE Tlg:wy;ar:ture Dissipation | Soldering method | & & 7 | Thickness
Rated Voltage Ordering code Hazardous Capacitance peratur factor R:1)70- Reflow soldering | Capacitance (mm)
haracterist 9
(uF charactenstios |~ rogy Max - tolerance (inch)
Substances) M @ - | W: 70— Wave soldering
HMK432 B7 474 M RoHS 0.47
HMK432 B7 105 M RoHS 1
100V 3.5
HMK432 B7 155 1M RoHS 1.5
HMK432 B7225[ 1M RoHS 2.2
QMK432 B7 104 IM RoHS 0.1 +10% 25+0.2
L 0 SO UL
250V QMK432 B7 224 IM RoHS 0.22 X7R R 100% (0.09820.008)
QMK432 B7334[ M RoHS 0.33
QMK432 B7 474 1M RoHS 0.47 2.5
SMK432 B7473[ 1M RoHS 0.047
630V SMK432 B7683[_IM RoHS 0.068
SMK432 B7 104 1M RoHS 0.1
HaODOICHERENRERLSPANET, [ Please specify the capacitance tolerance code.
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44X 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, X7S:—55to +125C B: —25to +85C
2.Storage Temperature Range | X7R, X7S :—55 to +125°C B: —25to +85C
3.Rated Voltage 100VDC, 250VDC, 630VDC
4.Withstanding Voltage No breakdown or damage Applied voltage:Rated voltage X2.5 (100V) Rated voltage X2 (250) Rated votage X 1.2 (630V) 4
Between terminals Duration : 1~5sec.
Chage/dischage current : 50mAmax. (:2
5.Insulation Resistance 100MQ u F or 10GQ, whichever is smaller. Applied voltage:Rated voltage (100V, 250V) 500V (630V) 0
Duration : 60+ 5sec. (?3
Chage/dischage current : 50mAmax. :|
6.Capacitance (Tolerance) +20%. +10% Measuring frequency:1kHz+10% %
Measuring voltage:1+0.2Vrms wn
Bias application:None
7.Tangent of Loss Angel 3.5%max (100V). Measuring frequency:1kHz+10%
2.5%max (250V, 630V). Measuring voltage:1+0.2Vrms
Bias application:None
8.Temperature Characteristic | B: =10% (—25 to +85C) According to JIS 5102 clause7.12.
of Capacitance X7R: £15% (—55to +125C) Charge of maximum capacitance deviation in step 1 to 5
X7S: £22% (—55to +125C) Temperature at step 1:+25°C
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:+25°C
Reference temperature Characteristic B shall be +20°C
9.Resistance to Flexure of Appearance:No abnormality Capacitance change:Within£10% Warp:1mm
Substrate Testing boade:glass epoxy —resin substrate
Thickness:1.6mm
The measurement shall be made with board in the bent
position
Bofxrd F"23° 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.
?I Board
[ Bchip ‘ Chio
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 Preconditioning: Thermal treatment (at 150°C for 1hr)
Capacitance change:Within£15% (100V), =10% (250V, 630V) Solder temperature:270+5°C
tan g : Initial value Duration:3+0.5sec.
Insulation resistance:Intial value Preheating conditions: 80 to 100°C, 2 to 5 min.
Withstanding voltage (between terminals): No abnormality 150 to 200°C, 2 to 5min.
Recovery:Rcovery for the following reriod under the
standerd condition after the test.
24=+2hrs
13.Thermal shock Appearance:No abnormality Preconditioning: Thermal treatment (at 150°C for 1hr)
Capacitance change:Within£15% (100V), =7.5% (250V, 630V) Conditions for 1 cycle
tan & : Initial value Step 1:Minimum operating temperature +0,”—3°C 30%=3min.
Insulation resistance:Initial value 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:24+2hrs
AN\t ha05 % ZEROBICIE [ LA BRICRIT 3 BT BT BRA LN, TAIYO YU DEN 2009 /N\Please read the "Notice for TAIYO YUDEN products” before using this catalog. 85



RELIABILITY DATA

2/2

Item

Specified Value

Test Methods and Remarks

14.Damp Heat (steady state)

Appearance:No abnormality
Capacitance change: Withint15%
tan & : 7%max (100V), 5%max (250V, 630V).

Insulation resistance:25MQ u F or 1000M Q Whichever is smaller.

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

Humidity : 90 to 95%RH

Duration: 500+24/—0 hrs

N

Recovery:Rcovery for the following reriod under the
standerd condition after the removal from test chamber.
24+2hrs

15.Loading under
Damp Heat

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

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

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

Humidity : 90 to 95%RH

Applied voltage:Rated voltage

SHOLI0VdYO

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.
24+2hrs

16.Loading at High

Temperature

Appearance:No abnormality

Capacitance change: Within=15%

tan & : 7%max (100V), 5%max (250V, 630V).

Insulation resistance:50MQ u F or 1000MQ Whichever is smaller.

According to JIS 5102 clause 9.10.
Preconditioning:Voltage treatment
Temperature:125+3°C (X7R, X7S) 85%+2°C (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 stan-
derd condition after the removal from test chamber. As for
thermal treatment shall be performed prior to the recovery.
24=+2hrs

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

TAIYO YUDEN 2009

APlease read the "Notice for TAIYO YUDEN products" before using this catalog. 87



88

;r.

L\WiiERZ 1 JHEB >3y 7327 % (LWDC™)
LW REVERSAL DECOUPLING CAPACITOR (LWDC™)

Code | Temp.characteristics | Operating temp. range
BJ B —25~+85T
X5R* —55~+85C
OPERATING TEMP. | B7 X7R —55~+125C
C6 X6S —55~+105C
c7 X7s —55~+125C Qu_ /REFL(%

MERMEARDEEZ LIS & 1) X6S/XTS/XTR HHRICHHIC L TWBIHED H Y 7,
*We may provide X6S/X7S/X7R for some items according to the individual specification.

##E FEATURES

- EMEFER (ESR) A7 &0
CEMEGI A 472X (ESL) A& L
EREETO/ A ZBREDRIEN
Uy T IVEEER

IRV RBRELEER

&

cFAhHYy TV TaACTF LY
“F/IALF Y (DC-DCALN—K, R v T«

APPLICATIONS

fs&%Rici= ORDERING CODE

> TER)

- Low equivalent series resistance (ESR)

- Low equivalent series inductor (ESL)

* The effect of noise removal in the high frequency
* The ripple voltage is decreased

+ Small size,High capacitance

+ Decoupling capacitors
* Filtering capacitors

ERREE (VDC) I 7 BB B RENEE ARtttk
A 4 K] Ak BJ B K] +10% - ] =
g 63 = xoR M| £20% ©
Cc6 X6S
c7 X7S S
e @ ¢178mm F—E> 7
9 FoAksTE (EIA)LXW (mm) @ BOEH (mm) T | (mmEy )
S 2% 105 (0204) 0.52x1.0 AGEBEEE (4F) P 03 10177’:12%11(_5\ 5
W T 107 (0306) 08%1.6 nirEFEEE (LR v 0.5 ¢178mm 7 &~
212 (0508) 1.25%2.0 ] A 08 Fo| emmEyF)
105 1.0 D 0.85 105754k
106 10.0 m
UHERELS
A ‘ AL
A=ZAN—2R

W K 2 1
e © o
@

J
@
)

2
®

(5]

BJ106 MD -

T A
O= "O= Qs = =P
[9)

16/
(7)

Rated voltage (VDC) End termination Temperature characteristics code Capacitance tolerance Special code
A ] 4 K Plated B K +10% — Standard products
BJ
J ] 6.3 X5R M +20%
B7 X7R @
e C6 X6S -
c7 X7S 9 Packaging
Dimensions(case size) (mm) $178mm Taping
9 105 (0204) 0.52%1.0 Thickness (mm) T | (4mm pitch)
: 8X1. @ . 0306, 0508 Type
Series name ;(1); Eggggi 10285 ><1260 \lj 32 $178mm Ta);;’i)ng
- - Nominal capacitance (uF .
W | LW Reverse Type I 2 (uF) A 08 F (2mm pitch)
example D 0.85 0204 Type
105 1.0
106 10.0 m
Internal code
AN ‘ Standard products
A =Blank space
AN\t h 207 % ZERAORICIE S8R ICEIT 3 BETY ] £ LT BHEA LA, TAIYO YUDEN 2009 /N\Please read the "Notice for TAIYO YUDEN products" before using this catalog.



Stk EXTERNAL DIMENSIONS

Type(EIA) L w T
[JWK105 | 0.52+0.05 | 1.00£0.05 p 0.30+0.05
(0204)  |(0.020£0.002) | (0.039+0.002) (0.01240.002)
v 0.50%0.05
[JWK107 | 0.80%+0.10 | 1.60%0.10 (0.02040.002)
(0306) (0.031£0.004) | (0.063%0.004) A 0.80%0.10
(0.031£0.004)
[JwK212 | 1.25%+0.15 | 2.00%+0.15 D 0.85+0.10
(0508) | (0.049£0.006) | (0.079+0.006) (0.033£0.004)
Unit:mm (inch)
Bi#E /N1 T—2 5> AVAILABLE CAPACITANCE RANGE
Type 105 107 212
Cap | Temp.Char X78 X6S X5R X7R X7S X5R X6S X5R
[uF] VDC 6.3 4 6.3 4 6.3 6.3 4 6.3 4 6.3 6.3
[pF:3digits]
0.10 104 P P
0.22 224 P P Vv Vv
1.0 105 V Vv
2.2 225 Vv Vv
4.7 475 D D
10.0 106 D D
I T TR RRABEAERLET, Letters inside the shaded boxes indicate thickness.
R
EEEMO—R Temperature characteristics HERBHRNE(%) tand (%)
Temp.char.Code HEHNFERE SBEEE(C) HAEBE(C) HERET{LR(%) | Capacitance tolerance | Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
BY JIS B —25~+85 20 +10
EIA X5R —55~+85 25 +15 +10(K)
B7 EIA X7R —55~+4125 25 +15 £20(M) 10 max.*
C6 EIA X6S —55~+105 25 +22
Cc7 EIA X78 —55~+125 25 +22
ARG EERH L TCVET, FHRETATLERESBILS L,
* 1 The figure indicates typical value. Please refer to PART NUMBERS table.
L3 HAR 74T L—E HEEE 2 {EREME FEHEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Q P12 5 (P.QO g Q91 Q Qgs ») (F’.102 ») Qms »)

TAIYO YUDEN 2009
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74 7L—%E PART NUMBERS

M 105TYPE (0204 case size)
[(RE45 4 Temp.char. BJ:X5R]

EHS B W | e | tand KRR HERE | Ea
EAREE 7 (Evironmental | BERE | T Dissipation | Soldering method | 3 & 7 | Thickness
. A Temperature . A
Rated Voltage Ordering code Hazardous Capacitance - factor R:!) 70— Reflow soldering | Capacitance (mm)
characteristics .
Substances) (uF) (%IMax. | w: 70— Wave soldering tolerance (inch)
6.3V JWK105 BJ104MP*! RoHS 0.1 5 +
- X5R*? R +209% (M) | 3000
4v AWK105 BJ224MP* RoHS 0.22 10 (0.012£0.002)
1 SEAEFTRBORBRETIITREEN 151 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated
*2 ERMEARDEI LIS & V). X6S/XTSHARICHIEL TWBHEDP H Y £, voltage.

*2 We may provide X6S/X7S for some items according to the individual
specification.

[} 44 Temp.char.

C6:X6S C7:X78]
EHS B W | o | tand EREM HESE E &
TEIEE ¥ & (Envirormental | SHEEE | r:ture Dissipation | Soldering method | # % # | Thickness
Rated Voltage Ordering code Hazardous | Capacitance peratur factor R:!) 70— Reflow soldering | Capacitance {mm)
characteristics 9 .
Substances) (uF (%IMax. | . 70= wae soldering tolerance (inch)
6.3V JWK105 C7 104MP*' RoHS 0.1 X7S 5 R +20% (M) 0.3+0.05
av AWK105 C6224MP*' RoHS 0.22 X6S 10 - (0.012£0.002)
1 BRENHBORBREESEREED 1.5 *1 Test Voltage of Loading at high temperature test is 1.5 time of the rated
voltage.
H 107TYPE(0306 case size)
[(RE45 4 Temp.char. BJ:X5R]
EHS B W | e | tand RERM HERE | Ea
EAREE i (Environmental | BFERE Tgrl;]y:er:ture Dissipation | Soldering method | 3 & # | Thickness
Rated Voltage Ordering code Hazardous | Capacitance charazteristics factor R:J70- Reflow soldering | Capacitance (mm)
Substances) (uF) (%IMax. | 70— Wave soldering tolerance (inch)
JWK107 BJ224MV*' RoHS 0.22 5
6.3V : ) 0.5+0.05
JWK107 BJ 105MV* RoHS 1 X5R* 10 R +20% (M) 0.020£0.002)
4V AWK107 BJ225MV*! RoHS 2.2 -
1 BRENHBORBREESEREED 1.5

*1 Test Voltage of Loading at high temperature test is 1.5 time of the rated
2 ERIEARDERZ LIS & V) XTRXTSHBRICHIS L TWBHENF B £, voltage.

*2 We may provide X7R/X7S for some items according to the individual
specification.

[[BE414 Temp.char.

B7:X7R C7:X7S]
EHS B W | e | tand e Sl HERE | B4
EREE % & (Environmental | BFERE Tg;xer:ture Dissipation | Soldering method | 2 & Z | Thickness
Rated Voltage Ordering code Hazardous | Capacitance peratur factor R:!)70- Reflow soldering | Capacitance (mm)
characteristics .
Substances) (uF (%IMax. | . 70= wae saldering tolerance (inch)
JWK107 B7 224MV*! RoHS 0.22 X7R 5
6.3 JWK107 C7 105MV*’ RoHS 1 R +20% (M) 0-5:£0.05
] X78 10 -7 (0.0200.002)
4v AWK107 C7 225MV* RoHS 2.2
1 BREFHBORBREESEREED 1.5

*1 Test Voltage of Loading at high temperature test is 1.5 time of the rated
voltage.

90
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74147 L—E PART NUMBERS

M 212TYPE(0508 case size)

38 EE4%M Temp.char. BJ:X5R]
EHS | & B | o | tand RERM HERE | Ea
EASEE ¥ % (Environmental | BERE | == Dissipation | Soldering method | 3 & #& | Thickness
. . Temperature ] X
Rated Voltage Ordering code Hazardous Capacitance - factor R:1)70- Reflow soldering | Capacitance (mm)
characteristics .
Substances) (uF) (%IMax. | w: 70— Wave soldering tolerance (inch)
+10% (K)
JWK212 BJ475[D*' RoHS 4.7 +
6.3V _ ° X5R** R 200 (M) | o
JWK212 BJ106MD*' RoHS 10 +20% M) | T

HEOLICRBEEREHTELSIANET,
1 EREFHROBBREE IEREED 1.5 15

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

2MERERRDIIE LIC& V) X6SIEARICIHIC L TWBIZEN H ) T, voltage.
*2 We may provide X6S for some items according to the individual specifi-
cation.
B4 Temp.char. C6:X6S]
EHS | A B | oo | tand REE HEEE | B2
EIREE i (Envionmental | BERE | == Dissipation | Soldering method | & %A # | Thickness
. h Temperature . X
Rated Voltage Ordering code Hazardous Capacitance - factor R:!)70- Reflow soldering | Capacitance (mm)
characteristics .
Substances) (uF) (%IMax. | w:70- Ware soldering tolerance (inch)
+10% (K)
JWK212 C6475(1D*' RoH 4.7
o3V - - xes RO RN
JWK212 C6106MD*’ RoHS 10 +20% (M) T
HaOOIC 3B EREFRELSP AN ET, [] Please specify the capacitance tolerance code.

1 BREFHBROHBREEIEREEN 1.51F
voltage.

451X ELECTRICAL CHARACTERISTICS

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

*1 Test Voltage of Loading at high temperature test is 1.5 time of the rated

- YrTEB I I v 73> F Y (Taiyo Yuden multilayer ceramic capacitor)

JWK212BJ106MD/JWK212C6106MD

JWK107BJ105MV/JWK107C7105MV
0

1000
---ESR ---ESR
100 —Impedance 100 —Impedance
a e
- 10 - 10
(%] (%}
w w
g 1 g 1
j= =
[ @
e o
g o041 = — S o1 —
§ N AL~ - g /’ .- -
0.01 - L 0.01—— Vi
0.001 0.001
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000

Frequency (MHz) Frequency (MHz)

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,
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TLAEEEZIyya T4
ARRAY TYPE MULTILAYER CERAMIC

CAPACITOR ‘- a’a ‘gﬁ

Code | Temp.characteristics | Operating temp. range

BJ B —25~+85T
X5R* —55~+85C
OPERATING TEMP. | B7 X7R —55~+125C

CH COH —55~+125C
CG coG —55~+125"C
MERIEARDOIZ LIS & W XTRAEARICHIE L TV HEH ) £, QD—/REFLCM

*We may provide X7R for some items according to the individual specification.

5 FEATURES

CERRLEEREER - High density and high efficiency mounting.
- REREMBICIE, EEMEEIX MNNT+ - XEBNAENIZERAL TV - Internal electrode is nickel for increased cost performance and reliability.
7,

Fi& APPLICATIONS

- — iR EFHEA - General electronic equipment
EfEHERA (EHERE. PHS. 13— FL XEEfetc) - Communication equipment (mobile phone, PHS, cordless phone, etc.)

f,&3+&:ici= ORDERING CODE

EREE (VDC) UG FER BEREME BREHAE fEIR 4%
J 6.3 K] Ay X & BJ B M +20% - ] i
L 10 = ;52 K +10%
E 16 7 u F E1pF (1 0)
T 2 o 606 a%
. = e @ ¢178mm 7 —E> 7
: T (4mmEy F)

(2] k& (EIA)LXW (mm) HEEH (mm) 10, 21205
Sy —2% 096 (0302) 0.9%0.6 @ P 03 ¢178mm 7 —E>7
v 110 (0504) 1.4%x1.0 ATHRBERE (pF) K 045 F (2mmEy F)

4 | aEmEI-TY el LR EE P - 09674k
: 2l 212 (0805) 2.0x1.25 B v 05

2 ‘ 2EEEIL T Y

104 100,000 B 0.6 m

105 1,000,000 A 0.8 ST

D 0.85 LU EEELS
A S
AN=ANR—2

12BJ104MD-T A
o 5) e @ @ © =@
® ) ®

E 4 K 2
0= ~0= @
0

® ©

Rated voltage (VDC) End termination Temperature characteristics code Capacitance tolerance Special code
J 6.3 K| Plated B |- B M +20% — [ Standard products
L 10 = ;5732 K 10%
+
E 16 e cH Son F +1pF @
T 25 GG C0G -
u 50 ; A A @ Packaging
Dimensions (case size) (mm) -
" $178mm Taping
9 096 (0302) 09%06 e Thickness (mm) T (4mm pitch)
Seri 110 (0504) 1.4%1.0 . . P 0.3 0504, 0805Type
eries name 212 (0805) | 2.0X1.25 Nominal capacitance (pF) K 0.45 ¢178mm Taping
4 circuit multilayer example v 05 F (2mm pitch)
4 it - 0302Type
capacitors 104 100,000 B 0.6
5 2 circuit multilayer 105 1,000,000 A 0.8 m
capacitors D 0.85

Internal code

AN ‘ Standard products

= Blank space

Asithsnsrzpgmopcarungacmss sl cassiacesn,  TAIYO YUDEN 2009 U A\ Please read the "Notice for TAIYO YUDEN products" before using this catalog.



S\ F5~FiE  EXTERNAL DIMENSIONS

Type(EIA) L w E1 E2 P T
p | 0.30+0.03
[J2K096 | 0.9+0.05 | 0.6+0.05 | 0.23%0.10 |0.125+0.075| 0.45+0.05 (0.012+0.001)
(0302)  [(0.035+0.002) | (0.024+0.002) | (0.009:0.004) | (0.005%0.003) | (0.0180.002) K | 0-45+0.05
(0.018£0.002)
v | 0:5%0.05
(0.02040.002)
[J2K110 | 1.37+0.07 | 1.00+0.08 | 0.36£0.10 | 0.2+0.10 | 0.64+0.10 | o | 0.60+0.06
(0504)  [(0.054£0.008) | (0.039+0.003) | (0.01420.004) | (0.008+0.004) | (0.02520.004) (0.024+0.003)
A | 0.80+0.08
(0.031£0.003)
[Jak212 | 2.00£0.10 | 1.2520.10 | 0.25+0.10 | 0.25%0.15 | 0.50%0.10 | [ | 0.85%0.10
(0805)  |(0.079£0.004) | (0.049+0.004) | (0.01020.004) | (0.010£0.008) | (0.020%0.004) (0.033+0.004)
[J2k212 | 2.00£0.10 | 1.2520.10 | 0.500.20 | 0.25%0.15 | 1.00%0.10 | [ | 0.85%0.10
(0805)  |(0.079£0.004) | (0.049£0.004) | (0.020+0.008) | (0.010:£0.006) | (0.039£0.004) (0.033+0.004)

BiE&/N ) T —< 5 > AVAILABLE CAPACITANCE RANGE

Unit:mm (inch)

BJ/ X7R, BJ/ X5R CH / COH/CG (C0G)
Type [096 2:& 110 23& 212 2 212 4% Type [096 2:&|110 2:&
[]2K096 [J2K110 [J2K212 [JaKk212 [12K096 | [I2K110
Temp.Char | B/X5R| X5R B/X7R B/X5R X5R  |B/X5R|X5R [B/X7R B/X5R X5R ITemp.Char | CH/CG | CH/ CG
Cap |VDC|[10v [6.3v|50v | 25v |16V | 50v | 25v |16V [10v [10v [6.3v| 25V [10v | 16V |25V |16V [10V |10V Cap| VDC | 25sv 50V
[F] |[pF:3digts] [PF] |[pF:3digits]
0.001 | 102 B B 10 | 100 P B
0.0022| 222 B B 12 | 120 P B
0.0047| 472 B B 15 | 150 P B
0.01 [ 103 | P B B 18 | 180 P B
0.022 | 223 B B 22 | 220 P B
0.047 | 473 K B B 27 | 270 P B
0.1 104 K B B B D | D D 33 | 330 P B
0.22 | 224 K B D 39 | 390 P B
0.47 | 474 A D 47 | 470 P B
1.0 105 A \ D D 56 | 560 P B
22 | 225 A D 68 | 680 P B
XTZTTRSIHNBEAERLET, Letters in the table indicate thickness. 18020 ?g? E :
XTI IETREREAERLET,

Letters in the table ind

icate thickness.

BERE
SEEREMT— R Temperature characteristics HBEREHTE(%) tan5(%)
Temp.char.Code SEYNIEFE SEEEFE(C) HAEBE(C) HERNET(L= Capacitance tolerance | Dissipation factor
Applicable standard Temperature range Ref. Temp. Capacitance change
By JIs B —25~485 20 +10[%] +10(K)
EIA X5R —55~+85 25 +15[%] +20(M) 3.5, 5,10 max.*
B7 EIA X7R —55~+4125 25 +15[%] +10(K)
JIS CH —55~+125 20 +60[ppm/C]
+ o
CH EIA COH —55~+125 25 +60[ppm/C] *10(K) 0-1 max.
JIS CG —55~+125 20 +30[ppm/C]
> +10(K 0.1 >
ca EIA coG —55~+125 25 +30[ppm/C] K) max
LTATLICE O TEENES, TATL—ERESET I,
**:27pFLIT Q=400+20-C 30pFLIE Q=1000
* . Different depending on the item. Please refer to the part numbers list for the differences.
**: 27pF or over Q=400+20-C 30pF or over Q=1000
LIy arHAR 74T L—E AR H fE5EM4E FERAEDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions
Q P12 5 (994 Q QP.97 ’3 QP.QS ’5 Qmoza (PJOS é
etc

AsithsnsezpRopcsrungacmss sl cassiacesn, . TAIYO YUDEN 2009 U A\ Piease read the "Notice for TAIYO YUDEN products® before using this catalog.
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PART NUMBERS

M 096TYPE(0302 case size) 23& %1 7 (2 circuit type)
[38 EE 4% Temp.char.  BJ:B/X5R]
EHS | A F | oo | tand RAERM HERE | Ea
EREE 2 nvironmental | EFERE issipation | Soldering method | 2 & = ickness
EAREE % % (Envi || BERE T:;Zr:ture Dissipation | Sold thod | 2 & 2 | Thick
Rated Voltage Ordering code Hazardous Capacitance chara‘:;teristics factor R:!)70- Reflow soldering | Capacitance (mm)
Substances) (uF) (%IMax. | w: 70— Wave soldering tolerance (inch)
+
10V L2K096 BJ103[]P RoHS 0.01 B/X5R 0.3+0.03
+10%(K) | (0012£0.001)
J2K096 BJ473[IK*' RoHS 0.047 5 R +20% (M) 0.4540.0
6.3V J2K096 BJ104[ IK*' RoHS 041 X5R (0.0158:0 00;
J2K096 BJ224MK*' RoHS 0.22 10 +£20% (M) -
HaOLICIHEREFRELSP AN T, [ Please specify the capacitance tolerance code.
1 SRAFRBRORIRELIZ. EREED 1.5 *1 Test voltage of loading at high temperature test is 1.5 time of the rated voltage.
iR FE45M Temp.char. CH:CH/COH]
EHS | B B | ooy xRt HESE | B
EAREE 2 nvironmental | FFERE oldering method | & & = ickness
EIREE ¥ & (Envi || BHERE T’é‘; x(ar:ture Q Sold thod | 2 & #% | Thick
Rated Voltage Ordering code Hazardous Capacitance charaiteristics Symbol R:!) 70— Reflow soldering | Capacitance (mm)
Substances) (pF) W: 70— Wave soldering tolerance (inch)
T2K096 A100FP RoHS 10 +1pF(F)
T2K096 A120KP RoHS 12
T2K096 A150KP RoHS 15
T2K096 A180KP RoHS 18 400+20-C
T2K096 A 220KP RoHS 22
T2K096 A270KP RoHS 27 CH(COH)/ 0.340.03
~ .3%+0.
2oV Eiggz Agggﬁ 2232 23 CG(C0G) R +10% (K) | (0.012+0.001)
T2K096 A470KP RoHS 47
T2K096 A560KP RoHS 56 1000
T2K096 A680KP RoHS 68
T2K096 A820KP RoHS 82
T2K096 A101KP RoHS 100

F I HEOACIKBEREN AN ET,

AN\t H 507 & RO [ S BRITET 3 BI] £ LT BHAC LS,

A\ Please specify the temperature characteristic code.

TAI YD YU D E N 2009 U /\Please read the "Notice for TAIYO YUDEN products” before using this catalog.



74147 L—% PART NUMBERS

M 110TYPE(0504 case size) 2:&Z4 7'(2 circuit type)
[(REE4514 Temp.char. BJ:B/X5R]

EHS B W | o | tand EREM HERE E %
EREE ¥ & (Environmental | FFERE Tg:nxer;rture Dissipation | Soldering method | 3f & Z | Thickness
Rated Voltage Ordering code Hazardous | Capacitance h P teristi factor R:!)70- Reflow soldering | Capacitance (mm)
) (uF) Charactenistics |~ rog ) Max. b : tolerance (inch)
Substances H W: 70— Wave soldering
U2K110 BJ102[1B RoHS 0.001
50V U2K110 BJ222[ B RoHS 0.0022
U2K110 BJ472[1B RoHS 0.0047 B/X5R*? 3.5
T2K110 BJ103[IB RoHS 0.01
0.6£0.06
25V T2K110 BJ223[]B RoHS 0.022
(0.02440.002)
T2K110 BJ104[|B RoHS 0.1 B/X5R 5
E2K110 BJ473[ 1B RoHS 0.047 5 3.5
16V B/X5R* +109
6 E2K110 BJ104[1B RoHS 0.1 /XS R _'_;8;; H\(ﬂ]]
L2K110 BJ224[1B RoHS 0.22 B/XSR 5 n
10v L2K110 BJ474[ 1A RoHS 0.47 0.8+0.08
L2K110 BJ105[JA*' RoHS 1.0 (0.031£0.008)
p 0.520.05
6.y J2K110 BJ105[ ]V RoHS 1.0 X5R 10 (0.0240.002)
' J2K110 BJ225[ A RoHS 2.2 0.8+0.08
) (0.0314:0.003)
BROLICEHEERERRTECLS P AN ET, [[] Please specify the capacitance tolerance code.
1 SREFRROKREEIZ. EREED 1.5 *1 Test voltage of loading at high temperature test is 1.5 time of the rated voltage.
2 ERMEARDEEZ LIS L) XTREHRICHHICL TWBIHED H ) T, *2 We may provide X7R for some items according to the individual specifi-
cation.
845 Temp.char. B7:X7R]
EHS B W | e | tand RERM HERE | B4
EAEEE 7 (Environmental | BERE Tg:nxer:ture Dissipation | Soldering method | 3f & # | Thickness
Rated Voltage Ordering code Hazardous Capacitance h P teristi factor R:!)70- Reflow soldering | Capacitance (mm)
Substances) (uF Caractenistics |~ rog ) Max. b ; tolerance (inch)
W: 70— Wave soldering
U2K110 B7102[]B RoHS 0.001
50V U2K110 B7222[ 1B RoHS 0.0022
U2K110 B7472[ B RoHS 0.0047
3.5 +10%(K) | 0.6+0.06
ogy  LT2K110B7 103[C1B RoHS 0.01 X7R R +20% (M] | (0.024+0.002)
T2K110 B7223[ 1B RoHS 0.022
16V E2K110 B7473[]B RoHS 0.047
E2K110 B7 104 1B RoHS 0.1 5
HanUIC 3 BEREFETELSPAN TS, [ Please specify the capacitance tolerance code.
iR 4 Temp.char. CH:CH/COH]
EHS BB | o RERM HERE | B4
EIREE % % (Envronmental | HEEE | Q Soldering method | # % # | Thickness
Rated Voltage Ordering code Hazardous Capacitance charazteristics Symbol R:!)70- Reflow soldering | Capacitance (mm)
Substances) (pF) W: 70 Wave soldering tolerance (inch)
U2K110 A100FB RoHS 10 +1pF(F)
U2K110 A120KB RoHS 12
U2K110 A150KB RoHS 15
400+20-C
U2K110 A180KB RoHS 18 *
U2K110 A220KB RoHS 22
U2K110 A270KB RoHS 27
CH(COH)/ 0.6+0.06
50V U2K110 A330KB RoHS 33 R
CG(C0G +10% (K) | (0.024%0.002
U2K110 A390KB RoHS 39 ( ) 0% (K] )
U2K110 A470KB RoHS 47
U2K110 A560KB RoHS 56 1000
U2K110 A680KB RoHS 68
U2K110 A820KB RoHS 82
U2K110 A101KB RoHS 100
I HBBROAICIGBEFEENIAYET, A Please specify the temperature characteristic code.

AsithsnsezpRopcsrungacmss sl cassiacesn, . TAIYO YUDEN 2009 U A\ Piease read the "Notice for TAIYO YUDEN products® before using this catalog.
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74T L—E

M 212TYPE(0805 case size)

PART NUMBERS

25E 24 7'(2 circuit type)

(38 E4% M Temp.char.  BJ:B/X5R]
EHS | A F5 | oo | tand RERM HERE | Ea
EASEE ¥ % (Environmental | BERE T;xterrarture Dissipation | Soldering method | 3 & #% | Thickness
Rated Voltage Ordering code Hazardous Capacitance P . factor R:1)70- Reflow soldering | Capacitance (mm)
characteristics ;
Substances) (uF) (%IMax. | w: 70— Wave soldering tolerance (inch)
+1009
25V |T2K212 BJ10501D RoHS 1.0 B/X5R 5 . ;;8;,’%3]] 0.85+0.1
0.033%0.004,
10V L2K212 BJ225MD*' RoHS 2.2 X5R 10 +20%(M) ( )
BaOLICIFERETRELSPANET, [ Please specify the capacitance tolerance code.
1 SREFRBROKBREE X, TREED 1.5 *1 Test voltage of loading at high temperature test is 1.5 time of the rated voltage.
M 212TYPE(0805 case size) 4& %1 7' (4 circuit type)
[38 EE4%ME Temp.char.  BJ:B/X5R]
EHS | A B | oo | tand RERM HESE | Ea
EAREE ¥ % (Environmental | BERE T;ir:ture Dissipation | Soldering method | 3 & #% | Thickness
Rated Voltage Ordering code Hazardous Capacitance h pt isti factor R:!)70- Reflow soldering | Capacitance (mm)
Substances) (uF) CAractenstics | - rog) Max. . : tolerance (inch)
W: 70— Wave soldering
25V T4K212 BJ104[]D RoHS 0.1 B/X5R
16V E4K212 BJ104[ID RoHS 041 B/X5R*? 5 +10%(K) | 0.85+0.1
L4K212 BJ224[ 1D RoHS 0.22 R = S
+20% (M 0.033£0.004
10V L4K212 BJ474[1D RoHS 0.47 B/XSR oM | ( )
L4K212 BJ105ID*' RoHS 1 X5R 10

BaOICIIMEREXTELSIANET,
1 SRAFRBROKIREL X, EREED 151
2 ERMEEDOERIZ LIS LW, XTRAFICHIEL TWBIEErH Y £ T,

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

*2 We may provide X7R for some items according to the individual specifi-
cation.

[(8 =454 Temp.char. B7:X7R]

EHS B | e | tand S i HEXE | E4

EREE ¥ & (Environmental | EFERE Tgnr;wir;ture Dissipation | Soldering method | 2% & # | Thickness
Rated Vloltage Ordering code Hazardous | Capacitance peratur factor R:!)70- Reflow soldering | Capacitance (mm)

characteristics )
Substances) (uF) (%IMax. | w.70= Wave soldering tolerance (inch)
+10%(K) | 0.85+0.1
16V E4K212 B7104[1D RoHS 0.1 X7R 5 R $20% (M) | (0,030,004

HROUICIHEREBIFEELSIANET,

AN\t H 507 & RO [ S BRITET 3 BI] £ LT BHAC LS,

[ Please specify the capacitance tolerance code.

TAI YD YU D E N 2009 U /\Please read the "Notice for TAIYO YUDEN products” before using this catalog.



444X ELECTRICAL CHARACTERISTICS

1 E—4 22X - ESR- Bk E4FMEH] Example of Impedance ESR vs. Frequency characteristics
- MHFEEES I v 7327 % (Taiyo Yuden multilayer ceramic capacitor)
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AN\t H 507 & RO L RRITEIT 3 BI] £ LT EHAC LS,

L2K096BJ103MP

1000

1 1

10 100
Frequency (kHz)

T2K096CH101KP

1000 10000100000

— Impedance

10

100 1000
Frequency(MHz)

L2K110BJ105MA

10000

---ESR
| —Impedance

=

1

10 100
Frequency (kHz)

1000 10000100000

100000

J2K096BJ104MK

10000

---ESR

Impedance

1000

Impedance ESR (Q)

0.1

0.01
0.1 1

T2K110BJ103MB/T2K110B7103MB

1000000

10 100
Frequency (kHz)

1000 10000100000

100000

)

£
o
o
o
o

y--ESR

—Impedance

Impedance ESR (Q

0.01

0.001

0.1 1

10 100
Frequency (kHz)

J2K110BJ225MA

1000 10000100000

10000

1000

100

-ESR
|—Impedance

10—

1

Impedance ESR (Q)

0.1

0.01

0.001
0.1 1

TAI YO YU D E N 2009 U /\Please read the "Notice for TAIYO YUDEN products” before using this catalog.

10 100
Frequency (kHz)

1000 10000100000

1000000

100000

.

10000

Q

1000

100

10

Impedance ESR (

1
0.1

0.01

100000

10000

o
o
o

-
o
o

Impedance ESR (Q)
-~ 5

o
o

T2K096CH100FP

N\

E2K110BJ104MB/E2K110B7104MB

10

100 1000
Frequency(MHz)

---ESR

| —Impedance

0.01
0.001
0.1 1 10 100 1000 10000100000
Frequency (kHz)
L4K212BJ105KD
10000
---ESR

1000 |—Impedance
S 100
o AN
B 10—
S N
o S
& 1 >
o AN
Q N
Q N
- RV

0.01 s

0.001

0.1 1 10 100 1000 10000100000

Frequency (kHz)

N

SHOLI0VdYO

97




98

W2  PACKAGING

Of/NF B L Minimum Quantity
Br—t>Ji#a  Taped packaging

R SEEH "
st EIA) Thi?:lljm;ess Standard quantity
Type [ pes]
A Wr—7 |TAr7-7
mm(mCh) code paper | Embossed tape
[IMK042(01005) 0.2(0.008) C 15000 | —
[IMK063(0201) 0.3(0.012) P 15000 | —
0.3(0.012 P
[12K096(0302) ( ) 10000 | —
0.45(0.018) K
[IWK105(0204) 0.3(0.012) P 10000 | —
[IMK105(0402) vV, W
_— 0.5(0.020) 10000 | —
VK105 (0402) w
0.45(0.018) K 4000 | —
[IMK107(0603) 0.5(0.020) v — | 4000
[WK107(0306)
0.8(0.031) A 4000 | —
0.5(0.020) v 4000 | —
[12K110(0504) 0.8(0.031) A 4000 | —
0.6(0.024) B 4000 | —
- ( ) 0.45(0.018) K 4000 | —
MK212 (0805
CWK212(0508) 0.85(0.033) D 4000 | —
1.25(0.049) G — | 3000
[14K212(0805) 0.85(0.033) D 4000 | —
[12K212(0805) 0.85(0.033) D 4000 | —
0.85(0.033) D 4000 | —
1.15(0.045) F 3000
[IMK316(1206) 1.25(0.049) G
1.6(0.063) L — | 2000
0.85(0.033) D
1.15(0.045) F 2000
1.5(0.059) H
[IMK325(1210)
1.9(0.075) N
2.0max(0.079) Y — | 2000
500(T),
2.5(0.098) M = |1000(P)
[IMK432(1812) 2.5(0.098) M — 500

L . ) KT LARTy b2 Tk,
@7 —E>J+#E Taping material F AT —TEL,
wr—7
Card board carrier tape

by75-—7
Top tape

N=2RF—=7
Base tape

EYIR
Sprocket hole

Fv TREAR
Chip cavity

(O O O O 0O

=R

F v TERE
Chip filled

Bottom tape

7
Fy/
Chip

( o o 0O

) oW

#IWK

AN\ %4t h 205 % ZERAORICIE L WSS SH 0] 6T BRACLE,

TAIYO YUDEN 2009

IVRRTF=TF
Embossed Tape

fy7F—7
Top tape

Sprocket hole

Base tape F v FHEALD

Chip cavity
(O O O O 0O

EEEER-R

F v TEEIREE
Chip filled

7
Fy S
Chip

(0 o o )

TR

#[WK

@/NIVTHhEy b Bulk Cassette
RI4Y—

Slider ~ ¥¥v¥=
12+0.1 Shutter
(0.472+0.004)

12

EaH
Connecting Port

(1.42% o08)

3675, ’

[ 110%0.7 —"

(4.33%£0.028)

+0
2.0 254 1,591
+0.008 -
+ (0.079 Zg.004) 40.004
1.0 15, | - 1(0.05955%)
+0
Y (0.039 *9000) | | |
! ~  Zl=ls Lf—-
2 g 5/g8|8  — —4
8.8 |oSes  H|T|H
_,,,j"f +1 +1 Qoo
N 3| &
s (8 < Sls|s
2y |o 3 cle|e
® — Z Sl=ls
z S|s
H _ —
S|ldla |
S|lx|o — =

Unit : mm (inch)

105, 107, 212X CREBIMISE L £ TOTHEVWEET I L,
Please contact any of our offices for accepting your requirement accord-
ing to dimensions 0402, 0603, 0805.(inch)

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.



a3 PACKAGING

®F—E>J~tE  Taping dimensions
#7— 7 Paper Tape (8mmiZ) (0.315inches wide)

155" EYR BRAAAR
(0.059* 5% )/Sprocket hole

Airﬁ N
| ﬁu +—

bl -
O

0
|
1
2.0%£0.05 2.0+0.05 4.0+0.1
- F o THEAER WALy F F—TE#
(Eylp:) Chip Cavity Insertion Pitch | Tape Thickness
A B F T 1
0.25 0.45 20%0.05 | 0.36max. | 0.27max.
[IMK042(01005) (0.010) (0.018)  |(0.079+0.002)| (0.014) | (0.011)
0.37 0.67 20+0.05 | 0.45max. | 0.42max.
[IMKo63 (0201) (0.016) (0.027)  [(0.07910.002)| (0.018) | (0.017)
0.65 115 20%0.05 | 0.45max | 0.42max
[Wk105(0204) (0.026) (0.045)  |(0.07920.002) |(0.018max) | (0.017max)
Unit : mm (inch)
155" BEUR EBRFBARR 1.756%0.1
(04059ig'°““)/Sprockethole (0?)69i0.004) T
] @
& . o— {18l &
A So|mS
HH (o
; j J/T D 0| H2
- B - + rol|om ..
- L[] ‘ s|®e
I
1
2.0%£0.05 2.0+0.05 4.0+0.1
T F oy THERAS BAEYF| T—TE#
e
(é;\) Chip Cavity Insertion Pitch | Tape Thickness
A B F T
[J2K096(0302) 0.72 1.02 2.0%0.05 |0.45max.(0.018max)
(0.028) (0.040)  {(0.079+£0.002)| 0.6max.(0.024max)
[IMK105(0402) 0.65 1.15 2.0+£0.05| 0.8max.
[IVK105(0402) (0.026) (0.045) |(0.079£0.002)| (0.031max.)
Unit : mm (inch)
NN 155" 1.76+0.1
/Sprocket hole (0.059+3% ) (( 9+0°°4)
N
A i )rg;/ e / eS| 3
A So|mS [
LA Ht [oH | |
) 0o [+HP
_ 1 B v _ _O’)(:_" O_cq
¥ s|®e ||
— 1=
F "4.0%0.1" —1 =
(0.157+0.004)
0+0.1
(0.079+0.004)
. F oy THEAER BAEYF| T—TE#
e
(éli\) Chip Cavity Insertion Pitch | Tape Thickness
A B F T
[IMK107(0603) 1.0 1.8 4.0£0.1 1.1max.
[JWK107(0306) | (0.039) (0.071)  |(0:157+0.004)| (0.043max.)
C1oK110(0504) 115 1.55 4.0+041 1.0max.
(0.045) (0.061)  [(0.157+0.004)| (0.039max.)
[IMK212(0805)
[IwWK212(0508) 1.65 24
[14K212(0805) (0.065) (0.094) 4.0+0.1 1.1max.
[12K212(0805) (0.157£0.004)|  (0.043max.)
2.0 3.6
[IMK316(1206
{ ) (0.079) (0.142)

Unit : mm (inch)

AN\t H 507 & ORI S RRITEIT 3 BI] £ LT EHAC LS,

I>KRZXF—7 Embossed tape (8mmig) (0.315inches wide)

+0.1

YN 1.5 0 1‘75i9+1
/Sprocket hole (0.05979%%%) ((0 .069+0.004)
A oL [ Val 8]
- & 83|21
A g+
g AN +4H [HH
+ no o= —l
— L L g - - r o |00 ™
; s| e
— i
F “Zoxo1" __:Ik K
(0.157£0.004)
2.0+0.1
(0.079£0.004)
T F oy THEASR BAEYF| T-TE#
e
(I:IZ) Chip cavity Insertion Pitch | Tape Thickness
A B F K T
CWK107 (0306) 1.0 1.8 1.3max.|025+0.1
7
(0.039) (0.071) (0.051max.) [0.0120004)
[IMK212 (0805) 169 24
(0.065) (0.094) 4.0%0.1
CIMK316 (1206) 2.0 3.6 (0.15740.004)|3.4max.|0.6max.
(0.079) (0.142) (0:134max.) | (0.024max.)
[IMK325 (1210) 28 36
(0.110) (0.142)

Unit : mm (inch)

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

+0.1

EUIR 1.5-0 1(07 étg_ 004)
S ket hol X -
/ procket hole (0.059 +9%0¢) (
4 Q]
/A i rx/ o / 0S| o_{
X 389 mo [
A SS S+
] ‘1— +|+| Y
— L L |g - - _LO(\! ﬁg —l
: . ! e[~ U
| | T
F “Z0%01" __:|I+ K
(0.1570.004)
2.0%0.1
(0.079+0.004)
F oy THRAER BwAEYF| T—TE#
e Chip cavity Insertion Pitch | Tape Thickness
Ew A B F K T
+
[IMK432 (1812) 3.7 4.9 8.0£0.1 | 4.0max.| 0.6max.
(0.146) (0.193) | (0.3150.004) | (0.15max) | (0.024max,)

TAIYO YUDEN 2009

Unit : mm (inch)

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.
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W2  PACKAGING

@) — 4 —¥8 /%28 Leader and Blank portion

Z=ER F v TREAR =8B )—5—8
Blank portion Chip cavity  Blank portion Leader
o Oo\\O0 O O\\O0 O O\ O

160mmbl E 100mmkl £ ‘
(6.3inches or more) (3.94inches or more)
el 400mmELE
Direction of tape feed (15.7inches or more)

®1) —JLstiE  Reel size

$178+2.0
(¢7.01£0.079)

2.0%0.5
(0.079+0,020)
_ $13.0%0.2 -
(605120.008) |~ ] 5
\y - £
] 35
$21.0+08 || | 5
(40.827£0.031)|[ | i
| 25U F

295
less than 2.5 (0.098)

10+1.5: 8mmigF —7 (0.315inches wide;

(0.394+0.059)

14+1.5 : 12mmigT — 7 (0.472inches wic

(0.551+0.059)

Unit : mm  (inch)

® by 77 —THE Top Tape Strength

Ny T7=7 DD LA TRERMARICTOI~0INE L) £F,
The top tape requires a peel-off force of 0.1~0.7N in the direction of the

arrow as illustrated below.

/
7 0~20°

X,

by 75—
/ Top cover tape

RN=RF—=7
Base tape

AN\t H 507 % RO [ S BRITET 3 BIT] ELTEHAC LS,

TAIYO YUDEN 2009

APlease read the "Notice for TAIYO YUDEN products" before using this catalog.



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
1.0perating Temperature | —55to +125C BJ: —55t0 +125C | —25to0 +85T High Capacitance Type ~ BJ (XTR) : —55~+125C, BJ (X6R) : —55~+85C
Range F:—25t0 +85C E (Y5U): —30~+85C, F (Y5V): —30~+85C
2.Storage Temperature | —55to +125C BJ: —55t0 +125C | —25t0 +85C High Capacitance Type ~ BJ (XTR) : —55~+125C, BJ (X6R) : —85~+85C 4
Range F:—25t0 +85C E (Y5U) : —30~+85T, F(Y5V): —30~+85C
3.Rated Voltage 50VDC,25VDC, 16VDC 50VDC,25VDC 50VDC,35VDC,25VDC
16VDC 50VDC 16VDC,10VDC,6.3VDC g
4DVC, 2.5VDC g
4.Withstanding Voltage No breakdown or | No abnormality No breakdown or damage Applied voltage: Rated voltage X3 (Class 1) (@)
Between terminals damage Rated voltage X 2.5 (Class 2) :|
Duration: 1 to 5 sec. %
Charge/discharge current: 50mA max. (Class 1,2) ()]
5.Insulation Resistance 10000 MQ min. 500 MQ uF. 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: £0.25 pF | 0.5t02 pF: £0.1 pF | BJ: £10%, =20% BJ: £10%. *20% | Measuring frequency :
1t010pF: £0.5pF  |22t05.1pF:+56% |F:+80% F:—20% +80% Glasst : 1MHz£10% (C=1000pF)
- —20 1k Hz+10% (C>1000pF)
5t010pF: £1pF Class2 : 1kHz£10% (C=10F)
11 pF or over: = 5% 120Hz+10Hz (C>10uF)
+10% Measuring voltage :
1OSTYPERA S T2 U2 onl Note 4 Class1 : 0.5~5Vrms (C=1000pF)
A,
195, 15, Do ony 1£0.2Vrms (G>1000pF)
0.5~2pF: £0.1pF Class2 : 1+0.2Vrms (C=10uF)
2.2~20pF: +5% 0.5%0.1Vrms (C>10uF)
Bias application: None
7.Q or Tangent of Loss Angle Under 30 pF Refer to detailed | BJ: 2.5% max. (50V,25V) | BJ : 2.5% max. Multilayer:
(tan &) : Q=400 + 20C specification F:5.0% max. (50V, 25V) | F : 7% max. Measuring frequency :
Class1 @ 1MHz%=10% (C=1000pF)
Q= Note 4
30 pF orover :Q=1000 ote Note 4 1k Hz%10% (C>1000pF)
C= Nominal capacitance Class2 : 1kHz+10% (C=10uF)
120Hz+10Hz (C>10 uF)
Measuring voltage :
Note 4 Class1 : 0.5~5Vrms (C=1000pF)
140.2Vrms (C>1000pF)
Class2 : 1£0.2Vrms (C=10uF)
0.5+0.1Vrms (C>10uF)
Bias application: None
High—Frequency —Multilayer:
Measuring frequency: 1GHz
Measuring equipment: HP4291A
Measuring jig: HP16192A
8.Temperature (Without CK : 0£250 CH : 0%+60 BJ: +10% (-25~85C) | BJ : +10% According to JIS C 5102 clause 7.12.
Characteristic | voltage ap- CJ:0%120 RH : —220+60 F: tgg% (—-25~85C) (—25~+485C) Temperature compensating:
of Capacitance | plication) CH : 060 (ppm/C) BJ (X7R) : £15% F:+30% —80% Measurement of capacitance at 20°C and 85°C shall be
CG:0%30 F (Y5V) itgg% (—25~+857C) made to calculate temperature characteristic by the fol-
RH : —220+60 BJ (X7R. X5R) : lowing equation.
SK : —330+250 +15% (Ces— Ce0)
° Coox AT X 10° (ppm/C)
SJ 1 —330+120 F (Y5V) : 20
SH : —330£60 +22%,—82% | High permitivity:
TK : —470+250 Change of maximum capacitance deviation in step 1 to 5
TJ: —470+120 Temperature at step 1: +20C
UK : —750+250 Temperature at step 2: minimum operating temperature
UJ: —750+120 Temperature at step 3: +20°C (Reference temperature)
SL : +350 to — 1000 Temperature at step 4: maximum operating temperature
(ppm/C) Temperature at step 5: +20°C
Reference temperature for X7R, X5R, Y5U and Y5V shall be +-25C
9.Resistance to Flexure of Appearance: Appearance: Appearance: Warp: 1mm
. : " Testing board: glass epoxy —resin substrate
Substrate No ab lit No abnormalit No abnormalit:
© aonormatty ormaity rormaiy Thickness: 1.6mm (063 TYPE : 0.8mm)
Capacitance change: | Capacitance change: | Capacitance change: The measurement shall be made with board in the bent position.
Within £5% or 0.5 pF, Within®0.5 pF BJ : Within =12.5% 20
+30%
whichever is larger. F © Within =30% R-230
Boi:lrd u’ Warp
45+2 | 45+2
(Unit: mm)
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Multilayer Ceramic Capacitor Chips
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Item

Specified Value

Temperature Compensating (Class 1)

High Permittivity (Class 2)

Standard

High Frequency Type

Standard Notel

High Value

Test Methods and Remarks

10.Body Strength

No mechanical dam-

age.

High Frequency Multilayer:

Applied force: 5N RO.5

Duration: 10 sec. \ _ Pressing jig 4
I:I PI’eSSl Chip
“~A—> q E
= &7
0.6A
(LW Reverse) A

11.Adhesion of Electrode

No separation or indication of separation of electrode.

Applied force: 5N (01005, 0201, 0302 TYPE 2N)

Hooked jig

? Board
[ Bchip \ Chip

Cross-section

Duration: 30%5 sec.

SHOLI0VdYO

12.Solderability

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

Solder temperature: 230+5C

Duration: 41 sec.

13.Resistance to soldering

Appearance: No ab-
normality
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 ab-
normality
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% (BJ)
Within +£20% (F)

tan ¢ : 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.
15010 200°C, 2 to 5 min. or 5 to 10 min.

Recovery: Recovery for the following period under the
standard condition after the test.

6~24 hrs (Class 1)

242 hrs (Class 2)

14.Thermal shock

Appearance: No ab-
normality
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 ab-
normality
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% (BJ)
Within £20% (F)

tan J : 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.

Step 2: Room temperature 2 to 3 min.

Step 3: Maximum operating temperature ;g C 303 min.

Step 4: Room temperature 2 to 3 min.

Number of cycles: 5 times

Recovery after the test: 6~24 hrs (Class 1)

24+2 hrs (Class 2)

15.Damp Heat (steady state)

Appearance: No ab-
normality
Capacitance change:
Within 5% or £0.5pF,
whichever is larger.

Q:

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

: Q=200

C: Nominal capacitance
Insulation resistance:
1000 MQ min.

Appearance: No ab-
normality
Capacitance change:
Within £0.5pF,
Insulation resistance:

1000 MQ min.

Appearance: No ab-

normality

Capacitance change:

BJ: Within £12.5%

F: Within =30%

tan §: BJ: 5.0% max.
F:7.5% max.

Note 4

Insulation resistance:

50 MQ uF or 1000 MQ

whichever is smaller.

Note 5

Appearance: No ab-
normality
Capacitance change:
BJ:Within £12.5%
Note 4

tan 0:

BJ: 5.0% max. Note 4.
F:11.0% max.
Insulation resistance:
50 MQ uF or 1000 MQ
whichever is smaller.

Note 5

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

Temperature: 40+2°C

Humidity: 90 to 95% RH

Duration: 500 j024hrs

Recovery: Recovery for the following period under the

standard condition after the removal from test chamber.
6~24 hrs (Class 1)
242 hrs (Class 2)

High—Frequency Multilayer:

Temperature: 60+2°C

Humidity: 90 to 95% RH

Duration: 500 f§4hrs

Recovery: Recovery for the following period under the

standard condition after the removal from test chamber.

6~24 hrs (Class 1)
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Multilayer Ceramic Capacitor Chips
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Specified Value

Item

Temperature Compensating (Class 1)

High Permittivity (Class 2)

Standard

High Frequency Type

Standard Notel

High Value

Test Methods and Remarks

16.Loading under Damp Heat | Appearance: No ab-
normality
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 ab-
normality
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 ab-
normality
Capacitance change:
BJ: Within =12.5%
F: Within £30%

Note 4

tan 6 :BJ: 5.0% max.
F: 7.5% max.
Note 4

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

Note 5

Appearance: No ab-
normality
Capacitance change:
BJ @ Withint12.5%
F @ Within30%
Note 4
tand -
BJ : 5.0%max.
F :11%max.
Note 4
Insulation resistance:
25 MQuF 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+2°C

Humidity: 90 to 95% RH

Duration: 500 *2*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.
6~24 hrs (Class 1)
24+2 hrs (Class 2)

High—Frequency Multilayer:

Temperature: 60+2C

Humidity: 90 to 95% RH

Duration: 500 __*'024 hrs

Applied voltage: Rated voltage

Charge and discharge current: 50mA max.

Recovery: 6~24 hrs of recovery under the standard
condition after the removal from test chamber.

17.Loading at High Tempera- Appearance: No ab-

Appearance: No ab-

Appearance: No abnormality

According to JIS C 5102 clause 9.10.

ture normality normality Appearance: No ab- | Capacitance change: Multilayer:
Capacitance change: Capacitance change: normality BJ : Within+12.5% Preconditioning: Voltage treatment (Class 2)
Within £3% or Within £3% or + Capacitance change: Within+20% 3% 3% | Temperature:125+3°C (Class 1, Class 2: B, BJ (X7R))
+0.3pF, whicheveris | 0.3pF, whichever is BJ: Within £12.5% Within £25% % % 85+2°C (Class 2: BJ,F)
larger. larger. F: Within =30% F : Within+=30% Duration: 1000f618hrs
Q: C=30 pF : Q=350 | Insulation resistance: Note 4 Note 4 | Applied voltage: Rated voltage X2 Note 6
10=C<30pF: Q=275 | 1000 MQ min. tan o: tand - Recovery: Recovery for the following period under the
+ 2.5C BJ: 4.0% max. BJ : 5.0%max. standard condition after the removal from test chamber.
C<10 pF: Q=200 + F: 7.5% max. F : 11%max. 6~24 hrs (Class 1)
10C Note 4 Note 4 24+2 hrs (Class 2)
C : Nominal Insulation resistance: | Insulation resistance: | High—Frequency Multilayer:
capacitance 50MQ uF or 1000 MQ,| 50 MQ uF or 1000 MQ, | Temperature: 125+3°C (Class 1)
Insulation resistance: whichever is smaller. | whichever is smaller. Duration: 1000:;‘8 hrs
1000 MQ min. Note 5 | Note 5 Applied voltage: Rated voltage X 2
Recovery: 6~24 hrs of recovery under the standard
condition 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 242 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 242 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 voltage X 1.5. 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+£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."
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PRECAUTIONS

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

than their rated values.

N

is present in the circuit.

1. A malfunction in medical equipment, spacecraft, nuclear
reactors, 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
reliability 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

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 capacitor 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.

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

N

SHOLI0VdYO

2.PCB Design Pattern configurations
(Design of Land-patterns)

solder used (size of fillet) can directly affect capacitor per-
formance. 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 breaking or cracking. Therefore, when designing

c v W
land-patterns it is necessary to consider the appropri- S [
ate size and configuration of the solder pads which in — e >l >
B A B L

turn determines the amount of solder necessary to form

1.The following diagrams and tables show some examples of recommended patterns to

prevent excessive solder amourts. (larger fillets which extend above the component

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

Examples of improper pattern designs are also shown.

(1) Recommended land dimensions for a typical chip capacitor land patterns for PCBs
Land pattern
Chip capacitor Solder-resist Chip capacitor

the fillets. Recommended land dimensions for wave-soldering (unit: mm)
(2) When more than one part is jointly soldered onto the Type 107 212 316 325

same land or pad, the pad must be designed so that each , L 16 20 3.0 3.0

component's soldering point is separated by solder-resist. Size w 08 1.05 16 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

C 0.6~0.8 | 0.9~1.2 | 1.2~1.6 | 1.8~2.5

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

Type 042 063 105 107 212 316 325 432

L 0.4 0.6 1.0 1.6 2.0 3.2 3.2 4.5

Size

W 0.2 0.3 0.5 0.8 1.25 1.6 2.5 3.2

A 0.156~0.25/0.20~0.30| 0.45~0.55| 0.8~1.0|0.8~1.2| 1.8~2.5| 1.8~2.5| 2.5~3.5

B 0.10~0.200.20~0.30| 0.40~0.50| 0.6~0.8|0.8~1.2| 1.0~1.5{ 1.0~1.5| 1.5~1.8

C 0.15~0.300.25~0.40| 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. There-

fore, please take proper precautions when designing land-patterns.

Chip Land pattern

Type |212 (4 circuits) /
gL 2.0 L]
b [wl 125 I
0.5~0.6
a il
b 0.5~0.6 I
c 0.2~0.3
o | 0s I R RE =1 =1
000
Type |212 (2 circuits) | 110 (2 circuits)| 096 (2 circuits)] ﬁ ﬁ
o | L 2.0 1.37 0.9
N Tl
? |w| 125 1.0 0.6 000 e
a 0.5~0.6 | 0.35~0.45 | 0.25~0.35 T
b 0.5~0.6 | 0.55~0.65 | 0.15~0.25 @d@
c 0.5~0.6 | 0.3~0.4 |0.15~0.25 *’I
d 1.0 0.64 0.45 i D D
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PRECAUTIONS ' 2/6

Precautions on the use of Multilayer Ceramic Capacitors

Stages Precautions Technical considerations

LWDC Recommended land dimensions for reflow-soldering

Land pattern
Chip capacitor

el T

Solder-resist

R

N

A 0.18~0.22/0.25~0.3| 0.5~0.7

(@]
>
Type 105 107 212 g
g|L | os2 0.8 1.25 @]
Plw | 10 16 2.0 8
By)
w

0.2~0.25| 0.3~0.4 | 0.4~0.5

C 0.9~1.1 | 1.6~1.7 | 1.9~21

(unit: mm)
2.PCB Design (2) Examples of good and bad solder application
Items Not recommended FesemmEnesl
Mixed mounting Lead wire of compunent\’ Solder-resist
of SMD and
leaded compo- E E}
nents L U
Chassi ]
Component gsos\liser(for grounding) 1730|der'r95|5(

placement close
to the chassis

Hand-soldering Lead wire of component:
Soldering iron—s-f Solder-resist

of leaded 1

components % /

components

,—Solder-resist

Horizontal

component

placement
Pattern configurations 1-1. The following are examples of good and bad capacitor layout; SMD capacitors should
(Capacitor layout on panelized [breakaway] PC boards) be located to minimize any possible mechanical stresses from board warp or deflection.
1. After capacitors have been mounted on the boards, chips

can be subjected to mechanical stresses in subsequent Not recommended Recommended

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

; 7
soldering the reflow soldered boards etc.) For this reason, Deflection of '@ V ; ' direction of the
the board :¢ = = mechanical stresses that

planning pattern configurations and the position of SMD ca- are anticipated.

pacitors 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.

E
[T °g
Perforation+——
C E

> 0000« > 0000

g E

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 perforation. Thus, any ideal SMD capacitor layout must also consider the PCB

splitting procedure.
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Precautions on the use of Multilayer Ceramic Capacitors

3/6

Stages

Precautions

Technical considerations

3.Considerations for auto-

matic placement

Adjustment of mounting machine

1. Excessive impact load should not be imposed on the ca-
pacitors 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.
Therefore, it is imperative to consult the manufacturer of the

adhesives 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.

(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 fol-

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

Not recommended Recommended
Single-sided
Cracks
mounting /
—_— T
Supporting pil
Double-sided
mounting
Solder peelingJ 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 fol-

lowing 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;

Figure 212/316 case sizes as examples
a 0.3mm min
b 100 ~120 um
c Adhesives should not contact the pad

Amount of adhesive After capacitors are bonded

12y a

—
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Precautions on the use of Multilayer Ceramic Capacitors
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Stages

Precautions

Technical considerations

4. Soldering

Selection of Flux

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

(1) Flux used should be with less than or equal to 0.1 wt%
(equivelent to chroline) of halogenated content. Flux
having 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 ac-

cordance with the following recommended conditions.

Sn-Zn solder paste can affect MLCC reliability performance.

Please contact us prior to usage.

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 resis-
tance 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
minimize 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
degradation of insulation resistance and therefore affect the reliability of the compo-
nents. 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
soldering.

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

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 (‘C) (Pb free soldering)

300 -
Temperature Pe?g 260;:‘ n:ax .
[T —— seemax /N
300 reheating ! 200
80 Gradually
1 cooling
100 Preheating
e
150C Heating above 230°C
60 sec min i 40 sec max

3#Ceramic chip components should be preheated to
within 100 to 130°C of the soldering.
3#Assured to be reflow soldering for 2 times.

Over 1 minute Over 1 minute Gradual cooling
Within
10 seconds
Caution
1. The ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/3 of the

thickness of the capacitor, as shown below:

VoT~1/5T
Capacitor

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

PC board

ration should be kept as close to recommended times as possible.
[Wave soldering]

Temperature profile

Temperature (‘C) (Pb free soldering)
0 o
Temperature Peak 260'C max --»- - -
P fgg;cﬂc 10 sec max
300 Preheating 200
250 Preheating Gradually
200 150C ‘ cooling
150 100 T
100 |
50 120 sec min
0

3#Ceramic chip components should be preheated to
within 100 to 130°C of the soldering.

sAssured to be wave soldering for 1 time.

sExcept for reflow soldering type.

Over 2 minutes Gradual cooling
Within

3 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 to 130°C

3. Cooling after soldering should be as gradual as possible.

4. Wave soldering must not be applied to the capacitors designated as for reflow sol-

dering only.
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Stages Precautions Technical considerations
4. Soldering [Hand soldering]
Temperature profile
Temperature (C) (Pb free soldering)
400
--350°C max
Temperature 230°C =950
s} 4 e 300 S\ 3secmax
300 Preheating a7 Gradually
250 cooling
200 200 P—
150
100 100 60 sec min
50
0
}.—,(,_,(.7 (3 AT=190°C (3216Type max), AT=130C (3225
Over 1 minute Gradual cc Type min))
Within s#lt is recommended to use 20W soldering iron and
3 seconds the tip is 1¢ or less.

3#The soldering iron should not directly touch the

components.

s Assured to be soldering iron for 1 time.

Note: The above profiles are the maximum allowable
soldering condition, therefore these profiles are
not always recommended.

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. The use of inappropriate solutions can cause foreign substances such as flux residue

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 produc-
tion process.)

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

the capacitor's characteristics.

to adhere to the capacitor or deteriorate the capacitor's outer coating, resulting in a
degradation of the capacitor's electrical properties (especially insulation resistance) .
2. Inappropriate cleaning conditions (insufficient or excessive cleaning) may detrimen-

tally affect the performance of the capacitors.

(1) Excessive cleaning

In the case of ultrasonic cleaning, too much power output can cause excessive vibra-
tion 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

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

resulting in the deterioration of the capacitor's performance.

~

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 us-

ing the appropriate devices.

Mechanical considerations
1. Be careful not to subject the capacitors to excessive me-
chanical 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
1. To maintain the solderability of terminal electrodes and to such as reduced solderability caused by oxidation of terminal electrodes and dete-
keep the packaging material in good condition, care must rioration of taping/packaging materials may take place. For this reason, components
be taken to control temperature and humidity in the storage should be used within 6 months from the time of delivery. If exceeding the above
area. Humidity should especially be kept as low as possible. period, please check solderability before using the capacitors.

N

+ Recommended conditions

Ambient temperature Below 30°C

Humidity Below 70% RH
The ambient temperature must be kept below 40°C. Even
under ideal storage conditions capacitor electrode solder-
ability decreases as time passes, so should be used within

6 months from the time of delivery.

SHOLI0VdYO

+ 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,
s0 this should be taken into consideration in the circuit design.
If such a capacitance reduction occurs, a heat treatment of

150°C for 1hour will return the capacitance to its initial level.
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