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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. Operating 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 (Vp-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.

When using pulse voltage with a steep rising voltage or high frequency AC voltage, it may affect
the reliability of capacitor. Even if using below rating voltage, please confirm the reliability under
actual condition. Also, when the load of a set such as a power supply with a capacitor is changed,
please confirm that the voltage applied to the capacitor has not changed.

Voltage (1)DC voltage (2)DC+ AC voltage (3)AC voltage (4)Pulse voltage
Voltage [\M /
Measuring Vo-p Vo-r 0 Ve—p Ve-p
position 0
O 0 A4 A4 ,_ A 4

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 (S0W 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.
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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
The products listed on this specification sheet are intended for use in general electronic equipment (AV

equipment, telecommunications equipment, home appliances, amusement equipment, computer
equipment, personal equipment, office equipment, measurement equipment, industrial robots) under a
normal operation and use condition.
The products are not designed or warranted to meet the requirements of the applications listed below,
whose performance and/or quality require a more stringent level of safety or reliability, or whose
failure, malfunction or trouble could cause serious damage to society, person or property. Please
understand that we are not responsible for any damage or liability caused by use of the products in any
of the applications below or for any other use exceeding the range or conditions set forth in this
specification sheet. If you intend to use the products in the applications listed below or if you have
special requirements exceeding the range or conditions set forth in this specification, please contact us.
(1) Aerospace/Aviation equipment
(2) Transportation equipment (cars, electric trains, ships, etc.)
(3) Medical equipment (Excepting Pharmaceutical Affairs Law classification Class1, 2)
(4) Power-generation control equipment
(5) Atomic energy-related equipment
(6) Seabed equipment
(7) Transportation control equipment
(8) Public information-processing equipment
(9) Military equipment
(10) Electric heating apparatus, burning equipment
(11) Disaster prevention/crime prevention equipment
(12) Safety equipment
(13) Other applications that are not considered general-purpose applications
When designing your equipment even for general-purpose applications, you are kindly requested to take
into consideration securing protection circuit/device or providing backup circuits in your equipment.
Please refer to the guideline of notabilia for fixed ceramic capacitors issued by JEITA (Japan
Electronics and Information Technology Association, EIAJ RCR-2335).
This guideline describes general precautions (*) for using fixed ceramic capacitors.
Please carefully confirm it and use capacitors safely.

(*) Items for check , explanation/reason/concrete example and failure examples, etc.
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Scope 18 H # [#]

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

AKINAEREEB T FAEAR YE 3 10— B o8 7 a4 v 10 v e R R AR A 45 M e T R

R HLE

Relative standards
JIS C 6422-1991
JIS C 5102-1994

Mention item FCHERNZ

[ATHA & 5 b

(IR THERE B eI B2 (D 2)]
TR R T )

1. Part No. B

2. Operating temperature range A5 FH vhaL 0 [

3. Test condition X Bk

4. Performance P fE

5. Marking AL

6. Figure & Dimension TEAR B R ~F

7. Label & Transport 2537 N 2% S iy
8. Notification before the modification ST IR E TR AR

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

(1) PBDEs (Polybrominated diphenyl ether)

(2) PBBs (Polybrominated biphenyls)

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

products.

FEARG IO T, MEESEIERE, RAEM CLASS 1 & 2 BUIRRAEULFMH .

These products shall conform to RoHS Directive

BT S RoHS 54

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

A i Ry 1

Manufacturing place EEIG AT

Manufacturing site should be TDK Taiwan & TDK Xiamen.
A B 5 PR A 2 35 P % BV TDK A28 P TDK.

o
i
Bl g | # A A | 4 B W ON R

Division FEHE (#5)

Date Issued {FRk H Dwg. No.

Ceramic Capacitors Business Group
Ve % 7 25 A Bl

Ak A
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1. Part No. &4
(Example 1)
CK 45 -E 3FD 103 M Y N N A

L Halogen—free 1/
For general purpose FIZIE 7y (— &)

Lead style EARIEIHK *Note-1 E-1
Operating temperature range ¥ 3 & & [&]

Rated capacitance tolerance FFmAEABE

S N —

Rated capacitance AfEIFER &=

Rated voltage %H7E /AR

Temperature characteristic of capacitance
LA

Figure FEAR

Type code FdfH

X Note—1 yE-1
Lead style E&RIZ4R N : Vertical kink short lead (Bulk) {45437 GEST)

2. Operating Temperature range {FFIEE#IE : 25 C to +105 C 3 Note—2 -2
% Note—2 y#-2 Operating temperature range max. is +105 C
(Including capacitor’ s self-heating max. +20 ‘C)
I e A5 LS A9+105°C, B3 A4S H B % #4+20°C MAX. £

3. Test condition ERXEFIRRE

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.)

SRS R e Ry, FEASMERRRE (RLE 15 ~35°C , tHBHEE 45 ~75% , 860~1060hPa. ) FiEATH{ER LIHIE o
AR T SR SR RE 1 S ) A B R B RS N R S ,  DAAPERREBRIE GRE 20 +2 C. MI¥BHERE
60 ~70 %. 4B 860~1060 Pa.) &EHHKIE.

4. Performance JHEE

The performances shall comply with Table—1
A A A ZEMN R R -1 B IERAS ER
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Table-l ZK-1
QJ%I%% Items JE H Performance £  fg Test method Mg 774

1 | External Appearance No defects which may affect | Internal specified

AN performance. W N B
PR R B

2 | Marking The marking shall be easily Internal specified

AL legible (Paragraph 5) 32 N 52
SMRINE 5, FLIRTEMT H %5

3 | Withstand Between No failure Twice rated voltage 1 to 5 sec
voltage terminals A S charge and discharge current
i 25 AR i1 [H] shall be 50mA or less

DL 2 5B e BREIE 1~5 TP,

70 i R A B 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 6 42 8 /INERvE . DA
Uiy A h 2 i) DC1300V 2 75 Bl

1~5 Fbff, HATH.

BRI PR A ZE 50mA

LR

4 | Insulation | Between 10000 MQ or more DL I The insulation resistance should
resistance | terminals be measured with DC500450V within
T Uit ] 60+5 sec.

LA DC 50050V FEAHIE 605 P e
ZAH
5 | Capacitance With the capacitance and tolerances | Measuring frequency : lkHz +20 %
iFREAE specified with Table-3 to 5 Measuring voltage : 5Vrms. or less
Fra R 3~b BlE L FFE R BN
% HISESAE ¢ 1kllz £20 %
SIS R - s 1

6 | Dissipation factor 2.5 % or less LI AUEEH - 5V(rms) sRLLF
( tand )E¥E

7 | Capacitance temperature |E : Within -55 % ~ +20 % LA/A | The capacitance measurement
characteristic should be made at each step
5 A T R specified in Table. temperature

No voltage application coefficient on the basis of a
AhnEE R capacity level of Step 3.
P N RRELRE R . WERELIE
KR 3 M BEHAEE,
Step 5B 1 2 3 4 5
Temp. ("C) |20*2 | -25+3|20%+2 |82 |20+£2
Initial :pre—heat 125%2°C, 1h,
leaving room temp. for24= 2h.
WI: 12542° C, 1h ApRFRIFEUELRRE
NESRE, 24+ 2h HE.

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
YR YioRoa be damaged termination.

BAANET R, TEIEAR 5] 77 Wit m 10N 1977,
B MR

_3_
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Table-1 Continue F®-1 (4D
I;j%ﬁ% Ttems I H Performance £ f¢ Test method =RES TV
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
U -oR % thoh i shall not be damaged the body shall be inclined through an
BB, angle of 90 degrees, then the body
ER AR 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.
FEEARS M7 M 5N 177, i
AnABL 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 IR R Displacement: 0.75mm
i % P Capacitance | Within the value specified |Total duration: 6 hours
change with No.5 (2 hours for each direction: X, Y, Z)
FFREAEY | A5 e 2 S HE B 10~55 Hz
% FARIE: 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 ) | fFEHRTE-6 MIECHETIRIASE
THAE
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
555 T B Capacitance | E : within +15 % PAN Dipping depth: 1.5 to 2. 0mm from the
change bottom of lead terminal.
EEAsE (shielding board shall be used. )
2 FREIRE 1350+ 10°C /3. 5+0. 5 7
Withstand |[No failure . 260+5 C/10+1 #
voltage 1 S5 RIEAE: BESEARRH 1. Smm~ 2mm (fff
fiif 7 AR FHIESERO
Between BRI FRERBTNE, 1~2 /N
terminals HIE
Uiy~ [H]
11 | Solderability At least 3/4 of circumferen— | Soldering temperature : 245 +5 C
1851 tial dipped into solder Dipping time : 2 £0.5 sec.

shall be covered with new
solder

B Em FEAEE 2 75%
DA b THRE A A 85 P e 25

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

JESGVREE . 245 +5 °C
RSN 2 +0.5 B
FARBURE £ 25Wt%.

_4_
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Table-1 Continue -1 (&
ijﬁ?ﬁ% Ttems JH H Performance 1% g Test method BEJT1%

12 | Temperature Appearance |No marked defect Temperature cycles first, then
cycle and AEH A B BA dipping cycle should be tested.
dipping cycle |Capacitance |E : Within +20 % LA Temperature cycle: 5 cycles
WL K change Step 1: —-25°C, 30 min.

RIET IR HEAEY Step 2: room temp., 3 min.
RS Step 3: +105°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.
HEFE Step 2: 0°C, 15 min.
Insulation |[1000 MQ or more VI I (saturated aqueous solution of salt)
resistance Precondition :pre-heat 125+3°C, lhr,
4845 HHT leaving room temp. for 2442 hrs.
Withstand |No failure MEZAEER: 5 cycles
voltage 1 B WEE 1. -25°C .30 o
i B R R 2. R34
Between LEE 3. +105°C .30 43
[terminals} SRR 4 HARL3 4
i RIENEIR: 2 cycles
ER1: +65°C 15 43 (JEK)
WEE2: 0°C 154 (BAIEEEK)
RIETE: 78 125+3CHRIGM T, #AT 1
NRFEAVEEE, I RAREUEARRE T A,
24 £ 2 /NRFEATIEDE, FTASE A0 ME .
1% IR PSR B AREME IR AR R B ARk
B, 24+2h .

13 [Moisture Appearance |No marked defect Test temperature : 40 =2 C

resistance AN fEHH BE S Relative humidity : 90 to 95 %
i} 35 14 Capacitance |E : Within +£20 % DL |Test time : 500 +24, -0 hours
change Capacitors shall be measured after
Steady state ] FEAEY leaving it under room temperature for
LiEIN S 1 to 2 hours.
Dissipation |5.0 % or less PATN 7E 40 £2 C. MEHEE 90 ~95 %1
factor {ER RIS P CE 500 +24, -0 /)
(tan 8 ) R, BUHFEER TE 1| ~2 MReAlE.
1
Insulation |1000 MQ or more L\ E
resistance
# 45 FHPT

_5_
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Table-1 Continue -1 (&
g%%% Ttems I8 H Performance P  #& Test method EREHJTV%E
14 [Moisture Appearance |No marked defect Test temperature : 40 2 C
resistance AR I RE R Relative humidity : 90 to 95 %
loading - — - Test time : 500 +24, —0 hours
i} % 4 AT Cipamtance E : gltﬂm f;g ZO ﬁg rated voltage applied.
imiigg?nggz » Within 20 % Capacitors shall be measured after
2§£§‘frgg‘5i leaving it under room temperature
S - N for 1 to 2 hours.
Dissipation |5.0 % or less AP Charge and discharge current shall
factor6 be 50mA or less.
( ;S;% ) fE40 +2 C. MHERRE 90 ~95 %HE
ArE . MRAE VR A BN A e B, KR4 500
Insglitlon 500 MQ or more L L 194, 0 /B, DURE RSB RRCE, 1
resistance ~ 2 INEHRISE .
AL HACHCB VR H12E 50mA L.
15 |High tempera-— Appearance |No marked defect Test temperature : 105 £3 C
ture loading AN A R LR Test time : 1000 +48, -0 hours
==X - —— - 150% rated voltage applied.
Cipac1tance E : g}tﬁ}n ffég ? Ei{g Capacitors shall be measured
CAMge o | M EO Initial:pre-heat 125 +2 C, lh,

B A =AY

xR

Dissipation

factor

(tan § )
HHAE

4.0 % or less PA'F

Insulation
resistance

ek JiZE AN

2000 MQ or more Pl E

leaving room temp. for2442h.

After test: leaving room temp. for 24
+2h

Charge and discharge current shall be
50mA or less.

fE 105 +3 CHTEEAE e 1.5
GRAE TR B R, KR4 1000 +48,
-0 /J\B%y

I 76 125+ 2°CHEM T, 1h SRR
HERRETS HAACE, 24+ 2h HIEK.
TG EARMERRE TS, 2442h I
o FUIN FE IR A 7E 50mA BLF o

76i
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5. Marking ZC9%
Marking on the one sides MR
Mark color black or nearly colors FCHEFR7NEA 4y 2 (0 Bl Bl BA (A FH 1T 2 BH T

it R B

Marking item ZR/RIEH Example ZF~l
1. Rated capacitance N ERE ¢ 103
2. Tolerance capacitance BEREARE M
3. Rated voltage ZHE =R © 3kV
4. Manufacture’ s name Bl EE 4 : TDK
777
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6. Figure & dimension JEIRE R ~F
6.1 Vertical kink short lead (Lead style: N / Bulk)

(S RISAY Grak:N / BCRE)

D31 T

4.0 Max.
4.0 Max

—

+

Lo

$0.6+0.05
Unit @ mm

FAL

%1 Body diameter (D) is reference value if
D is smaller than maximum dimension of

lead to lead distance (F).

R ER D) LRI (F) & KA/,

D Z2%1d.

%2 Coating on lead shall not extend beyond
the bottom of vertical kink.

P % (BB R L) ANl e i A AR B .

Coating material: Epoxy resin (Color: Blue)
fax Rl IREMIE (BEf)

(Flame class): UL94, V-0
Solder (Pb less)

1R ()

= ®

///// Electrode: Copper
whe g

Dielectrics : Ceramic
NEHE: W&
Lead wire: CP wire (Tin plated copper covers steel wire,

Pb less: Fe-Cu-Sn system)
A PAR (JESREESS 8N M EMAR Fe-CuSn R)
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7. Label and transport  FE%F I iE 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.

B RS, PRAE S e T8 i K IR h S S ARG e T

LAERTIMAS a0 A AR %%

a) TDK item name B ity 44 7
b) Quantity W
c¢) BATCH No. tH B A 1 A 5
d) Manufacturer’ s name #iE TR 4
e) Country of origin Jo 2 [
f) Your Part No. EgEy
Bulk
=
e Package
Polyethylene Pack N5
LIy SRR

Label /EI

T
P i

8. Notification before the modification %88 KIS HTHG4%
We’ 11 previously notify the modified place of manufacture, manufactured articles and materials.

RLES T UG TR LR TRy, S, SR
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T.C. HF A EmERE - E
Rated voltage ZHTE &Mk . DC 3kV

Vertical kink short lead (lead style: N / Bulk)
fEsEEa Y Ge9E: N/ #eERD

Table—-1 Continue -1

Cap. T.C C-Tol. Dimension (Unit : mm)
YO% )gagug& TOF bant g{%- AREIFE || R Rt B fir
R HH e (pF) | B PEEE D Max. T Max. F
CK45-E3FD103MYNNA 10000 E +80, —20 17.5 6.0 10.0£1.5
()Reference Value
O WHIBUE A2 %E
Flow soldering recommended condition J§&#5EiRkIGAt

Soldering

(IE=nEY)

~10s max.

260+5C
D)
&
2
© I Permissible
I Temperature
H N N >
g & WAL 22
h ?c% AT§15OOC Gradual
.%D V] @ooling
5O WA SR
=
o o o,
2 () IOOC_ 120°C
. 30~60s R
/ TH N2
Pre-heating

Time ;[ (sec) ———»

Fig-1(&-1)
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