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
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= E 080 [
g o012 | 5 Y5P/270pF/3KV
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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
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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)
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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.
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