CCD....

Safety Standard Recognized Ceramic Capacitors

Complying with IEC60384-14 4t Edition
Class X1Y1 and Class X1Y2

Dielectric Strength: AC2600V (r.m.s) for
X1Y2 and AC4000V (r.m.s) for X1Y1

High Reliability

Coated With Flame-Retardant Epoxy Resin
(Conforming to UL94V-0 Standard)

RoHS Compliant

Ideal for use as X/Y capacitor for AC
Line Filter and Primary/Secondary
Coupling on Switching Power Supplies
and AC adapters

e Across-The-Line

e Antenna-Coupling
Line-By-Pass

CCD-109B101KH7 2

T @O @6 ® 06 ©
(1) Ceramic Disc Capacitor
(2) Class Type
(3) Diameter Code
(4) Ceramic Dielectric
(5) Capacitance Code
(6) Tolerance Code
(7) Lead Style
(8) Lead Spacing
(9) Lead Length or Taping

X Please refer to Ordering Code

document CCD_Safety—Order for more

ordering options.
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CCD....

Safety Standard Recognized Ceramic Capacitors

Specification

Characteristics

Class X1, Y1

Class X1, Y2

Capacitance Range

100pF to 4700pF

5.1pF to 10000pF

Operating Temperature Range

-40°C to 125°C

Y5P, Y5V, Y5U: -40°C to 125°C
COG, X7R: -55°C to 125°C
SL: +40°C to +125°C

Rated Voltage

X1: 760/400VAC, Y1: 500/250VAC

X1:440/400VAC, Y2: 300/250VAC

Dielectric Withstanding Voltage

4000VAC for 1 minute

2600VAC for 1 minute

Capacitance

Within the specified tolerance

Y5P, Y5U, Y5V, X7R measured at 1KHz + 20%

COG measured at 1IMHz + 20%
Both are 1 Vrms, 25°C

Dissipation Factor (tan d)

Tand =< 2.5% for char.

Y5P, Y5U, Y5V, X7R measured at 1KHz + 20%

COG measured at 1IMHz + 20%

Both are 1 Vrms, 25°C, Quality Factor = 600 for char.

Insulation Resistance

10,000 MQ min. at 500VDC

Class X1, Y1
Part Number T(;::lf Cap.(pF) | Cap.Tol. | ax'_J - (mFm) ., ax_Tmm) (f:r:)
CCD-107S100J 1] 10 7.0
CCD-107S1500 1] 15 7.0
CCD-107S2000 1] 20 7.0
CCD-107S2200 1] (SSL) 22 5% 7.0 10 5
CCD-107S330J 33 7.0
CCD-108S470J 1] 47 8.0
CCD-109S680J 1 68 9.0
CCD-109B101KKO[ ] 100
CCD-109B151KKO[ ] 150 0-5520.1
CCD-109B221KKO ] 220
CCD-109B331KKO0[ ] 5 330 90 8
CCD-109B471KKO(] | (Y5P) | 470 £10% 10
ccp-109B561K ] | £10% [ 560
CCD-110B821K ] 820
CCD-110B681KKO[ ] 680 100 5
CCD-111B102K ] 1000 11.0
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Safety Standard Recognized Ceramic Capacitors TRIGON

COMPONENTS

Temp. Cap. D F T od
Part Number Chalr). ||=°)(p Cap. Tol. | 1oy mm) (mm) (Max. mm) (mm)
CCD-109E102MKO[ ] 1000 9.0
CCD-111E152MKO[] E 1500 11.0
CCD-112E222MKO[ | (Y5U) 2200 + 20% 12.0 g
CCD-114E332MKO[ ] +20% | 3300 —ene 14.0
CCD115E392MKO[ ] -55% 3900 15.0
CCD-116E472MKO[_] 4700 16.0 10 0.55%0.1
CCD-107F102K ][] 1000 7.0
CCD-108F152K ][ ] 1500 8.0
CCD-109F222K[ | ] Y5V 2200 +20% 9.0 5.5
CCD-110F332K[ [ || 3300 10.0
CCD-112F472K[ [ ] 4700 12.0
Class X1, Y2
Temp. Cap. D F T od
Part Number Chair). (p,?) Cap. Tol. (Max. mm) (mm) (Max. mm) (mm)
CCD-208C100JK ] C(COG) 10 +5%
CCD-208B5R1CK[ ] 51
CCD-208B100KK[ ] 10 .
CCD-208B150KK[ || 15
CCD-208B180KK || 18
CCD-208B220KK ] 22 8.0
CCD-208B107K | I | 100 75
CCD-208B151K[ ] ] (YEP) 150 +0.25pF
CCD-208B221K[ | || ovL 220 +10%
CCD-208B331K[ ] 330 8
CCD-208B471K[ I ] 470
CCD-209B561K[ || 560
CCD-209B681K[ I I ] 680 9.0
CCD-209B821K[ | || 820 50/75 5
CCD-210B102K[ [ ] 1000 10.0 75 8
CCD-207S150J | 1] 15
CCD-207S200J [ ] 20
CCD-207S220J 1] S 22 5o 7.0 25 5 0.55+0.1
CCD-207S330J ] (SL) 33 N
CCD-207S470J 1] 47
CCD-208S680J 1] 68 8.0
CCD-208E102M[ I ] 1000 8.0
CCD-209E152M[ I ] 1500 9.0
CCD-210E222M[ I ] E 2200 10.0
CCD-211E252M[ | || 9;%”) 2500 +20% 11.0
CCD-212E332M[ ] 559 3300 12.0
CCD-213E392M[ I ] 3900 13.0
CCD-214E472M[ [ ] 4700 14.0 75 o
CCD-208F102M[ ||| 1000 8.0
CCD-208F152M[ || 1500 90
CCD-209F222M[ ][] F 2200 '
CCD-210F332M[ [ ] %%V/) 3300 +20% 100
CCD-211F392M[ ] 80% 3900 1.0
CCD-212F472M[ 1] 4700 12.0
CCD-216F103M[ ] 10000 16.0 10
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Safety Standard Recognized Ceramic Capacitors TRIGON

COMPONENTS

Typical characteristic curves £ °

Z(Impedance) vs. frequency
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Typical characteristic curves
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Note: Above data are just for reference not asurred ones.

Leakage current characteristics (Type X1 Y1: 0~4000Vac):

AC Valtage:60Hz
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Note: Above data are just for reference not asurred ones.
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Typical characteristic curves £ °

Z(Impedance) vs. frequency

SL,Y5P,Y5U,Y5V 100
Typical characteristic curves
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Note: Above data are just for reference not asurred one:

Leakage current characteristics (Type X1 Y2: 0~2600Vac):

AC Valtage:60Hz
X1 Y2 Temp.:25;68
AC Valtage:60Hz 10000pF(E)
X1 Y2 Temp.:25;6
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Note: Above data are just for reference not asurred ones.
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Packing Information

Straight Inside Kink
Specification (mm)
ltem Symbol
5T1/5R1 7T1/7R1 7T5/7R5 0T2/0R2 Tolerance
Pitch of component P 12.7 12.7 15 254
Feed hole pitch PO 12.7 12.7 15 12.7 +/-0.3
Lead to lead distance F 5+0.8/-0.2 75+1.0 7.5+1.0 10+1.0
Feed hole center to lead P1 3.85 8.95 3.75 7.62 +/-0.7
Hold center to component center P2 6.35 - - - +/-1.3
Body diameter D 11Max. 11Max. 11<D<16 16Max. Max.
Body thickness T 5.0 8 Max.
Lead-wire diameter D 0.6 0.6+1/-0.5
Component alignment F-R Ah 0 +/-2.0
Tape width W 18.0 +1.0/0.5
Hold-down tape width W0 5.0 Min.
Hold position Wi1 9.0 +/-0.5
Hold-down tape position W2 3.0 Max.
Height of component from tape center H 20.0 +1.5/-1.0
Lead wire clinch HO 16.0 +/-0.5
Component height H1 32.25 | 37 Max.
Lead wire protrusion ) 1.0 Max.
Feed hole diameter DO 4.0 +/-0.2
Total tape thickness T1 0.6 +/-0.3
Maximum thickness of tape and wire T2 1.5 Max.
Bulk
Capacitance Notes Bag Box
3300pF max 200pcs 20010
3900pF~10000pF Lead length=24mm 100pcs 100*10
Lead length<24mm 200pcs 200*10
Taping
Pitch D(max) P Reel Ammo
5 8 12.7 1500*2 1000
8<D=<11 12.7 1000*2 1000
7.5 <8 12.7 1500*2 1000
9<D=<11 12.7 1500*2 1000
>11 15.0 1500*2 1000
10 8<D<16 25.4 500*2 500
12.5 8<D<16 25.4 300*2 300
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Marking Example

TCP
CCD-1 681K

TCP
CCD-2 681K

uvt_- “ @10
400V~X1 @

300V~Y2
1643

X1Y1 X1Y2

Label Example

TRIGON

CP/No: # &% dehs RoHS

LT TR Compliant

FP/NO: CCD-##%®kkikkikkiik

Description: LOT NO: XXXHXXX
Safety Standard Capacitors s##sssss*

Qity: x%x#%% PCS D/C: wdsewss
QU DIO: POR Ak

Made in China

Shipping
Capacitors shall be packaged prior to shipment so as to prevent damage during transportation and storage.
Shipping carton contains the following information on the label.

Rev. B4 Sheet 7 of 12



CCD ...

Safety Standard Recognized Ceramic Capacitors TRIGON

COMPONENT

Specification and Testing Method

Item Specification Testing Method

1 Dielectric |[Between No failure The copacitors shall not ke damage when test voltoage
Strength |lead wires of Table 1 are applied between the lead wires for 60 sec.
(charge / discharge <= 3S0mA>

Toble 1
Type Test Voltage
CCDh-1 4000V AC
CCDh-2 2600VAC
Body No failure First. The terminals of the capacitor shall be connected
insulation together. Then, as show in the figure to the right, a

metal foil shall be closely wrapped around the body of
the capacitor to the distance of ockout 3 to 4mm from
each terminal. Then, the capacitor shall be inserted into
a container filled with metal balls of ocbout Imm diameter.
Finally AC voltage of Table 1 is applied for 60sec.
Between the capacitor lead wires and metal balls.
(chorge / discharge <= 50mA>

) Insulation 10000Mohms  min. The insulation resistance shall be measure with 500+50VDC
Resistance (I.RD within 60t5sec. of charging.
3 Capacitance Within specified The copacitance shall be measured at 25°C with 1*0.1KHz
tolerance, and S5Vrms max.(COG with IMHz*207% 1Vrms)

4 Dissipation Factor The dissipation factor shall ke measured at 25°C with

(DFD Char. Spec. 1£0.1KHz and 5SVrms max.(COG with IMHzz20% 1Verms)
Quality Factor B.E DF <=2.5%
@ F DF <=5.0%

coG Q>=300

The capocitance measuremint shall be made ot each step

S Temperature

Characteristic Char.| Cap.Change specified in toble 2.
B +10% Table 1
E —-S56%~+22% Step | TemperatureCC>
F -82%~+22% 1 +25+2
R +15% 2 —25+2¢JR: -55+2>
S ~1000~+350ppm/°C| 3 +25+2
CcoG 0£60ppm/°C 4 -835*2(JR: —125+2>
5 +20x2

Pre—treatment:

Capacitor shall be stored at 85£2°C(JR: 125%2> for 1 hour.
Then placed at room condition for ¥>24+£2 hours before

measurements.
6 [Robustress|Tensile Leoad wire sholl not With the termination in its normal position. The
of cut off. specimen is held by its body in such a manner that
Termina tion Copacitor shall not be the axis of the terminations is vertical the tensile
broken. the tensile force of 10N shall be applied to

termination in the direction of its axis and acting
in direction from the body of the specimen.

Bending Lead wire shall not With the termination in its normal position. The
cut off. specimen is held by its body in such a manner that
Capacitor shall not be|the oxis of the terminations is vertical: a mass
broken. applying a force of 5N is then suspended from

the end of the termination. The kody of the
specimen is then inclined within a period of 2 to 3
sec., through an angle of a approximately 90 in
the vertical plone and then returned to its initial
position over the same period of time; this
operation constitutes one kend One bend
immediately followed by o second in the opposite
cirection.

* “room condition” temperature: 15~35°C, humidity: 45~735%, atmospheric: 86~106kPa
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Safety Standard Recognized Ceramic Capacitors

Item Specification Testing Method
7 Soldering | Appearance| No moarked defect Solder temperaoture: 350:10°C of 26025°C
Effect Immersion timer 3.510.0sec,
LR 1000 okbims min, (l0tlsec. For 260%5°'CH
The depth of Immersion
Dielectric Per Item L Shall be o position Y
Strength E+0/-0.0mm. From the Thermal [Copociter]
scating plarne. Using o Bereen
- thernol Insuloting screen 15 to
Capacitance| \Within £ 10% af 1.5205Am thickens. 2.0nm
Molten
Solder
Pre-treatment:
Capacitor shall be stored ot B5:2°C for 1 hour, then
ploced at room condition For (=242 hours before initiol
measurenents
Post-treatment:
Capacitor shell be store For 1 to0 2 hours ot room
condition.
g | Humidity |Appearonce| Mo morked defect,
(Under 4 Set the capscitor for S00212 hours at 40:2°C, in 90 to
Steody E;E:gj““ B Within 10%, R: 15%  |g5% Pamic .
Stoted E.F Within 15¥,30¥,Ct 5
Pre-treatment:
DF, BER DF<=5.0% Copacitor shall be stored at B5:2°C for 1 hour, then
Fi DF<¢=7.5% [C: O»=135 |Placed at room condition For (2412 hours before initiol
e e measurenents
IR 2000M okhms min Past=treatment:
Capacitar sholl be store For 1 to 2 howurs ot room
Dielectric Per Item L candition
Strength
9 | Humidity Appearance| No marked defect
Looding : A 5 .
. . . pply the rote voltoge for 500%12 bhours ot 4022°C, In 90
Capacitance B Within 10% R 15% - 975?_ ot =]
Change o ey . ¥
E.Fr Within 19,3040 94
Pre-treatmenti
DF, BER DF<=50% Capacitor sholl be stored ot 8522°C for 1 hour, then
l-_ll ]';”— =75% C Q=135 placed at room condltlon For (=)24i2 hours before Inlitial
o Sbia measurenents
IR 3000M ohms min Post=treatment
Capacitor shall be store for @ to 2 hours ot room
Dielectric Per Ttem I, condition.
Strength
10 [ Life Appearance| No marked defect, Impulse Voltage
P Each individual capacitor sholl be sulbjected to o 3XVOIN
E:pumtunce B Within 10¥%, R 15% type: BKVY impulses for theee times. After the copoacitors
ange E.F: Within 15%,30%.Ct 5% |are applied to life test
1000k
IR 3000M chms min. — I
|r1=1.2u epcl.=167T|
Dietectric Per Iltem L Te=50u secl
Strength
Dscharge No faoilure t
Testilld
The specimen capacitors are ploced n a clrculating ale
overn o period of 1000 hours, The air in the over Is
makntained at a temperature of 12522°C. Throughout the
test. The capocitors are subjected to o 425Vrms
altermating voltage of mains Freguency. Except that once
each hour the voltage Is imcreosed to 1000Vems Fore 01
sEC,

* “room condition® temperature 15~33°C, humidity

Rev. B4

45-75%, atmospheric: B5-106kPa
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I[tem Specification Testling Method
11 Dischorge| Appearance| Mo marked defect. #As In Figure 1. discharge Is mode S0 times at 5 sec
Test 1) intervals From the coepocitor (Cdd charged DC voltage of
LR 1000M ohms  min. specified.

Dielectric Per [tem L
Strength

Ct: Coapacitor under test

Cor 0.001uF {Figure 13
51 High-voltoge switch
Rl 1000 ohms

B2 100M akas
B3 Surge resistonce
Vs 10KWVIC

12| Discharge(The cheesecloth around capacitors|a single layer cheesecloth is to be ploced around the
Test (Il |shall not glow of Flame body of the test capacitor. Eoch sample Is to be

sub jected to fFowr discharges From o dump copacitor
chorged to o voltoge that when dischorged ploced DCSKW
ccross the capacitor wunder test. The interval between
successive discharges is to be 5 sec, ACE240V, B0Hz
potential I8 to be opplied across the copacitor wnder
test and 5 to be maintalmed For 30 sec. ofter the
Fourth discharge. Unless the circwit is opened In a
shorter time by breakdown of the test copacitor

The direct current supply s to be adjusted to provide
o potential in accordance with the following

2000¢{Col-Ct}
Whe = — (V2
Ca

(Figure 22

Vdor Variable diFrect-current voltoge source
% High-voltopge switch

L' Choke coil of ocpprosimately 3mH and 0.03 ok
F: Plug fuse roted 304 ond 230V

Vool Supply source rated 240V, 60Hz and 304
Ct Capacltor under test

Coi Dump copocitor

Capacitance volue and DF. are as follows
Cop.Value of Ct|0 to 0.005uF [0.0051 to 0.05uF

CapValue of Ct 0.005uF 0.005uF
0.F. of Cd 0.5% mox. 0.5% mox,
13| Flame Test The copocitor flame The copocitor shall be subjected to applied for IS sec

discontinue os follows: |and then removed for 15 sec, until 5 cycle

Cycie Cycle
I to 4|30 sec. mox. e Capocitor
Flame
S G0 sec. max,

Gos Burner
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[tem Specification Testing Method
14 | active Flammobliity The cheesecloth shall | The specimens shall be individually wrapped in least one
not be on fire. but more thon two complete layers of cheese-cloth. The

specimens sholl be subjected to 20 discharges. The
interval between successive discharges sholl be 5 sec
The Uac shall be malntained For 2 mine ofter the lost

gischarge.
Fig.
.g Le R
J.m E l I -.f
WJ,HJ C3¥= CX Ct g Ut
T = | -[
S L
Osciloscope
CLa 1uF L1 ta 10 1.SmHE20K
C3 0.33uF 15 10KV 164 Rod core choke
Ct: JuF£5¥ 10KV R 100ohmstEy
Cx1 Capacitor Uac: Ur+Sk
Fi Fuse, Rated 104 Uri Rated Working Voltage

Ut Woltoge opplied to Ct

Ux

Lime

15 | Passive Flammeaobility |[The burning time shall |The cepaciter under test shall be held in the Flane in
ot be exceeded the the position, which best promoies burning. Eoch specimen
time 30 sec. The tissue|Shall omy be exposed one to the Flane,

paper shall rot Ignite Time of exposure to Flame:r 30 sec

Length of flame: 12tlmm
Gosburner: Length 35mm min,
Inside Diometer: 0.5%0.1mm
Outside Diameter: 0.9mm maox
Gos: Butome gos Purity 93% min,

_E—i__ Test Specimen

2001 5mm

Approxima tely Bm/m

— Tissue
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Preheat Area Reflow Area

86~100sec d~e°C/Sec

2 /0°C Max
250 °c60°C

200 Coobomg Area
(1~3°C/Sec)

130

100

o0

Temperature L

0 o0 100 130 200 250

Time ( seconds )

(Pb-Free Assembly)
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