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US CAPACITORS

OPERATING TEMP.

—25~+857C

TR 131066 L 1460 H Y |

106/ (- X BT b S 1> T v T

« Available in two shapes:106 and 146.
insulated type is available in the 106 type.

IFTRE A

- For applications requiring a IFT built-in type capacitor.

(5]

imtE (VDC} Fo4R(mm) B EERHE (ppn/C) AHBEER (pF) BRETEE
[ 50 106_| 7mm B8 CH 060 ] D + 05 pF
146 | 5mm & A LH —80+60 100 10 J £+ 5 %
PH —150%60 221 220 K +10 %
RH —220£60 M +20 %
e SH —330+60
TH —470260
W - a3 uJd —~750+120 o
CA [HZ (%R0 )— B&W UK —750£250 WHERIS
Sa  [H&(BRED ) FERY YV V. VN \ R
SH |BFH — FRBH A= AN—2R

A= AN—2

US2A106RH1T01J OOOO
s meQues aeeees s SeOeesas O EESE———@)E—————

(6]

Rated voltage{(VDC) External dimensions(inch} Temperature characteristics(ppm/C) Nominal capacitance(pF) Capacitance tolerance
u [ 50 106 | 7mm square CH 060 example D + 05 pF
146 | Smm square LH —80-£60 100 10 J + 5 %
PH —150+60 221 220 K +10 %
RH —220160 M +20 %
e SH —330£60
TH —470%60 o
Type uJ —750%120
CA Single unit:insulated UK —750+250 Internal code
Sa Single unit.non-insulated ALAA ] Standard Product

SH Ladder type:non-insulated

s=Blank Space

TAIYO YUDEN
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AR RS Insulated type

FE#B T Non-insulated type
B 5L Bulk type(CIS) 12 L Z# Ladder type({ISH) B2 Bulk type(CICA)
L 0.2max(0.008)
e Y ¥ 401
—m % v i +0.05(0.002) T
. 2% I s JIL 1 T i
g 8
—fl— ¢ Te—gry———y 5
X v ° -,
;4_F__>: Direction of feed P '
TYPE 106 146 106 146 106
L 5.4+0.2(0.21310.008) | 4.45%8,5(0.17528010)|  5.430.2(0.213+0.008) | 4.45% o5 (01752 5010 5.7max(0.224max)
[ 26min(1.02min) 26min(1.02min) — — 24min(0.945min)
#D1 2.3+0.2(0.091£0.008) | 1.9+ 84(0.075% § 410 ) 2.320.2(0.091£0.008) 1.9+ 35 (0075t Jo1p) I 2.5max(0.098max)
$D2 1.8+0.2(0.071+0.008) | 1.5max(0.059max) \_1 .8+0.2(0.071+0.008) 1.5max(0.053max) —
F 4.4+0.6(0.17320.024) | 3.4~4.3(0.134~0.169) 4.4+0.6(0.173+0.024) | 3.4~4.3(0.134~0.169) 4.41+0.6(0.173+0.024)
P — — 29:+1(1.14£0.039) 29+1(1,1440.039) —
Unit : mm(inch)

LS

Class Class 1
wv DC50V
Temp. char. CH LH PH RH SH TH (VA UK
Cap(pF)
1018 10}
Ilm = 1%
I82 130 Il
220 I 180 20
1000 - . -
10000 -
50000 —— -
Q ortans C<10pF Q=500
10pF=C<30pF Q=750
C=30pF Q=1,000 Q=500
MRIEH IR 10,000MQmin
it &£ Withstanding Voltage DC150V

I (S, [ISH 106Type
BN (S, (ISH 146Type
IR [ ICA 106Type

SHO110VdVYO E

LI varHAN
Selection Guide

TAT L&
Part Numbers

MR
Electrical Characteristics

L
Packaging

{5
Reliability Data

FREDEE

Precautions

etc
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12 E—4 2 BB

US106Type
100000
— ‘1 m i 41 ) A8
1 %CH!G
1000 CH470J
a
= 100 CH101
{3 UK43'
g T I
S 10
4
£ 1
0.1
001 = T T
1 10 100 1000 10000

Frequency (MHz)

Inpedance-Frequency characteristics
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DIEEHE  (Standard quantity)
MERO /12 L I/ — b Bulk/Reel

B X

RS E (pcs.)

Type £58% Bulk

2L ZY—J Reel

s 108
[JS 146

1000

CI1SH106
[JSH146

10000

[CICA106 1000

@1) —Ju~ti&% Reel Size

55~62 (2.17~2.44)

—

¢ 300min
($11.81min)

¢7+0.5 (0.276+0.020)

16+0.5
(0.630+0.020)

$15+0.5 (0.591+0.020)

Unit : mm(inch)
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R L4 &
® B AR BRA®- W%
1465817 1062147
1.{EARERE —25~.+85C
2RFEERR —25~+85C
3ERBE 50VDC
4. /E T RENFEVWIE ENMNEIE : EMBEX3 (M1
EIANBSRST © 1~58
5AERIER | WM 10000MQLLE ENINEE | EAREE

FIhOBFRS @ 60=5%)

eMBERELUHEE 10pFLLTF | £0.5pF 10pFLLF © +0.5pF RIEEEY | IMHzE20%(HE5 A1)
11pF~180pF : £5% 11pF~430pF : £5% BIEBE © 1.0+0.5Vrms
INATREID: &L
7.Q 10pF &R Q=500
¥ 72X BBER(tans) 10pF~27pF Qz750
30pF~180pF Qz1000
181 . UK ;(30pFR!t)Qz=500
10.6BERRESE CH: 0+ 60 JISC5102. 7. 12IIC& B
WEEIME L LH:— 80t 60 20CEBSCHBRBERELREL . RRUCLWEHT 3
PH: — 150+ 60 o)
RH ! — 220% 60 (Cas—Ca0) X10%(ppm,/C)
SH:— 330+ 60 CaoXaT
TH:— 470+ 60
Ud i — 750+120
UK @ — 7504250
VK : —1000250(ppm/C)
METHRE | SI3RVME BTOTH. BAZOREFEVWI L HIERE © 25N
HOFERSRE | SHORS
B & BIOPE, BAEOREIF LWL WFOEIHIT100gNFEE D) T If . KEEQOMMIS 12
HETONEIRT . COBREESHBTITEV. JhEtlE
ET3, 2EER1AIB EWARICTE S,
HEBREN 28
12,8 AR BFOTSBUEFFLVRALTEDATVBI L JISC5102. 8. 41HICL B,

A TR 1 23025C

BREERE | 2+0.5%

BIERE I AR L) 41£0.8mm
13 A FFERE | HB3A(JIS Z 3282)

13,781 HEL I BLOREY LW E B 40x2C
BREL: JRRE ¢ 90~95%RH
C~U(Ud)=£1.0% % 130 1pFD VT h A K & VELIT SUBRRSRD © 500+2% B
UK=%2.0%% 7z I3 +0.2pF DV Fh h K & WMBELIT AR DR SBU) L RERARIC4~24RRE T B
Q! C~U(UJ)10pFk# Qz450
10~27pF Q=695
30~180pF Q=900
UK(30pFLLE) Qz450
14.FRAT AR BLLREYI VI L JISC5102. 9. 10 ICL B

wREL

C~U(U)=%1.0% % 1= (2 +0.1pFDV T h A A & WMET
UK=+2.0% % 7= 13 +0.2pF DT h A A & WELT

Q: C~U(UI)10pFFKi#li Q=450

10~27pF Q=695
UK(30pFRIL) Q=450

30~180pF Q=900

SRAE 1 85+3C

SRAE T 90~95%RH

BERESRT © 1000+ Y M9

ENMNEE : EREEX2 [€: 20

BNIE LS L, RERECI~2RRNET 3

EIRAE R C . TROKEEZLVLET,

BE5~35C. #ifEE45~85%. TEB6~106kPaTITLET,

BL. WECHEREE U LBEE. 20420, HEMEE60~70%. SEE~106kPaTITV £ T,
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US CAPACITORS

Specified Value
No. Item Temperature Compensating(Class 1) Test Methods and Remarks
146 type 106 type

1. Operating Temperature | —25to +85C

Range

2. Storage Temperature |—25to +85C

Range

3. Rated Voltage 50VDC

4. With Between
standing terminals

Voltage

No abmormality

Applied voltage: Rated voltage X3 (Class 1)
Duration: 1 to 5 sec.

5. Insulation | Between

Resistance | terminals

10000 MQ min.

Applied voltage: Rated voltage
Duration: 605 sec.

6. Capacitance and Tolerance

10 pF or under : = 0.5 pF
11 pF to 180 pF : + 5%

10 pF or under : + 0.5 pF
11 pF to 430 pF : £ 5%

7.Q
or Tangent of Loss Angle

(tan §)

Under 10 pF  : Q=500

10 pF to 27 pF : Q=750

30 pF to 180 pF: Q=1000
UK (30 pF or over): Qz500

Measuring frequency: 1MHz+20% (Class 1)
Measuring voltage: 1.0+0.5Vrms

Bias application: None

10. Temperature Characteris-

tic of Capacitance

Without voltage
application

CH: 0+60

LH:—80+60

PH: 15060
RH:—220+60
SH:—330+60
TH:—470+60
UJ:—750£120
UK:—750+250
VK:—1000+250 (ppm/C)

According to JIS C 5102 clause 7.12.

Measurement of capacitance at 20C and 85°C shall be made
to calculate temperature characteristic by the following
equation.

(Class 1)

(Co— Cu)

20
X10%(ppm/C
G % T (ppm/C)

20

11.Terminal Tensile

Strength

No abnormality such as cut lead, or looseness.

Applied force: 2.5N

Duration: 5 sec.

Torsional

No abnormality such as cut lead, or iooseness.

Suspend a mass of 100g at the end the terminal, incline the body
through angle of 90° and return it to initial position.
This operation is done over a period of 5 sec. Then second
bend in the opposite direction shall be made.

Number of bends : 2 times

12. Solderability

Over 75% of the terminals shall be covered with fresh solder.

According to JIS C 5102 clause 8.4.

Solder temperature: 230+5C

Duration: 2+0.5 sec.

Immersion depth: 41+0.8mm from terminal root
Solder type: H63A (JIS Z 3282)

13. Damp Heat

Appearance: No significant abnormality
Capacitance change:
G to U (UJ): £1.0% max. or +0.1pF max., whichever is the greater.
UK : £2.0% max. or +0.2pF max., whichever is the greater.
Q: C to U (UJ): Under 10 pF : Qz450
: 10 to 27 pF : Q=695
: 30 to 180 pF: Q=900
UK (30 pF or over) : Q=450

Temperature: 40+3C

Humidity: 90 to 95 %ARH

Duration: 500+ 25‘ hrs

Recovery: 48+4 hrs of recovery under the standard

condition after the removal from test chamber.

14 High Temperature
Loading Test

Appearance: No significant abnormality

Capacitance change:

C to U (UJ): £1.0% max. or +0.1pF max., whichever is
the greater.

UK : £2.0% max. or £0.2pF max., whichever is the greater.

Q: Cto U {UJ): Under 10 pF : Q2450

: 10 to 27 pF : Q=695 30 to 180 pF: Q=900
UK (30 pF or over) : Q=450

According to JIS C 5102 clause 9.10.

Temperature: 85:+3C

Humidity: 90 to 95 %RH

Duration: 1000+ 48 hrs

Applied voltage: Rated voltage X2 (Class 1)
Recovery: 1 to 2 hrs of recovery under the standard

condition after the removal from test chamber.

Note on standard condition: "standard condition" referred to herein is defined as follows: 5 to 35C of temperature, 45 to 85% relative humidity, and 86 to 106kPa of air pressure.
When there are questions concerning measurement results: In order to provide correlation data, the test shall be conducted under condition of 20+2°C of temperature, 60 to 70% relative hurnidity,

and 86 to 106kPa of air pressure. Unless otherwise specified, all the tests are conducted under the "standard condition."

Withstanding voltage is also referred to as "voltage proof' under IEC specifications.
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Precautions on the use of US Capacitors

Stages

Precautions

Technical considerations

1. Circuit Design

@ Verification of operating environment, electrical rating and per-

formance

1. A malfunction in medical equipment, spacecraft, nuclear re-
actors, efc. may cause serious harm to human life or have
severe social ramifications. As such, any capacitors to be
used in such equipment may require higher safety and/or reli-
ability considerations and should be clearly differentiated from
components used in general purpose applications.

@ Verification of Rated voltage (DC rated voltage)

1. The operating voitage for capacitors must always be lower
than their rated values.
If an AC voltage is loaded on a DC voltage, the sum of the two
peak voltages should be lower than the rated value of the ca-
pacitor chosen. For a circuit where both an AC and a pulse
voltage may be present, the sum of their peak voltages should

also be lower than the capacitor's rated voltage.

o

Even if the applied voltage is lower than the rated value. the
reliability of capacitors might be reduced if either a high fre-
quency AC voltage or a pulse voltage having rapid rise time is

present in the circuit.

#Operating Environment precautions

1. Capacitors should not be used in the following environments:
(1)Environmental conditions to avoid

a. exposure to water or salt water.

b. exposure to moisture or condensation.

c. exposure to corrosive gases (such as hydrogen sulfide, sulfu-

rous acid, chlorine, and ammonia)

1-1. When an AC or a pulse voltage is applied to capacitors specified for DC use, even if the

voltage is less than the rated voltage, the AC current or puise current running through
the capacitor will cause the capacitor to self-generate heat because of the loss charac-
teristics.

The amount of heat generated depends on the dielectric materials used, capacitance,
applied voltage, frequency, voltage waveform, etc. The surface temperature changes
due to emitted heat which differs by capacitor shape or mounting method.

Please contact Taiyo Yuden with any questions regarding emitted heat levels in your
particular application. It is recommend the temperature rise be measured in the actual
circuit to be used.

2. PCB Design

-

. When capacitors are mounted onto a PC board, hole dimen-
sions on the board should match the lead pitch of the compo-
nent, if not it will cause breakage of the terminals or cracking
of the component as excess stress travels through the termi-
nal legs. As a result, humidity resistance performance would
be lost and may lead to a reduction in insulation resistance
and cause a withstand voltage failure.

3. Considerations for automatic

@Adjustment Automatic Insertion machines (leaded components)

insertion 1. When inserting capacitors in a PC board by auto-insertion
machines the impact load imposed on the capacitors should |
be minimized to prevent the leads from chucking or clinching. |
|
4. Soldering #Selection of Flux 1. Flux is used to increase solderability in wave soldering, but if too much is applied, a large

1. When soldering capacitors on the board, flux should be ap-
plied thinly and evenly.

2. Flux used should be with less than or equal to 0.1 wt% (equiva-
lent to Chroline) of halogenated content. Flux having a strong
acidity content should not be applied.

3. When using water-soluble flux, special care shouid be taken

to properly clean the boards.

#Wave Soldering
1.Temperature, time, amount of solder, etc. are specified in

accordance with the following recommended conditions.

amount of flux gas may be emitted and may detrimentally affect solderability. To mini-
mize the amount of flux applied, it is recommended to use a flux-bubbling system.

2. With too much halogenated substance (Chlorine, etc.) content is used to activate the
flux, an excessive amount of residue after soldering may lead to corrosion of the terminal
electrodes or degradation of insulation resistance on the surface of the capacitors.

3. Since the residue of water-soluble flux is easily dissolved by water content in the air, the
residue on the surface of capacitors in high humidity conditions may cause a degrada-
tion of insulation resistance and therefore affect the reliability of the components. The
cleaning methods and the capability of the machines used should also be considered
carefully when selecting water-soluble flux.

. If capacitors are used beyond the range of the recommended conditions, heat stresses
may cause cracks inside the capacitors, and consequently degrade the reliability of the
capacitors.
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Precautions on the use of US Capacitors

Stages

Precautions

Technical considerations

5. Cleaning

#Board cleaning
1. When cleaning the mounted PC boards, make sure that clean-

ing conditions are consistent with prescribed usage conditions.

1. The resin material used for the outer coating of capacitors is occasionally a wax sub-
stance for moisture resistance which can easily be dissolved by some solutions. So
before cleaning, special care should be taken to test the component’s vuinerability to the
solutions used.

When using water-soluble flux please clean the PCB with purified water sufficiently and
dry thoroughly at the end of the process. insufficient washing or drying could lower the
reliability of the capacitors.

6. Post-cleaning-process

@ Application of resin molding, etc. to the PCB and components.
1. Please contact your local Taiyo Yuden sales office before per-
forming resin coating or molding on mounted capacitors.
Please verify on the actual application that the coating pro-

cess will not adversely affect the component quality.

© 1-1. The thermal expansion and coefficient of contraction of the molded resin are not neces-

| sarily matched with those of the capacitor. The capacitors may be exposed to stresses
due to thermal expansion and contraction during and after hardening. This may lower
the specified characteristics and insulation resistance or cause reduced withstand volt-
age by cracking the ceramic or separating the coated resin from the ceramics.

1-2. With some types of mold resins, the resin's decomposition gas or reaction gas may
remain inside the resin during the hardening period or while left under normal condi-
tions, causing a deterioration of the capacitor's performance.

1-3. Some mold resins may have poor moisture proofing properties. Please verify the
contents of the resins before they are applied.

1-4. Please contact Taiyo Yuden before using if the hardening process temperature of the
mold resins is higher than the operating temperature of the capacitors.

7. Handling

#Mechanical considerations

1. Be careful not to subject the capacitors to excessive mechani-
cal shocks. Withstanding voltage failure may resuit.

2. If ceramic capacitors are dropped onto the floor or a hard

surface they should not be used.

1. Because the capacitor is made of ceramic, mechanical shocks applied to the board may
damage or crack the capacitors.
2.Ceramic capacitors which are dropped onto the floor or a hard surface may develop

defects and have a higher risk of failure over time.

8. Storage conditions

#Storage

1. To maintain the sotderability of terminal electrodes and to keep
the packaging material in good condition, care must be taken
to control temperature and humidity in the storage area. Hu-
midity should especially be kept as low as possible. Recom-
mended conditions: Ambient temperature Below 40 C Humid-
ity Below 70% RH. Products should be used within 6 months
after delivery. After the above period, the solderability shculd
be checked before using the capacitors.

2. Capacitors should not be kept in an environment filled with
decomposition gases such as (sulfurous hydrogen, sulfurous
acid, chlorine, ammonia, etc.)

3. Capacitors should not be kept in a location where they may be

exposed to moisture, condensation or direct sunlight.

1. Under high temperature/high humidity conditions, the decrease in solderability due to
the oxidation of terminal electrodes and deterioration of taping and packaging character-

istics may be accelerated.
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