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1. FEIAFEmAIEER
APPROVE PRODUCT SPECIFICATION SHEET
D T

<4 > <4 >
A
H
s 4 I
MARKING s AAHE: B
od BODY COLOR: SKY-BLUE
L a5 2 FAR
COATING: EPOXY RESIN
S EHERNL
v LEAD WIRE: TIN-COATED COPPER-CLAD STEEL WIRE
< F >
= dmtg
PART NUMBER WYE2F222MF4S520000
HASFHIIR
DESCRIPTION WD Y2 222M 300VAC Y5V F7.5
EPRS
CUSTOMER P/N
B
SAFETY SUBCLASS X1/v2
BERE . .
RATED VOLTAGE X1:AC400V / Y2: AC300V
HAE
+209 o
CAPACITANCE 2200pF+20% @ 1kHz 1.0Vgms 25.0°C
RERILEY o
TANGENT OF LOSS ANGLE 0.025 max @ 1kHz 1.0Vgums 25.0°C
i ERE
TESTING VOLTAGE NO FAILURE @ AC2600V 60s 50mA
#o 25 A [H .
INSULATION RESISTANCE 10 000MQ min @ 500VDC 60s
BER Y5V
TEMPERATURE CHARACTERISTIC (AC/C: <+22%/-82% @ -25°C ~ +85°C)
I1EREEH o~ o
OPERATING TEMPERATURE RANGE -40°C T +125°C
= [=]
k]|
CLIMATIC CATEGORY 40/125/21
PRIAE LR c
PASSIVE FLAMMABILITY CATEGORY
D (DIAMETER) 8.5mm max
T (THICKNESS) 5.0mm max
R F (LEAD SPACING) 7.5mm+0.8mm
DIMENSIONS L (LEAD LENGTH) 20.0mm min
@d (LEAD DIAMETER) 0.55mm £ 0.05mm
C (LEAD COATING LENGTH) 3.0mm max
WEIDY
_ WYE ZZZ_M
r& EHode, G-
MARKING 5o | X d00v~
S22 C7UY2: 300V
XXXXXX
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2. HpA
INTRODUCTION
2.1. SEHE
SCOPE

AL H3E A FiEcUL. VDE. ENECFICQCIAEH 2ol faE

B8

THIS SPECIFICATION APPLIES TO THE CUL, VDE, ENEC AND CQC APPROVED SAFETY RECOGNIZED CERAMIC CAPACITORS.
2.2. R F

APPLICATIONS

X YR B2} Al A FF oK BR SACIE AL 25 A I8 K FR B AR & L B% o

IDEAL FOR USE AS X / Y CAPACITORS FOR AC LINE FILTER AND PRIMARY-SECONDARY COUPLING ON SWITCHING POWER

SUPPLIES AND AC ADAPTERS.

WA AR B T &2 FIDAATR IR FID-ARR B AR I 24 Lo

IDEAL FOR USE ON D-A ISOLATION AND NOISE ABSORPTION FOR DAA MODEMS WITHOUT TRANSFORMERS.
23, HR

FEATURES
M RIERESX125°C

]

]

]

OPERATING TEMPERATURE RANGE GUARANTEED UP TO 125 DEGREES

#idcUL. VDE. ENEC. CQCHIKCIAIE, FF&IEC 60384-1425K
BY cUL, VDE, ENEC, CQC AND KC CERTIFIED TO COMPLY WITH IEC 60384-14 REQUIREMENTS

TNEAFRS INIERRR BUERE INEIEH S
APPROVAL MARK APPROVAL STANDARDS RATED VOLTAGE CERTIFICATE NUMBER
s | uLeossata E334332
DIN EN 60384-14 (VDEOS65-1-1):2014-04;
EN 60384-14:2013-08 X1:AC500V
DIN EN 60384-14/A1 Y1AC250/300/400/500V
o X4Y1: 40051104
i (VDE 0565-1-1/A1)2017-04; EN SN2, 40081013

60384-14:2013/A1:2016
IEC 60384-14:2013
IEC 60384-14:2013/AMD1:2016

X1:AC400V
Y2:AC125/250/300V

X1/Y1: CQC20001237500

gee GBIT6346.14-2015 X1/Y2: CQC20001237499
o KC60384-1(2015-09) Y1:AC 250 V X1/Y1: SU03125-20001
KC60384-14(2015-09) Y2:AC 250 V X1/Y2: SU03125-20002

AN ERERE (FFEUL% V-0fRE)
COATED WITH FLAME-RETARDANT EPOXY RESIN (CONFORMING TO UL94 V-0 STANDARD)

ZEHMIMT B
THE STRUCTURE IS SHOWN BELOW
BHEFARE)

Coating
(Epoxy resin)

NRPFFE)
Dielectric
(Ceramic)

FBAR($REK4R)
Electrode
(Silver or copper)

1245 (TR
Soldering
(Lead-free solder)

IR %)
Marking

F(CPkk)
Lead (CP wire)

(Laser etching)

ALEAF B E =%
COST-SAVING AUTOMATIC INSERTION AVAILABLE

FFEROHS 2.0FR o
COMPLY WITH RoHS 2.0
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3. BRI
25| X1/Y1 X1/Y2
SUBCLASS (WYD) (WYE)
HAEER . o
CAPACITANCE RANGE 10PF ~ 0.0047UF 100PF ~ 0.01UF
BEHE . ) ) )
RATED VOLTAGE X1: AC500V /Y1: AC250/300/400/500V X1: ACA00V / Y2: AC125/250/300V
{8 FI4000VAC(50HZ-60HZ, E37/NF50MA)JIIE | {88 FH2600VAC(S0HZ-60HZ, Fa /N F50MA)I &
HEE | 19%, TRE 19540, TR
TEST VOLTAGE | THE CAPACITOR SHOULD NOT BE DAMAGED THE CAPACITOR SHOULD NOT BE DAMAGED
(TV) | WHEN 4000VAC (50HZ-60HZ, SOMA MAX.) FOR1 | WHEN 2600VAC (50HZ-60HZ, 50MA MAX.) FOR 1
MINUTE. MINUTE.
TE25°CEME T {# F1KHZ 1.0VRMS (SLfEEF1IMHZE{100KHZ) HIKEGHITINE, REERFREST
HEE | BN
CAPACITANCE | WITHIN THE SPECIFIED TOLERANCE.
(Cr) | YSP, Y5U, Y5V MEASURED AT 1KHZ#20%, SL MEASURED AT 1MHZ (100KHZ) +20%, BOTH ARE 1VRMS,
25°C
. Y5P, Y5U, Y5V
BHEREY) | 1iNs<0.025
TANGENT OF LOSSANGLE | oo oo
(TANB) NEFGRBRE
MEASURED CONDITION SEE “CAPACITANCE”
#n2%EIRH | [ F500VDCUE 14 5, #BZ%FERAAR/\F10 000 MQ
INSULATION RESISTANCE (IR) | 10 000MQ MINIMUM AT 500VDC FOR 1 MINUTE.
RERN
TEMPERATURE CHARACTERISTIC (TC) | Y7 T°U Y3V
(=pEsk D
S1&25)
CLIMATIC CATEGORY | 20/125/21
RREE |

PASSIVE FLAMMARBILITY CATEGORY

B YREDRK

CLASS Y CAPACITORS CLASSIFICATION

— i N
3l BRI gjiI:TEEEf T R PEAK |&;§f§gt§ies u
'] P
SUBCLASS INSULATION BRIDGED TYPE VOLTAGES VOLTAGE PROOF (1.2/5015)
WE Yoo IR 2%
Y1 DOUBLE INSULATION OR <500VAC 4KVAC Up=8.0KV
REINFORCED INSULATION
EARGEZ S 4S5 S 150VAC Ur + 1.2KVAC
Y2 BASIC INSULATION OR = WITH A MINIMUM OF Up = 5.0 KV
<500VAC
SUPPLEMENTARY INSULATION 1.5VAC
B AR5 R
Y4 BASIC INSULATION OR <150VAC 900VAC Up=2.5KV
SUPPLEMENTARY INSULATION

60664-1

1. ZREFHIERJEIEC 60384-14-2013%25%10
THIS TABLE DATA SOURCES IEC 60384-14-2013 TABLE 2 AND TABLE 10
2. Y3EZRER7EIEC 60384-14-2013 k5 AT 7 A
Y3 CAPACITORS ARE DELETED IN IEC 60384-14-2013
3. 2HARBUMUHMEARESMERENYIBRARRE
Y2 CAPACITORS MAY BE SUBSTITUTED BY Y1 CAPACITORS OF THE SAME OR HIGHER RATED VOLTAGE
4, WEHL. R, BB SHBIZEME X IIEC 61140
FOR DEFINITIONS OF BASIC, SUPPLEMENTARY, DOUBLE AND REINFORCED INSULATION, SEE IEC 61140
5. SERE o B E N EE TR FE R AE 3 93T FRL I 28 51 ILIEC 60664-1
OVERVOLTAGE CATEGORIES IN ASSOCIATION WITH RATED IMPULSE VOLTAGE AND RATED MAINS VOLTAGE ARE FOUND IN IEC

6. FEYV2MYARBRIBFIEMRE D, ACHIXAREAUERALEHOCRERE
FOR LOT-BY-LOT TESTS OF CLASS Y2- AND Y4-CAPACITORS, THE A.C. TEST VOLTAGE MAY BE REPLACED BY A D.C. VOLTAGE OF 1,5
TIMES THE PRESCRIBED A.C. VOLTAGE.
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B ORERMHHAEZEE ((NtSE)
TYPICAL TEMPERATURE CHARACTERISTIC CURVES (FOR REFERENCE)
40
20
sL
o 7N
_ 0 BAA___’r N Tﬁr}h-{:‘:m
[ i \ sL
5 %0 !
S Eaof| / \
80 // hY R
Fad s 4
-80 <1,
F4
-100
40 20 0 20 40 60 80 100 120 140
Temperature (°C)
B RNIRFES IR
INSERTION LOSS-FREQUENCY CHARACTERISTICS
X1/ Y2 (WYE) X1/Y1 (WYD)
0 0
10 F L
L 10
g r %?/ (1) 101K ) L (1) 101K
g 0F Vo (2221 3 I (2) 221K
g E W @ (3) 471K g N (3) 471K
HER: Ve (4) 102Mm 8o ) (4) 102M
- [ (6) (5) 222M = ok (2) (5) 222mM
a0 i (6) 472M . \/\/ i ¢ (6) 472M
C Ul (7) 103M r
50 C L L Lo 40_ L (I Ll L
1 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz)
SIGNAL POWER: 1ImW
AC240V (R.M.S.) / 60HZ IS APPLIED ON THE CAPACITOR
u /Iﬁ'i EE,/}ILII:_I' IEIE
LEAKAGE CURRENT CHARACTERISTICS
X1/Y2 (WYE) X1/Y1 (WYD)
AC voltage: 60Hz AC voltage: 60Hz
— 40 Temperature: 20°C — 40 20°C
z /7—’—0‘01% g /""‘m
% 30 % 30
g | —— 47000F 5
%ﬂ 20 / % 20 | o
2200pF]
//’(zzon;ﬁ r
10 T0006F " |+ o
00 I 1000 I 2000 I 3000 ' 4000 0 I 1000 l 2000 3000 4000
AC voltage [V(rm.s)] AC voltage [V(r.m.s)]
AC voltage: 60Hz AC voltage: 60Hz
— 10 20°C = 19 20°C
é é 470pF
% 08 % 08
§ | a70pF %
) | —— 20pF - 2200F
04 0.4 L
L 100pF
100pF | — |
02 ——— 02
00, 1000 I 2000 3000 I 4000 0, 1000 l 2000 J 3000 l 4000
AC voltage [V(rm.s)] AC voltage [V(rm.g)]
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4. ﬁu—qnpgﬁﬁ ({XT/\/%)
PART NUMBER(FOR REFERENCE)
WYE  2F 222 M F4 S 5 20 000
(1) (2] (3) (4] e (6] (7] (8] (9]
O =73 ® FEHE (BsYRANMERE)
PRODUCT TYPE RATED VOLTAGE (Y CAPACITOR)
WYD: X1/Y1 2E: 250VAC
WYE: X1/Y2 2F: 300VAC
2G: 400VAC
2H: 500VAC
© RRAE
NOMINAL CAPACITNCE
MRBER=ZNEERR, BAAPF, F—. —NABERHTF, B=UABIAMNEEBRER 0N, HE/NNURH,

/J\ﬁ FH”R"%%/ No

NOMINAL CAPACITANCE IS EXPRESSED IN 3-DIGIT NUMBER,

IN PICO-FARADS; THE FIRST TWO DIGITS INDICATE

SIGNIFICANT DIGITS. THE 3%° DIGIT INDICATES THE NUMBER OF ZERO FOLLOWING. R DENOTES DECIMAL.

{7 CODE OR5 010 100 102 222 103 104
_ 10000PF 100000PF
WREE 1000PF 2200PF
0.5PF 1PF 10PF 10NF 100NF
NOMINAL CAPACITANCE 1NF 2.2NF 0.01UF 0.1UF
0 BERE O EEHMH
CAPACITANCE TOLERANCE TEMPERATURE CHARACTERISTICS
J: 5% (FOR PRODUCTS UNDER 100PF) B4: Y5P
K: +10% (FOR PRODUCTS UNDER 1000PF) E4:Y5U
M: £20% F4:Y5V
O R
LEAD STYLE
CODE S K I Y
ki) B SNER RS EATHY
LEAD STYLE STRAIGHT LEAD OUTSIDE KINK LEAD INSIDE KINK LEAD VERTICAL KINK LEAD
MEREE
LEAD STYLE
DRAWING
0 s
LEAD SPACING
CODE 3 4 5 6 7
R
LEAD SPACING 5.0MM 6.4MM 7.5MM 10.0MM 12.5MM
O K T AR
Lead length or taping specifications
CODE 03 3B 3H 05 10 20 25
B 3.0MM 3.2MM 3.8MM 5.0MM 10MM 20MM 25MM
LEAD LENGTH ’ ’ ' ’
© NI
INNER CODE

W= HIRD, AERAIERB.
INTERNAL CONTROL CODE WILL NOT BE DESCRIBED IN THIS CATALOG
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5. twESREHEE
SPECIFICATIONS AND TESTING METHOD
F e ol RETE
NO. ITEM SPECIFICATIONS TESTING METHOD
SRR BRI , RN \
S5 R~ PESERIA . HAKTHBEMKEEEREER.
1 APPEARANCE (App) |NO MARKED DEFECT ON THE CAPACITOR SHOULD BE VISUALLY INSPECTED FOR EVIDENCE OF DEFECT.
AND DIMENSION | APPEARANCE FORM AND R~rRERRRUE.
DIMENSIONS ARE WITHIN DIMENSIONS SHOULD BE MEASURED WITH SLIDE CALIPERS.
SPECIFIED RANGE.
5 FRE TEMTS TR S B,
MARKING TO BE EASILY LEGIBLE THE CAPACITOR SHOULD BE VISUALLY INSPECTED.
3 CAPACITANCE HRZEER BREBESMFE25¢1°CT, {EF1KHZ(SL{E F IMHZE;100KHZ)FI1VRMS TS & o
(Cx) WITHIN SPECIFIED TOLERANCE THE CAPACITANCE, TANS (Q VALUE) SHOULD BE MEASURED AT 25°C + 1°C WITH
— 1KHZ (SL: 1MHZ OR 100KHZ) AND AC1.0V (R.M.S.).
AR IEY) U B AR 157 150
4 |ANGENT OF LOSS ANGLE|Y5P, Y5U, Y5V: <0.025 READ 7.1 BEFORE MEASUREMENT
(TAND)
FEW S LB HEMS00VOCHITNE, WERBE10 (MREBLEHEADIE
#25 FE KBRS, R ATINTE EEHIRT B AR
< INSULATION 510 000MQ THE INSULATION RESISTANCE SHOULD BE MEASURED WITH A DC 500V AT
RESISTANCE NORMAL TEMPERATURE AND HUMIDITY AND LESS THAN 1 MIN. OF CHARGING
(IR) (THE TEST MAY BE TERMINATED IN A SHORTER TIME, IF THE REQUIRED VALUE OF
INSULATION RESISTANCE IS REACHED).
EHARFSL M T RIXHEESFEREHIR (R/MERRTKTF
50MA)
Sk THE CAPACITOR SHOULD NOT BE DAMAGED WHEN TEST VOLTAGES OF
BETWEEN | T 563K FOLLOWING TABLE ARE APPLIED BETWEEN THE LEAD WIRES FOR 60 SEC.
LEAD  |NO FAILURE (CHARGE/DISCHARGE CURRENT <50MA)
WIRES %A TYPE WYE WYD
i &
VOLTAGE PROOF AC2600V AC4000V
B, BHESSENGHTITE R, RARNAEMT,
K RAEDERTEEIRTIMMAMMBE AR, B35
i BB & HRAREARELRNIMMPSERN TS,
TEST REHENA T R RAIACHR E60R T avouts S
5 | voLTaGE FIRST, THE TERMINALS OF THE CAPACITOR SHOULD BE A
(V) CONNECTED TOGETHER. THEN, AS SHOWN IN FIGURE  yetal foil
ss AT RIGHT, A METAL FOIL SHOULD BE CLOSELY
HALE N WRAPPED AROUND THE BODY OF THE CAPACITOR TO
BODY f‘ﬁ%ﬁ(; o THE DISTANCE OF ABOUT 3 TO 4MM FROM EACH Metal bails
INSULATIO |NO FAILU TERMINAL.
N THEN, THE CAPACITOR SHOULD BE INSERTED INTO A CONTAINER FILLED WITH
METAL BALLS OF ABOUT 1MM DIAMETER. FINALLY, AC VOLTAGE OF FOLLOWING
TABLE IS APPLIED FOR 60 SEC. BETWEEN THE CAPACITOR LEAD WIRES AND
METAL BALLS.
37 TYPE WYE WYD
i L
VOLTAGE PROOF AC2600V AC4000V
) MAEFR, BERBSRNAK, FHRARSZSEIRZION
SRR SKLTINlT, BRELHER. EHN, RIF10:1804,
; TEﬁMlN;ALL TENSILE | LEAD WIRE SHOULD NOT BE CUT  AS SHOWN IN THE FIGURE AT RIGHT, FIX THE BODY OF THE
STRENGTH OFF. CAPACITOR SHOULD NOT BE  |CAPACITOR AND APPLY A TENSILE WEIGHT GRADUALLY TO EACH
BROKEN. LEAD WIRE IN THE RADIAL DIRECTION OF THE CAPACITOR UP TO
10N AND KEEP IT FOR 10+1 SEC.
AARSLNAZINER, REMIEHKI0, REEMSDFRME; #E
E_-F%?A—Tﬁgﬁr‘; %%%?ﬁﬁ-{ﬁ': Eﬁ@%ﬁ&?ﬁo ﬁf}ij‘iﬁ:ﬂg?ﬁgo", EEE: g?ﬁ—>7\2'3*l/l\%¢l°
g TER‘M]NA{LL BENDING |LEAD WIRE SHOULD NOT BE CUT  |EACH LEAD WIRE SHOULD BE SUBJECTED TO 5N WEIGHT AND THEN A 90° BEND,
STRENGTH OFF. CAPACITOR SHOULD NOT BE  |AT THE POINT OF EGRESS, IN ONE  DIRECTION, RETURN TO ORIGINAL POSITION,
BROKEN. AND THEN APPLY A 90° BEND IN THE OPPOSITE DIRECTION AT THE RATE OF ONE
BEND IN 2 TO 3 SEC.
S RG A RS LRERAARIRIAZEE /1 10-55HZ. BIRIEHLSMM, TREIM
APP|NO MARKED DEFECT 10HZE|55HZ, ARBEEFI10HZ, KA—5 5.
THE CAPACITOR SHOULD BE FIRMLY SOLDERED TO THE SUPPORTING LEAD WIRE
RE N AND VIBRATED AT A FREQUENCY RANGE OF 10 TO 55HZ, 1.5MM IN TOTAL
9 | VIBRATION Cr \%lﬁﬁﬁiﬁcﬁmo TOLERANCE |AMPLITUDE, WITH ABOUT A 1 MINUTE RATE OF VIBRATION CHANGE FROM 10HZ
RESISTANCE TO 55HZ AND BACK TO 10HZ.
REEARANNE, SFE/NSEREERAFARE=R.
TANG  |FHERALR APPLY FOR A TOTAL OF 6 HRS., 2 HRS EACH IN 3 MUTUALLY PERPENDICULAR
PERITEM 4 DIRECTIONS.
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CONTINUED FROM THE PRECEDING PAGE

F e ol RE T E
NO. ITEM SPECIFICATIONS TESTING METHOD
. S SRR B2 \JER th2+0 5Fbah . 2 ) RE B SR E1.5-2.0MM
248,05 N b e A BFERRBNSEZNERB2:0585, BAREBSLRET °
ﬁ'gégﬁmuiME*“ﬂ]g THE LEAD WIRE OF A CAPACITOR SHOULD BE DIPPED INTO MOLTEN SOLDER
° FOR 2+0.5 SEC. THE DEPTH OF IMMERSION IS UP TO ABOUT 1.5 TO 2.0MM
PR LEAD WIRE SHOULD BE FROM THE ROOT OF LEAD WIRES
10 SOLDERABILITY OF  |SOLDERED WITH UNIFORM R e (SN-3AG-0.5CU) 24545°C
LEADS COATING ON THE AXIAL A H : - .
DIRECTION OVER 3/4 OF THE TEMP. OF SOLDER: LEAD FREE SOLDER (SN-3AG-0.5CU) 245+5°C
CIRCUMFERENTIAL DIRECTION 7BMAHE3 515 (PB37/SN63) 23545°C
: H63 EUTECTIC SOLDER (PB37/SN63) 235+5°C
SR IR ME R, SLRABRIBLS-2.0MMEL. 5B H260+5°CE51EH10£1FD.
APP | MARKED DEFECT AS SHOWN IN FIGURE, THE LEAD WIRES SHOULD BE IMMERSED IN SOLDER OF
260+5°C UP TO 1.5 TO 2.0MM FROM THE ROOT OF TERMINAL FOR 10+1.0 SEC.
T 4hIEPRE-TREATMENT:
Y5P: +10% %@%ﬁ%\?ﬁf‘ﬁ}”ﬁﬁﬁ%iz"c%ﬁ-'Fl/J\
et | AC/C Yoy £20 B, AR THM242VNE, BBt Themal
TG Y5U, Y5V: £20% AR screan
11 | SOLDERING fTYlRME.
EFFECT CAPACITOR SHOULD BE STORED AT
85+2°C FOR 1 HR., AND THEN PLACED AT
R |>1000MQ ROOM CONDITION FOR 24+2 HRS.
BEFORE INITIAL MEASUREMENTS. SEEAEIRAREEEEN e
RIS J5 R IEPOST-TREATMENT: Y solder
v |HRsReIm AN A IR T 1-2 N
PERITEM 6 CAPACITOR SHOULD BE STORED FOR 1 TO 2 HRS. AT ROOM CONDITION.
. _ 2SR e \ =BT \
BAET A IEE SR, Eﬁ,ﬁﬁﬁ%fi)\laqﬂﬁﬂ%q], REBFISHF, M
THE CAPACITOR FLAME LB 5K,
DISCONTINUES ASFOLLOWS. |03, e e ANDTHEN REMOVED FOR 15 &
EHaIR%E =R A i) :
12 FLAME TEST CYOLE TIVE SEC. UNTIL 5 CYCLES ARE COMPLETED.
1704 30 SEC
5 60 SEC :%/' Gas Burner
(inmm)
BARABYADHLMBAEED R, BRSTRHE. BENAZHE
200k, BRI RRST R . ACHIRN4EREF 2P, BmEHE.
THE CAPACITOR SHOULD BE INDIVIDUALLY WRAPPED IN AT LEAST ONE BUT
NOT MORE THAN TWO COMPLETE LAYERS OF CHEESE-CLOTH. THE CAPACITOR
SHOULD BE SUBJECTED TO 20 DISCHARGES. THE INTERVAL BETWEEN
SUCCESSIVE DISCHARGES SHOULD BE 5 SEC. THE UAC SHOULD BE
MAINTAINED FOR 2 MIN. AFTER THE LAST DISCHARGE.
! ] —
‘8’1 J F l L1 L2 R
BIHREKX
B 2 ~ 2 R R Ed
13 | A CTIVE FLAMMABILITY | THE CHEESE-CLOTH SHOULD NOT s2 “Tac 1 Ct—
BE ON FIRE. s L |
Tr
1 [
C1,02: 1UF+10% - 05%
C3: 0.033UF=5% 10KV 2
Ct: 3UF+5% 10KV Ux
Cx: CAPACITOR UNDER TEST
F: FUSE, RATED 10A HKV
R: 100Q + 5%
U.: RATED VOLTAGE
Ut: VOLTAGE APPLIED TO Ct.
L1 TO L4: 1.5mH+20% 16A ROD CORE CHOKE time
BRESETERES, JMeEEIMuERRARE, S MlEFmER
AZ IR, MRIGRTE]: 30FD4H.
THE CAPACITOR UNDER TEST SHOULD BE HELD IN THE FLAME IN THE
POSITION WHICH BEST PROMOTES BURNING. EACH SPECIMEN SHOULD ONLY
kﬁg}%w@xi@ﬁgo@, 47 %% | BE EXPOSED ONCE TO THE FLAME. TIME OF EXPOSURE TO FLAME: 30 SEC.
14 R THE BURNING TIME SHOULD NOT

PASSIVE FLAMMABILITY

EXCEED 30 SEC. THE TISSUE
PAPER SHOULD NOT IGNITE.

Test specimen

About 8mm

LENGTH OF FLAME: 12+1MM

GAS BURNER: LENGTH 35MM MIN.
INSIDE DIA. 0.5+0.1MM
OUTSIDE DIA. 0.9MM MAX.

GAS: BUTANE GAS PURITY 95% MIN.

200+5mm

Tissue

el
About 10mm thick board
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BEER
Continued from the preceding page
F b= A RE %
NO. ITEM SPECIFICATIONS TESTING METHOD
pop | BT RS
NO MARKED DEFECT
Acc |YOPiELO% FL AR IER A 940£2°C, FAXSIERE J990-95% 5+ T HEAN B FLFE 50012/ 1N o
Y5U, Y5V: £15% APPLY THE RATED VOLTAGE FOR 500£12 HRS. AT 40+2°C IN 90 TO 95% RELATIVE
NI HUMIDITY.
i S TeT
15 | HUMIDITY e
LOADING Y5P, Y5U: <0.050 I AR
TANS |\ov' 0075 POST-TREATMENT:
HAVTACEEE REHET—E /M.
CAPACITOR SHOULD BE STORED FOR 1 TO 2 HRS. AT ROOM CONDITION.
R [>3000MQ
WM EEEIR
™V IpeRITEM 6
. FiohERE IMPULSE VOLTAGE 1000 T
T GREE G SRR AR VFRZSKY (Y1H8KV) BiohfE 7 T2-500s
NO MARKED DEFECT =R, REBHTERR. 50
EACH INDIVIDUAL CAPACITOR SHOULD BE 30/
SUBJECTED TO A 5KV (8KV FOR Y1) IMPULSES FOR . l = T
THREE TIMES. AFTER THE CAPACITORS ARE APPLIED T2
Ac/c |YoP:£10% TO LIFE TEST.
Y5U, Y5V: £15% 1E125+2/-0°CRI A T A T aRATE K 9 F R #E 171000/ NA
16 | ERRE APPLY A VOLTAGE OF FOLLOWING TABLE FOR 1000 HRS. AT 125+2/-0°CX.
LIFE TEST R FEEE APPLIED VOLTAGE
AC510V(Y1fSEFHAC850V), St/ N EEM
IR [>3000MQ AC1000V, RY[E]0.1%D.
AC510V (AC850V FOR Y1), EXCEPT THAT ONCE EACH HOUR
THE VOLTAGE IS INCREASED TO AC1000V(R.M.S.) FOR 0.1
SEC.
v |EEem #Y/F 4 POST-TREATMENT:
PER ITEM 6 HABRAICEEEREHE T -2/,
CAPACITOR SHOULD BE STORED FOR 1 TO 2 HRS. AT *ROOM CONDITION.
HASKIURBTRINE—SBHTIE.
_ oo THE CAPACITANCE MEASUREMENT SHOULD BE MADE AT EACH STEP SPECIFIED IN
SE R X;PJ V\X/'ITT:'I';‘\‘ —12%7’55‘y FOLLOWING TABLE.
17 TEMPERATURE |02 " \mi :30/_'80; FrEX STEP 1 2 3 4 5
CHARACTERISTICS : : SBE (°C)
TEMPERATURE | +20%2 | -25#2 | +20#2 | +85+2 | -20%2
(°)
HABNEASIGRERIRR, REESXEBIRHEN.
BT R THE CAPACITOR SHOULD BE SUBJECTED TO 5 TEMPERATURE CYCLES, THEN
APP 'NXO MArﬁE)lS EEFECT CONSECUTIVELY TO 2 IMMERSION CYCLES.
SEEE{EER TEMPERATURE CYCLE
B BE B8]
STEP TEMPERATURE (°C) TIME (MIN)
acc [Y5P10% 1 \ -25+0/-3 30
Y5U, Y5V: #15% 2 Z= ;5 ROOM TEMP. 3
3 125+3/-0 30
REEIR 4 =38 ROOM TEMP. 3
TEMPERATU ZEEER IMMERSION CYCLE
18 RE TANS ImsEAI MER o A i =K
AND PER ITEM 4 SJ'IFEP TE,’\‘;IHP%C TIME IMMERSION
IMMERSION (°C) (MIN) WATER
CYCLE
1 65+5/-0 043 47K CLEAN WATER
s 000MO 2 15 15 2hKSALT WATER
M
R 1> Fi4bE PRE-TREATMENT:
RARPMSIFESSL 2L CEMTUNY, REEER THER24:2N, F
BTHIENE .
CAPACITOR SHOULD BE STORED AT 85+2°C FOR 1 HR., THEN PLACED AT ROOM
e CONDITION FOR 24+2 HRS.
LA s ITEJII/I 6 RIS FF4ME POST-TREATMENT:
AN FE T R T24£2/N\0F .
CAPACITOR SHOULD BE STORED FOR 24+2 HRS. AT ROOM CONDITION.
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6.1.

6.1.1.

6.1.2.

6.1.3.

MEASURlNG AND APPLICATION NOTICE

/Iﬂu_%/f,u$1ﬁ

MEASUREMENT NOTICE

BEUTFHETNE.

PLEASE MEASURE UNDER THE FOLLOWING CONDITIONS.

FRERS T

STANDARD ATMOSPHERIC CONDITIONS

BRIFZEME, FrARRINENIZFEIEC 60068-1795.3 AR ERY XK AR ER S HFMF TRET.

UNLESS OTHERWISE SPECIFIED, ALL TESTS AND MEASUREMENTS SHALL BE MADE UNDER STANDARD
ATMOSPHERIC CONDITIONS FOR TESTING AS GIVEN IN 5.3 OF IEC 60068-1.

mE, °C HXRE, % SHE, KPA
TEMPERATURE RELATIVE HUMIDITY AIR PRESSURE
15~35 25~75 86~106

EHITNEZH, BESNENERE THFRESNE, NEEMERFLAX—BE. ALER,
MESHEFREN B BFNNE, BE2EBH.

BEFORE THE MEASUREMENTS ARE MADE, THE CAPACITOR SHALL BE STORED AT THE MEASURING
TEMPERATURE FOR A TIME SUFFICIENT TO ALLOW THE ENTIRE CAPACITOR TO REACH THIS TEMPERATURE. THE
PERIOD AS PRESCRIBED FOR RECOVERY AT THE END OF A TEST IS NORMALLY SUFFICIENT FOR THIS PURPOSE.
ERERSFHTHITUE, ENEBERGFESFIUNERAMEEE (I7.13) EENE.

TEST AND MEASUREMENT SHALL BE MADE UNDER STANDARD ATMOSPHERIC CONDITIONS FOR TESTING, IN
THE EVENT OF A DISPUTE, THE MEASUREMENTS SHALL BE REPEATED USING ONE OF THE REFEREE
TEMPERATURES (AS GIVEN IN 7.1.3).

HERX-IMFHTIREN, —PRRORENETUEAN T —HEHNYIENE.

WHEN TESTS ARE CONDUCTED IN A SEQUENCE, THE FINAL MEASUREMENTS OF ONE TEST MAY BE TAKEN AS
THE INITIAL MEASUREMENTS FOR THE SUCCEEDING TEST.

FENEHE, FTRERTRZETR. X ES A RIREMEMRME.

DURING MEASUREMENTS THE CAPACITOR SHALL NOT BE EXPOSED TO DRAUGHTS, DIRECT SUNLIGHT OR
OTHER INFLUENCES LIKELY TO CAUSE ERROR.

WS 1

RECOVERY CONDITIONS

BRIEZBENE, MENEIREBAFRERSFS (B7.1.1) TE#T.

UNLESS OTHERWISE SPECIFIED RECOVERY SHALL TAKE PLACE UNDER THE STANDARD ATMOSPHERIC
CONDITIONS FOR TESTING (7.1.1).

INRMRE I T AR BIR SR T 21T, 2SR AJIEC 60068-1F15.4. 1A ) 551

IF RECOVERY UNDER CLOSELY CONTROLLED CONDITIONS IS NECESSARY, THE CONTROLLED RECOVERY
CONDITIONS OF 5.4.1 OF |EC 60068-1 SHALL BE USED.

BRIFEXAEREME, WERENNIH~2H,

UNLESS OTHERWISE SPECIFIED IN THE RELEVANT SPECIFICATION, A DURATION OF 1 H TO 2 H SHALL BE USED.

k&
REFEREE CONDITIONS
BE, °C HXEE, % SIE, KPA
TEMPERATURE RELATIVE HUMIDITY AIR PRESSURE
2541 48~52 86~106

FEMRRIER T, ROMEAIEC 60068-15 2F LAY IR I FIFR B A S S FE
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6.2.

6.3.

6.4.

6.4.1.

FOR REFEREE PURPOSES, ONE OF THE STANDARD ATMOSPHERIC CONDITIONS FOR REFEREE TESTS TAKEN
FROM 5.2 OF IEC 60068-1, AS GIVEN IN TABLE 1 BELOW, SHALL BE SELECTED:

TERE

OPERATING VOLTAGE

AR BB SCK B P E A E RS BE R AR, BEREIMIBEERVP-PERESERRERE
HIVO-PEZ4E FFFE BN E - R SEFE N %m%%mm%r FHASE IR AT At S RIERSK IR = A BRI 7
EHE. BEAERAFEHETEESXEFEHRENBAS.

WHEN DC-RATED CAPACITORS ARE TO BE USED IN AC OR RIPPLE CURRENT CIRCUITS, BE SURE TO MAINTAIN
THE VP-P VALUE OF THE APPLIED VOLTAGE OR THE VO-P WHICH CONTAINS DC BIAS WITHIN THE RATED
VOLTAGE RANGE. WHEN THE VOLTAGE IS APPLIED TO THE CIRCUIT, STARTING OR STOPPING MAY GENERATE
IRREGULAR VOLTAGE FOR A TRANSIT PERIOD BECAUSE OF RESONANCE OR SWITCHING. BE SURE TO USE A
CAPACITOR WITH A RATED VOLTAGE RANGE THAT INCLUDES THESE IRREGULAR VOLTAGES.

RE HRAE HR+ZREBE AR fikom B
VOLTAGE DC VOLTAGE DC+AC VOLTAGE AC VOLTAGE PULSE VOLTAGE

[AVAVAREE 111

I

WEMNE
POSITIONAL
MEASUREME
NT

TERESEER
OPERATING TEMPERATURE AND SELF-GENERATED HEAT
JEFFYSP. Y5U. YSVAR,
APPLY TO Y5P, Y5U, Y5V CHAR.
HASHREEENREFEESETEEESEEM ERUT. SHEEIBEREBNEER. HARES
SRER. BORERSE ¢ﬁ%ﬁ7%%lﬂ%mﬁkmﬁimo%m%rfﬁﬁiﬂ#ﬁﬁﬁﬁcﬂlm
EFMTAEI20°GERE. NENNEAG.IMMNATE (K) NABRE, MERRSAINZIHE
HH B IMRRE R . SRARSSEBEASSFERATEETR. (D220 XEIZENH#HT
WE. BT ERRNELFIRNETRME.)
KEEP THE SURFACE TEMPERATURE OF A CAPACITOR BELOW THE UPPER LIMIT OF ITS RATED OPERATING
TEMPERATURE RANGE. BE SURE TO TAKE INTO ACCOUNT THE HEAT GENERATED BY THE CAPACITOR ITSELF.
WHEN THE CAPACITOR IS USED IN A HIGH FREQUENCY CURRENT, PULSE CURRENT OR SIMILAR CURRENT, IT
MAY HAVE SELF-GENERATED HEAT DUE TO DIELECTRIC LOSS. APPLIED VOLTAGE LOAD SHOULD BE SUCH THAT
SELF-GENERATED HEAT IS WITHIN 20°C UNDER THE CONDITION WHERE THE CAPACITOR IS SUBJECTED AT AN
ATMOSPHERE TEMPERATURE OF 25°C. WHEN MEASURING, USE A THERMOCOUPLE OF SMALL THERMAL
CAPACITY-K OF @0.1MM UNDER CONDITIONS WHERE THE CAPACITOR IS NOT AFFECTED BY RADIANT HEAT
FROM OTHER COMPONENTS OR WIND FROM SURROUNDINGS. EXCESSIVE HEAT MAY LEAD TO DETERIORATION
OF THE CAPACITOR'S CHARACTERISTICS AND RELIABILITY. (NEVER ATTEMPT TO PERFORM MEASUREMENT
WITH THE COOLING FAN RUNNING. OTHERWISE, ACCURATE MEASUREMENT CANNOT BE ENSURED.)
o B B i S
TEST CONDITION FOR WITHSTANDING VOLTAGE
ML
TEST EQUIPMENT

R E RN I5 5 B BB BE 8 = A 25 TF-50/60HZ IF 3R B M B o Q1R MM TR IE 20K KBTI E R
EEASHBRER, WASSEEE.
TEST EQUIPMENT FOR AC WITHSTANDING VOLTAGE SHOULD BE USED WITH THE PERFORMANCE OF THE WAVE
SIMILAR TO 50/60HZ SINE WAVE. IF THE DISTORTED SINE WAVE OR OVERLOAD EXCEEDING THE SPECIFIED
VOLTAGE VALUE IS APPLIED, A DEFECT MAY BE CAUSED.

p-p

a o
a d
= > >

Vep
v
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6.4.2.

6.5.

6.6.

6.6.1.

6.6.2.

B E SN TS
VOLTAGE APPLIED METHOD
WA BER, BABNZLAHTRSHEENREEOREREETE; #EBERENESEN
SR FE R 150V/5).

WHEN THE WITHSTANDING VOLTAGE IS APPLIED, CAPACITOR'S LEAD OR TERMINAL SHOULD BE FIRMLY
CONNECTED TO THE OUTPUT OF THE WITHSTANDING VOLTAGE TEST EQUIPMENT, AND THEN THE VOLTAGE
SHOULD BE RAISED FROM NEAR ZERO TO THE TEST VOLTAGE (RISING SPEED 150V/S).
MBWRBEFMESEHRSTRERENERREL, WHMNTEETR R WRERN, U
ERMEIES; ARAREEESILRHT NS EN R &R ERIT.

IF THE TEST VOLTAGE WITHOUT THE RAISE FROM NEAR ZERO VOLTAGE WOULD BE APPLIED DIRECTLY TO
CAPACITOR, TEST VOLTAGE SHOULD BE APPLIED WITH THE ZERO CROSS. AT THE END OF THE TEST TIME, THE
TEST VOLTAGE SHOULD BE REDUCED TO NEAR ZERO, AND THEN CAPACITOR'S LEAD OR TERMINAL SHOULD BE
TAKEN OFF THE OUTPUT OF THE WITHSTANDING VOLTAGE TEST EQUIPMENT.
MBWHAETNESERETRERENEREEL, WTELEIRARE, MTSH5E.

IF THE TEST VOLTAGE WITHOUT THE RAISE FROM NEAR ZERO VOLTAGE WOULD BE APPLIED DIRECTLY TO
CAPACITOR, THE SURGE VOLTAGE MAY ARISE, AND THEREFORE, A DEFECT MAY BE 8 EE 30K
CAUSED. e
NEAREHEERBNOVNGLE. £0EE. )
ZERO CROSS IS THE POINT WHERE VOLTAGE SINE WAVE PASSES 0V. SEE FIGURE AT \

e
R|GHT ZeLr-o cross

K ze

FAIL-SAFE

HARIRIIN, KBTS SEHER. A THRARRNSRME. §R. KREBKREN, BHEHRE
i A 225 T SRR B B BB R R INAE -

WHEN CAPACITOR WOULD BE BROKEN, FAILURE MAY RESULT IN A SHORT CIRCUIT. BE SURE TO PROVIDE AN
APPROPRIATE FAIL-SAFE FUNCTION LIKE A FUSE ON YOUR PRODUCT IF FAILURE WOULD RESULT IN AN
ELECTRIC SHOCK, FIRE OR FUMING.

HARAETL

CAPACITANCE CHANGE OF CAPACITORS

SLAFIE

SL CHAR.

HAEWRSRMEEESSIMIEEML EBHNEL. EEEAFRBATERNNEEHERE, B5R
NEBER

CAPACITANCE MIGHT CHANGE A LITTLE DEPENDING ON A SURROUNDING TEMPERATURE OR AN APPLIED
VOLTAGE. PLEASE CONTACT US IF YOU USE FOR THE STRICT CONSTANT TIME CIRCUIT.

YSP. Y5U. Y5V

Y5P, Y5U, Y5V CHAR.

HARAEAEAE, A, BRREKNEFER, HBERFESENRERK. MA, BHRABLRTES
RIMEBESSIMIBEMEZEEAT K. FIURESF T ESHHEE.

CAPACITORS HAVE AN AGING CHARACTERISTIC, WHEREBY THE CAPACITOR CONTINUALLY DECREASES ITS
CAPACITANCE SLIGHTLY IF THE CAPACITOR IS LEFT ON FOR A LONG TIME. MOREOVER, CAPACITANCE MIGHT
CHANGE GREATLY DEPENDING ON THE SURROUNDING TEMPERATURE OR AN APPLIED VOLTAGE. SO, IT IS NOT
LIKELY TO BE SUITABLE FOR USE IN A CONSTANT TIME CIRCUIT.

ERIEE, BSRATHKR.
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6.7.

6.8.

6.9.

6.9.1.

6.9.2.

PLEASE CONTACT US IF YOU NEED DETAILED INFORMATION.
ERRERE

PERFORMANCE CHECK BY EQUIPMENT

EABRRSRZH, BRRERENMEEMNFIERA .

BEFORE USING A CAPACITOR, CHECK THAT THERE IS NO PROBLEM IN THE EQUIPMENT'S PERFORMANCE AND
THE SPECIFICATIONS.

—RmE, & (Y5P. Y5U. YSVHFE) BERASRNFETERGREMXFENEERRFE.
A, HREFETVRSERENIIEFREMRELZ K. BEilt, —EEZWIAMEEREEENARTRNERR
BETUNRN, WRERIEFFRRE.

GENERALLY SPEAKING, CLASS 2 (B/E/F CHAR.) CERAMIC CAPACITORS HAVE VOLTAGE DEPENDENCE
CHARACTERISTICS AND TEMPERATURE DEPENDENCE CHARACTERISTICS IN CAPACITANCE. SO, THE
CAPACITANCE VALUE MAY CHANGE DEPENDING ON THE OPERATING CONDITION IN THE EQUIPMENT.
THEREFORE, BE SURE TO CONFIRM THE APPARATUS PERFORMANCE OF RECEIVING INFLUENCE IN THE
CAPACITANCE VALUE CHANGE OF A CAPACITOR, SUCH AS LEAKAGE CURRENT AND NOISE SUPPRESSION
CHARACTERISTIC.

o, DENTERERRFERETMEBMERE, RABYRRNEY, REREARESBINE
=8

MOREOVER, CHECK THE SURGE-PROOF ABILITY OF A CAPACITOR IN THE EQUIPMENT, IF NEEDED, BECAUSE THE
SURGE VOLTAGE MAY EXCEED SPECIFIC VALUE BY THE INDUCTANCE OF THE CIRCUIT.

E SR

OPERATING AND STORAGE ENVIRONMENT
AAREZEHERNERTEINEZHERX, Ait, B72FHEERFRERMBMESEF, LTEEFERS.
S B 5. BF5M, RENNE®.

THE INSULATING COATING OF CAPACITORS DOES NOT FORM A PERFECT SEAL; THEREFORE, DO NOT USE OR
STORE CAPACITORS IN A CORROSIVE ATMOSPHERE, ESPECIALLY WHERE CHLORIDE GAS, SULFIDE GAS, ACID,
ALKALI, SALT OR THE LIKE ARE PRESENT. AND AVOID EXPOSURE TO MOISTURE.

XA mETE R RSN, BRERERE LNKEER. BEIREN~RHMEEE, U
ELRIERNSEW~mRE.

BEFORE CLEANING, BONDING, OR MOLDING THIS PRODUCT, VERIFY THAT THESE PROCESSES DO NOT AFFECT
PRODUCT QUALITY BY TESTING THE PERFORMANCE OF A CLEANED, BONDED OR MOLDED PRODUCT IN THE
INTENDED EQUIPMENT.

A B N F IR E AR XE E 2 3 A H-10~40°CL 15~ 85%SE B 1AM . BT A NEAERRS.
STORE THE CAPACITORS WHERE THE TEMPERATURE AND RELATIVE HUMIDITY DO NOT EXCEED 5 TO 40
DEGREES CENTIGRADE AND 20 TO 70%. USE CAPACITORS WITHIN 6 MONTHS AFTER DELIVERED.

R VI

SOLDERING AND MOUNTING

IxshSalE

VIBRATION AND IMPACT

ERMEDER AR E ATk Rk,

DO NOT EXPOSE A CAPACITOR OR ITS LEADS TO EXCESSIVE SHOCK OR VIBRATION DURING USE.
125

SOLDERING

BEANEIRIRL, TRESEFOREMEEE TR IR,
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6.9.3.

6.9.4.

WHEN SOLDERING THIS PRODUCT TO A PCB/PWB, DO NOT EXCEED THE SOLDER HEAT RESISTANCE
SPECIFICATIONS (260°C, 3S) OF THE CAPACITOR. SUBJECTING THIS PRODUCT TO EXCESSIVE HEATING COULD
MELT THE INTERNAL JUNCTION SOLDER AND MAY RESULT IN THERMAL SHOCKS THAT CAN CRACK THE
CERAMIC ELEMENT.

SIS ST TIRR, SO AR T & p

WHEN SOLDERING CAPACITOR WITH A SOLDERING IRON, IT SHOULD BE PERFORMED IN THE FOLLOWING
CONDITIONS.

BE58E : 320°CRK

TEMPERATURE OF IRON-TIP: 320 DEGREES C. MAX.

Kegksk: TABITAOW

SOLDERING IRON WATTAGE: 40W MAX.

BB FAB3.0F

SOLDERING TIME: 3.0 SEC. MAX.

Ei2. WERES 8N

BONDING, RESIN MOLDING AND COATING

EER. WISR RSB AT, B R SR RREEN, REERTER.

BEFORE BONDING, MOLDING OR COATING THIS PRODUCT,VERIFY THAT THESE PROCESSES DO NOT AFFECT THE
QUALITY OF CAPACITOR BY TESTING THE PERFORMANCE OF THE BONDED, MOLDED OR COATED PRODUCT IN
THE INTENDED EQUIPMENT.

L. RISRE. HENTR. BUSEHEREEIATN (ZBZE. PEZEH. FES), TEs
SRE RN, TR EsRER.

IN CASE THE AMOUNT OF APPLICATIONS,DRYNESS/HARDENING CONDITIONS OF ADHESIVES AND MOLDING
RESINS CONTAINING ORGANIC SOLVENTS (ETHYL ACETATE, METHYL ETHYL KETONE, TOLUENE, ETC.) ARE
UNSUITABLE, THE OUTER COATING RESIN OF A CAPACITOR IS DAMAGED BY THE ORGANIC SOLVENTS AND IT
MAY RESULT, WORST CASE, IN A SHORT CIRCUIT.

WAL MIERE. HEERENRET LTS H S AT i S R SR A/ B A R S
THE VARIATION IN THICKNESS OF ADHESIVE, MOLDING RESIN OR COATING MAY CAUSE OUTER COATING RESIN
CRACKING AND/OR CERAMIC ELEMENT CRACKING OF A CAPACITOR IN A TEMPERATURE CYCLING.

E (BAEREL)

CLEANING (ULTRASONIC CLEANING)

TR RE T, RT A%

TO PERFORM ULTRASONIC CLEANING, OBSERVE THE FOLLOWING CONDITIONS.

EREEE: SHHBIER0IERL T

RINSE BATH CAPACITY: OUTPUT OF 20 WATTS PER LITER OR LESS.

EREE: BESHH

RINSING TIME: 5 MIN. MAXIMUM.

RS EHZEIRE) PCB/PWB,

DO NOT VIBRATE THE PCB/PWB DIRECTLY.

I B R B e SRS A M BRI

EXCESSIVE ULTRASONIC CLEANING MAY LEAD TO FATIGUE DESTRUCTION OF THE LEAD WIRES.




