HVC Series-High Voltage Capacitors

|HHEC

Holy Stone

Multilayer Ceramic Chip Capacitors
[ High Voltage Capacitor |

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

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 € Applications.

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

U Special internal electrode design offers
the highest voltage rating

O Surface mount suited for wave and reflow
soldering

U High reliability

O RoHS compliant

€ Summary of Specification

Operation Temperature
Rated Voltage
Temperature Coefficient

-55~+125 °C

100Vdc to 1000Vdc

NPO : <+ 30ppm/C ,-55~+125C (EIAClass 1 )
X7R :< +15% ,-55~+125 °C (EIA Class II )
NPO :2pF to 100nF ; X7R :150pF to 2.2uF

NPO :Q=1000; X7R:D.F.<£2.5%

10GQ or 500/C Q2 whichever is smaller

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

100V =V < 500V : 200% Rated Voltage

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

Capacitance Range

Dissipation Factor :
Insulation Resistance
Aging

Dielectric Strength

1000V V : 120% Rated Voltage
4 How To Order
—c 0 o o oo |k | e | o7 | 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 100:10x100 D:+/-0.50pF 631:630Vdc B: Bulk Prevention
Chip of 0805 : 471:47x10" J +/- 5% 102:1000Vdc Coating
Capacitor) 2.0x1.25mm 102:10x102 K :+/-10% X: hi

1206 : M:+/-20% Cus o

3.2x1.60mm Termination

1210 : (Super Term)

3.2x2.50mm

1808 :

4.6x2.00mm

1812:

4.6x3.20mm

2220 :

5.7x5.00mm
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€ Dimension Unit : mm [inches]
oW o TYPE L W T (max) B (min) | BW (min)
.60+0. .80+0.1 . . .
S/ 0603 [.})g:?ir.golf] [.832018041 [(.)028] [(.)o?g] [(.)oég]
0805 2.0010.20 | 1.25+0.20 1.45 0.70 0.20
IT [.126£.012] | [.126+.012] [.057] [.059] [.012]
1206 3.20+0.30 | 1.60£0.20 1.80 1.50 0.30
[.126£.012] | [.126+.012] [.071] [.059] [.012]
1210 | 3.200.30 [ 250:0.20 | 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 | 4.80#0.30 [ 3.2040.30 [  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]
2920 5.740.40 | 5.000.40 [  3.00 3.50 0.30
[.220+.016] | [.197+.016] [.118] [.137] [.012]
o~ 5.740.40 | 6.35:0.40 |  3.00 3.50 0.30
[.220£.016] | [.250+.016] [.118] [.137] [.012]
€ Application Example Circuit
250V.10nF~47nF
Il ﬂ aa'aa 0
Il 7# J_
DC-DC Converter I "|'
+
Circuit| il °
1 C.C. |
[
//630V,47pF~100pF
€ Capacitance Range
Temperature | . Rated Capacitance Range (pF)
s e SIZe (=] 2l22][=] ] =] =] (=] =] o] (o] o] o] (] @] @] @] Vol Ll bl bt bt kat rad g nat bt bod bt U (S (SY] (9¥1[9¥] {9V] (4¥] (aV] (aV (91 (aV] (9] (5] (5] (2] (2] (s2] (s2] 42] (se] (s2] (sp] (ap) o
cnaracterisic| ™ | votage EeE BRI BRI B B B B B I o R R B i B B N RS R R PR B B B EE
0603 |12V EEEEEEEEEEEEEEEEEEEEEREE
200V  BEEEEEEEEEEEEEEEEEEE
100V_| EEEEEEEEEEEEEEEEEEEEEEEEE
0805 |22V | B[BIB[B[B BIB[B[B[B[E[BIB[B[BIB[B BIB[BIR[BICIC[CICIC[C
250V  BEEEEEEEEEEEEEEEEEEEEEEEEEEE
Ml c[clclclc clclcldclccddclclc cdcdclccclclcc
200V PR e e e e e e e e e e e e E e e E e e EEEEE
1206 |20V [cIclc[dIclclcIclc cddcccclcl DDl Doepepdpebe E[E[E[E
500V [cIc[clcld[clclclc cdcdclcclcl DD Do DD
1KV | DD O[O D[ D[ D D[D[DD[D DID[EIE[E[E[E[EIE[EIELE El
NPO 200V o e i o e v e e e 1 e v e e v e e v D] D[ DI D] Do ET EIEIELE EJ
1210 250V [c[cIclc cclccclcc[c[clcIcC CIDDE[E[Fbepd FIFIFIF FI
500V [cclclc dclclcclclc[c[clclc[C DIDDE[EIFIFIF]
1808| 1KV IPEEMNEEEEEEREEERPREEEEEEEEEEEEEEER
1812 1KV (DD DD D[D[D[D[ DI D[D[DI DD E[E[FIFEAEAEAFIFIFIG
2220 [ 1KV | DID[D[D[ D[ D[ DI D[D[D[D[D DID[DIE[E[FIFEFEAEAFLE FIFIGIG
250V | D[ D[DD[D[ D[ D D[D[D[DD DID[D D[ DI DD D[ DIDIELE FEFEAEAEAF]
1825| 500V | D[ D[ D[D[D[ D[ D[D[D[D[ DD DD D[ D[DIDID[D[DID[E[E FEEAEAEA FIFIGIHHH H
1KV | D[ D[ DD/ D[ D[ D D[D[D[D[D DID[DIE[E[FIFEAEFEEAF F]
250V D[ D/ D/ D/ D] D/ D/ D] D] D] D] D D[ D] D] D[ D] D] D] D] D] D| D[ E E|F [relerelerefere| F}
2225 [ 500V Dlo[o/o/o[ Do/ o[ DD D[D Do D D D DD DI D[ D[ D[ E E[F[H
1KV | D[ D[D[ D[ D[ D[ DI D[D[DID[D DID[DIE[E[E[E[FIFEFEAF FI
Symbol Code S [¢] A B C D E F G H
Thickness(mm) | 0.320.03 | 0.520.05 | 0.6%0.1 | 0.85%0.1| 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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€ Capacitance Range
Capacitance Range
e atn] 57 [y 'maoeu:zaxsaoewm%&&%gpsgagmgagmggﬂ8&?83&%%&&%%%&3%
ge o[ [<F o [ leo | [ =+ [ eu e [ [0 | Joo |- [ [+ = [ eu[ed [ s (o [o oo |- |- = [ jeu [ed jen < Jo [ o = [+ v
0603| 100V EEEEEEEEEEEEEEEEEEEEEEREREER
100V EEEEEEEEEEEEEEEEEEEEEEEEEEEE
0805 |-200V :d5i0bidbic 5:Jp o o b b dbidrdeideidpidp o e e dbidrd DI DI DI D)
250V [cIclclc dclcdclcclcclclclc c[clclcIclD[D[DD
S00V [cIclclc clelcldclc e ccddd
(AN c[c[cIcIcIcIcIclc el clclcIclcccc clcldclclclclc Chidudbosd CICICICID E[ E[E[E[EIE El
200V | c[c[c[clclclclclccclc clclclclclclclc[C[C[D[D D
1206 |22V [l clcc cccdcccdccdc clelccc e c[cDD D
WAl c[c[cIc[cIclc[dc ccccdccdclcclc ccddclcclccD
630V BB [D[DID[D[D DIDIDD[D[E[E[E[E]
1KV [D[D[D[DD[D[D[D D[D[D[D[D[D[D[D[D[D[D[D D)
100V | [cIc[clc[clc[c ccld Il cIDIETE FIGIG|
200V | D[o[D[D[D[D[D[D[D[D[D[D D[D[D[D[D)
1210 250V | D[o[D[D[D[D[D[D[D[D[D[D D[D[D[D[D)
500V | EREEEEE
X7R 1KV | D[D[D[D[D[E[FIF]
1808 1200V [D[D[D[DIDD/D D[D[D[D[D[DIDIDIE[E[F]
1KV [DID[DIDIE[E[E FIFIF[F]
200V | O O D D[ D[ D D] Db eprepreloe e e el E[ E[ ENE £
1812 |22V | D[ D[ DD D[ D[ D[ Dbepeb e oepiepeb ebebiepieb e ETETEIF G
500V | D[D[ DD D[D[D[DIE[E[E[E E[FIG[HH]
1KV [D[D[D[DD[D[D[D D[ D[D[D[DIDIDID[D[D[E[E EIE[E[EIFIFIFIFIFIGIGIH H
250V DEEEEEEEEEEE PR REEEEEEEEEEEEEEM
2220 | 500V | D[D[D[D[ DDl D[D/D[D[D[D DIDIDIDIDIDI D E[E[E[E[E EIEIFIFIFIFIGIGIH
1KV | D[D[D[D[DIDID[D[D[DD[D E[E[E[EIEIETE[E[FIFIF[F FIGIGIHH
250V | D[D[D[D[D[DID[D[D[D[D[D DID[D[DID[D D D E[E[E[E El
1825 [ 500V PEEEEEEEEEEEEEEEE
KV PEEEEEEEEEEEHE
250V | D[O[D[D[D[D[DI DI DD DD DIE[EIE[E[E[EIE[E[E[E[E FIFIG|
2225 | 500V | DID[D[DIDIDIETE[ETE[E[E EIF[FIFIFIFIFIFIG
1KV PNEEEEEEEEEEEEEEEE
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 Specification & Test Condition

Item Specification Test Condition
Operation ) 5
Temperature 5510 +125¢C
Visual No abnormal exterior appearance Visual Inspection
Capacitance Within The Specified Tolerance Class Frequency Voltage
Quality Factor Class 1 (NPO/SL): NPO/SL
y More T(han 30p|): -Q =1000 C<100pF  1MHz+10%  1.0£0.2Vrms
30pF & Below: Q=400+20C (C:Cap., pF) C>100pF _1KHz*10%
ol 1(X7R) X7R 1KHz+10% 1.0+£0.2Vrms
issipati ass :
I?;T:ﬂa“on 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) -55C~+125C  + 30ppm/C

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

X7R (X) -55C~+125C +15%

Class 1 :
[C2-C1/C1(T2-T1)] x 100%
ClassIl :
(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(=0.5Kg-f) pull force

<—5NF 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.
Substrate Char. Capacitance.C.h'ange . /R230 i Bending
NPO(N)/SL(L) = # 5.0% of initial value o A Limit
X7R (X) < +12.5% of initial value
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 .

— A

Dip Time : 51 0.5 sec.

Immersing Speed : 25+10% mm/s
Solder :HE63A

Flux :Rosin

Preheat : At 80~120 ‘C For 10~30sec.

Y/ . Holy Stone




HVC Series-High Voltage Capacitors

|HHEC

Holy Stone

HVC Series Specification & Test Condition

ltem

Specification

Test Condition

Resistance to
Soldering Heat

Appearance No mechanical damage shall

occur

Capacitance

Class I (NPO/SL):

Within 2.5% or £0.25pF whichever

is larger of initial value

ClassII (X7R):
Within £10% of initial value

Class II 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 26015C
Dip Time : 10 * 1sec.

Immersing Speed : 25510% mm/s

- — Solder :HB3A
Q/Tand To satisfy the specified initial Flux - Rosin
value
Insulation To satisfy the specified initial Measure at room temperature after cooling for
Resistance  value Class I : 24 + 2 Hours
Class1I: 48 + 4 Hours
Temperature Appearance No mechanical damage shall ClassIl capacitor shall be set for 48+4 hours
Cycle occur at room temperature after one hour heat
Capacitance Class 1 (NPO/SL) geeaétgzﬁgt at 150 +0/-10 C before initial
L o ar 4+ . .
.W'th'n 25 /° or +0.25pF whichever Capacitor shall be subjected to five cycles of
is larger of initial value I
the temperature cycle as following:
Class T (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
Class1l: 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
at 150 +0/-10 ‘Cbefore initial measure.
Capacitance Class T (NPO/SL): Temperature : 40+ 2 °C
Within 5% Qr.#O'SpF whichever Relative Humidity : 90 ~95%RH
is larger of initial value Test Time : 500 +12/-0 hr
Class I (X7R):
Within £15% of initial value
Measure at room temperature after cooling for
Q/Tand  Class I (NPO/SL): s 5419 Hourd 9
More Than 30pF : Q =350 Class I - 48 + 4 Hours
30pF & Below: Q=275+2.5C T
Class I (X7R):
Maximum 5.0%
Insulation  1,000MQ or 50/C Q whichever is
Resistance  smaller. (C in Farad)
X &) ‘ Holy Stone
=
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HVC Series Specification & Test Condition

Item Specification Test Condition
High Temperature Appearance No mechanical damage shall Class 1l capacitors applied DC voltage (following
Load occur table) is applied for one hour at maximum
(Life Test) - operation temperature £3°C then shall be set for
Capacitance  Class I (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 I (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 I (X7R): Test Time : 1000 +12/-OHr
Maximum 5% Current Applied : 50 mA Max.
Insulation 1,000MQ or 50/C Q whicheveris Measure at room temperature after cooling for
Resistance smaller. (Cin Farad) Class T :24 =2 Hours
ClassTl: 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.

s ‘ Holy Stone
\
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