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Holy Stone

= Introduction

Holy Stone Enterprise

- Company Ltd. (Holy

g Stone) was established
in June of 1981 as an
agent and distributor of
electronic components.
In 1994, with technology
and cooperation from a Japanese partner, Holy
Stone began manufacturing Multi-layer Ceramic
Capacitors. Today, Holy Stone is recognized as
an industry leader in application specific ceramic
capacitors.

Holy Stone integrates active and passive
component distribution with significant
manufacturing capabilities. Holy Stone’s unique
business model combines the service and
inventory management strengths of a broad line
distributor with the technical knowledge and world
class pricing of a manufacturer.

Holy Stone was founded by five engineers in 1981.

Since this point Holy Stone has maintained a
focus and commitment to providing customers
with innovative products and exceptional service.
The result of that unwavering commitment is
evident is Holy Stone’s phenomenal growth (2007
revenues of US$439 million). Holy Stone also
maintains a high profile on the Taiwan Stock
Exchange, ranked in the top 100 companies and
the leader among its peers.

=Manufacturing Facilities
Holy Stone capacitors
are produced in a modern
40,000 square meter
factory located in
Lungtan, Taiwan. In
addition to the Lungtan
factory, Holy Stone has :
facilities in Dongguan and Wujiang Chlna The
advanced materials research laboratory is located
in Japan. The factory operating systems are
certified to ISO-9001,1SO-14000 and TS-16949.

=Sales and Support Locations

Holy Stone administrative g
Headquarters are located
in Taipei, Taiwan.

Holy Stone maintains
sales and support offices
in Kaohsiung, Taiwan,
Dongguan, China and
Shanghai, China.

Holy Stone Enterprise Company Ltd has
subsidiary companies in North America and in
Europe. ” HolyStone International”, located in
Murrieta, California, U.S.A. is responsible for
sales and technical support in the Americas.
“HolyStone (Europe) Ltd.”, located in Norwich,
England is responsible for sales and technical
service for Europe. Holy Stone opens Singapore
office to service Southeast Asia. Holy Stone also
has a network of independent Representatives,
Distributors and Agents throughout the world.

*The Environment

Holy Stone is committed to the cause of achieving
and maintaining a healthy environment. Holy
Stone is also among the first suppliers of halogen
free epoxy coated capacitors. The factory is
Certified to ISO-14000 and all standard products
are designed and produced conforming to full
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
our customers. Holy Stone strives to maintain a
work environment that stimulates creativity,
encourages enthusiasm and rewards results.

You should know Holy Stone.



Holy Stone

Holy Stone ... a leader in ceramic capacitors!

» High capacitance NPO MLCC’s to replace Film Capacitors for xDSL
» High C/V MLCC’s for DC/DC Converters and Power Supplies

» High Voltage MLCC’s for Inverter and Data Communication

» Trigger MLCC’s for High Energy Discharge for Strobe ignition

» Low Profile Capacitors - Thin Type X7R, X5R, Y5V

» Hi-Q Value and Low ESL at High Frequency

> X2Y3 and X1Y2 Safety Certified MLCC’s

» X1Y2 and X1Y1 Safety Certified Disc Capacitors

> High Voltage Disc Capacitors for Inverter and Power Supplies

> Large Size High Voltage/High Capacitance for Power Applications
» Polymer Terminations (Superterm) for crack prevention

» Coated Products for surface arc prevention
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Component Quick Reference

[HHEC

Axial Leader Ceramic Capacitors

Holy Stone
Product Series Application Page

¢; HVC series - For Power Circuits 3.12
« High Voltage Capacitors (Backlight Inverter, DC to DC,...)

’; SCC series - For Isolation and Protection Circuits 13-16

Safety Capacitors (UL,EN132400 Class X2/Y3,X1/Y2)

D | s s For DSC Strobe Circuts 1720
P | S e ion Capacitors For Oscillation and Fiter Circuits 21-24
< Ngrcr:ngfgi?p-bapacitors For Decoupling Circuits 25-30

HCC series -- ; ing Circui

’ High Capacitance MLCC-More than 1uF For Smoothing (DC to DC) and Decoupling Circuits 31-36

’ VAC series -- For small and tin size electronic equipment 37-40
Low Profile Capacitors- X7R/X5R/Y5V (for FDP,LCD,HDD,CD-RW...etc.)

’1 HCN series -- For ADSL/XDSL 41-44
Hi-Cap NPO (Replacement for Film Capacitor)
HCX series - For Input, Output Filters (DC to DC) ;

, Hi-Cap X7R 4548

HCY series -- For Noise suppressor and by pass or decoupling ]

, Y5U Characteristic MLCC (for DC to D(Q, DC Fan...etc.) 49-52

\ RFC series -- For High Q & High Frequency Circuits 53.56
~ Radio Frequency Capacitors (for Matching Resonant and Coupling Circuit)

% MCA series - For High Density Placement Requirement 57.62
) Multilayer Capacitor Arrays (for Cellular Phone,Pagers, Mother Board...)

’ ?i%%slgirri\%s(-:;pacitors For telephone line ringer circuits 63-66

LMC series -- For Power Circuits 67-68

V Leaded configuration MLCC (Backlight Inverter, DC to DC,...)

N SMC series -- For Power Circuits . 69-70
L 8! Stacked Capacitors (Backlight Inverter, DC to DC, Surge protection ...)

N FTC series -- For high speed digital integration circuit and decoupling of R
$P | FeesTho EMI Fiter CPU power lines n-14
‘9‘ HL% 'SI%rriT?Se-r-ature Capacitors For high operation temperature up to 200°C 75-78

’ LCC ser For Voltage Multipliers, Power circuit(DC-DC, Ballast, 79-80

Large S|ze MLCC (1515 to 7565) Snubbe), Surge protection, Industrial control, ...

/9 HDC series -- For xDSL, Power Circuits 81-86

Y High Voltage Ceramic Disc Capacitors (Backlight Inverter, Power Supplier,...)

/9 HDC series -- For 1KV to 3KV Application 87-90

Vil Low Loss/Low DF Ceramic Capacitors (Power Supplier, Adaptor...)

HDC series -~ For 10KV to 20KV Application 91-92
: Ultra High Voltage Ceramic Capacitors (Pump, Hybrid engine ,Power Supplier,...)
SDC series - For xDSL,Set Top Box, VOIP , Power Supplier 93-98

/) Safety Ceramic Disc Capacitors (UL,CSA, EN132400 Class X1/Y2,X1/Y 1)

/ J‘%,S} Egga?%:gged Ceramic Capacitors For Car Electronic , Inverter and Converter, Power Supplier 99-102
/' ﬁl?rzl Igl?g;ir?%ltage Radial Dipped Cap For Fuel pump, Water pump, Hybrid engine ,Power Supplier | 103-106
/j/ AXC series ~ For General Electronic, Power supplier... 107-110

&
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HVC Series-High Voltage Capacitors

Multilayer Ceramic Chip Capacitors
[ High Voltage Capacitor ]

HVC Series - Middle Voltage (100V-1KV)

[HHEC

Holy Stone

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 COG (NPO)
and X7R characteristics in 0603 to 2225 sizes with working voltages up to 1KV.

@ Features

U Special internal electrode design offers
the highest voltage rating
Q4 Surface mount suited for wave and reflow

soldering

U High reliability
4 RoHS compliant

4 Summary of Specification

¢ Applications.

4 Suitable for LAN/WLAN interface,
Back-Lighting Inverter ,DC-DC Converters,
Ballast, Modems & Power Supplies.

Operation Temperature

-55~+125°C

Rated Voltage

100Vdc to 1000Vdc

Temperature Coefficient

NPO : < + 30ppm/ °C

, -55~+125 °C (EIAClass 1 )

X7R :< +15%

, -55~+125 °C (EIA Class 1I )

Capacitance Range

NPO :2pF to 100nF ; X7R :150pF to 2.2uF

Dissipation Factor :

NPO :Q=1000; X7R:D.F.=2.5%

Insulation Resistance

10G Q) or 500/C QO whichever is smaller

Aging

NPO:0% ; X7R: 2.5 % 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
o | a0 [ b e bk | e | T | x|
Product Chip Size Dielectric Capacitance | Tolerance Rated Packaging Special
Code Unit : pF Voltage Requirement
C: MLCC EX.: Ex.: Ex.: Ex.: Ex.: T: Taping Ex.:
(Multilayer 0603 : N: NPO 2R0:2.0pF C:+/-0.25pF 251:250Vdc &Reel O: Arc
Ceramic 1.6x0.80mm | X: X7R 100:10x10° D:+/-0.50pF 631:630Vdc B: Bulk Prevention
Chip of 0805 : 471:47x101 J +/- 5% 102:1000Vdc Coating
Capacitor) 2.0x1.25mm 102:10x102 K :+/-10% X: Cushion
1206 : M:+/-20% -
3.91.60mm Termination
1210 : (Super Term)
3.2x2.50mm
1808 :
4.6x2.00mm
1812:
4.6x3.20mm
2220 :
5.7x5.00mm

@ Holy Stone




HVC Series-High Voltage Capacitors

[HHEC

Holy Stone
4 Dimension Unit : mm [inches]
BW 5 TYPE L w T (max) B (min) BW (min)
1.60%0.1 0.80%0.1 0.90 0.40 0.15
S/ 0603 | [063+.004] | [.031 +.004] | _ [.039] £016] .006]
0805 2.0010.20 | 1.25%0.20 1.45 0.70 0.20
T [.126+.012] | [.126+.012] [.057] [.059] [.012]
1206 3.2010.30 | 1.60+0.20 1.80 1.50 0.30
[.126+.012] | [.126+.012] [.071] [.059] [.012]
1210 3.2010.30 | 2.50+0.20 2.60 1.60 0.30
[.126+.012] | [.126+.012] [.102] [.059] [.012]
| w 1808 4.60+0.30 | 2.00%0.20 2.20 2.50 0.30
€ > [.181£.012] | [.079+.008] [.087] [.098] [.012]
L 1812 4.60+0.30 | 3.20%0.30 3.00 2.50 0.30
[.181£.012] | [.126%.012] [.118] [.098] [.012]
1825 4.610.30 6.3510.40 3.00 2.50 0.30
[.220£.012] | [.250%.016] [.118] [.098] [.012]
209 5.710.40 5.00£0.40 3.00 3.50 0.30
[.220£.016] | [.197+.016] [.118] [.137] [.012]
2005 5.710.40 6.3510.40 3.00 3.50 0.30
[.220£.016] | [.250%.016] [.118] [.137] [.012]
€ Application Example Circuit
250V,10nF~47nF
Il N YY) 0
Il J_
I y 3
DC-DC Converter "|'
+
Gircuit| r °
C.C.
r —
//630V,47pF~100pF
€ Capacitance Range
Temperature | .. Rated Capacitance Range (pF)
... | Size Olmololnololololololololololole [ avfovJou[ovfeu]evfaueufov]eu|avfou [ [ [ | [ [eofes [ [on [ oo |
Characteristic Voltage O(\ILOOO(\I|I\|(')071\(DOO(\IONmlel\mml\cDCDNONmoONll\mml\wOONON ooN||\|§§on\coooo
lon|on o) aand vl ke (QV] (QV] (8] (93] (OO | ||| {aV]{ap] (ep] \S 4l To] (o] (o] Lol Lol \ ol o '\INO’)L‘JIV [COJ00 ||~ T (aV] (sp] (N (Vo] le] Loy
o 19 | __EEEEEEEEEEEEEEEEEEEEEEE
200V
100V
0805 200V
250V BEEEBEEEEEEEEEEEEEEEEECEEEEE
SOVl c[clclclc dccldcddddcldc ccddclcddlccd
200V R e e N e E e e R e EEEERE
250V
1206 500V
1KV
NPO 200V
1210 | 250V [CIcICC cIcCIc[CIICICICICICIC CIDDIEIE[F b FEIFIF FI
500V [c[clclc dclclc[dclclc[clclc[C DIDDE[EIFIFIF]
1808 | 1KV EPEPEEEEEEEEREEREEEEEEEEEEEREEEER
1812 1KV I
2220 1KV
250V
1825 | 500V
1KV | DI O[Ol D[D[D[ D D[D[D[D[D DIDID[ELE[FIFEAEFEAEAE F]
250V EEE\EEEEEEE\E= \EEEE\EEE\EEE= E[Flererlerrler Fl
2225 [ 500V D[ D/ D[ D[ D/ D D[ D] D[ D] DI D bi DI D D DI D D{ DI DI DI DI E E[F[E
1KV | O[O D[ D[ D[ D[ DI D[D[D[D[D DIDID[EIELE[E[FIFEAEAF FI
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+0.1 | 1.0£0.1 [1.25+0.15] 1.6+£0.2 | 2.0+0.2 | 2.4+0.2 [ 2.84£0.2

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

Holy Stone




HVC Series-High Voltage Capacitors /H"EC

Holy Stone
@ Capacitance Range
Temperature | gjze | Rated — === w—v—C\lC\lC\lC\IC\INNNNCSaé\pIz:SJaZSZia:)qf)gzwmwmﬁ'vvvv'vvv < s wololo
Characteristic Voltage “29%R8%?u"%%%9&'L‘Q@“’l&%%l’?ru"%8%953“2°3°‘R%%?S%%S‘ﬁ?@“l&%%?%%%??ﬁ
0603 [ 100V EREEEEEEEEEEEEREEEEEEEEEEER
100V EEEEEEEEEEEEEEEEEEEEEEEEEEEEE
0805 200V [ dfcedddddddddddcaddddd D DD D)
250V [CIc[clc cIccIccIc[cIccIc[CIC cIc[CIC[CIO[DD[D)
500V [CIc[clc cIcIclccIccIccIcIClC cIcCICC
A c[CIc[CIc[CIc[Clc cIcclcclclcccIcCIC clc[clclCIC I Chidedeicad CICICI CIDIELE[ ELE[ELE El
200V | cIcldcccIcelcdC clclclclCIaICIC[CID[D D}
1206 250V | EEEEEEEEFEEEEEEEEEEEFEEEEEEEREEERD
500V | EEEEEEEEFEEEEEEEEEEEFREEEEEEERER
630V | [D[D[DID[D DIDID[DID[E[E[E[E
1KV [DI DD D[D[D[D[D D[D[D[D[D[D[D[DD[D[D[D D)
100V | iclclclclclclc clclaclclclclclcIDIEIE FIGIG
200V | DD/ D[D[D[D[D[D[D[D DID[D[D[ D)
1210 250V | DD/ D[ D[D[D[D[D[D[D[D DID[D[D[ D)
500V | PREEEEE
X7R 1KV | DID[D[D[D[E[FIF]
1808 500V [DID[D[D[D[D[D DID[D[DID[DIDIDIE[ELF]
1KV [DID[DID[E[E[E FIFLFIF]
200V | DI D[ D[ D[ DI DD Db e e vepep b e E[ETEN E £
1812 250V | DI DD D[ DDl Db e e epep b oepepe E[ELELF. G
500V | DID[DD[DID[DIDIE[E[E[E E[FIGIHHI
1KV [DID[D[D[D[D[D[D DID[DIDD[DID[DID[DIEIE EIELE[EIFIFIFIFIFIGIGIH HI
250V | DI D D[ D[ D[D[D[D[D[D[D[D DID[D[D[D[D D[ D[D[DID[D EIELE[E[E[EIE[EIE[EIELE FIFIG)
2220 ( 500V | DD D[ D[ D[D[D[D[D[D[DID IO D[ D[ D DIELEIELE[E E[EIFIFIFIFIGIGIH]
1KV | DD D[D[D[D[D[D[D[D[DID EIELE[EIE[EIEIEIFIFIFIF FIGIGIHHI
250V | DI D[D[D[D[D[D[D[D[D[D[D DID D[ DID[D[DIDIE[E[EIE El
1825| 500V PEEEEEEEEEEEEREEREE
1KV PEEEEEEEEEEEE
250V | DID[D[D[DID[D[D[D[D[D[D DIEIEIEIE[EIE[EIE[ELELE FIFIG)
2225 ( 500V | DID[DID[DIDE[E[E[E[ELE EIFIFIFIFIFIFIFIC]
1KV PEEEEEEEEEEEEEEER
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+0.1 [ 1.0+£0.1 [1.25+0.15[ 1.6+0.2 | 2.0£0.2 | 2.4+0.2 [ 2.8£0.2
= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.

Holy Stone




HVC Series-High Voltage Capacitors

Multilayer Ceramic Chip Capacitors
[ High Voltage Capacitor ]

HVC series - High Voltage Capacitors (2KV)

[HHEC

Holy Stone

This series is offered in COG(NPO), SL and X7R temperature characteristic in sizes 1206 to 2220 and
pass DWV or 1500VAC and 2250VDC Hi-Pot test available to prevent arcing.

& Features

1 Standard for telecommunication devices
(IEEE802.3) in LAN interface.

U Available with proprietary coating to prevent
arcing and pass Hi-Pot test

U Suitable for surface mounting using wave or
reflow soldering processes

U Special internal electrode design offers
the highest voltage rating

a RoHS compliant

€ Summary of Specification

@ Application

O Suitable for telecommunication devices in LAN
interface

O Ballast applications capacitor for back light inverter
applications

Operation Temperature -55~+125 C

Rated Voltage 2KVdc

Temperature Coefficient NPO : <+ 30ppm/ C

, -b5~+125°C (EIAClass 1 )

SL :<+350/-1000 ppm/ C

,-25~+85 C (EIAClass I )

X7R :< +15%

, -55~+125 °C (EIA Class 11 )

Capacitance Range NPO :2pF to 470pF ;

SL : 220pF to 1000pF ; X7R :150pF to 10nF

Dissipation Factor :

NPO :Q=1000; X7R:D.F.=£2.5%

Insulation Resistance

10G(Q) or 500/C 2 whichever is smaller

Aging

NPO: 0% per decade of time

SL: 1.5 % per decade of time

X7R: 2.5 % per decade of time

Dielectric Strength

120% Rated Voltage

¢ How To Order

| ¢ | | 1208 | | x | 102 | | K | 200 | [ 1 | [ o |
Product Chip Size Dielectric Capacitance | Tolerance Rated Packaging Special
Code Unit : pF Voltage Requirement
C: MLCC Ex.: Ex.: Ex.: Ex.: Ex.: T: Taping Ex.:
(Multilayer 1206 : N: NPO 2R0:2.0pF C:+/-0.25pF 202:2000Vdc &Reel O: Arc
Ceramic 3.2x1.6mm L:SL 100:10x10° D:+/-0.50pF B: Bulk Prevention
Chip of 1808 : X: X7R 471:47x101 J /- 5% Coating
Capacitor) 4.6x2.0mm 102:10x102 K :+/-10% . :
1812 M:+/-20% X: Gushion.
4.6x3.2mm Termination
299() : (Super Term)
5.7x5.0mm

@ Holy Stone




HVC Series-High Voltage Capacitors

¢ Dimension

[HHEC

Holy Stone

Unit : mm [inches]

BW B
/<—/>/<—7(—>/ TYPE L W T (max) B (min) | BW (min)
1206 3.2010.30 | 1.60%0.20 1.80 1.50 0.30
T [.126+.012] | [.126+.012] [.071] [.059] [.012]
1808 4.60£0.30 | 2.00+0.20 2.20 2.50 0.30
[.181£.012] | [.079+.008] [.087] [.098] [.012]
1812 4.60£0.30 | 3.20+0.30 3.00 2.50 0.30
[.181£.012] | [.126%.012] [.118] [.098] [.012]
| w 2990 5.740.40 | 5.00+0.40 3.00 3.50 0.30
[€ g [.220+.016] | [.197+.016] [.118] [.137] [.012]
L
€ Application Example Circuit
Switching Power Supply 2KV, 100pF to 1000pF
Il
I
I
RC | mm
Snubber
/ 2KV,100pF~1000pF
@ Capacitance Range
Temperature | . | Rated Capacitance Range (pF)
Characteristic voltage (£ |2 |Z|Z[E[BIRIBIRIRIRIBIZIRIBIBIRIE[E[E 8RB ISR [SISINISISINIR
AN[mmv|o|~— ||~ [N N[O MV|F OV |O|O |~ ||~ |~ [N |N|O|D|F O[O |0 |+~ ||~ | [N ]|N
1206 | 2KV | DIDIDIDIDIDIDIDIDIDIDID D] D0E[DEDE[D/E[DEDE]
NPO 1808 | 2KV |RNBRNDHNBRGRGR LG GGG EEEEEEE
1812 | 2KV [D[D DIDID[DID[E[E[FLF]
SL 1206 [ 2KV |
Capacitance Range (pF)
Temperature Size Rated L bl bt el Dol bl Pl Dl Dol Dl SN0 EYE I5Y0 ISV Y (Y0 Y0 SN [ SR O T o) Fe d e X Eed e M Fed (o) o) X e X PR e B
Characteristic Voltage |R[2|N RSB S [BIBIF |2 [T R [RIN RSB |S[BIBS 2L 2[R |N & SRS [BSS |2
1206 | 2KV [IDIDID[DIDIDIDID DE| Ef E
wr 1808 2KV minmnDBRRGGGNNRG
1812 | 2KV [D[DID[D[DIDID DIDIDIE[E[FIFIFIF] [G H]
2220 | 2KV DIDIDIDIDIDIE[E[FIFIFLFE F]
Symbol Code S 0 A B C D E F G H
Thickness(mm) [ 0.320.03 | 0.5£0.05| 0.6+0.1 | 0.85+0.1 [ 1.0£0.1 [1.25+£0.15] 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.84£0.2

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

Holy Stone




HVC Series-High Voltage Capacitors

Multilayer Ceramic Chip Capacitors
[ High Voltage Capacitor ]

HVC Series - Ultra High Voltage (3KV-5KV)

& Features

4 Polymer termination (Superterm) to inhibit
mechanical cracking

€ Applications

[HHEC

Holy Stone

U Suitable for LCD back-lighting inverter ,

DC-DC converters, modems and power supplies

U Special internal electrode design offers
the highest voltage rating
QO Surface mount suited for wave and

reflow soldering
O High reliability
U RoHS compliant

€ Summary of Specification

Operation Temperature

-55~+125°C

Rated Voltage

3KVdc to 5KVdc

Temperature Coefficient

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

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

X7R :< +15% , -556~+125 °C (EIA Class 1I )

Capacitance Range

NPO :2pF to 1.0nF ; SL : 220pF to 1000pF ; X7R :150pF to 2.7nF

Dissipation Factor :

NPO :Q=1000; X7R:D.F.=£2.5%

Insulation Resistance

10G Q) or 500/C 2 whichever is smaller

Aging

NPO: 0% per decade of time

SL: 1.5 % per decade of time

X7R: 2.5 % per decade of time

Dielectric Strength 120% Rated Voltage
€ How To Order
_c | [_os N 4 losro | e b ol | T 1 x|
Product Chip Size Dielectric Capacitance | Tolerance Rated Packaging Special
Code Unit : pF Voltage Requirement
C: MLCC Ex.: Ex.: Ex.: Ex.: Ex.: T: Taping Ex.:
(Multilayer 1206 : N: NPO 2R0:2.0pF C:+/-0.25pF 302:3000Vdc &Reel 0: Arc
Ceramic 3.2x1.6mm L:SL 100:10x10° D:+/-0.50pF 502:5000Vdc | B: Bulk .
Chip of 1808 : X: X7R 471:47x10" | J 4/-5% Prevention
Capacitor) 4.6x2.0mm 102:10x102 K :+/-10% Coating
1812: M:+/-20% X: Cushion
4.6x3.2mm Termination
2208 : (Super Term)
5.7x2.0mm
2211 :
5.7x2.8mm
2220 :
5.7x5.0mm

@ Holy Stone




HVC Series-High Voltage Capacitors / H‘IEC

Holy Stone
4 Dimension Unit : mm [inches]
BW B TYPE L W T (max) B (min) BW (min)
3.20+0.30 | 1.60+0.20 1.80 1.50 0.30
S 1206 [.126+.012] | [.126+.012] [.071] .059] [.012]
1210 3.20+0.30 | 2.50+0.20 2.60 1.60 0.30
T [.126+.012] | [.126+.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]
1812 4.60+0.30 | 3.20+0.30 3.00 2.50 0.30
[.181£.012] | [.126%.012] [.118] [.098] [.012]
L w 2208 5.710.40 2.00+0.20 2.20 3.50 0.30
[€ | [.220£.016] | [.079+.008] [.087] [.137] [.012]
L 2911 5.7+0.40 | 2.80%0.40 3.00 3.50 0.30
[.220£.016] | [.110+.016] [.118] [.137] [.012]
2920 5.7+0.40 | 5.00%0.40 3.00 3.50 0.30
[.220+.016] | [.197+.016] [.118] [.137] [.012]
€ Application Example Circuit
Backlight Inverter Open Lamp
3KV to 5KV ,2pF to 27pF
\ 4 CH2 RMS
p 1.87KV
% CH2 PK-PK
J—{ 5.40KV
1 CH2 Freq
73.25KHz
@ Capacitance Range
Temperature . Rated Capacitance Range (pF)
Ch L Size olm[olololaolololololololololololo I~ —I— =~~~ [a]a o]y
aracteristic Voltage ||| |S|N|n|o|d|S[R][2|S|D|o|N|o|a|w|o|a]ns]|m]o s |olo|a|o|a]w]|o]n
M|wn |0 AN N[OV |TF O[O0 |||~ |~ |[N| N[O |F O |O|O |+ |+ |—|—|N

(3] [52) O |—|—|—

1206 | 3KV miNBLBGBLLBLEEE
1808 L_2KV__ NI Y6 5] 1) 15 1515 15) 1)) o) ) )= =1l G B Bl E IH I IH IEE
5V AEEEEEEEEEEE |
NPO 1812] 3KV_ | | .DI DI DID[D[ O[O DI DID[D[D FIF[FIFIFIFIFIFIF[FIFIF F]
2208| 5KV AEEEEEEEEEEEEE

2211| 5KV HEEEEEEEEEEEEEEEEE
2220| 5KV AEEEEEEEEEEEEEEEEEEEE
SL 1808 [ 3KV | | |

Capacitance Range (pF)

[aV] [QV2 [9V2 [qV] [QV] [oV] (o] (41} (VX (9N} (o}

Temperature | gjze | Rated

21

822
103
123
153
183
223
273
333
393
473
563
683
823
104

Characteristic Voltage §§§§§§§§3éw‘—‘-‘-‘—mmmmv
S TV [0/ D/ o[ D[ D/ D[D[D[D DIF[F[F
X7R 4KV )5 ) ) I 2 0 s o G I
1812 3KV | DENEEEERE
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+0.1 | 1.0+0.1 [1.25+0.15] 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2
= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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HVC Series-High Voltage Capacitors
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HVC Series Specification & Test Condition

Item Specification Test Condition
Operation 5510 +1257C
Temperature
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within The Specified Tolerance Class Frequency Voltage
Quality Factor Class I (NPO/SL): NPO/SL
y More T(han 30pI): -Q =1000 C<100pF  1MHz+10% 1.01£0.2Vrms
30pF & Below: Q=400+20C (C:Cap., pF) C>100pF _1KHz*10%
Class I (X7R) X7R 1KHz+10% 1.010.2Vrms
issipati ass :
I?;i::,;;:atlon Maxi 0.025 Perform a heat treatment at 150+5°C for 30min.
aximum . then place room temp. for 24+2hr.
Insulation 10,000MQ or 500/C Q whichever is smaller. V=500V, Rated Voltage
Resistance (C in Farad) V> 500V, Applied 500Vdc

Charge Time : 60sec.
Is applied less than 50mA current.

Withstanding
Voltage

No dielectric breakdown or mechanical
breakdown

V<500V :200% Rated Voltage

500V =V <1000V: 150% Rated Voltage
1000=V :120% Rated Voltage

for 1~5 sec. Current is limited to less than 50mA.

Withstanding voltage testing requires immersion of the
element in a isolation fluid prevent arcing on the chip
surface, at voltage over 1000Vdc.

Temperature
Capacitance
Coefficient

Char. Temp. Range  Cap. Change

NPO(N) -557C~+125°C  + 30ppm/C

SL(L) -25C~+85C  +350/-1000ppm /'C

X7R (X) -55°C~+125C +15%

Class 1 :
[C2-C1/C1(T2-T1)] x 100%
ClassIli :
(C2-C1)/C1 x 100%
T1:Standard Temperature(25C)
T2:Test Temperature
C1:Capacitance At Standard Temperature
C2:Capacitance At Test Temperature

Adhesive Strength
of Termination

No indication of peeling shall occur on the
terminal electrode.

A 5N-f(=0.5Kgf) pull force

< NF ghaibe applied for 10+1 sec.

Resistance to

No mechanical damage or capacitance

The board shall be bent 1.0mm with a rate of 1.0

Flexure of change more than the following table. mm/sec.
r
Substrate Char. Capacitance Change . / R230 —+— Bendin
NPO(N)/SL(L) = + 5.0% of initial value “' Limit ’
X7R (X) = +12.5% of initial value
«——>
45tTmm ~ 45+1mm
Solderability More than 90% of the terminal surface istobe  Solder Temperature : 245+5C

soldered newly, so metal part does not come
out or dissolve .

—

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

@ Holy Stone



HVC Series-High Voltage Capacitors
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HVC Series Specification & Test Condition

Item Specification Test Condition
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 1 (NPO/SL): at 150 +0/-10°C before initial measure.
Within 2.5% or £0.25pF whichever  Preheat : at 150+10°C for 60~120sec.
is larger of initial value Dip : solder temperature of 2605°C
Class1I (X7R): Dip Tim'e :10f 1sec.
Within £10% of initial value Immersing Speed : 25¥10% mm/s
—e Solder :H63A
Q/Tand To satisfy the specified initial Flux - Rosin
value
Insulation To satisfy the specified initial Measurg at room temperature after cooling for
Resistance  value Class 1:24 + 2 Hours
Class1l: 48 * 4 Hours
Temperature Appearance No mechanical damage shall ClassTl capacitor shall be set for 48+4 hours
Cycle oceur at room temperature after one hour heat
Capacitance Class T (NPO/SL): tnr]iaat;rsﬁgt at 150 +0/-10 C before initial
L o v 4 . .
.W'thm 2.5 /° or +0.25pF whichever Capacitor shall be subjected to five cycles of
is larger of initial value I
the temperature cycle as following:
ClassTI (X7R): . ) )
Within +7.5% of initial value Step _Temp.(C) Time(min)
1 Min Rated Temp.+0/-3 (-55) 30
Q/Tand To satisfy the specified initial 2 25 3
value 3 Max Rated Temp.+3/-0 (125) 30
Insulation To satisfy the specified initial 4 25 3
Resistance  value
Measure at room temperature after cooling for
Class I : 24 + 2 Hours
Class 1 : 48 = 4 Hours
Humidity Appearance No mechanical damage shall Class1I capacitor shall be set for 48+4 hours at
occur room temperature after one hour heat treatment
at 150 +0/-10 “Cbefore initial measure.
Capacitance Class 1 (NPO/SL): Temperature : 40+ 2 C
Within 5% or 20.5pF whichever  go)ative Humidity : 90 ~95%RH
is larger of initial value Test Time : 500 +12/-0 hr
Class 1 (X7R):
Within £15% of initial value
Measure at room temperature after cooling for
Q/Tand  Class I (NPO/SL): Closa 1 2449 Hoara 9
More Than 30pF : Q =350 ClassTl : 48 + 4 Hours
30pF & Below: Q=275+2.5C T
Class1I (X7R):
Maximum 5.0%
Insulation 1,000MQ or 50/C Q whichever is
Resistance  smaller. (C in Farad)
@H«leﬂwne
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HVC Series-High Voltage Capacitors
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HVC Series Specification & Test Condition

ltem Specification Test Condition
High Temperature Appearance No mechanical damage shall ClassI capacitors applied DC voltage (following
Load oceur table) is applied for one hour at maximum
(Life Test) - operation temperature +3°C then shall be set for
Capacitance  Class 1 (NPO/SL): 48+4 hours at room temperature and the initial
Within 3% or +0.3pF whichever measurement shall be conducted.
is larger of initial value Applied Voltage :
Class 11 (X7R): Rated Voltage Applied Voltage
Within +15% of initial value V=250Vdc 150%Rated Voltage
250Vdc < V< 1KVdc | 120%Rated Voltage
Q/Tand Class I (NPO/SL): More Than 100%Rated Voltage
More Than 30pF : Q =350 1KVdc(include 1KV)
30pF & Below: Q=275+2.5C ]
_ Temperature : max. operation temperature
Class IT (X7R): Test Time : 1000 +12/-0Hr
Maximum 5% Current Applied : 50 mA Max.
Insulation 1,000MQ or 50/C Q whicheveris Measure at room temperature after cooling for
Resistance smaller. (C in Farad) Class I:24 =2 Hours
Class1: 48 + 4 Hours
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.
oceur Vibrate the capacitor with amplitude of
Capacitance Within the specified tolerance 1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
Q/Tans  To satisfy the specified initial in about 1 min.

value

Repeat this for 2 hours each in 3
perpendicular directions.

@ Holy Stone
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SCC Series-Safety Capacitors / H‘IEC

Holy Stone
Multilayer Ceramic Chip Capacitors L ‘ ee‘!e
[ Safety Capacitor — X2Y3 & X1Y2] !!Qé &
SCC series ' N\

The SCC series X2, X2/Y3 & X1/Y2 safety capacitors are designed specifically for use in modem,
facsimile, telephone and other electronic equipment.

These parts are compliant to EN132400,IEC60384-14 and UL60950 standards. These capacitors are
available in COG(NPO) and X7R dielectrics.

& Features

4 Small size & high capacitance
U Suitable for reflow soldering

4 Surface mount

U4 Safety standard approval by
EN 132400+A4:01 and UL 60950

4 Certified to:
TUV R50005234 & UL E229738

4 RoHS compliant

¢ Application

Q The X2, X2/Y3 & X1/Y2 specially designed for
use in Modem, Facsimile, Telephone and
other telecommunication equipment,
electronic equipment for lightning and
surge protection, EMI filtering and Isolation.

€ Safety Detail of Specification

EN132400: 1994 | Meets The Electrical Requirements and certification for Equipment requiring Class X1/Y2
A2:1998 | and X2/Y3 devices.
+A3: 1998
+A4: 2001
IEC 60950 : 2000 | Component Certified for Equipment requiring IEC 60950 compliance
IEC 384-14: 1993 | Component Certified for Equipment requiring IEC-384 compliance
A1:1995
UL 60950 : 2002 | TNV/SELYV Isolation Capacitors Certified To UL 60950
Third Edition

¢ How To Order

| scc | [ 108 | [ x | | 12 §J | «k | | se2 § [ T | | s |
Product Chip Size Dielectric Capacitance | Tolerance Class Packaging Special
Code Unit : pF Requirement
SCC: Ex.: Ex.: Ex.: Ex.: Ex.: T: Taping Ex.:
Safety 1808 : N: NPO 100:10x100 J +-5% 202: X2 &Reel S: Arc
Approved 4.6x2.0mm X: X7R 471:47x101 K :+/-10% 302: X2/Y3 B: Bulk Prevention
of MLCC 1812: 182:18x102 M:+/-20% 502: X1/Y2 Coating
Product 4.6x3.2mm 602: X1/Y2 for X: Cushion
2208 : SCC2208N, Termination
5.7x2.0mm SCC2211N, (Super Term)
2211 : SCC2220N
5.7x2.8mm
2220 :
5.7x5.0mm
2825 :
6.8x6.3mm
@Hﬂyﬂm’e
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SCC Series-Safety Capacitors
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€ Summary of Specification

AC 250Vrms

NPO : < 30ppm/C ,-55~+125 °C (EIA Class 1 )
X7R :<+15% , -b5~+125 °C (EIA Class 1)
X2/Y3 :2.0pF ~ 2700pF ; X1/Y2 :2.0pF ~ 4700pF
X2 : 47nF,56nF

NPO :Q=1000 ; X7R:D.F.=2.5%

Rated Voltage

Temperature Coefficient

Capacitance Range

Quality and Dissipation Factor

Climatic Category

-565/125/21

Insulation Resistance

10GQ

Voltage Proof

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

Impulse Y3 : 2.5KV (Compliant to IEC 60950) ; X2:2.5KV / Y2:5KV for three times
Aging NPO: 0% ; X7R:2.5 % per decade hr, Typical
€ Application Example Circuit
YV o
Nk L TNV SELV
Tip & Ring Pi D“' |——|:| X: Across The Line (Ex.: SCC1808N151K302T)
_| T st 2nd Y :Line By Pass  (Ex.: SCC2211X102K502T)

¢ Dimension

Unit : mm [inches]

BW B TYPE L W T(max) | B(min) | BW (min)
/‘ < ’/‘ /’ 1808 4.6010.3 2.00+0.2 2.20 2.50 0.20
[.181+.012] | [.079 +.008] [.087] [.157] [.008]
T 1812 4.6010.3 3.20+0.3 2.60 2.50 0.20
[.181£.012] | [.126%.012] [.102] [.157] [.008]
2208 | 570104 | 2.000.2 2.20 4.00 0.30
[.220+.016] | [.079+.008] [.087] [.157] [.012]
2211 5.7010.4 2.80%0.3 3.00 4.00 0.30
le W W [.220+.016] | [.110+.012] [.118] [.157] [.012]
! L 1 2220 570104 | 5.000.4 3.00 4.00 0.30
[.220+.016] | [.197+.016] [.118] [.157] [.012]
2825 | 6.8010.4 | 6.3510.4 4.00 4.00 0.30
[.220+.016] | [.197+.016] [.118] [.157] [.012]
@ Capacitance Range
| Temperature | Rated , Capacitance Range (pF)
Class | Size o Certificated [SlololNolololblolblblbiblblbllmmm e e e e e N NN N NN ol
Characteristic | - Voltage %Lo©w9$“E°?°‘“&S’)%«’B%L\r%%%9@99?&&%%2%%%95“5"9&'&8'@@8
X2/Y3 | 1808 NPO 250vms | TUV/UL i HREEEEEEEEEEEEEEEEEEEEEEEEEEE
1808 X7R 250Vrms | TUV/UL ....\...\....\..
1812 XTR 250Vrms | TUV/UL EEEEEE
X1/Y2 | 1808 NPO 250Vrms | TUV/UL T T T T T T T T 1T 011 T1T1] [
1808 X7R 250Vrms | TUV/UL ....\...\..-
1812 X7R 250Vrms | TUV/UL \.....\...\...
2211 X7R 250Vms | TUV/UL EEEEEEEEEEEEEEEEEEEE
2208 X7R 250Vrms | TUV/UL \.......\.....\...\...
2220 X7R 250Vms | TUV/UL | EEEEEEEEEEEEEEEEEEE
2208 NPO 250Vms | TUV/UL EEEREEEEEEEEEEEEEEEEEEEEE
2211 NPO 250Vms | TUV/UL EEEREEEEEEEEEEEEEEEEEEEEEEEEE
2220 NPO 250vims | TUV/UL mpmmmEEEEEEEEEEE RN EEEEEEEEEEEEEE
X2 | 2825 X7TR 250Vims | TUV

@H«le Stone
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SCC Series-Safety Capacitors
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SCC Series Specification & Test Condition

Item Specification Test Condition
Operation .
Temperature -5510 +125°C
Visual No Abnormalities Visual Inspection

Capacitance

Within The Specified Tolerance

Quality and
Dissipation Factor

Class I (NPO):

More Than 30pF : Q =1000

30pF & Below: Q=400+20C (C:Cap., pF)
Class1I (X7R):

Maximum 2.5% (0.025)

Char. Frequency Voltage
NPO
C<100pF  1MHzt10% 1.0£0.2Vrms
C>100pF 1KHzt10%
X7R 1KHzt10% 1.0£0.2Vrms

Perform a heat treatment at 150+5°C for 30min.
then place at room temp. for 24+2hr.

Insulation
Resistance

Minimum 10,000MQ

Applied Voltage:
Applied Voltage:500V Charge Time : 60sec.

Voltage Proof

No dielectric breakdown or mechanical
breakdown

Applied Voltage:

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

For 1min. Current is limited to less than 50mA.

Adhesive Strength
of Termination

No indication of peeling shall occur on the
terminal electrode.

A 5N-f (= 0.5Kg-f) pull force

n(__ 5N-f shall be applied for 1041 sec.

Resistance to

No mechanical damage or change C more

The board shall be bent 1.0mm with a rate of 1.0

Flexure of than the following table. mm/sec. \#
R230 )
Substrate Capacitance Change : > ' < Eii:i?mg
[ ]
Class 1(NPO) = 5% of initial value H <
Class I(X7R) < +12.5% of initial value
<—>|
45t 1mm ~ 45+1mm
Solderability A minimum of 90% the termination surface Solder Temperature : 245+5C

shall be wetted with no sign of termination
leaching.

— &

Dip Time : 5% 0.5 sec.

Immersing Speed : 25%10% mm/s
Solder :HG63A

Flux :Rosin

Preheat : At 80~120 C For 10~30sec.

Resistance To
Soldering Heat

Appearance  No mechanical damage shall
occur

Capacitance Cap. Change

Class I (NPO) = +10% of initial value

Class 1 (X7R) = +20% of initial value

Insulation More than 1,000MQ

Resistance

Voltage To satisfy the specified initial

Proof value

Preheat : at 150+10°C for 60~120sec.
Dip : solder temperature of 260+5°C
Dip Time : 10 * 1sec.
Immersing Speed : 25%10% mm/s
Solder :HB63A
Flux :Rosin
Measure at room temp. after cooling for:
Class I : 24 + 2 Hours
Class1l: 48 + 4 Hours

@ Holy Stone



SCC Series-Safety Capacitors
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SCC Series Specification & Test Condition

Item Specification Test Condition
Damp Heat / Appearance  No mechanical damage shall Class I capacitor shall be set for 48+4 hours at
Steady State occur room temperature after one hour deage
Capacitance ~ Cap. Change treatment at 150 +0/-10°C before initial
measure.
< + 15% of initi
NPO = *15% of initial value Test Condition :
< +20% of initi
X7R = +20% of initial value Temperature : 40 + 2(C)
Q (NPO) More Than 30pF:Q=2350 Relative Humidity : 90 ~95%RH
Class I 30pF& Below:Q=275+2.5C Test Time : 500 +12/-0 hr (21days)
Tan & (X7R) ) The .capacitors with rated voltage(250Vac)
Class I Maximum 5% (0.05) applied.
. Measure at room temp. after cooling for:
Insulation
Resistance More than 1,000MQ Class 1:24+ 2 Hours
Class1: 48 + 4 Hours
Voltage To satisfy the specified initial
Proof value
Endurance Appearance  No mechanical damage shall Impulse Voltage
occur Each individual capacitor shall be subjected to
Capacitance ~ Cap. Change a 2.5K_V(X2) and 5.0KV(X1/Y2) impulse fgr
three times. Then the capacitors are applied to
NPO =< 120% of initial value life test.
. Additional impulse 2.5KV of Y3 compliant to
X7R < #25% of | val
— 125% of initial value EN60950 standard.
Q More Than 30pF:Q=350 TH(1.2u8) = 1.67T
0> o .2us) = 1.
Class I 30pF& Below:Q=275+2.5C o0 100(% T2 (50us)
Tan ¢ Maximum 5% (0.05) 50
ClassT /
. 30 —
Insulation More than 1,000MQ = t
Resistance <1 >
T2
Voltage To satisfy the specified initial Temperature : 125C
Proof value Test Time : 1000hrs
Applied Voltage :
Class X Capacitors :1.25Ur (312.5Vac)
Class Y Capacitors :1.70Ur (425Vac)
Except that once every hour the voltage shall
be increased to 1000Vrms for 0.1s.
Passive Capacitor shall not ignite or burn Volume Sample : 21.56mm3
Flammability Flame exposure time : 5 sec.Max.
Active Cheese cloth shall not ignite The capacitors of class X2/Y3 & X1/Y2 each
Flammability test capacitors applied Ur(250Vac).

Then each sample shall be subjected to 20
discharges from a tank capacitor, charge to a
voltage that, when discharged, places
Ui(Y3:2.5KV,Y2:5KV) across the capacitor
under test. The interval between successive
discharges shall be 5s.

@ Holy Stone




TCX Series-Trigger Capacitors for Strobe
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Multilayer Ceramic Chip Capacitors
[ Trigger Capacitors for Strobe |

TCX series

TCX series are specifically designed with a proprietary material for discharge applications such as
strobe circuit applications.The unique properties of the X7E material, and the design of TCX, makes
them suitable for any discharge application which requires the capacitor to have a good damping
characteristic.

TCX series are also suitable for applications in which a minimum change in capacitance over
temperature(T/C) is desired. TCX series is offered in 0805, 1206 and 1210 sizes at 350 and 630
voltages.

& Features
U Excellent Trigger Characteristics
O LowESR & LowTan &
Q Excellent DC Bias
U4 Provide Good Damping Characteristics
Results in More Light.
U RoHS compliant

& Applications

4 Suitable for strobe trigger circuit in digital and
electric cameras.

4 Summary of Specification

-55~+125 °C
350Vdc and 630Vdc
X7E :< +4.7%
1.0nF to 100nF
1.0% max. at 1KHz 25°C

10GQ or 500/C Q whichever is smaller (C in Farad)
250V =V < 500V : 200% Rated Voltage

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

* 5%, %+ 10%, + 20%

Aging 1.0% per decade hr, Typical

Operation Temperature

Rated Voltage

Temperature Coefficient , -55~+125 °C (EIA Class Il )

Capacitance Range

Dissipation Factor :

Insulation Resistance

Dielectric Strength

Capacitance Tolerance

¢ How To Order

| Tcx | | 1206 | | ¢ | | 223 | |k | 631 T |
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF
TCX: Ex.: C: X7E Ex.: Ex.: Ex.: T: Taping &
Trigger 0805 : 102:10x102 J 1 +/-5% 351:350Vdc Reel
Capacitor 2.0x1.25 mm 473:47x108 K: +/- 10% 631:630Vdc B: Bulk
1206 : M: +/- 20%
3.2x1.6 mm
1210 :
3.2x2.5 mm
@Hﬂyﬂo’le
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& Characteristic
Damping (Trigger) Properties R-C Charge Curve
5000 ——T 300
4000 — TCX/1206/223K/630V | -
—~ 3000 X7R/1206/223K/630V H ——
s T
~ 2000 S 200 f /
& 1000 > 150
e (o)}
2 0 ~ { P/\/\;Nﬁ# £
o Q /
& -1000 | > 100 |
£ 2000 A 50 ———TCX/1206/223K/630V
-3000 | —— X7R/1206/223K/630V ||
_4000 0 I I I I I I I
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7
Time (us) Time (sec.)
@ Application  Example Circuit
DSC Strobe Circuit N
a3
4 L
T A 4 Trigger
» Cap.
—\NV\——II; +
H T
I
r— D
4 Dimension
BW B
/4_/)/4—7@>/ Unit : mm [inches]
TYPE L W T (max) B (min) BW (min)
T 0805 2.00+0.2 1.2510.2 1.45 0.70 0.20
[.0791.012] | [.049 +.008] [.057] [.028] [.008]
1206 3.2010.3 1.60%0.2 1.80 1.50 0.30
[.1261.012] | [.126%.012] [.071] [.059] [.012]
W 1210 3.2010.3 2.5010.2 1.80 1.60 0.30
|< >} [.1261.012] | [.098+.008] [.071] [.063] [.012]
L
4 Capacitance Range
Dielectric . Capacitance Range
ot S|Ze VOItage AN [AN[ANINNIAN [N NN NNV ORRN [T T
Characteristic ola|v|o|as|on|o|s|o]o|a | |av|o]ars oo kool |S |6 [
|||~ |N|N[MON|IF IO O[O |~ ||~ |~ |N|[N[O|MO|TF O [|O|O |~ ]|— |
0805 | 350V EFEEEEEEEEEMEEEREER
1206 | | SICICICTCTCTolETE]
X7E 630V [D[D[D[D[D DID[E[EE[E]
10 |2V EEEEEEEEEEE
630V DI o[ D[ D[ D[ D[ DIE[E]
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+0.1] 1.0+0.1 [1.25+0.15] 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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TCX Series Specification & Test Condition

Item Specification Test Condition
Operation .
Temperature -5510 +125°C
Visual No Abnormal Exterior Appearance Visual Inspection
Capacitance Within The Specified Tolerance Frequency Voltage
Dissipation Maximum 1.0% (0.01) 1KHzt10% 1.010.2Vrms
Factor
Insulation 10,000MQ or 500/C Q whichever is smaller. V<500V, Rated Voltage
Resistance (C in Farad) S ’

V> 500V, Applied 500Vdc
Charge Time : 60sec.
Current is limited to less than 50mA.

Dielectric Strength

No dielectric breakdown or mechanical
breakdown

250V =V <500V :200% Rated Voltage
500V =V <1000V: 150% Rated Voltage
for 1~5 sec. Current is limited to less than 50mA.

Temperature Temperature Range  Cap. Change (C2-C1)/C1 x 100%

Capacitance 55C~ +125C £ 4.7% C1:Capacitance at standard temperature(25C)
Coefficient C2:Capacitance at test temperature

Adhesive Strength No indication of peeling shall occur on the A 5N-f (= 0.5Kg-f) pull force

of Termination

terminal electrode.

n(__ 5N.f shall be applied for 10+1 sec.

Resistance to

No mechanical damage or change C more

The board shall be bent 1.0mm with a rate of 1.0

Flexure of than the following table. mm/sec.
Substrate /R230 Y endin
Capacitance Change : = +12.5% of initial value 9 7 Limit 9
.C Me’[eri
I
45t1mm ~ 45t1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 24535C

soldered newly, so metal part does not come
out or dissolve .

A

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance To
Soldering Heat

Appearance  No mechanical damage shall
occur

Capacitance  Cap. change within 7.5% of
initial value

Tand(D.F.) To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance value

Dielectric To satisfy the specified initial

Strength value

Preheat : at 150+10°C for 60~120sec.
Dip : solder temperature of 260£5°C
Dip Time : 10 * 1sec.

Immersing Speed : 25:10% mm/s
Solder :H63A

Flux :Rosin

Measure at room temperature after cooling for
48 + 4 Hours

@ Holy Stone
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TCX Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
Cycle occur temperature after one hour heat treatment at
. - 150 +0/-10 °C before initial measure.
+ o,
Capacitance Qgp. change within £7.5% of Capacitor shall be subjected to five cycles of
initial value I
the temperature cycle as following:
Tand(D.F.) To satisfy the specified initial
value Step Temp.(C) Time(min)
Insulation To satisfy the specified initial 1 Min Rated Temp.(-55)+0/-3 30
Resistance value 2 25 3
3 Max Rated Temp.(+125)+3/-0 30
4 25 3
Measure at room temperature after cooling for
48 +4 Hours
Humidity Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
occur temperature after one hour heat treatment at
- 150 +0/-10 °C before initial measure.
Capacitance  Cap. change within +12.5% of ] .
initial value Temperature : 40+ 2 °C
Relative Humidity : 90 ~95%RH
Tand(D.F.) Maximum 3.5% (0.035) Test Time : 500 +12/-0 hr
Insulation 1,000MQ or 50/C Q whichever is Meisure at room temperature after cooling for
Resistance  smaller. (C in Farad) 48 + 4 Hours
High Temperature Appearance  No mechanical damage shall Capacitors applied DC voltage of 120% the
Load occur rated voltage is applied for one hour at
(Life Test) maximum operation temperaturet3°C then
Capacitance  Cap. change within +15% of shall be set for 48+4 hours at room
initial value temperature and the initial measurement shall
Tan8(D.F.)  Maximum 3.5% (0.035) be conducted.
Applied Voltage :120% of rated voltage
Insulation 1,000MQ or 50/C Q whichever is Temperature : max. operation temperature
Resistance  smaller. (C in Farad) (1257C)
Test Time : 1000 +12/-0Hr
Current Applied : current is limited to less than
50mA.
Measure at room temperature after cooling for
48 + 4 Hours
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.
occur
Vibrate the capacitor with amplitude of
Capacitance Within the specified tolerance 1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
Tand (D.F.) To satisfy the specified initial in about 1 min.

value

repeat this for 2 hours each in 3
perpendicular directions.

@ Holy Stone
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LDC Series- Low Distortion Capacitors

Multilayer Ceramic Chip Capacitors
[ Low Distortion Capacitor |

LDC series

Low Distortion Capacitor (NPO/X7R Hybrid)

¢ Features

a Small Size & High Capacitance
O Ultra Stable T/C for a Class |l
O Excellent Bias,High Temperature Stability &

[HHEC

Holy Stone

¢ Application

O Suitable for Telecommunication
(ADSL - Modem...),Power (Inverter for
oscillation Circuit) & Audio Circuit

Low Tan &
U High Breakdown Voltage
U Replacement for Film Capacitors
U RoHS compliant

4 Summary of Specification

Operation Temperature -55~+125 °C

Rated Voltage 25V and 50Vdc

Temperature Coefficient X7E :< +4.7% , -b5~+125 °C (EIA Class II')
Capacitance Range 1nF ~ 270nF

Dissipation Factor : For 50V : 1.2% max. at 1KHz 25°C
For 25V : 2.0% max. at 1KHz 25°C
10GQ) or 500/C Q whichever is smaller

250% Rated Voltage for 5 second @ 50mA max. current

Insulation Resistance

Dielectric Strength

Capacitance Tolerance * 5% ,%10% , £ 20%

Aging 1.0% per decade hr, Typical

¢ How To Order

| toc | [ 1208 § | ¢ § [ 103 | | «k | [ oo | [ T |

Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
LDC: Unit : pF
Low Ex.: C: X7E Ex.: Ex.: Ex.: T: Taping &
Distortion 0603 : 102:10x102 J 1 +/-5% 025:25Vdc Reel
Capacitor 1.6x0.80 mm 224:22x104 K: +/- 10% 050:50Vdc B: Bulk

0805 : M: +/- 20%

2.0x1.25 mm

1206 :

3.2x1.60 mm

1210 :

3.2x2.50 mm

1812:

4.6x3.20 mm

2220 :

5.7x5.00 mm

@Hﬂy Stone
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LDC Series- Low Distortion Capacitors
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4 Characteristic
Temperature Capacitance Coefficient Impedance/ESR & Frequency
200 100 T T
150 X7R 1206/103 Z- LPC/1206/103
LDC 1206/103 Z - Film Cap 1206/103

dC/C (%)

(ohm)

0.1

ESR - LDC/1206/103
ESR - Film Cap /1206/103

-15.0 S feiiIiMeet”
200 0.1
-55-45 -35-25-15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 04 1 10 100 1000
Temperature C Frequency (MHz)
¢ Application Example Circuit
FILTER 18nF
6.8nF |_‘ '—|
R, I ._m‘
500 4.nF
Js19R
316R
50Q 100R
2] i} 1
6.8nF
1.8nF
4 Dimension
Unit : mm [inches]
BW B TYPE L w T (max) B (min) BW (min)
0603 1.60+0.1 | 0.80%0.1 0.90 0.40 0.15
/<—)/<—7(—>/ [.063+.004] | [.031 £.004] [.035] [.016] [.006]
0805 2.00+0.2 | 1.2540.2 1.45 0.70 0.20
T [.079+.012] | [.049 +.008] [.057] [.028] [.008]
1206 3.2010.3 1.60%0.2 1.80 1.50 0.30
[.126+.012] | [.126+.012] [.071] [.059] [.012]
1210 3.20+0.3 | 2.5040.2 1.80 1.60 0.30
[.126+.012] | [.098+.008] [.071] [.063] [.012]
| W 1812 4.6010.3 | 3.2040.3 2.20 2.50 0.30
[€ > [.181+.012] | [.126+.012] [.087] [.098] [.012]
L 2920 5.70+0.4 | 5.00%0.4 2.20 3.50 0.30
[.220+.016] | [.197+.016] [.087] [.137] [.012]
4 Capacitance Range
Dielectric Size Rated Capacitance Range
Characteristic Voltage |SIN|S|SINIR SIS N SIS |NIS|R]B(B|IRRXSB|S[R2]B[B|RS B [ [
|||~ | N|JN|OD|T|O|O|O|+—|—|— | — | N|N|ND | [|T O |O|O |+ |— ||
0603 50V EHEEEREEEEREEEEEE
0805 50V [cIclclclclc clelclclc]
1206 25V | Il cTcl el el clelclclclc ¢
X7E 50V | Il cTclelelclelclclclc ¢
1210 50V [c[clc clclc]
1812 50V [D[D[D D[D[D]
2220 50V | D]
Symbol Code S @) A B C D E F G H
Thickness(mm) | 0.3#0.03| 0.5x0.05| 0.6x0.1 | 0.85x0.1| 1.0+0.1 [1.2520.15| 1.6%0.2 | 2.0+0.2 | 2.4¥0.2 | 2.840.2

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

Holy Stone
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LDC Series- Low Distortion Capacitors
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LDC Series Specification & Test Condition

ltem

Specification

Test Condition

Operation
Temperature

-55t0 +125C

Visual

No Abnormal Exterior Appearance

Visual Inspection

Capacitance

Within The Specified Tolerance

Dissipation Factor

50V
1.2%

25V
2.0%

Rated Voltage
D.F. (max.)

Frequency Voltage
1KHz+10% 1.0£0.2Vrms

Perform a heat temperature at 150+5°C for
30min. then place at room temp. for 24+2hr.

Insulation
Resistance

10,000MQ or 500/C Q whichever is smaller.
(C in Farad)

Applied Voltage : Rated Voltage
Charge Time : 60sec.
Current is limited to less than 50mA

Dielectric Strength

No dielectric breakdown or mechanical
breakdown

250% of the rated voltage for 1 to 5 sec.
Current is limited to less than 50mA.

'(I':empe_rature Temperature Range  Cap. Change (C2-C1)/C1 x 100%

apacitance o . =+ 479 C1:Capacitance At Standard Temperature(25C)
Coefficient S5 C~+125C = t4T% C2:Capacitance At Test Temperature

Adhesive Strength  No indication of peeling shall occur on the

of Termination

terminal electrode.

A 5N-f (= 0.5Kg-f) pull force

<1 5Nf shallbe applied for 101 sec.

Resistance to

No mechanical damage or change capacitance

The board shall be bend 1.0mm with a rate of

Flexure of more than the following table. 1.0 mm/sec. R230 \#
Substrate Y ;
Capacitance Change : = +12.5% of initial value , Ei?:i?mg
. C Meter.
>
45t1mm  45+1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

— &

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

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance To
Soldering Heat

Appearance  No mechanical damage shall
occur

Capacitance  Cap. change within £7.5% of
initial value

Tand(D.F.) To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance value

Dielectric To satisfy the specified initial

Strength value

Preheat : at 150+10°C for 60~120sec.

Dip : solder temperature of 260+5C

Dip Time : 10 * 1sec.

Immersing Speed : 25%10% mm/s

Solder :HB63A

Flux :Rosin

Measure at room temperature after cooling for
48 t 4 Hours

@ Holy Stone
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LDC Series- Low Distortion Capacitors
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LDC Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
Cycle oceur temperature after one hour deage at 150 +0/-
10 °C before initial measurement.
Capacitance  Cap. change within +7.5% of Capacitor shall be subjected to five cycles of
initial value the temperature cycle as following:
Tand(D.F.) To satisfy the specified initial Step Temp.('C) Time(min)
value 1 Min Rated Temp.(-55)+0/-3 30
Insulati To satisfy th ified initial 2 25 3
nsutation o salisly the specilied intia 3 Max Rated Temp.(+125)+3/-0 30
Resistance value
4 25 3
Measure at room temperature after cooling for
48 +4 Hours
Humidity Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
occur temperature after one hour heat treatment at
150 +0/-10 C before initial measure.
Capacitance Qgp. change within £12.5% of Temperature : 40+ 2 °C
initial value Relative Humidity : 90 ~95%RH
Tan6(DF) 50V 25V Test Time : 500 +12/-0 hr
max. 3.5% max. 5.0%
Insulation 1,000MQ or 50/C Q whichever is Measure at room temperature after cooling for
Resistance smaller.  (C in Farad) 48 + 4 Hours
Humidity Appearance  No mechanical damage shall Capacitors applied DC voltage of the rated
Loading occur voltage is applied for one hour at maximum
- operation temperaturex3°C then shall be set for
Capacitance  Cap. change within £12.5% of 4814 hours at room temperature and the initial
initial value measurement shall be conducted.
Tand(D.F.) 50V 25V Applied Voltage :Rated Voltage
max. 3.5% max. 5.0% Temperature : 4042°C
Relative Humidity : 90 ~ 95%RH
Insulation 500MQ or 25/C Q whichever is Test Time : 500 + 12/~ OHr
Resistance ~ smaller. (C in Farad) Current Applied : 50 mA Max.
Measure at room temperature after cooling for
48 t 4 Hours
High Temperature Appearance  No mechanical damage shall Capacitors applied DC voltage of 200% the
Load occur rated voltage is applied for one hour at
(Life Test) maximum operation temperature=3°C then
Capacitance  Cap. change within +15% of shall be set for 484 hours at room
initial value temperature and the initial measurement shall
be conducted.
Tand(D.F.) 50V 25V Applied Voltage :200% of Rated Voltage
max. 3.5% max. 5.0% Temperature : max. operation temperature
: Test Time : 1000 +48/-0Hr
Insulation 1,000MQ or 50/C Q whicheveris  Current Applied : 50 mA Max.
Resistance smaller. (Cin Farad)
Measure at room temperature after cooling for
48 + 4 Hours
@Holyﬂone
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NCC Series-Normal Chip Capacitors

Multilayer Ceramic Chip Capacitors
[ Normal Chip Capacitor - NPO,X7R,X5R,Y5V |

NCC series

Standard Multilayer Ceramic Chip Capacitors (MLCC’s) are available in a full line of sizes and
temperature coefficients, with voltage ratings from 6.3V to 50V.

@ Features € Application
OSurface mount suited for wave and reflow OSuitable for general electronics circuit,
soldering telecommunications, personal computers and
O Small size and high reliability peripheral, power circuit & mobile application...etc.

U Excellent in high frequency characteristic
U RoHS compliant

¢ Summary of Specification

NPO Dielectric Characteristic

Operation Temperature : _55~+125 oC - 83 NPO of Temperature Coefficient
Temperature Coefficient : + 30 ppm/C , -55~+125 “C(EIAClass 1) Tg 03 L —
Capacitance Range 0.5pF to 820pF z o ~—
Dissipation Factor : more than 30pF: Q= 1000 (0.001) g o8 '_/ = =

30pF& below: Q=400+20C C:pF 3 05 T
Insulation Resistance : 10G2 or 500/C 2 whichever is smaller ° o
Aging : 0 % per decade of time, typical %5 36 15 5 T:; er:fure 65 8 105 125
Dielectric Strength : 250% Rated Voltage °
X7R Dielectric Characteristic X7R of Temperature Coefficient
Operation Temperature : -55~+125 C = 2
Temperature Coefficient : +15% , -55~+125 °C (EIA Class II ) g 10
Capacitance Range 100pF to 680nF f§ 3 "\\
Dissipation Factor : Please see HEC specification data sheet E 5 o — s
Insulation Resistance : 10G 2 or500/C 2 whichever is smaller 8 B
Aging : = 2.5 % per decade hr, typical 20
Dielectric Strength : 250% Rated Voltage S e 11

X5R Dielectric Characteristic

X5R of Temperature Coefficient

Operation Temperature : -55~+85 C = &

Temperature Coefficient : +15% , -55~+85 “C(EIA Class I ) g 10

Capacitance Range 3.3nF to 680nF :E g - -
Dissipation Factor : Please see HEC specification data sheet g 5 S~
Insulation Resistance : 10G 2 or500/C 2 whichever is smaller :;4 o

Aging : = 2.5 % per decade hr, typical 20

Dielectric Strength : 250% Rated Voltage 0B e

Y5V Dielectric Characteristic

Y5V of Temperature Coefficient

Operation Temperature : -30~+85 °C 4

Temperature Coefficient : +22/ -82 %, -30~+85 °C (EIA Class 11 ) R panliin

Capacitance Range 1nF to 470nF R~ // N\

Dissipation Factor : Please see HEC specification data sheet g < [~ \\‘
Insulation Resistance : 10GQ) or 500/C Q) whichever is smaller B ~—
Aging : = 7.0 % per decade hr, typical “ oo

Dielectric Strength : 250% Rated Voltage 85 2515 5 5 15 25 35 45 55 65 75 85

Temperature

@Hﬂy Stone
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NCC Series-Normal Chip Capacitors
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¢ Dimension
Unit : mm [inches]
BW B TYPE L w T(max) | B(min) | BW (min)
awe Ve /’ 0.60+0.03 | 0.30+0.03 0.33 0.20 0.10
0201
[.024+.001] | [.011 +.001] [.013] .008] .004]
T 0402 1.00£0.05 | 0.50%0.05 0.55 0.30 0.15
[.039+.002] | [.020 +.002] [.022] [.012] .006]
0603 | 1.60£0.10 | 0.80+0.10 [ 0.90 0.40 0.15
[.063+.004] | [.031 +.004] [.035] [.016] [.006]
W 0805 2.00+0.20 | 1.25+0.20 1.45 0.70 0.20
|< N [.079+.012] | [.049 +.008] [.057] [.028] .008]
L ! 1206 3.20+0.30 | 1.60%0.20 1.80 1.50 0.30
[126+.012] | [.126+.012] [.071] [.059] [.012]
@ Characteristic
NPO(N) Series Impedance & ESR Characteristic X7R(X) Series Impedance & ESR Characteristic
10000 100000
1000 2 0402/101 10000
100 7 0402/221——— 1000 Z 04021473
€ N e £ 100 N [ 0402/104] |
£ 10 5 <
~ \; ~ 10
1 Bx—1ESR 0402/101] ~— . .
o —— o, [ [ESRoa02a7s] Z IS N
ESR 0402/104
0.01 0.01
1 10 1000 10000 0.1 1 10 100 1000 10000 100000

X5R(B) Series

100
Frequency (MHz)

Impedance & ESR Characteristic

Y5V(Y) Series

Frequency (KHz)

Impedance & ESR Characteristic

10000 10000
1000 1000
100 [z 0402/224] | 100 7 0402/474)
£ 10 X Z 0402/474 % 10 Z 0402/1 05—|
1 1 \ X
ESR 0402/224 x / ESR 0402/474 \ =
0.1 = 0.1 =
ESR 0402/474] /| \9 ESR 0402/105 I
0.01 0.01
0.1 1 10 100 ~ 1000 10000 100000 0.1 1 10 100 1000 10000 100000
Frequency (KHz) Frequency (KHz)
€ How To Order
_c | o | [_8B | ¢ J [_m | [_oo | [T |
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF Ex.:
C: MLCC Ex.: Ex.: Ex.: Ex.: 007: 6.3Vdc T: Taping & Reel
(Multilayer 0201 : N: NPO 102:10x102 C:+/- 0.25pF 010: 10Vdc B: Bulk
Ceramic 0.6x0.30 mm X: X7R 473:47x103 D:+/- 0.50pF 016: 16Vdc
Chip of 0402 : B:X5R 104:10x104 F:+/-1% 025: 25Vdc
Capacitor) 1.0x0.50 mm Y:Y5V G: +/-2% 050: 50Vdc
0603 : J:+/-5%
1.6x0.80 mm K: +/- 10%
0805: M:+/- 20%
2.0x1.25 mm Z :+80/-20%
1206 :
3.2x1.60 mm
Holy Stone
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NCC Series-Normal Chip Capacitors / H‘IEC
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@ Capacitance Range
DieIeCtr?C. Size Rated LooLoooooooooooooogagagtingeolqi]?-e'(—pi)'—‘-‘—““““““NNNNNNN
Characteristic Voltage giric g cC BN RN BB BRREN CRRENBBEBRBREN LERKR

OO I S [STSTSSTSTSSISTSTS STS[SISTSISISTSISISTS[S S

EEMIl STSTSTSTSIS[SISISISTS SIS[SISISISISISIS[SISIS S
NPO  [0402] 50V ENEEEEEEEEEREEEEEEEEEEEREEEEEEEIE

0603| 50V [B[B[B[B[E B[E[B[B[E[B[E[E[E[E[E[E BlB[E[B[E[E[E[B[E[E[E[E

0805| 50V B[B[B[B[E[E[B[E[E[E[E[E BIE[E[E[E[B[E[E[EIE[E[E]
Dielectric ‘ Rated Capacitance Range (pF)
6.3V S|

0201 | 16V
25V
10V [0l 0

a0z |18V | o[olo[o[olo[olo[o] 0]
25V FREEE
50V IeEEEEEEEEEEEEEEEEEEEGEE]
10V | | B[E[B[E[E]

wr | ososl "8V [B[e[B[[e[B[B[E[E B[B[E[B[B[BE[B[B[B[E[E BlE[E[B[B[E[E[B[E[E[E[E B[E[B[B[E]
25V BREEEEEEEEEEEEEEEEREEREEEEREEEEREEREERE
50V EEEEEEEEEEEEEEEEEEEEBEEEEEEEEEEEEE
16V [B[8[E B[B[B[B[B[B[B[B[E[B[B[E B[B[B[B[B[B[BIB[B[B[B[E B[B[D[D[DID|

0805 |22V [B[E[E BIE[e[E[B[E[E[E[E[E[E[E BlB[E[B[E[E[E[E[E[E[E[E B[E[D[D[D]
35V BREEEEEEEEREEEEREEREEEEEREEEEEERER
50V B[e[E B[e[E[B[E[E[E[B[E[E[E[E BIB[E[BE[B[E[B[E[B[E[E B[B[C[D[D]
16V B[E[B[E[E[E]

1206 | 25V B[B[B[C[D[D
50V . BEEERE

Dielectric . Rated | Capacitance Range || piglectric . Rated Capacitance Range (pF)
Characteristic Size Voltage % % E g ﬁ g § § E Characteristic Size Voltage % % E % % % g g ﬁ g o% g % § § § § g; § %

0201 | 6.3V S| 0201 6.3V [S[S[S[S S| B B
10V | B IVl SIS[S[S[S[S S| 'S]

0402 |18V [0[c 0 6.3V EEEE
25V EEEEE 8 oa02 1% FEEEEE EEE
50V [GEe)e) X5R 16V FEEREE
16V BER 25V O

- 0603 | 25V B[E[E| 10V BE
50V IBEJ\\ 0603| 16V BEREERE
16V BEEE 25V BEEEERE |

0805| 25V BEE
50V B[E[E|
16V B[B[E BIE[E|

1206 [ 25V B[B[E B[B[E|

50V B[E[B BIB[E|
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+0.1 | 1.0+0.1 [1.25+0.15] 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2

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

Holy Stone
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NCC Series-Normal Chip Capacitors
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NCC Series Specification & Test Condition

Item Specification Test Condition
Operation Char. Operation Temp.
Temperature NPO(N) -55°C ~ +125°C
X7R (X) -55°C~ +125C
X5R (B) -55°C ~ +85°C
Y5V (Y) -30C~ +85C

Visual

No abnormal exterior appearance

Visual Inspection

Capacitance Within The Specified Tolerance Char. Frequency Voltage
. NPO
Quality Factor Class 1 (NPO): C<100pF IMHz£10%  1.0+0.2Vrms
More Than 30pF : Q =1000 C>100pF 1KHz+10%
30pF & Below: Q=400+20C (C:Cap., pF) —
X7R/X5R/Y5V 1KHzt10% 1.0£0.2Vrms
FactoF: Please see HEC specification data sheet for Perform a heat temperature at 150+5C for
details 30min. then place at room temp. for 24+2hr.
Insulation 10,000MQ or 500/C Q whichever is smaller Applied Voltage : Rated Voltage
Resistance for rated voltage>10V and greater 100/C Q Charge Time : 6015 sec.

for rated voltage<10V.

Charge-Discharge current shall be less than
50mA current.

Withstanding

No dielectric breakdown or mechanical

250% of the rated voltage for 1~5 sec.

Voltage breakdown Current is limited to less than 50mA
Temperature Char. Temp. Range Cap. Change ~ ClassI:
Capacitance NPO(N) 55°C ~ +125°C + Soppm/oc [CQ-C1/C1 (T2'T1 )] x 100%
Coefficlent X7R(X) _-55C~+125C _+15% Class1l -
X5R (B) _-55C~+85C  _+15% (C2-C1)/C1 x 100%
Y5V (Y)  -30°C~ +85C +22/-82% T1:Standard Temperature(257C)
T2:Test Temperature
C1:Capacitance At Standard Temperature
C2:Capacitance At Test Temperature
Adhesive Strength No indication of peeling shall occur on the A 5N (= 0.5Kg-f) pull force

of Termination

terminal electrode.

<—1— 5N-f shall be applied for 1011 sec.

Resistance to

No mechanical damage or capacitance
change more than the following table.

The board shall be bend 1.0mm with a rate of

Flexure of 1.0 mm/sec. R230
Substrate Char. Capacitance Change ' / T B.e”.di"g
NPO(N) < + 5.0% of initial value ﬁ T Limit
X7R (X) = £ 12.5% of initial value
X5R (B) = +12.5% of initial value <>
Y5V (Y) < +30.0% of initial value 453tmm ~ 45X1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245t5°C

soldered newly, so metal part does not come
out or dissolve .

—

Dip Time : 5% 0.5 sec.

Immersing Speed : 25:10% mm/s
Solder :HB63A

Flux :Rosin

Preheat : At 80~120 'C For 10~30sec.

@ Holy Stone
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NCC Series Specification & Test Condition

Item Specification Test Condition
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 I (NPO): at 150 +0/-10°C before initial measure.
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
ClassII: Dip Time : 10 * 1sec.
Char. Cap. change Immersing Speed : 25£10% mm/s
X7R(X) _=<17.5% ofinitial value Solder :H63A
X5R(B) _<+7.5% of initial value Flux : Rosin
Y5V(Y) <120% of initial value
Q/ Tand To satisfy the specified initial Measure at room temperature after cooling for
value Class 1 :24 + 2 Hours
Insulation To satisfy the specified initial Class1I: 48 + 4 Hours
Resistance  value
Temperature Appearance  No mechanical damage shall Class 1l capacitor shall be set for 484 hours
Cycle occur at room temperature after one hour heat
Capacitance Class T (NPO): Lr;a:g:ﬁgt at 150 +0/-10 “C befor initial
Within 2.5% or *0.25pF whichever canaitor shall be subjected to five cycles of
is larger of initial value the temperature cycle as following:
ClassTl:
Char. Cap. change Step Temp.(C) Time(min)
o
X7R(X) <£17.5% of initial value 1 Min Rated Temp.+0/-3 30
X5R(B) _<17.5% of initial value » o5 3
Y5V(Y) <120% of initial value 3 Max Rated Temp.+3/-0 30
Q/Tand To satisfy the specified initial 4 25 3
value
- Measure at room temperature after cooling for
Insulation To satisfy the specified initial Class T :24 + 2 Hours
Resistance  value Class1l: 48 * 4 Hours
Humidity Appearance  No mechanical damage shalll Class 1l capacitor shall be set for 48+4 hours at
occur room temperature after one hour heat treatment
- at 150 +0/-10 “Cbefore initial measure.
Capacitance Class I (NPO): .
Within 5.0% or 20.5pF whichever ~Temperature : 40+ 2 C
is larger of initial value Relative Humidity : 90 ~95%RH
ClassIi: Test Time : 500 +12/-0 hr
Char. Cap. change
X7R(X) <+12.5% of initial value
X5R(B) _=+12.5% of initial value Measure at room temperature after cooling for
Y5V(Y) <130% of initial value  Class I : 24 + 2 Hours
Q 30pF & Over : Q =350 Class Tl : 48 + 4 Hours
Class I 10 to 30pF : Q=275+2.5C
30pF & Below: Q=200+10C
Tand Please see HEC specification
ClassTl data sheet for details
Insulation 1,000MQ or 50/C Q whichever is
Resistance smaller for rated voltage>10V

and greater 10/C Q for rated
voltage <=10V. (C in Farad)

@ Holy Stone
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Holy Stone
NCC Series Specification & Test Condition
Item Specification Test Condition
Humidity Appearance No mechanical damage shall ClassTl capacitors applied DC voltage of the
Loading occur rated voltage is applied for one hour at

maximum operation temperature +3°C then
o . shall be set for 48+4 hours at room
Within 7.5% or £0.75pF whichever  temperature and the initial measurement shall

Capacitance Class I (NPO):

is larger of initial value be conducted.
ClassI: .
Char. Cap. change Applied Voltage :Rated Voltage

Temperature : 40+2°C

< +12.5% of initi . 4
i;?oé) :;1224 O; mTa: va:ue Relative Humidity : 90 ~95%RH
(8)  =112.5% olnilal value Tes Time : 500 +12/-0Hr
Y5V(Y) <130% of initial value Current Applied : 50 mA Max.
Q 30pF & Over : Q =350
Class 1 10 to 30pF : Q=275+2.5C Measure at room temperature after cooling for
30pF & Below: Q=200+10C Class I:24 + 2 Hours
148 +
Tand Please see HEC specification Class1l: 48 £ 4 Hours
ClassII data sheet for details

Insulation 500MQ or 25/C Q whichever is
Resistance  smaller for rated voltage>10V
and greater 5/C Q for rated

voltage=10V. (C in Farad)
High Temperature Appearance No mechanical damage shall ClassTI capacitors applied DC testing voltages
Load occur is applied for one hour at maximum operation
(Life Test) temperature +3°C then shall be set for 484

Capacitance Class I (NPO):
Within 5.0% or 20.5pF whichever
is larger of initial value

hours at room temperature and the initial
measurement shall be conducted.

ClassIl: Applied Voltage :please see HEC specification
Char. Cap. change data sheet.
X7R(X) <£+12.5% ofinitial value )
X5R(B) <+12.5% of initial value Temperature : max. operation temperature
— Test Time : 1000 +48/-0Hr
<+309
YOV(Y)  =230% ofinitial value - /o oolied : 50 mA Max.
Q 30pF & Over : Q =350 ,
Class 1 10 to 30pF : Q=275+2.5C Measure at room temperature after cooling for
30pF & Below: Q=200+10C Class I : 24 + 2 Hours
Class1: 48 = 4 Hours
Tand Please see HEC specification
Class data sheet for details

Insulation 1,000MQ or 50/C Q whichever is
Resistance  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.
occur

Vibrate the capacitor with amplitude of

Capacitance Within the specified tolerance 1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz

in about 1 min.

Q/Tand To satisfy the specified initial
value Repeat this for 2 hours each in 3

perpendicular directions.
@H«leﬂwne
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HCC Series-High Capacitance MLCC

[HHEC

Holy Stone

Multilayer Ceramic Chip Capacitors
[ High Capacitance MLCC—-More Than 1.0uF ]

HCC series — X7R X6S X5R Y5V

@ Features. € Application
Q4 Surface mount suited for wave and reflow U Ideal for smoothing and decoupling circuits
soldering U Suitable for DC-DC converter, personal
U High reliability and no polarity computer and peripherals, telecommunication
O Small size and high capacitance value and general electronic equipment

U Excellent in high frequency characteristic
U RoHS compliant

€ Summary of Specification

X7R Dielectric Characteristic
Operation Temperature : ~ -55~+125 C

X7R of Temperature Coefficient

Temperature Coefficient:  + 15% under -55~+125 °C (EIA Class IT ) s

Capacitance Range 1.0uF to 22uF 5 s

Dissipation Factor : Please see HEC specification data sheet % 0 = —

Insulation Resistance : 10G<2 or 500/C €2 whichever is smaller ‘g 13

Aging : = 2.5 % per decade hr, typical S 5 [~
Dielectric Strength : 250% Rated Voltage -20

-55 -40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature

X6S Dielectric Characteristic

X6S of Temperature Coefficient

Operation Temperature : ~ -55~+105 °C 2
Temperature Coefficient:  + 22% under -55~+105 “C (EIA Class II ) € 55
Capacitance Range 1.0uF to 22uF g "
Dissipation Factor : Please see HEC specification data sheet 3 o — —
Insulation Resistance : 10G Q) or500/C Q) whichever is smaller s @
Aging : = 2.5 % per decade hr, typical § -15
Dielectric Strength : 250% Rated Voltage =

55 35 -15 5 25 45 65 85 105
Temperature

X5R Dielectric Characteristic

X5R of Temperature Coefficient

Operation Temperature :  -55~+85 °C 20
Temperature Coefficient:  + 15% under -55~+85 °C (EIA Class II ) 2 12
Capacitance Range 1.0uF to 100uF % 5
Dissipation Factor : Please see HEC specification data sheet § 0
Insulation Resistance : 10GQ2 or500/C (2 whichever is smaller § 12 " N
Aging : = 2.5 % per decade hr, typical g s
Dielectric Strength : 250% Rated Voltage S
-55 -35 -15 5 25 45 65 85

Temperature

Y5V Dielectric Characteristic
Operation Temperature :  -30~+85 °C

Y5V of Temperature Coefficient
40

Temperature Coefficient:  +22/-82 %, -30~+85 “C (EIA Class I ) § “ ] L

Capacitance Range 1.0uF to 47uF Exnl [/ N

Dissipation Factor : Please see HEC specification data sheet. 8 40 / ~
Insulation Resistance : 10GQ2 or500/C (2 whichever is smaller ‘é :8 ]
Aging : = 7.0 % per decade hr, typical 8 100

Dielectric Strength : 250% Rated Voltage 8020 10 0 10_20 30 40 50 60 70 80

@Hﬂy Stone
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HCC Series-High Capacitance MLCC
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Holy Stone
Dimension
¢ Unit : mm [inches]

BW B TYPE L W T (max) B (min) BW (min)

<—/)’<—>/—> 1.00£0.05 | 0.50%0.05 0.55 0.30 0.15

/A Y 0402 [.039+.002] | [.020 +.002] |  [.022] [.012] .008]

T 0603 | 1.6040.10 | 0.80%0.10 [ 0.90 0.40 0.15

[.063+.004] | [.031 +.004] [.035] [.016] [.006]

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

L w [.126+.012] | [.126+.012] [.071] [.059] [.012]

< L 7| 1210 3.20+0.30 | 2.50+0.20 2.60 1.60 0.30

[.126+.012] | [.098+.008] [.102] [.063] [.012]

1812 4.60+0.3 | 3.2040.3 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

[.220+.016] | [.197+.016] [.118] [.137] [.012]

& Characteristic

X7R(X) Series Impedance & ESR Characteristic

X5R(B) Series

10000
1000
1% [z 0805/105
E S [z ] E
s s
0-1 H'ESR 0805/105 | =2 il
0.01 f——o o
0.001
0.1 1 10 100 1000 10000 100000

Frequency (KHz)

Y5V(Y) Series Impedance & ESR Characteristic

X6S(S) Series

Impedance & ESR Characteristic

1000
100 | Z0805/475
\( Z 0805/106
10
1
0.1
[ESR 0805/475|
0.01 L
ESR 0805/106] /
0.001
0.1 1 10 100 1000 10000 100000

Frequency (KHz)

Impadance/ESR & Frequency

10000 1000
1000
100 [z 0805/105
190 Z 0805/105 10 [Z 0805225 |
% 10 < [z0805/106 ] E 1 §<
) ] C
NG 0.1
0.1 HESR 0805/105
[ ESR 0805/105 | |
0.01 ESR 0805/106 ‘25\ 0.01 ===
ESR 0805/225
0.001 0.001 ol d L
0.1 1 10 100 1000 10000 100000 0.1 1 10 100 1000 10000 100000
Frequency (KHz) Frequency (KHz)
@ How To Order
_c | loss | [_B | [_tos J [_m | [_owo | [T |
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF
C: MLCC 0402 : Ex.: Ex.: Ex.: Ex.: T: Taping
(Multilayer 1.0x0.50 mm X:X7R 105:10x10° J i +/-5% 004: 4Vdc & Reel
Ceramic 0603 : S:X6S 106:10x108 K: +/- 10% 007: 6.3Vdc B: Bulk
Chip of 1.6x0.80 mm B:X5R 226:22x106 M:+/- 20% 010: 10Vdc
Capacitor) 0805 : Y:Y5V Z :+80/-20% 016: 16Vdc
2.0x1.25 mm 025: 25Vdc
1206 : 035: 35Vdc
3.2x1.6 mm 050: 50Vdc
1210 :
3.2x2.5 mm
Holy Stone
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HCC Series-High Capacitance MLCC / H‘IEC

Holy Stone
4 Capacitance Range

X7R (X) Series

Size 0603 0805 1206 1210 18122220

Code [6.3V[10V |16V [6.3V[10V |16V |25V |10V [16V |25V |35V |50V [10V|16V[25V |35V [35V |35V

FILF

225 || I (DI D D [ EQl ENE] [ENEFLFILFIF]

335 | D Jf D |- | E Il E | | N | F |

475 | DIl D |E |F|

106 | E |

226
X6S (S) Series

Size (0402 0603 0805 1206 1210

Code [6.3V|6.3V|10V |16V [25V|6.3V|10V |16V |25V [6.3V| 10V |16V |25V |35V |50V | 10V [16V |25V |50V

105 [IIEEEE [ [IRB | ELE

‘2132 % [ B [ DJI DJi D] | ENl E| | F |

E

HE s BE"—— el

226 [ D Gl G
X5R (B) Series

Size | 0402 0603 0805 1206 1210

Code [6.3V|10V| 4V [6.3V[10V|16V|25V| 4V [6.3V[10V|16V |25V [6.3V|10V |16V |25V [35V |50V |6.3V[ 10V [16V |25V |35V
105 e [EEEE [ DJLDJLD - L ENLENLEILE] LF ]

E
225 |l (Bl Bl B [ DI DN DD | ENEFIF
Zgg . (DN DI DI Dl EWEN E| N |
B

R ) - B HEEH HianBe
226 [ DI D [ENNENLE [ GIIGHIGIG!

476 [ElE]

107
Y5V (Y) Series

Size | 0402 0603 0805 1206 1210 1812
Code [6.3V[10V| 6.3 |10V |16V |25V [6.3V[10V|16V |25V |50V |10V [16V]25V |35V |50V [6.3V[10V |16V |25V |35V |50V [35V |50V
=] o Jl o M| B ]l B]LB. BHEN [EDRR

225 | E = i DIl DI D (BT DYl D] | N L
475 B

106 [ D] | E | LE]
226 [ D { D | FILF | F |
476

107

Symbol Code S 0 A B C D E F G H
Thickness(mm) | 0.3%0.03 | 0.520.05 | 0.6%0.1 | 0.8520.1 | 1.020.1 |1.25+0.15] 1.6%0.2 | 2.0#0.2 | 2.4%¥0.2 | 2.8%0.2

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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HCC Series-High Capacitance MLCC
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HCC Series Specification & Test Condition

Item Specification Test Condition
Operation Char. Operation Temp.
Temperature X7R (X) -55°C ~ +125°C
X6S (S) -55°C~ +105°C
X5R (B) -55°C~ +85°C
Y5V (Y) -30°C~ +85C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within the specified tolerance Capacitance Frequency Voltage
Dissipation Factor Please see HEC specification data sheet for C=10uF 1KHz£10% 1.0+0.2Vrms
details C>10uF 120Hz120% 0.5%0.2Vrms

Perform a heat temperature at 150+5°C for
30min. then place at room temp. for 24+2hr.

Insulation
Resistance

10,000MQ or 500/C Q whichever is smaller
for rated voltage>10V and greater 100/C Q
for rated voltage<10V.

Applied Voltage : Rated Voltage

Charge Time : 6015 sec.

Charge-Discharge current shall be less than
50mA current.

Withstanding

No dielectric breakdown or mechanical

250% of the rated voltage for 1~5 sec.

Voltage breakdown Current is limited to less than 50mA
Temperature Char. Temp. Range Cap. Change (C2-C1)/C1 x 100%
Capac_:it_ance X7R (X)  -55C~ +125C *15% C1:Capacitance At Standard Temperature (25C)
Coefficient X6S (S)  -55°C~ +105C +22% C2:Capacitance At Test Temperature

X5R (B) -55C~ +85C *15%

Y5V (Y) ~-30°C~ +85C 1+22/-82% The detail condition please see HEC specification

data sheet.

Adhesive Strength No indication of peeling shall occur on the A 5N-f (= 0.5Kgf) pull force

of Termination

terminal electrode.

<1— 5N-f shall be applied for 10+1 sec.

Resistance to

No mechanical damage or capacitance change

The board shall be bend 1.0mm with a rate of

Flexure of more than the following table. 1.0 mm/sec. /R230 ¢, o
—— benain
Substrate Char. Capacitance Change ‘_T oo g
X7R(X) =< * 12.5% of initial value
X6S(S) < *+12.5% of initial value : EMete
X5R(B) = + 12.5% of initial value 45+ mm  45+1mm
Y5V(Y) =< 1 30.0% of initial value
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

— A

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 C For 10~30sec.

@ Holy Stone
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HCC Series Specification & Test Condition

ltem

Specification

Test Condition

Resistance to Appearance

Soldering Heat

No mechanical damage shall
occur

Capacitance _Char. Cap. change
X7R(X) <17.5% of initial value
X6S(S) <£17.5% of initial value
X5R(B) < 17.5% of initial value
Y5V(Y) <120% of initial value

Tand To satisfy the specified initial

value

Class I capacitor shall be set for 48% 4 hours at
room temperature after one hour heat treatment
at 150 +0/-10°C before initial measure.

Preheat : at 150 £ 10°C for 60~120sec.
Dip : solder temperature of 260+5°C
Dip Time : 10 * 1sec.

Immersing Speed : 25110% mm/s
Solder :H63A

Flux : Rosin

Measure at room temperature after cooling for

Insulation To satisfy the specified initial 48 + 4 Hours
Resistance  value
Temperature Appearance  No mechanical damage shall Class1I capacitor shall be set for 48+4 hours
Cycle occur at room temperature after one hour heat
Capacitance Char. Cap. change Lr;a:g:ﬁgt at 150 +0/-10 °C before initial
X7R(X) = 27.5% of initial value  55n5itor shall be subjected to five cycles of
X6S(S) <17.5% of |.n|.t|.al value  the temperature cycle as following:
XSR(B) <17.5% Of |r'1|.t|a| value Step Temp(°C) Tlme(mln)
Y5V(Y) < 120% of initial value 1 Min Rated Temp.+0/—3 30
Tand To satisfy the specified initial 2 25 3
value 3 Max Rated Temp.+3/-0 30
Insulation ~ To satisfy the specified initial 4 25 8
Resistance  value Measure at room temperature after cooling for
48 * 4 Hours
Humidity Appearance  No mechanical damage shall Class T capacitor shall be set for 48 4 hours at
occur room temperature after one hour heat treatment
. at 150 +0/-10 “Cbefore initial measure.
Capacitance ~ Char. Cap. change
X7R(X) <+12.5% of initial value |emperature :40£2C
X6S(S) < +12.5% of initial value ~Relative Humidity : 90 ~95%RH
X5R(B) <*12.5% of initial value 1St TiMe : 500 +12/-0 hr
Y5V(Y) <130% of initial value Measure at room temperature after cooling for
— 48 + 4 Hours
Tand Please see HEC specification
data sheet for details
Insulation 1,000MQ or 50/C Q whichever is
Resistance smaller for rated voltage>10V

and greater 10/C Q for rated
voltage=10V.

(C in Farad)
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HCC Series Specification & Test Condition

Item Specification Test Condition
Humidity Appearance No mechanical damage shall ClassTl capacitors applied DC voltage of the
Loading occur rated voltage is applied for one hour at maximum
. Char. Cab. change operation temperature +3°C then shall be set for
Capacitance b . q 4814 hours at room temperature and the initial
X7R(X) = *12.5% of initial value measurement shall be conducted
X6S(S) <112.5% of initial value '
X5R(B) <+12.5% of initial value  Applied Voltage :Rated Voltage
Y5V(Y) <%30% of initial value  Temperature : 40+2°C
. Relative Humidity : 90 ~95%RH
Tand Please see HEC specification Test Time : 500 +12/-0Hr
data sheet for details Current Applied : 50 mA Max.
Insulation 500MQ or 25/C Q whicheveris  Measure at room temperature after cooling for
Resistance  smaller for rated voltage>10V 48 + 4 Hours
and greater 5/C Q for rated
voltage=10V. (C in Farad)
High Temperature Appearance No mechanical damage shall Class1I capacitors applied DC testing voltage is
Load oceur applied for one hour at maximum operation
(Life Test) c - Ch c h temperature +3°C then shall be set for 48+4
apacitance ar. ap. ¢ :.m.g.e hours at room temperature and the initial
X7R(X) =112.5% of initial value  measurement shall be conducted.
X6S(S) =112.5% of initial value
X5R(B) =#12.5% of initial value  Applied Voltage : please see HEC specification
Y5V(Y) <130% of initial value data sheet.
— Temperature : max. operation temperature
Tand Please see HEC specification Test Time : 1000 +48/-0Hr
data sheet for details Current Applied : 50 mA Max.
Insulation 1,000MQ or 50/C Q whicheveris Measure at room temperature after cooling for
Resistance  smaller for rated voltage>10V 48 t 4 Hours
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.

occur

Capacitance

Within the specified tolerance

Tand

To satisfy the specified initial
value

Vibrate the capacitor with amplitude of
1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
in about 1 min.

Repeat this for 2 hours each in 3
perpendicular directions.
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[HHEC

Holy Stone

Multilayer Ceramic Chip Capacitors
[ Low Profile Capacitor — Thin Type X7R,X3R,Y5V ]

VAC series

Low profile high capacitance MLCC’s ideally suited for height restricted needs

& Features & Application

U High capacitance & rated voltage with maximum
height of 0.5mm(size 0603) & 0.95 mm

U4 Surface mount suited for Wave and Reflow soldering

4 RoHS compliant

U For small and height restricted electronic
equipment and applications

Q Suitable for FPD device, HDD, CD-RW, LCD
device, cellular phone modules and portable

devices...etc.
¢ Summary of Specification
X7R of Temperature Coefficient

XT7R Dielectric Characteristic 5 o

Operation Temperature :  -55~+125 °C s 10

Temperature Coefficient:  + 15% , -55~+85 °C (EIA Class I ) % o 5|

Capacitance Range 1UF to 2.2uF 55 4

Dissipation Factor : See Spec. g 0 N~
Insulation Resistance : 10GQY or500/C 2 whichever is smaller 8 ;g

Aging : =< 2.5 % per decade hr, typical 0 40 20 o 2 40 8 8 100 120
Dielectric Strength : 250% Rated Voltage Temperature
. . . X5R of Temperature Coefficient
X5R Dielectric Characteristic .
Operation Temperature :  -55~+85 °C g
Temperature Coefficient:  + 15% , -55~+85 °C (EIA Class I ) § s
Cgpgutgnce Range 1uF to 22uF g 2 2 — —
Dissipation Factor : See Spec. S 1 \
Insulation Resistance : 10G Q) or500/C (2 whichever is smaller § 15 ~
Aging : = 2.5 % per decade hr, typical 20
Dielectric Strength : 250% Rated Voltage 0 40 20 X4 808
empearture
Y5V Dielectric Characteristic 0 Y5V of Temperature Coefficient
Operation Temperature .~ -30~+85 °C S g
Temperature Coefficient :  +22/ -82 %, -30~+85 °C (EIA Class 1) £ e
Capacitance Range 1UF to 10uF 8@ / ‘
Dissipation Factor : See Spec. g%
Insulation Resistance : 10G<2 or500/C €2 whichever is smaller g ig \\
Aging : = 7.0 % per decade hr , typical ° 0
Dielectric Strength : 250% Rated Voltage 35 25 45 5 5 15 25 35 45 55 65 75 85
Temperature
4 How To Order
| vac | | 1206 | | B | 106 | ™ 007 T |
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
VAC: Unit : pF
Low Profile 0603 : Ex.: Ex.: Ex.: Ex.: T: Taping &
capacitor 1.6x0.80 mm X:X7R 475:47x105 K: +/- 10% 007: 6.3Vdc Reel
(Thin Type) 0805 : B:X5R 106:10x108 M:+/- 20% 010: 10Vdc B: Bulk
2.0x1.25 mm Y:Y5V Z +80/-20% 016: 16Vdc
1206 : 025: 25Vdc
3.2x1.60 mm
@Hﬂy!mﬂe
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VAC Series-Low Profile Capacitors

¢ Dimension

Unit : mm [inches]

Holy Stone

[HHEC

S

TYPE L w T (max) B (min) BW (min)
T 0603 1.60+0.10 | 0.80+0.10 0.50 0.40 0.15
[.063+.004] | [.031£.004] [.020] [.016] [.006]
0805 2.00+0.2 1.25+0.2 0.95 0.70 0.20
[.079£.012] | [.049+.008] [.037] [.028] [.008]
1206 3.20+0.3 1.60+0.2 0.95 1.50 0.30
I wWw [.126+.012] | [.063+.008] [.037] [.059] [.012]
€
L i
& Characteristic
X7R(X) Series o X5R(B) Series o
Impedance & ESR Characteristic Impedance & ESR Characteristic
10000 ¢ 1000
1000 E —_Z0805/105 100 | Z 0805/475
100 | NZal [ Z0805/225 | S < [ [Zowos ]
b £
< = 1
e 1 %
& i N ® oo
0 b .
w 0.1
EF| ESR 0805/105 | | ESR 0805/475
0.01 f—— [ 0.01 |— 1 /
SE ESR 0805/225
0.001 L 0.001
0.1 1 10 100 1000 10000 100000 0.1 1 10 100 1000 10000 100000
Frequency (KHz) Frequency (KHz)
Y5V(Y) Series
Impedance & ESR Characteristic
1000
100
Z 0805/105
10
= Z 0805/475
% \( [£ 0805/475 |
= 1
x
8 o ESR 0805/105 \ ==
0.01 &g
0.001
0.1 1 10 100 1000 10000 100000
Frequency (KHz)
4 Capacitance Range
X7R (X) Series X5R (B) Series Y5V (Y) Series
Size | 0805 1206 Size 0603 0805 1206 Size 0805 1206
Code |16V |25V [16V |25V || Code |6.3V[10V |16V |6.3V[10V |16V |25V [6.3V|10V |16V |25V || Code |6.3V[10V |16V |25V [6.3V[10V |16V
105 |IEH|IEX =X ([ 105 | T | | BB | B (IS BHEE
155 |2 | B || B J{EES | B | [ B | | B 155
225 | IEH |0 I3 (3 225 | I | ElE = E | B Il 81 B JMeEE EEE | B |
335 335 | B | | B 3| | || ||
475 475 275 | 1E |0 |IED (IR ||
106 106 Bl B Bl B 106 X
226 226 | B | 226
Symbol Code T B
Thickness(mm) | 0.45+0.05 | 0.85+0.1

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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[HHEC

Holy Stone

VAC Series Specification & Test Condition

Item Specification Test Condition
Operation Char. Operation Temp.
Temperature X7R (X) -55°C~ +125°C
X5R (B) -55°C~ +85C
Y5V (Y) -30°C~ +85°C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within The Specified Tolerance Capacitance Frequency Voltage
. C=10uF 1KHz+10% _1.040.2Vrms
IIi)lsilpatlon Char. 25V 16V 10V 6.3V max. C=10uF 120HZ420%  0.5+0.2Vrms
actor X7R/X5R 5% 75% 15% 15% . .
Y5V 0% 125% 20%  20% Perform a heat treatment at 150+5°C for 30min.
° e ° ° then place at room temp. for 24+2hr.
Insulation 10,000MQ or 500/C Q whichever is smaller Applied Voltage : Rated Voltage
Resistance for rated voltage>10V and greater 100/C Q Charge Time : 6045 sec.

for rated voltage<10V. (C in Farad)

Charge-Discharge current shall be less than
50mA current.

Withstanding

No dielectric breakdown or mechanical

250% of the rated voltage for 1~5 sec.

Voltage breakdown Current is limited to less than 50mA
Temperature Char. Temp. Range Cap. Change (C2-C1)/C1 x 100%
Capacitance X7R(X)  -55°C~ +125°C +15% C1:Capacitance at Standard Temperature (25C)
Coefficient X5R(B) _-55°C~ +851C +15% C2:Capacitance at Test Temperature.
Y5V(Y) -30CC~+85C +02/-82% The detail condition please see HEC specification
data sheet.
Adhesive Strength No indication of peeling shall occur on the

of Termination

terminal electrode.

A 5N-f (= 0.5Kgf) pull force
:':E— SNF shall be applied for 10+1 sec.

Resistance to

No mechanical damage or capacitance change

The board shall be bent 1.0mm with a rate of 1.0

Flexure of more than the following table. mm/sec. / R230 i
Substrate . Bending

Char. Capacitance Change v 7 Limit

= FYRPPTIR “

X7R(X) < +12.5% of !n!t!al value

X5R(B) = + 12.5% of initial value < >

Y5V (Y) < + 30.0% of initial value 45+1mm  45%1mm
Solderability More than 90% of the terminal surface isto be ~ Solder Temperature : 245£5C

soldered newly, so metal part does not come
out or dissolve .

— &

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance to
Soldering Heat

Appearance  No mechanical damage shall
occur
Capacitance _Char. Cap. change
X7R(X) =17.5% of initial value
X5R(B) =17.5% of initial value
Y5V(Y) =120% of initial value
Tand To satisfy the specified initial
value
Insulation To satisfy the specified initial
Resistance  value

Capacitor shall be set for 48% 4 hours at room
temperature after one hour heat treatment at
150 +0/-10°C before initial measure.

Preheat : at 150+10°C for 60~120sec.
Dip : solder temperature of 260+5C
Dip Time : 10 * 1sec.

Immersing Speed : 25110% mm/s
Solder :H63A

Flux : Rosin

Measure at room temperature after cooling for
48 * 4 Hours
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VAC Series-Low Profile Capacitors

[HHEC

Holy Stone

VAC Series Specification & Test Condition

ltem Specification Test Condition
Temperature Appearance No mechanical damage shall Capacitor shall be set for 4814 hours at room
Cycle occur temperature after one hour heat treatment at
- 150 +0/-10 °C before initial measurement.
Capacitance _Char. Cap. Ch.a.n.ge Capacitor shall be subjected to five cycles of
X7R(X) =17.5% of initial value h | following:
X5R(B) —17.5% of initial value the temperature cycle as fo owing: .
VEVY :;26‘70 itial val Step Temp.(C) Time(min)
(Y) =%20% of initial value 1 Min Rated Temp.+0/-3 30
Tand ToI satisfy the specified initial > o5 3
: yale 3 Max Rated Temp.+3/-0 30
Insu_latlon To satisfy the specified initial 4 o5 3
Resistance  value .
Measure at room temperature after cooling for
48 + 4 Hours
Humidity Appearance No mechanical damage shall Capacitor shall be set for 48 + 4 hours at room
occur temperature after one hour heat treatment at
Capacitance _Char. Cap. change 150 +0/-10 °C before initial measurement.
X7R(X) =%12.5% of ?n?t?al value  Temperature : 40+ 2 °C
X5R(B) =1*12.5% of initial value Relative Humidity : 90 ~95%RH
Y5V(Y) =130% of initial value Test Time : 500 +12/-0 hr
Tand Type 25V 16V 10V 6.3V
X7R/X5R 7.5% 12.5% 25% 25% Measure at room temperature after cooling for
Y5V 13.5% 15% 30% 30% 48+ 4 Hours
Insulation 1,000MQ or 50/C Q whichever is
Resistance  smaller for rated voltage>10V
and greater 10/C Q for rated
voltage <10V. (C in Farad)
Humidity Appearance No mechanical damage shall Capacitors applied DC voltage of the rated
Loading occur voltage is applied for one hour at maximum
Capacitance _Char. Cap. change operation temperature £ 3°C then shall be set for
X7R(X) =%15% of initial value 4814 hours at room temperature and the initial
X5R(B) =*15% of initial value measurement shall be conducted.
Y5V(Y) =130% of initial value Applied Voltage : Rated Voltage
Tand Type 25V {6V 10V 6.av lemperaure:40:2C
X7RIX5R 7.5% 12.5% 25% 259, hHeiative Humidity : 90 ~95%
Y5V 13.5% 15% 30% 30% Test Time : 500 +12/-0Hr
- Current Applied : 50 mA Max.
Insulation 500MQ or 25/C Q whichever is .
Resistance  smaller for rated voltage>10V Measure at room temperature after cooling for
and greater 5/C Q for rated 48 4 Hours
voltage <=10V. (C in Farad)
High Temperature ~ Appearance No mechanical damage shall Capacitors applied DC testing rated voltage is

Load
(Life Test)

occur

Capacitance

Char. Cap. change

X7R(X) =115% of initial value
X5R(B) =#*15% of initial value
Y5V(Y) =130% of initial value

applied for one hour at maximum operation
temperature £3°C then shall be set for 48+4
hours at room temperature and the initial
measurement shall be conducted.

Applied Voltage :Rated Voltage
Temperature : max. operating temperature

Tand Type 25V 16V 10V 6.3V o
X7R/X5R 7.5% 12.5% 25% 25% Test Time : 1.000 +48/-0Hr
Y5V 13.5% 15% 30% 30% Current Applied : 50 mA Max.
Insulation 1,000MQ or 50/C Q whichever is Measure at room temperature after cooling for
48 + 4 Hours
Resistance  smaller for rated voltage>10V
and greater 10/C Q for rated
voltage<=10V. (C in Farad)
@H«leﬂ(me
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HCN Series-High Cap NPO

[HHEC

Multilayer Ceramic Chip Capacitors
[ High Cap. NPO - More Than 1.0nF ]

HCN series

Replacement for Film Capacitor

¢ Features

4 Small Size & High Capacitance

U Suitable for Wave and Reflow Soldering

QO Excellent Characteristics and Tight Tolerance
U Excellent Bias,High Temperature Stability &

Low Tan §

U Replace Film Capacitor
4 RoHS compliant

¢ Summary of Specification

Holy Stone

¢ Application

U Suitable for ADSL Filter Circuits,
Cable Modem and Coupling Circuits,
general Telecommunications use,
Power (Inverter for oscillation Circuit) and
Audio Circuits

Operation Temperature -55~+125 C

Rated Voltage 16V to 50Vdc

Temperature Coefficient NPO : < 60ppm/C, -55~+125 °C (EIAClass 1 )
Capacitance Range 1nF ~ 220nF

Dissipation Factor :

Q=>1000 at 1KHz 20°C

Insulation Resistance

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

Dielectric Strength

250% Rated Voltage for 5 second @ 50mA max. current

Capacitance Tolerance

* 5% (+1% ,2% also available)

Aging

0% per decade hr, Typical

¢ How To Order

e [ [ [ [ [Coesg [
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF

C: 0603 : N: NPO Ex.: Ex.: Ex.: T: Taping &
MLCC 1.6x0.80 mm 102:10x102 F:4+/-1% 016:16Vdc Reel
(Multilayer 0805 : 103:10x103 G:+/-2% 025:25Vdc B: Bulk
Ceramic 2.0x1.25 mm 124:12x104 J 1 +/-5% 050:50Vdc
Chip of 1206 :
Capacitor) 3.2x1.60 mm

1210 :

3.2x2.50 mm

1812:

4.6x3.20 mm

@ Holy Stone
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HCN Series-High Cap NPO

& Characteristic

[HHEC

Holy Stone

Temperature Capacitance Coefficient 100000 Z/ESR & Frequency
5000 10000 : Z- l\/‘ILCO NPO 181‘2/683
4000 —wpodsizess 1 | || F T~ | | ESR-MLCC NPO 1812/683
3000 F 1000 Z- Film Cap 1812/683
2000 F ool s e ESR- Film Cap 1812/683
E 1000 £
8 0 5 10 b
o
g 1000 E 1 —
-2000 F 0.1 - —
3000 f oot L
4000
0.001
-5000 0.1 1 10 100 1000 10000 100000
55 45 35 25 15 5 5 15 25 35 45 55 65 75 85 95 105 115125 .
requency (KHz)
Temperature(C )
¢ Application Example Circuit 5500
p
H L 1| |} |} . ||
Rx Fiter (D117 IS TxFiter o !
6.8nF ——47nF —18nF  34.2KR ®_M_j 680uH 24.75KR
15an 2.7nF
@O— 1 X 1 ImonF 48R "
1T
1.5nF  1.8nF 1.8nF 3.3nF = 560pF
4 Dimension Unit : mm [inches]
BW B TYPE L W T (max) B (min) BW (min)
<—/)/<—> 1.60+/-0.1 | 0.80+/-0.1 0.90 0.40 0.15
% and 0603 |1.063+/-.004]|[.031+/-.004] | _ [.039] [.016] .006]
0805 2.0010.2 1.25+0.2 1.40 0.70 0.20
T [.079+.012] | [.049 +.008] [.055] [.028] [.008]
1206 3.20%0.3 1.60%0.2 1.80 1.50 0.30
[.126+.012] | [.126+.012] [.071] [.059] [.012]
1210 3.20%0.3 2.5010.2 2.20 1.60 0.30
| W [.126£.012] | [.098+.008] [.087] [.063] [.012]
< g 1812 4.6010.3 3.20%0.3 2.20 4.00 0.20
L [.181+.012] | [.126%.012] [.087] [.157] [.008]
& Capacitance Range
Dielectric ) Capacitance Range
Ch ot S|Ze VOItage<\1N<\1NNNNNNNNNmmmmmmmmmmmmvvvv
aracteristic ol N[N |IN|O|lo [N |NIN[O|S[N]|o|b|d]|o |a|w |
16V EEIEREREEE
0603 YA B[B[B[B[B[B[B]
W HEEREEEEE
N 51 (68 CIo[0ID[0[[0[D DlOID[DIDID]
W PRV s(s(s(s{clololDlD[D[D[D DIDID]
sokam 8181 8181CIDIDIDIDIDIDID D
VA BlB(BIB[BIB[BIB[BICID[D Dcn[colD|DIE[E[E[E[E[E]
NPO 1206 FSVll eTeTeTBIB[B[B[B[B[C[D[D DICOCOD[D[E[E[E[E]
WAl eTsTeTBTB[BIB[B[BICIDID DE[COcO[D[D[E[E]
16V | NEEEEEEE
1210 EVll cTclclclclclclclclcIclc CIDlElE[FIFIF[FIFIF[F]
Wl cTclclclclclclclclclclc CIDTElE[FIFIF[FIF]
16V | | HEERGEEER
1812 EVll cToTolololololo[olololD DIDID[DIE[EE[E[FIF[FIF F[F]
ESVll DI oTololololofolplo[olD DIDIDIDIETETETETFIFIFIF F]
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+0.1 | 1.0+0.1 [1.25+0.15] 1.6+0.2 | 2.0+0.2 [ 2.4+0.2 | 2.8+0.2

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

Holy Stone
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HCN Series-High Cap NPO

[HHEC

Holy Stone

HCN Series Specification & Test Condition

Item Specification Test Condition
Operation -55C~ +125C
Temperature
Visual No Abnormal Exterior Appearance Visual Inspection

Capacitance

Within The Specified Tolerance

Quality Factor

Q =1000

Frequency Voltage

1KHz£10% 1.01£0.2Vrms

Insulation
Resistance

10,000MQ or 500/C Q whichever is smaller.
(C in Farad)

Applied Voltage : Rated Voltage
Charge Time : 6015 sec.
Current is limited to less than 50mA

Withstanding

No dielectric breakdown or mechanical

250% of the rated voltage for 1~5 sec.

Voltage breakdown Current is limited to less than 50mA.
Tempe_rature Temperature Range Cap. Change [C2-C1/C1(T2-T1)] x 100%
Capacitance -55°C~ +125C + 60ppm/C T1:Standard Temperature(25C)
Coefficient :
T2:Test Temperature
C1:Capacitance at Standard Temperature
C2:Capacitance at Test Temperature
Adhesive Strength No indication of peeling shall occur on the A 5N-f (= 0.5Kgf) pull force

of Termination

terminal electrode.

<1— 5N.f shall be applied for 10+1 sec.

Resistance to

No mechanical damage or change capacitance

The board shall be bent 1.0mm with a rate of 1.0

Flexure of more than the following table. mm/sec. ‘L
Substrate R230 y )
Capacitance Change : < +5.0% of initial value , Ei‘:n"if'”g
..
<«
45+imm ~ 45+1mm
Solderability More than 90% of the terminal surface isto be ~ Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance To
Soldering Heat

—’@

Appearance  No mechanical damage shall
occur

Capacitance  Cap. change within 2.5% of
initial value

Q Factor To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance value

Dielectric To satisfy the specified initial

Strength value

Preheat : at 150+10°C for 60~120sec.

Dip : solder temperature of 260£5°C

Dip Time : 10 * 1sec.

Immersing Speed : 25t10% mm/s

Solder :H63A

Flux :Rosin

Measure at room temperature after cooling for
24 + 2 Hours

@ Holy Stone
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HCN Series-High Cap NPO

[HHEC

Holy Stone

HCN Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance  No mechanical damage shall Capacitor shall be subjected to five cycles of
Cycle occur the temperature cycle as following:
. L Step Temp.(C) Time(min)
+92 Fo,
Capacitance Cap change within 22.5% of ] Min Rated Temp.(-55)+0/-3 30
initial value
2 25 3
Q Factor To satisfy the specified initial 3 Max Rated Temp.(+125)+3/-0 30
value 4 25 3
Insulation To satisfy the specified initial Measure at room temperature after cooling for
Resistance  value 24 12 Hours
Humidity Appearance  No mechanical damage shall Temperature : 40+ 2 °C
occur Relative Humidity : 90 ~95%RH
Test Time : 500 +12/-0 hr
Capacitance  Cap. change within 25.0% of
initial value .
Measure at room temperature after cooling for
Q Factor Q =350 24 1 2 Hours
Insulation 1,000MQ or 50/C Q whichever is
Resistance  smaller. (Cin Farad)
Humidity Appearance  No mechanical damage shalll Applied Voltage :Rated Voltage
Loading occur Temperature : 40 + 2°C
Relative Humidity : 90 ~ 95%RH
Capacitance  Cap. change within £5.0% of Test Time : 500 +12/- OHr
initial value Current Applied : 50 mA Max.
Q Factor Q =350 Measure at room temperature after cooling for
24 1 2 Hours
Insulation 500MQ or 25/C Q whichever is
Resistance smaller. (Cin Farad)
High Temperature Appearance  No mechanical damage shall Applied Voltage :200% of Rated Voltage
Load occur Temperature : max. operation temperature
; Test Time : 1000 +48/-0Hr
(Life Test) )
Capacitance  Cap. change within 3.0% of Current Applied : 50 mA Max.
initial value )
Measure at room temperature after cooling for
Q Factor Q =350 24 + 2 Hours
Insulation 1,000MQ or 50/C Q whichever is
Resistance smaller. (Cin Farad)
Vibration Appearance  No mechanical damage shall Solder the capacitor on P.C. board.
oceur Vibrate the capacitor with amplitude of
Capacitance ~ Within the specified tolerance 1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
Tand To satisfy the specified initial in about 1 min.

value

Repeat this for 2 hours each in 3
perpendicular directions.

@ Holy Stone



HCX Series-High Cap X7R

[HHEC

Holy Stone

A5

SN 8a

Multilayer Ceramic Chip Capacitors
[ High Cap. X7R ]

HCX series

& Features & Application
U Rated working voltage of 50 to 100Vdc 4 DC-DC Converters (filter)
O Small size & high capacitance O Industrial Controls
U Excellent bias,high temperature stability & d Power Supplies
low Tan § O Surge Protection
U Low ESR and excellent ripple current
characteristics

O RoHS compliant

4 Summary of Specification

Operation Temperature -55~+125 °C

50V to 100Vdc

X7R :< +15% at-55~+125°C (EIA Class )

100nF ~ 10uF

2.5% max. at 1KHz 25°C

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

50V : 250% rated voltage for 5 second @ 50mA max. current
100V :200% rated voltage for 5 second @ 50mA max. current
+10% , £ 20%

2.5% per decade hr , typical

Rated Voltage

Temperature Coefficient

Capacitance Range

Dissipation Factor :

Insulation Resistance

Dielectric Strength

Capacitance Tolerance

Aging

¢ How To Order

c 1 l_reo | [_x_1 [_2s | |_k IR e G e
Product Code | Chip Size Dielectric Capacitance | Tolerance Rated Voltage |Packaging Special
Unit : pF Ex.: Requirement
C:MLCC Ex.: X: X7R Ex.: Ex.: 050:50Vdc T: Taping & Ex.:
(Multilayer 1210: 102:10x102 K: +/- 10% 101:100Vdc Reel O: Arc
Ceramic 3.2x2.5 mm 224:22x104 M: +/- 20% B: Bulk Prevention
Chip of 1812: 105:10x105 Coating
Capacitor) 4.6x3.2 mm X: Cushion
1825 : ’
2656.35 mm Termination
2290 : (Super Term)
5.7x5.0 mm
2225 :
5.7x6.35 mm

@ Holy Stone
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[HHEC

Holy Stone

HCX Series-High Cap X7R

& Characteristic

Impadance/ESR & Frequency Ripple Current

1000

100

T T
------- ESR-1812/155 —e— 10KHz -1812/155

z

-1812/155

—— 100KHz-1812/155

10 | g —o—300KHz-1812/155
s 100 |
— 5
€ o
< 1 [
s . ]
T \ 3 10}
0.1 > I 2
0.01 rroee il 1
1 10 100 1000 10000 100000 0 05 1 15 2 25 3 35
Frequency (KHz) Ripple Current (Arms)
¢ Application Example Circuit
DC-DC Converter
N i LTA :
Filter = = = Isolation \
Transformer =
¢ Dimension
BW B Unit : mm [inches]
/<_/)/<_7(_,/ TYPE L w T (max) B (min) BW (min)
1210 3.20+0.3 2.5010.2 2.60 1.60 0.30
[.126+.012] | [.098%.008] [.102] [.063] [.012]
T 1812 4.60+0.3 3.2010.3 3.00 2.50 0.30
[.181+.012] | [.126+.012] [.118] [.098] [.012]
1825 4.60+0.3 6.3510.4 3.00 2.50 0.30
[.181+.012] | [.250+.016] [.118] [.137] [.012]
| W 2920 5.70+0.4 5.00+0.4 3.00 3.50 0.30
€ >| [.2201.016] | [.197£.016] [.118] [.137] [.012]
L 2905 5.70+0.4 6.3510.4 3.00 3.50 0.30
[.220+.016] | [.250+.016] [.118] [.137] [.012]
4 Capacitance Range
Size 1210 1812 1825 2220 2225
Code | WVDC |50V [100V| 50V [100V|50V [100V|50V [100V|50V [100V
104 | 1oonF | IeN | 1N | N | o= | ISX |
154 | 150nF_| el [ D JIDE}f D Jf D
224 | 220nF |I<A | DJIDEJ{ D Jf D
334 | 330nF |l | D JIOE|{ D J| D
474 | 470nF |l ([ DINENDH DI E] [ D D|
564 | 560nF | N | IH | IN | IS | N | D | [ DJ| D]
eumaTa) o 1 £ {1 ol cqlDf EfLEILE N ol £
105 1uF =
155 | 1.50F | [ EJI F| [ F Il F | | F |
225 | 2.2uF |l | F UL F| | F Il F| | F |
335 | 3.3uF | F | | F | | F |
475 | 4.7uF [ F| | F | | F |
685 6.8uF G F
106 | 10uF H | G
Symbol Code S O A B C D F G H
Thickness(mm) | 0.3£0.03 | 0.5+0.05| 0.6+0.1 | 0.85+0.1 | 1.0+0.1 [1.25+0.15] 1.6+0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2

» Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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HCX Series-High Cap X7R

[HHEC

Holy Stone

HCX Series Specification & Test Condition

Item Specification Test Condition
Operation -55°C~ +125C
Temperature
Visual No Abnormal Exterior Appearance Visual Inspection

Capacitance

Within The Specified Tolerance

Frequency Voltage

Dissipation Factor

0.025 max.

1KHz+10% 1.0£0.2Vrms

Perform a heat treatment at 150+5°C for 30min.
then place room temp. for 24+2hr.

Insulation
Resistance

10,000MQ or 500/C Q whichever is smaller.
(C in Farad)

Applied Voltage : Rated Voltage

Charge Time : 6015 sec.

Charge-Discharge current shall be less than
50mA current.

Withstanding

No dielectric breakdown or mechanical

50V: 250% Rated Voltage

Voltage breakdown 100V: 200% Rated Voltage

for 1~5 sec. Current is limited to less than 50mA.
Temperature Temp. Range Cap. Change (C2-C1)/C1 x 100%
Capacitance -55°C~ +125°C +15% C1:Capacitance at Standard Temperature(25C)
Coefficient C2:Capacitance at Test Temperature
Adhesive Strength No indication of peeling shall occur on the A 5N-f (= 0.5Kg-f) pull force

of Termination

terminal electrode.

<1— SN shall be applied for 10+1 sec.

Resistance to

No mechanical damage or capacitance change

The board shall be bent 1.0mm with a rate of 1.0

Flexure of more than the following table. mm/sec. ‘l‘
Substrate R230 -
— Bend
Char. Capacitance Change / ﬁ Li(rer:]it "
X7R (X = +12.5% of initial Value
) -
I
45t1mm ~ 45t1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

—

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance to
Soldering Heat

Appearance No mechanical damage shall
occur

Capacitance  within £7.5% of initial Value

Tand To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance  value

Class I capacitor shall be set for 48+ 4 hours at
room temperature after one hour heat treatment
at 150 +0/-10°C before initial measurement.

Preheat : at 150+10°C for 60~120sec.
Dip : solder temperature of 260£5°C
Dip Time : 10 * 1sec.

Immersing Speed : 25%10% mm/s
Solder :HB63A

Flux : Rosin

Measure at room temperature after cooling

for Class 1 : 24 + 2 Hours
Class1l: 48 + 4 Hours

@ Holy Stone
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HCX Series-High Cap X7R

[HHEC

Holy Stone

HCX Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance  No mechanical damage shall Class 1l capacitor shall be set for 484 hours
Cycle occur at room temperature after one hour heat
- treatment at 150 +0/-10 “C before initial
. . Capacitor shall be subjected to five cycles of
Tand TOI satisfy the specified initial  {he temperature cycle as following:
Y ) .
. aue Step Temp.(C) Time(min)
Insulation  To satisfy the specified initial 1 Min Rated Temp.+0/-3 30
Resistance value 2 25 3
3 Max Rated Temp.+3/-0 30
4 25 3
Measure at room temperature after cooling for
48 + 4 Hours
Humidity Appearance  No mechanical damage shalll Class1I capacitor shall be set for 48 + 4 hours at
occur room temperature after one hour heat treatment
Capacitance  Within +12.5% of initial value at 150 +0/-10 “Cbefore initial measurement.
Temperature : 40+ 2 °C
Tand 0.05 max. Relative Humidity : 90 ~95%RH
Insulation 1,000MQ or 50/C Q whichever is Test Time : 500 +12/-0 hr
Resistance ~ smaller. (C in Farad) Measure at room temperature after cooling for
48 + 4 Hours
High Temperature Appearance No mechanical damage shall For Class II capacitors, DC testing voltage is
Loading occur applied for one hour at maximum operation
(Life Test) . . . temperature +3°C then shall set for 484 hours at
Capacitance — Within $15% of initial value room temperature and the initial measurement
Tand 0.05 max. shall be conducted.
Insulation 1,000MQ or 50/C Q whichever is Load/Life Conditions:
Resistance smaller. (C in Farad) CapS rated <100V 200% Rated Voltage
Caps rated 2100V 150% Rated Voltage
1210/100V 21.0uF 120% Rated Voltage
Temperature : max.operating temperature
Test Time : 1000 +48/-0Hr
Current Applied : 50 mA Max.
Measure at room temperature after cooling for
48 t 4 Hours
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.
oceur Vibrate the capacitor with amplitude of
; . o~ 1.5mm P-P changing the frequencies
Capacitance Within the specified tolerance
pacl P from 10Hz to 55Hz and back to 10Hz
Tand To satisfy the specified initial in about 1 min.

value

Repeat this for 2 hours each in 3
perpendicular directions.

@ Holy Stone

-48-



HCY Series-Y5U Characteristic MLCC

[HHEC

Multilayer Ceramic Chip Capacitors
[ Y5U Characteristic Capacitors ]

HCY series

¢ Features

O Small size & high capacitance

U Excellent high frequency characteristics
due to low ESR

U Improved temperature stability over Y5V

U Excellent bias and high rated ripple
current.

U Suitable for Wave and Reflow soldering

U RoHS compliant

¢ Summary of Specification

Holy Stone

@ Application

U DC-DC converter for smoothing circuit.

U Switching power supplies, DC Fans...etc.

U Noise suppression, by pass and decoupling
circuits.

U Other applications requiring very high
capacitance values.

Operation Temperature -30 C to +85 °C

Rated Voltage 10V to 100Vdc

Temperature Coefficient

Y5U :<+422/-56 %

, -30~+85 °C (EIA Class II)

Capacitance Range 10nF ~ 22uF

Dissipation Factor :

Y5U : D.F.=4.0% at 1KHz 20 °C

Insulation Resistance

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

Dielectric Strength

V =< 50V; 250% Rated Voltage for 5 seconds @ 50mA max. current

V =100V ; 200% Rated Voltage for 5 seconds @ 50mA max. current

Aging

Y5U: 4.0 % per decade hr, Typical

¢ How To Order

c 1 e § e b _os | M o | [T |
Product Code | Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
C: Unit : pF Ex.:
MLCC Ex.: Ex.: Ex.: Ex.: 010:10Vdc T: Taping &
(Multilayer 0603: E: Y5U 102:10x102 M: +/- 20% 025:25Vdc Reel
Ceramic 1.6x0.80 mm 473:47x103 Z:+80/-20% 050:50Vdc B: Bulk
Chip of 0805: 106:10x10¢8 101:100Vdc
Capacitor) 2.0x1.25 mm

1206 :

3.2x1.60 mm

1210 :

3.2x2.50 mm

1812

4.6x3.20 mm

2220 :

5.7x5.00 mm
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HCY Series-Y5U Characteristic MLCC

& Characteristic

E Series (Y5U) 2.2uF/25V
Bias 0 V
Bias 12V

Barium Titante (Y5V) 4.7uF/16V
Bias 0 V
Bias 12V

Y5U & Y5V Characteristic Comparison

E Series (Y5U) 2.2uF/25V

Bias 0 V
Bias 12V

[HHEC

Holy Stone

Barium Titante (X5R) 1.0uF/16V
Bias 0V
Bias 12V

Y5U & X5R Characteristic Comparison

55 30
__ 50
o —~
3 35 3 20 / \\
§ W= 15 N
90 510 ~ o S —
% 15 g P R B B T T
(e] (1)% N R R T 00.5 E B
00 00
35 %5 45 5 5 15 25 35 45 55 65 75 8 55 -40 25 10 5 20 35 50 6 8 9% 110 125
Temperature Temperature
@ Application Example Circuit
Bl
L]
JE: L e
= = t
DC-Fan Y m+ o ouzou
HB sT GND CT
‘Ij L @’— 0.47uF to 1uF
& Dimension )
Unit : mm [inches]
BW B TYPE L W T (max) B (min) BW (min)
47’4—)/@) 1.6010.1 0.80+0.1 0.90 0.40 0.15
/ / 0603 [.063+.004] | [.031 +.004] [.035] [.016] [.006]
T 0805 2.00£0.2 | 1.25%0.2 1.45 0.70 0.20
[.079+.012] | [.049 +.008] [.057] [.028] [.008]
1206 3.20+0.3 1.601+0.2 1.80 1.50 0.30
[.126+.012] | [.126+.012] [.071] [.059] [.012]
1210 3.20+0.3 2.50+0.2 2.60 1.60 0.30
| w [.126+.012] | [.098+.008] [.102] [.063] [.012]
[€ >| 1812 4.60+0.3 3.20+0.3 3.00 2.50 0.30
L [.181+.012] | [.126+.012] [.118] [.098] [.012]
2990 5.70+0.4 5.00+0.4 3.00 3.50 0.30
[.220+.016] | [.197+.016] [.118] [.137] [.012]
4 Capacitance Range
Size 0603 0805 1206 1210 1812 2220
Code | WVDC |10V |25V |50V [10V |25V [50V |10V [25V |50V [10V |25V [ 50V [100V|25V | 50V [100V| 25V | 50V [100V.
103 | _10nF BHE EE| [EE [ CILCIELEN FILENLEILEILE]
1563 | 16nF [ Bl B (Bl B | Bl B | C | | F Il F| | F |
223 | 22nF [ Bl B (B B (B}l B | C | [ F Il F| | F |
333 | 33nF [ Bl B [ BJ| B [ B}l B | C | | F Il F| | F |
473 | 47nF [ Bl B (Bl B | Bl B | C | | FLF| | F |
o oo T HEEEARARH
104 | 100nF B Bl B Bl B
154 | 150nF [ B | (Bl B | Bl B | C | | FLF| | F |
224 | 220nF | B | | Bl B [ Bl B | C | | F Il F| | F |
334 | 330nF | B | | Bl C| | C | | F Il F| | F |
474 | 470nF [ B | [BJl C| [ C| | F Il F| [ F ]|
HE—EHAAEAHR
105 | 1F [IEN [ cjcl E N ELEE e dLE
155 | 1.5uF [ C| (DIl D | F Il F| =
225 | 2.2uF | D [ D | F | | F |
335 | 3.3uF m [ D | | F | K
475 | 4.7uF [ D | =
685 | 6.8uF | E] F
106 | 10uF D] D] F | F F
226 | 22uF
Symbol Code S ] A B C D E F G H
Thickness(mm) | 0.3£0.03] 0.5+0.05| 0.60.1 | 0.85x0.1 | 1.0+0.1 |1.25%0.15| 1.620.2 | 2.020.2 | 2.4%¥0.2 | 2.8%0.2

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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HCY Series-Y5U Characteristic MLCC

[HHEC

Holy Stone

HCY Series Specification & Test Condition

Item Specification Test Condition
Operation . .
Temperature -30C~ +85C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within the specified tolerance Frequency Voltage

+109 +
Dissipation 4.0% Maximum 1KHz£10% 1.0£0.2Vrms
Factor Perform a heat treatment at 150+5°C for 30min.
then place at room temp. for 24+2hr.

Insulation 10,000MQ or 500/C Q whichever is smaller. Applied Voltage : Rated Voltage
Resistance (Cin Farad) Charge Time : 6015 sec.

Charge-Discharge current shall be less than
50mA.

Withstanding

No dielectric breakdown or mechanical

250% of the rated voltage for 1~5 sec.

Voltage breakdown Current is limited to less than 50mA
Temperature Char. Temp. Range  Cap. Change (C2-C1)/C1 x 100%

Capacitance YSU(E) -30C~+85C  +22/-56% C1:Capacitance at Standard Temperature(257C)
Coefficient C2:Capacitance at Test Temperature

Adhesive Strength No indication of peeling shall occur on the A 5N (= 0.5Kg-f) pull force

of Termination

terminal electrode.

shall be applied for 10+1
second.

:;E— 5N-f

Resistance to

No mechanical damage or change capacitance

The board shall be bent 1.0mm with a rate of 1.0

Flexure of more than the following table. mm/sec. R230 _¢'_
Substrate Bending
Capacitance Change : = +30% of initial value “' T Limit
<>
45t1mm  45+1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

— &

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

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance to
Soldering Heat

Appearance No mechanical damage shall
occur

Capacitance  Cap. change within £20% of
initial value

Tand To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance  value

Capacitor shall be set for 48+ 4 hours at room
temperature after one hour heat treatment at
150 +0/-10°C before initial measurement.

Preheat : at 150 * 10°C for 60~120sec.
Dip : solder temperature of 260 + 5°C
Dip Time : 10 * 1sec.

Immersion Speed : 25:10% mm/s
Solder :H63A

Flux : Rosin

Measure at room temperature after cooling for
48 + 4 Hours
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HCY Series-Y5U Characteristic MLCC

[HHEC
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HCY Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance No mechanical damage shall Capacitor shall be set for 484 hours at room
Cycle occur temperature after one hour heat treatment at
- — 150 +0/-10 C before initial measurement.
Capacitance  Cap. change within 20% of Capacitor shall be subjected to five cycles of
initial value the temperature cycle as follow:
Tand :/I'gljstisfy the specified initial Step Temp.(C) Time(min)
1 Min Rated Temp.(-30)+0/-3 30
Insulation To satisfy the specified initial 2 25 3
Resistance value 3 Max Rated Temp.(+85)+3/-0 30
4 25 3
Measure at room temperature after cooling for
48 + 4 Hours
Humidity Appearance  No mechanical damage shall Capacitor shall be set for 48 = 4 hours at room
occur temperature after one hour heat treatment at 150
c - — +0/-10 “Cbefore initial measurement.
apacitance ﬁﬁ& (\;/r;?:ge within £30% of Temperature : 40 + 2 °C
Relative Humidity : 90 ~95%RH
Tand 6.0% Maximum Test Time : 500 +12/-0 hr
Insulation 1,000MQ or 50/C Q whicheveris Measure at room temperature after cooling for
Resistance  smaller. (C in Farad) 48 * 4 Hours
Humidity Appearance  No mechanical damage shall Capacitors applied DC voltage of the rated
Loading occur voltage is applied for one hour at maximum
Capacitance  Cap. change within +30% of operation temperature ¥3°C then shall be set for
S 4814 hours at room temperature and the initial
initial value
measurement shall be conducted.
Tand 6.0% Maximum
- ) i Applied Voltage :Rated Voltage
Insu'latlon 500MQ or 25_/C Q whichever is Temperature : 40 + 2°C
Resistance  smaller. (C in Farad) Relative Humidity : 90 ~95%RH
Test Time : 500 +12/-0Hr
Current Applied : 50 mA Max.
Measure at room temperature after cooling for
48 + 4 Hours
High Temperature Appearance No mechanical damage shall Capacitors applied DC testing voltage is
Load occur applied for one hour at maximum operation
(Life Test) " — temperature £3°C then shall be set for 4814
Capacitance Cap. change within +30% of hours at room temperature and the initial
initial value measurement shall be conducted.
Tand 6.0% Maximum Applied Voltage :200% Rated Voltage
However:
Insulation 1,000MQ or 50/C Q whichever is V = 100V:applied voltage of 150% rated voltage
Resistance  smaller. (C in Farad) V <10V :applied voltage of 100% rated voltage
Temperature : max. operating temperature
Test Time : 1000 +48/-0Hr
Current Applied : 50 mA Max.
Measure at room temperature after cooling for
48 + 4 Hours
@Holyﬂone
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RFC Series-Radio Frequency Capacitors

[HHEC
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Multilayer Ceramic Chip Capacitors
[ Radio Frequency Capacitors ]

RFC series

& Features

O High Q value & Low ESL at high frequency
O Ultra stable COG performance

U4 Ultra miniature size 0201 to 1111

U Low capacitance with tight tolerance

U RoHS compliant

¢ Application
U Radio Frequency
= Impedance Matching Circuit
= Resonant Circuit
= Coupling Circuit
+RF Modules, VCO, BPF, DUP, PA, etc.
+ Cellular Phone, Bluetooth, Wireless LAN etc.

4 Summary of Specification

Operation Temperature -55t0 +125C

Rated Voltage 25Vdc to 500Vdc

Size 0201, 0402,0603,0505,0805 and 1111

Temperature Coefficient CO0G < £ 30ppm/C , -55~+125 C (EIAClass I )

Capacitance Range 0.1pF ~ 1000pF

Q Value : Q =1000 at 1IMHz & = 500. at 1GHz / 1pF

Insulation Resistance 10GQ

Dielectric Strength V<50V : 300% Rated Voltage for 5 second @ 50mA max. current
100<V<500V : 200% rated voltage for 5 second @ 50mA max. current
V=500V : 150% rated voltage for 5 second @ 50mA max. current

Tolerance *+ 0.05pF to £ 0.1pF, C , J

Aging 0 % per decade of time , Typical

¢ How To Order

| rRFC | | o402 | | a | | mro B | B | | 05 | [ T |
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF

RFC: Ex.: Ex.: Ex.: Ex.: Ex.: T: Taping &
Radio 0201 : G:Co0G R10: 0.1pF L : +0.050pF 025:25Vdc Reel
Frequency 0.60x0.30 mm 5R0: 5.0pF A: £0.075pF 050:50Vdc B: Bulk
of MLCC 0402 : 120: 12x10Q° B: +0.10pF 101:100Vdc

1.00x0.50 mm 102: 10x102 C: £0.25pF 151:150Vdc

0603 : J:+5.0% 201:200Vdc

1.60x0.80 mm 251:250Vdc

0505 : 501:500Vdc

1.40x1.40 mm

0805 :

2.00x1.25 mm

1111 :

2.80x2.80 mm

@Hﬂy!mﬂe
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RFC Series-Radio Frequency Capacitors / H‘IEC

Holy Stone
& Characteristic
Qv.s. Capacitance at 1GHz Self Resonant Frequency
10000 ¢ 100 ¢
1000 3\ N
g 7‘ RFC-0402 &
s e | AR S 1
% 400 - — 5 i T~
E — 3 -l
I~ MLC-0402 :1/
10 | | 1
0 5 10 15 20 0.1 1 10 100
Capacitance /1MHz (pF) Capacitance/1MHz (pF)
& Structure & Dimension
L
<> Unit : mm [inches]
BW B BW
TYPE L W T (max) B (min) BW (min)
0201 0.60+0.03 | 0.30+0.03 0.33 0.20 0.10
W = [.024+0.01] | [.011+0.01] [.013] [.008] [.004]
3 0402 1.00£0.05 | 0.50+0.05 0.55 0.30 0.15
[.039+0.02] | [.020+0.02] [.022] [.012] [.006]
0603 1.60+0.1 0.80%0.1 0.90 0.40 0.15
T \ [.063£.004] | [.031 +.004] [.035] [.016] [.006]
0505 1.40+0.25 | 1.40+0.25 1.40 0.35 0.20
[.055+.010] | [.055+.010] [.055] [.014] [.008]
2.00£0.2 | 1.25+0.2 1.45 0.70 0.20
c tzr:: E:ggggg: 0805 | ('579+.012] | [.049 +.008] |  [.057] .028] .008]
X . ; 1111 2.80+0.4 | 2.80+0.4 2.60 1.40 0.30
Barrier (Ni) [.110+.016] | [.110£.016] [.102] [.055] [.012]

Solder Metal (Sn)

& Application Example Circuit

VCO v PA DUPLEXER
q Vee
L i
; = Matching Circuit
T to PA 000
% o/P J_K J_ -
I I / Hﬂ Resonant Circuit | I
Coupling Circuit ; = =
& Capacitance Range
Capacitange Range
T.C. Size VOltageoggggggggov—Nmmcooooc\lvr\omo‘:l\towoloooooooooooo‘—v—v—‘—w—‘—‘—w—‘—v—v—v—N
p o P e e = o o o o 5 e e 5 e ] 2 1 ] e 551 50 e e P e 2] o 2 o) &

CoG[o201| 25V EEEEEEEEEEEEEEEEEEEEEEEE
0402 | 25V |\ I A I O O O N
0603 | 250V NI I O

0505 | 150V NI I A O O

0805 | 250V EEEEEEEEEEEEEEEEEEEEEEEEEEE NN
50V |}
ol T T T T e T T T T TP
111 200V EEEEEEEEEEEEEEEEE NN
o T T T T e T T T T T T

500V N O O O
Tolerance | +0.05pF [ +0.075pF] +0.1pF [ zo25F | +5%

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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RFC Series-Radio Frequency Capacitors

[HHEC
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RFC Series Specification & Test Condition

Item Specification Test Condition
Operation . .
Temperature -55C~ +1257C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within the specified tolerance Frequency Voltage
Q Value >1000 1MHz+10% 1.0£0.2Vrms
Insulation More than 10,000MQ Applied Voltage : Rated Voltage
Resistance Charge Time : 6015 sec.

Charge-Discharge current shall be less than
50mA current.

Withstanding

No dielectric breakdown or mechanical

V<50V : 300% Rated Voltage

Voltage breakdown 100<V<500V : 200% Rated Voltage
V=500V : 150% Rated Voltage
for 1~5 sec. Current is limited to less than 50mA.
Temperature Char. Temp. Range Cap. Change [C2-C1/C1(T2-T1)] x 100%
Capacitance COG(G) -55°C~+125C +30ppm/C T1:Standard Temperature(25C)
Coefficient T2:Test Temperature
C1:Capacitance at Standard Temperature
C2:Capacitance at Test Temperature
Adhesive Strength No indication of peeling shall occur on the A 5N-f (= 0.5Kg-f) pull force

of Termination

terminal electrode.

<—1— 5N.f shall be applied for 10 £ 1
second.

Resistance to

No mechanical damage shall occur.

The board shall be bent 1.0mm with a rate of 1.0

Flexure of mm/sec.
Substrate R230 .
' / —— Bending
' M 4' Limit
<>
45t1imm  45+1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

— A

Dip Time : 2+ 0.5 sec.
Immersion Speed : 25110% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance to
Soldering Heat

Appearance No mechanical damage shall
occur

Capacitance Cap. change within £7.5% or
+0.02pF of initial value, whichever
is large.

Insulation =1000MQ

Resistance

Preheat : at 150+10°C for 60~120sec.
Dip : solder temperature of 260£5°C
Dip Time : 10 * 1sec.

Immersing Speed : 25%10% mm/s
Solder :HB63A

Flux : Rosin
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RFC Series-Radio Frequency Capacitors

[HHEC

RFC Series Specification & Test Condition

Holy Stone

Item Specification Test Condition
Temperature Appearance No mechanical damage shall Capacitor shall be subjected to five cycles of
Cycle occur the temperature cycle as follow:
Capacitance  Cap. change within +7.5% or Step _ Temp.(C) Time(min)
+0.02pF of initial value, whichever Min Rated Temp.(-55)+0/-3 30
is larger. 2 25 3
Insulation ~ 1.000MQ i Max Ratedszemp.(+125)+3/-0 C;O
Resistance
Measure at room temperature after cooling for
24 + 2 Hours
Humidity Appearance No mechanical damage shall Temperature : 40£2 °C
occur Relative Humidity : 90 ~95%RH
- — Test Time : 500 +12/-0 hr
Capacitance ~ Cap. change Within 7.5% or
10.02pF of initial value, Measure at room temperature after cooling for
Whichever is larger 24 + 2 Hours
Q =200
Insulation >1,000MQ
Resistance
High Temperature Appearance No mechanical damage shall Applied Voltage :
Load occur V<50V :200%Rated Voltage
(Life Test) ) 50V<V <250V : 150%Rated Voltage
Insu'latlon =1,000MQ V>250V : 120%Rated Voltage
Resistance

Temperature : max. operating temperature
Test Time : 1000 +48/-0Hr
Current Applied : 50 mA Max.

Measure at room temperature after cooling for
24 + 2 Hours
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MCA Series-Multilayer Capacitor Arrays

[HHEC

Multilayer Ceramic Chip Capacitors
[ Multilayer Capacitor Arrays |

MCA series

The capacitor array combines four separate
multilayer ceramic capacitors. It's can reduce
PCB space and improve placement efficiency
compared to 2xMLCC & 4xMLCC.

4 Summary of Specification

Holy Stone

¢ Features

Q Small size with 2xMLCC & 4xMLCC capacitor

O Space saving for high density placing requirement

U Improve placement efficiency

Q Suitable for Cellular, Pagers, 1/0 Port, Mother
Boards and General Electronic Equipment.

a RoHS compliant

NPO Dielectric Characteristic

X5R Dielectric Characteristic

Temperature Coefficient : £15%, -55~+85°C

Temperature Coefficient: ~ +30ppm/°C , -55~+125°C £ g

Capacitance Range 10pF to 470pF z EE — +—]

Dissipation Factor : more than 30pF: Q= 1000 (0.001) HE | E—— ]
30pF&below: Q=400+20C C:pF } o

Insulation Resistance : 10GQ2 or 500/C Q2 whichever is smaller % % B 5 B & & & 6 05

Dielectric Strength 250% Rated Voltage e

XT7R Dielectric Characteristic g

Temperature Coefficient : +15%, -55~+125°C B S L

Capacitance Range 180pF to 1.0uF g 5 T

Dissipation Factor : See table 1. i i%

Insulation Resistance : 10GQ2 or 500/C (2 whichever is smaller S e s s s s 6 s s o o

Dielectric Strength : 250% Rated Voltage e

NPO of Temperature Coefficient

X8R of Temperature Coefficient
20
15
10

Capacitance Change (%)
o

Capacitance Range 100nF to 2.2uF s— T o——_
Dissipation Factor : See table 1. i ==
Insulation Resistance : 10GQ or500/C Q) whichever is smaller 2 e & 0 a e & =
Dielectric Strength : 250% Rated Voltage Tempeatne
Y5V of Temperature Coefficient
Y5V Dielectric Characteristic g o
iant - 0 ° ) —
Temperature Coefficient : +22/ -82 %, -30~+85°C I v <
Capacitance Range 10nF to 1.0uF oS N
Dissipation Factor : See table 2. [
Insulation Resistance : 10GQ2 or 500/C 2 whichever is smaller e 5 % s v s s e wE
Dielectric Strength : 250% Rated Voltage Tenperare
4 How To Order
ea | |4 I e 4 s 1 L~ 1 T 1
Product Code Chip Size Dielectric Rated Voltage Capacitance Tolerance Packaging
Unit : pF
CA: MLCC 6 : 1206 Ex.: Ex.: Ex.: Ex.: T: Taping &
Array 3.2x1.6 mm N: NPO 1J : 6.3Vdc 102:10x102 K:+/-10% Reel
5:0805 X: X7R 1A: 10Vdc 473:47x103 M: +/- 20% B: Bulk
2.0x1.25 mm B:X5R 1C: 16Vdc 104:10x10¢ Z :+80/-20 %
4:0504 Y: Y5V 1E: 25Vdc
1.37x1.0 mm 1H:50Vdc
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MCA Series-Multilayer Capacitor Arrays

& Characteristic
Cross talk characteristics
0

[HHEC

Holy Stone

Measurement Circuit

-10 |
-20 P
—~ 30 /1
S 4of el
S 50 | s
@ 60 L = iin £
o [ L <
S 70 - s
.80 / 0
90 | ,,w/ < L
00 LD 1
1.E+05 1.E+06 1.E+07 1.E+08 1.E+09 1.E+10
Frequency (kHz)
4 Application Example Circuit Lay out
Regulator circuit(Cellular phone, PC card)
Vin ) IZ‘
Tl w Tl T ==
| 1
1Cin ! Vss Vin | = Vout
, | iy S W S ¥ S £ St S
-t 2mm
= = GND ----------
L | Unit : mm [inches]
”1 Type L w T (max.) B (min.) BW A
0504 | 1.37+0.15 | 1.00+0.10 0.90 0.10 0.36+ 0.10 | 0.64+ 0.10
: [.054+.006] | [.039+.004] [.035] [.004] | [.014+.004] | [.025+.004]
v B 0805 | 2.00+0.15 | 1.250.15 |  0.95 0.10 | 0.25+0.10 | 0.50% 0.10
_Il I l_l__7' [.079+.006] | [.049+.006] [.037] [.004] | [.010+.004] | [.020+.004]
i 1206 | 3.20+0.20 | 1.60+0.20 0.90 0.10 0.40+0.10 | 0.80+ 0.10
lo| o> [.126+.008] | [.063+.008] [.035] [.004] | [.016£.004] | [.031+.004]
BW A2 A
4 Capacitance Range
Temperature s Rated Capacitance Range
Characteristic A e N E B R RE R RR RN E N E E NN E SN E S RN NN NENNENEEM
|||~ | N|N|O|D[F IO |O|O ||| |~ [ N| N[O |TF|O |~ |— | N|N|O | |— N | |— [N ]|— |— |
NPO 0805 4xCap | 50V & H B B | B1 [B]
1206 4xCap WAl E[eIelelB[ElB[BIE[B[BIE BlBIBIBIEIBIBIE[B]
10V 5 \
16V | B
0805 4xCap 55V a
50V MG
X7R 251280 1N Y N O A O B B L L _ | B
1206 4xCap 16V [BlelelB|s[BlB BlB[B[B[B[B B[B|B B
25V [ETeTe[B[E[B[E BlB[B[B[B]B B]
50V [E]e[B[B[B[B]E BlB[BIBIBIE B]
10V |
0504 2xCap |— 0 %
0805 4xCap | 16V | E]
10V [ &
Y5V 16V BlB|B B]
1206 4xCap 25V % \E% B \%
50V B @B |
0805 4xCap i'g\\// llil\ &
X5R 6.3V | [B15|
0504 2xCap [ 10V |21 E]
16V A E]
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+0.1| 1.020.1 [1.2520.15] 1.620.2 | 2.0+0.2 | 2.4x0.2 | 2.840.2

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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MCA Series Specification & Test Condition

Item Specification Test Condition
Operation Char. Operation Temp.
Temperature NPO(N) -55°C ~ +125°C
X7R (X) -55C~ +125°C
X5R (B) -55°C~ +85C
Y5V (Y) -30C~ +85C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within The Specified Tolerance Char. Frequency Voltage
Quality Factor Class T (NPO): NPO 1MHz+10% 1.01£0.2Vrms
More Than 30pF : Q =1000
X7R/X5R/Y5V 1KHz+10% 1.0+0.2Vrms

30pF & Below: Q=400+20C (C:Cap., pF)

Dissipation Class I (X7R/X5R/Y5V): Perform a heat treatment at 150£5°C for 30min.
Factor Shall meet the value in Table 1,Table 2 then place at room temp. for 24+2hr.
Insulation 10,000MQ or 500/C Q whichever is smaller Applied Voltage : Rated Voltage

Resistance for rated voltage>10V and greater 100/C Q Charge Time : 60 £ 5 sec.

for rated voltage<10V. (Cin Farad)

Charge-Discharge current shall be less than
50mA current.

Withstanding

No dielectric breakdown or mechanical

250% of the rated voltage for 1~5 sec.

Voltage breakdown Current is limited to less than 50mA
Temperature Char. Temp. Range Cap. Change ~ ClassI:
Capacitance NPO(N) _550(: ~+1 250(: T Soppm/oc [02'C1/C1 (T2'T1 )] x 100%
Coefficlent XTR(X) _-55C~+125C _*15% ClassII: .
X5R (B) _-55°C~+85T + 15% (C2-C1)/C1 x 100%
Y5V(Y) 30C~ +85C  +22/-82% __[11:Standard Temperature(25C)
T2:Test Temperature
C1:Capacitance at Standard Temperature
C2:Capacitance at Test Temperature
Adhesive Strength No indication of peeling shall occur on the

of Termination

terminal electrode.

:t_ 1.0mm SN-f
A

A 5N-f (= 0.5Kg-f) pull force shall be applied for
10 £ 1 sec.

Resistance to

No mechanical damage or capacitance

The board shall be bent 1.0mm with a rate of

Flexure of change more than the following table. 1.0 mm/sec.
Substrate
Char. Capacitance Change / R230 _¢'_ Bending
NPO(N) =+ 5.0% “' T Limit
X7R (X) = +12.5% C Meter
X5R (B) =+12.5% >
Y5V (Y) < +30.0% 45+imm  45+1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 24515°C

soldered newly, so metal part does not come
out or dissolve .

—

Dip Time : 5t 1 sec.

Immersing Speed : 25:10% mm/s
Solder :HB63A

Flux :Rosin

Preheat : At 80~120 'C For 10~30sec.
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MCA Series-Multilayer Capacitor Arrays / H‘lEC

Holy Stone
MCA Series Specification & Test Condition
Item Specification Test Condition
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 I (NPO): at 150 +0/-10°C before initial measure.

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
ClassII: Dip Time : 10 * 1sec.
Char. Cap. change Immersing Speed : 25£10% mm/s
X7R(X) = 17.5% of initial value Solder :H63A
X5R(B) _< *7.5% of initial value Flux : Rosin
Y5V(Y) = +20% of initial value
Q/ Tand To satisfy the specified initial Measure at room temperature after cooling for
value Class 1:24 * 2 Hours
Insulation To satisfy the specified initial Class 1l : 48 + 4 Hours
Resistance  value
Temperature Appearance  No mechanical damage shall ClassTI capacitor shall be set for 48+4 hours
Cycle occur at room temperature after one hour heat
. ] treatment at 150 +0/-10 °C before initial
Capacitance Class I (NPO): measurement.

Within 2.5% or £0.25pF whichever

. - Capacitor shall be subjected to five cycles of
is larger of initial value

the temperature cycle as following:

ClassTl:
Char. Cap. change Step Temp.(C) Time(min)
X7R(X) = 17.5% of initial value 1 Min Rated Temp.+0/—3 30
X5R(B) _= #7.5% of initial value "5 o5 3
YSV(Y) = $20% of initial value 5 Max Rated Temp.+3/-0 30
Q/Tand To satisfy the specified initial 4 25 3
value
- Measure at room temperature after cooling for
Insulation To satisfy the specified initial Class 1:24 +2 Hours
Resistance  value Class1i: 48 £ 4 Hours
Humidity Appearance  No mechanical damage shall Class1I capacitor shall be set for 4814 hours at
occur room temperature after one hour heat treatment

- at 150 +0/-10 “Cbefore initial measurement.
Capacitance Class I (NPO):

Within 5.0% or 20.5pF whichever Temperature : 402 °C

is larger of initial value Relative Humidity : 90 ~95%RH
ClassIi: Test Time : 500 +12/-0 hr
Char. Cap. change

X7R(X) = $12.5% of initial value

X5R(B) = 112.5% of initial value Measure at room temperature after cooling for
Y5V(Y) = 130% of initial value  Class 1 : 24 + 2 Hours

Q SOpF & Over : Q =350 Class1l: 48 + 4 Hours
Class I 10 to 30pF : Q=275+2.5C
30pF & Below: Q=200+10C
Tand Shall meet the value in
Class Tl Table 1, Table 2
Insulation 1,000MQ or 50/C Q whichever is

Resistance smaller for rated voltage>10V
and greater 10/C Q for rated
voltage < 10V. (C in Farad)
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MCA Series-Multilayer Capacitor Arrays
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MCA Series Specification & Test Condition

Item Specification Test Condition
Humidity Appearance No mechanical damage shall Class Tl capacitors applied DC voltage of the
Loading occur rated voltage is applied for one hour at
: . maximum operation temperature +3°C then
Capacitance Cllas.s, I(NPO): ] shall be set for 4814 hours at room
Within 7.5% or £0.75pF whichever  temperature and the initial measurement shall
is larger of initial value be conducted.
ClassIi: .
Char. Cap. change ?pplled \ioltagi (:)Fia:t;d Voltage
X7R(X) = *12.5%of initial valug _cmperature:40x2C
X5R(B) = +12.5% of initial value Relative Humidity : 90 ~95%RH
—— oo Test Time : 500 +12/-0Hr
Y5V(Y) < +30% of initial value Current Applled - 50 mA Max.
Q 30pF & Over : Q =350
Class 1 10 to 30pF : Q=275+2.5C Measure at room temperature after cooling for
30pF & Below: Q=200+10C Class I : 24 + 2 Hours
Tand Shall meet the value in Class 1l : 48 £ 4 Hours
ClassTt Table 1, Table 2
Insulation 500MQ or 25/C Q whichever is
Resistance  smaller for rated voltage>10V
and greater 5/C Q for rated
voltage =10V. (C in Farad)
High Temperature Appearance No mechanical damage shall Class1I capacitors applied DC testing voltage is
Load occur applied for one hour at maximum operation
(Life Test) ) ] temperature *3°C then shall be set for 484
Capacitance %aas 15(’(\)]50)'_'_0 50F which hours at room temperature and the initial
. fthin . © OF =0.opF WNICNEVEr  jaasurement shall be conducted.
is larger of initial value
ClassT : Applied Voltage :200%Rated Voltage
Char Cap. change However:
- - The size 0504 lied volt f 100% rated
X7R(X) = $12.5% of initial value voﬁaz;e -appiied voltage of 1907 rate
X5R(B) = +12.5% of initial value  Temperature : max. operation temperature
Y5V(Y) = 130% of initial value Test Time : 1000 +48/-0Hr
Current Applied : 50 mA Max.
Q 30pF & Over : Q =350
Class 1 10 to 30pF : Q=275+2.5C Measure at room temperature after cooling for
30pF & Below: Q=200+10C Class I:24 + 2 Hours
Tand Shall meet the value in Class1I: 48 4 Hours
ClassTl Table 1, Table 2
Insulation 1,000MQ or 50/C Q whichever is
Resistance  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.
occur
Vibrate the capacitor with amplitude of
Capacitance Within the specified tolerance 1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
Q/Tand To satisfy the specified initial in about 1 min.

value

Repeat this for 2 hours each in 3
perpendicular directions.
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MCA Series-Multilayer Capacitor Arrays
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X7R/X5R Table 1.
tan g (D.F.)
: Initial Humidity
. Capacitance
Size Rated voltage E{ange Vibration Humidity loading
Resistance to solder heat High temperature loading
Temperature cycle
DC 6.3V 15.0 % 25.0 %
0504 DC 10V All Capacitance 15.0 % 25.0 %
DC 16V 15.0 % 25.0 %
DC 10V 7.5 % 12.5 %
DC 16V . 3.5% 7.5%
0805 DC 25V All Capacitance 359, 750,
DC 50V 25 % 5.0 %
DC 6.3V C=1uf 7.5 % 12.5 %
1206 DC 16V C<1uf 3.5% 7.5%
DC 25V C<1uf 3.5% 7.5 %
DC 50V C<1uf 25 % 5.0 %
Y5V Table 2.
tan§
) Capacitance In_itial _ Humid!ty .
Size | Rated voltage Range Vibration Humidity loading
Resistance to solder heat High temperature loading
Temperature cycle
0805 DC 16V C<1uf 10.0 % 15.0 %
DC 10V C=1uf 12.5 % 20.0 %
1206 DC 16V C<1uf 10.0 % 15.0 %
DC 25V C<1uf 7.0 % 10.5 %
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SAC Series-Tip & Ring Capacitors

[HHEC

Multilayer Ceramic Chip Capacitors
[ Tip & Ring Capacitors |

SAC series

In telephone lines the DC voltage is 48 volts and
pass the subscriber’s AC signal pulse(15 to 25Hz, 70
to 90Vrms).

These MLCC ringer capacitors replace bulk
leaded film capacitors and offer excellent frequency
response, low ESR, and improved temperature
characteristics. |deal for telecommunication/modem
applications.

¢ Summary of Specification

Holy Stone

& Features

a Small Size & High Capacitance

U Suitable for Wave and Reflow Soldering

4 Surface Mount

O Low ESR characteristics & improved
temperature performance

U RoHS compliant

Operation temperature

X7R :-55~+125°C , Y5U:-30~+85 C

Rated Voltage 250Vdc

Temperature Coefficient Y5U

1< 422 /-56 %

,-30~+85 C (EIA Class II)

X7R :< +15%

, -55~+125 °C (EIA Class Il)

Capacitance Range Y5U :10nF ~ 1.0uF
X7R :180pF ~ 2.2uF
Dissipation Factor : Y5U :D.F.£4.0% ; X7R:D.F.=£2.5%

Insulation Resistance

10GQ or 500/C ) whichever is smaller

Dielectric Strength

200% Rated Voltage for 5 second @ 50mA max. current

Aging

Y5U: 4.0 % ; X7R: 2.5 % per decade hr, Typical

¢ How To Order

—c | ez ) [_x_1 | | v e ]
Product Code Chip Size Dielectric Capacitance Tolerance Rated Voltage Packaging
Unit : pF

C: Ex.: Ex.: Ex.: Ex.: Ex.: T: Taping &
MLCC 0805 : X : X7R 103:10x103 K: +/- 10% 251:250Vdc Reel
(Multilayer 2.0x1.25 mm E:Y5U 474:47x104 M: +/- 20% B: Bulk
Ceramic 1206 :
Chip of 3.2x1.60 mm
Capacitor) 1210 :

3.2x2.50 mm

1812:

4.6x3.20 mm

2220 :

5.7x5.00 mm
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SAC Series-Tip & Ring Capacitors

¢ Dimension

[HHEC

Holy Stone

BW B Unit : mm [inches]
TYPE L W T (max) B (min) BW (min)
<7’<—»(—>
/ / 0805 2.000.2 1.25%0.2 1.45 0.70 0.20
[.079+.012] | [.049 +.008] [.043] [.028] [.008]
IT 1206 3.20%0.3 1.6010.2 1.80 1.50 0.30
[.126+.012] | [.126+.012] [.071] [.059] [.012]
1210 3.20%0.3 2.50%0.2 2.60 1.60 0.30
[.126+.012] | [.098+.008] [.102] [.063] [.012]
1812 4.60+0.3 3.20%0.3 3.00 2.50 0.30
le W [181+.012] | [.126+.012] | [118§] .098] [.012]
! L I 2920 5.70+0.4 | 5.00£0.4 3.00 3.50 0.30
[.220+.016] | [.197+.016] [.118] [.137] [.012]
& Characteristic
Temperature Capacitance Coefficient X7R Impedance/ESR & Frequency
20 10000
10 | X7R 1812/474 -Z
2 o 1000 F NC 0 | e X7R 1812/474 -ESR
o . Y5U 1812/474 -Z
o 10 100
S Nl | Y5U 1812/474 -ESR
S -20 —
8 -30 g 10 ,: _~\~
S -40 A
S -50 "
Q.
8 60 " x7R 1812/474 L e R g
70 H ——Y5U 1812/474
-80 0.01
55 -35  -15 5 25 45 65 85 105 125 0.1 1 10 100 1000 10000 100000
Temperature (C) Frequency (KHz)
@ Application  Example Circuit
Ring — YN
-48Vdc
| S -
I I
] ] ] ] ] ] ] ] ]
200ms/DIV
4 Capacitance Range
Dielectri ) Capacitance Range
|eectr!c. Size | Voltage ETe oo e R NN a NN dNdeole o elble el R R R R R R R oo
Characteristi 3 1 Y 0 el e o el T N el S e S el N S R e
0805 | 250V [clclclc clclclclclclclc cIcIcIDIDID|D
[ IEEN CTclclclclc clclclclclclclc cIclclclclclCleapEDE g
X7R 1210 | 250V  DIo[o[o[o[o[o[D[D[D bID[D]
1812 | 250V | DIDIDID[DIDIE[E[E[E E[E[E[E[E[E[E[F G
2220 | 250V | EEEEEEEEEEE
Ysu 1812 | 250V EEEEEEEEEEEEEEEEEEE |
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+0.1 [ 1.0£0.1 [1.25+0.15] 1.6+£0.2 | 2.0+0.2 | 2.4+0.2 [ 2.840.2

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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SAC Series-Tip & Ring Capacitors
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SAC Series Specification & Test Condition

Item Specification Test Condition
Operation Char. Operation Temp.
Temperature X7R(X) -55°C ~ +125°C
Y5U(E) -30°C~ +85C
Visual No Abnormal Exterior Appearance Visual Inspection
Capacitance Within The Specified Tolerance Frequency Voltage
Dissipation Char. D.F. (max.) 1KHz £10% 1.0+ 0.2Vrms
Factor X7R(X) 2.5% Perform a heat treatment at 150+5°C for 30min.
Y5U(E) 4.0% then place room temp. for 24+2hr.
Insulation 10,000MQ or 500/C Q whichever is smaller. Applied Voltage : Rated Voltage
Resistance (Cin Farad)

Charge Time : 6015 sec.
Charge-Discharge current shall be less than
50mA current.

Withstanding

No dielectric breakdown or mechanical

200% of the rated voltage for 1~5 sec.

Voltage breakdown Current is limited to less than 50mA.
Temperature Char. Temp. Range Cap. Change (C2-C1)/C1 x 100%

Capacitance X7R(X)  -55°C~ +125°C +15% C1:Capacitance at Standard Temperature(25°C)
Coefficient YSU(E) -30C~ +85C +22/-56% C2:Capacitance a Test Temperature

Adhesive Strength No indication of peeling shall occur on the A 5N-f (= 0.5Kg-f) pull force

of Termination

terminal electrode.

~<—1— 5N-f shall be applied for 10+1 sec.

Resistance to

No mechanical damage or change capacitance

The board shall be bent 1.0mm with a rate of

Flexure of more than the following table. 1.0 mm/sec. ‘l‘
Substrate R230 )

Char. Capacitance Change ' / = Bending

X7R(X) <+ 12.5% of initial value = Limit

Y5U(E) <+ 30.0% of initial value

«<—>
45t 1mm ~ 45+1mm

Solderability More than 90% of the terminal surface isto be ~ Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

— A

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :HG63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance to
Soldering Heat

Appearance No mechanical damage shall
occur

Capacitance Char. Cap. change
X7R(X) _ < £7.5% of initial value
Y5U(E) <1+20% of initial value

Tand To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance  value

Capacitor shall be set for 48+ 4 hours at room
temperature after one hour heat treatment at
150 +0/-10°C before initial measurement.

Preheat : at 150+10°C for 60~120sec.
Dip : solder temperature of 260+5C
Dip Time : 10 * 1sec.

Immersing Speed : 25110% mm/s
Solder :H63A

Flux : Rosin

Measure at room temperature after cooling for
48 * 4 Hours
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SAC Series-Tip & Ring Capacitors

[HHEC

Holy Stone

SAC Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
Cycle occur temperature after one hour heat treatment at
: 150 +0/-10 °C before initial measurement.
Capacitance )C(:;r(x) 57 5t§/3apf. .cht.anlgel Capacitor shall be subjected to five cycles of
=2/.9%0 _”?'_'a Vaue  ihe temperature cycle as following:
Y5U(E) <120% of initial value
” — Step Temp.(C) Time(min)
Tand To satisfy the specified initial ] Min Rated Temp +0/-3 30
value
2 25 3
Insulation To satisfy the specified initial 3 Max Rated Temp.+3/-0 30
Resistance  value 4 25 3
Measure at room temperature after cooling for
48 t 4 Hours
Humidity Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
occur temperature after one hour heat treatment at 150
Capacitance  Char. Cap. change +0/-10 “Cbefore initial measurement.
X7R(X) <#15% of initial value  Temperature : 402 °C
Y5V(E) <130% of initial value  Relative Humidity : 90 ~95%RH
Tand Char. D.F. (max.) Test Time : 500 +12/-0 hr
X7R(X) 5'0:/" Measure at room temperature after cooling for
YSUE) 5.0% 48+ 4 Hours
Insulation 1,000MQ or 50/C Q whichever is
Resistance smaller. (C in Farad)
High Temperature Appearance No mechanical damage shall Capacitors applied DC voltage of 150% the rated
Load occur voltage is applied for one hour at maximum
(Life Test) . operation temperature +3°C then shall be set for
Capacitance
paci Char. Coap. c'hz'apge 4814 hours at room temperature and the initial
X7R(X) =*15% of initial value  meaq,rement shall be conducted.
Y5V(E) < 180% of initial value
Tand Char. D.F. (max.) Applied Voltage :150%Rated Voltage
X7R(X) 5.0% Temperature : max. operating temperature
Y5U(E) 5.0% Test Time : 1.000 +48/-0Hr
Current Applied : 50 mA Max.
Insulation 1,000MQ or 50/C Q whichever is
Resistance smaller. (C in Farad) Measure at room temperature after cooling for
48 t 4 Hours
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.
oceur Vibrate the capacitor with amplitude of
- 1.5mm P-P changing the frequencies
Capacitance  Within the specified tolerance from 10Hz to 55Hz and back to 10Hz
in about 1 min.
Tand To satisfy the specified initial

value

Repeat this for 2 hours each in 3
perpendicular directions.
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LMC Series-Leaded Multilayer Ceramic Chip Capacitors

Multilayer Ceramic Chip Capacitors
[ Leaded Configuration MLCC ]

LMC series

[HHEC

Holy Stone

Excellent Reliability due to leaded configuration

@ Features

U High reliability: leaded package improves flexure
strength characteristics

O Surface mount suited for reflow soldering

U Available with proprietary coating to prevent
arcing and pass Hi-Pot test

U High temperature stability & low tan 6

U RoHS compliant

€ Summary of Specification

@ Application

4 Suitable for back- lighting inverter circuits,
DC-DC converters, modems, and
switching power supply snubber circuits

O Suitable for telecommunication devices in
LAN interface

Operation Temperature -55~+125 C

Rated Voltage 2KVdc to 6KV

Temperature Coefficient

NPO : <+ 30ppm/ C

,-55~+125°C (EIAClass 1 )

SL :<+350/-1000 ppm/ C

,-25~+85°C (EIAClass I )

X7R :< +15%

, -55~+125 °C (EIA Class 11 )

Capacitance Range

NPO :2pF to 1.2nF ; SL : 220pF to 1000pF ; X7R :150pF to 2.2nF

Dissipation Factor :

NPO/SL : Q=1000; X7R:D.F.=2.5%

Insulation Resistance

10G Q) or 500/C QO whichever is smaller

Aging NPO:0%

SL: 2.5 % per decade of time

X7R: 1.5 % per decade of time

Dielectric Strength

120% Rated Voltage

¢ How To Order

| wme § [ ¢ B[ N | 10 | | I ez | [ 1 | ¢ | | |
Product Case Size Dielectric Capacitance |Tolerance Rated Packaging Lead Optional
Code Unit : pF Voltage Configuration | Suffix
Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.:
LMC: A: N: NPO 2R0:2pF C:+/-0.25pF [202:2000Vdc |T: Tape Reel | L: L Lead O:Arc
Leaded 5.8x2.25mm | L: SL 100:10x10° D:+/-0.5pF 302:3000Vdc |B: Bulk Prevention
MLCC C: X: X7R 151:15x10! H:+/- 3% 402:4000Vdc Coating
7.1x2.65mm Ji +/- 5% 502:5000Vdc
K: +/- 10% 602:6000Vdc
M: +/- 20%

@fkﬂy Stone
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LMC Series-Leaded Multilayer Ceramic Chip Capacitors /H"EC
Holy Stone

4 Dimension
L Type (Leading Style)

MLCC
Leading Wire
Plastic Platform

Leading Wire
0.5mm Max.

Unit : mm [inches]

P'?;?ém L W | T(max | B(max) t
A 5.80+0.30 | 2.25+0.20 3.15 0.35 1.30£0.20
[.228+.012] | [.089+.008] | [.124] [.059] | [.051+.008]
2 C 7.10+0.30 | 2.65+0.20 3.55 0.35 1.30£0.20
T W [.280+.012] | [.1044.008] [ [.140] [.098] | [.051+.008]
0.5mm Max. 0.5mm Max.
€ Performance
Bending Test 1808/NPOv.s. LMC Series

Flexure of Substrate
Capacitors

100

—LL

< 80 | —e— MLCC NPO
X
< —o— LMC Series
el
o
S 60 f
o
100mm t=1.6mm E
= 40
o

Refer to: JIS C 5102 & EIA 198
20

0 1 2 3 4 5 6 7 8 9 10
Bending Limit (mm)

@ Capacitance Range

Temperature | Patform& | Rated Capacitance Range (pF)
Characteristic | Lead Shape | Voltage % % % % NS S S Y E é é 5 g é § foj fc\:j %
AL 2KV | [ ] | [ [ [ [ [T T TTT] [T T T TTT]
3KV [ [ [ ] HEEEEEEE
NPO B T ([ T T T T T T T T T T T T 17
cL S T T T T T T T T T T T TTTTTTTITITTT
S T T TT 1T
G T T TT 1]
SL AL 2KV EEEEEEEEE
CL 3KV [T T T T T T ]
Temperature | Platform& | Rated Capacitance Range (pF
AL 2KV ENEEEEEEEEE
X7R A T [T T T T T 1T TTT1T17
CL Sl T T T T T T T 1T TTT1]
O T T T T T T 7

= Other capacitance values and voltages rating are available. Please contact HEC.
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SMC Series-Stacked Capacitors

|HHEC

Multilayer Ceramic Chip Capacitors
[Stacked Capacitors]

SMC series

Holy Stone

MLCC Design, Suitable for Switchmode Power Supply Filters

@ Features

O Stacked design offers very high capacitance
ranges combined with extremely low ESR.

a ‘J, ‘L’ and ‘N’ leaded configurations provides
mechanical and thermal stress relief

U High capacitance range from 0.047uF to 27uF

U Voltages from 25V to 500V

U Available in NPO and X7R dielectrics

U Hi-Reliability testing available upon request

O RoHS compliant

€4 Summary of Specification

@ Application

U power supply

4 DC-DC converters

Q4 Surge protection

U Industrial control circuits

U snubber circuits

Q Custom applications

Q Hi-Reliability Application

4 Filtering, Smoothing and decoupling applications

Operating Temperature -55t0 +125 °C

Rated Voltage 25Vdc to 500Vdc

Temperature Coefficient of NPO : < + 30ppm/ ‘C

,-551t0 +125°C (EIAClass I )

Capacitance X7R < +15%

,-5510 +125 °C (EIA Class I )

Capacitance Range NPO: 47nF to 560nF

X7R : 470nF to 27.2uF

Dissipation Factor :

Please see HEC specification data sheet

Insulation Resistance

10G Q) or 500/C 2 whichever is smaller

Aging

NPO:0% ; X7R: 2.5 % per decade of time

Dielectric Withstanding Voltage V <50V

; 250% Rated Voltage

100V <V <500V ; 200% Rated Voltage

500V <V <1KV ; 150% Rated Voltage

Tolerance

+ 1% & + 2% tolerances are only available in NPO

¢ How To Order

[swe | e Do Jx Dz e J s 7§~ J0 -1
Product Stack and Lead Tolerance |Capacitance |Tolerance Rated Packaging |Marking Special
Code Size Configuration (pF) Voltage Requirement
SMC: Ex.: Ex.: Ex.: Ex.: Ex.: B: Bulk Ex.: Blank:
Commercial |The first digit:| J :J Lead N: NPO 103:10x103 | F: +/-1.0% 025: 25Vdc | T:Tape&Reel [N: No Marking|Standard
Size # of chipsin | L L Lead X: X7R 224:22x104 | G: +/-2.0% | 050: 50Vdc |W: Waffle S: Special electrical test
Switchmode |stack N:Straight 475:47x105 | J: +/-5.0% 101: 100Vdc pack Marking H:
Stack Lead K: +/- 10% 201:200Vdc M: Marked Hi-Reliability
Capacitor Second Digit: M: +/- 20% | 501: 500Vdc (cap & Testing

Chip Size Tolerance)

8:1825

9: 2225
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SMC Series-Stacked Capacitors

[HHEC

Holy Stone

4 Dimensions

Unit : mm [inches]

EIA Size Code 1825 2225
Size Code 18 28 38 48 19 29 39 49
L 5.3510.50 | 5.3510.50 | 5.35%0.50 | 5.35%0.50 | 6.35+0.50 | 6.35+0.50 | 6.35+0.50 | 6.35£0.50
[.210+.020] | [.210£.020] | [.210+.020] | [.210+.020] | [.250+.020] | [.250+.020] | [.250+.020] | [.250+.020]
W (max.) 6.85 6.85 6.85 6.85 6.85 6.85 6.85 6.85
. [.270] [.270] [.270] [.270] [.270] [.270] [.270] [.270]
H(max.) 2.54 5.08 7.62 10.16 2.54 5.08 7.62 10.16
: [.100] [.200] [.300] [.400] [.100] [.200] [.300] [.400]
s 1.65+0.50 | 1.65+0.50 | 1.65+0.50 | 1.65+0.50 | 1.65+0.50 | 1.65+0.50 | 1.65+0.50 | 1.65+0.50
[.065+.020] | [.065+.020] | [.065%.020] | [.065+.020] | [.065%.020] | [.065+.020] | [.065+.020] | [.065+.020]
P 2.5410.25 | 2.5410.25 | 2.5410.25 | 2.5410.25 | 2.54+0.25 | 2.5410.25 | 2.5410.25 | 2.5410.25
[.100+.010] | [.100+.010] | [.100+.010] | [.100+.010] | [.100+.010] | [.100+.010] | [.100+.010] | [.100+.010]
h (Typical) 1.78 1.78 1.78 1.78 1.78 1.78 1.78 1.78
[.070] [.070] [.070] [.070] [.070] [.070] [.070] [.070]
LL (min.) 2.54 2.54 2.54 2.54 2.54 2.54 2.54 2.54
: [.100] [.100] [.100] [.100] [.100] [.100] [.100] [.100]
t 0.5010.05 | 0.5010.05 | 0.50%0.05 | 0.50%+0.05 | 0.50+0.05 | 0.50+0.05 | 0.50+0.05 | 0.50%0.05
[.020+.002] | [.020+.002] | [.020+.002] | [.020+.002] | [.020+.002] | [.020+.002] | [.020+.002] | [.020+.002]
# of leads per
side 3 3 3 3 3 3 3 3
= ‘h’ varies and dependent on the lead style. See lead configuration below
= “LL” applies only to straight (N) leads
€ Capacitance Range
EIA Size Code NPO Maximum Capacitance (uF) X7R Maximum Capacitance (uF)
Chip Size 100V | 200V | 250V
18 (1xCap) 57 || 47 || 18] 1.8
1825 28 (2xCap) 114 || 94 || 36 || 3.6
38 (3xCap) 171 || 141 ]| 54 || 5.4
48 (4xCap) 228 || 188 || 7.2 || 7:2
19 (1xCap) 68 I 56 J| 22 || 2.2
- 29 (2xCap) 136 | 112 |l 44 | 4.4
39 (3xCap) 20.4 || 168 || 6.6 || 6.6
49 (4xCap) 272 || 224 || 88 || 88

= Other Stacked configuration on other sizes, capacitance values and voltages rating are available. Please contact HEC.
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FTC Series- Feed Thru’ Filters

[HHEC

Holy Stone

Multilayer Ceramic Chip Capacitors
[Feed Thru’ EMI Filters]

FTC series

The FTC series is a three terminal structure component. This product is capable of handling currents
up to 2A and is suitable for use on DC power lines, preventing noise suppression from high speed signal
lines and IC’s.

& Features ¢ Application
U Suitable for power line ripple voltage stabilization U For high speed digital integration circuit and
4 Ultra low inductance decoupling of CPU power lines.

4 Supply in MEC function
4 RoHS compliant

¢ Summary of Specification

Operation Temperature -55 to +125C

Rated Voltage 50Vdc

Current Rating 2A

Size 0805 and 1206

Temperature Coefficient CO0G < £ 30ppm/C , -55~+125 °C (EIA Class 1)
X7R <+ 15%, , -55~+125 °C (EIA Class 1)

Capacitance Range NPO : 22pF ~1.0nF
X7R : 1.0nF ~100nF

Tolerance +20%

DC Resistance 600m ) max.

Insulation Resistance 10G Q) or 500/C whichever is smaller

Dielectric Strength 250% Rated Voltage for 5 second @ 50mA max. current

¢ How To Order

| frc | | 1208 § | x | | 82 ) | ™M | | o0 J | T | | 2 |
Product Chip Size Dielectric Capacitance |Tolerance Rated Packaging Rated Current
Code Unit : pF Voltage
FTC: Ex.: Ex.: Ex.: Ex.: Ex.: T: Taping Ex.:
Feed Thru’ 0805 : N: NPO 100:10x100 M:+/-20% 050: 50VDC &Reel 10: 1A
EMI Filter 2.0x1.25 mm | X: X7R 471:47x10" B: Bulk .
1206 : 182:18x102 20 2A
3.2x1.6 mm

@ Holy Stone
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FTC Series- Feed Thru’ Filters [HHEC

Holy Stone
¢ Dimension
I< L ;{ Unit : mm [inches]
Z / TYPE L W T (max) | B W(min) BWI1
0805 | 2:00+0.2 | 1.2540.2 1.00 0.20 | 0.5040.2
[.079+.008] | [.049+.008] [.039] [.008] | [.020+.008]
1206 3.20+0.02 1.6010.2 1.00 0.20 0.95+0.3
I [.1264.008] | [.063+.008] [.039] [.008] [.037 1.012]
T
w
an A = 4
BW BW1
¢ Recommend Solder Lands
b ] Unit : mm
| TYPE 0805 1206
a 0.9~1.0 1.2~1.3
a b 0.9~1.0 0.9~1.0
c 0.4~0.5 0.8~0.9
d 1.5 1.5
o
C
d
& Characteristic
Equivalent Circuit Test Circuit Performance
IPo——==—-oo0pP 50 ohm 10
/I\ 0 I
= 10 By U
¥ g 20 \“\ l
§ % VN
GND g o lwe 0805222 | Y
l g @ | [ FTC 0805222 |
IIPO——=—=—— 30/ 8
T 90
1 10 100 1000 10000
GND Frequency (MHz)
4 Capacitance Range
i i Capacitance Range
ChDIeleftr!ct' Size Rated Rated OOOOOOw—w—v—w—v—EC\IC\IC\IC\IC\IgC\IO')O')COO')COCOﬂ'ﬁ'ﬂ'ﬂ'
aracteristic Voltage | Current |2|2[RI[S]5]B[2|2|N|S[F[BI2]2 NS5 |82 2|88 |S S22 8 &
NPO 0805 50V A BEEREEREEEEEEE
1206 50V PNl 5 5[ee[e[e B[E[E[E[E[E B
7R 0805 50V 2A | B[B[B[B[E[E E]
1206 50V 2A | B[e[e[B[B[B B[B[B[B[B[B B
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+0.1| 1.0£0.1 |1.25#0.15| 1.6%0.2 | 2.0+0.2 | 2.4+0.2 | 2.8+0.2

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

Holy Stone
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FTC Series- Feed Thru’ Filters

[HHEC

Holy Stone

FTC Series Specification & Test Condition

Item Specification Test Condition
Operation 5510 +125C
Temperature
Visual No abnormal exterior appearance Visual Inspection

Capacitance

Within The Specified Tolerance Class Frequency Voltage
Quality Factor Class T (NPO): Class I (NPO) 1MHz +10% 1.0+0.2Vrms
More Than 30pF : Q =1000 ClassII(X7R)  1KHz+10%

30pF & Below: Q=400+20C (C:Cap., pF)

Perform a heat treatment at 1501£5°C for 30min.
then place room temp. for 24+2hr.

Dissipation ClassTI (X7R):
Factor Maximum 0.025
Insulation 1,000MQ or 100/C Q whichever is smaller. Rated Voltage
Resistance (C in Farad) Charge Time : 60sec.
Current is limited to less than 50mA.
RDC (L,S) C< 10,000pF : 600m Q max. Rated Current 100mA Max.

C>10,000pF : 300m Q max.

—— RDC S

RDC L RDC L

i
/______RDCS

Withstanding

No dielectric breakdown or mechanical

Applied Voltage : 250% Rated Voltage

Voltage breakdown for 1~5 sec. Current is limited to less than 50mA.
Capacitance NPO(N) -55°7C~+125C _ +30ppm/C [C2-C1/C1(T2-T1)] x 100%
Coefficient X7R (X) -55C~ +125C *15% ClassII:
(C2-C1)/C1 x 100%

T1:Standard Temperature(25°C)

T2:Test Temperature

C1:Capacitance at Standard Temperature

C2:Capacitance at Test Temperature
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245t5C

soldered newly, so metal part does not come
out or dissolve .

—

Dip Time : 5% 0.5 sec.

Immersing Speed : 25110% mm/s
Solder :H63A

Flux :Rosin

Preheat : At 80~120 'C For 10~30sec.

@ Holy Stone
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FTC Series- Feed Thru’ Filters [HHEC

Holy Stone

FTC Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance No mechanical damage shall ClassTI capacitor shall be set for 484 hours
Cycle oceur at room temperature after one hour heat
- treatment at 150 +0/-10 ‘C before initial
Capacitance Class I (NPO): measurement.
Within 2.5% or £0.25pF whichever Capacitor shall be subjected to five cycles of
is larger of initial value the temperature cycle as following:
Class1I (X7R): Step Temp.(C) Time(min)
o o) s
Within £7.5% of initial value 1 Min Rated Temp.+0/-3 (-55) 30
Q/Tand To satisfy the specified initial 2 25 3
value 3 Max Rated Temp.+3/-0 (125) 30
Insulation  500MQ or 50/C Q whicheveris -2 25 8
Resistance  smaller.  (Cin Farad) Measure at room temperature after cooling for
X Class I:24 =2 Hours
DCR(L,S) 1.0Q Maximum Class Tl : 48 + 4 Hours
Humidity Appearance No mechanical damage shall Class T capacitor shall be set for 48+4 hours at
occur room temperature after one hour heat treatment
. at 150 +0/-10 °C before initial measurement.
Capacitance Class T (NPO): " ¢
Within 5% or + 0.5pF whichever is Temperature : 40+ 2 C
larger of initial value Relative Humidity : 90 ~95%RH
C|aSS i (X7R) TeSt T|me . 500 +1 2/'0 hl’
L -
Within £10% of initial value Measure at room temperature after cooling for
Q/Tans Class T (NPO): Class I : 24 + 2 Hours
More Than 30pF : Q =350 Class1I: 48 4 Hours
30pF & Below: Q=275+2.5C
Class 1 (X7R):
Maximum £ 5.0%
Insulation  500MQ or 50/C Q whichever is
Resistance  smaller. (C in Farad)
DCR(L,S) 1.0Q Maximum
High Temperature Appearance  No mechanical damage shall Class1I capacitors applied DC voltage (following
Load occur table) is applied for one hour at maximum
(Life Test) c " operation temperature 3°C then shall be set for
apacitance - Class I (NPO): 4814 hours at room temperature and the initial
Within 5% or +0.5pF whichever measurement shall be conducted.
is larger of initial value
ClassTI (X7R): Applied Voltage :200% of rated voltage
L . Applied Current : rated current
+
Within £15% of initial value Temperature : max. operating temperature
Q/Tand Class I (NPO) Test Time : 1000 +12/-0Hr
More Than 30pF : Q =350 Current Applied : 50 mA Max.
30pF & Below: Q=275+2.5C Measure at room temperature after cooling for
Class 11 (X7R): Class 1:24 2 Hours
Maximum 5% Class1: 48 + 4 Hours
Insulation 500MQ or 50/C Q whichever is
Resistance  smaller. (C in Farad)
DCR(L,S) 1.0Q Maximum
@Holyﬂone
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HTC Series-High Temperature Capacitor

[HHEC

Holy Stone

Multilayer Ceramic Chip Capacitors
[ High Temperature Capacitor — up to 200°C ]

HTC series

¢ Features 4 Application

U Rated working voltage of 25 to 50Vdc

Q High operation temperature up to 200 C

U Excellent bias,high temperature stability &
low Tan &

U RoHS compliant

O Suitable for oil exploration, automotive and
avionics engine, and other harsh environments.
4 Other high temperature circuit design

¢ Summary of Specification

-55~+200 C

25V and 50Vdc

Cap drop £ + 4.7%~ -65%
1nF ~ 270nF

2.0% max. at 1KHz 25°C
10GQ) or 500/C Q) whichever is smaller

=1G Q or 10/C Q2 at 200 °C Which is smaller

250% Rated Voltage for 5 second @ 50mA max. current
+10% , £ 20%

Aging 1.0% per decade hr , Typical

Operation Temperature

Rated Voltage

Temperature Coefficient at -55~+200 °C

Capacitance Range

Dissipation Factor :

Insulation Resistance

Dielectric Strength

Capacitance Tolerance

¢ How To Order

|HTCI

| 1812 I | X I | 104 I | K I | 050 I | T I

Product Code

HTC:

High
Temperature
Capacitor

Chip Size

Ex.:

0603:
1.6x0.80 mm
0805 :
2.0x1.25 mm
1206:
3.2x1.60 mm
1210 :
3.2x2.50 mm
1812 :
4.6x3.20 mm
2220 :
5.7x5.00 mm

Dielectric

X: X7R

Capacitance
Unit : pF
Ex.:
102:10x102
224:22x10*

Tolerance

Ex.:
K: +/- 10%
M: +/- 20%

Rated Voltage

Ex.:
025:25Vdc
050:50Vdc

Packaging

T: Taping &
Reel
B: Bulk

@ Holy Stone
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HTC Series-High Temperature Capacitor / H‘IEC

Holy Stone
& Characteristic
Tepmperature Capacitance Coefficient Hi-1.R.
20.0 160
10.0 7o Y
0.0 F—F—t+—+—+t
0.0 -
g 200 o Il Al
o -30.0 C 80 b
S -40.0 0 b Y
-50.0
-60.0 40 fmmmmmm e T e e
-70.0 P I A g I
-80.0 0 1 L L L L L L L L L L L
60 -40 20 0 20 40 60 80 100 120 140 160 180 200 55 -40 25 -10 5 20 35 50 65 80 95 110 125 140
Temperature (C) Temperature (C)
4 Dimension
Unit : mm [inches]
BW B
/ / TYPE L W T (max) B (min) BW (min)
/ 7 0603 1.6010.1 0.80%0.1 0.90 0.40 0.15
[.063+.004] | [.031 +.004] [.035] [.016] [.006]
T 0805 2.00%0.2 1.254+0.2 1.45 0.70 0.20
[.079+.012] | [.049 £.008] [.057] [.028] [.008]
1206 3.20%0.3 1.60%0.2 1.80 1.50 0.30
[.126+.012] | [.126%.012] [.071] [.059] [.012]
W 1210 3.20%0.3 2.50%0.2 1.80 1.60 0.30
le > [.126+.012] | [.098+.008] L.071] L.063] [.012]
I 1
L 1812 4.60+0.3 3.20%0.3 2.20 2.50 0.30
[.181+.012] | [.126%.012] [.087] [.098] [.012]
2990 5.7010.4 5.001+0.4 2.20 3.50 0.30
[.220+.016] | [.197+.016] [.087] [.137] [.012]
4 Capacitance Range
Dielectric Size Rated Capacitance Range
Characteristic Voltage  |S[XS|SININ SIS IR [S[SINISIR BB IRRIS IR IR[BIBIRS [B N X
|||~ | NN |T|O|O|O|+—|—|— | — | N | NN [|T O |O|O |+ |— ||
0603 S\ B B(B[BIB[B[B[B[B[B[B[B B
0805 50V [C[C[CICIC[C CIC[CICIC]
1206 25V | c[cICICICICICICICICICIC Cl
X7R 50V | CICICICICICICICICICICIC C]
1210 50V \m
1812 50V mm\mmﬁ]
2220 50V | D
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+0.1 | 1.0+0.1 [1.25+0.15] 1.64£0.2 | 2.0+0.2 | 2.4+0.2 [ 2.8+0.2

» Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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HTC Series-High Temperature Capacitor

[HHEC

Holy Stone

HTC Series Specification & Test Condition

Item Specification Test Condition
$§:1I:;Lg?ure 5510 +125°C
Visual No Abnormal Exterior Appearance Visual Inspection
Capacitance Within The Specified Tolerance Frequency Voltage
Dissipation Factor Rated Voltage 50V 25V 1KHz $10% 1.0+0.2Vrms
D.F. (max.) 1.2% 2.0%

Insulation
Resistance

10,000MQ or 500/C Q whichever is smaller.
(C in Farad)

Applied Voltage : Rated Voltage
Charge Time : 60sec.
Current is limited to less than 50mA

Dielectric Strength

No dielectric breakdown or mechanical
breakdown

250% of the rated voltage for 1 to 5 sec.
Current is limited to less than 50mA.

'(I':empe_rature Temperature Range  Cap. Change (C2-C1)/C1 x 100%
apacitance 5 . C1:Capacitance at Standard Temperature(25C)
- -55C~ +125°C <+15% .
Coeff t :
oefficien 55°C ~ +200C <160% C2:Capacitance at Test Temperature
Adhesive Strength  No indication of peeling shall occur on the

of Termination

terminal electrode.

A 5N-f (= 0.5Kg-f) pull force
<1— 5N-f shall be applied for 10 * 1 sec.

Resistance to

No mechanical damage or change capacitance

The board shall be bent 1.0mm with a rate of

Flexure of more than the following table. 1.0 mm/sec. R230 \#
Substrate Y ;
Capacitance Change : <+ 12.5% of initial value , Eii:i?mg
..
>
45t1mm  45+1mm
Solderability More than 90% of the terminal surface is to be Solder Temperature : 245+5C

soldered newly, so metal part does not come
out or dissolve .

— &

Dip Time : 5% 0.5 sec.
Immersing Speed : 25%10% mm/s

Solder :H63A
Flux :Rosin
Preheat : At 80~120 °C For 10~30sec.

Resistance To
Soldering Heat

Appearance  No mechanical damage shall
occur

Capacitance  Cap. change within £7.5% of
initial value

Tand(D.F.) To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance value

Dielectric To satisfy the specified initial

Strength value

Preheat : at 150+10°C for 60~120sec.

Dip : solder temperature of 260+5C

Dip Time : 10 * 1sec.

Immersing Speed : 25%10% mm/s

Solder :HB63A

Flux :Rosin

Measure at room temperature after cooling for
48 t 4 Hours

@ Holy Stone
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HTC Series-High Temperature Capacitor

[HHEC

Holy Stone

HTC Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
Cycle oceur temperature after one hour deage at 150 +0/-
10 °C before initial measurement.
Capacitance  Cap. change within +7.5% of Capacitor shall be subjected to five cycles of
initial value the temperature cycle as following:
Tand(D.F.) To satisfy the specified initial Step Temp.('C) Time(min)
value 1 Min Rated Temp.(-55)+0/-3 30
Insulati To satisfy th ified initial 2 25 3
nsutation o salisly the specilied intia 3 Max Rated Temp.(+125)+3/-0 30
Resistance value
4 25 3
Measure at room temperature after cooling for
48 +4 Hours
Humidity Appearance  No mechanical damage shall Capacitor shall be set for 48+4 hours at room
occur temperature after one hour heat treatment at
150 +0/-10 C before initial measure.
Capacitance Qgp. change within £12.5% of Temperature : 40+ 2 °C
initial value Relative Humidity : 90 ~95%RH
Tan6(DF) 50V 25V Test Time : 500 +12/-0 hr
max. 3.5% max. 5.0%
Insulation 1,000MQ or 50/C Q whichever is Measure at room temperature after cooling for
Resistance smaller.  (C in Farad) 48 + 4 Hours
Humidity Appearance  No mechanical damage shall Capacitors applied DC voltage of the rated
Loading occur voltage is applied for one hour at maximum
- operation temperaturex3°C then shall be set for
Capacitance  Cap. change within £12.5% of 4814 hours at room temperature and the initial
initial value measurement shall be conducted.
Tand(D.F.) 50V 25V Applied Voltage :Rated Voltage
max. 3.5% max. 5.0% Temperature : 4042°C
Relative Humidity : 90 ~ 95%RH
Insulation 500MQ or 25/C Q whichever is Test Time : 500 +12/-OHr
Resistance ~ smaller. (C in Farad) Current Applied : 50 mA Max.
Measure at room temperature after cooling for
48 t 4 Hours
High Temperature Appearance  No mechanical damage shall Capacitors applied DC voltage of 200% the
Load occur rated voltage is applied for one hour at
(Life Test) maximum operation temperature=3°C then
Capacitance  Cap. change within +15% of shall be set for 48+4 hours at room
P temperature and the initial measurement shall
initial value
be conducted.
Tand(D.F.) 50V 25V Applied Voltage :200% of Rated Voltage
max. 3.5% max. 5.0% Temperature : 125C
: Test Time : 1000 +48/-0Hr
Insulation 1,000MQ or 50/C Q whicheveris  Current Applied : 50 mA Max.
Resistance smaller. (Cin Farad)
Measure at room temperature after cooling for
48 t 4 Hours
@Holyﬂone
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LCC Series-Large Size Multilayer Ceramic Chip Capacitors

Multilayer Ceramic Chip Capacitors

[ Large Size Ceramic Chip Capacitor ]
LCC series - NPO,X7R (50V-8KV)

& Features

O Optimized internal designs offer the highest
voltage rating (up to 8KVdc)
U4 Capacitance range from 470 pF to 33 uF & Sizes

from 1515 to 7565

U Available with proprietary surface coating for arc

prevention

O Available with flexible termination (Superterm) to
minimize effects of mechanical stress

U High reliability screening is available

U Pd/Ag, 100% Sn and optional 90/10 Sn/Pb termination

U RoHS compliant
€4 Summary of Specification

€ Applications.

U Voltage Multipliers
O Power Supplies

U DC-DC Converters
QO Surge protection

U Industrial control circuits
4 Isolation
U Ballast
O Snubbe
O Custom applications

[HHEC

) Holy Stone

Operation Temperature

-55~+125C

Rated Voltage

50Vdc to 8KVdc

Temperature Coefficient

NPO : <+ 30ppm/ C

,-55~+125 °C (EIAClass 1 )

X7R :< +15%

, -55~+125 °C (EIA Class 1I )

Capacitance Range

NPO :470pF to 820nF ; X7R :1000pF to 33uF

Dissipation Factor :

NPO :Q=1000; X7R:D.F.=2.5%

Insulation Resistance

10G Q) or 500/C 2 whichever is smaller

Aging

NPO:0% ; X7R: 2.5 % per decade of time

Dielectric Strength

V < 500V

: 200% Rated Voltage

500V <V <1000V

: 150% Rated Voltage

V 21000V

: 120% Rated Voltage

¢ How To Order

lc Nl 2se0 J[_x Bl o8 Jl_x Nl re J[_7 J[_n~ JI_s NI~ 1
Product Chip Size Dielectric  |Capacitance|Tolerance |Rated Packaging |Termination |Testing Special |
Code Unit : pF Voltage Requirement|Requirement
C:MLCC |EX.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.:
(Multilayer (1515 : N: NPO 100:10x10° | C:+/-0.25pF |050:50vVdc |T: Taping P:Pd/Ag S: Blank:
Ceramic 3.80x3.80mm| X: X7R 471:47x10" | D:4/-0.50pF |251:250Vdc &Reel N: 100% Standard Standard
Chip of 2520 : 102:10x102 | J :4/- 5% 631:630Vdc | W: Waffle Sn Plated |Electrical O: Arc
Capacitor) |6.35x5.00mm K:+/-10:/o 102:1000Vdc Pack W-90/10 H: Prevention

259300' M:+/-20% B: Buk Sn/Pb  |Hi-Reliability [Coating

.90x7.60mm ) .

3640 : Plated Testing X: Cu'sh|c')n

9.20x10.2mm S:Soldertable Termination

4540 : Ag (Super Term)

11.5x10.2mm B:Bulk

5550:

14.0x12.7mm

6560 :

16.5x15.3mm

7565:

19.0x16.5mm

@ Holy Stone

-79-



LMC Series-Large Size Multilayer Ceramic Chip Capacitors / H"EC

Holy Stone
€ Dimension Unit : mm [inches]

TYPE L W T(max) | B (min) | BW (min)
3.80:0.50 | 3.80+0.50 |  3.80 1,60 0.30
BW B 1515 | T15:.020] | [15+.020] | [.150] 1.059] [012]
S 1825 | 4.670.30 | 6.35(0.40 [  3.00 250 0.30
[.220+.012] | [.250+.016] [.118] [.098] [.012]
IT o200 | 5.710.40 | 5.0010.40 | 3.00 3.50 0.30
[.220£.016] | [.197+.016] [.118] [.137] [.012]
o5 | 5.710.40 | 6.3510.40 [  3.00 3.50 0.30
[.220£.016] | [.250%.016] [.118] [.137] [.012]
o520 | 6:3510.50 | 5.000.50 |  3.80 3.50 0.30
| W [25+.020] | [20+020] | [150] [.137] £012]
[« g 3530 | 8:900.50 | 7.60+0.50 |  5.00 4.00 0.30
L [35+.020] | [30+.0201 | [.200] [.157] £012]
3640 | 9:20£0.50 | 10.2t050 | 5.00 4.00 0.30
[.36%.020] [.40£.020] [.200] [.157] [.012]
4540 | 11.580.50 | 10.2t0.50 [  5.00 4.00 0.30
[.45%.020] [.40+.020] [.200] [.157] [.012]
5550 | 14.0t0.50 | 12.730.50 |  5.00 4.00 0.30
[55+.0201 | [50+.0201 | [.200] [.157] £012]
6560 | 16.5t0.50 | 15.310.50 |  5.00 4.50 0.30
.65£.020] | [60+.020] | [.200] L177] £012]
7565 | 19.0t0.50 | 16.5¢0.50 [  5.00 4.50 0.30
[.750+.020] | [65+.020] | [200] [177] [012]

€ Capacitance Range

Capacitance (pF) maximum

Size Dielectric 5OV TOOV T 200V | 500V | TRV SRV 3RV 7RV Y B8RV
15 NPO 473 393 363 103 202 821 - - - -
X7R 205 105 474 204 104 103 - — - —
825 NFO 563 473 393 363 703 582 222 - - -
X7R — — — 204 104 223 682 — — —
2220 NPO 823 683 563 473 183 822 392 150 471 -
X7R — — — 474 204 153 103 472 180 —
. NFO 104 823 6583 563 223 703 682 222 561 -
X7R — — — 474 224 183 153 562 202 —
2520 NPO 823 683 563 473 183 822 392 150 471 -
X7R 475 205 474 204 473 153 560 202 102 —
3530 NPO 224 184 104 823 473 703 472 332 102 271
X7R 106 475 225 474 224 473 153 562 202 102
3620 NPO 204 184 104 823 473 123 562 362 120 561
X7R 126 565 225 564 274 683 223 153 103 100
24520 NPO 274 224 104 823 563 223 103 472 150 621
X7R 156 685 225 105 334 104 683 273 223 152
=550 NPO 334 274 154 104 683 333 223 562 182 681
X7R 186 825 275 125 364 104 823 333 273 180
5560 NFO 684 564 474 334 333 273 103 682 332 821
X7R 226 186 106 475 105 334 224 104 473 222
—_— NPO 804 684 564 474 473 333 223 703 472 102
X7R 336 226 186 106 225 364 274 104 563 272

u All value are capacitance EIA codes.
= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.

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, career tape or other suitable container. Care must be taken that ceramic chips not
to be in contact with each other to cause chip out, 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 3°C/sec rate to about 50°C below the reflow temperature. Sudden
increase, or decrease in temperature more than the recommended rate, during soldering, may cause internal thermal cracks.

Vailable Options:

» HEC offers polymer termination (Superterm) 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.
* Pure Tin terminated/ROHS compliant products are offered as a standard, however, lead (Pb) content plated termination

» may be provided if required.

» Pd/Ag termination is also offered as an option for Hybrid circuits and other applications.
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HDC Series-High Voltage Ceramic Disc Capacitors

Ceramic Disc Capacitors
[ High Voltage Disc Capacitor | |

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 operation temperature
= 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
= Modems & communication

€ Summary of Specification

Operation Temperature

NPO/SL :-55~+125 °C
X7R/Y5P/Y5S :-55~+125°C
Y5U/Y5V :-25~+105°C

Capacitance Range

2pF to 100nF

Rated Voltage

1KVdc to 6KVdc

Temperature Coefficient

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

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

Y5S :<+22% , -25~+85°C

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

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

Dissipation

Factor :

Please see HEC specification data sheet

Insulation Resistance

10GQ or 500/C Q whichever is smaller

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 V< 2KV : 200% Rated Voltage
3KV : 175% Rated Voltage
6KV : 150% Rated Voltage
4 How To Order
[hoe | [s | [emo | [ J ez § (7 0 [a J A N1
Product Dielectric Capacitance | Tolerance Rated Lead Space |Lead Length |Lead Shape | Optional
Code Unit : pF Voltage & Packaging | Style Suffix
HDC: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.:
Ceramic Disc | N:NPO 2R0:2pF C:+/-0.25pF [102:1000Vdc |5 : 5.00mm H:3.1mm S Type N :Halogen
Capacitor S:SL 100:10x10° D:+/-0.5pF 202:2000Vdc |6 : 6.35mm C:3.5mm 1:¢ =0.50mm Free
L:Y5S 151:15x10! H:+/- 3% 302:3000Vdc |7 : 7.50mm | S:5.0mm 2:¢=0.60mm Indicator
X:X7R J: +/- 5% 602:6000Vdc | 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: Tape Reel |D Type
E:Y5U A: Ammo Box | 9: ¢ =0.50mm
A: ¢ =0.60mm
B: ¢ =0.65mm
C: ¢ =0.80mm
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4 Dimension
S Type D Type
D T D T Code Dimension
lisil =1 s |<_)| D ®20.5mm max.
8D eb £ 50£1.0 | 7.50¢1.5 | 10.0:2.0 | 12.5:2.0
6KV 6K mm mm mm mm
T or T 0r G 0.5£0.1mm / 0.6£0.1mm / 0.820.Tmm
T 8.0mm max.
L L DR 4.0mm max.
<> <>

& Leakage Current Characteristic  ( Typical Reference)

NPO/SL -6KVdc Y5P -3KVdc
0.20 1.20
SL/47pF/6KV
< o016 < 100 F
T = Y5P/680pF/3KV
= E 080 [
g o012 | 5 Y5P/270pF/3KV
o 008 | ° Y5P/180pF/3KV
g NPO/2pF/6KV g 040 |
8 004 | 3 020
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 Volt Capacitance Range
ot oltage puny [y gy gy gy gy gy gy gy gy gy g
Characteristic g888888888Sgggggggggommwmhmmmwwmg
ANln|v]jolIN]Oo]|]|~]|~ ||~ |N]JN]|O|O|IT|LJO]|O |~~~ | N|N]|O|O|T|O|O©|O]|—
3KV T O O O O
NPO L) L O D D £ [155]
6KV IO A O
1KV ] (0 AT Y Y [ER Y] D (R ] EET) [T () ) VA (70 [ [ e JET T
™ 2KV W\WWWWWWW\WWWWW\W\WWWW SJis sup s8] 165
3KV [
6KV | [ I N R N K D )
Y5S 3KV | S G N ) D D L U
Dielectric Capacitance Range
CharacteristicVOItage‘—w—w—v—v—v—w—w—w—v—v—v—NNNNNNNC\INNNC\IO’)O’)C‘)C‘)C‘)C‘)O’)ﬁ'
OIN|OV|O|NINN|DIDIN|OIV|N|O|N|OD[O|NINN|IDIDIN]O[O|N|[O|IO|ININNIMO[IDINN]|O
||| ]JN|J|N]|OO|T|L]|O]|O]|~|~ ||~ | N N]|O|O|FT|OL]|O]|O|~|—~|N]|N|[OD]|O|T|—
X7R SO ©o o Josfisu]vs s Jrssfes Jossfes [ssfuws ns fuss]ies s spssfsss]isfis ps 5]
3KV
1KV
Y5P 2KV
3KV W\W\WWWWWW\WWWW\WW
1KV \WWWW\W\\WWW
Y5U 2KV Bl B I @ D b I 3 [
3KV o O B D O I o
1KV 135
Y5V T B m m
2KV I B = O m %] | |

Body Diameter(max.) / Body Thickness (max.)
= Other capacitance and voltage rating are available. Please contact HEC.
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HDC Series Specification & Test Condition

Item Specification Test Condition
Operating Char. Operation Temp.
Temperature NPO(N) -55°C~ +125C
Range SL(S) -55°C~ +125C
Y5S(L) -55°C~ +125C
X7R(X) -55°C~ +125°C
Y5P(P) -55C~ +1257C
Y5U(E) -25°C~ +105C
Y5V(Y) -25°C~ +105°C

Capacitance

Within specified tolerance.

Quality Factor

Class I (NPO/SL):
More Than 30pF : Q=1000

30pF & Below : Q=400+20C (C:Capacitance)

Char. Frequency Voltage
NPO/SL 1MHz+10% 5.0Vrms max.
Y5S/X7R/Y5P 1KHz+10%

Y5U/Y5V 1KHz+10%

Dissipation Class II: The measurement at reference temperature 25 C.
Factor Y5S(L)/X7R(X)/Y5P(P) : D.F.<£2.5%
Y5U(E)/Y5V(Y) : D.F.=£5.0%
Insulation 10,000MQ or 500/C Q whichever is smaller Applied Voltage : 500+5Vdc
Resistance (C: in Farad) Charge Time : 60t5sec.
Is applied less than 50mA current.
Dielectric Between No Failure V<2KV:200% of Rated Voltage
Strength Lead V=3KV 175% of Rated Voltage
Wires V>6KV 150% of Rated Voltage
For 1~5 sec.
Current is limited to less than 50mA.
Body No Failure The capacitor is place in the container with metal
Insulation balls of diameter 1mm so that each lead wire,
short circuited is kept about 2mm off the ball and
AC1250Vrms (NPO/SL) [DC1.3KV
(Y5S/X7R/Y5P/Y5U/Y5V)] is applied for1 to 5s.
between capacitor lead wires and small metals.
Current is limited to less than 50mA.
Temperature Char. Operation Temp. Cap.Change Class I (NPO/SL):
Capac_zlt_ance NPO(N) -55C~+125C 0+30ppm/ °C [C2-C1/C1(T2-T1)] x 100%
Coefficient SL(S)  -30C~+85C _ _+350~-1000 ppm _ Class II (X7R/Y5S/Y5P/Y5U/Y5V):
Y5S(L) -30°C~+85C +22% (C2-C1)/C1 x 100%
X7R(X)  -55C~+125C +15% T1:Standard Temperature(25C)
Y5P(P -30°C~+85C +10% T2:Test Temperature
Y5U(E) -30°C~+85C +22 ~ -56% C1:Capacitance at Standard Temperature
Y5V(Y) -30°C~+85C +22 ~ 829, C2:Capacitance at Test Temperature
Strength of Tensile  Lead wire shall not be disconnected ~ Nominal cross ~ Wire Tensile Holding
Terminal Strength  and capacitor shall not be damaged. ~ Section area Diameter ~ Force  Time
(mm) (mm) (N) (s)
0.07-0.2 0.3-0.5 5 10 1
Over 0.2-0.5 over0.5-0.8 10
Bending Lead wire shall not be disconnected  Nominal cross Wire Tensile Mass of
Strength  and capacitor shall not be damaged. section area Diameter  Force  Weight

(mm) (mm) (N) (Kg)

00702  _ 0305 _25  10H1
Over 0.2-0.5 over0.5-0.8 5
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HDC Series Specification & Test Condition

Test Condition

Item Specification
Solderability More than 75% of the circumferential surface Solder Temperature : 235t5C
of leads dipped into solder shall be covered with new Dip Time : 21 0.5 sec.

solder. Solder: H60A or HE3A
Flux: Ethanol solution of Rosin (25wt%)
Immersion depth: 1.5 to 2mm
Immersion speed: 2512.5mm/s
Resistance to Appearance  No mechanical damage shall The lead wire shall be immersed into the
Soldering Heat occur melted solder of 350+10°C (body diameter
; . 5.0mm max 26015°C) up to about 1.5 to 2.0mm
Capacitance :
P Clags .I (NP?/SL) from the main body for 3.5 0.5 sec. (body
Withint2.5% or +0.25pF diameter 5.0mm max 50 5sec
whichever is larger of initial value Cllass I: ’ X o2 )
Class T (YSS/X7R/YSP/YSU/YSV):  \easurement under room temperature after
Char. Cap.Change test for 1 to 2Hr
Y5S(L)  _=15% of initial value Class II:
X7R(X) =15% of initial value The capacitor shall be pre-treatment stored
Y5P(P) =15% ofinitial value at 85+2°C for 1hr, then placed at room
Y5U(E) =120% of initial value  temperature for 24+2hr before initial
Y5V(Y) =120% of initial value me_lz_arfuremen.tts. hall stored for 24+2hr at
- e capacitor shall stored for 24+2hr at room
Withstand No dielectric breakdown or tem pact
, perature.
Voltage abnormality
(Between
Terminal)
Temperature and Appearance No mechanical damage shall be Capacitor shall be subjected to five cycles of
Dipping Cycle occur the temperature cycle as following:
Capacitance Class I (NPO/SL): Step Temp.(C) Time(min)
Within 5.0% or 10.5pF whichever 1 Min Rated Temp.+0/-3 (-55) 30
is larger of initial value 2 25 3
Class T (Y5S/X7R/Y5P/Y5U/Y5V): 3 Max Rated Temp.+3/-0 (125) 30
Char. Cap.Change 4 25 3
+10% of initi -
Y5S(L) i:mo/ of .|n.|t.|al value After 5 temperature cycle then consecutively
X7R(X)  =H1 OOA of .|n.|t.|al value 440 dipping cycles
Y5P(P) _=+10% of initial value  gtep  Temp.(‘c) Time(min) Dipping Liquid
YSU(E) _=%30% of initial value 65 +5/-0 152 Pure Water
Y5V(Y) =130% of initial value 5 013 1542 Salt Water
Q/Tand  Class T (NPO/SL): Class 1:
More Than 30pF : Q=350 Measurement under room temperature after
30pF & Below : Q2275+250 test for 1to 2Hr
Class II: Class 1I:
Y5S/X7R/Y5P : D.F.=<5.0% The capacitor shall be pre-treatment stored
Y5U/Y5V : D.F.<7.5% at 85+2°C for 1hr, then placed at room
) - ) temperature for 24x2hr before initial
Insulation  1,000MQ or 50/C ) whicheveris  measurements.
Resistance smaller. (Ctin Farad) The capacitor shall stored for 24+2hr at room
Withstand  No dielectric breakdown or temperature.
Voltage abnormality
(Between
Terminal)

@ Holy Stone
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HDC Series Specification & Test Condition

Test Condition

Item Specification
Humidity (Under Appearance No mechanical damage shall Temperature : 40+ 2 °C
Steady State) occur Relative Humidity : 90 ~95%RH
Capacitance Class I (NPO/SL): Test Time : 500 +24/-0 hr
Within 5.0% or £0.5pF whichever Class I :
is larger of initial value Measurement under room temperature after
Class II (Y5S/X7R/Y5P/Y5U/Y5V): test for 1 to 2Hr
Char. Cap.Change Class 1I:
Y5S(L) <110% of initial value The capacitor shall be pre-treatment stored
X7R(X) =+10% of initial value at 851£2°C for 1hr, then placed at room
Y5P(P) <+10% of initial value temperature for 24+2hr before initial
Y5U(E) =%30% of initial value ~ measurements.
Y5V(Y) =130% of initial value  The capacitor shall stored for 24+2hr at room
Q/Tand Class I (NPO/SL): temperature
More Than 30pF : Q=350
30pF & Below : Q=275+2.5C
Class 1I:
Y5S/X7R/Y5P : D.F.<5.0%
Y5U/Y5V : D.F.<7.5%
Insulation 1,000MQ or 50/C Q) whichever is
Resistance  smaller. (C: in Farad)
Humidity Appearance  No mechanical damage shall Temperature : 40+ 2 °C
Loading occur Relative Humidity : 90 ~95%RH
Capacitance Class I (NPO/SL): Test Time : 500 +24/-0 hr
Within 7.5% or +0.75pF Applied Voltage : 100% of Rated Voltage
whichever is larger of initial value S @Pplied less than 50mA current.
Class TI(Y5S/X7R/Y5P/Y5U/Y5V): Class 1:
Char. Cap.Change Measurement under room temperature after
YSS(L) _=+10% of initial value ClteSt f};’f 110 2Hr
X7R(X) _=+10% of initial value ?ES  citor shall be bre-treatment stored
—410% of initi e capacitor shall be pre-treatment store
igE(FE)) ;;:380; 0]; mTaIl vallue at 8512°C for 1hr, then placed at room
(E) — = ol initia’ value temperature for 24+2hr before initial
Y5V(Y) =130% of initial value measurements.
Q/Tand Class I (NPO/SL?: The capacitor shall stored for 24+2hr at room
More Than 30pF : Q=200 temperature
30pF & Below : Q=100+(10/3)C
Class 1I:
Y5S/X7R/Y5P : D.F.<£5.0%
Y5U/Y5V : D.F.<7.5%
Insulation 500MQ or 25/C Q) whichever is
Resistance  smaller. (C:in Farad)
@Holyﬂone
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HDC Series Specification & Test Condition

Test Condition

Item Specification
High Temperature ~ Appearance No mechanical damage shall
Load oceur
(Life Test) Capacitance Glass T (NPO/SL) :

Within 5.0% or *0.5pF whichever
is larger of initial value

Class 1 (Y5S/X7R/Y5P/Y5U/Y5V):

Char. Cap.Change
Y5S(L) =<120% of initial value

X7R(X) _=120% of initial value
Y5P(P) =120% of initial value
Y5U(E) =130% of initial value
Y5V(Y) =130% of initial value

Q/Tand Class I (NPO/SL):
More Than 30pF : Q=350
30pF & Below : Q=275+2.5C
Class 1I:
Y5S/X7R/Y5P : D.F.<5.0%
Y5U/Y5V : D.F.<7.5%

Insulation 1000MQ or 50/C whichever is
Resistance  smaller.

Applied Voltage: 150% of rated voltage
However:
The rated voltage is more than 5KVDC,
applied voltage of 120% rated voltage.
Temperature: max. operation temperature
Test Time : 1000 +48/-0 Hr
Is applied less than 50mA current.
Class1:
Measurement under room temperature after
test for 1 to 2Hr.
ClassTl:
The capacitor shall be pre-treatment stored
at 85+2°C for 1hr, then placed at room
temperature for 24+2hr before initial
measurements..

The capacitor shall stored for 24+2hr at room
temperature.

Vibration Appearance  No mechanical damage shall
occur

Capacitance  To satisfy the specified initial
value

Q/Tané To satisfy the specified initial
value

The capacitor shall firmly be solder to the
supporting terminal and vibration which is 10 to
55Hz in the vibration frequency range 1.5mm in
total amplitude and about 1mm in the rate of
vibration change from 10Hz to 55Hz and back to
10Hz is applied for a total of 6 hours ;

2 hours each in three mutually perpendicular
directions.

@H«le Stone
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Ceramic Disc Capacitors

[ High Voltage Disc Capacitor |
HDC series - Low Loss/ Low Dissipation

[HHEC

Holy Stone

The series (R type) used in electronic product and the voltage ratings from 1KV to 3KV. Ideal for use on
high frequency pulse circuits such as a horizontal resonance circuits for CTV and snubber circuits for switching

power supplies.

& Features

= Wide operation temperature up to +125°C

= Ultra low dissipation factor

= Small size a special designed
= High reliability

= RoHS compliant

= Halogen Free available

4 Summary of Specification

@ Applications

» Suitable for LAN/WLAN interface
» Ballast circuit of back-lighting inverter
» DC-DC converters,
» Snubber circuit of switching power supplies
» Modems & communication

Operation Temperature

-25~+125 °C

Capacitance Range

100pF to 47nF

Rated Voltage

1KVdc to 3KVdc

Temperature Coefficient

< +15/-30%,

-25~+125 °C

Dissipation Factor

<0.2%

Insulation Resistance

10GQ or 500/C Q whichever is smaller

Aging 3.5 % per decade of time
Dielectric Strength V< 2KV : 200% Rated Voltage
3KV : 175% Rated Voltage

¢ How To Order

|HDCI|RI|471I|KI|102I|5I

—

—

—

Product Dielectric Capacitance
Code Unit : pF
HDC: Ex.: Ex.:

Ceramic Disc | R:Y5R 101:10x10!
Capacitor 472:47x102

Tolerance

Ex.:
K: +/- 10%
M: +/- 20%

Rated
Voltage

Ex.:
102:1000Vdc
202:2000Vdc
302:3000Vdc

Lead Space

X.:
1 5.00mm
1 6.35mm
1 7.50mm
110.0mm
1 12.5mm

>N Om

Lead Length
& Packaging
Ex.:

H:3.1mm
C:3.5mm
S:5.0mm
M:10.0mm

L: 25mm min.
T: Tape Reel
A: Ammo Box

Lead Shape
Style

Ex.:

S Type
1:¢=0.50mm
2: ¢ =0.60mm
3: ¢ =0.65mm
4: ¢ =0.80mm
D Type

9: ¢ =0.50mm
A: ¢ =0.60mm
B: ¢ =0.65mm
C: ¢ =0.80mm

Optional
Suffix

Ex.:

L:Low Loss/
Low
Dissipation

R :Halogen
Free
Indicator

@ Holy Stone
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4 Dimension
S Type
D Code Dimension
lisil D ®20.5mm max.
471K F 5.0£1.0 | 7.5021.5 | 10.022.0 | 12.5¢2.0
1KV mm mm mm mm
T DR G 0.5£0.1mm / 0.620.1mm / 0.8£0.1mm
T 8.0mm max.
L DR 4.0mm max.
F
& Temperature Capacitance Coefficient ( Typical Reference)
Temperature Capacitance Coefficient
20
<
10 +
—~ 5t
i
o 0 1 1 1 1 1 1 1 1 1 1 1
o
° 5 |
10
T
-20
35 -25 -15 -5 5 15 25 35 45 55 65 75 85
Temperature (C)
4 Capacitance Range
Dielectric Capacitance Range
ioti VOltage AANNN NN NI NI N[N[NN[DIOIDOMD|D M|
Characteristic old|blo|laslmlz s |olo|q[o|a|w oS ]e o N |o e |a|o|w Koo NS
AM | | WO O |0 [+~ (31 [s2] <t |0 [O |0 [~ |~ [N|N [ [ |—

|+~ |=|=|a ~ |~ |= |~ )
ST [T [T
Y5R M [ [ [T T[T T TTTTTTTT]

3 EHEEEEEEEEEEEEEEEEEEE

= Other capacitance and voltage rating are available. Please contact HEC.
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HDC Series Specification & Test Condition

Item Specification Test Condition
Operating -25°C~ +125C
Temperature
Range
Capacitance Within specified tolerance. Frequency Voltage
+
Dissipation 0.2% Maximum 1KH2+10% 5.0Vrms max.
Factor The measurement at reference temperature 25 C.
Insulation More than 10,000M Q) Applied Voltage : 500t5Vdc
Resistance Charge Time : 60t5sec.
Is applied less than 50mA current.
Dielectric Between No Failure V=2KV:200% of Rated Voltage
Strength Lead V<3KV 175% of Rated Voltage
Wires For 1~5 sec.
Current is limited to less than 50mA.
Body No Failure The capacitor is place in the container with metal
Insulation balls of diameter 1mm so that each lead wire,
short circuited is kept about 2mm off the ball and
DC1.3KV is applied for1 to 5s. Between
capacitor lead wires and small metals.
Current is limited to less than 50mA.
Temperature Operation Temp. Cap.Change (C2-C1)/C1 x 100% )
Capacitance -25°C~+1257C +15 ~ -30% T1:Standard Temperature(25C)
Coefficient T2:Test Temperature
C1:Capacitance at Standard Temperature
C2:Capacitance at Test Temperature
Strength of Tensile Lead wire shall not be disconnected Nontjinal cross gg%eter 'lgensile ?lolding
Terminal and capacitor shall not be damaged. S€ction area orce Ime
Strength p g (mm) (mm) (N) (s)
0.07-0.2 0.3-0.5 5 10 H1
Over 0.2-0.5 over0.5-0.8 10
Bending Lead wire shall not be disconnected Nontjinal cross gg%eter 'lgenSile \l\l/lvasshct)f
Strength and capacitor shall not be damaged. S€ction area orce €ig
g P 9eS- (mm) (mm) (N) (Kg)
0.07-0.2 0.3-0.5 2.5 10 +1
Over 0.2-0.5 over0.5-0.8 5
Solderability More than 75% of the circumferential surface Solder Temperature : 235+5C
of leads dipped into solder shall be covered with new Dip Time : 21 0.5 sec.

solder.

Solder: H60A or HG3A

Flux: Ethanol solution of Rosin (25wt%)
Immersion depth: 1.5 to 2mm
Immersion speed: 2512.5mm/s

Resistance to

Soldering Heat

Appearance  No mechanical damage shall
occur

Soldering Temperature 350+10 °C 260 +5C

Dipping Time 3.510.5sec. 10 tisec.

Capacitance <+5.0% of initial value

Withstand No dielectric breakdown or
Voltage abnormality

(Between

Terminal)

The capacitor shall stored for 24+2hr at room
temperature.
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HDC Series Specification & Test Condition

Item Specification Test Condition
Temperature and Appearance No mechanical damage shall be Capacitor shall be subjected to five cycles of
Dipping Cycle occur the temperature cycle as following:
Capacitance <+10% of initial value Step Temp.(C) Time(min)
1 Min Rated Temp.+0/-3 (-55) 30
o,
Tand =0.4% > o5 3
Insulation More than 1,000MQ 3 Max Rated Temp.+3/-0 (125) 30
Resistance 4 25 3
Withstand  No dielectric breakdown or After 5 temperature cycle then consecutively
Voltage abnormality to 2 dipping cytjles ' . - -
(Between Step Temp.(C) Time(min) Dipping Liquid
Terminal) 1 65 +5/-0 1512 Pure Water
2 0+3 1542 Salt Water
The capacitor shall stored for 24+2hr at room
temperature.
Humidity (Under Appearance No mechanical damage shall Temperature : 40+ 2 °C
Steady State) occur Relative Humidity : 90 ~95%RH
Capacitance =+10% of initial value Test Time : 500 +24/-0 hr
Tans <0.4% The capacitor shall stored for 24+2hr at room
- — temperature
Insulation  More than 1,000MQ
Resistance
Humidity Appearance No mechanical damage shall Temperature : 40+ 2 °C
Loading occur Relative Humidity : 90 ~95%RH
; . Test Time : 500 +24/-0 hr
Capacitance <+109
P =+10% of initial value Applied Voltage : 100% of Rated Voltage
Tans <0.4% Is applied less than 50mA current.
Insulation More than 500MQ The capacitor shall stored for 24+2hr at room
Resistance temperature
High Temperature Appearance No mechanical damage shall Applied Voltage: 150% of rated voltage
Load occur .
Life Test . . Temperature: max. operation temperature
( ) Capacitance  =+10% of initial value Test Time : 1000 +48/-0 Hr
Tand <0.4% Is applied less than 50mA current.
Insulation More than 2000MQ The capacitor shall stored for 24+2hr at room
Resistance temperature.
Vibration Appearance No mechanical damage shall The capacitor shall firmly be solder to the
occur supporting terminal and vibration which is 10 to
. ; P 55Hz in the vibration frequency range 1.5mm in
Capacitance :/r;lj :“Sfy the specified initial total amplitude and about 1mm in the rate of
Q/Tano To satisfy the specified initial vibration change from 10Hz to 55Hz and back to

value

10Hz is applied for a total of 6 hours ;

2 hours each in three mutually perpendicular
directions.
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HDC Series-High Voltage Ceramic Disc Capacitors
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Ceramic Disc Capacitors

[ Ultra High Voltage Disc Capacitor |
HDC series - 10KVdc to 20KVdc

Holy Stone

HDC Series (ceramic disc capacitors) are ideal for use in general electronic products with voltage
ratings from 10KV to 20KV.

& Features

O Wide operation temperature

U Low loss at wide range of frequency

U High reliability
U RoHS compliant
U Halogen Free available

€ Summary of Specification

& Applications

O Suitable for LAN/WLAN interface

U Ballast circuit of back-lighting inverter

U DC-DC converters,

O Snubber circuit of switching power supplies
U Modems & communication

U High voltage power supply

Operation Temperature NPO/SL :-55~+125 °C
X7R/Y5P/Y5S :-55~+125°C
Y5U/Y5V :-25~+105°C

Capacitance Range 10pF to 10,000pF

Capacitance

1KHz + 20% /osc: 1 to 5Vrms ,and 20 °C

Rated Voltage

10KVdc to 20KVdc

Temperature Coefficient

NPO : < £ 30ppm/ °C

, -55~+125 °C (EIA Class | )

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

Y5S (N3300) +22% , -25~+85 °C

X7R :<

*+15%

, -55~+125 °C (EIA Class Il )

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

Dissipation

Factor

Please see HEC specification data sheet

Insulation Resistance

10GQ at 500VDC 1minute

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

[moc | [t [oe | [m | [ss ) A [t ] e 1 [n~_|
Product Dielectric Capacitance | Tolerance Rated Lead Space |Lead Length |Lead Shape | Optional
Code Unit : pF Voltage & Packaging | Style Suffix
HDC: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.:
Ceramic Disc | N:NPO 102:10x102 C:4/-0.25pF |103:10KVdc |[A :10.0mm [H:3.1mm D Type N :Halogen
Capacitor S:SL 103:10x103 D:+/-0.5pF 123:12KVdc  |B : 12.5mm | C:3.5mm 9: ¢ =0.50mm Free
L:Y5S J: +/- 5% 153:15KVdc S:5.0mm A: ¢ =0.60mm Indicator
X:X7R K: +/- 10% 203:20KVdc M:10.0mm B: ¢ =0.65mm
P:Y5P M: +/- 20% L: 25mm min. | C: ¢ =0.80mm
E:Y5U
Y:Y5V
@Hﬂyﬂm’e
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HDC Series-High Voltage Ceramic Disc Capacitors / H‘IEC

Holy Stone
¢ Dimension
Dimension
Code
D Tape
D ®20.5mm max.
F 10.0£2 mm 12.5£2 mm
G 0.6£0.1mm max. 0.65£0.1mm max. 0.8£0.1mm max.
T 10.0mm max.
DR 5.0mm max.
& Leakage Current Characteristic  ( Typical Reference)
Y5S Temperature Capacitance Coefficient Y5S DC Bias Characteristic
30.0 10
20.0
— 0
10.0 T—
= 0.0 " " \ " " " " @ -10 } \
S +—t g +—t S
O -100 -~"‘~a.~ S 2o
o S 20 |
© 200 | .iii‘*-
-30.0 | 80
-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 Capacitance Range
characteristic | O [SIRIBRIRIRIBIRRIRREEREREEREREERERERRIERERER
— | | | AN A D [ L0 O OO [ | | |— AN A | < O JO OO [+ |+— [N |0 [ |O |+— |—
M [ [ [ [ [ [ |
NPO SN T T [ [ [ [ [ [ [ [
20KV NN
10KV NN EEEEEEE
SL 15KV
20KV
10KV
X7R 12KV
15KV
10KV
Y58 12KV ----\----\---—
15KV ----\----\---—
10KV EEEEEEEEEEEEE
e [TV ([T [T T]
15KV HEEEEEEEER
10KV H B B
Y5U 12KV H B B EEEEE
15KV H B B mEEE
10KV T T [T T ]
Y5V 12KV H EEEEE
15KV H . ----\

= Other capacitance and voltage rating are available. Please contact HEC.

Holy Stone

-92-



SDC Series-Safety Disc Capacitors

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

SDC series

e

!
! i |
i !

[HHEC

Holy

Stone

M|

B2

uinll)n

Amawzn

L

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

used in Electronic Appliances.

& Features

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 U/L,CSA,TUV,CCC
U Coated with Flame-retardant epoxy resin
(conforming to UL 94-0 standards)
O Suitable for automatic insertion

O RoHS compliant

U Halogen Free available

€ Related Standards and Certificate Numbers

& Application

U4 Safety capacitors specially designed for use
in Modem, Facsimile, Telephone and other
electronic equipment for lighting and surge
protection, EMI filter and isolation.

4 Interference suppressor for AC line of
electronic equipment

Certificated Body Relation Standard Number Rated Voltage
TUV IEC 60384-14 : 2005 (3" Edition) R50101887 X1:400 VAC
EN ?3223614 : 2005 Y2:250 VAC
1994+A2:1998+A3:1998+A4:2001 A
X1:440 VAC
Y2:400 VAC
UL UL_ ‘]414 E300818 SDC-Y2 250 VAC
Edition 5 SDC-Y1L 250 VAC
SDC-Y1H 250 VAC
CUL/CSA CSA :C22.2 NO1 E300818/1686156 250 VAC
ENEC Report EN 60384-14 ; 2005(3 Edition) 2792364
CB Report EN 60384-14 : 2005(3"d Edition) HU-455/A1
¢ How To Order
[soc | [p J oo § [« ) o § 2 ) 20 [~ 2]
Product Dielectric Capacitance |Tolerance Class Rated Lead Space |Lead Length | Lead Shape
Code Unit : pF Voltage S Type
Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: Ex.: 1:¢=0.50mm
SDC: N : NPO 100 : 10x10° | J: +/-5.0% 10 @ X1/Y1 2: 5:5.00mm |H:3.1mm 2:¢=0.60mm
Safety Disc |S: SL 151 : 15x10" | K: +/- 10% 50 : X1/Y2 Y Cap:250V |6 :6.35mm | C:3.5mm 3: ¢ =0.65mm
Ceramic Xt X7R M: +/- 20% X Cap:400V (7 :7.50mm |S:5.0mm 4:¢9=0.80mm
Capacitor P 1 Y5P A :10.0mm |[M:10mm K Type
Y Y5V 3: B:12.5mm |L:25mm min |5:¢=0.50mm
E :Y5U Y Cap:250V T :Tape Reel |6:¢=0.60mm
X Cap:440V A:Ammo Box | 7:¢=0.65mm
8: ¢ =0.80mm
4: D Type
Y Cap:400V 9: ¢ =0.50mm
X Cap:440V A: ¢ =0.60mm
B: ¢ =0.65mm
C: ¢ =0.80mm
@Holyﬂone
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€ Summary of Specification
Operation Temperature -25~+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 1IMHz/1Vrms
Dissipation Factor Class I, Y5P :DF <2.5% ; Y5U/Y5V :DF <5.0% at 1KHz/1Vrms
Insulation Resistance 10,000MQ min. at 500VDC
4 Dimension
S Type D Type K Type
D T D T D T Code Dimension
= p=1 |<_)| D ®16.0mm max.
E 5.0+1.0 | 7.50£1.5 | 10.0+2.0 | 12.5+2.0
. mm mm mm mm
Tor bR g DR G 0.5+0.1mm / 0.6+0.1mm / 0.8+0.1mm
2 T 8.0mm max.
L L - L DR 4.0mm max.
<> <> -
& Leakage Current Characteristic ( Typical Reference)
P -Y2 250VAC E/Y - Y2 250VAC
0.7 4.0
< 06 < 3.5 SDCY103M502
E 45 SDCP471K502* £ 30
z 0 = SDCE472M5021
3 03 3 20
2 SDCP221K502* o 15 | /
g 02} g 10 SDCE222M502']
S o1 | SDCP101K502] 8 o5 /.
a Coa e SDCE102M502]
0 0.0 I L L L L
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Vrms Vrms
4 Capacitance Range
Capacitance Range
Class TC ololololololololololol==l==l=[~I==l~=T=Ta]alalalaTaTaTaTa o [o
rjcjlcjc|jo|v|d|o|o|N|O|o|N|[v]|o|A|IN|R|IDIN][O|V|OIL|V|[O|N]|R DN ]|O|A O
ANV ]O|[~ ][~ | N]|O|DV|F|O|~ |~~~ | N|N]|[O]|O|FT|O|O |~~~ |N]|N]|O|O|TFT|©O]|DO |—
NPO - EHIEEEE |
X1:400VAC St m‘mmmmmﬂ
V. ss0vac |_ToP [75 v [ve [oe [oe [ee [as o on [on [on [wa [n [an [an [on [on [on [on_ o7
V5U 1 L L L
Y5V CT R
NPO B
X1:440VAC | SL b0 dofoafoufosfonfoniun]
Y1:250VAC Y5P \ \m m mmm\ \
YS5U (T ) () B e
NPO B
X1:440VAC | SL b0 dufoafoufosfonfoniun]
Y1:400VAC | Y5P m\ B I EEE
Y5U | (0 T (7 ) e

Body Diameter(max.) / Body Thickness (max.)

Holy Stone
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SDC Series Specification & Test Condition

Item Specification Test Condition
Operation Char. Operation Temp.
Temperature NPO(N)/SL(S)/YSP(P) -25°C ~ +1 250(:
Y5U(E)/Y5V(Y) -25°C~ +105°C
Capacitance Within specified tolerance. Char. Frequency  Voltage
Quality Fact/or & Char. Q/D.F.(max.) NPO/SL 1MHz+10% 5.0Vrms max.
Dissipation Factor _NPO(N)/SL(S) Q=300 Y5P/Y5U/Y5V 1KHz+10%
Y5P(P) D.F. £2.5% The measurement at reference temperature 25 C.
Y5U(E) /Y5V(Y) D.F. <5.0%
Insulation 10,000MQ) min. Applied Voltage : 50015Vdc
Resistance(l.R.) Charge Time : 60t5sec.
Is applied less than 50mA current.
Dielectric Between lead No failure The capacitors shall not be damaged when
Strength wires AC2.6KV(for Y2 Class) and AC4KYV (for Y1 Class)
are applied between the lead wires for 60 sec.
Is applied less than 50mA current.

Body insulation No failure First the terminals of the capacitor shall be
connected together. Then, as shown in the figure
to the right, a metal foil shall be closely wrapped
around the body of the capacitor to the distance
of about 3 to 4mm from each terminal. Then, the
capacitor shall be inserted into a container filled
with metal balls of about imm diameter. Finally
VAC(2.6KV for Y2 and 4KV for Y1) is applied for
60sec. between the capacitor lead wires and
metal balls. Is applied less than 50mA current.

Temperature Char. Temp. Range Cap. Change The capacitance measurement shall be made
Characteristic NPO(N) -55C~+125C 0£60ppm/C at each step specified as following..
SL(S) -55 :C ~+85 :C +35(3""1 000% Step Temperature(oc)
voHfl o850 K (SLY5PIYSU/YEV) _ (NPO)
* Hee : 2 2542 5542
3 +25+2 +25+2
4 +85+2 +125+2
5 +2512 +25+2
Robustness of Tensile  Lead wire shall not separate from the ~ With the termination in its normal position the
Termination capacitor and shall not be broken. specimen is held by its body in such a manner
that the axis of the termination is vertical the
tensile force of 10N shall be applied to the
termination in the direction of its axis and
acting in a direction away from the body of the
specimen.
Bending Lead wire shall not separate from the With the termination in its normal position the

capacitor shall not be broken.

specimen is held by its body in such a manner
that the axis of the termination is vertical : a
mass applying a force of 5N is then suspended
from the end of the termination. The body of the
specimen is then inclined within a period of 2 to
3 sec., through an angle of a approximately 90
in the vertical plane and then returned to its
initial position over the same period of time; this
operation constitutes one bend. One bend
immediately followed by a second bend in the
opposite direction.
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SDC Series Specification & Test Condition

ltem

Specification

Test Condition

Solderability of
leads

Lead wire shall be soldered uniformly and
coated on the axial direction over 3/4 of the
circumference direction.

Solder temperature: 235 + 5C
Immersion time: 2+ 0.5 sec
The depth of immersion : 1.5~2.0mm

Soldering Appearance  No marked defect. Solder temperature: 350£10°C or 260+5C
Effect Capacitance Withint10% Immersion time:3.510.5sec(10x1sec.for 26015C)
L.R. 1000MQ min. The depth of  Thermal Capacitor
immersionis  Insulating pd
Dielectric Per Item 5. up to about \p |,
Strength 1.5~2.0mm A= [1.5 to 2.0mm
from the root ==
of lead wires. Molten solder
Pre-treatment:

Capacitor shall be stored at 85+2°C for 1 hour,
then placed at room condition for 2412 hours
before initial measurements.

Post-treatment:

Capacitor shall be stored for 1 to 2 hours at

room condition.
Humidity (Under Appearance  No marked defect Set the capacitor for 500112 hours at 40+2°C, in
Steady State) Capacitance  Char. Cap. change 90 to 95% humidity.
NPO(N) =15% of initial value Pre-treatment:
SL(S) =%5% of initial value Capacitor shall be stored at 85+2°C for 1
Y5P(P) =+10% of initial value hour, then placed at room condition for 24+2
Y5U(E) ;+15% of initial value hours before initial measurements.
— — Post-treatment:
Y5V(Y) =130% of initial value
M = 2 Capacitor shall be stored for 1 to 2 hours
Q/Tand Class T (NPO/SL) at room condition.
Q=135
ClassTl
Y5P : DF<5.0%
Y5U/Y5V : DF=<7.5%
Insulation 3,000MQ min.
Resistance
Dielectric Pre Item 5.
Strength
Humi_dity Appearance No marked defect Apply the rated voltage for 500£12 hours
Loading at 40+2°C, in 90 to 95% humidity.

Capacitance  Char. Cap. change

NPO(N) =15% of initial value

SL(S) =15% of initial value

Y5P(P) =%10% of initial value

Y5U(E) =+15% of initial value

Y5V(Y) =%30% of initial value

Q/Tand Class I (NPO/SL)
Q=135
ClassT
Y5P : DF<5.0%
Y5U/Y5V : DF<7.5%
Insulation 3,000MQ min.
Resistance
Dielectric Pre Item 5.
Strength

Pre-treatment:

Capacitor shall be stored at 85+2°C for 1
hour, then placed at room condition for 24+2
hours before initial measurements.
Post-treatment:

Capacitor shall be stored for 1 to 2 hours
at room condition.
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SDC Series Specification & Test Condition

Item Specification Test Condition
Endurance Appearance No marked defect. Impulse Voltage
(Life Test) . Each individual capacitor shall be subjected
Capacitance _Char. Cap. change :
NPO(N) =*5% of initial value to 5KV(Y2) and 8KV(Y1) impulses for the
SL(S)  =+20% of initial value times below. After impulse testing the
— — capacitors are applied to life test.
Y5P(P) =120% of initial value 90
Y5U(E) =120% of initial value T1=1.2 4 s=1.67T
Y5V(Y) =130% of initial value 50 T2=50us
Insulation 3,000MQ min. —_—
Resistance 3
t
Dielectric Pre ltem 5. |<7>
Strength € >
T1 N
T2
The specimen capacitor are placed in a
circulating air oven for a period of 1000 hours.
The air in the oven is maintained at a
temperature of 12532°C. Throughout the test
the capacitors are subjected to 1.7Ur (rms)
alternating voltage of mains frequency. In
addition once per hour the voltage is
increased to 1000Vrms for 0.1sec.

Flame The capacitor flame discontinue as follows The capacitor shall be subjected to the
Test Cycle Time flame below for 15 sec. then removed for 15
1~ 4 30sec. Max. sec, for 5 cycles.

5 60sec. max. .. Capacitor
Flame
8
Gas Burner
Passive The burning time shall not be exceeded the time The capacitor under test shall be held in the
Flammability 30sec. The tissue paper shall not ignite. flame in the position shown, which best

promotes burning. Each specimen shall only
be exposed once to the flame.

Length of flame :12t1mm

Gas burner : Length 35mm min.
Inside Dia. : 0.5+0.1mm

Outside Dia. : 0.9mm max.

Gas : Butane gas Purity 95% min.
Time of exposure to flame : 30 sec.

£
£
«©
= [y |=—-<—Testspecimen
T
£
I £
S
g &
< o +
45 o
o
N
L «—Tissue
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SDC Series Specification & Test Condition
Item Specification Test Condition
Active The cheese-cloth shall not catch fire The specimens shall be individually wrapped in
Flammability at least one but not more than two complete

layers of cheese-cloth The specimens shall be
subjected to 20 discharges. The interval
between successive discharges shall be 5 sec.
The Uac shall be maintained for 2 min. after the
last discharge.

I = —
BT e

Ct1,2:1 ° F Oscilloscope
L1-4 :1.5mH+20%

16A Rod core choke
R :100Q+2%,
Uac : Urt5%
Cx : Capacitor
U, : Voltage applied to Ct
C3:0.33 1 F+5% 10KV
Ct : 3 £ F15% 10KV
Ur : Rated working voltage
F : Fuse, Rated 10A

Ux

5kV

time

Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. board.

oceur Vibrate the capacitor with amplitude of

1.5mm P-P changing the frequencies
from 10Hz to 55Hz and back to 10Hz
in about 1 min.

Capacitance Within the specified tolerance

Q/Tand To satisfy the specified initial
value Repeat this for 2 hours each in 3
perpendicular directions.

@Hﬂy Stone
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Radial Dipped Ceramic Capacitors
[General Used Capacitor — 6.3V-1KV]

RDC series

Holy Stone

@ 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

U RoHS compliant

O Halogen free available

€ Summary of Specification

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

Operation Temperature NPO,X7R : -55~+125

C;

X5R :-55~+85 C ; Y5V :-30~+85C

Rated Voltage 6.3Vdc to 1KVdc

Temperature Coefficient NPO : <+ 30ppm/‘C ,-55~+125°C (EIA Class 1 )
X7R :<+15% , -55~+125 °C (EIA Class 1I )
X5R :<+15% , -55~+85 °C (EIA Class I )
Y5V :< +22~-82% ,-30~+85°C (EIAClass I )
Capacitance Range NPO : 2pF to 220nF
X7R : 150pF to 22uF
X5R : 0.1uF to 100uF
Y5V :0.1uF to 100uF

Dissipation Factor

Please see RDC specification data sheet

Insulation Resistance

10G Q) or 500/C 2 whichever is smaller

Aging

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

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

roc | 2 b e | < b e | e ) oA b o~
Product Dielectric Capacitance Tolerance Rated Leader Style & | Lead Length & | Optional Suffix
Code Unit : pF Voltage Dimension Packaging
RDC: Ex.: Ex.: Ex.: Ex.: Ex: Ex.: Ex.:
Radial Ceramic | N: NPO 2R0:2.0pF C:+/-0.25pF 007:6.3Vdc D Type S:5.0mm N :Halogen
Chip Capacitor | X: X7R 100:10x100 D:+/-0.50pF 010:10Vdc CD:4.5x5.5mm | M:10.0mm Free
B: X5R 471:47x101 J +/- 5% 025:25Vdc DD:4.5x5.5mm | L :25mm min. Indicator
Y: Y5V 102:10x102 K +/-10% 050:50Vdc ED:5.5x7.0mm | A: Ammo Box
M:+/-20% 101:100Vdc FD:7.5x8.0mm
Z:+80/-20% 251:250Vdc GD:7.6x9.4mm
631:630Vdc K Type
102:1000Vdc | CK:4.5x5.5mm
DK:4.5x5.5mm
EK:5.5x7.0mm
FK:7.5x8.0mm
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@ Structure & Dimension
Epoxy
MLCC
Solder
N
T Lead Wire
D.Type K.Type Unit : mm [inches]
L T L T TYPE | L (max) | W (max) | T (max) F 0 dd
< X e ——1 o co | 45 55 25 | 50t |250+3-1| 0501
[0.157] [0.216] [0.098] [0.196] [0.984] [0.196]
w|| 223 w DO 4.5 55 25 5.0f1 |25.0+43/-1| 0.510.1
[0.157] [0.216] [0.098] [0.196] [0.984] [0.196]
— EO 55 7.0 4.0 5.0+1 |25.0+3/-1| 0.540.1
[0.216] [0.275] [0.157] [0.196] [0.984] [0.196]
: ¢ 7.5 8.0 4.0 5.0+1 |25.0+3/-1| 0.540.1
¢ > (qﬂ —> ﬂ FO [0.294] [0.314] [0.157] [0.196] [0.984] [0.196]
GD 7.6 9.4 6.9 | 25.0+3/-1| 0.640.1
[0.299] [0.370] [0.272] [0.984] [0.196]
Foo F

@ Capacitance Range

NPO(N) Series

Type cl D] B A GD
WVDC |50V [100v[250v] 50V [100v]250v[500v] 50V [100V]250V[500V]630V] 1KV | 50V [100V]250V[500V 630V 1KV
[TV TM | 5ROl 5SROl 2Roj 100 101 [l 101 [ 100153 W 392332 101 101 W 100104 473 223 i 822l 822]| 101]
=TV 3321 471 M 15111 103 W 4728 272 W 6311 104 W 333 M 153 W 682 682 10211 224 i 104 W 473 W 223 W 22311 1831

X7R(X) Series
Type Cll D] E]

WVDC 16V|25V|50V |1oov 16V | 25V [ 50V |100V[250V[500V| 16V | 25V | 50V |100V[250V|500V[630V| 1KV
Cap Min. 224 154102 102 102 1021335l 684 W 474 W 3330 153l 102 102 102
[TV =ral 474 M 224l 104 W 183012251 155 334l 103 M 223 M 223 ] 156 M 475 M 2250 1050224 i 683 M 683 Ml 103
Type Fl GD

WVDC |16V | 25V | 50V [100V|250V[500V|[630V| 1KV | 50V |100V|250V[500V[630V| 1KV
(O=Te]\VsMRl 226 | 475 104 | 104 | 104 1 683 | 683l 103§ 474§ 474§ 105§ 224§ 224 | 393

(O=TONV =V 226 | 156 |l 475 2251 105 1 224 | 104 W 683§ 106 W 4758 225 474 | 474 |l 224

X5R(B) Series
Type cr D] BT A
WVDC [6.3V| 10V |16V |25V |6.3V| 10V |16V |25V |6.3V| 10V | 16V | 25V 6.3V|10V
Cap Min. | S E¥L] NEZY R 6851 685 155 15511686 |l 226

[l 106l 475 W 225 1050 106l 4750 475 47501 226 156 106l 10611 107 § 476

Y5V(Y) Series
Type C ] D[] E ] FJ

WVDC |6.3V|10V |16V |25V |[6.3V]| 10V |16V | 25V |50V [6.3V| 10V | 16V |25V | 50V | 10V | 16V | 25V | 50V
[e=TeR\V TaMNIl 474 W 224 | 104 | 10441 475 225 105 474 | 104 4| 476 | 226 | 106 475 225]| 476 || 226 | 106 @ 475

I 475 475 225 | 105|226 )f 106 | 475 |§ 225 )f 105 107 | 476 | 226 |f 106 | 475]| 107 |[f 476§ 226 |f 106

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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RDC Series-Radial Dipped Ceramic Capacitor

[HHEC

Holy Stone

RDC Series Specification & Test Condition

Item Specification Test Condition
Operation Please see HEC specification data sheet for
Temperature details
Visual No abnormal exterior appearance Visual Inspection

Capacitance Within The Specified Tolerance Class Frequency Voltage
P . NPO
Quality Factor Class I (NPO): C<100pF  1MHzt10%  1.00.2Vrms
More Than 30pF : Q =1000 C>100pF  1KHz+10%
30pF & Below: Q=400+20C (C:Cap., pF —
PF & Below: Q= (G:Cap., pP) X7RIX5RIY5V
Dissipation Class I (X7R,X5R,Y5V): C=10uF 1KHz£10% 1.0+0.2Vrms
Factor Please see HEC specification data sheet for C>10uF 120Hzt20% _ 0.5*0.2Vrms
details Perform a heat treatment at 150+5°C for 30min.
then place room temp. for 24+2hr.
Insulation 10,000MQ) or 500/C Q whichever is smaller Applied Voltage: Rated Voltage Charge
Resistance for rated voltage>10V and greater 100/C Q for Time : 6015 sec. Charge-Discharge

rated voltage<10V

current shall be less than 50mA current..

Withstanding

No dielectric breakdown or mechanical

V=50 :250% Rated Voltage

Voltage breakdown V<500V :200% Rated Voltage
500V =V <1000V: 150% Rated Voltage
1000=V :120% Rated Voltage
for 1~5 sec. Current is limited to less than 50mA.
Temperature Char. Temp. Range  Cap. Change Class1:
Capacitance NPO (N) _ -55C~ +125C _ £ 30ppm/C [C2-C1/C1(T2-T1)] x 100%
Coefficient X7R (X) _-55C~+125C _+15% ClassTl:
X5R (B) _-55°C~+85C £15% (C2-C1)/C1 x 100%
Y5V (Y) -30C~+85T +22% ~-82% T1:Standard Temperature(25°C)
T2:Test Temperature
C1:Capacitance at Standard Temperature
C2:Capacitance a Test Temperature
Lead Strength Tensile  No mechanical damage such aslead  Pulling strength: 5N

Strength  breakage and loosing.

Bending No mechanical damage such as lead
Strength . breakage or loosening.

Holding time: 10t1s

Hold the capacitors to keep the axis

vertical, bend it 90 degrees as shown below and
bend back to the original position. This operation
shall be done for 2~3s. and repeated for the
following times.

Bending force: 5N(weight :0.51kg)

Test time : 2 times

Solderability

Leads shall be covered by new solder more
than 75% of its surface

Completely immerse both terminations in solder
at 2351 5C for 240.5s

Solder :HB3A

Flux  :Rosin

Dipping :By 1.5~2.0mm form the root of lead

Resistance to
Soldering Heat

Appearance No mechanical damage shall occur

Capacitance Class T (NPO):

Within 2.5% or £0.25pF whichever

is larger of initial value
Class 1

X7R,X5R : <110% of initial value
Y5V : £+20% of initial value

Q/Tand To satisfy the specified initial value
Insulation To satisfy the specified initial value
Resistance

Completely soak both terminations in solder at
2501 5°C for 5t1s

Solder :HB3A
Flux  :Rosin
Dipping :By 1.5~2.0mm from the root of lead
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RDC Series-Radial Dipped Ceramic Capacitor

[HHEC

Holy Stone

RDC Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance No mechanical damage shall ClassII capacitor shall be set for 4814 hours at
Cycle occur room temperature after one hour heat treatment
Capacitance Class T (NPO): at 150 +0/-10 C before initial measurement.
Within 2.5% or +0.25pF whichever Capacitor shall be subjected to five cycles of
is larger of initial value the temperature cycle as following:
Class1I Step Temp.(C) Time(min)
X7R,X5R : £17.5% of initial value 1 Min Rated Temp.+0/-3 (-55) 30
Y5V : £+20% of initial value 2 25 3
Q/Tand see RDC specification data sheet 3 Max Rated Temp.+3/-0 (125) 30
Insulation  To satisfy the specified initial 4 25 3
Resistance  value Measure at room temperature after cooling for
Class 1:24 2 Hours
Class1I: 48 + 4 Hours
Humidity Appearance No mechanical damage shall Class 1l capacitor shall be set for 48+4 hours at
occur room temperature after one hour heat treatment
Capacitance Class I (NPO): at 150 +0/-10 ‘Cbefore initial measurement.
Within 5% or £0.5pF whichever Temperature : 40+ 2 °C
Is larger of initial value Relative Humidity : 90 ~95%RH
ClassTt o Test Time : 500 +12/-0 hr
X7R,X5R : <+15% of _|n.|t_|al value  Measure at room temperature after cooling for
Y5V : <+30% of initial value 355 T - 24 + 2 Hours
Q/Tand see RDC specification data sheet ~ ClassIl: 48 + 4 Hours
Insulation 1,000MQ) or 50/C Q) whichever is
Resistance  smaller for rated voltage>10V and
greater 10/C () for rated voltage <10V
High Temperature Appearance No mechanical damage shall Class 11 capacitors applied DC testing voltage
Load occur is applied for one hour at maximum operation
(Life Test) - i temperature £3°C then shell be set for 48+ 4
Capacitance C{/?ﬁ‘ti.l (gf;o)' +0 50F which hours at room temperature and the initial
VVIthIN %o OF =U.opF WRICNEVET e asurement shall be conducted.
is larger of initial value
Class Il Applied Voltage:please see HEC specification
X7R,X5R : < +15% of initial value  data sheet.
Y5V : < +30% of initial value Temperature: max. operating temperature
- Test Time : 1000 +48/-0 Hr
Q/Tand  Class I (NPO): Current Applied : 50mA Max
More Than 30pF : Q > 350 Measure at room temperature after cooling for
30pF & Below: Q > 275+2.5C Class 1:24 +2 Hours
Class I (X7R,X5R,Y5V): Class 1l : 48 + 4 Hours
see RDC specification data sheet
Insulation 1,000MQ or 50/C ) whichever is
Resistance  smaller for rated voltage>10V and
greater 10/C Q) for rated voltage
<10V
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. Board
occur Vibrate the capacitor with amplitude of 1.5mm P-P
Capacitance Within the specified tolerance changing the frequencies from 10Hz to 55Hz and
- — back to 10Hz in about 1min.
Q/Tand To satisfy the specified initial value

Repeat this for 2 hours each in 3perpendicular
directions.
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RDH Series-Radial Dipped Ultra High Voltage Capacitor

Radial Dipped Ceramic Capacitors

[Ultra High Voltage Radial Capacitor — 2KV-5KV]

RDH 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
4 RoHS compliant

U Halogen free available

€ Summary of Specification

@ Applications

[HHEC

Holy Stone

U Suitable for Power supplies , Surge protection
Industrial control circuits , Voltage multipliers ,
Data isolation

Operation Temperature

-55~+125 °C

Rated Voltage

2KV to 5KV

Temperature Coefficient

NPO : <+ 30ppm/ C

, -55~+125°C (EIAClass 1 )

X7R :<£15%

, -55~+125 °C (EIA Class 11 )

Capacitance Range

NPO :2pF to 56nF

X7R :100pF to 390nF

Dissipation Factor :

NPO : Q= 1000

X7R :D.F.<2.5%

Insulation Resistance

10G Q) or 500/C QO whichever is smaller

Aging

NPO:0% ; X7R: 2.5 %

Dielectric Strength

1000 <V :120% Rated Voltage

¢ How To Order

RDH | X I | 102 I | K I | 202 I | HK I | T I | N I
Product Dielectric Capacitance Tolerance Rated Voltage | Leader Style |Packaging Optional Suffix
Code Unit : pF
RDH: Ex.: Ex.: Ex.: Ex.: EX: T: Taping Ex.:

Radial Dipped | N: NPO 100:10x100 C:+/-0.25pF 102:1000Vdc | Size &Reel N :Halogen
Ultra High X: X7R 471:47x101 D:+/-0.50pF 202:2000Vdc | GD:5.5x4.0 B: Bulk Free
Voltage 102:10x102 J /- 5% 302:3000Vdc | HD:5.5x4.5 Indicator
Capacitor K :+/-10% 402:4000Vdc | ! D:5.5x4.0

M:+/-20% 502:5000Vdc

@ Holy Stone




RDH Series-Radial Dipped Ultra High Voltage Capacitor

€ Structure & Dimension

[HHEC

Holy Stone

Unit : mm [inches]

Epoxy
MLCC TYPE L (max) W (max) T (max) F (Max.) L od
Solder ED 55 7.0 4.0 5.0t1 25.0+3/-1 | 0.6%0.1
[0.216] [0.275] [0.157] [0.196] [0.984] [0.196]
FD 7.5 8.0 4.0 5.0t1 25.0+3/-1 | 0.6%0.1
i [0.294] [0.314] [0.157] [0.196] [0.984] [0.196]
Lead Wire GD 7.6 9.4 6.9 6.54 | 25.0+3/-1| 0.60.1
[0.299] [0.370] [0.272] [0.257] [0.984] [0.196]
HD 9.40 7.62 6.86 7.55 25.0+3/-1 | 0.610.1
[0.370] [0.300] [0.270] [0.296] [0.984] [0.196]
12.0 10.2 8.13 10.2 25.0+3/-1 | 0.6%0.1
D.Type ID [0.470] [0.400] [0.320] [0.400] [0.984] [0.196]
L T JD 14.5 12.7 8.13 12.8 25.0+3/-1 | 0.610.1
|<—>| |<_)| [0.570] [0.500] [0.320] [0.503] [0.984] [0.196]
KD 17.0 15.2 8.13 1536 [ 25.0+3/-1 | 0.610.1
W [0.670] [0.600] [0.320] [0.603] [0.984] [0.196]
LD 19.6 18.3 8.13 17.86 | 25.0+¢3/-1 [ 0.610.1
[0.770] [0.720] [0.320] [0.701] [0.984] [0.196]
MD 22.1 19.1 8.13 20.46 | 25.0+3/-1 | 0.6%0.1
od [0.870] [0.750] [0.320] [0.804] [0.984] [0.196]
¢ —>l—
<_,F ‘
€ Capacitance Range
NPO(N) Series
Type ED FD GD HD ID
WVDC 2KV|3KV 2KV | 3KV [ 4KV [ 5KV | 2KV | 3KV | 4KV | 5KV | 2KV | 3KV | 4KV [ 5KV | 2KV | 3KV [ 4KV | 5KV
[ XY 100l 2Rojl2Rol 2Roll 2Rol 2Roli 100 [l 100l 100l 2Roj| 100l 100l 100l 100]] 100§ 100 100/ 100
[C=TIYV=TA 301 M 39001 102 102l 151 W 1011
Type JD KD LD MD
WVDC | 2KV | 3KV | 4KV | 5KV | 2KV | 3KV | 4KV | 5KV | 2KV | 3KV | 4KV | 5KV [ 2KV | 3KV | 4KV | 5KV
[ = XNTM| 100 100 100 1000} 100l 100/ 100/l 100§ 100 100 100l 100|100l 1000 100l 100
[ Y=l 6sol 332222l 1021 103l 472 393l 18211 153 W 682l 472l 3321 563 333 223l 682
X7R(R) Series
Type | ED FD GD HD ID
WVDC | 2KV | 2KV | 3KV | 4KV | 2KV | 3KV | 4KV | 5KV | 2KV | 3KV | 4KV | 5KV | 2KV [ 3KV | 4KV | 5KV
Cap Min. 1101 W 101 W 101 J1151 W151 151 W 151 1221 W221 W221 W 221 |1221 W 221 f 221 [ 221]
TR 152l 4720 272 10211 103 W 332 272 102111 153 M 682 222 10211 473 W 333 103 W 682
Type JD KD LD MD
WVDC | 2KV [ 3KV | 4KV | 5KV [ 2KV | 3KV | 4KV [ 5KV 2KV|3KV|4KV|5KV 2KV | 3KV [ 4KV | 5KV
[e=TeN\VTaM | 331 J 331 | 331 | 33141331 | 331 | 331 W 3311331 W 331|331 133111331 331331 331]
[T VEYAl 104 M 6832231 10301 154 M 683l 223l 10301224 M 154 M 473 W 33311394 M 184 W 563l 393

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

Holy Stone

-104 -




RDH Series-Radial Dipped Ultra High Voltage Capacitor

[HHEC

Holy Stone

RDH Series Specification & Test Condition

Item Specification Test Condition
Operation 5510 +125¢C
Temperature
Visual No abnormal exterior appearance Visual Inspection

Capacitance Within The Specified Tolerance Class Frequency Voltage
Quality Factor Class T (NPO): NPO

More Than 30pF : Q 1000 C<100pF  1MHzt10% 1.0£0.2Vrms

30pF & Below: Q > 400+20C (C:Cap., pF) C>100pF _1KHz*10%

*+10% .0£0.
Dissipation Class I (X7R): X7R 1KHz+10% 1.0+0.2Vrms
Factor Maximum 0.025 Perform a heat treatment at 150+£5°C for 30min.
then place room temp. for 24 +2hr.

Insulation 10,000MQ or 500/C Q whichever is smaller. V> 500V, Applied 500Vdc
Resistance (Cin Farad)

Charge Time : 60sec.
Is applied less than 50mA current.

Withstanding

No dielectric breakdown or mechanical

1000=V :120% Rated Voltage

Voltage breakdown for 1~5 sec. Current is limited to less than 50mA.
Temperature Char. Temp. Range Cap. Change Class I :
Capacitance NPO(N) _-55C~+125°C _+ 30ppm/C [C2-C1/C1(T2-T1)] x 100%
Coefficient X7R(X) -55C~+125C  +15% ClassI -
(C2-C1)/C1 x 100%
T1:Standard Temperature(25C)
T2:Test Temperature
C1:Capacitance At Standard Temperature
C2:Capacitance At Test Temperature
Lead Strength Tensile  No mechanical damage such as lead  Holding the body of the part, apply the pulling

Strength breakage and loosing.

Bending No mechanical damage such as lead

Strength . breakage and loosing.

force to the lead as indicated below.
Pulling strength: 5N
Holding time: 10+1s

Hold the capacitors to keep the axis

vertical, bend it 90 degrees as shown below and
bend back to the original position. This operation
shall be done for 2~3s. and repeated for the
following times.

Bending force: 5N(weight :0.51kg)

Test time : 2 times

Solderability

Leads shall be covered by new solder more
than 75% of its surface

Completely immerse both terminations in solder
at 235+ 5C for 2+0.5s

Solder : H63A

Flux  :Rosin

Dipping :By 1.5~2.0mm from the root of lead

Resistance to
Soldering Heat

Appearance No mechanical damage shall

occur

Capacitance Class I (NPO):
Within 2.5% or +0.25pF whichever Solder :H63A
is larger of initial value

Class1I (X7R):

Within £10% of initial value

Q/Tand To satisfy the specified initial
value

Insulation To satisfy the specified initial

Resistance  value

Completely immerse both terminations in
solder at 250+ 5°C for 5£1s

Flux  :Rosin
Dipping :By 1.5~2.0mm from the root of lead

@ Holy Stone




RDH Series-Radial Dipped Ultra High Voltage Capacitor

[HHEC

Holy Stone

RDH Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance No mechanical damage shall ClassTl capacitor shall be set for 4814 hours
Cycle occur at room temperature after one hour heat
Capacitance Class T (NPO): treatment at 150 +0/-10 °C before initial
. . t.
Within 2.5% or £0.25pF whichever measuremen . .
is larger of initial value Capacitor shall be subjected to _flve cycles of
) the temperature cycle as following:
ClassIT (X7R): Step Temp.(C) Time(min)
Within £7.5% of initial value 1 Min Rated Temp.+0/-3 (-55) 30
Q/Tand To satisfy the specified initial 2 25 3
value 3 Max Rated Temp.+3/-0 (125) 30
Insulation To satisfy the specified initial 4 25 3
Resistance  value Measure at room temperature after cooling for
Class 1:24 + 2 Hours
Class1: 48 + 4 Hours
Humidity Appearance No mechanical damage shall Class1I capacitor shall be set for 48+4 hours at
occur room temperature after one hour heat treatment
Capacitance Class I (NPO): at 150 +0/-10 ‘Cbefore initial measurement.
Within 5% or +0.5pF whichever ~ Temperature : 40+ 2 °C
is larger of initial value Relative Humidity : 90 ~95%RH
ClassTI (X7R)Z Test Time : 500 +12/-0 hr
Within £15% of initial value Measure at room temperature after cooling for
104 +
Q/Tand  Class I (NPO): s L2 A ours
More Than 30pF : Q =350 U
30pF & Below: Q=275+2.5C
Class 1 (X7R):
Maximum 15.0%
Insulation 1,000MQ or 50/C Q whichever is
Resistance  smaller. (C in Farad)
High Temperature Appearance  No mechanical damage shall Solder the capacitor on P.C. board shown in Fig
Load occur 2. before testing.
(Life Test) Capacitance Class T (NPO): Apply the voltage below at 125+2°C for
Within 3% or +0.3pF whichever 000 +48/-0h
. - Applied Voltage :
is larger of initial value
Class Tl (X7R): Rated Voltage Applied Voltage
s o V<250Vdc 150%Rated Voltage
+159
Within 215% of initial value 250Vdc < V< 1KVdc_| 120%Rated Voltage
Q/Tand Class 1 (NPO): More Than 100%Rated Voltage
More Than 30pF : Q =350 1KVdc(include 1KV)
30pF & Below: Q=275+2.5C T . ing t ‘
) emperature : max. operating temperature
ClassIXTR: Test Time : 1000 +12/-OHr
aximum *o% Current Applied : 50 mA Max.
Insulation 1,000MQ or 50/C Q whichever is Measure at room temperature after cooling for
Resistance  Smaller. (C in Farad) Class I :24 =2 Hours
Class1l: 48 + 4 Hours
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. Board shown in
occur Fig 2. before testing.
Vibrate the capacitor with amplitude of 1.5mm
Capacitance Within the specified tolerance P-P changing the frequencies from 10Hz to
- — 55Hz and back to 10Hz in about 1 min.
Q/Tand To satisfy the specified initial

value

Repeat this for 2 hours each in 3perpendicular
directions.
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AXC Series-Axial Coated Multilayer Ceramic Chip Capacitors

[HHEC
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Axial Coated Multilayer Ceramic Chip Capacitors
[General Capacitor - NPO,X7R,X5R,Y5V]

AXC series

& Features

U Special internal electrode design offers the

highest voltage rating

O Surface mount suited for wave and reflow

soldering
U High reliability
4 RoHS compliant
U Halogen free available

€ Summary of Specification

& Applications

frequency circuits

circuits

O For EIA Class I can be used in stabilize

U For EIA Class T can be used in by pass

Operation Temperature

NPO,X7R : -55~+125 °C

X5R : -55~+85 C

Y5V :-30~+85 °C

Rated Voltage 6.3Vdc to 50Vdc

Temperature Coefficient NPO : <+ 30ppm/‘C ,-55~+125°C (EIA Class 1 )
X7R :< +15% , -55~+125 °C (EIA Class T )
X5R :< +15% , -55~+85 °C (EIA Class T )
Y5V :< +22~-82% ,-30~+82 C (EIA Class I )

Capacitance Range

NPO :0.5pF to 33nF

X7R :150pF to 1.5uF

X5R : 10nF to 22uF

Y5V :10nF to 22uF

Dissipation Factor :

NPO : Q=1000 ;

X7R,X5R,Y5V : Please see AXC specification data

sheet

Insulation Resistance

10G(Q) or 500/C 2 whichever is smaller

Aging

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

Dielectric Strength

250% Rated Voltage

¢ How To Order

e | ) o[ §o [« b o[_oso | oo f ot | [~
Product Dielectric Capacitance Tolerance Rated Dimension Lead Spacing | Optional Suffix
Code Unit : pF Voltage (max.) & Packaging
AXC: Ex.: Ex.: Ex.: Ex.: EX: EX: Ex.:

Axial Leader N: NPO 2R0:2.0pF C:+/-0.25pF 007:6.3Vdc Size 5:5.00mm N :Halogen
Ceramic X: X7R 100:10x100 D:+/-0.50pF 016:16Vdc C:3.07x2.12mm | 6: 6.35mm Free
Capacitors B: X5R 471:47x101 J +/- 5% 025:25Vdc D:3.81x2.54mm | 7: 7.50mm Indicator
Y: Y5V 102:10x102 K :+/-10% 050:50Vdc E:5.08x3.81mm | 8: 8.90mm
105:10x105 M:+/-20% L: 52mm Lead
Z:+80/-20% Tape & Reel
(Standard)
S: 26mm Lead
Tape & Reel
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AXC Series-Axial Coated Multilayer Ceramic Chip Capacitors

¢ Dimension

MLCC

:

Solder

@d : 0.5+0.05mm

H,C,A. type (Bulk)

Epoxy

Lead Spacing

Lead Wire

[HHEC

Holy Stone

Unit:mm [inches]

Dimensions(mm)
le W > Type @D L W
|<;)| c 2.12max 3.07max 5.00+0.8 6.35+0.8 7.50%0.8 8.90+0.8
[ [.083max.] | [.121max.] | [.197+.0314] | [.250+.0314] | [.295+.0314] | [.350+.0314]
1 [, = o D 2.54max 3.81max 5.00%0.8 6.35+0.8 7.50£0.8 8.90+0.8
T T |<_)| [.100max.] | [.150max.] | [.197+.0314] | [.250+.0314] | [.295+.0314] | [.350+.0314]
<« @d ¢ @D E 3.81max 5.08max 6.3510.8 7.501£0.8 8.90+0.8
¢ 5.040.5mm [.150max.] | [.200max.] [.250+.0314] | [.295+.0314] | [.350+.0314]
L,S. Type (Tapping) L(Lead Space 52mm) Packing Unit:mm [inches
Type Dimension
l ' ' J @D L A B L1-L2 P
L o | Ly c 2.12max 3.07max 52.0£0.5 1.2 max 1.0 max 5.0+0.5
T —::;{ CIIT AB [.083max.] | [.121max] |[2.047+.0197]| [.0472max.] | [.0393max.] | [.197+.0197]
| S | D | 254max | 3.8Tmax
' N o ‘L ' [.100max.] [.150max.]
l [T ] . £ | 38Tmax | 5.08max
i L= A ' p [.150max.] | [.200max.]
[}
: _L?D - ,,,,‘gd i S(Lead Space 26mm) Packing
9 [ = Type Dimension
: . : @D L A B L1-L2 P
1 e 1 c 2.12max 3.07max 26.0+0.5 0.8 max 0.5 max 5.0£0.5
\: { ! : [.083max.] [.121max] [[1.024+.0197]| [.0315max.] [.0197max] | [.197+.0197]
U lesme— e ! 2.54max | 3.81max
1 ‘L1"‘ I [.100max.] [.150max.]
LU" L2 ] £ | 3-8Imax [ 5.08max
< A >l [.150max.] | [.200max.]
Unit:mm [inches]
@ Capacitance Range
NPO(N) Series
Type C D E
WVDC |16V | 25V | 50V |100V 50V [100V] 50V 100V
[e=TeX\V TNl RSOM RS04 RS04 SROJI SROM 100§ 100 | 100
(=TI 332 332 W 332 4711
X7R(X) Series
Type C D E
WVDC |16V | 25V | 50V |100V 16V | 25V | 50V |1OOV 16V | 25V | 50V [100V
Cap Min. 102 102 102 102
(O=TolV=Y Sl 105224 | 104 | 1831 105 224 M 334 1041156 475 1550474
X5R(B) Series
Type C D E
WVDC |6.3V|10V |16V |25V |6.3V| 10V |16V |25V |6.3V| 10V | 16V | 25V | 50V
[Tl 474 W 334l 154l 104]1 105 W 334 W 225 W 224 475l 155 105 103l 103
[o=TNY=NEl 106 4758225 105111226 | 106 @475 47501476 [ 226 226 | 106 |l 105
Y5V(Y) Series
Type C D E
WVDC |6.3V|10V |16V |25V |6.3V| 10V |16V |25V | 50V | 10V | 16V | 25V | 50V
[O=TeR Y TaM} 103 103 103 103 103 103 103 1034 103 ]| 10344 103§ 103 | 103
Cap Max. 226 1064752254 1051} 226 i 226 |§ 106 | 105

= Other dimensions, capacitance values and voltages rating are available. Please contact HEC.
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AXC Series-Axial Coated Multilayer Ceramic Chip Capacitors

[HHEC

Holy Stone

AXC Series Specification & Test Condition

ltem Specification Test Condition
Operation Char. Operation Temp.
Temperature NPO(N) -55°C~ +125°C
X7R (X) -55°C~ +125%C
X5R (B) -55°C~ +85°C
Y5V (V) -30°C ~ +85C

Visual

No abnormal exterior appearance

Visual Inspection

Capacitance Within The Specified Tolerance Class Frequency Voltage
NPO
Quality Factor Class I (NPO): C<100pF  1MHzt10% 1.020.2Vrms
More Than 30pF : Q =1000 C>100pF _1KHz+10%
30pF & Below: Q=400+20C (C:Cap., pF) X7R,X5R,Y5V
icainati C<10uF 1KHzt10% 1.040.2Vrms
Dissipation | X7R,X5R,Y5V):
FactoF:' ° ‘;T:ié see AXC s ei:'f'cat'on data sheet C10uF__120Hz*20% 0.520.2Vrms
ificati
P Perform a heat treatment at 150+5°C for 30min.
then place room temp. for 24+2hr.
Insulation 10,000M(2 or 500/C 2 whichever is smaller Applied Voltage: Rated Voltage
Resistance for rated voltage>10V and greater 100/C () for Charge Time : 6015 sec.

rated voltage<10V

Current is limited to less than 50mA

Withstanding

No dielectric breakdown or mechanical

V <50 : 250% Rated Voltage

Voltage breakdown for 1~5 sec. Current is limited to less than 50mA.
Temperature Char. Temp. Range  Cap. Change Class1:
Capacitance NPO (N) _-55°C~+125°C £ 30ppm/TC [C2-C1/C1(T2-T1)] x 100%
Coefficient X7R (X) _-55C~+125°C *15% ClassT:
X5R (B) _-55C~+85C 1+ 15% (C2-C1)/C1 x 100%
Y5V (Y) -30C~+85C +22% ~-82% T1:Standard Temperature(25°C)
T2:Test Temperature
C1:Capacitance At Standard Temperature
C2:Capacitance At Test Temperature
Lead Strength Tensile No mechanical damage such as With holding the parts, apply pulling force to lead
Strength lead breakage and loosing. drawing direction gradually.
Pulling strength: 5N
With holding the capacitors to keep the axis
Bending No mechanical damage such as Vertical, bend it 90 degrees with We|ght|ng and
Strength . lead breakage and loosing. put it back to the original position. This operation

shall be done for 2~3s. and repeat the following
times.
Bending forth: 5N(weight :0.51kg) / 2 times

Solderability

Leads shall be covered by new solder more

than 75% of

its surface

Completely soak both terminations in solder at
235+ 57 for 2+0.5s

Solder :HB63A

Flux  :Rosin

Dipping :By 1.5~2.0mm form the root of lead

Resistance to
Soldering Heat

Appearance No mechanical damage shall
occur
Capacitance Class I (NPO):
Within 2.5% or £0.25pF whichever
is larger of initial value
Class1I (X7R,X5R,Y5V)
see AXC specification data sheet
Q/Tand To satisfy the specified initial value
Insulation To satisfy the specified initial value
Resistance

Completely soak both terminations in solder at
2501 5°C for 5t1s

Solder :HB3A
Flux  :Rosin
Dipping :By 1.5~2.0mm form the root of lead

@ Holy Stone




AXC Series-Axial Coated Multilayer Ceramic Chip Capacitors

[HHEC

Holy Stone

AXC Series Specification & Test Condition

Item Specification Test Condition
Temperature Appearance No mechanical damage shall ClassT capacitor shall be set for 48+4 hours
Cycle occur at room temperature after one hour heat
Capacitance Class I (NPO): treatment at 1tSO +0/-10 C before initial
Within 2.5% or +0.25pF whichever geasu.;emer:‘ il be sublected fo fi o5 of
s larger of nial value the temperature cyclo a5 folowing.
Class TT (X7R,X5R,Y5V): P ycle ¢
Char. Cap. change Step Temp.(C) Time(min)
X7R(X) _<+7.5% of initial value 1 Min Rated Temp.+0/-3 (-55) 30
X5R(B) <17.5% ofinitial value 2 25 3
Y5V(Y) <120% of initial value 3 Max Rated Temp.+3/-0 (125) 30
Q/Tand To satisfy the specified initial value 4 25 3
- Measure at room temperature after cooling for
Insu_latlon To satisfy the specified initial value Class 1 : 24 + 2 Hours
Resistance Class I : 48 + 4 Hours
Humidity Appearance No mechanical damage shall Class I capacitor shall be set for 4814 hours at
occur room temperature after one hour heat treatment
Capacitance Class I (NPO): at 150 +0/-10 “Cbefore initial measurement.
Within 5% or £0.5pF whichever Temperature : 40+2 °C
is larger of initial value Relative Humidity : 90 ~95%RH
Class IT (X7R,X5R,Y5V): Test Time : 500 +12/-0 hr
Char. Cap. change
X7R(X) _<*15% of initial value Measure at room temperature after cooling for
X5R(B) < 115% of initial value Class I:24 2 Hours
Y5V(Y) < +30% of initial value  Class1:48 + 4 Hours
Q/Tand see AXC specification data sheet
Insulation see AXC specification data sheet
Resistance
High Temperature Appearance No mechanical damage shall Class Tl capacitors applied DC testing voltage is
Load occur applied for one hour at maximum operation
(Life Test) Capacitance Class T (NPO): temperature £3°C then shell be set for 48+4
Within 5% or +0.5pF whichever hours at room temperature and the initial
is larger of initial value measurement shall be conducted.
ClassII (X7R,X5R,Y5V): . I
Char ( Cal ch;n o Applied Voltage:please see HEC specification
- =7 op. — 'g data sheet.
X7R(X) =115% ofinitial value  1gmperature: max. operating temperature
X5R(B) _=+15% of initial value Test Time : 1000 +48/-0 Hr
Y5V(Y) <=130% of initial value Current Applied : 50mA Max
o Measure at room temperature after cooling for
Q/Tand see AXC specification data sheet  ~ 2 % 70 o O
Insulation  see AXC specification data sheet ~ Class1I: 48 £ 4 Hours
Resistance
Vibration Appearance No mechanical damage shall Solder the capacitor on P.C. Board shown in
occur Fig 2. before testing.
Capacitance . - Vibrate the capacitor with amplitude of 1.5mm
P Within the specified tolerance P-P changing the frequencies from 10Hz to 55Hz
Q/Tand To satisfy the specified initial and back to 10Hz in about 1 min.

value

Repeat this for 2 hours each in 3perpendicular
directions.
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Packing Information / H‘IEC
Holy Stone
@ Multilayer Ceramic Chip Capacitor
e Bulk Packing
Standard packing 10Kpcs/pack, others according to customers’ request.
e Tape Packing
Paper Tape Embossed Tape
Top Cover Tape Top Cover Tape
Carrier Tape Embossed Carrier Tape
Bottom Cover Tape
Empty Section Empty Section
| 40mm min. | Chip Section | 20mm min.
|- > | > | > |
—-—-e-—-—e—-//-—-o—-—-—o—-—-o—-—-—o—-—-o—-—-—o—-—-o//f—cy-—-o-—-—o—-//
|< ;|
—————— | 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 pcs/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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Packing Information

e Dimension of Tape Specification

Paper Tape

Pitch Hold |

/7 \

Chip Inserting Hole
A\

Fyo Y

_-‘E-_B I
el

F A

G

Unit : mm

0201 0402 0603

0805 1206 1210

0.3740.1 0.6110.1 1.10£0.2

1.5040.2 1.9040.2 2.90+0.2

0.67£0.1 1.2040.1 1.9040.2

2.30£0.2 3.50£0.2 3.60£0.2

4.00£0.1

- >

2.010.05

- >

2.0010.1 - > 4.00£0.1

- >

1.75%0.1 - >

3.510.05 - >

8.00+0.3

- >

- >

¢1.5+0.1/-0

B i B e i

1.1 max. - -->

Embossed Tape

Pitch Hold

|
_/ \

Chip Inserting Hole

N

-B+f

=S
4 6-_

B N

Cc

A

< I,
¢

\4

[HHEC

Holy Stone

Unit : mm

0805 1206 1210

1808

2208 1812 1825 2211 2220

2225

1.540.1 1.910.2 2.910.2

2.510.2

2.510.2 3.610.2 6.910.2 3.210.2 5.4%0.2

6.910.2

2.3t0.2 3.510.2 3.610.2

4.940.2

6.110.2 4.910.2 4.910.2 6.110.2 6.1%0.2

6.1%0.2

4.0£0.1

2.0£0.05

4.0%0.1

8.0£0.1 >

1.75%0.1

3.5%0.05

5.510.05

8.0+0.3

12.0 +3/-0

V|V

¢1.5+0.1/-0

3.0 max.

4.0 max.

2>

0.3 max.

o I I e I

0.15 min.

VIV WV [V |

Holy Stone
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Packing Information / H‘IEC

Holy Stone
Reel Dimension
I I Unit : mm
0402 to 1210 1808 10 2220
A ¢ 382 max. ¢ 17810.2
— . B ¢ 50 min. ¢ 60+0.2
c ¢ 13+0.5 ¢ 130.5
— —|t=-A-—4-B - D ¢ 2110.8 ¢ 2140.8
E ¢ 2.010.5 ¢ 2.040.5
- Y w 1010.15 13+0.3
t 2.010.5 1741.4
r 1.0 1.0
W t
Bulk Cassette Packing
1S
£ E E .
E E Z Cassette Packing Unit : mm
; 5l
5 53.3mm K z ﬁ < Chip Size 0402 0603 2012
= "il °°‘|, < Length 1.00+0.05  1.60+0.10  2.00+0.20
oo ------————~ Width 0.50+0.05 0.8040.10 1.25+0.20
P~ TS =% Thickness _ 0.50+0.05  0.8040.10 0.6010.10
10mm 20 '%' P Quantity 50,000pcs  15,000pcs 10,000pcs
3.0 3’mm <
_— A
A —
1S 1S
NE 1S
2 ?g " A
0 < 1=
s 8 &
A\ 4 [ =24
& ~ Y
! 110+0.7 mm LH!
E.Omm

® Cover Tape Peel Off Force

165;0 197 / Top Tape

| | ~.«———— Bottom Tape

The peel off force of cover tape is 5 to 70 grams in the direction of arrow.

Holy Stone



Packing Information / H‘IEC
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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 H,C,SM/L 1,000 / 500 pcs
SDC Series H,C,SM/L 500 / 250 pcs

e Tape Packing

v
(O\:l 12
At 1\
Unit:mm
Symbol Lead Space
5.00mm 6.35mm 7.50mm
Pitch of component P 12.711.0
Feed Hole Pitch P, 12.710.3
Hole center to component center P, 6.35+11.3
Body diameter D 11.0 max
Hold position Wi 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 t1 0.610.3
Total thickness, tape& lead wire t2 1.5 max
Feed hold diameter ¢ Dy 4.040.2
Deviation across tape h 2.0 max
Protrusion Length AL 1.0 max
® Packing Dimension
Reel Dimension: Ammo Dimension:
T w Unit : mm
<> Code Dimension
Wi1 56
W 44
i I D 340
I A 30
B 84
c A
1 1 1S
Te]
+I
[32]
&
Y 330t5mm
W1 4813mm
® 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

Holy Stone
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General Introduction / H"E C

Holy Stone

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 Dimension

< L S
TBW B g Cross Section
<—>|<—>

Solder Metal
Barrier

External Electrodes
Inner Electrodes

Dimensions(mm) [inches] C=¢,¢ A N
ElAstyle L W Tmax. BWmin  Bmin. G : Capacitance t
0201 0.60+0.03 0.3010.03 0.33 0.10 0.20 £yt Dielectric constant in the air
[.0241.002] [.0111.002] [.013] [.004] [.008] € : Proportional dielectric constant
0402 1.00+0.05 0.5010.05 0.55 0.15 0.30 A : Overlap Area
[.0391.002] [.020+.002] [.022] [.006] [.012] t :Dielectfic Thickness
0603 1.6010.10 0.8010.10 0.90 0.15 0.40 N :Layers
[.0631.004] [.0311.004] [.035] [.006] [.016] )
0805 2.00%0.20 1.2510.20 1.45 0.20 0.70
[.0791.008] [.049+.008] [.057] [.008] [.028]
1206 3.2010.30 1.6010.20 1.80 0.30 1.50
[.1261.012] [.0631.008] [.071] [.012] [.059]
1210 3.2010.30 2.5010.20 2.60 0.30 1.60
[.1261.012] [.0981.008] [.102] [.012] [.063]
1808 4.60+0.30 2.0010.20 2.20 0.30 2.50
[.1811.012] [.079+.008] [.087] [.012] [.098]
1812 4.60+0.30 3.2010.30 3.00 0.30 2.50
[[1811.012] [.1261.012] [.118] [.012] [.098]
1825 4.60+0.30 6.3510.40 2.60 0.30 2.50
[.1811.012] [.250+.016] [.102] [.012] [.098]
2208 5.7010.40 2.0010.20 2.20 0.30 3.50
[.2201.016] [.1971.008] [.087] [.012] [.137]
2211 5.70%0.40 2.8010.40 3.00 0.30 3.50
[.2201.016] [.110+.016] [.118] [.012] [.137]
2220 5.7010.40 5.0010.40 3.00 0.30 3.50
[.2201.016] [.1971.016] [.118] [.012] [.137]
2225 5.70%0.40 6.3510.40 3.00 0.30 3.50
[.2201.016] [.250+.016] [.118] [.012] [.137]
4 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 (15%),K (£10%) E-12 ,E-24 Series E-3 1.0 2.2 4.7
I X7R K(£10%), M(+20%) E-3,E-6 Series E-6 1.0 1.5 2.2 3.3 4.7 6.8
X7E K(£10%), M(+20%) E-3,E-6 Series E12 1.0 1.2 15 1.8 22 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 12 15 1.8 22 2.7 3.3 3.9 4.7 5.6 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 4.3 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
Holy Stone




General Introduction / H‘lEC

Holy Stone
@ EIA Designations
For Class I Dielectrics For Class 1T 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) - :
-55C X +45°C 3 1.0% A
0.0 Y -1.0 0 30 G -30C Y +65C 4 +1.2% B
1.0 M -10 1 60 H +10C  Z +85C 5 +2.2% c
1.5 P -100 2 120 J +105C 6 +3.3%, D
2.2 R -1000 3 250 K H25C 7 +4.7% E
3.3 S -10000 4 500 L +50°C 8 +7.5% F
4.7 T +1 5 1000 M +200°C 9 +10.0% P
7.5 u +10 6 2500 N +15.0% R
+100 7 122.0% S
+1000 8 +22% /-33% T
+10000 9 +22% /-56% U
+22% /-82% \"
Ex.. COG Negative 0+30ppm/ C Ex.. X7R -55~+125°C *15%
U2J Negative  750+120ppm/ ‘C Y5V 30~ +85°C +22%/-82%
@ Operation Temperature Range
Class  EIA Symbol Dielectric Code Temperature Range(C) Capacitance Change Reference Temperature
I NPO N -55°C ~ +125 C 0£30 ppm/C 25°C
SL L -25C ~+85 T +350/-1000 ppm/C 25T
I X7R X -55C ~ +125C +15% 25C
X7E C -55C ~ +125C +4.7% 25T
X5R B -55C ~ +85C +15% 25T
Y5V Y -30C ~ +85C +22/-82 % 25C
Y5U E -30C ~ +85TC +22/-56 % 25°C
Z5U Z +10C ~ +85C +22/-56 % 25C
@ Dielectric Material — Aging Rate
AC/C( %) Aging Rate Aging Rate
2 NPO: 0
) 1] X7RIXER : 2 ~ 4 % /decade
2l §Q\\ NPO Y5U/Z5U : 4~6% / decate
. \\::~~\ Y5V : 6~10 % /decade
6l N \\\\\\\ After performing De-Aging at 1505 °C for 30 minutes and
i AN S| | [T~ X5RIX7R placement room temperature for 48 hours.
8 N ™~ ™~ L
10 \ T~
N ~]
-12 . P
14 N Y5U/Z5U
N
16 | AN
18 b Y5V
0 10 100 1000
(48Hr) hour
Holy Stone



Precautionary Information

& Construction of Board Pattern

[HHEC

Holy Stone

Improper circuit layout and pad/land size may cause excessive or not enough solder amount on the PC
board. Not enough solder may create weak joint, and excessive solder may increase the potential of
mechanical or thermal cracks on the ceramic capacitor. Therefore we recommend the land size to be as

shown in the following table:

1. Size and recommend land dimensions for reflow soldering

c Capacitor ~ Slit Land

(A 2

|<E>| Solder Resistor

Chip (mm) Land (mm)
EIA Code

L W A C D E
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 - -
0603 1.60 0.80 | 0.4~0.6 | 0.6~0.7 | 0.6~0.8 - --
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
1210 3.20 250 | 22~24|1.0~1.2 ] 1.8~2.3 | 1.0~2.0 | 4.1~4.6
1808 4.60 2.00 | 2.8~34 | 1.8~2.0 | 1.5~1.8 | 1.0~2.8 | 3.6~4.1
1812 4.60 320 | 28~34 | 1.8~2.0 | 2.3~3.0 | 1.0~2.8 | 4.8~5.3
1825 4.60 635 | 2.8~34 | 1.8~2.0 | 5.1~5.8 | 1.0~4.0 | 7.1~8.3
2208 5.70 2.00 | 4.0~46 | 2.0~2.2 | 1.5~1.8 | 1.0~4.0 | 3.6~4.1
2211 5.70 2.80 | 4.0~4.6 | 2.0~2.2 | 2.0~2.6 | 1.0~4.0 | 4.4~4.9
2220 5.70 5.00 | 4.0~4.6 | 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 | 2.0~22 | 5.1~5.8 | 1.0~4.0 | 7.1~8.3

2. Mechanical strength varies according to location of chip capacitors the P.C. board.
Design layout of components on the PC board such a way to minimize the stress imposed on the

components, upon flexure of the boards in depanelization or other processes.

perforation ;I't

[———= ocoo<—— "= 000 ———]

&l B

€ Mounting

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

1. Sometimes crack is caused by the impact load due to suction nozzle in pick and place operation.

In 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 low dead point of a
suction nozzle to the higher level to minimize the board warp age and stress on the components. Nozzle
pressure is typically adjusted to 1N to 3N (static load) during the pick and place operation.

Excessive Stress Warping of Board Warping of Board
Nozzle
“~ PCB
/ Crack
| -
! 1 Support pin
2. Amount of Adhesive
a
by l:,l |<i Example : 0805 & 1206
F—_—u 4= a 0.2mm min.
b 70 ~100 zm

© 4]

Do not touch the solder land

Holy Stone
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€ Handling after chip mounted

1. Proper handling is recommended, since excessive bending and twist of the board, depends on the
orientation of the chip on the board, may induce mechanical stress and cause internal crack in the capacitor.

Higher potential of crack Lower potential of crack

Bending

Twist

2. There is a potential of crack if board is warped due to excessive load by check pin

X O

Support Pin
ck pin

L
XYL_T1F
Check pin
Che

3. Examples of PCB dividing/breaking 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
applied to the components or varistors on the PCB. Do not hold the PCB at a position which is far away
from the jig, tensile stress to the varistors may cause them to crack.

PCB

V-groove

PCB splitting jig

No Good Dividing Recommend Dividing
Load Direction Load Direction Load Direction
[]€<— i TS
PCB Chip
[~ Component \IT:
V-groove |[ =
| n | | - |

@ Holy Stone
-118-



Precautionary Information / H‘IEC

Holy Stone

#Soldering
1. Wave Soldering

Temperature (°C)

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

Recommend flow soldering temperature Profile

Soldering

| Pre-heating | Cooling

-« > (—)|<—)|
300 |

Soldering Method Change in Temp.(C)
250 1206 and Under AT <100~130°C max.
230
A

200

s [
Y\

| >
| 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 using air is recommended. 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.

. Reflow Soldering

Preheat and gradual increase in temperature to the reflow temperature is recommended to decrease the
potential of thermal crack on 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)

| Pre-heating Soldering Cooling
= >|<—>|<—>|
260max. ; 260 °C max./ 10 sec. < Soldering Method Change in Temp.(C)
217 1206 and Under AT <190°C
1210 and Over AT <130C
AT

Temperature (°C)

¥ The cycles of soldering : Twice (Max.)

-

Ny -
v ot o

150°C /60sec. Min. 70 to 90 sec.
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Precautionary Information / H‘IEC

Holy Stone

3. Hand Soldering
Sudden temperature change in components, results in a temperature gradient recommended in the
following table, and therefore may cause internal thermal cracks in the components. 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.

350
A Soldering Method Change in Temp.(C)
250 1206 and Under AT <150°C
/ \ 1210 and Over AT £130°C
200

: \

Temperature (°C)

Within 5 seconds. —)'—'(—

How to Solder Repair by Solder Iron

1) Selection of the soldering iron tip
The required temperature of solder 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 iron tip shall not exceed 350°C of Value, 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 cool down gradually in the room temperature.

& Storage

Store the capacitors where the temperature and relative humidity don’t exceed 40°C and 70%RH.
We recommend that the capacitors be used within 6 months from the date of manufacturing. Store
the products in the original package and do not open the outer wrapped, polyethylene bag, till 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

[HHEC

Holy Stone

Internal MLCC crackin & T Py oG\
can result in serious 9 Dupdr r‘:/f”n }\d‘ldr.t’agd)
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

'c‘f\f‘e‘m;‘iﬁg'\":n%c * “Flexible” Termination Layer incorporated
catastrophic failure. * Reduce Cracking due to Mechanical Stress

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

Ag/Cu

Plating-Ni

Plating-Sn

Solder -

PCB Bending

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

Actual Examples:
Failure Mode Type 1

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

Crack running through determine these internal
at least two electrodes.

- cracks.

Surface View Cross Section View

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

@ Holy Stone
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Reducing Short Circuit Risks - Super Term [HHEC
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 improve overall product reliability. SuperTerm product
applications include: high temperature automotive, power circuits and other critical end products with
extreme processing conditions.

TX Product
force
)\ Ag/Cu
Cus.hion.Layer Crack
Plating-Ni Prevention
Plating-Sn i
Solder Bending
PCB
Reliability/Durability Comparison
(a) Thermal Shock Comparison ( 0805/X7R) (b) Substrate Flexure Comparison ( 0805/X7R)
Thermal Shock Flexure of Substrate
50
4,J0M)rn‘aIMD—'I')‘(JSEr%i £ —{ ® Normal ® TX Series‘ —————————————————
. 40 ] € L
S s sl T ]
£ 30 | £ £
14 * o 5Fp-— 4L
5 20 R4 S 4 -
g o g 3
10 J =)
o 3 2|
0 el I B e e
1 10 100 1000 10000 0
Cycles
Thermal shock test on standard termination results of Bending test on Superterm shows an improvement of
inception of failure at 500 cycles. SuperTermTX Series about 5.0 mm bend vs. an average of about 2.0 mm. for
reliability improves to over 3000 cycles. standard termination.

Polymer Ag

During destructive bending test,
the PCB is subjected to bending

until capacitor failure. With - PN
superterm there is no cracking gl Platng N
damage in the ceramic. Superterm _ Glass Ag

effectively prevents ceramic body m  PolymerAg

cracking during extreme
mechanical stress as simulated by
this test.

SuperTerm failures resulting from destructive bending test occur in the OPEN mode and not the short
circuit mode typical of standard termination failures. The SuperTerm cushion layer material is a "polymer
silver” material and can be seen in the above photo.
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Coated products for surface arc prevention

[HHEC

Holy Stone

MLCC Arc Prevention - for Hi-Pot Testing

Base on the ceramic material a A o omh
relativity air or vacuum that r\fc r)fe\/en nf)n
electric conductivity is higher.
And are differences ambient
environment as temperature,

moisture, termination creep age

distance, and PCB layout...etc. Prﬂvmlt a“v
all to effective arcing when Hi- '’ -
Pot tests. The especially is a fl'ﬂm al'ﬂlﬂﬂ
high dielectric constant (ex. X7R, » | |||t
Y5V..). poss h y

Holy stone developed to possess
arc prevention solution on the
MLCC product and to meet
application and enactment
criteria.

Passed IEEE 802.3
1500VAC or 2250VDC

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

Surface arcing a phenomenon

+

Dielectric flux is generated upon applying voltage to The typical surface arcing on MLCC that is termination-to-termination
the capacitor as show Fig. (show in polarized lighting)

NPO & X7R Material Content & Characteristic Comparison

Item NPO X7R * The different grain sharp will lead to
Dielectric Constant 30 ~ 100 2000 ~ 4000 different grain density after sintering
= = » + Because the NPO thinner & longer
I. Resistance >10% Q0 >107 o grain, so grow more tight & dense grain
B.D. Voltage 70~80 Vdc/um 40~50 Vdc/um structure than X7R.Especially cause the

porosity different between NPO & X7R.

Grain Size < 500nm 900nm ~ 1500nm ey
— — - : * Much surface porosity will trap more dust &

Grain Size Nt 3 moisture.

(x8000) X + When add a voltage(especially high voltage),
the porosity on the surface will gather the
electric charge easily, and when the additional
voltage reach the rouse voltage then the
electric arc will occur.

Porosity

(x1000)
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Coated products for surface arc prevention / H"E C

Holy Stone
Creepage distance v.s. Arc effect Recommend Land Requirement
c Capacitor Land
® .
gﬁg @ — Solder Resistor
Chip (mm) Land (mm)
EIA Code L W A B c

1808 4.640.3 2.040.2 3.2~3.6 1.2~2.4 1.5~1.8
1812 4.640.3 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
Exist the residual solder will be reduce creepage gg;g g;igj 28 fgi jg:jg 13:2: gg:ig

distance and Insulation resistance. — — — == ~

The metal-to-metal distance can to effect arcing too. It the more wide the more well. Therefore, we need to
consideration by high voltage capacitors that pad-to-pad layout design. Above is a recommend land design.

Coated for arcing prevent solution.

For preventing form arcing because of much surface porosity in X7R, the insulated gel(high insulated material)
was used for filling the surface porosity and provide the smooth & less porosity surface.The following tests
descript the different between coating & non-coating effect in X7R component.

Surface Handling Comparison High Voltage Testing Comparison

Item Porosity (x1000)
Before SREa

High Voltage Test
| [ [T

60 |-| & Normal Type
50 || o Coated Product

40
30
20
10 *

70

*

Failure Rate (%)

i QG e e e
15-7ul=04! 000000RY o7 151 0k V. x T Qle S S0um) =

O "A:

100 1000 10000
Voltage (Vdc)

After

16=3ull-04) 00000 0NWD 8} 15, 0 kvh el 0K 5 0um:

+ The coating will filling the porosity of the X7R surface and provide a smooth surface to against hi-voltage charge.
* The Hi-pot endurance level will increase about 1000Vdc after coating in single & on-board hi-pot test.

The against hi-pot ability will increase 1000Vdc after coating product. Although NPO could provide better
against hi-pot arcing ability but the capacitance was limited lower because of material characteristic and the
X7R could provide higher capacitance but much porosity surface will reduce the ability to against arcing. So
HEC provide a coating process solution will be the total solution in X7R against hi-pot arcing issue.
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RoHS Compliant / H‘IEC

Holy Stone

® Description:

MLCC , Ceramic Disc Capacitors, Radial & Axial Coated Capacitors: NPO ~ X7R - X5R -~ X6S ~ X7E - Y5V -
Y5U & Z5U dielectrics.

e Basic Construction/Homogenous Material :
(a) Standard Type (b) “X” Type: Super Termination(Option)
Solder Metal

Solder Metal

Barrier

Polymer Electrodes
External Electrodes
nner Electrodes

Barrier
External Electrodes
Inner Electrodes

Ceramic Body

Ceramic Body

 Multi-layer Ceramic Chip are Homogenous devices and a material 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,LSC [Available |V \/ \ \ \ \
Family RFC,MCA, HCX
Surface - N N N
mount TCX,LDC, HTC Available
Products | HCN,HCY,SAC Available |V N VN
SCC,FTC
HVC,MMC [NPO Available |+ \/ N /A
X7R Available |+ \/ N/
HDC,SDC, Available |+ J J
RDC,RDH,AXC
* 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 Rl
marked on reel and container) ‘ ) refer to JEDEC&IPC Std.

@ Holy Stone
-125-



Halogen Free Compliant / H‘lEC
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® Description:
Ceramic Disc Capacitors(SDC,HDC) & Radial(RDC), Axial(AXC) Coated Capacitors by Halogen free compliant

e Basic Construction/Homogenous Material :

(a) Ceramic Disc Capacitors (b) Radial Coated Capacitors (c) Axial Coated Capacitors
Epoxy Epoxy
Ceramic Body MLCC
Solder Solder
Solder
Inner Electrodes MLCC
; Lead Wire Epoxy
Lead Wire Lead Wire
Group Series Halogen Free Status Chlorine (Cl) | Fluorine (F) [Bromine (Br) |lodine (l)
Limit <0.09% <0.09% <0.09% <0.09%
Family SDC Available A VA XW VA
Products
HDC Available N AN XA AN
RDC,RDH Available VN A XW VA
AXC Available N AN XA AN
* Non-Halogen Free Products/ Halogen Free Products
* Total Concentration of Chlorine (Cl) + Bromine (Br) less than 1500ppm (0.15%)
» A homogeneous material has uniform composition throughout and cannot be mechanically disjointed into
different materials
« Available on July-2008 by Halogen Free Products

Part Number Designation:
a) SDC Series(Safety Ceramic Disc Cap) no change P/N.
b) HDC, RDC, RDH, AXC Series need to change P/N. (additional Optional Suffix Code : N)

Product Marking :
Marked on pack label and carton label -- RoHS/HF

For Example: (available at customer request)

P/N :

SPEC :
Lot No. :
ary:
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MLCC Process Flow / H"E C
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Milling Packing

o=

Tape Casting

g

Printing & Stacking

Termination

Ny

i

Sintering
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ISO Certifications

[HHEC

ISO Certification

Holy Stone

Plant Certificated Date Organization Registration No.
Taipei HQ/Lung Tan Factory ISO 9001:2000 20,Mar.,2002 BvQl TW08098Q
Taipei HQ/Lung Tan Factory ISO 14001:1996 29,May,2003 BvQl 131145
Dongguan Manufacturing ISO 9001:2000 16.Dec.,2003 Bval TW08098Q
Taipei HQ/Lung Tan Factory QS 9000 : 1998 04.0ct.,2004 BvQl 162522

ISO 9001:2000

ISO 14001:1996

QS 9000:2004

B
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A partner you can trust

Location in Taiwan

* Taipei HQ/% 3t 48 ) 3]
S3bT MR R LB —B625E 14
1FL, No.62, sec.2, Huang Shan Rd., Nei Hu Dist.,
Taipei,R.0.C.
Tel: 886-2-26270383
Fax: 886-2-27987181 Zip code: 114
Contact Window : 7 X iE (Arthur Fang) ext: 315
E-mail : arthur@holystone.com.tw

* Kaohsiung Sales Office/ # 4~/ 8)
M AT SR B — oo — 282399 84 2 —
8FL-1, No.239, Yi-Hsin 1st. Road, Chien Chen Dist.,
Kaohsiung, Taiwan, R.0.C.
Tel: 886-7-5366115
Fax: 886-7- 5366105 Zip code: 806

Worldwide Sales Contact

Location in China

+ Shanghai Sales Officel £ 35 %/ 3
b A g2 7 #1160 -5 513 4R #0 KRR 1645

16F, Shouxinyindu Building, 1160 YanAn (W) Road, Shanghai,

China.
Tel: 86-21-51875266

Fax: 86-21-62826722 Zip Code: 200052

Contact Window : ##2 4% (Otto Huang) ext: 101
E-mail : chuating@holystone.com.tw

+ Suzhou Sales Office /3 4~/ 3]
BROM R B BB R 958 M HE B 35 142208 F

Room 208, Building 1 Runjie Plaza, No.9 Dengwel Road,

Suzhou New Area, China
Tel: 86-512-82100058

Fax: 86-512-68026968 Zip code: 215021

Contact Window : 3% 2 #/ (Richard Liang)
E-mail : richardliang@holystone.com.tw

Location in Singapore

* Holy Stone Holdings Co., Ltd.
Blk 7 Kallang Place #03-04 ,Singapore 339153
Tel : (65) 6513 2343

Fax: (65)6563 6705
Contact Window : Eleanor Tan

E-mail : eleanort@holystonecaps.com

Location in USA

* Holy Stone International
26395 Jefferson Ave. Suite H Murrieta, CA 92562
Tel : 951-696-4300
Fax: 951-696-4301
Website:http//www.holystonecaps.com

info@holystonecaps.com
Contact Window : Steve Jouflas
E-mail : stevej@holystonecaps.com

RpEEEROERAF
Holy Stone Enterprise Co.,Ltd.

o Lungtan Plant/3e8 4 A T £ &
e B R AR IR 2K B A T 2 #5.904-56 5%
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

« Dongquan Plant/ & % k&
BRRERZTHIARCENTALER
Baoshi Industrial Area, Jiaoyitang Tangxia Town, Dongguan
Guangdong, China.
Tel: 86-769-87928002
Fax: 86-769-87914761 Zip code: 523723
Contact Window : /% +-F (Mike Chen) ext: 110
E-mail : mikechen@holystone.com.tw

* Hong Kong Office/7Z& # 45~/ 8]
FAASNEMEISHARS LR b T8
Room 726, Kowloon Bay Industrial Center, 15 Wang Hoi
Road, Kowloon Bay, Hong Kong.

Tel: 852-23055141
Fax: 852-23055789

Location in Europe

* Holy Stone (Europe)Ltd.
Henderson Business Centre, Unit 24, Ivy Road, Norwich,
Norfolk, NR5 8BF, UK
Tel: +44 (0)1603 251780
Fax: +44 (0)1603 251786
Website:http//www.holystonecaps.com

sales@holystonecaps.com

Contact Window : John Plaskett
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