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A LOOK INTO THE DATASHEET e
MLCC => WCAP-CSGP, 885012209073 :

A (ot O ormatio ONCe ated able
0 ers o d 0 see 10 and 50
Dimensioas: [mm] Recommended Land Pattorn: [mm] Bloctrical Proporties:
_Presres 1 [t sntans o
Electrical Properties:
Properties Test conditions Value Unit | Tol.
General Informativg: 0,
u—m\\ - J Capacitance C égg;?c‘/ws' 1 kHz £10% 10 uF | £10%
(e, \ g Rated Voltage Vg 50 V(DC) | max.
] T S gt i =
e Dissipation Factor DF g@ég'.?.CVWS‘ Lipeseils 10 % | max.
@ == o= = Insulation Resistance | Rigy | Apply Vi for 120 s max. 0.01 GO | min.
kbl | WCAP-CSGP Ceramic Capacitors | v =
wuRTH e Precondition for Class Il MLCC measurement: Apply a preheat treatment @150 +10 °C for 1 hour.
E Vol Exreey = f l The measurement should be applied after 24 +2 hrs the part was stored under ambient conditions.
T S e = There is not any precondition necessary for Class | MLCC.
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A LOOKINTO THE DATASHEET
WCAP-CSGP, 885012209073

= (apacitanceis 10pF... or not?

Electrical Properties:

Properties Test conditions Value Unit | Tol.

Capacitance g | BED2 Y] NEI0N 10 o | | +10% = (apacitance Formula (ideal):

Rated Voitage Vo 50 V(DC) | max. Q

: ; C =—

Dissipation Factor DF g@ég-gcvnm& 1 lz=10% 10 % | max. V

Insulation Resistance | Rigo | Apply Vg for 120 s max. 0.01 GO | min. = |nreality the capacitance depends on several
Precondition for Class Il MLCC measurement; Apply a preheat treatment @150 +10 °C for 1 hour. . .
The measurement should be applied after 24 +2 hrs the part was stored under ambient conditions. operating conditions: Load VOltage, Temperature...

There is not any precondition necessary for Class | MLCC
= \We need to load the capacitor to measure it
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A LOOKINTO THE DATASHEET
WCAP-CSGP, 885012209073

= Test signal is important
= (apacitance only defined in that condition!
= Qutput impedance of LCR Meter is 1000

12
10
Electrical Properties: 8
Properties Test conditions Value Unit | Tol.
+0.2 Voo, 1 kHZ £10% o6
Capacitance € (1@53 g(;J'“""" rLion 10 F | +10% g
L]
[
Rated Voltage Vi 50 V(DC) | max i
+0.2V, 1 7 +10%
Dissipation Factor DF 1ﬂ?2 ?[: Aus 1 1z £10% 10 % max
2
Insulation Resistance | Ry | Apply Vi, for 120 s max, 0.01 GO | min.

Precondition for Class I MLCC measurement: Apply a preheat treatment @150 +10 °C for 1 hour.

The measurement should be applied after 24 =2 hrs the part was stored under ambient conditions 0 !
are 1S not any pre ; RORLSE ¢ Class | MLCC

There is not any precondition necessary for Class | MLCC a 03 04 06 08 1 19 14 16 18 2

AC Test Signal [Wrms] @ 10 Hz
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A LOOKINTO THE DATASHEET

AC test signal
) REDEXPERT®

(™ * * B
= &)
C g ox
6 =
—4—20 HZ, ALC OFF &
4 | —{—&—20Hz, ALCON
—— 1000 Hz, ALC OFF 500% 1
> | BB5012207079 885012210012
—#—1000 Hz, ALCON WCAP-CSG - XTI - 0805 WOCAP-CSGP - X7 - 1812
20 pE - 2ol W 1.U0pr - 250 W
0 i . |
-10.0 % T T T T T
0.001 0.01 0.1 1 10 s 00 Ly y Sy .
AC Violtage

AC Test Signal [Vrms]
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A LOOKINTO THE DATASHEET

DC Bias is... more than you expect

0

-10

— Normal Sweep
-20 |

-30
— Polarization + Reverse Sweep

40 -

-50

AC[%]

60 -

-70

-80 -

-90

0 5 10 15 20 25 30 35 40 45 50
DC Voltage [V]

Normal Sweep >
< Reverse Sweep
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A LOOKINTO THE DATASHEET

DC Bias is... more than you expect

Website Data
20
----- Measurement method 1
= Measurement method 2
:; -40
-
-60
1 T e S B I T e e
- 700
0 5 10 15 20 25 30 35 40 45 50

DC Voltage [V]
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A LOOKINTO THE DATASHEET
WCAP-CSGP, 885012209073 - polarized state of MLCCs

Electrical Properties:

Precondition for Class Il MLCC measurement: Apply a preheat treatment @150 +10 °C for 1 hour.
The measurement should be applied after 24 +2 hrs the part was stored under ambient conditions.
There is not any precondition necessary for Class | MLCC
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Properties Test conditions Value Unit | Tol.
Capacitance C g@;—g-fcvws' 1 Kz £10% 10 uF | £10%
Rated Volitage Vo 50 V(DC) | max.
Dissipation Factor DF 3:550 'CZCVRMS‘ hAREE 10 % | max.
Insulation Resistance | Rigy | Apply Vi for 120 s max, 0.01 GO | min.

Precondition for Class || MLCC measurement:
“Apply a preheat treatment @150 =10 °C for 1 hour”

The Curie Temperature of the ceramic material should
be excedeed

Done to reset the capacitor to a defined condition

MLCC aging will also be reset




boundary 180° domain

A LOOK INTO THE DATASHEET

|s preconditioning even necessary?

= (Class 2 has different aging
= Different materials

0.0% -
5.0 yuF -
-2.5% A
-5.0% - 4.8 yF 1
.5 75% §4.6uF -
-~ _ oL J
g 10.0 % B 4.4 0F -
12.5% - §42 .
4.2 yF 4
-15.0% A
-17.5% A 4.0 yF -
‘200 016 T T 1 3.8 UF T T T T
1h 10 h 100 h 1000 h 0 10 20 30 40
Operating time Sample Number
NP = X7R = X5R = Y5R —-885012108001 after Reflow ~ —=—885012108001 hefore Reflow
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A LOOKINTO THE DATASHEET

Permanent effect

18]

5
£

0.1 ™

0.001 0.001
1E+03 1E+014 1E+05 1E+0G 1E+07 1E+08 1E+03 1E+08 1E+05 1E+06 1E+07 1E+08
f[Hz] f[Hz]

1.00E-03 1E-08

1.00E-04 1E-09 /'\'\

1.00E-05 1E-10

Cs [F]
Ls [H]

1.00E-06 1E-11
1E+03 1E+04 1E+05 1E+06 1E+07 1E+08 1E+03 1E+06 1E+05 1E+06 1E+07 1E+08
f [Hz] f[Hz]
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A LOOKINTO THE DATASHEET

—_— —0v

— 104 — 10V
—20Y —20V

Permanent effect

— 30V — 30V
e O — O

| k\\\ o \\ o

J

Z[n]

Rs[0]

0.01

0.01

=
0.001 0.001
1E+03 1E+04 1E+05 1E+06 1E+07 1E+08 1E+03 1E+04 1E+05 1E+06 1E+07 1E+08
f[Hz] f[Hz]
1.00E-03 1E-08 .
— v —
— 10V —10V
—20Y —_—20y
— 30V — 30y
S—~y IV e 0
1.00E -04 s0u H 1E-09 gy ¥
——0OW Again —— 0V again
E = £
4 4
1.00E-05 1E-10
1.00E-06 1E-11
1E+03 1E 404 1E+05 1E+06 1E+07 1E+08 1E+03 1E+04 1E+05 1E+06 1E+07 1E+08
f[Hz] f[Hz]
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A LOOKINTO THE DATASHFFT

Permanent effects

10\

=

—0V Again

Gici

g
(X
N,
0.1 7
0.0 )fdfﬂ”’
0.001
1E+03 1E+04 1E+08 1E+06 1E+07 1E+08
f[Hz]
1.00E-03
—0y
1.00E -0 — O Again L
5 Jd
Permanent Capacitance 1.00E-05 A
drop at OV
1.00E-06
1E+03 TE+0Ms 1E+08 1E+06 1E+07 1E+08
f[Hz]
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Rs [0]

Ls [H]

10
—_—
1
— 0V Again
[oN]
. \\\ f’——/
0.001
1E+03 1E+06 1E+05 1E+06 1E407
f[Hz]
1E-08
—0v
1E-09 — O again s,
1E-10
1E-11
1E+03 1E+004 1E405 1E+06 1E+07
[Hz]

1E+08

Permanent ESR rise at OV




A LOOK INTO THE DATASHEET ‘ e
MLCC => WCAP-CSGP, 885012209073

Dimensioas: [mm] Recommended Land Pattorn: [mm] Blectrical Proporties:
[Puperten 1 [t sntans o
A — i Ame y
T |
T ==
7 ;
. General Information:
Schematic: General Purpose MLCC
Ceramic Type X7R Class Il
Goneral Information:
| | ‘ LT Temperature Coefficient + 15 % max.
| T _ =
‘ | e vy Operating Temperature b up to +126°C
| Shocage Conditions e . 9
Ero T y ‘ Storage Conditlons 0 op-
Molsture Sensitivity Level (MSL) 1
- Dielectric Strength 5 sec. @250 % Vp; Charge & Discharge Current <50 mA
@ = o Test conditions of Electrical Properties: +20 °C, 35 % RH If not specified differently
A e hows HT according to separate documentation
You ExPEC Component conform to REACh and RoHS requirements and standards
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A LOOKINTO THE DATASHEET
WCAP-CSGP, 885012209073

REDEXPERT’

15 %6
885012209073 X
WCAP-CSGP - X7R - 1210
10 % 10.0 yF - 50.0V
1st character 2nd character 3rd character
Capacitance change LR
Letter SeEIRTIpEa Number it tgmperature Letter over permitted =
fimit limmit =
temperature range =
X -55 °C 2 <45 °C A +10% O
Y -30 °C 4 +65°C 8 £15% S owm ||
z +10 °C 5 +85 °C C 22.2% =
6 «105 *C ] =334 z
7 125 °C E +4.7% o
8 +150 °C F 275% -5.00 %
9 «200 °C P =10 %
R +15%
S £22%
T +22%/-33% -10.0% 1
u +22%/-561%
v +22 % /-82%
-15,0 % T
-BE0C -3B0°C -15.0°C EeC L ELle [ BELC 105°C 12550

Temperature
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A LOOKINTO THE DATASHEET

Capacitance vs frequency s
WCAP-AT1H - THT Radial; 2.2 pF = 20%; 450 V(DC); 00"

%‘Q 800.87 yF

Dimensions: [mm] Recommended Hole Pattern: [mm] Electrical Properties:
[ Propertes e cnaens IR
P | Capaciuance LS WIDHY ~20°0 C W a4
7 Pt votage o T )
‘.\ 5= =% | Surps Vokage U, s VIO | ae
/ ’ \ & | Leakage Cummant 100 G 20°C = 1206 | W | am
-P { o | Faomr 0HWINHY +20°C| IF 12 . |
.T?T | / %n::rmn 1 rrnr.:w. Sons { | o
| -,E—,L-
i v
f |ﬁ . M o Electrical Properties:
=—= JE [ Schematic: Properties Test conditions Value Unit | Tol.
\ .E,If. Capacitance 0.25V/120Hz/ +20°C| C 2.2 uF | +20%
i H— CGenorallnformatio: N\ | | Rated Voltage Ug 450 V (DC) | max.
Alrmium Bectu N Capecton
I =T g | | Surge Voltage U 495 vV (DC) | max.
—vert | Bperutng Temporanire 2ENQUp 0 1057 - ~
/*z\—u | Erance G | | Leakage Current 1 min. @20 °C | eak 139.6 pA | max.
"®| o = I + Tk cotnion of Ehcionl Prgertes. + 41 °C, 35 % 55 oot Ngied ifleaty D - tl F i 0.25 W/ 120 He/ 220 °C OF 12 %
™ T Aoy 1) segweale (eammstin Iss] on Factor . ° max.
\ & T Conpoment cestom b REAGY and ﬂ.}.};;;;{w% l - pa - -
Ripple Current 120 Hz @ 105 °C lRipPLE 76 mA | max.
1
[# 1 Vit I
Dlsmater o0 B L | - . T
1 m [ a15 | | rieaatam 3 3 pratere = O
L:: ': | 35 ['n | <0402 ik e ! I .,.....l.. .
{7 Sy 1o LA jrn| s0m2 | § CERotn WCAP-AT1H Aluminum ALE 1 EFOMMSLOSPATELD)
1, P 15 (T4 A2 AR I on T 1 2 . E wcamm —
LI o I | =00 || omeetmen . —o 860241474008
:w!_z)T T = =
— '""'Aflmo'ul‘ ‘A||| 1s oo -~ 2085 Ia w
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A LOOKINTO THE DATASHEET

Capacitance vs frequency T 50087
WCAP-AT1H - THT Radial; 2.2 pF * 20%; 450 V(DO); B i 2
20 -__--_‘h—\\

RN

1.0

\

\; J

-0.5
1E+02 1E+03 TE+04 1E+05 1E+06 1E+07 1E+08

Capacitance [pF]
—

Frequency [Hz]
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A LOOKINTO THE DATASHEET

Leakage current and storage time

100000

10000

Leakage current [pil]
B
S

100

0 50 100 150 200 250 300

Time [sec]
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A LOOKINTO THE DATASHEET

Leakage current and storage time

o (13 capeciter & shvad Iar & 0og Tims wEhout a00hi ng voRage of storegs conditiony of 35 *C of sbeva and moes Tan 75 % rslthe

Cautions and Warnings: :
humidity, e lsakags curent ey incasan
o The beaia0e current mi | st bo nomsa | ket whee: a0piying the reted voltaps to the capacine Dsore uea. I the capaoior was gomd
m 'Oumng cowﬂons w'y to B“ gmds wim'n mon Ban O 15 R 5 10CoT nen b OBy L] gy D Do Cyn o s TTous 8 ponane
Electrolytic Snap-In Capac onik eiSos GmbH & Co. KG: S JESIS Y
o Tha shorsgs cond tons stiged In the onginal packaging sool Lo the s8rRgs time ind nos & he tarsporsion timy of he campossns
Packaging:

* e eections compenetl & desiged o man visctined he Lse i Qeners Shaonk; equipmenl

e [f acapacitor is stored for a long time without applying voltage or storage conditions of 35 °C or above and more than 75 % relative

humidity, the leakage current may increase.
e The leakage current will return to normal level when applying the rated voltage to the capacitor before use. If the capacitor was stored

for more than 6 months, it is recommended to apply DC working voltage to the capacitor for 30 minutes through a 1 k() protective
series resistor.

The caparitor stal rot be operated above the cporatrg mpontire, whish & stsed 1t e datohoet of tha mochc cxsector The
Product Wl’lﬁ achipatis ¥aine of 1% cepactor § CUraiting 13 e appsad teenpasiters, I order 10 achions T mamiet IfGre, De sapeator shauk)
be cpenated at the lowest posstle Sermperatire conditons withis the applcaton

Storage conditions:
5 Rippie cument:

o A corege af Wisth Eokdronk prodacts for longer (han 12 moethe 5 not recommended. Withn aber effects, the terminals may affer

degrsition, Rty b tad solderatiity Thesiwe, o prducts shal be ssed within e pasod of 12 monts hased on the day of The meplied dpple cursert chal ret meooed the speciiod raximun tippla carrect of the copootor. I o bigher rippls carrent ax pornitted is

bt appkad | & G caume acessive Seat gaoanton and hghsr ten peraus inaidk the capacitr, This happens des 1 poks changs sbiacts, This
o Do rot seposs the componerts 1o et sunight p can resuft in damage or Feting shortage of the capoacr and may casme deterprrden. Elecrolydc copmotons are regulafy rot designed b
*  The sterage cendition n the orignad sackaying & defined acoarding b IINEN 617002 w09 In AC applicathons 5nd dppie curset is appiied / dased dve 0 paramtio effects an DC sgnal Plesss see alactnical spaciication witin
o The ervironment In which % capackons am opensied and storsd has D have straosphans charsctintstes and must b Fas of daw v datasheet twr racimu akowod rpple et

cendersation and Yuis gams je.g. chknng, ammonia, sutfur, hydmgen sukhide and Sydimom sskfam)
o oot seposs the capaciin 9 enwion Deoss Wit NRsrdos gas, &ore, ulyavelat rays of ay Mnd of radkaton, Avoud vy contact of he
capactor wits cict mushize, satwstor sproy of wator or ypes of ol drrg sorage

{ e L | -y e irmrr e :
— we
L) | Bos.000 M0 RO v C}@

el WCAP-AI3H Aluminum Electrolytic |M02:01s MesDscoet

WURTH st gy Capacltors -
ELEKTRONIK ‘S3nine $861141484011

MORE THAN
L EY T

T T ot W) SO L b U g g T S 8 T AT VT Tl e
SR pubch o aaifes dupal ¥ Wimtel B it P 99 Rt "V SOVRRCR. SUAY) et SO P Mo
T b4 (AT A Y TR ETEURT VKT 4 O MRTTE JO.E U A D M el ALy L o 0 T
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A LOOKINTO THE DATASHEET
Forming / Repairing of the Oxide Layer

— After shelf-time

10000

= When charging for the first time after a long time
discharged, the forming process while happen again

= Asignificant voltage is required

= With higher voltage the forming is faster

= |eakage current may fall outside of specification

1000

Leakage current [pA]

100

10
0 50 100 150 200 250 300

Time [sec]




REDEXPERT®
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Fast & Easy Component Selection

b

Visible LED Magl*C Power Module Wireless Connectivity & Sensors
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e = https://we-online.com/re/5k9kHYlu
Phinss [ 1 ; e o
Oraee Codu Sipec  Saren Dascription Saw LY G € ¥ T W Y R | EEpIEW: T 50 aHr C{Voc puy) 240V OF a Tew Tow e Limgtn wunn Haight Techeica
a 885012210031 w0 WCAP-CSGP  General Purpose 1812 X7R LOOUF 2108 500¥  >500 MO 145 mi) 1190 900F  26% S50°C 125°C 1158 £50mm  320mm  200mm XIR1812
SS5012200047R oy WCAPCSGP  Seneal Purpose 1210 xR 1004F 210% S0V 300MO ¥Imd 180 s9nF 2358 S50 12550 18% 320mm  280mm  L3Sam XIRIZN0
* §85012203047 o WCAP-CSOP  Genoral Purpose 1210 X7R 100PF $10% 500V »500 MO 352 m0 1060 ;InF 25N 55.0°C 125°C 2158 330mm  250mm  1.25mm  X7RIZ10
v | 5200005 | B |weApcSST | sonTemintion | 1208 [xom | voou [s10x | sov|ssewo|  wamo| vl
u BB5012208092 ap  WCAP-CSOP  General Purpose 1206 X7R 1004F 210% SO0V >500 MO 16.1 o) 1190 BSTOF 20N S50°C 125°C 115N 320mm  160mm  1.60mm  XTR1206
1 SRS 220TI03R g WCAPLEGE  Sewnst Pupose 0805 xTh 1004F 2105 Nay -woMn LR L) 1ea a5 0k " -S5.0%C 125%C +15% 200mm  128mm  1.35mm  X7HO80S
n <+ 885012207103 W WCAP.CSGP  Geoeral Purpose 080% XIR 1.00pF 2105 500V =100MQ 9.59 s} 1100 745 0 0% 88.0°C 125°%C 2154 200mm  125mm  1.25mm XIR0S0S
v
< >
L el 835012209047 843012207103 885012210021 885012208093

34

WOANSCSST XOW e
1004 Wav

WOARLSOP 0% WORP LS5 7R 1689 - OR 18

Capaciiance

mpadance

Copactarce Change
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