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Holy Stone E

= Introduction

*The Company =Sales and Support Locations
g@ Holy Stone Enterprise Holy Stone administrative

Company Ltd. (Holy Headquarters are located

Stone) was established in Taipei, Taiwan.

in June of 1981 as an Holy Stone maintains

agent and distributor of sales and support offices

electronic components. in Kaohsiung, Taiwan,

In 1994, with technology =~ Shenzhen, Suzhou and
and cooperation from a Japanese partner, Holy Shanghai, China.
Stone began manufacturing Multi-layer Ceramic
Capacitors. Today, Holy Stone is recognized as Holy Stone Enterprise Company Ltd has
an industry leader in application specific ceramic subsidiary companies in North America and in
capacitors. Europe. ” Holy Stone International”, located in

Murrieta, California, U.S.A. is responsible for

Holy Stone integrates active and passive sales and technical support in the Americas.
component distribution with significant “HolyStone (Europe) Ltd.”, located in Norwich,
manufacturing capabilities. Holy Stone’s unique England is responsible for sales and technical
business model combines the service and service for Europe. Holy Stone opened its
inventory management strengths of a broad line Singapore office to service Southeast Asia. Holy
distributor with the technical knowledge and world ~ Stone also has a network of independent
class pricing of a manufacturer. representatives, Distributors and Agents

throughout the world.
Holy Stone was founded by five engineers in 1981.

Since this point Holy Stone has maintained a *The Environment

focus and commitment to providing customers Holy Stone is committed to the cause of achieving
with innovative products and exceptional service. and maintaining a healthy environment. Holy

The result of that unwavering commitment is Stone is also among the first suppliers of halogen

evident in Holy Stone’s phenomenal growth. Holy ~ free epoxy coated capacitors. The factory is
Stone also maintains a high profile on the Taiwan  Certified to ISO-14000 and all standard products
Stock Exchange, ranked in the top 100 are designed and produced conforming to full
companies and the leader among its peers. RoHS compliance.

*Our Employees

Holy Stone’s success is measured by the
satisfaction of our customers and share holders.
Achieving that satisfaction is the result of the sum
contribution of our employees. Those
contributions come from all of our employees,
whether they are engaged in administrative
functions, manufacturing our goods or servicing

=*Manufacturing Facilities
Holy Stone capacitors are
produced in two modern
factories located in Lungtan
and Yilan, Taiwan.

In addition to these factories, the advanced our customers. Holy Stone strives to maintain a
materials research laboratory is located in Japan. ~ work environment that stimulates creativity,
The factory operating systems are certified to encourages enthusiasm and rewards results.

ISO-9001 and ISO-14001.
You should know Holy Stone.



Contents

Holy Stone
B Component Quick Reference 2
B Capacitance Availability Guide 3-4
B Products Series 5-35
B Technical Specifications 36-39
M Packing Information 40-43
I General Information 44-45
Il Precautionary Information 46-49
Il Reducing Short Circuit Risks — Super Term 50-51
B Coated Products for Surface Arc Prevention 52-53
B RoHS Compliant 54
M ISO Certifications 55

@ Holy Stone



Component Quick Reference

Holy Stone
Product Series Application Page
. HVC Series -- For Power Circuits 5.9
4P | High Voltage Capacitors (Backlight Inverter, DC to DC,...)
’ SCC Series -- For Isolation and Protection Circuits 10-11
% Safety Capacitors (UL, EN132400 Class X2/Y3, X1/Y2, and X2)
% | NCC Series - ina Circui
’ Normal Chip Capacitors For Decoupling Circuits 12-13
HCC Series -- ; LA
’ High Capacitance MLCC-More than 1uF For Smoothing (DC to DC) and Decoupling Circuits 14-15
" HBC Series — For Hi-Frequency Pulse & Lighting Ballast Snubber Circuits 16-17
Low-Loss High Frequency Capacitors quency ghtng
, ACC Series -- For Automotive markets or any AECQ-200 qualified 18-19
) Automotive Grade Capacitors application
‘9\ HCN Series -- For ADSL/xDSL Application 20-21
- Hi-Cap NP0 (Replacement for Film Capacitor)
’ LCC Series - For Voltage Multipliers, Power Circuit (DC-DC, Ballast, 99.93
. Large Size MLCC (1515 to 7565) Snubbe), Surge protection, Industrial Control, ...
=) RDC Series - . ; For Car Electronic, Inverter and Converter, Power Supplier 24-25
rs Radial Dipped Ceramic Capacitors ' ' PP
Q HDC Series -- For xDSL, Power Circuits 26-27
Vil High Voltage Ceramic Disc Capacitors (Backlight Inverter, Power Supplier, ...)
"Q HDC Series -- For 10KV to 20KV Application 28-31
A Ultra High Voltage Ceramic Capacitors (Pump, Hybrid Engine, Power Supplier, ...)
,Q SDC Series - For xDSL, Set Top Box, VOIP, Power Su%))plier 3.35

Safety Ceramic Disc Capacitors

(UL, CSA, EN132400 Class X1/Y2, X1/Y

@ Holy Stone




Capacitance Availability Guide — Standard MLCC

|HHEC

Holy Stone
Capacitance Availability Guide
Vdc Dielectric 0201 0402 0603 0805 1206 1210 1808 1812 1825 2220 2225
NPO
6.3v X7R 1uF 2.2uF 10uF 22uF
X5R 2.2uF 10uF 47uF 47uF 220uF 100uF
NPO
10v X7R 100nF 2.2uF 10uF 22uF 47uF
X5R 1uF 10uF 22uF 47uF 47uF 100uF
NPO 100pF 3.3nF 12nF 100nF 100nF 120nF
16V X7R 100nF 1uF 10uF 10uF 22uF
X5R 4.7uF 10uF 22uF 22uF 100uF
NPO 100pF 3.3nF 12nF 100nF 100nF 120nF
25V X7R 47nF 1uF 4.7uF 10uF 22uF 10uF
X5R 2.2uF 10uF 22uF 22uF 22uF
NPO
35V X7R 2.2uF 10uF 10uF 10uF 10uF
X5R 2.2uF 10uF
NPO 820pF 3.3nF 12nF 100nF 100nF 120nF 100nF 100nF 100nF
50V X7R 22nF 1uF 2.2uF 4.7uF 10uF 10uF 10uF 10uF
X5R 2.2uF 10uF 10uF 10uF
NPO 680pF 12nF 12nF 39nF 100nF 100nF 100nF 100nF
100v X7R 100nF 100nF 2.2uF 4.7uF 2.2uF 10uF 10uF 10uF
X5R 2.2uF
NPO 680pF 3.9nF 10nF 10nF 27nF 100nF 47nF 100nF
200V X7R 47nF 220nF 680nF 1.0uF 2.2uF 2.2uF 4.7uF
X5R
NPO 680pF 3.9nF 10nF 10nF 27nF 100nF 47nF 100nF
250V X7R 47nF 220nF 680nF 1.0uF 2.2uF 2.2uF 2.2uF
X5R
NPO 680pF 5.6nF 6.8nF 2.2nF 8.2nF 100nF 39nF 100nF
500V X7R 22nF 68nF 120nF 47nF 470nF 470nF 470nF 470nF
X5R
NPO 4.7nF 6.8nF 2.2nF 8.2nF 47nF 27nF 47nF
630V X7R 47nF
X5R
NPO 1.0nF 3.3nF 2.2nF 6.8nF 18nF 18nF 18nF
1KV X7R 2.2nF 22nF 47nF 33nF 100nF 220nF 220nF 270nF
X5R
NPO 390pF InF 1.5nF
2KV X7R 1.0nF 5.6nF 10nF 10nF 33nF 56nF 56nF 100nF
X5R
Holy Stone




Capacitance Availability Guide — Safety Capacitors /H-IEC
Holy Stone

1812 2208 2211 2220 2825

250Vrms NPO 2.0pF-1nF
250Vrms SL 220pF-1nF
X2/Y3
250Vrms X7R 150pF-2.2nF | 330pF—4.7nF
250Vrms NPO 2.0pF—-330pF | 2.0pF-680pF | 2.0pF-330pF | 2.0pF-1nF | 2.0pF-1.2nF
X1/Y2
250Vrms X7R 150pF-1nF 130pF-1nF 36pF-1nF | 68pF-2.7nF | 101pF-4.7nF
250Vrms NPO
X2 250Vrms X7R 150pF — 33nF | 47nF-56nF
305Vrms X7R 150pF — 56nF

@ € All ranges are Lead (Pb) free

Following the obsolescence of the Y3 classification of Safety capacitors in the 4th Edition of IEC60384-
14 from the 10th July 2016, Holy Stone has released our new XY Range. This range is equivalent in
terms of capacitance values, rated voltages and case sizes to our previous range of X2/Y3 parts,
however they will be supplied without any certification. Please contact Holy Stone for further
assistance.
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HVC Series - High Voltage Capacitors

Holy Stone

Multilayer Ceramic Chip Capacitors
[ High Voltage NPO and X7R Capacitors ]

HVC series

Holy Stone high voltage products are designed and manufactured to meet the general requirements of
international standards. The product offering is well suited for commercial and industrial applications and
includes NP0 (C0G) and X7R characteristics in sizes 0603 to 2225 and with working voltages up to 5KV.

@ Features € Applications
U Special internal electrode design offers O Suitable for LAN/WLAN interface,
the highest voltage rating Back-Lighting Inverter, DC-DC Converters,
4 Surface mount suitable for wave and reflow Ballast, Modems and Power Supplies.
soldering

U High reliability
4 RoHS compliant

€ Summary of Specifications

Operation Temperature -55°C ~+125°C
Rated Voltage 100Vdc to 5000Vdc
Temperature Coefficient NPO : <+ 30ppm/°'C , -55°C ~+125°C (EIAClass I )
X7R :<+15% , -b5°C ~+125°C (EIAClass 11 )
SL :<+350/-1000 ppm/°C , -25°C ~+85°C (EIAClass 1)
Dissipation Factor NPO/SL : Q=1000 , X7R:D.F.£2.5%
Insulation Resistance 10G Q) or 500/C Q) whichever is smaller
Aging NPO/SL : 0% , X7R : Typically 1.0% per decade of time
Dielectric Strength 100V =V < 500V : 200% Rated Voltage
500V =V < 1000V : 150% Rated Voltage
1000V= V : 120% Rated Voltage

¢ How To Order

[ c J[H206 ) [ X § [tz [« 3 [202y [T 1 I[_E_I1 [X_1
Product Chip Size | Dielectric | Capacitance Tolerance Rated Packaging | Thickness | Special
Code Unit : pF Voltage (mm) Requirement
C: MLCC Ex.: Ex.: Ex.: Ex.: Ex.: T.TR7” Ex: Ex.:
(Multilayer | 0603 N: NPO 2R0:2.0pF C:+/-0.25pF | 101: 100Vdc R:T/R13" |B:0.85t0.10 |O: Arc
Ceramic 0805 X: X7R 100:10x10° D:+/-0.50pF | 251: 250Vdc B: Bulk E:1.60+0.20 Prevention
Chip of 1206 471:47x107 J +/- 5% 501: 500Vdc Coating
Capacitor) | 1210 102:10x102 K :+/-10% 631: 630Vdc X: Polymer
1808 M:+/-20% 102: 1000Vdc Termination
1812 202: 2000Vdc
1825 302: 3000Vdc (Super Term)
2220 402: 4000Vdc
2225 502: 5000Vdc

@ Holy Stone



HVC Series - High Voltage Capacitors /H-IEC

_ _ Holy Stone
# Dimensions Unit : mm [inches]
TYPE L w T (max) B (min) BW (min)
0603 | 1.60+0.10 [ 0.80t0.10 [  0.95 0.40 0.15
[.0631.004] | [.031 +.004] [.037] [.016] [.006]
+ +
W oo |20 [ Jasha | it | i | o
S 1206 | 3.2070.30 | 1.60+0.20 1.80 1.50 0.30
[.126£.012] | [.063%.012] [.071] [.059] [.012]
IT 1210 | 3.20#0.30 | 2.50%0.20 2.60 1.60 0.30
[.126£.012] | [.098%.012] [.102] [.059] [.012]
1808 4.60£0.30 | 2.00+0.20 2.20 2.50 0.30
[.181+.012] | [.079+.008] [.087] [.098] [.012]
| h/4Xﬂ 1812 | 4.6070.30 | 3.20%0.30 3.00 2.50 0.30
I | [.181+.012] | [.126%.012] [.118] [.098] [.012]
L 1825 4.60£0.30 | 6.35+0.40 3.00 2.50 0.30
[.181£.012] | [.250+.016] [.118] [.098] [.012]
0000 | 5.70+0.40 | 5.00+0.40 |  3.00 3.50 0.30
[.220+.016] | [.197+.016] [.118] [.137] [.012]
o005 | 5.70+0.40 | 6.35t0.40 |  3.00 3.50 0.30
[.220+.016] | [.250+.016] [.118] [.137] [.012]
€ Capacitance Range — NP0 - 100Vdc to 1KVdc
Temperature _ Rated Capacitance Range
Characteristic Size Voltage IR IBIRIRRLRIRIRRRIIL NN'\INNNNNNNNIgcocommmmmmmmv
SRR B e e B RN N RS B B R R R
1oy EEEEEEEEEEEECECEEEEEEEEEEEELR
os03| 200v EEEEEEEEEEEEEEEEEECEEEEEEEEE
250V EEEEEEEEEEECEEEEEECECECEEERE
ICCNA B[B]B[B[B AJAJAJAJAJAJA[AJA[AJA[B BIB]B[B]B|B[B|B[B]B[B]B BIB[B[B[C|D[D[DD[DJDD D
s IECCN 515(8]8[B AJA[AJA[AJA[AJAAJA]A[B BIB]B[B]B[B]B[B[B[B[B[B BIB[B]E]C[D]DD]
EECN B[B]B[B[B A[A[AJAJAJAJAJAJAJAA]B BIB]BIB[B]B[B[B]B[B[B]B B[B]B[E]C{D)[ D)
Sl B/ B[BIB[B A[AJAAJAJAJAJA[AJAAIB BJB|B]B|B[BIB[B]B[B]C]
LN c[c{dqc(c cic[ciB[B]B{B[B[B[B]B[B B[B]B[B]B|B]B|B[B|B[B]B B|B[B[B]B|B[B[B[B[B[B]B CID]
LMl C|C{C{C[C c[c{c|B[B|B[BIB[B]B[B]B B]B|B[B[B[B|B[B]B[B]B[B B[B[B[B]B[B]B[C]C[D]D
P IEECNA Ciciciclc c|c[c[B[B[B[B[B]B]B[B[B B[B]B|B[B[B[B[B[B|B[B]B B[B[B[B[B[B[B|C[C]D|D)
500V [Clc[B[B[B[B]B[B]B[B]B B]B|B]B|B[B[B[B]B[B]B[B B[B]BIC| D[ E[E[E|
630V [C{c[B[B[B[B]B[B]B[B[B B]B[B]B|B[B[B[B|B[B]B[B B[B]B/C|D[DJE[E]E|
1KV ECEEEEEEEEEEEEEEEECREEE
NPO 100v c[qcleq e c[edcCi o[ Clc C[C A C[C[A|C[C CIC[CIC|D[D[DIE]
200V [CIefc[ gl qc[qCIC SIS CIC[ICIC[C S C[AC S CIC|C[C
1210 L2V [ciefc[qldClc[Cl e CIC SO [ C[CIC[C S C[CAC TSI CIC[C[C
500V GG C G IS C[ASC[C[C C{CIAC| [ DD DE[E]
630V [ C[ S C SIS [ SC[C[C SIS [ DD DIE]E]
1KV D[ O] O[O} D[O] D D{ D D[] D DjD{D]D[D{ D[D{HD[D]D[D D{DJE[EE[F[G]
soov BEEEEPEEEEEPEEEEEEEEEEEPEEEEEEEEEEREE
1808 | 630v PEPEEEEEEEEEEEECEEEEEEEEEECEEEEEEE
LS D {0 DD DIDjDIDjD DDy D{ D D{O)D DjE[EJE|E[E|E[E]E[E]E[E E[E]E|HE]
100V [O]D D{ D D[ D[] D{D] B[O} DD BD[ YO D{DjD{D]B[D{H D HD[D{D{D{D[DjD[D{D[D
200V EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
1812 |20V CeECECEEEEEEEEEECEEEEEEEEEEEEEEE
500V D10 Djbj DjD{ D Dy D D D DO D B DD DDy B Dy D D D
630V CEEECEECEECEEEE L EEEEEEEE
1KV D|D D] D| D] D] D] D] D] D] D] D] D|D

@Haw Stone



HVC Series - High Voltage Capacitors

" Rated Capacitance Range
Characeristi Vottage [SIQI3(S 8|.‘38 SRRREREE
T — | | N[N [N OO |0 ||+

100V
200V EEEEEEE\EEE\ D E]\E]E]Ell\ll

o000 |25V D[D[D|D[D] D] D[ D[ O] D] D] D D[] D| DD E| E[ EJE]
500V EEEEEEEEEEEEEEEEEER
630V IEEEEEEEEEEEEEE
1K\\// IEEEEEEEEEEEEEST
100 D
200V D[D[D[O]D[O[D[D[D[D[O[D E[E[E[E[E

NPo | 1805 | 220 D[D[D|D[D[ D D[D[D]D[ DI D EfE]

500V D[D[O[D[D[D[D[O[D[D[D]D D[E
630V
TRV
100V
200V D[DO{ B[O D[ O] D[ D[O] D[ DD D[O[D]D[DO[D[D] | |

poos | 250V D[D[D[D[D[D[D[D[D[DD[D E\EEEEE\II
500V TTTTTTTTITT
630V
TRV

€ Capacitance Range — NP0 — 2KVdc to 5KVdc

Temperature | o | Rated Capacitance Range
Characteristic voitage |Z|Z[Z[EIZ IBIR[BIRIRIRIBIZIRIBIRIRG &[N K[]RI [ &SNS S & N
Almmv|o]|— |||~ IN|[N[ODF V][O [O |— |~ ||~ N|N[O[DF|O[O|O |+~ |~ [~ |— N |
(L IR O D[ D[D[D DID[D|DD|D[D[D[D|D[D[D D[D[DD|D[DJEJE]
NPO [N IEZSA D10 D[ D[D DID[D[D[D[D[D[D[D[D[D|D DJE[E[F[F[F[F[F[F|F[F]
1812 | 2KV [D[D D[D[D|D[DJE[E[E[E[F]F]F F[F[F]
€ Capacitance Range — NP0 — 5KVdc
Temperature . Rated Capacitance Range
characteriste | >2° | votage |[2R[RIR[RIRISIRISIRIRICIBIRICIR e R R EE R R RSN
g ANl v]o|o|— |~~~ |IN|N[O|D|[F |V ]|O|OV |||~ |~ |N[N|O|N|TF OO |0 |+~ |r—[—]|— |
1206 | skv  pEPPEEEEEEEREEE

WS I 0| 0| DI DI DID DID[DJD[D[D[D[D[D[D[D[D DIE[E[F|F[F]F]F|F|F|F]

S F(F[FIF[F]F FIFIFIFIFIFIF]F[F]

NPO k3 LA 0| D| D] D[ DD DI D] DJDfDD| DI DI DIDIDD E[E|E[E[E[E[E[E[E[EJFF GH]
2208 | Skv I EEEEE

2211] S¢v  HEEEEEEEEEEEEEEEE
2 LA D[ D[ D[ D[ D] D D[ D[ D[ D[ D[ D[E[E|E[E|E|E E[E]

€ Thickness Specifications

Symbol Code S [¢] A B C D E F G H
Thickness(mm) | 0.3+0.03 | 0.5+0.05| 0.6+0.1 |0.85+0.15[ 1.0+0.1/-0.05 [1.25+0.20] 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2

= Other dimensions, capacitance values and voltages ratings are available on request. Please contact Holy Stone.
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HVC Series - High Voltage

Capacitors

4 Capacitance Range — X7R 100Vdc to 1KVdc

Holy Stone

Capacitance Range

Temperature Rated

Size

I~

(O))

Characteristic Voltage

(e [To [co [qV| I (of N~ Q\J
X

Q|
O

O\
LO)|

\J
00|

Q\J
I~

A\
C

QI
(o)

|\

|
| Q\J
(e

| (QV (e (e (o LOJCC
CEEEEEEEEEE
b b
BREEEEEEEE
b
b
b
| [ [B[B]B]B|B|B|B|B
b
| [ [B[B[B]B|B|B[B|B
b
CEEEEEEEEEE
b b
b b
b b
5| B[ B{B| BIB] B B| B|B|
b b
ZEEEEEEEEEE
b b
CEEEEEEEEEE
b b

0603 | 100V

100V
200V
250V
500V
1KV
100V
200V
250V
500V
630V
1KV
100V
200V
250V
500V
1KV
500V
1KV

0805

1206

1210

1808

X7R 100V
200V
250V
500V

1KV

1812

100V

200V

2220 | 250V

500V

1KV

100V

(ap (s [sp (s (a2 (sp)(sp (sp (ap (sp (8P (a5
(=

C
(QV ¥ (e (qV| I8 (ap' (0] [ I8 Q\J
c o

04
124
184
224

74
2124
204
105
225
335
475
685
825

I EEEEEEEEEEE
I EEEEEEEEEEE
JEECEEEEEEEE
S EECEEEEEEEE
IEEEECEEEEEE
CEEE

I EEEEEEEEEEE
JEECEEEEEEEE
SEEEEEEEEEEE
JEEEECEEEEEE
JEEEECEEEEE
I EEEEEEEEEE
ANNNRENEEE
[T
INENEREEEE
ENEREREEED
[ [ [ [ ][ ISeeD
D|D/D/D/D/ DI D/DID| DIDID
MECEEEEEEEEE
IEEEEEEEEEEE
:ECCEEEEEEEE
D|D[D/D[D[D[D[D[D| D[D|D
D| D[ D/D[D/D[D[D[D| D[D|D
IEECEEEEEEEE
IEEEEEEEEEEE
DD/ DD DD DD
D| D[ D/D[D[ D[ D[D[D| D[D|D
D|D[D/D[D[ D[ D[D[D| D[D|D
EECEEEEEEEE
EEEEEE

200V

1825 | 250V

500V

1KV

100V

200V

2225 | 250V

500V

1KV

€ Thickness Specifications

\an ha (QV) [aV) (05 (o LOJCC
SEEEEEEEEEEE
ZEEEEEEEEEEE
EEEEEEEE

106

SEEEEEEEE

{C{ G

IEEEEEEEEEEE
IEEECEEEEEEE
IEEEEEEEEEEE
B|C|CIC{CIC[CD[D[D[E|

I EEECEEEEEEREE

JCCEEE

CEEEEEER

EEEE
1999S[S[SC[CC
[q9eele[eclcldc
1999 G
1999999 DD
D[ DI D DD{E[F[F|G]

|G| GG SO E[F FlF[F|F]

[CICDD N E[E[E[G[G]

CEEEEEEGEE
i

2EEEEEE

MEEEEEEEEEEE
:EECCEEEEEEE
JEEEEEEEEEEE
D| D/ D/ D[ D[ DI DI DD DI DD
:EEEEEEEERR
JEEEEEEEEEEE
:ECEEEEEEEEE
JEEEEEEEEEEE
D| D/ D/ D[ D[ DI DI DD D DD
EEECEEEEEEE
JEEEEEEEEEEE
D} D| D{ Dj Dy Dy D| Dj Dj DD D
D D/ D O D DY D DD D Df D
:ECCEEEEEEEE
D| D/ DI DDD[D{D[D{E[E|
EEECEEEEEEE
MEEEEEEEEEEE
JEEEEEEEEEEE
:ECCCEEEEEEE
JEEEEEEEEEEE

2EEEEEEEEEEREE

:ECEEEEEEEE

D|D[D[D[D[D[D[D[DIDIE

[E[F[F[F[F{FIG[H

MEEEEEEEEEEEE HEEEE
:ECECEEEEEEEE G

JEEEEEEEEEEEEE

D|D[D[DJE|E[E[F|G

[E[F]F]F]
JEEEEEEEEEE

DDDJE|E|E[E[E|E

[ [ []]
EEECEEEEEEEEEEEN
JEEEEEEEEEEERERE

D/ 0/ O O O { D DD DI

DD DD DE|E

Symbol Code S O

A

B C

D E

F G A

Thickness(mm) | 0.3+0.03 | 0.5+0.05

0.6+0.1

0.85+0.15

1.0+0.1/-0.05

1.25+0.20

1.6+0.2

2.0+0.2 | 2.4+0.2 | 2.8+0.2

= Other dimensions, capacitance values and voltages ratings are available on request. Please contact Holy Stone.
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HVC Series - High Voltage Capacitors /H-IEC

Holy Stone
€ Capacitance Range — X7R - 1.5KV to 2.5KV
Temperature . Rated Capacitance Range
s S|Ze FFFFFFFFFF NN N NN NN N N[NNI [ODIR[MO[MDDM (T
Characteristic Voltage |iofo |45 12 1B 15 [S[B [N S [N 2|2 N R[S S [F (SIS KIS 1N 22 N R[S (S5 [8]B]N]2
o805 | 2KV EEEEEEEE
N [ (B[B[B[B[B[B[B[B B|C|C[C|C|D|D[D[D[D|D]
ECNIENAN | [B[B[B[B[B[B[B[B B[C|C|C[C[D|D|E[E[E]
N | [ [ [ [ [ [ [ B[C[C[C[C[D[D]
X7R BN | [C[C[C[C[C[C[C|C C[C[C|C|D[D[E[E[E[E[F]F G
[N O D[D[D[D[D[D[D[D[D D[D[D[D|D[D[D[D|D[D[E[E F]
1812 | 2KV [D[D[D[D[D[D[D[D D|D|D[D[D|D|D[D[D|D|D[D E[E[E[F|F|G[H]
1825 | 2KV [ [ [ [ [ [D[D[D[D[D[D D
2220 | 2KV D|D[D[D[D[D[D[D[D[D[D[D D|D[D[E[E[E[F[F]G|G]
2225 | 2KV D[ D[D[D[D[D[D[D[D[D[D[D D[D[D|D[D[E[E[E[F[F[G]

€ Capacitance Range — X7R 3KVdc to 5KVdc

pacitance Range

Temperature | gjze | Rated

Characteristic Voltage

1206 3KV

3KV

1808 ARV

1812 3KV

1825 3KV

X7R 1825 4KV

2220 3KV

2220 4KV

2225 3KV

2225 4KV

@ Thickness Specifications

Ca
NNNNNEAN
N

ol bodl bl Rl Dol Bl Rl Dl Dol Bl S IR ESM IS [\ [sed [sed [se] [sed [oed [agd [a2d [sed [sgd I52d (o] [ee]
Yol (el [aVA |l [ap ] [o23 ) [Yo] [s o] [aV} [a]) [qV} [Yo] [ce} Il (920 (223 Inl KXed (=2 (V] (=2 [qVL (Yol [c o [q VA NS (420 [2] |l [{o3 [+o ][]
|| N N[O |TF O[O |0 [+~ ||| AND[TF O[O |0 ||~~~ |N|N[O M |T [O]|©O |0

104

B[ B| B| B] B] €| | €| D] D DIE]

D| D] D] D[ DD D] D] D] D DID| D[ D] DJE[EJE] F|F]

D| D] D[ D] DI E|E|E|F|

[ [ [ | ][] Db DJD|D|DJDJD[DIDIE[E[E]

[ [ [ [ ][] b]bD|D[D[D[D[D[DID[D|D|D[E E[E|F|G]

| | | | 0] 0D DJD[DID[D|D|DIDID|D|DJE E[E|F|G]

[ [ [ ] 1T T 11 1171 IDIDDID[DIDIOJD DJDJE[E[E[F]G]

Symbol Code

S

0]

A B C D E F G H

Thickness(mm)

0.3+0.03

0.5+0.05 | 0.6+0.1 [0.85+0.15] 1.0+0.1/-0.05 |1.25+0.20 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2

» Other dimensions, capacitance values and voltages ratings are available on request. Please contact Holy Stone.
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SCC Series - Safety Capacitors /H‘lEC

Holy Stone

Multilayer Ceramic Chip Capacitors Ve \
[ Safety Capacitors — X2, X2Y3 & X1Y2] 555"‘

A e
SCC series Rated up to 305Vac “2 -

The SCC series X2, X2/Y3 & X1/Y2 rated at 250Vrms and X2 rated at 305Vrms safety capacitors are designed
specifically for use in modem, facsimile, telephone and other electronic equipment. These parts are compliant to ,
IEC60384-14 and UL60950-1 and UL60384-14 standards. These capacitors are available in NP0 (COG) and
X7R dielectrics.

@ Features & Applications
U Small size & high capacitance U The X2, X2/Y3 & X1/Y2 (250Vrms) and X2-
Q Suitable for reflow soldering (305Vrms) are specially designed for use in
QO Surface mount Modem, Facsimile, Telephone and other
U Safety standard approval by telecommunication equipment, electronic
IEC60384-14 and UL 60950-1 and UL60384-14 equipment for lighting and surge protection, EMI
4 Certified to: filtering and Isolation.

TUV R50005234, R50103496 & UL E229738
TUV R50162550 & UL E300818
& UL E229738 for Lead(Pb) free

RoHS compliant and Lead(Pb) free option

@ Safety Detail of Specifications

Meets the electrical requirements and certification for equipment requiring Class X1/Y2
EN 60384-14 : 2005 and X2/Y3 devices.
IEC 60950-1 : 2005 Component certified for equipment requiring IEC 60950 compliance
IEC 60384-14 : 2005 Component certified for equipment requiring IEC-60384 compliance
UL 60950-1 : 2007 TNV/SELYV isolation capacitors certified To UL 60950
2nd Edition

¢ How To Order
[ scc | [ 1808 | | x J[ 102 | [k | [ s02 | [ T |

Product Chip Size | Dielectric Capacitance | Tolerance Class Packaging | Special
Code Unit : pF Requirement
SCC: Ex.: Ex.: Ex.: Ex.: Ex.: T:T/R7” Ex.:
Safety 1808 N: NPO 2R020pF J +/-5% 202: X2 R: T/R13” S: Arc Prevention Coating
Approved 1812 X: X7R 100:10x10° K :+/-10% 252 :X2 (305Vrms) | B: Bulk X: Polymer Termination
of MLCC 2208 S:SL 471:47x101 M :+/-20% 302: X2/Y3 (Super Term)
Product 2211 182:18x102 502: X1/Y2 Z: Arc Prevention Coating &
2220 602: X1/Y2 for Polymer Termination
2825 SCC2208N, (Super Term)
SCC2211N, G: Lead(Pb) Free
SCC2220N

@H‘o@ Stone
-10 -



SCC Series - Safety Capacitors

€ Summary of Specifications

Holy Stone

Rated Voltage

AC 250Vrms and AC 305Vrms

Temperature Coefficient

NPO : < 30ppm/C , -55°C ~+125°C (EIAClass 1)

X7R 1<+ 15% , -55°C ~+125 °C (EIA Class 1)

Capacitance Range

X2/Y3 : 2.0pF ~ 2700pF , X1/Y2:2.0pF ~ 4700pF

X2 —250Vrms : 150pF ~ 56nF
X2 — 305Vrms : 150pF ~ 56nF

Quality and Dissipation Factor NP0 : Q=1000 , X7R:D.F.=£2.5%
Climatic Category 55/125/21
Insulation Resistance 10GQ

Voltage Proof

X Capacitor : Applied Voltage 1075Vdc(4.3Ur),1312Vdc(4.3Ur)
Y Capacitor : Applied Voltage 1500Vac

Impulse Y3 : 2.5KV (Compliant to IEC 60950) , X2 : 2.5KV / Y2 : 5KV for three times
Aging NPO0: 0 % , X7R: 1.0 % per decade hr., typical
@ Application Example Circuit
W J_ O
_|_d\‘c TNV SELV
Tip & Ring Pi [ ] X : Across The Line (Ex.: SCC1808N151K302T)
_| T st | X | and Y :Line By Pass  (Ex.: SCC2211X102K502T)

€ Capacitance Range

250Vrms
Capacitance Range
Class Size Temperat.urfa Rated Certificated 0 9
Characteristic | Voltage FB E N E ﬁ E 5 Eg

1808 NPO 250Vrms | TUV/UL

X2/Y3 | 1808 X7R 250Vrms | TUV/UL [ TTTTTTTIT]
1812 X7R 250Vrms TUV | ...‘..
1808 NPO 250vims | TUVUL NI EEEEEEEEEEEEEEEEEEEE
1808 X7R 250Vrms | TUV/UL [ TTTTTITTIT] |
1812 NPo [ 250vems | TUVUL NN EEEEEEEEEEEEEEEEEEEEER
1812 X7R 250Vrms | TUV/UL [ TTTTTITITIT1 |

x1rv2 | 2208 NPO 2s50vrms [ TUVUL NS EEEEEEEEEEEEEEREEEEN
2208 X7R 250Vrms [ TUV/UL [ [T 1T T TTTTITTTITIITT |
2211 NPO 250Vrms | TUV/UL HE ITTTITTITTITTITT1 |
2211 X7R 250Vrms | TUV/UL [ ] ITTTITT1
2220 NPO 250Vrms | TUV/UL [ 1] T TTTTIITTITITIT] [ ]
2220 xR 250vrms | TUV/UL = O 333 B ES e ES[ES 3

apacitance Range
Class | Size Temperat'urfa Rated Certificated st ﬁ E E
Characteristic | Voltage =} Q
X2 2220 X7R 250Vrms | TUV/UL

2825 X7R 250Vrms TUV

Following the obsolescence of the Y3 classification of Safety capacitors in the 4th Edition of IEC60384-14 from the 10th July 2016,
‘X’ denotes values that have been tested to a rated voltage of 305Vac. TUV test report number 28208004 dated 27th May 2010.

250Vrms
| Temperature | Rated _ Capacitance Range
CIaSS SIZe L Cemﬁcated Olo|o AN Io|lololo|lololololololololol |l |——I—|—I+ [aN] (aX] (Y] (aX] [aX1 (oY1 (N1 () (<o)
Characteristic | Voltage Yo jc [SRi|o |0 [N [0 © |63 [N Io oo |aufm o oo jau s [ oo s [o[oo [au[Sav[n o jeu IR [l [ [
N e ] o R e e ] o e ] 2 ) ) o (o] 3] ] i M ] o) e e e N Nt S
X1/Y2 | 1808 SL 250Vrms | TUV/UL E
305Vrms
| Temperature [ Rated , Capacitance Range
Class | Size - Certificated [SlolololololaloRleRl= = e e e = e = e I N NNl ool
Characteristc | Volage N e S S Y N S S e e N N S m e
X2 2220 X7R 305Vrms | TUV/UL llll l l

= Other dimensions, capacitance values and voltages ratings are available on request. Please contact Holy Stone.

@ Holy Stone
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NCC Series - Normal Chip Capacitors

Holy Stone

Multilayer Ceramic Chip Capacitors
[ Normal Chip Capacitors — NP0,X7R,X5R,Y5V |

NCC series

Standard Multilayer Ceramic Chip Capacitors are available in a full range of sizes and temperature
coefficients, with voltage ratings from 6.3V to 50V.

@ Features € Applications
4 Surface mount suitable for wave and reflow U Suitable for general electronics circuit,
soldering telecommunication, personal computers and
O Small size and high reliability peripheral, power circuit, mobile application & etc ....

U Excellent in high frequency characteristics
O RoHS compliant

€ Summary of Specifications

Operation Temperature NPO & X7R :-55°C ~+125°C , X5R :-55°C ~+85°C ,Y5V:-30°C ~+85°C
Rated Voltage 6.3Vdc to 50Vdc
Temperature Coefficient NPO : <+ 30ppm/C , -55°C ~+125°C (EIAClass 1)
X7R :< +15% , -55°C ~+125°C (EIA Class 1)
X5R :< +15% , -55°C ~ +85°C (EIA Class )
Y5V: +22%/-82% , -30 °C ~+85C (EIA Class 1I)
Dissipation Factor NPO : More than 30pF: Q> 1000 (0.001) , 30pF and below : @>400+20C (C=pF)
X7R, X5R : Max. 0.10; Y5V : Max. 0.2
Insulation Resistance 10GQ or 500/CQ2 whichever is smaller (C in Farads)
Aging NPO : 0% , X7R/X5R : typically 1.0% , Y5V < 7% per decade of time
Dielectric Strength 250% Rated Voltage
4 Dimensions TYPE L w T(max) | B(min) | BW (min)
BW B 0201 | 0.60£0.03 | 0.30+0.03 [  0.33 0.20 0.10
7 [.024+.001] [ [.011 +.001] [.013] [.008] [.004]
0402 1.00+0.05 | 0.50+0.05 0.55 0.30 0.15
T [.039+.002] | [.020 +.002] [.022] [.012] [.006]
0603 1.60+0.10 | 0.80+0.10 0.95 0.40 0.15
/ [.063+.004] | [.031 +.004] [.037] [.016] [.006]
| W 0805 2.00+0.20 | 1.25%0.20 1.45 0.70 0.20
! L ! [.079+.012] | [.049 +.008] [.057] [.028] [.008]
1206 3.20+0.30 | 1.60%0.20 1.80 1.50 0.30
[.126+.012] | [.063+.008] [.071] [.059] [.012]
€ How To Order
¢ | (o402 | [_B | [_t1o4 | [« | [_owo |} [_T |
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF
C: MLCC Ex.: Ex.: Ex.: Ex.: Ex.: T:T&R 7"
(Multilayer 0201 N: NPO 102 : 10x102 F:4-1% 007 : 6.3Vdc R: T&R 13"
Ceramic 0402 X: X7R 473 : 47103 G:+-2% 010 : 10Vdc B: Bulk
Chip of 0603 B:X5R 104 : 10x104 J 1 +-5% 016 : 16Vdc
Capacitor) 0805 Y:Y5V K:+-10% 025 : 25Vdc
1206 M : +/- 20% 050 : 50Vdc
Z : +80/-20%

@H‘owﬂbne
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NCC Series - Normal Chip Capacitors /H-IEC

& Capacitance Range Holy Stone
Dielectr?c' Size Rated Lnomoooooooooooooogazagtglcfja‘—ngf‘—w—‘—w—‘—w—‘—w—‘—w—mmmmmmm
Characteristic Voltage girr ST EE SN RRNRBR BRRE N LRRE B BIBRERBRSEE
G < [SSTSSTSTSTSISTSTS STSTSISTS[SISISISISIS[S S
EEVIl STS[STSISISISISISISIS SISISISISISISISISISISIS S
NPO  [0402] 50V BNEEEEEEEEEEEEEEEEEEEEEREEEREEEREEE
0603 | 50V EEEEEEEEEEEEEEEEBEEEEEEEEEEEE
0805 | 50V BEEEEEEEEEEEBEEEEEEEEEERER
Dielectric _ Rated Capacitance Range
cnaracterisic| *° | yorage EREEREEEREEEREERREEE EEREREERREEEEEEEPRERER
6.3V | S|
0201 16V
25V [SISISISISISISISTS SIS[SISS]
10V |0
0402 |18 EEEEEEEEEEEEKE
25V [0[0[0[0.0.0.0000000
SVl clolclololo[olololo[o dlo[o[olalo[o[olalo[ololo[o[oldlo
10V B[B[B[B[E[E]
wr | osos 18V B[e[B[B[e[B[E[E[E B[B[B[B[B[B[E[B[B[B[E[E BlB[B[B[BIB[E[B[B[EE[E BE[B[B[E[E
25V EEREEEREEEREERREEEREEEEEEEREEREEEREERER
50V EEEEEEEEEEEEEEEEEEEEBEEEEEEEEEEEEE
16V B[e[E BIE[B[E[E[E[E[E[BIE[E[E BlB[B[B[B[E[B[E[B[B[E[E BIE[D[D[D[D]
0805 |2 8[e[B B[e[B[B[B[E[B[B[B[E[B[E B[B[B[B[E[B[B[B[E[B[B[E B[B[DD[D[D|
35V 8[E[B BIE[B[BIE[B[E[B[BIEE[E BlB[E[B[BIEBIB[BB[E[E BIE[DID[D[D]
50V EEEEEEEEEEEEEEEEEEEEEEEEEEBEEEREE
16V BEEEER
1206 | 25V B[B[B[C[D[D
50V l EE[E[CDD E|
Dielectric Size Rated |Capacitance Range Dielectri.c . Size Rated Capacitance Range
Characteristic Voltage EQEEEQEEEHEEE Characteristic Voltage gﬁg gﬁg “o:\ﬁ%
0201 6.3V 0402 10V E
6.3V E E 16V E |
0402 1% 000000 o &t 0603 ;»Zx E
X5R 25V O0O000000 50V
ﬁ-03\\// Y5V 16V BEE
000%™ ev EEEEED R S
25V EEEEE TV EE
1206 25V | B[B[B|
50V

€ Thickness Specifications

Symbol Code S [¢] A B C D E F G
Thickness(mm) | 0.3+0.03 | 0.5+0.05| 0.6+0.1 |0.85+0.15[ 1.0+0.1/-0.05 [1.25+0.20] 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2

T

» Other dimensions, capacitance values and voltages rating are available. Please contact Holy Stone.

@Hoﬂ( Stone
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HCC Series - High Capacitance MLCC

Holy Stone

Multilayer Ceramic Chip Capacitors
[ High Capacitance MLCC - 1.0uF and above ]

HCC series

& Features

€ Applications
Q Ideal for smoothing and decoupling circuits
U Suitable for DC-DC converter, personal
computer and peripherals, telecommunication
and general electronic equipment

Q4 Surface mount suitable for wave and reflow
soldering

Q High reliability

U Small size and high capacitance value

Q4 Excellent high frequency characteristics

U RoHS compliant

€ Summary of Specifications

Operation Temperature NPO & X7R :-55° C ~+125°C , X6S:-55°C ~ +105C;

X5R:-55°C ~+85"C , Y5V:-80" C ~+85" C
Rated Voltage 4.0Vdc to 50Vdc
Temperature Coefficient X7R:< £15% , -55° °C ~+125°C (EIA Class 1)
X6S:< +22% , -55°C ~+105°C (EIA Class 1)
X5R:< +15% , -55°C ~+85°C (EIA Class Ir)
Y5V : +22%/-82% , -30 °C ~ +85 C (EIA Class Tr)

Dissipation Factor X7R, X5R, X6S : Max. 0.15; Y5V: Max 0.2

Insulation Resistance 10GQ or 500/C Q2 whichever is smaller (C in Farads)

Aging X7R/X6S/X5R : typically 1.0% and Y5V < 7% per decade of time

Dielectric Strength 250% Rated Voltage

¢ Dimensions TYPE L W T(max) | B(min) | BW (min)
1.00+0.05 | 0.50%0.05 0.55 0.30 0.15
BW B 0402 | 1039+.002] | 1020 £.002] |  [.022] £012] .006]
S 0603 | 1.60£0.10 [ 0.8020.10 [  0.95 0.40 0.15
[.063+.004] | [.031 +.004] [.037] [.016] [.006]
IT 0805 2.00+0.20 | 1.25%0.20 1.45 0.70 0.20
[.079+.012] | [.049 +.008] [.057] [.028] [.008]
1206 3.20+0.30 | 1.60%0.20 1.80 1.50 0.30
[.126+.012] | [.126+.012] [.071] [.059] [.012]
[ % 1210 3.20+0.30 | 2.50%0.20 2.70 1.60 0.30
| | [.126+.012] | [.098+.008] [.105] [.063] [.012]
L 1812 4.6010.3 3.2010.3 3.00 2.50 0.30
[.181+.012] | [.126+.012] [.118] [.098] [.012]
2990 5.7+0.40 | 5.00%0.40 3.00 3.50 0.30
¢ | [oss | [ _B | [t | [k | o | [T |
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF
C: MLCC Ex. Ex.: Ex.: Ex.: Ex.: T:T&R 77
(Multilayer 0402 X:X7R 105:10x10° J i +/-5% 004: 4Vdc R: T&R 13”
Ceramic 0603 S:X6S 106:10x108 K: +/- 10% 007: 6.3Vdc B: Bulk
Chip of 0805 B:X5R 226:22x108 M:+/- 20% 010: 10Vdc
Capacitor) 1206 Y:Y5V Z :+80/-20% 016: 16Vdc
1210 025: 25Vdc
1812 035: 35Vdc
2220 050: 50Vdc

@ Holy Stone
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HCC Series-High Capacitance MLCC

|HHEC

Holy Stone
4 Capacitance Range
X7R (X) Series
Size | 0402 0603 0805 1206 1210 1812 [2220,
Code| 4v [6.3v|6.3v] 10V | 16V |25V |50V |6.3V| 10V | 16V | 25V [ 35V/| 50V |6.3V| 10V | 16V | 25V | 35V | 50V | 10V | 16V | 25V [ 35V | 50V | 25V | 50V | 50V
F
225 | B[ B] DHODNODHNOHONODNENENENENENENFNFILFIFILFIFIFIIF
335 ] HEBEE ]
475  DIODHOHD] EHEEEEEEEEEEEEE
106 (DI DIl D [ ENENENENE] | E = EE | EE |G
226
476 ||
XBS (S) Series
Size [0201 0402 0603 0805 1206 1210
Code | 4V |e.3v| 10v | 16v|25v | av |6.3v| 10v | 16v | 25v | 50v | 4v |6.3v| 10v | 16V | 25V | 35v | 50V | 4v |6.3v| 10V | 16V | 25V | 35V | 50V | 6.3V 10V | 16V | 25V | 35V | 50V
105 .mmﬂm E B EEE [ D DJjDJj D] | E J| E]
225 o]lo] Bli Bl Bl B] DI DJf DI DI D] I ENENENE]
475 O] | N (| | = Djfoff oo ool Sl EWNENENE]E] ___ (I
106 -« i sliBliBllB] S DD DN DI D] [ ENENENENE]
226 Bl B [ D[ DIl DIl D] ENENEN |
476 | D (E]| E|
107
X5R (B) Series
Size 0201 0402 0603 0805 1206 1210
Code || 4V |[e.3v] 10v |6.3v| 10v | 16V | 25V | 35V | 6.3V| 10V | 16V | 25V | 35V | 50V | 4V |6.3V| 10v | 16V [ 25V 35V | 50V |6.3V] 10V | 16V | 25V | 50V |6.3V] 10V | 16V | 25V | 50V
105 | T[S EEEEEE [ | (R [ (EE
ggg {oljlollolioliolisiiellBliBll Bl B E\E}EEE\E EMENENENFHFNFIFIF]
475 fofioflo] BlislisliBllB] DD DWWOW DN D] I ENENENENFIW FHFINFNF]
106 (Ol O] siieiisliail | DO oW OMONDH ENWENWENWNEWENWFIFIFIFFG
226 BllB] | N | i1 | | T ENENEIES Gl Gl GG
476 m | DI[ D} D] | G|
107 [ D | .
227 |GG
Y5V (Y) Series
Size | 0402 0603 0805 1206 1210
Code |6.3V| 10V| 6.3 | 10V|16V|25V|6.3V] 10V|16V|25V|50V|10V|16V|25V|10V|16V|25V|35V
105 [[Y[kY] EXEXIE EHEE
igg (B BliB] (D DJ{D]
106 BBE DINEE [
226 (D[ D D/E
= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
Symbol Code S O A B C D E F G H
Thickness(mm) | 0.3+0.03 | 0.5+0.05| 0.6+0.1 |0.85+0.15| 1.0+0.1/-0.05 [1.25+0.20] 1.6+0.2 | 2.0+0.2 [ 2.4+0.2 | 2.8+0.2

@ Holy Stone
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HBC Series - Low-Loss, High Frequency Capacitors

[HHEC

Holy Stone
Multilayer Ceramic Chip Capacitors
[ Low-Loss, High Frequency Capacitors ]
HBC series
& Features € Applications
O Low stable ESR at high frequency U High frequency pulse circuits
U Ultra stable NPO performance U Lighting ballast snubber circuits
O Suitable for solder wave and reflow soldering 1 DC-DC converters
U RoHS compliant U High dv/dt rating
U High peak to peak voltage capability
4 Summary of Specifications
Operation Temperature -55°C ~+125°C
Rated Voltage 500Vdc and 1000Vdc
Temperature Coefficient < + 30ppm at -55 C ~ +125 C
Capacitance Range 10pF ~ 2700pF
Dissipation Factor 0.1% max. at 1IMHz 25°C
Insulation Resistance 10GQ
Dielectric Withstanding 1.5 x WVDC for 5 sec
Capacitance Tolerance F, G, J,K
Ageing None
Piezo Effects None
dv/dt Rating >8KV/u second
4 How To Order
| HBC | 1206 N 100 J 501 T
Product Chip Size Dielectric Capacitance | Tolerance Rated Packaging
Code Unit : pF Voltage
HBC: Ex.: N : NPO Ex.: Ex.: Ex.: T:T&R 7”
Low-Loss 1206 100:10x10° | F:+1% 501 :500Vdc | R: T&R 13”
High 1210 101 : 10x10! G:*2% 631 :630Vdc B: Bulk
Frequency 102 : 10x10? J: +5%
Capacitor K:110%

@ Holy Stone
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HBC Series - Low-Loss, High Frequency Capacitors

[HAEC

Holy Stone
& Characteristics Peak to Peak Voltage

The maximum Peak to Peak voltage, as defined below, should not exceed the
DC voltage rating of the capacitor

AC Voltage

VAN
VARVARY.

DC + AC Voltage

Pulsed Voltage

—

»

[ [

ov

P P
DC + Pulsed Voltage

[

P

ov
I = Peak to Peak voltage
¢ Dimensions
/BW B Unit : mm [inch]
7
TYPE L w T (max) B (min) | BW (min)
IT 1906 3.20+0.30 | 1.60+0.2 1.80 1.50 0.30
[.126+.012] | [.063+.008] |  [.071] [.059] [.012]
M 1210 3.20+0.30 | 2.50 0.2 2.60 1.60 0.30
| - i [.126+.012] | [.098+.008] |  [.102] [.063] [.012]
# Capacitance Range | o.. | vorase Capacitance Range
” EEBRREREEREREEEERKEREEERERERRE
1206 500V

1206
1206
1210
1210
1210

630V
1000V

500V
630V
1000V

HNEEEEEE
m Other dimensions, capacitance values and voltages rating are available. Please contact Holy Stone.

@ Holy Stone
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ACC Series — Automotive Grade Capacitors

Holy Stone

ACC series

Automotive Grade NP0 & X7R MLCC
Capacitors. Rated Voltage 16V — 1KV

@ Features

O AEC-Q200 qualified.

O Suitable for harsh Automotive environments without
additional qualification testing

O Available with Polymer Termination (Super Term) to
prevent mechanical cracking

U High Reliability

O Sizes 0805 and 2220 with capacitance range from
10pF — 10uF

U Rated voltage up to 1KVdc

O RoHS compliant

O 250Vac, X1/Y2 Safety capacitors available

€ Summary of Specifications

€ Applications

O Power supplies

U Lighting

4 Isolation

4 Powertrain

4 Safety equipment

O Custom applications

Operating Temperature
Rated Voltage

-55~+125 C

16Vdc to 1KVdc

NPO : < + 30ppm/ ‘C ,-55~+125°C (EIAClass 1 )
X7R :< +15% , -55~+125 °C (EIA Class 1T )
NPO :10pF to 100nF ; X7R :330pF to 10uF

NPO : more than 30pF Q=1000 ; 30pF & below Q=400+20C
X7R : more than or equal to 50V: Max. 2.5% , less than 50V: Max. 10%

10GQ or 500/C Q whichever is smaller (C in Farad )

Temperature Coefficient

Capacitance Range
Dissipation Factor

Insulation Resistance

Aging NPO: 0% ; X7R: 2.5% per decade of time
Diel . o V <100V : 250% rated voltage
ielectric Strengt
9 100V < V <500V . 200% rated voltage
500V <V <1000V : 150% rated voltage
1000V <V : 120% rated voltage
4 How To Order
[ Acc | [ o805 [ x | [ 104 | [ «k | | o050 J | T [ x ]
Product Chip Size Dielectric Capacitance | Tolerance Rated Packaging Special
Code Unit : pF Voltage Requirement
ACC: EX.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.:
Automotive 0805 N: NPO 100:10x100 J +/- 5% 025:25Vdc T-T/R7 X: Polymer
Grade 1206 X: X7R 471:47x10° K :+/-10% 050:50Vdc R:T/R13” Termination
Capacitors 1210 102:10x102 M:+/-20% 101:100Vdc B: Bulk (Super Term)
1812 473:47x103 251:250Vdc
1825 104:10x104 501:500Vdc
2220 102:1000Vdc

= Regarding to the specification and How to Order of the X1/Y2 Class, please refer to SCC series or contact your local Holy Stone office.

@ Holy Stone
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ACC Series — Automotive Grade Capacitors /HiEC

Unit : mm Holy Stone

4 Dimensions

TYPE L w T (max) B (min) BW (min)
BW B 0805 2.0010.20 | 1.2540.20 1.45 0.70 0.20
/ =/ 1206 3.20.10.30 | 1.60%0.20 1.80 1.50 0.30
1210 3.2010.30 | 2.50+0.20 2.60 1.60 0.30
/ T 1812 4.6010.30 | 3.20+0.30 3.00 2.50 0.30
1825 4.60+0.30 | 6.35+0.40 3.00 2.50 0.30
2220 5.7010.40 | 5.0010.40 3.00 3.50 0.30
| - W (6208 | 5.80t0.50 | 2.00t020 | 220 4.00 0.30
o220 | 5.80t0.50 | 5.00t0.40 3.00 4.00 0.30
€ Capacitance Range
st EEEEREREEEEEEEEEEEERE | | | | | | | | | EEEEEEEEEEEEEEEEEEE
25V |B/C BIC B/C|B/C[B/C|B/C| BIC| BIC B/C B/C|B/C|B/C|B/C|B/C|B/C BIC BIC|B/C|B/C|B/ICE B lco| D D D L L L] | ]
50V [B/c/BiC BIC|B/C|B/CIB/C|B/C|B/C B/C B/C|B/C|B/CIB/C!BIC]B/C B/C B/C|B/C!B/C| B/CIEIIEED /
0805
100V B/C B/C B/C|B/C|B/C|B/C| B/C| B/C B/C B/C|B/C|B/C|B/C|B/C|B/C B/C B/C|B/C|B/C|B/CH:
250V |BIC_B/C BIC|B/C|B/C|B/C| BIC| BIC B/C B/C|BIC|B/C|BC|BIC|B/IC BIC BIC|B/C|B/C|BICE [ [ T 1
25V B/C|B/C| B/C| B/C| B/C| B/C B/C|B/C|B/C|B/C|B/C|B/C B/C B/C|B/C!|B/C|B/C|B/C|B/C B/C B/C B/CY:¢i: D D/E|D/E|D/E| D/E| D, 1 |
1206 50V | | [BCIBICIBIC[BICIBIC B/IC B/CIBICIBICIBIC BIC| BIC BIC BIC| BIC| BICIBIC|BIC| B/IC BIC B/C_B/CILEf ERERERER [ ]
100V B/C| B/C| B/C| B/C| B/C B/C B/C|B/C|B/C|B/C|B/C|B/C B/C BIC|B/C|B/C|B/C|B/C|B/C B/C B/C B/CIEEE
NPO 250V B/C| B/C| B/C| B/C| B/C B/C B/C|B/C|B/C|B/C| B/C| B/C B/C B/C|B/C|B/C|B/C|B/C|B/C B/C B/C B/CIEIN
50V
1210[ 100V
1KV [ [ [ [ ] [ T [ ] [ [ ] L[] I R I O O [ ]
50V [ [ [ [ | [ [ [ | [ [ |
1812 100V [ [ [ [ ] [ [ [T [ [ ]
1KV
1825| 500V
Dielectric Size | Rated olo oo o o o
Characteristic Voltage e |£ |N |% |'$ |8 S
16V
25V
0805 | 50V
1206 puuuuwmuw ESESEEES EI!I!IEII!I#!I!IEII!I!\EEEEEEI?!I!I!
X7R [ EIE[EE[E[E BBece ESESESES [DEDEE ETF]FIF]F FIFIEIFIFTE[FIEIF]
250V 7SI e e e e ) ) S S \‘WIEII!IEIIEII*EI
1210 |5V [CE[CTAClCR[CoPE]D/E]b/E DE[DEDEDE DD E[EF[EF FTF]FIF FIFTFIFT ]
100V [CE[eAci[cP[o BB EDE]DE DE[DEDEDEDEDEEFEF FTF] FIF FI ]G]
1812 |2 [DIDI D[ Doe[peDEDE EEJ ET E] ETE[ E] ETer[ererer erfer FIFTF
100V [DIDI DD ook E[E[ E] E] E] E] E] EJEF[EF[Erer EF PG
2990 5%V [D]D DD D[ E[EIE[ ] EJEF[Er[erer Eere] FIF1 G |
100V [DID DIDIDFTFIFIFIFlerererer erfer FI T F BN
Class Size DIEIeCtr-IC- Rated Certificated [SToTolalalolalalalolals ‘—Cva—pja—cvf—an.(—:efajgf (EFL — == ool oo oo o (o [o
Characteristic | yoltage S8 E888EEEEEEHEHEEE MR EEEEEEEEEENEEEEE
Xi7Y2 | 2208 X7R 250Vrms | TUV/UL [EREHEHEHEHEr FIFIF P IF Pl FIFIFIFIFIFIF F]
X1/Y2 | 2220 X7R 250Vrms | TUV/UL [ FTFIFIFIFIFTFIFIFIFIFIFIF FIF[FIFIFIFIGIH]
Note : Available with Standard or Polymer Termination (Super Term)
HOnly Polymer Termination (Super Term) Available
Symbol Code S [¢) A B C D E F G H

Thickness(mm) | 0.3+0.03 | 0.5+0.05 | 0.6+0.1 [0.85+0.15| 1.0+0.1/-0.05 [1.25+0.20] 1.6+0.2 [ 2.0+0.2 | 2.4+0.2 | 2.8+0.2
= Other dimensions, capacitance values and voltage ratings are available on request. Please contact your local Holy Stone office.
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HCN Series - High Cap NP0

Multilayer Ceramic Chip Capacitors
[ High Cap. NPO ]

HCN series

Replacement for Film Capacitor

& Features
O Small size & high Capacitance
U Suitable for wave and reflow soldering
U4 Excellent characteristics and tight tolerances
U Excellent Bias, high temperature stability &
low Tan &
U Replace Film Capacitors
U RoHS compliant

¢ Summary of Specifications

Holy Stone

25

LS PG,
i

& Applications
O Suitable for ADSL filter circuits,
cable Modem and coupling circuits,
general Telecommunication use,
power (Inverter for oscillation circuit), wireless
charger and audio circuit

Operation Temperature -55°C ~+125°C

Rated Voltage 16Vdc to 50Vdc

Temperature Coefficient

NPO : < 30ppm/ °C

, -55°C ~+125°C (EIAClass 1)

Capacitance Range 1nF ~ 120nF

Dissipation Factor

Q>1000 at 1KHz 20 'C

Insulation Resistance

10GQ or 500/C 2 whichever is smaller (C in Farad)

Dielectric Strength

250% Rated Voltage for 1~ 5 seconds @ 50mA max. current

Aging

0% per decade hr.

¢ How To Order

[ ¢ | [ 1206 N | [ 103 | [0 ] [ 025 | [T
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF

C: MLCC Ex.: N: NPO Ex.: Ex.: Ex.: T:T&R 7"
(Multilayer 0603 102 : 10x102 F:4+/-1% 016:16Vdc R: T&R 13"
Ceramic 0805 103 : 10x103 G:+/-2% 025:25Vdc B: Bulk
Chip of 1206 124 : 12x104 J 1 +-5% 050:50Vdc
Capacitor) 1210

1812

@ Holy Stone
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HCN Series - High Cap NP0

|HHEC

& Characteristics

Holy Stone

Temperature Capacitance Coefficient
5000
4000 E
3000 E
2000 E
1000

——NPO-1812/683
—— Film-1812/683

dC/C (ppm)

-1000 F
-2000 F
-3000 F
-4000 E
-5000

55 45 35 25 -15 -5 5 15 25 35 45 55 65 75 85 95 105 115125
Temperature('C)

100000

10000

1000

100

Ohm

0.1

0.01

0.001

Z/ESR & Frequency

I

I

Z- MLCC- NPO 18112/683

ESR-MLCC NPO 1812/683
Z- Film Cap 1812/683 M
ESR- Film Cap 1812/683

0.1

10 100

Frequency (KHz)

1000

10000 100000

L 2 Application Example Circuits

560pF
. . 11
R Filter 5nFJ_ 1'8nFl 1'8nFl 350F TxFilter 00 3
680F T=470F T180F  34.2KR O—w———ar 24.75KR
15nF=F 2.7nF
680uH <680uH 680uH EE42KR 680uH 24.75KR
100nF : 348R T
O L Y = 1 560’;
4 Dimensions Unit : mm [inches]
BW B TYPE L W T (max) B (min) BW (min)
1.60£0.10 | 0.80£0.10 0.95 0.40 0.15
/ 7 0603 [.063+.004] | [.031+.004] [.037] [.016] .006]
T 0805 2.000.20 | 1.25+0.20 1.45 0.70 0.20
[.079+.008] | [.049 +.008] [.057] [.028] [.008]
1206 3.20+0.30 | 1.60%0.20 1.80 1.50 0.30
[.126+.012] | [.126+.008] [.071] [.059] [.012]
1210 3.20+0.30 | 2.50+0.20 2.20 1.60 0.30
| w [.126+.012] | [.098+.008] [.087] [.063] [.012]
! L ! 1812 4.6010.30 | 3.20+0.30 2.20 4.00 0.30
[.181£.012] | [.126+.012] [.087] [.157] [.012]
4 Capacitance Range
Dielectric . Capacitance Range
oacensie | ¢ | Y SIS NN RS R R EE [ 2[R [R BB 3R B8 [E R [2 &
16V ARRERER
0603 [ 25V RRRARERRE
50V FREREEE
U 5 5 T6 T [CTDTDIDIDIDIDID DID]
0805 | 25V  |FIRERMRGGRGRGEG
BVl ETETE R clnlnInlnlnlDlD DIDI
16V
1206 25V
50V
16V
1210 25V
50V
NPO
16V
1812 25V
50V
16V -\
2220 [ 25V []
50V ]
16V A
1825 25V - EE[]
50V E[]
R EooR ook ooR EooR Ao R e i il sy
2225 | 25V D[D]
oA oioipfiplpiplplplpliplplp pipfplplplplplplplplplp DID]
Symbol Code S O A B C D E F G H
Thickness(mm) | 0.3+0.03 | 0.5+0.05 | 0.6+0.1 |0.85+0.15| 1.0+0.1/-0.05 |1.250.20| 1.640.2 | 2.040.2 | 2.4+0.2 | 2.840.2

é. = Other dimensions, capacitance values and voltages rating are available. Please contact Holy Stone.
Holy Stone
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LCC Series - Large Size Multilayer Ceramic Chip Capacitors

Multilayer Ceramic Chip Capacitors
[ Large Size Ceramic Chip Capacitors |

LCC series

@ Features

O Optimized internal designs offers the highest

voltage rating (up to 8KVdc)

O Capacitance range from 100pF to 47uF and sizes

from 1515 to 3640

U Available with proprietary surface coating for arc

prevention

O Available with flexible termination (Super Term) to
minimize the effects of mechanical stress

& Applications

O Power Supplies
QO Surge protection
4 Isolation

O Ballast
O Snubber

U Voltage Multipliers

O DC-DC Converters

O RoHS compliant

€ Summary of Specifications

O Custom applications

. Holy Stone

Q Industrial control circuits

Operation Temperature

-55°C ~+125°C

Rated Voltage

50Vdc to 8KVdc

Temperature Coefficient

NPO : <+

30ppm/ C

, -55~+125°C (EIAClass 1)

X7R :<+15%

, -55~+125°C (EIA Class I )

Capacitance Range

NPO : 100pF to 220nF , X7R : 1000pF to 47uF

Dissipation Factor

NPO: Q=1000 ,

X7R :D.F.=2.5%

Insulation Resistance

10GQ or 500/C2 whichever is smaller (C in Farad )

Aging NP0 :0% , X7R:2.5 % perdecade of time
Dielectric Strength V < 500V : 200% Rated Voltage
500V <V < 1000V : 150% Rated Voltage
V >1000V : 120% Rated Voltage
€ How To Order
¢ il 220 §[_x Jl 103 J[_« Jl _r2 J[_ 1 J[_N J[ s J[_x |
Product Chip Size Dielectric Capacitance|Tolerance |Rated Packaging |Termination|Testing Special
Code Unit : pF Voltage EX: Requirement|Requirement
C:MLCC |[EX.: Ex.: Ex.: Ex.: Ex.: Ex.: N: Ex.: Ex.:
(Multilayer 1515 N :NPO 100 : 10x100 |J : +/- 5% 050:50Vdc [T :T&R ; ' S: O: Arc
Ceramic  |2520 X: X7R 471 :47x10" [K: +/-10% |251:250vdc |W : Waffle  |Ni Barrier/Sn|Standard Prevention
Chip of 3530 102 :10x102 M : +/-20% |631:630Vdc |B : Bulk Plate Electrical Coating
Capacitor) |3640 102:1000Vdc P:PdAg  |H: Iy Gushion
Hi-Reliability |Termination
(Super Term)

@ Holy Stone
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LCC Series - Large Size Multilayer Ceramic Chip Capacitors /H'IEC
Holy Stone

€ Dimensions
Unit : mm [inches

BW B TYPE L w T(max) | B(min) | BW (min)
3.800.50 | 3.80:0.50 |  3.20 1.60 0.30
7 1515 [15+.020] | [.15+020] | [.126] [.059] [012]
:I:T o500 | 6.35t0.50 | 5.0040.50 |  3.20 4.00 0.30
[25£.020] | [.20+.020] [126] [157] [012]
/ 3530 | 8.90£0.50 | 7.6040.50 |  5.00 5.50 0.30
[35£.020] | [.30+.020] [200] [217] [012]
| w 3640 | 9:20t0.50 | 10.240.50 |  5.00 6.00 0.30
L ! [36£.020] | [.40+.020] [200] [236] [012]

€ Capacitance Range

size | Dieletric Capacitance (pF) maximum
50V 100V 250V 500V 1KV 2KV 3KV 4KV 5KV 8KV
NPO 473 393 333 103 222 821 471 221 680 —
1515 X7R 395 275 225 333 103
474 104 |—r 472 222 102
NPO 823 683 563 473 103 392 222 102 471 101
2520 X7R 22 1 47
6 06 - > 125 274 123 562 182
NPO 224 184 104 823 473 103 472 332 102 251
3530 X7R 336 226 685 154 333
225 474 223 103 392
NPO 224 184 104 823 473 123 562 392 122 561
3640 X7R 336 396 725 184 393
275 524 273 183 472

Under development, please contact Holy Stone

» All values are capacitance EIA codes.
= Other dimensions, capacitance values and voltages rating are available. Please contact Holy Stone.

Soldering And Handling Precautions:

Large ceramic capacitors are more prone to thermal and mechanical cracks. To minimize mechanical cracks, capacitors have to be
handled carefully in the original waffle pack container, carrier tape or other suitable container. Care must be taken that these capacitors
do not come into contact with each other which can cause chip outs, cracks or other mechanical damage.

The recommended method for soldering large chips is reflow soldering. Wave soldering and manual soldering with Iron is not
recommended. Ceramic capacitors must be preheated with less than 2°C/second rate to about 50°C below the reflow temperature. Any
sudden increase or decrease in temperature more than the recommended rate, during soldering, may cause internal thermal cracks.

Options:

» HEC offers polymer termination (Super Term) for very large chips to minimize mechanical cracks due to board flexing.

» To minimize the potential for surface arcing in higher voltage applications, HEC offers the option of a proprietary surface coating.
» Pd/Ag termination is also offered as a standard option for Hybrid circuits and other applications.

@HowStﬁne
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Holy Stone

RDC Series - Radial Dipped Ceramic Capacitor

Radial Dipped Ceramic Capacitors
[General Used Capacitors — 6.3V-1KV]

RDC series

@ Features

U Advanced process technology produces thinner
layers of ceramic dielectric and offers higher
voltage rating and capacitance values

U4 Provides good frequency response

U High reliability

a RoHS compliant

U Halogen free

@ Applications
O Suitable for Automotive Electronics, Power supplies
U Inverter and Converter
4 Fuel pump, Water pump, Hybrid engine, Door lock,
and Wiper

€ Summary of Specifications

NPO, X7R:-55°C ~+125°C , XB5R:-55°C ~+85°C , Y5V:-30°C ~+85°C

16Vdc to 1KVdc

Operation Temperature
Rated Voltage

Temperature Coefficient NPO : <+ 30ppm/C , -55°C ~+125°C (EIAClass 1)
X7R :<+15% , -55°C ~+125°C (EIAClass T )
X5R :<+15% , -55°C ~+85°C (EIAClass T )
Y5V :< +22~-82% , -30°C ~+85°C (EIAClass T )
Capacitance Range NPO : 10pF to 100nF
X7R : 180pF to 22uF

X5R : 0.1uF to 22uF

Y5V : 0.01uF to 2.2uF

Please refer to HEC specification data sheet by request or contact Holy Stone
10GQ or 500/C Q2 whichever is smaller (C in Farads)

NP0 :0% , X7R,X5R:2.5% , Y5V:6% per decade of time

Dissipation Factor
Insulation Resistance

Aging

Dielectric Strength

V <50 : 250% Rated Voltage

V<500V : 200%

Rated Voltage

500V < V<1000V : 150% Rated Voltage

1000 <V : 120%

Rated Voltage

¢ How To Order

Lproc | [ x 4 | [« | e | e | [_A | [n~_|
Product Dielectric Capacitance | Tolerance Rated Voltage |Leader Style & |Lead Length | Optional Suffix &
Code Unit : pF Dimension & Packaging | Special requirement
RDC: Ex.: Ex.: Ex.: Ex.: Ex: Ex.: Ex.:

Radial N : NPO 2R0 : 2.0pF C : +/-0.25pF 007:6.3Vdc D Type S: 5.0mm Blank: No special

Ceramic X : X7R 100 : 10x10° | D : +/-0.50pF 010:10Vdc CD:4.5x5.5mm | M: 10.0mm requirement
Chip B : X5R 471 :47x10" | J : +/- 5% 025:25Vdc DD:4.5x5.5mm | L: 25mm min. | N: Halogen Free
Capacitor Y : Y5V 102 :10x102 | K: +/-10% 050:50Vdc ED:5.5x7.0mm | O: 30mm C:F=5.0+1.0 mm

M : +/-20% 101:100Vdc FD:7.5x8.0mm | A: Ammo Box (special lead
Z : +80/-20% 251:250Vdc K Type space)
631:630Vdc CK:4.5x5.5mm D: Special thickness
102:1000Vdc DK:4.5x5.5mm 4.0mm
EK:5.5x7.0mm
FK:7.5x8.0mm

@ Holy Stone

-924 -




RDC Series - Radial Dipped Ceramic Capacitor

|HHEC

Holy Stone
@ Structure & Standard Dimensions Unit : mm [inches]
TYPE | L (max) | W (max) | T (max) F £ (min) Od
Epoxy cD 4.5 5.5 2.5 2.5%0.5 25.0 0.5%0.1
MLCC [0.177] [0.217] [0.098] |[.098 *.020] [0.984] [0.020 £.004]
Solder CK 4.5 55 25 5.0+1.0 25.0 0.5%0.1
[0.177] [0.217] [0.098] |[.197 +.039 [0.984] | [0.020 £.004]
DD 4.5 5.5 2.5 2.5t0.5 25.0 0.5%0.1
I Lead Wire [0.177] [0.217] [0.098] |[.098+.020]| [0.984] | [0.020 *.004]
DK 4.5 5.5 2.5 5.01.0 25.0 0.5%0.1
[0.177] [0.217] [0.098] |[.197+.039]| [0.984] | [0.020 *.004]
ED 5.5 7.0 4.0 2.510.5 25.0 0.5%0.1
[0.217] [0.276] [0.157] |[.098+.020]| [0.984] | [0.020 *.004]
D.Type K.Type EK 5.5 7.0 4.0 5.0+1.0 25.0 0.5%0.1
T [0.217] [0.276] [0.157] |[.197 +.039]| [0.984] | [0.020 *.004]
—t—f e AN b 75 8.0 40 | 50t1.0 | 250 0.640.1
N [0.295] [0.315] [0.157] |[.197 £.039] [0.984] [0.024 £.004]
w|| 223 w 223 FK 7.5 8.0 4.0 6.0t1.0 | 250 0.6£0.1
2 [0.295] [0.315] [0.157] |[.236*.039]| [0.984] | [0.024 +.004]
-+ GD 7.6 9.4 6.9 6.041.0 25.0 0.6%0.1
[0.299] [0.370] [0.272] |[.236*.039]| [0.984] | [0.024 *.004]
t N JUL t _ |04 GK 7.6 9.4 6.9 9.511.0 25.0 0.610.1
[0.299] [0.370] [0.272] |[.374+.039]| [0.984] | [0.024 £.004]
~ ~ 7.5 7.0 4.0 5.0t1.0 25.0 0.610.1
|<—F>| I<—F> WD [0.295] [0.276] [0.157] |[.197 +.039]| [0.984] | [0.024 *.004]
WK 7.5 7.0 4.0 5.01.0 25.0 0.6%0.1
[0.295] [0.276] [0.157] [[.197 £.039]| [0.984] | [0.024 +.004]
4 Capacitance Range uD 7.0 10.7 6.90 5.041.0 25.0 0.640.1
NPO(N) Series [0.276] [0.421] [0.272] |[.197 £.039] [0.984] [0.024 £.004]
Type Gl B W[
WvDC 5ov|1oov|250v 16V [ 25V [ 50V [100V([250V]500V|630V| 1KV
Cap Min. [IE1 B BN 102|180|180 180|150|150|150|100
Cap Max. | El 11 BEX 4730 4730473 473 | 103 472l 392§ 102
Type
WVDC
Cap Min. 822I822I223 102'391 " 333'392'103'333
Cap Max. 273273 273 223 | 103]] 104 | 104 | 473 l§ 333
X7R(X) Series
Type C Dl B W]
WVDC |50V [100V 25V | 50V |100V|200V([250V|500V|630V| 1KV 250V|500V|630V| 1KV
Cap Min. 2232231332 102 181 [l 181 ] 392 221
Cap Max. 225 4750 225 224l 474 W 104 W 633 M 33301 124l 473l 473l 1531
Type
WVDC |50V [100V][250V]500V]630V] 1KV
[Tl 563l 563 ] 103§ 103 221 ] 221
Cap Max. |08 B2 K08 B4 3 [F
X5R(B) Series
Type D[] E] G[]
WVDC |25V |50V [100V| 25V | 50V | 25V | 50V [100V
[TV 154 154 W 10401 104 104
Cap Max.
Y5V(Y) Series
Type [ D[]
WVDC |25V
Cap Min.
Cap Max.

= Other dimensions, capacitance values and voltages rating are available. Please contact Holy Stone.

Holy Stone

25 -




HDC Series - High Voltage Ceramic Disc Capacitor

Ceramic Disc Capacitors

[ High Voltage Disc Capacitors |
HDC series - 1KVdc to 6KVdc

|HHEC

Holy Stone

HDC Series (ceramic disc capacitors) are ideal for use in general electronic products with voltage ratings

from 1KV to 6KV.
& Features

= Wide operating temperature range
» Low Loss at wide range of frequency

= High reliability
* RoHS compliant

= Halogen Free available

@ Applications

= DC-DC converters

» Suitable for LAN/WLAN interface
» Ballast circuit of back-lighting inverter

» Snubber circuit of switching power supplies

€ Summary of Specifications

= Modems and communication

Operation Temperature NPO/X7R :-55°C ~+125 C
Y5P/Y5S/SL :-25°C ~+85°C
Y5U/Y5V :-25°C ~+85C

Capacitance Range 2pF to 100nF

Rated Voltage 1KVdc to 6KVdc

Temperature Coefficient

NPO : < + 30ppm/ ‘C ,-55 C ~+125°C (EIAClass | )

SL : +350 ~ -1000ppm/ C , -25°C ~+85 C (EIA Class I)

Y5S : <+ 22% -25°C ~+85 TC

X7R :<+15% , -55°C ~+125°C (EIA Class Il)

Y5P : <+ 10% , Y5U : +22%/-56% , Y5V : +22%/-82% , -25 C ~ +85°C (EIA Class Il)

Dissipation Factor

Class | , NPO/SL : Q > 300 at 1MHz/1Vrms

Class Il , Y5P : DF <2.5% , Y5U/Y5V : DF <5.0% at 1KHz/1Vrms

Insulation Resistance

10GQ or 500/CQ whichever is smaller (C in Farads)

Aging

NPO : 0% , SL : 1.5% per decade of time

X7R, Y5P, Y5S : 3.5 % per decade of time

Y5U:5.0% , Y5V:7.5% perdecade of time
Dielectric Strength V< 2KV : 200% Rated Voltage
3KV : 175% Rated Voltage
6KV : 150% Rated Voltage
4 How To Order
HDC |SI3R0 |C| 602 |7||A||A||N
Product Code | Dielectric Capacitance Tolerance Rated Voltage | Lead Space Lead Length & | Lead Shape Optional
HDC: Unit : pF Ex.: Packaging Style Suffix
Ceramic Disc Ex.: Ex.: Ex.: 102:1000Vdc Ex.: Ex.: Ex.: Ex.:
Capacitor N : NPO 2R0 : 2pF C : £0.25pF 202:2000Vdc 5:5.00mm H:3.1mm S Type N :Halogen
S:SL 100 : 10x10° D : £0.5pF 302:3000Vdc 6 :6.35mm C:3.5mm 1:¢=0.50mm Free
L:Y5S 151 : 15x10! H: 3% 602:6000Vdc 7 :7.50mm S:5.0mm 2: ¢ =0.60mm
X : X7R J:+5% A:10.0mm M: 10.0mm 3: ¢ =0.65mm
P :Y5P K:+10% B:12.5mm L: 25mm min. 4: ¢ =0.80mm
Y : Y5V M : +20% T:T&R D Type
E :Y5U A: Ammo Box 9: ¢ =0.50mm
A:¢=0.60mm
B: ¢ =0.65mm
C:¢=0.80mm

@ Holy Stone
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HDC Series - High Voltage Ceramic Disc Capacitor

¢ Dimensions
S Type

D
lisil
8D
6KV

P,

Gr€ L

F
& Leakage Current

Holy Stone
Code Dimension
D ®20.5mm max.
F|5.0¢1.0mm| 7.50¢1.5mm | 10.022.0 1 455400 mm
G 0.5£0.1mm / 0.6+0.1mm / 0.8+0.1mm
T 8.0mm max.
DR 4.0mm max.

W

Characteristics

( Typical Reference)

[HHEC

NPO/SL -6KVdc Y 5P -3KVdc
0.20 1.20
_ SL/47pF/6KV _ 100 |
< 0.16 < .
c )/ £ Y5P/680pF/3KV
= £ 080
9 0.12 g Y5P/270pF/3KV
5 MW S oe0 |
o 0.08 [ YSP/180pF/3KV
g NPO/2pF /6KV g 040
3 o004 | 8 4.0 V
0.00 : : : : : : : 0.00 : : : : : : :
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
Vrms Vrms
4 Capacitance Range
Dielectric Vot Capacitance Range
- oltage ==l el =l ===
Characteristic 9 8|8|8 8|8|8|8 8|8|8|8|8|9|8|8|E|8|8|8 o|c\||m|oo|c\||r\|m|oa|r\|co|oo NS
N|Ov]o|INJO]O |~ |~ |N]|[N|O]O|ITFTIL]|O|O |~~~ ]~ | N |[N]|O|O|IFT|O]O]|©O |+~
NPO 3KV | I I I
6KV N |
1KV A N I I O
oL 2KV T [T T T T T 1T T T T T T T T T T T T 11
3KV N I N I O
6KV C L [T Irrrrrr1r——T1r
Y58 3KV | I O
Dielectric Vot Capacitance Range
ot oltage bl Bull Bl Dol Dol Rall Bl Dl Rulll Bl Dol Dl
Characteristic 9 O|N 5 wlmll\lmlml.\lolwlm 8|N|%|%|N|Q|%|%|Q|%l%lﬁ 8|$|8|9|8|8 213
||| NN ]|O O[T |OD]JO]|O |~ |~~~ | N]|N]|O|D|FT|D]JO]|O [~ |~ |N]JN]|O]|O]|T |+~
7R 2KV | I I N I O O B
3KV | I O I O
KV | N I
Y5P 2KV | N I I I O B
3KV | I I I N T I I I I
1KV H EH E B E B E EE =
Y5U 2KV H = | = = = = = =
3KV H O E E = = = |
vsv 1KV | EEEEEEE E = = =
2KV H = = = = ] |

= Other capacitance and voltage rating are available. Please contact Holy Stone.

vq$§' Holy Stone
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HDC Series - High Voltage Ceramic Disc Capacitor

|HHEC

Ceramic Disc Capacitors
[ Ultra High Voltage Disc Capacitors |

HDC Series — over 10KVdc

Holy Stone

HDC Series (ceramic disc capacitors) are ideal for use in general electronic products with voltage ratings

over 10KVdc.

& Features

U Wide operating temperature range
O Low Loss at wide range of frequency

O High reliability
O RoHS compliant

U Halogen Free available

€ Applications
O Suitable for LAN/WLAN interface
U Ballast circuit of back-lighting inverter
O DC-DC converters
O Snubber circuit of switching power supplies
4 Modems and communication
U High voltage power supply

€ Summary of Specifications

Operation Temperature

NPO/X7R :-55°C ~+125°C

Y5P/Y5S/SL  :-25°C ~+85°C

Y5U/Y5V :-25°C ~+857C

Capacitance Range

10pF to 10nF

Capacitance

1MHz/1KHz £ 20% /osc : 1 to 5Vrms, and 20 ‘C

Rated Voltage

Over 10KVdc

Temperature Coefficient

NPO : < + 30ppm/ °C , -55°C ~+125°C (EIA Class | )

SL : +350 ~ -1000ppm/ °C , -25°C ~ +85 °C (EIA Class )

Y5S (N3300) + 22% , 25°C ~+85°C

X7R:< £15% , -55°C ~+125C (EIA Class )

Y5P : <+ 10% , Y5U : +22%/-56% , Y5V : +22%/-82% , -25 C ~ +85 C (EIA Class Il)

Dissipation Factor

Class | , NPO/SL : Q > 300 at IMHz/1Vrms

Class Il , Y5P : DF < 2.5% , Y5U/Y5V : DF < 5.0% at 1KHz/1Vrms

Insulation Resistance

10GQ at 500Vdc 1 minute

Aging

NPO : 0% , SL : 1.5% per decade of time

X7R, Y5P, Y5S : 3.5 % per decade of time

Y5U :5.0 %, Y5V : 7.5% per decade of time

Dielectric Strength

150% Rated Voltage

¢ How To Order

[Hoc | [ E | [to2 | [m | [18 | [_A Lt Lc | L~
Product Code | Dielectric Capacitance Tolerance Rated Voltage |Lead Space Lead Length & | Lead Shape Optional Suffix
HDC: Unit : pF Ex.: Packaging Ex.: | Style Ex.:

Ceramic Disc Ex.: Ex.: Ex.: 103:10KVdc Ex.: L:25mm min. |Ex.: N :Halogen
Capacitor N : NPO 102 : 10x102 J 1 15% 123:12KVdc A :10.0mm D Type Free
S:SL 103 : 10x103 K:+10% 153:15KVdc B:12.5mm C:¢=0.80mm
L:Y5S M : +20% 203:20KVdc
X : X7R
P :Y5P
E:Y5U
Y : Y5V
@Hﬂﬁﬂbne
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HDC Series - High Voltage Ceramic Disc Capacitor /H‘IEC

Holy Stone
4 Dimensions
D Type
Dimension
Code
D Type
D Please contact Holy Stone
F 10.0+2 mm 12.5+2 mm
G 0.8+£0.1mm max.
T Please contact Holy Stone
DR 5.0mm max.
& Temperature Capacitance Coefficient & DC Bias (Typical Reference)
Y58 Temperature Capacitance Coefficient Y5S DC Bias Characteristic
30.0 10
20.0 o
10.0 | TSN \\\
— : 3 : : : < -10 T —
e 00 + + 3 + + &
g %) N
Q -100
Q 20 |
3 --,~-~ % 0
-20.0 .
-30.0 | -30
-40.0 -40
-30 -20 -10 0O 10 20 30 40 50 60 70 80 90 0 1 > 3 4 5 6 7 8 9 10
Temperature DC Bias Voltage (KVDC)
4 Capacitance Range
Dielectric Vol Capacitance Range
characterisic | 0 29° [SIR[BIBIRIRIBIRIRIBIRIR 5|&|5|5|&|§|5|5|§|5|5|& 8|‘u‘4|m|%|&|% 8|8
— |~ = |= & o o o < o |6 [ [+ |+~ = = & o o & ] o [© o |= = o o |« [ |= |~
10KV
NPO 15KV
20KV
10KV
SL 15KV
20KV
10KV
X7R 12KV
15KV
10KV
Y58 12KV T T T T T T T T T T 1T
15KV T T T T T T T T T T 1T 7
10KV T T T T T T T T T T T ]
Y5P 12KV
15KV
10KV
Y5U 12KV
15KV
10KV
Y5V 12KV
15KV

= Other capacitance and voltage rating are available. Please contact Holy Stone.

o
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HDC Series - High Voltage Ceramic Disc Capacitor /H'IEC

¢ Caution

Holy Stone

(1) Operating Voltage:

When DC-rated capacitors are to be used in AC or ripple current circuits, be sure to maintain the Vp-p
value of the applied voltage or the Vo-p which contains a DC bias within the rated voltage range.

When the voltage is applied to the circuit, starting or stopping may generate an irregular voltage for a transit
period because of resonance or switching. Be sure to use a capacitor with a rated voltage range that
includes these irregular voltages.

Voltage DC Voltage DC+AC Voltage AC Voltage Pulse Voltage (1) Pulse Voltage (2)

Positional [\/\f\ r
measurement AL VT Vpp Vp-p Vp-p 'J
 r —

(2) Operating Temperature and Self-generated Heat

(3)

Keep the surface temperature of a capacitor below the upper limit of its rated operating temperature range.
Be sure to take into account the heat generated by the capacitor itself. When the capacitor is used in a high
frequency current, pulse current or similar current, it may self-generate heat due to dielectric loss. The
frequency of the applied sine wave voltage should be less than 100kHz. The applied voltage load should

be such that the capacitor's self-generated heat is within 20°C at an atmosphere temperature of 25°C. When
measuring, use a thermocouple of small thermal capacity-K of g0.1mm in conditions where the capacitor is
not affected by radiant heat from other components or surrounding ambient fluctuations.

Excessive heat may lead to deterioration of the capacitor's characteristics and reliability. (Never attempt to
perform measurement with the cooling fan running. Otherwise, accurate measurement cannot be ensured.)

Fail-Safe
It should be assumed that if the capacitor fails, it will fail in short circuit mode. Be sure to provide an
appropriate fail-safe function, like a fuse in your circuit, if failure would cause an electric shock, fire or fumes.

(4) Operating and storage environment

The insulating coating of capacitors does not form a perfect seal; therefore, do not use or store capacitors
in a corrosive atmosphere, especially where chloride gas, sulfide gas, acid, alkali, salt or the like are
present, and avoid exposure to moisture. Before cleaning, bonding or molding this product, verify that these
processes do not affect product quality by testing the performance of a cleaned, bonded or molded product
in the intended equipment. Store the capacitors where the temperature and relative humidity do not

exceed 35°C and 75%RH. Use capacitors within 12 months.

(5) Vibration and impact

=

Do not expose a capacitor or its leads to excessive shock or vibration during use.

o
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HDC Series - High Voltage Ceramic Disc Capacitor /H'IEC
Holy Stone

(6) Soldering
When soldering this product to a PCB/PWB, do not exceed the solder heat resistance specification of the
capacitor.

Subjecting this product to excessive heating could melt the internal solder joint and may result in
thermal shock that can crack the ceramic element. When soldering capacitors with a soldering iron, it
should be performed in following conditions.

Temperature of iron-tip: 400 degrees C. max.

Soldering iron wattage : 50W max.

Soldering time : 3.5 sec. max.

Failure to follow the above cautions may result, in worst case, in short circuit and cause
fuming or partial dispersion when the product is used.

(7) Cleaning (ultrasonic cleaning)
To perform ultrasonic cleaning, observe the following conditions.
Rinse bath capacity : Output of 20 watts per liter or less.
Rinsing time : 5 min. maximum.
Do not vibrate the PCB/PWB directly.
Excessive ultrasonic cleaning may lead to fatigue failure of the lead wires.

(8) Rating

Capacitance change of capacitor

(a). Class 1 series (Temp. Char. SL - NP0)
Capacitance might change a little depending on the surrounding temperature or an applied voltage.
Please contact us if you intend to use this product in a strict time constant circuit.

(b). CLASS 2 Series (Temp. Char. X7R,Y5S,Y5P,Y5U and Y5V)
Capacitors have an aging characteristic, whereby the capacitor continually decreases its capacitance
slightly if the capacitor is left on for a long time. Moreover, capacitance might change greatly

depending on the surrounding temperature or an applied voltage. Therefore, it is not likely to be
suitable for use in a time constant circuit.

Please contact us if you need detailed information.

v"é“v Holy Stone
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SDC Series — Safety Ceramic Disc Capacitors

[HHEC

Ceramic Disc Capacitors
[ Safety Disc Capacitors — X1Y1& X1Y2]

SDC Series

®

c®

Holy Stone

s | [ 2 2]

&

This specification applies to the following Safety Standards that are recognized for Ceramic Capacitors

used in Electronic Appliances.

@ Features & Applications

U Operating temperature range guaranteed up
to 125°C (UL/CSA:85C)

O Safety capacitors specially designed for use
in Modem, Facsimile, Telephone and other
electronic equipment for lighting and surge
protection, EMI filter and isolation.

O The series is recognized by UL,CSA,TUV,CQC

U Coated with Flame-retardant epoxy resin
(conforming to UL 94-0 standards)

U Suitable for automatic insertion

a RoHS compliant

U Halogen Free available

@ Related Standards and Certificate Numbers

O Safety capacitors specially designed for use
in Modem, Facsimile, Telephone and other
electronic equipment for lighting and surge
protection, EMI filter and isolation.

U Interference suppressor for AC line of
electronic equipment

Certificated Body | Relation Standard Number Rated Voltage
TUV IEC 6038414 R 50152038
EN 60384-14
UL UL 60384-14 E300818 ST s
CUL/CSA CSA [E60384-14 | E300818
CB Report IEC 60384-14 HU841-M1 T
ENEC EN 60384-14 HNG9245677 HNG9245678 HNG9I245679 '
cac GB/T14472-1998 | CQC13001096459 /CQC13001096458 | 51400 VAL
IEC 60384-14 CQC13001096461/CQC13001096470
CQC13001086961/CQC 13001086960
CQC13001095807

¢ How To Order

Lsoc | [P | [_1o | | | [0 ) 2 ] 72 1 [Aa ] 21
Product Code | Dielectric Capacitance Tolerance Class Rated Voltage |Lead Space Lead Length Lead Shape
SDC: Unit : pF Ex.: S Type
Safety Disc Ex.: Ex.: E Ex.: 2: Ex.: Ex.: 1:¢=0.50mm
Ceramic N : NPO 100 : 10x10° J 1 15.0% 10 : X1/Y1 Y2 Cap:250V | 5:5.00mm H:3.1mm 2:¢=0.60mm
Capacitor S:SL 151 :15x10! K:+10% 50 : X1/Y2 X1 Cap:400V |6 :6.35mm C:3.5mm 3:¢=0.65mm

X : X7R M : +20% 7 :7.50mm S:5.0mm 4:¢=0.80mm

P :Y5P 3: A:10.0mm M: 10mm

Y Y5V Y1 Cap:250V | B:12.5mm L : 25mm min D Type

E:Y5U X1 Cap:440V T:T&R 9:¢ =0.50mm

A: Ammo Box A: ¢ =0.60mm

4: B: ¢ =0.65mm
Y1 Cap:400V C:¢=0.80mm
X1 Cap:440V

@ Holy Stone
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SDC Series — Safety Ceramic Disc Capacitors /H‘lEC

€ Summary of Specifications Holy Stone
Operation Temperature -25°C ~ +125°C
X1:440 VAC / Y1:250 VAC : 4000VAC for 1 minute
Dielectric Strength X1:440 VAC / Y1:400 VAC : 4000VAC for 1 m!nute
X1:400 VAC / Y2:250 VAC : 2600VAC for 1 minute
X1:440 VAC / Y1:250 VAC : 2pF to 4700pF
X1:440 VAC / Y1:400 VAC : 2pF to 4700pF
Capacitance Range X1:400 VAC / Y2:250 VAC : 2pF to 10,000pF
Class | , NPO/SL : Q > 300 at 1MHz/1Vrms
Dissipation Factor Class Il , Y5P : DF <2.5% , Y5U/Y5V : DF <5.0% at 1KHz/1Vrms
Insulation Resistance 10,000MQ min. at 500Vdc
¢ Dimensions
S Type D Type
|(—>|D |<l>| |<—>|D |<l>| Code Dimension
D ® 16.0mm max.
F 5.0+1.0 7.50+1.5 | 10.0£2.0 12.5+2.0
mm mm mm mm
DR DR G 0.5£0.1mm / 0.6£0.1mm / 0.8£0.1mm
L L T 8.0mm max.
DR 4.0mm max.
e F
& Leakage Current Characteristics ( Typical Reference )
P -Y2 250VAC E/Y - Y2 250VAC
0.7 4.0
< 06 | < 35 SDCY 103502
E 45| SDCP471K502" £ 30 /M
g = SDCE472M502
S 04 3 2.5
3 3 20
o 0-3 SDCP221K502* g 1.5 /
g 02| T 40 / SDCE222M502'
S o4 SDCP101K502] § s /
0 0.0 zZ—— _ SDCE102M502
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Vrms Vrms
& Capacitance Range . .
P 9 Body Diameter (max.) / Body Thickness (max.)
Capacitance Range
Class TC [cTolalololalololololol=lcl=l=l=l=l=l=l=]=l=lo]a]aa oo oo o[ [o
lc|jc|c|o|v|d|o|o|N]|O|o|ldN|v]jo|ld|IN]O|DIN|O|lK|O|L]|O|O|N|D|DIN]|O]|AN O
AN|lo|v]|O|~ |~ |N|O]|O|F]|O|+~ ||~ ]|~ | N|N|D|DV|IFT|O]|O| ||~ | N|N]|O|O|TF]|O]|D©O |+~
NPO | i
S 5 s 65] 55 65 o6 5
X1:400VAC
va z5vac [ [55 S5E[e B [e5 [es 6 o [on o7 [ [7 o7 a7 a7 [ar [sw o7 107
Y5V
NPO  [EB
X1:a40vAC [ 8L [66 5656969696 v6 15|
Y1:250VAC [ Y5P
Y5U
NPO [EB
X1:440VAC| SL &8 &/[ &3] 98] 98] 98] 9B [ 108
Y1:400VAC | Y5P 8/8 8/8 8/8
YsU I
Holy Stone
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SDC Series — Safety Ceramic Disc Capacitors /H'IEC

€ Caution (Rating) Holy Stone
(1) Operating Voltage
Be sure to maintain the Vp-p value of the applied voltage or the Vo-p which contains a DC bias
within the rated voltage range.
When the voltage is started to apply to the circuit or it is stopped applying, the irregular voltage
may be generated for a transit period because of resonance or switching. Be sure to use a capacitor
within rated voltage containing this irregular voltage.

Voltage DC Voltage DC+AC Voltage AC Voltage Pulse Voltage (1) Pulse Voltage (2)

Positional [\/\/\ r -
Measurement vo-p vo-p Vp-p QUL Vp-p Vp-p 'J
— —

(2) Operating Temperature and Self-generated Heat
Keep the surface temperature of a capacitor below the upper limit of its rated operating
temperature range. Be sure to take into account the heat generated by the capacitor itself. When the
capacitor is used in a high-frequency current, pulse current or the like, it may have the
self-generated heat due to dielectric-loss.
Applied voltage should be the load such as self-generated heat is within 20°C on the condition of
atmosphere temperature 25°C. When measuring, use a thermocouple of small thermal capacity-K
of ¢ 0.1mm and be in the condition where capacitor is not affected by radiant heat of other
components and wind of surroundings. Excessive heat my lead to deterioration of the capacitor’s
characteristics and reliability.

(3) Test condition for withstanding Voltage
I. Test Equipment
Test equipment for AC withstanding voltage shall be used with the performance of the wave
similar to 50/60 Hz sine waves.
If a distorted sine wave or over load exceeding the specified voltage value is applied, a
failure may be caused.

Il. Voltage Applied Method
When the withstand voltage is applied, the capacitor’s leads or terminals shall be firmly
connected to the output of the withstand voltage test equipment, and then the voltage shall
be raised from near zero to the test voltage.
If the test voltage is applied directly to capacitor, the test voltage should be applied at the *zero cross
point. At the end of the test time, the test voltage shall be reduced to near zero, and then capacitor's
lead or terminal shall be taken off the output of the withstand voltage test equipment.
If the test voltage is not applied from the near zero voltage point and applied directly to
capacitor, a surge voltage may arise, and cause the capacitor to fail.

Voltage sine wave

* ZERO CROSS is the point where voltage sine wave gy
pass 0V.- See the right figure. \ /

Zero Cross

(4) Fail-Safe
It should be assumed that if the capacitor fails, it will fail in short circuit mode. Be sure to provide an
appropriate fail-safe function, like a fuse in your circuit, if failure would cause an electric shock, fire or
fumes.

&y e




SDC Series — Safety Ceramic Disc Capacitors /[-HEC
Holy Stone

4 Caution (Storage and operating condition)

The insulating coating of capacitors does not form a perfect seal; therefore, do not use or store
capacitors in a corrosive atmosphere, especially where chloride gas, sulfide gas, acid, alkali, salt are
likely to be present. And avoid exposure to moisture. Before cleaning, bonding, or molding this product,
verify that these processes do not affect product quality by testing the performance of a cleaned,
bonded or molded product in the intended equipment. Store the capacitors where the temperature and
relative humidity do not exceed 35°C and 75%RH. Use capacitors within 12 months.

€ Caution (Soldering and Mounting)

1. Vibration and impact:
Do not expose a capacitor or its leads to excessive shock or vibration during use.

2. Soldering:
When soldering this product to a PCB/PWB, do not exceed the solder heat resistance specification of
the capacitor. Subjecting this product to excessive heating could melt the internal junction solder and
may result in thermal shocks that can crack the ceramic element.
When soldering these capacitor with a soldering iron, it should be performed in following conditions.

Temperature of iron-tip: 400 degrees C. max.

Soldering iron wattage: 50W max.
Soldering time: 3.5 sec. max.

3. Cleaning (ultrasonic cleaning):
To perform ultrasonic cleaning, observe the following conditions.
Rinse bath capacity: Output of 20 watts per liter or less.
Rinsing time: 5 min maximum.
Do not vibrate the PCB/PWB directly.
Excessive ultrasonic cleaning may lead to fatigue destruction of the lead wires.

@ Caution (Handling)

Vibration and impact
Do not expose a capacitor or its leads to excessive shock or vibration during use.

Failure to follow the above cautions may result, in worst case, in a short circuit and cause
fuming or partial dispersion where the product is used.
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Technical Specifications

Holy Stone

Specifications & Test Conditions

Item Specification Test Conditions
Operating Char. Operating Temp.
Temperature NPO(N) -55°~ +125°C
SL (L) -55°C~+125°C
X5R (B) -55°C~ +85°C
X7R (X) -55°C~ +125°C
X8R (H) -55°C~+150°C
X7E (C) -55°C~+125°C
X6S (S) -55°C~+105°C
Y5V (Y) -30°C~ +85°C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within the specified tolerance SSS;SL Frequency Voltage
Quality Factor Class I (NPO/SL):
More Than 30pF : Q =1000 C<100pF 1MHz+10% 1.0+0.2Vrms
30pF & Below: Q=400+20C (C:Cap., pF) C>100pF 1KHzt10%
Dissipation Class IT (X7R/X5R/X6S/Y5V): 1KHzt10%  1.0%0.2Vrms
Factor Pleerl]se cgeck thg summery of specification of Perform a heat temperature at 150+5°C for
each product series ;
Class IT (X7E: Maximum 1% 30min. then place at room temp. for 24+2hr.
Insulation 10,000MQ) or 500/C Q whichever is smaller Applied Yoltage : rated voltage
Resistance for rated voltage>10V and greater 100/C Q Charge time : 60+5 sec.
for rated voltage<10V. Charge-discharge current shall be less than
50mA current.
X1/Y2 and X2/Y3: 10GQ min Applied voltage: 500V charge time 60 sec
. . . . . V<50V : 250% rated voltage
wﬁ:fs"’tt;fd D%::;'g\fj;‘c breakdown or mechanical 100V < V <500V : 200% rated voltage
V<V <1000V : 120% I
Voltage (DWV) 500V <V <1000 0% rated voltage

(Unless otherwise
stated on product
descriptions)

X1/Y2 and X2/Y3

Voltage applied for 1~5 sec.

Current is limited to less than 50mA

X Capacitor : Applied voltage 1075Vdc(4.3Ur)
Y Capacitor: Applied Voltage 1500Vac

For 1 Min. Current limited to less than 50mA

Temperature Char. Temp. Range Cap. Change Clasgzl (:)1/C1 ToT1)T x 100%
Capacitance NPON)  -55C-+125°C  3oppm/C o, [O2CV/CT(T2TIIx100%
Coefficient SL (L) -55°C~+85°C +350/ (C2-G1)/C1 x 100%
-1000ppm/ 'C _ ° )

X7R(X) -55C~+85°C  +15% E;%Zﬁ:;?pfgﬁ;at”re(25 )

X5R (B) -5 GCN +12500 * 15f’ C1:Capacitance at standard temperature

X8R (H) '550 C~+159 Cc £15% C2:Capacitance at test temperature

X5E (C)  -55C~+85°C +4.7%

X6S (S) -55°C~+105°C +22%

Y5V (Y)  -30°C~ +85°C +22/-82%
Adhesive Strength No indication of peeling shall occur on the A 5N-f (= 0.5Kgf) pull force

of Termination

@ Holy Stone

terminal electrode.

<1 5N-f shall be applied for 10+1 sec.
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Specifications & Test Conditions

ltem

Specification

Test Conditions

Resistance to

No mechanical damage or capacitance

The board should bend 1.0mm with a rate of 1.0

Flexure of change more than the following table. mm/sec. i
R230 .
Substrate Char. Capacitance Change yd = Ei‘fn"if'”g
NPO(N)/SL(L) =< + 5.0% of initial value
X7R (X) = +12.5% of initial value
X5R (B) < +12.5% of initial value | 45+1mm  45+1mm |
X6S (S) = +12.5% of initial value
Y5V (Y) = + 30.0% of initial value
Solderability More than 90% of the termination surface Solder Temperature : 24515°C

should be soldered so the metal part does not
come out or dissolve .

Dip Time : 5% 0.5 sec.
Immersing Speed : 25110% mm/s

Solder :HB63A
- Flux :Rosin
Preheat : At 80~120 'C For 10~30sec.
Resistance to Appearance No mechanical damage shall Class I capacitor shall be set for 48+ 4 hours at
Soldering Heat occur room temperature after one hour heat treatment
Capacitance  Class T (NPO): at 150 +0/-10°C before initial measuring.
Within 2.5% or £0.25pF whichever Preheat : at 150+10°C for 60~120sec.
is larger of initial value Dip : solder temperature of 260+5°C
ClassTl: Dip Time : 10 + 1sec.
Char. Cap. change Immersing Speed : 25+10% mm/s
X5R(B) < +7.5% of initial value Solder :H63A
X7R(X) < +7.5% of initial value FluX * Rosin
X6S (S) < 17.5% of initial value
Y5V(Y) < +20% of initial value Measure at room temperature after cooling for
Class I : 24 + 2 Hours
Q/Tané To satisfy the specified initial value Class1l : 48 + 4 Hours
Insulation To satisfy the specified initial value
Resistance
Temperature Appearance  No mechanical damage shall Class Tl capacitor shall be set for 48+4 hours
Cycle occur at room temperature after one hour heat
Capacitance Glass 1 (NPO): tr;iz;t;r:ﬁir:]t at 150 +0/-10 C before initial
Within 2.5% or +0.25pF whichever ring- . .
is | ) f initial ) | Capacitor shall be subjected to five cycles of
IS farger ot initial vaiue the temperature cycle as following:
Char. Cap. change . ) .
XSR(B)  <7.5% of initial value ?tep o RL‘:;D'T(;: e T'mgém'”)
X7R(X) <*7.5% of initial value - b- s
X8R(H) <x7.5% of initial value
X7E(C) <+47.5%of initial value ~ S Max Rated Temp.+3/-0 30
X6S(S) <*7.5% ofinitial value 4 25 3
Y5V(Y)  =#20% of initial value Measure at room temperature after cooling for
- o Class I:24 2 Hours
Q/Tané To satisfy the specified initial Class I - 48 + 4 Hours
value
Insulation To satisfy the specified initial
Resistance  value
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Specifications & Test Conditions
Item Specification Test Conditions
Humidity Appearance  No mechanical damage shall ClassTI capacitor shall be set for 48+4 hours at
occur room temperature after one hour heat treatment
Capacitance Class 1 NPO(N)/SL(L): at 150 +0/-10 “Cbefore initial measure.
Within 5.0°/? or 10.5pF whichever Temperature : 40+ 2 C
is larger of initial value Relative humidity : 90 ~95%RH
colass Il Gap. changs Test Time : 500 +12/-0 hr
X5R(B) < #12.5% of initial value
X7R(X) <+12.5% of initial value )
X8R(H) < +12.5% of initial value Measure at room temperature after cooling for
<*12. oA+
X7E(C) _<*+12.5%of initial value  gyocr - aa 4 4 por
X6S(S) < *12.5% of initial value T
Y5V(Y) <*30% of initial value
Q 30pF & over : Q =350
Class I 10 to 30pF : Q=275+2.5C
30pF & below: Q=200+10C
Tané Please see table 1 for details
ClassT
Insulation 1,000MQ or 50/C Q2 whichever
Resistance is smaller for rated voltage>10V
and greater 10/C Q) for rated
voltage<=10V. (C in Farad)
Damp Heat/ Appearance No mechanical damage shall ClassTl capacitors applied DC voltage of the
Steady State occur rated voltage is applied for one hour at
Capacitance Class I (NPO)/SL(L): maximum Operating temperature +3°C then

s . shall be set for 4814 hours at room
0 +
i\/svirljnei'gf/;,n(i)tira_l%;iz': whichever temperature and the initial measurement shall
9 be conducted.

%lﬁ:rs I Cap. change Applied Voltage :Rated Voltage
: . o Temperature : 40+2°C
XSR(B) <112.5% of initial value Relative humidity : 90 ~95%RH
X7R(X) <+12.5% of initial value Tast time - 500 +12/-0Hr
X8R(H) <+12.5% of initial value Current app“ed 50 mA Max.
)

X7E(C) <#12.5% of initial value
X6S(S)  <#12.5% of initial value Measure at room temperature after cooling for

- Class 1:24 =2 Hours
Y5V(Y) <+30% of | val
5V(Y) <130% of initial value Class T - 48 + 4 Hours

Q 30pF & Over : Q =350
Class 1 10 to 30pF : Q=275+2.5C

30pF & Below: Q=>200+10C
Tanéd Please see table 1 for details
ClassT

Insulation 500MQ or 25/C Q2 whichever is

Resistance  smaller for rated voltage>10V
and greater 5/C () for rated
voltage=10V. (C in Farad)
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Specifications & Test Conditions
Item Specification Test Conditions
High Temperature Appearance No mechanical damage shall ClassTi Capacitors : The applied DC test
Load oceur voltage is applied for one hour at maximum
(Life Test) operating temperature £3°C, then left to stabilize

Capacitance Class I (NP0)/SL(L): 4
Within 5.0% or +0.5pF whichever for 48+4 hours at room temperature before the

. S initial measurement is taken.
is larger of initial value

Class1I: Applied voltage : please see HEC specification
Char. Cap. change data sheet.
X5R(B) < +12.5% of initial value _ .
X7R(X) < +12.5% of initial value Tempgrature : max. operating temperature
X7E(C) = +12.5% of initial value cor 1Mme : 1000 +48/-OHr
= e e R Current applied : 50 mA max.
X7R(S) <*12.5% of initial value
Y5V(Y) < *30% of initial value Measure at room temperature after cooling for
Class I : 24 + 2 hours
Q 30pF & OVer : Q ;350 CIaSSH 148 + 4 hours
Class 1 10 to 30pF : Q=275+2.5C
30pF & Below: Q=200+10C
Tané Please see table 1 for details
Class Tl

Insu'lation 1,000MQ) or 50/C QO whichever
Resistance s smaller . For rated voltage>10V
and greater 10/C Q for rated

voltage=10V. (C in Farad)
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.
oceur Vibrate the capacitor with an amplitude of
Capacitance Within the specified tolerance 1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
Q/Tané To satisfy the specified initial in about 1 min.
value

Repeat this for 2 hours each in 3
perpendicular directions.
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@ Multilayer Ceramic Chip Capacitor
e Bulk Packing
Standard packing 10Kpcs/pack, others according to customers’ request.
® Tape Packing
Paper Tape Embossed Tape
Top Cover Tape Top Cover Tape
)
Embossed Carrier Tape
Empty Section Empty Section
| 40mm min. | Chip Section | 20mm min. |
I | I
_._.9._._0_/ o — o — o —om — 0 — o — o _o_._.o_._._o._//
[ I
- — | 400mm min.
Drawing Direction
Material And Quantity (¢180mm)
Chip Size Dimension (mm) ¢180mm reel
(EIA Code) L w T Paper Tape Plastic Tape
0201 0.6 0.3 T<0.33 15,000 pcs/reel N/A
0402 1.0 0.5 T<0.55 10,000 pcs/reel N/A
0603 1.6 0.8 T<0.90 4,000 pcs/reel N/A
0805 2.0 1.25 T<0.90 4,000 pcs/reel N/A
0.9< T<1.25 N/A 3,000 pcs/reel
1206 3.2 1.6 T<0.90 4,000 pcs/reel N/A
0.9< T<1.25 N/A 3,000 pcs/reel
T>1.25 N/A 2,000 pcs/reel
1210 3.2 2.5 T<1.25 N/A 3,000 pcs/reel
T>1.25 N/A 2,000 pcs/reel
1808 4.6 2.0 T<1.25 N/A 3,000 pcs/reel
T>1.25 N/A 2,000 pcs/reel
1812 4.6 3.2 T<2.20 N/A 1,000 pcs/reel
T>2.20 N/A 700 pcs/reel
1825 4.6 6.35 T<2.20 N/A 700 pces/reel
T>2.20 N/A 400 pcs/reel
2208 5.7 2.0 T<2.20 N/A 1,000 pcs/reel
2211 5.7 2.8 T<2.20 N/A 1,000 pcs/reel
T>2.20 N/A 700 pcs/reel
2220 5.7 5.0 T<2.20 N/A 1,000 pcs/reel
T>2.20 N/A 700 pcs/reel
2225 5.7 6.35 T<2.20 N/A 700 pcs/reel
T>2.20 N/A 400 pcs/reel

NA : Not Available
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® Tape Dimensions and
Paper Tape

Pitching Hole

Specifications

Chip Cavity

Unit : mm

0201 0402

0603 0805 1206

1210

0.3740.1

0.6140.1

1.1040.2 1.5040.2 1.9040.2

2.9010.2

0.6740.1

1.2040.1

1.9040.2 2.3010.2 3.5040.2

3.6010.2

4.000.1

- >

2.040.05

- >

2.0040.1

- >

4.00£0.1 - >

1.7510.1 - >

3.5+0.05 - >

8.00+0.3

- >

¢1.5+40.1/-0

- >

TR

1.1 max. - >

Embossed Tape

Pitching Hole

Chip Cavity

< t

< I
(@]

o
O
m

|HHEC

Holy Stone

Unit : mm

0805 1206

1210 1808 2208 1812

1825 2211

2220

2225

1.510.2 1.910.2

2.910.2 2.510.2 2.510.2 3.610.2

6.910.2 3.210.2

5.410.2

6.910.2

2.3t0.2  3.510.2

3.610.2 4.910.2 6.110.2 4.910.2

4.910.2 6.1+0.2

6.1+0.2

6.110.2

4.010.1

2.0+0.05

4.010.1

8.0£0.1

>

1.7540.1

3.510.05

5.540.05 >

8.0+0.3

12.0 +3/-0 >

4.0 max. >

i

P ErERPMMPRPP
AN

015 min

Holy Stone
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Thickness  0.50+0.05 0.80+0.10 0.60%0.10

Holy Stone
Reel Dimensions
I I Unit : mm
0402 t0 1210 __1808 to 2220
A ¢ 382 max. ¢ 178+0.2
p— B ¢ 50 min. ¢ 601+0.2
C ¢ 13+0.5 ¢13+0.5
- TT|TTBT T D geites ¢21408
I E ¢ 2.0+0.5 ¢2.0t05
W 10%0.15 1310.3
t 2.010.5 17114
[ 1.0 1.0
A W t
Bulk Cassette Packing
e 1S E
E E T Cassette Packing Unit : mm
s ¢ & —
, 53.3mm ;gl §l gi Chip Size 0402 0603 2012
i Length 1.00£0.05  1.60#0.10  2.00+0.20
____________ ____ Width 0.504+0.05 0.80+0.10 1.2510.20
I

=

=

=

=

1

1

1

1

1

1

1

1

1

1

1

1
—
==

1.5 2'mm 71 -
10mm 2.0 % mm Quantity 50,000pcs  15,000pcs  10,000pcs
3.0 2*mm
oS .
= ES | E
=)
! 11040.7 mm :

@ Cover Tape Peel Force

1657 1& / Top Tape
l

] ~<=——— Bottom Tape

The peel force of cover tape is 5 to 70 grams in the direction of arrow.
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@ Ceramic Disc Capacitors Packing Information (SDC,HDC Series)
e Bulk Packing
Standard packing 300pcs,500pcs&1,000pcs/pack, others according to customers’ request.
Bulk Package Lead Code Qt'y/One Pack
HDC Series HCSM/L 1,000 /500 pcs
SDC Series HCSM/L 500 /250 pcs
e Tape Packing
P, : : ) : i e
!:fo @:l t2
—0 t1
at Unit:mm
Lead Space
5.00mm 6.35mm 7.50mm
Pitch of component P 12.741.0
Feed Hole Pitch P, 12.710.3
Hole center to component center P, 6.3511.3
Body diameter D 11.0 max
Hold position W1 8+1.0-0.5
Hold tape width W, 10 min
Hold position W, 910.5
Lead wire clinch H, 16+1.5-0.5
Total tape thickness 1 0.610.3
Total thickness, tape& lead wire t2 1.5 max
Feed hold diameter ¢ D, 4.010.2
Deviation across tape h 2.0 max
Protrusion Length AL 1.0 max
® Packing Dimensions
Reel Dimensions : Ammo Dimensions :
M w Unit : mm
<> Code Dimension
Wi 56
Wi 44
H H D 340
A 30
J L B 84 ’
1 H S
Yo}
+
B
NE 330+5mm
: 1
D W1 48+3mm

e Packing Quantity

Unit:mm
Package One Box / One Reel Carton Box
Taping Reel Pack 1,500 / 2,000 pcs 15,000 / 20,000 pcs
Ammo Box Pack 1,000/ 1,500 pcs 10,000/ 15,000 pcs
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The Multilayer Ceramic Chip of Capacitors supplied in bulk, cassette or taped & reel package are ideally
suitable for thick-film Hybrid circuits and automatic surface mounting on printed circuit boards.

Mainly use in electric circuit for by-pass, filtering and smoothing circuit.

€ Shapes and Dimensions

L |

BW | B |
: I-
w Solder Metal
Barrier
External Electrodes
T Inner Electrodes

Cross Section

Dimension (mm) [inches] C=¢g4¢ AN
t
ElAstyle L w Tmax. BWmin _ Bmin. C : Capacitance
0201 0.6010.03  0.30+0.03 033 010  0.20 € o: Dielectric constant in the air
[.024+.002] [.011+.002] [.013] [.004] [.008] & : Proportional dielectric constant
0402 1.00t0.05  0.50t0.05 055  0.15 0.30 A :Overlap Area
[.039+.002] [.020+.002] [.022] [.006] [.012] t : Dielectric Thickness
0603 1.6010.10 0.80+0.10 0.95 0.15 0.40 N :Layers
[.0631.004] [.031+.004] [.037] [.006] [.016]
0805 2.00+0.20 1.25+0.20 1.45 0.20 0.70
[.079+.008] [.049+.008] [.057] [.008] [.028]
1206 3.20+0.30 1.6010.20 1.80 0.30 1.50
[.126+.012] [.063+.008] [.071] [.012] [.059]
1210 3.20+0.30 2.50%0.20 2.60 0.30 1.60
[.126+.012] [.098+.008] [.102] [.012] [.063]
1808 4.60+0.30 2.00+0.20 2.20 0.30 2.50
[.181+.012] [.079+.008] [.087] [.012] [.098]
1812 4.60+0.30 3.2010.30 3.00 0.30 2.50
[.181+.012] [.126%.012] [.118] [.012] [.098]
1825 4.60+0.30 6.3510.40 2.60 0.30 2.50
[.181+.012] [.250+.016] [.102] [.012] [.098]
2208 5.70+0.40 2.00+0.20 2.20 0.30 3.50
[.220%.016] [.197+.008] [.087] [.012] [.137]
2211 5.70%0.40 2.80%0.40 3.00 0.30 3.50
[.220+.016] [.110+.016] [118] [.012]  [.137]
2220 5.70+0.40 5.00+0.40 3.00 0.30 3.50
[.220+.016] [.197+.016] [118] [.012] [137]
2225 5.70%0.40 6.3510.40 3.00 0.30 3.50
[.2201.016]  [.250+.016] [.118] [.012] [.137]

€ Nominal Capacitance and Tolerance

1. Standard Combination of Nominal Capacitance and Tolerance

2. E Series (Standard Number)

Class EIA Tolerance Nominal Capacitor E- Application Capacitance
Symbol Series

[ NPO J (#5%),K (10%) E-12 ,E-24 Series E-3 1.0 22 4.7

I X7R K(+10%), M(£20%) E-3,E-6 Series E-6 1.0 15 22 3.3 4.7 6.8
X7E K(+10%), M(+20%) E-3,E-6 Series E12 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2
X5R K(*10%). M(¥20%) E-3.E-6 Series E24 1.0 1.2 15 1.8 22 2.7 3.3 3.9 4.7 56 6.8 8.2
Y5U M(+20%),Z(+80/-20 %) E-3 Series 1.1 1.3 1.6 2.0 2.4 3.0 3.6 43 5.1 6.2 7.5 9.1
Y5V M(*20%).Z(+80/-20 %) E-3 Series
Z5U M(£20%),Z(+80/-20 %) E-3 Series

@fhﬂy Stone
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@ EIA Designations
For Class I Dielectrics For Class II Dielectrics
Coefficient of Multiplier applicable | Tolerance of temp. Low Temp. High Temp. Max. %AC
capacitance to column coeff.(ppm/ C) Symbol Symbol Symbol
(ppm/ C) N Ny
55C X +45°C 3 +1.0% A
0.0 C 1.0 0 30 G -30C Y +65°C 4 +1.2% B
1.0 M 10 ! 60 H +10C  Z +85°C 5 +2.2% o]
1.5 P -100 2 120 J +105C 6 3.3% D
2.2 R -1000 3 250 K H25C 7 +4.7% E
23 f ;110000 g ?ggo "\‘A A50°C 8  |+7.5% F
B U 0 5 2500 N +200°C 9 +10.0% P
100 . +15.0% R
+22.0% S
+1000 8 +22% /-33% T
+10000 9 +22% /-56% u
Ex.: COG Negative 0+30ppm/ C +22% /-82% \

U2J Negative  750+120ppm/ C
Ex.: X7R -55~+125°C 115%

#Operating Temperature Range Y5V -30~ +85°C +22%/-82%
Class  EIA Symbol Dielectric Code Temperature Range(C) Capacitance Change Reference Temperature
[ NPO N -55TC ~+125°C 0%30 ppm/C 25T
SL L -25C ~+85 T +350/-1000 ppm/C 25C
I X7R X -55C ~ +125C +15% 25C
X7E C -55C ~ +125C +4.7% 25C
X5R B -55C ~ +85C +15% 25T
Y5V Y -30C ~ +85C +22/-82 % 25C
Y5U E -30C ~ +85C +22/-56 % 25T
Z5U Z +10°C ~ +85C +22/-56 % 25C

@ Dielectric Material — Aging Rate

AC/C( %) Aging Rate Aging Rate
2 NPO: 0
0 ‘ ! ! X7R/X5R : 1 ~ 4 % /decade
2 NPO Y5U/Z5U : 4~6% / decate
4 \ I~ Y5V : 6~10 % /decade
5 \\ T After performing De-Aging at 15015 °C for 30 minutes and
\ I~ X5R/IXTR placement at room temperature for 48 hours.
8 \ ~l
10 AN
12 \\ ™
14 N Y5U/Z5U
™
-16 N
18 N\ Y5V
0 10 100 1000
(48Hr) hour
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Precautionary Information

¢ Construction of Board Pattern

Improper circuit layout and pad/land size may cause poor solder joints between the component and the
PC board. Insufficient solder may create a weak joint, and excessive solder may increase the potential for
mechanical or thermal cracks in the ceramic capacitor. Therefore we recommend the solder pad/land size
to be as shown in the following table:

1. Size and recommend land dimensions for reflow soldering

c Capacitor ~ Slit Land EIA Code Chip (mm) Land (mm)
| - L W A B C D E
l + 0201 0.60 0.30 0.2~0.3 | 0.2~0.4 | 0.2~0.4 - --
0402 1.00 0.50 0.3~0.5 | 0.3~0.5 | 0.4~0.6 - --
E 0603 1.60 0.80 | 0.4~0.6 | 0.6~0.7 | 0.6~0.8 - --
T 0805 2.00 1.25 | 0.7~0.9 | 0.6~0.8 | 0.8~1.1 - -
1206 3.20 1.60 2.2~2.4 | 0.8~0.9 | 1.0~1.4 | 1.0~2.0 | 3.2~3.7
W 1210 3.20 2.50 22~24 | 1.0~12 | 1.8~23 | 1.0~2.0 | 4.1~4.6
|‘—)| Solder Resistor 1808 4.60 2.00 2.8~34 | 1.8~2.0 | 1.5~1.8 | 1.0~2.8 | 3.6~4.1
D 1812 4.60 3.20 2.8~34 | 1.8~2.0 | 2.3~3.0 | 1.0~2.8 | 4.8~5.3
' B A 1825 4.60 6.35 2.8~34 | 1.8~2.0 | 5.1~58 | 1.0~40 | 7.1~8.3
2208 5.70 2.00 4.0~46 | 2.0~22 | 1.5~1.8 | 1.0~4.0 | 3.6~4.1
2211 5.70 2.80 4.0~46 | 2.0~2.2 | 2.0~2.6 | 1.0~4.0 | 4.4~49
2220 5.70 5.00 4.0~46 | 2.0~2.2 | 3.5~4.8 | 1.0~4.0 | 6.6~7.1
2225 5.70 6.35 4.0~4.6 | 2.0~2.2 | 51~5.8 | 1.0~4.0 | 7.1~8.3

2. Mechanical strength varies according to location of chip capacitors on the P.C. board.
Design the layout of components on the PC board in such a way to minimize the stress imposed on
the components, upon flexure of the boards in depanelization or other processes.

Il

perforation

X

slit

———— coo=———"—""—"= 000 ——]

F1 |

€ Mounting

1. Sometimes cracking can be caused by the impact load of the pick and place nozzle.
In the pick and place operation, if the low dead point is too low, excessive stress is applied to
component. This may cause cracks in the ceramic capacitor, therefore it is required to move the low
dead point of the nozzle to the higher level to minimize the board warpage and stress on the
components. Nozzle pressure should be adjusted to N to 3N (static load) during the pick and place

operation.

Component layout close to the edge of the board or the
“depanelization line” is not recommended.
Susceptibility to stress is in the order of: a>b>c and d>e

Excessive Stress

Warping of Board

Warping of Board

Nozzle
- PCB
/Crack
I 1 D‘\ Support pin
2. Amount of Adhesive
a a
Y Ig! |<—> Example : 0805 & 1206
[ ] a 0.2mm min.
b 70 ~100 ¢#m
! — c Do not touch the solder land
<1 [l
c (¢}

@ Holy Stone
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€ Handling after chip mounted

1. Proper handling of the PCB is recommended since excessive bending and twisting of the PC board may
induce mechanical stress and cause internal cracking of the capacitor.

Higher potential of crack Lower potential of crack

Bending

Twist

2. There is a potential of cracking if board is warped due to excessive load from the

check pin
X O
|
ck pin

Support Pin

I — b
Y17
Check pin
Che

3. Examples of PCB de-panelization jigs:
The outline of PCB breaking jig is shown below. It is recommended when dividing or breaking PCB that
they are held near the jig where no bending will occur, this way there will be no compressive stress is
applied to the capacitors on the PCB. Do not hold the PCB at a position which is far away from the jig,
tensile stress to the capacitors may cause them to crack.

—— PCB
— V-groove
PCB splitting jig
Poor Dividing Recommend Dividing
Load Direction Load Direction Load Direction
PCB Chip —— Chip
Component . — Component :
V-groove Load Direction —
I | | a | I | |
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#Soldering
1. Wave Soldering

Most components are wave soldered with solder at 230 to 250°C. Adequate care must be taken to
prevent the potential of thermal cracks in the ceramic capacitors. Refer to the soldering methods below
for optimum soldering benefits.

Recommend flow soldering temperature Profile

Soldering
| Pre-heating | I Cooling
300 ) | | 1
Soldering Method Change in Temp.(C)
250 1206 and Under AT <100~130°C max.
O 230
@ 200
= AT /
o
Q
£
(o]
'_
| 120seconds or more | | 60seconds or more|
2to 3 sec.

To optimize the result of soldering, proper preheating is essential:
1) Preheat temperature is too low
a. Flux flows to easily
b. Possibility of thermal cracks
2) Preheat temperature is too high
a. Flux deteriorates even when oxide film is removed
b. Causes warping of circuit board
c. Loss of reliability in chip and other components
Cooling Condition:
Natural cooling in air is recommended. Forced cooling should be avoided, however if the chips are
dipped into a solvent for cleaning, the temperature difference (AT ) between the solvent and the chips
must be less than 100°C.
2. Reflow Soldering
Preheat to the reflow temperature is recommended to decrease the potential of thermal cracking in the
components. The recommended heating rate depends on the size of component, however it should not

exceed 3°C/Sec.
Recommend reflow profile for Lead-Free soldering temperature Profile (MIL-STD-202G #210F)
. Soldering .
I Pre-heating | I Cooling |
I ) ) |
260max. 260 'C max./ 10 sec. >He Soldering Method Change in Temp.(C)
297 1206 and Under AT <190°C
e 1210 and Over AT <130
g AT ¥ The cycles of soldering : Twice (Max.)
©
(0]
Po T TYTTOIOTOTTRPR 59 I TTTT T PP
£
(0]
'_

150°C /60sec. Min. 70 to 90 sec.
@Ho&itone
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3. Hand Soldering
Sudden temperature changes in ceramic capacitors will result in a temperature gradient within the
component and therefore may cause internal thermal cracking. In general a hand soldering method is not
recommended unless proper preheating and handling practices have been taken. Care must also be
taken not to touch the ceramic body of the capacitor with the tip of solder Iron. The soldering iron tip
should always be placed on to the solder pad.

350
Soldering Method Change in Temp.(C)
250 1206 and Under AT <150°C
/ \ 1210 and Over AT <130°C

200
ar \

Temperature (°C)

Within 5 seconds. —){—|<—

How to Solder Repair by Solder Iron

1) Selection of the soldering iron tip
The required temperature of soldering iron for any type of repair depends on the type of the tip, the
substrate material, and the solder land size.

2) recommended solder iron condition

a.) Preheat the substrate to (60°C to 120°C) on a hot plate. Note that due to the heat loss,
the actual setting of the hot plate may have to be higher. (For example 100°C to 150°C)

b.) Soldering iron power shall not exceed 30 W.

c.) Soldering iron tip diameter shall not exceed 3mm.

d.) Temperature of the iron tip shall not exceed 350°C, and the process should be finished
within 5 seconds. (refer to MIL-STD-202G)

e.) Do not touch the ceramic body with the tip of solder iron. Direct contact of the soldering iron tip
to ceramic body may cause thermal cracks.

f.) After soldering operation, let the products should be allowed to cool down naturally in air.

& Storage

Store the capacitors where the temperature and relative humidity do not exceed 40°C and 70%RH.
We recommend that the capacitors be used within 12 months from the date of manufacturing. Store
the products in the original package and do not open the outer polyethylene bag until just before
usage. If it is open, seal it as soon as possible or keep it in a desiccant with a desiccation agent.
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Reducing Short Circuit Risks — Super Term / H"E C
Holy Stone

Internal MLCC crackin ] o 2 NSO
el Suner [ermn Advaniages
failure modes. If ceramic
capacitors are subjected
to severe mechanical
stress, a bending crack
may occur. This crack
can run through two or
more electrodes of
opposing polarity and
result in a short circuit.
Typical bending cracks
are shown below. In the
worst case scenario,

these short circuits may * “Flexible” Termination Layer incorporated

lead to the MLCC : .
overheating and + Reduce Cracking due to Mechanical Stress

catastrophic failure. Typical Applications are power circuit input and output filtering, smoothing...

force
Ag/Cu
Plating-Ni

Plating-Sn
Solder —

PCB Bending

Standard termination construction may result in cracking during PCB bending, vibration, Depanelizing, etc.

Actual Examples:

The failure mode results
from PCB bending forces.
These cracks may not be
visible on the MLCC
L\ surface. Cross sectional
EY . Crack running through " Crack analysis is required to

F . at least two electrodes. determine these internal

Surface View Cross Section View cracks.

Failure Mode Type 2 (wetting greater than 2/3 of thickness)

MLCC cracking frequently
occurs during the circuit
board depanelizing
process. The root cause is
knife (blade) vibration
during the process.

Crack

Top View Cross Section View
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Reducing Short Circuit Risks — Super Term

Holy Stone

Holy Stone has developed the “Super Term” Series (TX suffix in the part number), which
incorporates a “cushion layer” in the termination structure. This construction effectively absorbs external
forces, reduces the incidence of cracking and improves overall product reliability. Super Term product
applications include: high temperature automotive, power circuits and other critical end products with

extreme processing conditions.
TX Product

Ag/Cu
Cushion Layer
Plating-Ni
Plating-Sn
Solder

PCB

Reliability/Durability Comparison
(a) Thermal Shock Comparison ( 0805/X7R)

Bending

force

Crack
Prevention

(b) Substrate Flexure Comparison ( 0805/X7R)

Thermal Shock
50

40 ¢ Normal O TX Serieﬁ‘

g
[0}
& 30
14 *
[0}
5 20 | o
© &
w L4
10 >
\d
*
0 a—0-a 8-l
1 10 100 1000 10000
Cycles

Flexure of Substrate

*{ ® Normal ® TX Series‘ 77777777777777777

o o N o ©

N

Benging Capability (mm)

[SEENENIS
—
e

Thermal shock test on standard termination results in
inception of failure at 500 cycles. Super Term TX Series
reliability improves to over 3000 cycles.

Bending test on Super Term shows an improvement of
about 5.0 mm bend vs. an average of about 2.0 mm. for
standard termination.

Polymer Ag

During destructive bending test,
the PCB is subjected to bending
until capacitor failure. With Super
Term there is no cracking damage
in the ceramic. Super Term
effectively prevents ceramic body
cracking during extreme
mechanical stress as simulated by
this test.

Plating : Sn
Plating : Ni

Glass Ag
Polymer Ag

Super Term failures resulting from destructive bending test tend to occur in the OPEN mode and not
short circuit mode typical of standard termination failures. The Super Term cushion layer material is
a "polymer silver” material and can be seen in the above photo.

@Hﬁh Stone
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Coated Products for Surface Arc Prevention

MLCC Arc Prevention —

Due to the open and porous nature of
the surface of the X7R dielectric,
moisture and/or dirt which will have a
lower resistance than the dielectric
grains, can become entrapped in the
surface. Dirt can also include any flux
residues as a result of the soldering
process. This dirt/flux as well as
becoming entrapped into the surface will,
in itself, attract additional moisture onto
the surface thus reducing the surface
resistance and the voltage at which
arcing occurs. Surface arcing or
flashover at worst can cause equipment
failure during isolation testing and, in
addition, will leave a carbon track on the
surface which can lead to eventual
failure of the capacitor.

for Hi-Pot Testing Holy Stone

AfC Prevention

Increases
voltage at
which
arcing
OCCuUrrs

Passed IEEE 802.3
1500VAC or 2250VDC

Typical Applications for telecommunication devices(IEEE802.3) in LAN interface, Ballast...

Holy Stone has developed an Arc Prevention
coating process that coats the surface of the
dielectric without encroaching onto the termination
material. This coating makes the surface of the
dielectric non porous and prevents moisture and dirt
becoming trapped  thus reducing the surface
resistance and the arcing voltage of the capacitor. It
has been shown that the arcing voltage can be
increased by up to 65% on soldered parts by using
the Holy Stone Arc Prevention Coating.

Typical surface arcing on X7R MLCC is from termination-to-termination
(shown in polarized light)

NPO & X7R Material Characteristic Comparison

Item NPO X7R « The different grain shape and size will lead to
Dielectric Constant 30 ~ 100 2000 ~ 4000 different grain density after sintering.
I. Resistance >101° Q >10"" Q
B.D. Voltage 70-~80 Vdc/um 40~50 Vde/um * The grain size of NPO dielectric is smaller than
Grain Size = 500nm 900nm ~ 1500nm tr:at (t)f X7R resulting a denser and less porous
Y : : = structure.
Grain Size Soom
(x8000) p L . .
2| *Surface porosity will trap dirt, flux and moisture
§°4 v |causing the surface resistance to dramatically
= | decrease.
Porosity =1 Low surface re3|stan§e will cause lthe arcing
(x1000) || voltage to reduce, possibly leading to failure of the
capacitor or equipment during isolation testing.
: Using the Holy Stone Arc Prevention coating
effectively makes the surface of X7R dielectric
similar to that of NPO.

@ Holy Stone
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Coated Products for Surface Arc Prevention / H"E C

Holy Stone
Creepage distance v.s. Arcing Voltage Recommended Solder Pad Design
-— C Capacitor | and
@— Solder Resistor
Chip (mm) Land (mm)
EIA Code 1 W A B C

1808 46103 20402 3.2~36 1.2~2.4 1.5~1.8

1812 4.610.3 3.240.2 3.2~3.6 1.2~2.4 2.3~3.0

2208 57104 2.040.2 4.0~4.6 1.2~2.4 1.5~1.8

. 2211 57404 2.0+0.3 4.0~4.6 1.2~2.4 2.0~2.6

Soldgr b.alls reduce the creepage dlst_ance between 2220 57404 50 0.4 4,046 1904 35-48
terminations and thus reduce the arcing voltage

The distance between terminations also has a direct effect on the arcing voltage. The greater the distance
(chip size) the higher this voltage will be. Solder pad design will have a significant effect on the arcing of
high voltage capacitors. Above is our recommended solder pad land design or each chip size.

Arc Prevention Coating.
The application of the Arc Prevention coating, which is a high insulation resistance material, coats the surface
of the dielectric with a smooth and non porous layer that prevents moisture entering the surface pours and also

aids cleaning post soldering. The following diagrams show the difference between coated and non coated X7R
components.

Surface Comparison High Voltage Test Comparison
Item Porosity (x1000) High Voltage Test
Before e : 70 T T 1111
__ 60 e Normal Type .
& 50 || o Coated Product
g 40
o
© 30 |
= ¢ 0O
® 20
L
10 *
[m]
0 Tr 2
After 100 1000 10000
Voltage (Vdc)

* The coating reduces the porosity of the X7R surface and provides a smooth surface which help prevent surface arcing.
* The maximum Hi-pot test level will be increased by >1000Vdc after coating with both unsoldered and soldered cpmponents.

Using the Holy Stone Arc Prevention coating increases the surface arcing voltage of X7R capacitors to almost
that of an equivalent NPO part. However the higher dielectric constant of X7R allows for higher capacitance
values to be achieved in any given case size.

The Holy Stone Arc Prevention coating provides a total solution to the harmful effects of surface arcing.
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RoHS Compliant /H‘lEC

Holy Stone
® Description:
MLCC , Ceramic Disc Capacitors: NPO, SL, X7R, X5R, X6S, X7E, Y5V and Y5U dielectrics.
e Basic Construction/Homogenous Material :
(a) Standard Type (b) “X” Type: Super Termination (Option)
Solder Metal Solder Metal
Barrier

Barrier
External Electrodes
Inner Electrodes

Polymer Electrodes
External Electrodes

nner Electrodes

Ceramic Body Ceramic Body

 Multi-layer Ceramic Chip capacitors are Homogenous devices manufactured from materials that cannot be
mechanically disjointed into different materials.
» Multi-layer Ceramic Chip products : Standard sizes are fully RoHS Compliant.

Group Series RoHS Cadmium |Hexavalent |Lead * Mercury | PBBs PBDE
Status Chromium
Limit [<0.01% <0.01% |<0.1% <0.01% [<0.01% 0.01%

MLC NCC,HCC,VAC,RFC, |Available (v J V J J J
Family HCX, SMC, LCC
Surtace | 1oxLDC, HTG Available |+ N N N N N
Products | HCN,SAC Available [+ J YA J J J

SCC,

HVC NPO Available [+ J A V V J

X7R Available |+ \/ N/ \ \ \

* Pb in internal ceramic insert — exempt from RoHS annex 7 to Article 4.1

RoHS Status Lead-Free Status / MSL level

% External plating : 100% Matte Sn as Standard. % Pb-free Reflow & Wave Solder compliant, MSL=1
« Reflow : 260°C max recommended.
e Wave :260°C max recommended,
Wave & Reflow profile refer to HEC recommended solder

profile.
Part Number Designation: RoHS Compliant : No Change to P/N
(Generally no change to P/N, but available Pb-Free : No Change to P/N
as P/N prefix at customer request)
Product Marking : Pb free : Pb free @
(available at customer request, highlighted or
marked on reel and container) refer to JEDEC&IPC Std.
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ISO Certifications / HJEC

Holy Stone
ISO Certification
Plant Certificated Date Organization Registration No.
Taipei HQ/Lung Tan Factory ISO 9001:2008 20,Mar.,2002 BvQl TW14041Q
Taipei HQ/Lung Tan Factory ISO 14001:2004 29,May,2003 BvQl TW14014E

ISO 9001:2008 ISO 14001:2004

ny A
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REZLERNBRAT
Holy Stone Enterprise Co., Ltd.

Taiwan
+ Taipei HQ/ & 3t 48 )\ 3)
L&A TAHNER LB K251

1FL, No. 62, Sec.2, Huang Shan Rd., Nei Hu Dist.,
Taipei, Taiwan, R.O.C.
Tel: 886-2-26270383
Fax: 886-2-27987181

Zip code: 114

Kaohsiung Sales Office / #& # 4-2 8)

BRATLESE M F —2%336510426
10FL-1, No.336, Bo-Ai 2nd. Road, Zuoying Dist.,
Kaohsiung, Taiwan, R.0.C.

Tel: 886-7-5508889
Fax: 886-7-5508786

Zip code: 81358

China
+ Shanghai Sales Office | .k ¥
g 38 4 T 2511605 & 45 4R A48 A 164
16F, Shouxinyindu Building, 1160 YanAn (W) Road,
Shanghai, China

Tel: 86-21-51875266
Fax: 86-21-62826722

Zip Code: 200052

* Suzhou Sales Office / # #
HRHAMEEH LIB25 AL RIFISE

Room 405, Human Resource Square,
No. 22 Shishan Road, Suzhou New District,
Jiangsu, China
Tel: 86-512-82100058
Fax: 86-512-68026968

Zip code: 215021

Singapore
* Holy Stone Holdings (Singapore) Pte., Ltd.

Blk 7 Kallang Place #03-04 ,Singapore
339153

Tel : (65) 6513 2343

Fax: (65) 6563 6705

USA

* HolyStone International
41700 Ivy Street, Suite “D”, Murrieta, CA 92562, USA
Tel : 951-696-4300
Fax: 951-696-4301
Website: http//www.holystonecaps.com
Email: info@holystonecaps.com

A partner you can trust

s LungtanPlant/ R 2 E EER
A MAE 806 AR T 2259045568,
No.56, Lane 90, Kung Wu Road, Wu Lin Village,

Lung Tan Hsiang, Tao Yuan County, Taiwan,
R.O.C.
Tel: 886-3-4995288

Fax: 886-3-4995299 Zip code: 325

+ Shenzhen Sales Office | 3 3
FINTRBERBBERT S REAES0T
1807, 8/F, A Building, World Trade Center,

Fuhong Road Futian District, Shenzhen, China
Tel: 86-755-83031903
Fax: 86-755-25321506

Zip Code: 518031

* Hong Kong Office / & 3%

FAAMRS E ARG FEAT XX
2EFE

Unit F, 2/F, Yeung Yiu Chung (No. 8) Industrial
Building, No. 20, Wang Hoi Road, Kowloon Bay,
Hong Kong

Tel: 852-23055141

Fax: 852-23055789

Europe
HolyStone (Europe) Ltds

Henderson Business Centre, Unit 32/33, Ivy Road,
NorwichNorfolk, NR5 8BF, UK

Tel: +44 (0)1603 251780

Fax: +44 (0)1603 251785

Website: http//www.holystonecaps.com

Email: sales@holystonecaps.co.uk
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