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Handling precautions for High voltage ceramic capacitors

Please read the following closely before using these products.

[ Safety precautions ]

The following precautions should be observed strictly to ensure safety design.
Misuse of the product may lead to smoking of the product.

A Cautions
1.0perating voltage

Use within the rated voltage of capacitor between terminals. For DC rated voltage application,
you should control the peak voltage (Vo-p) under the rated voltage in case the AC voltage is
superimposed on the DC voltage. Use within the rated voltage includes peak voltage (VVp-p) when
AC voltage or impulse voltage applied in a circuit. Confirm irregular voltage (surge voltage, static
electricity, switching noise, etc) occurs in the equipment used, and use within the rated voltage
containing the irregular voltage.

When the capacitor is used as a noise suppressor in the AC primary circuit, the voltage proof test
should be within the specified conditions (voltage, time, wave form, etc).

Connect by confirmation of non lose contact, and the voltage is started to apply to the circuit from
zero to the specified voltage and it is stopped applying from the voltage to zero.

\oltage (1)DC voltage (2)DC+ AC voltage (3)AC voltage (4)Pulse voltage
\oltage W\. /
Measuring Vop Vor 0 Vop Vep
position 0
0 A 4 O A\ 4 Y ,_

2. Operating temperature
Be sure to use only those operating temperature described in our catalogue or specification.
Keep the surface temperature under the maximum temperature, which includes the maximum
self-heat temperature of 20 degree C.

3. Self-exothermal
Self-exothermal temperature should be within 20 degree C on the condition of atmosphere
temperature 25 degree C without the influence of wind such as the cooling fan. Be sure to use a
capacitor in a circuit of current increase by AC voltage or pulse voltage applied.
When high frequency voltage or impulse voltage applied in a circuit, reliability should be influenced.
Take into considerations the load reduction and self-exothermal temperature, even if voltage should
be within the rated voltage.
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A Cautions

4. Capacitance change of capacitors
For some of the capacitors, capacitance value may change considerably in the temperature range, or
by applied DC voltage. And capacitor has aging characteristic (capacitance decreases by keeping as it is).

When you use the capacitor in the time constant circuit, consult TDK whether the capacitor is available or
not.

5. Vibration of capacitors
When the capacitor class 2 is used in the AC circuit, or pulse circuit, the capacitor might vibrate or noise
might occur in the specified frequency. Be sure to confirm the conditions before using the capacitor.

6. Usage of capacitance and storage
Don’t use capacitors in the following environments:
* Direct sunshine
* Areas directly exposed to water or salty water
* Areas that become dewy
* Areas filled with toxic gases (such as hydrogen sulfide, sulfur dioxide, chlorine, ammonia, etc)
*Areas exposed to excess vibrations or shock conditions described in our catalogue or specification.
Store capacitors in an environment from -10 to 40 degree C, with 15 to 70%RH for 6 months maximum
and use within the period after receiving the capacitors.

7. Inserting precautions
When inserting capacitors into the PC board by automatic insertion machine, confirm the conditions
(such as pressure of pusher, adjustment of clinching portion) and minimize the impact force by
chucking the body, or clinching the lead terminals.
Distances between the hole position onto a PC board should be equal to the pitch of capacitors.
When stretching the lead terminal, any force may load the bottom of the capacitor body and result in
damage to the insulation coating. Severe damages may cause poor reliability.

8. Soldering
Don’t immerse the capacitor body into the molten solder, and don’t solder the terminals by reflow
soldering. Use PC board, and solder the terminals in the opposite side of the body. Soldering conditions,
such as pre-heat temperature, soldering temperature, and soldering time, should be followed by the
descriptions in our catalogue or specification. (refer to Fig.-1)
Adjust the amount of solder within the proper volume. Select an appropriate soldering material.
When using soldering iron for installing capacitors or reworking onto the PC board, sufficient pre-heating
and temperature control should be used. We recommend that the iron condition is 35010 degree C/
3.5£0.5s. as 1 time, and you should use an adequate tip diameter ( ¢ 3mm Max.) with the soldering iron
as well as a proper wattage (50W Max.). Don’t touch the capacitor body directly with soldering tip,
except for the terminals of capacitor.

9. Flux
When using flux for soldering capacitors onto the PC board, spread it thinly and uniformly.
Flux will be composed of halogenated material less than 0.1 wt% (cl conversion).

Don’t use a strong acid grade of flux. When using water-soluble flux, sufficient cleansing should
be done.

PLP Spec No. HVO095F19

@TDK [DWG_ No. fI-bk 54wk XB9-1102-4J1C (00)]




A Cautions

10. Cleansing
When the cleansing should not be sufficient, the cleansing liquid or any residue might leave on the
capacitor body, they may deteriorate the insulation coating or performance (insulation resistance, etc).
When using ultrasonic cleansing, avoid transmitting vibrations onto the PC board. Conditions of
ultrasonic cleansing, such as output frequency and time of the method, should be taken into
considerations.
After cleansing capacitors, dry them well. Cleansing liquid should not contain electrolyte, nor leave
any residue. Through the result of the cleansing method, confirm whether the quality of the capacitors
have been affected due to the conditions.

11. Coating or molding
When coating or molding capacitors after installing components onto the PC board, confirm whether
the performance of capacitors may not be damaged by the work.

12. Mechanical stress
Don’t submit to excessive mechanical shock. Don’t use capacitors which may have been damaged due
to dropping, etc.
If possible, avoid bending the terminals of capacitors. In an unavoidable case of bending, use a small
jig to decrease the mechanical stress on the capacitors.

13. Others

Please contact TDK before using our capacitors listed in this catalogue or specifications for the
applications listed below which require especially high reliability for the prevention of defects
which might directly cause damage to the third party’s life, body or property, or when intending to use
one of our capacitors for other applications than specified in this catalog or specifications.

* Medical equipment

* Aerospace equipment

* Power plant equipment

* Aircraft equipment

* Transportation equipment (vehicles, trains, ships, etc)

* Undersea equipment

* Traffic signal equipment

* Disaster prevention, crime prevention equipment

* Data processing equipment exerting influence on public

* Application of similar complexity and, or reliability requirements to the applications listed in

the above

Please refer to the guideline of notabilia for fixed ceramic capacitors issued by JEITA (Japan Electronics
and Information Technology Association, EIAJ RCR-2335).

PLP Spec No. HVO0O95F19
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Scope 18 F # [#]

This specification applies to ceramic insulated capacitors disc type used in electronic equipment.

AN A S FAEAR Y P 3 10— o8 1 e v 110 v v R R AR P Pl e e R

Relative standards #HREIRIE

JIS C 6422-1991 (R BT e PR EAsE (Fi 2) ]
JIS C 5102-1994 CHHJA &7 HEAs B e s as el B 7 ]
Mention item FCERNZ

1. Part No. B

2. Operating temperature range 15 FH 78R P 50

3. Test condition il B A A

4. Performance PR

5. Marking AL

6. Figure & Dimension %Hﬁﬁﬁf

7. Label & Transport T}'\/\ 5N N IE iy

8. Notification before the modification ST R HE TR AR

We do not use the following material (1), (2) in these products.
AHL S ARAS R B 44 IR AR o

(1) PBBs (Poly Bromo Biphenyls)

(2) PBDEs (Poly Brominated Diphenyl Ethers)

We do not use Class I and II ODS (Ozone depleting substances) in all our process of these
products.

FEARR I T, AT, R CLASS 1 & 2 B RABILEYE .
These products shall conform to RoHS Directive.

B TFA RoHS $54.

These products are Halogen—free. (Br =900ppm, C1=900ppm, Br+Cl=1500ppm)

A i Ry 1

Manufacturing place EEIG T
Manufacturing site should be TDK Taiwan & TDK Xiamen.

ASH i 1) 2R A 35 P 2 22 TDK [ JE 1] TDK

g
H
&
Bl | ®£ A8 | 8 X4 # OE N K
Division ZEZEE () Date Issued {EfKH Dwg. No. flAkE4mTE
Ceramic Capacitors Business Group 2014, 12. 29 XBI-1102-471C (00)
W & R A A% g o
717
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1.

Part No. B4
(Example f51])
CK 45 -E 3 103 Z Y N N A C
|
¥ Note—1 -1

Lead style E4RFAR N

Vertical kink short lead (Bulk)

Internal control No. N#B4w5%E

Halogen—free &M

For general purpose FHIRIE 4y (—/% M)

Lead style EAREAK ¥Note-1 JE-1
Operating temperature range 175 & &3 [F
Rated capacitance tolerance FFmAEATBE
Rated capacitance A fEIFER &=

Rated voltage %HiE /M

Temperature characteristic of capacitance
R A B R

Figure TEAR

Type code FEZH

SR (B

2. Operating Temperature range fHFME#IE : -25 C to +105 C 3 Note—2 y¥-2
% Note—2 y#-2 Operating temperature range max. is +105 C

(Including capacitor’ s self-heating max. +20 C)
e A FRLRE A5+ 105°C, 035 B A A H B $580+20°C MAX. 7E N .

3. Test condition :REFIRAE

Test and measurement shall be made at the standard condition,

(Temperature 15 to 35 C,

relative humidity 45 to 75 % and atmospheric pressure 860 to 1060 hPa.),Unless otherwise

specification herein.

If doubt occurred on the value of measurement, and remeasurement was

was requested by customer capacitors shall be measured at the reference condition (Temperature
20 +2 C ,relative humidity 60 to 70 % and atmospheric pressure 860 to 1060 hPa.)

A R e Ry, TEAEYEARRE GREE 156 ~35°C , AH¥HEAE 456 ~T75% , 860~1060hPa. ) NI4T skl Sl RE

AR QT A T4 R T 00 e P 2 A 5 ) e ) SR A T L T,

60 ~70 %. B 860~1060 Pa.) %EHHIE.

. Performance T%fE

The performances shall comply with Table—1

TR AR SN LR -1 IR R

STDK

DUHERRERIE GRUE 20 £2 °C. AREHRE

[DWG  No. fhHEE#YE: XB9-1102-4J1C (00) |




Table-1 -1
2%%% Ttems JE H Performance %  f& Test method EREHJT7VE
1 | Appearance and dimension | The appearance and dimension Visual check and measuring with

AN T R~ shall be as given in paragraph | Micrometer.
6 and Table-2 H s A A
SN 6 L3K-2 T8 AR~ RO
2 | Marking The marking shall be easily Visual check
AL legible (Paragraph 5) H ke .
SHRINA 5, FLRTEMT H 5.
3 | Withstand Between No failure Twice rated voltage 1 to 5 sec.
voltage terminals A S charge and discharge current
i 75 AR i1 [H] shall be 50mA or less
DL 2 5B e BIREE 1~5 TP,
70 i R A PR A AE 50mA PR
Between No failure The metallic small ball method
terminal 4 R 1300V DC (1 to 5 sec.)
and Charge and discharge current
exterior shall be 50mA or less.
cladding &Nk, A
Uiy ¥~ h 2R i DC1300V 2 75
1~5 Fbff, HFTH.
BIPRAE 50mA
LR
4 | Insulation | Between 10000 MQ or more DL LI The insulation resistance should
resistance | terminals be measured with DC500450V within
P Ui ] 60+5 sec.
LA DC 50050V EEAHIE 605 b5
ZAH
5 | Capacitance With the tolerances specified | Measuring frequency : lkHz +20 %
iFREAE with Table-3 to 5 Measuring voltage : 5Vrms. or less
FFaR 3~ MELHRZE
BIEAZR ¢ 1kHz £20 %
SHIl 22 = fBR . y
6 | Dissipation factor 2.5 % or less LI AEERE : BV (ms) BLF
( tand )
7 | Capacitance temperature |B : Within £10 % PAN | The capacitance measurement should be
characteristic E : Within -55 % ~ +20 % LLIN | made at each step specified in Table.
P9 A L R temperature coefficient on the basis
No voltage application of a capacity level of Step 3.
A
P N RRELRE R . WERELIE
KR 3 B EH AEE,
Step 5B 1 2 3 4 5
Temp. (°C) 202 | —25+£3| 202 |8 =*x2 | 202
8 | Strength of | Tensile Lead wire shall not be discon— |The force of 10N shall be applied
terminal strength nected, and capacitor shall not | to the axial direction of the
Vi 1o bioRoa g be damaged termination.
IRARAET R, FEIEAR S| 7 M hn 10N #9776
B A NEAR

igi

S&TDK
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Table-1 Continue F®-1 (4D
I;j%ﬁ% Ttems I H Performance £ f¢ Test method =RESTVE
8 | Strength of Bending Lead wire shall not be The force of 5N shall be applied to the
terminal strength Disconnected, and capacitor |axial direction of the terminal and
ety % o R shall not be damaged the body shall be inclined through an
BB, angle of 90 degrees, then the body
BRI shall be returned to the original
position. Furthermore the body shall
be inclined to the other direction
of 90 degrees. This operation shallbe
carried out two times.
TEEARSI 7 M 5N 1177, &
HKAn AR R R 90° A E 18 R
180° AHAL BRI [FIZJFE, EE 2
Ko
Vibration Appearance | No marked defect Vibration frequency range: 10 to 55Hz.
9 | resistance AR I RE R Displacement: 0.75mm
T % P Capacitance | Within the tolerances speci— | Total duration: 6 hours
change specified with No.b5 (2 hours for each direction: X, Y, Z)
FFREAEY | FEHE-5 BELHRE B 10~55 Hz
T2 ArF%: 0. 75mm
Dissipation | Within the value specified | Bifi: 7 X, Y, Z 3 ff /58 2 /N,
factor with No. 6 HE 6 INRFo
(tan 6 ) | FFrE8R5E-6 MECH B E
10 | Resistance to | Appearance | No marked defect Soldering temperature:350+10°C/3.5+
soldering heat | 4N 0 A 2R L 0.5 s or 260+5C/10+1 s
585 T B Capacitance | B : within = 5 % PAN Dipping depth: 1.5 to 2. 0mm from the
change E : within £15 % DALY bottom of lead terminal.
EEAsE (shielding board shall be used. )
2 FR B 1350+ 10°C /3. 5+0. 5 7
Withstand |[No failure . 2605 C/10+1 #
voltage 1 S5 RIEAE: BESEARRH 1. Smm~ 2mm (fff
i E A FHIESERRO
Between RSB IE B CE 1~2 /N NRR
terminals R
Uiy~ [H]
11 | Solderability At least 3/4 of circumferen— | Soldering temperature : 245 +5 C
15851 tial dipped into solder Dipping time : 2 £0.5 sec.

shall be covered with new
solder

Concentration of solution shall be
about 25 % colophonium in weight ratio.

AR E T R R E 2 T5% | EERIEE. 245 £5 C
CL_E- TH A AR 85 T B 25 RSN 2 +0.5 B
FA TRV E 25 25Wt%.
_4_

S&TDK
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Table-1 Continue F-1 (&)
ijgﬁ% Ttems 1 H Performance M  fE Test method EXEH T VE
12 | Temperature Appearance |No marked defect Temperature cycles first, then
cycle and AEH A B BA dipping cycle should be tested.
dipping cycle |Capacitance |B : Within =10 % LA Temperature cycle: 5 cycles
WL K change E : Within £20 % VIIN Step 1: —-25°C, 30 min.
RIEETR HEAEY Step 2: room temp., 3 min.
RS Step 3: +125°C, 30 min.
Dissipation |5.0 % or less LAF Step 4: room temp., 3 min.
factor Dipping cycle: 2 cycle
(tan 6 ) Step 1: +65°C, 15 min.
Insulation |1000 MQ or more LAk Step 2: 0C, 15 min.
resistance (saturated aqueous solution of salt)
#1845 BHPL Precondition :pre-heat 125+3°C, lhr,
Withstand No failure leaving room temp. for 2442 hrs.
voltage {0 L WEZIEER: 5 cycles
T e 1 ABE 1. -25°C .30 &
Between WEE 2. W3
[terminals} SRR 3 +125°C 30 43
e it SRR 4 HARL3 4
RIEEER: 2 cycles
WER1: +65°C 15 43 (JEK)
R 2: 0°C . 154y (BAIEEE/K)
ATEHE: 7F 125+3°CHMM~, #4171
INRREERE, B RAEUEARRE T 2442
NREZEATIE ,  PTSE A WME
1BIEE: R ERIEERET 24+2
ANRFAR,  FRIIE .
13 [Moisture Appearance |No marked defect Test temperature : 40 =2 C
resistance AN fEHH BE S Relative humidity : 90 to 95 %
iy 35 14 Capacitance |B : Within 10 % LLJN |Test time : 500 +24, -0 hours
change E : Within £20 % PLIN Capacitors shall be measured after
Steady state ] FEAEY leaving it under room temperature for
£ ARRE S 1 to 2 hours.
Dissipation |5.0 % or less PATR 7E 40 £2 C. MHEHEE 90 ~95 %1
factor (RIS CE 500 +24, —0 /NHf
(tan 6 ) B, BUHCESH FHCE 1 ~2 D
Insulation |1000 MQ or more UL E e e
resistance
#4x PHPT
14 |High tempera— |Appearance |No marked defect Test temperature : 105 *+3 C
ture loading AN 10 A 2R L Test time : 1000 +48, -0 hours
=ik F 4 Capacitance |B : Within +10 % ULy | 160% rated voltage applied.
change E : Within +20 % LIy |Capacitors shall be measured after
HEA RS leaving it under room temperature
fh % for 1 to 2 hours.
Dissipation |4.0 % or less PAF Charge and discharge current shall be
factor 50mA or less
( tan & ) ?—: 1505 Egagaﬁﬁgﬁigfij%ngﬂbﬂ 1.5
- ; TR E BRI LR FE B, KR4 1000 +48,
Insglatlon 2000 MQ or more UL I 0 N, B BT FE 1 ~2
reswtapce B S 3R
KRBT Rleie

H AR AR 1 7E 50mA PLF.

_5_
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Table-1 Continue F#-1 D
ijﬁ?ﬁ% Items H Performance £ Test method FRBR vk
15 |Moisture Appearance |No marked defect Test temperature : 40 £2 C

resistance AR I RE R Relative humidity : 90 to 95 %

loading - S - Test time : 500 +24, -0 hours

T & Capacitance |B : W¥th%n +10 ?) I%\W rated voltage applied,
i&a;giaﬁéﬁ E : Within £20 % HAN Capacitors shall be measured after
H?‘E,E‘ﬁg&“ leaving it under room temperature
%i . - for 1 to 2 hours.
Dissipation |5.0 % or less PAF Charge and discharge current shall
factor be 50mA or less.
(tan &) 7540 +£2 C. FHEHRIE 90 ~95 % [l

ME R A P MAH E BB, RF4E 500

Insulation |500 MQ or more P\ +24, -0 /N, B EESEEFHE 1 ~
resistance 2 /NS HIRE o
H a5 ST H A FE PR 7 50mA LLF.

i6i
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5. Marking ZEC9%
Marking on the one sides MR
Mark color black or nearly colors FCHEF7NEA 4y 2 (0 Bl Bl BA (A FH 1T 2 BH T
Temperature characteristic : B
FFEAESAZ: B
Dia: 6.0 mm Max.
BEEE: 6.0mmA T
Marking item ZF/RIEH Example ZFnl
1. Rated capacitance NBFERE 1 331
2. Tolerance capacitance FERAEANRE K
3. Rated voltage B B 1kV
Dia: 6.5mm Min.
L EH&: 6.5mmbll E
Marking item ZR/RIEH Example R4
1. temperature characteristic FFmAEMERE B
2. Rated capacitance NBTFEAE 1 222
3. Tolerance capacitance FREAEARE : K
4. Rated voltage EECEL S o 1kV
Tolerance of capacitance K : =10 %
HREAENAZELLT
Temperature characteristic : E
HREAENSZ: E
Dia: 6.0 mm Max.
R EL: 6.0mmPL R
Marking item ZR/RIEH Example /R4
1. Rated capacitance NTREFEA R 1 471
2. Tolerance capacitance FEAETRE Y/
3. Rated voltage BT R . 1kV
Dia: 6.5 mm Min.
R EA: 6.5mPl B
Marking item F/RIEH Example
1. Rated capacitance NTREFEAE : 103
2. Tolerance capacitance HEREdARE 1
3. Rated voltage RHE R . 2kV
4. Manufacture’ s name gk 2 4 . TDK
Tolerance of capacitance Z : + 38 %

WP B 2

i7i
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6. Figure & dimension  FEHRA T

Vertical kink short lead (Lead style: N / Bulk)
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%1 Coating on lead shall not extend beyond the bottom of vertical kink.
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Cap. T.C| C-Tol. Dimension (Unit : mm)
Your part No.| TDK part No. | g || pAR Rf 37
a2 H =] e
= PR TDK 5 4 KA (F) R RO [ D Max. | T Max. F b d
CK45-E3DD103ZYNNAC | 10000 | E |+80,-20 | 14.5 50 |7.541.5| 0.6

Coating material: Epoxy resin (Color: Blue)
Mgkl IREMIE (Bt

(Flame class): UL94, V-0
Solder (Pb less)
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Dielectrics : Ceramic G0
NEHE: WE

Lead wire: CP wire (Tin plated copper covers steel wire, Pb less)
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7. Label and transport  FE%F JiE i
Capacitors shall be packaged prior to shipment so as to prevent damage during transportation and
storage. Sipping carton contains the following information on the label.
W R, PR AT B R I e S R P 2 RGN EE T
FLEEFEIAE a0 N2 AR .

a) TDK item name LU

b) Quantity W

c) TDK inspection number B A A R
d) Manufacturer’ s name #iE TR 4

e) Country of origin Je 2 [

8. Notification before the modification — #FEE IS ATHI4R
We’ 11 previously notify the modified place of manufacture, manufactured articles and materials.

ROEYIT . RUOGTERMRIEE Ry, SRS, AR

Flow soldering recommended condition /5858 ikfisft

Soldering
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