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B GENERAL DESCRIPTION OF CERAMIC CAPACITORS
Ceramic capacitor is a sandwich of two sheets of electrode
with a middle layer of titanium oxide (TiO2) or barium titanate
(BaTiOs) between two electrodes. Special features include

high reliability, compact size, large capacitance, excellent
high-frequency characteristics, and simple mass production.
Furthermore, their low cost enables wide application in

electronic circuits designed for by-pass, coupling, and

resonant functions.

Ceramic capacitors are divided into two distinctive types

B MURATA'S DISC TYPE CERAMIC CAPACITORS

according to structure—monolithic and disk type. The latter
type is available in a larger variety, with rated voltages of
50V,250V, 500V, 1kV, 2kV, 3.15kV, and 6.3kV, besides AC
voltage. Murata has meanwhile developed its original BC
capacitors—semiconductive ceramic capacitors which are
much more compact in size and much larger in capacitance
than conventional ceramic capacitors. BC capacitors are
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available in rated voltages of 12V, 16V, 25V, and 50V.

TYPE RATED CAPACITANCE RANGE (pF)
DESCRIPTION SERIES VOLT-
2 AGE |1 10 100 1000 10000 100000 500000
oo | j #7000 | j
CERAMIC DD100 50V : : : : ! !
CAPACITOR DD10 © 500V : ' ' ' l l
| | | | | | |
e : : : : :
2v | l l l l l
| | | | | | |
BC DD300 16V ! ! ! 11000 ! ! 470000 !
CAPACITOR DD400 ) 25V |11 |
| | | |
50V |4 l l l l l
250V | l l l l l
so0v | 1 l l l l l
HIGH-VOLTAGE CONVENTIONAL e o | | | | i
CERAMIC HIGH-VOLTAGE O ) g ! 10000| ! !
CAPACITOR HR 2KV l l
3.15kV | | | ‘ ‘ | |
6.3ky | | l l l l l
" | | | | | | |
| | | | | | |
KH b | | | | |
KX Lo l l l l l
| | | | | | |
SAFETY MX b j j j j j
| | | | | | |
STANDARD Lo ! ! ! ! !
STANDARD. PRODUCTS WHICH ARE . 125VAC| | | 100 " 100001 1 1
BASED ON THE osovac| || | |
CERAMIC STANDARDS OF THE Lo ‘ : ! ! !
CAPACITOR | E|ECTRICAL APPLIANCE b l l l l l
| | | | | | |
AND MATERIAL CONTROL Lo ! ! ! ! !
LAW OF JAPAN b l l l l l
| | | | | | |
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B MURATA'S HIGH VOLTAGE DISC TYPE CERAMIC CAPACITORS
1. Table of Capacitance Range
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Rated
Voltage
(VDC)

Temp.
Char.

Nominal Capacitance rang (pF)

Conventional

High Voltage

1k

B

2k

3.15k

m| @ | m|m| @ T |m

6.3k

@

HR Series

250

500

1k

SL

R

2k

SL

R

3.15k

SL

R

5000 10000
| | 100 - 6800 }
| } 1000 - 10000
: 2200 - 10000
| 10[1) - 4700 !
‘ i 1000 - 0000
i 1000 - 10000
| 100 - 3300 } }
| 10[1)0 - 4700 l
| |
| |
‘ ‘
| |
l l
D 100 - 200 i i
: \ 220 - 10000
| 330 - 4700 |
T T
| |
1 1
| 220 - 4700 !
} |
| 22(1) - 4700 l
| |
| |
1 1
| |
| |
| |

-In case commercial AC voltage is applied, Murata's Safety Standard Recognized Capacitors are Recommended.
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Photo Special Feature and Application Fields

- Large assortment of rated voltages from 1kV DC to 6.3kV DC, in combination with temperature characteristics SL, B,
E, and F, this series permits wide application in meeting consumer requirements.

- Each component in the series is coated with flame-retardant epoxy resin (equivalent to UL94V-0 standards).

- For pulse circuit.

- Operating temperature range guaranteed up to 125 °C.

- Low dielectric loss; reduced heat dissipation.

- Recommended especially for snubber circuits in switching power supplies.

- Each component in the series is coated with flame-retardant epoxy resin (equivalent to UL94V-0 standards).
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2. Characteristics Data

BCapacitance—Temp. Char.

BEDC Bias Char.
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L
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im

The maximum amplitude value or AC voltage or pulse voltage is
determined by the permissible voltage of the capacitor.
Please consult us for further information.
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3. Part Numbering (*Please specify the part number when ordering.)

(1] ®© Oo 6 0
O@Type ©OTemperature Characteristics
Series Code Code Cap. Change or Temp. Coef. | Temp.Range(°C)
Conventional DEXXXX SL +350 to —1000 (ppm/°C) +20to+ 85
high voltage The first two digits denote maximum B Within£10% —25to+ 85
body diameter ; the next two digits R Within+15% —25t0 + 85
denote lead space. Within£33% +85 to +125
(Example) c Within+20% —25t0o+ 85
DEO4 05 Within+33% +85 to +125
—E ‘L Lead space : 5mm Within£22% —25to+ 85
Maximum body dia. : 4.5mm F Withint32% —25to+ 85
HR series «Rated voltage : 1 to 3.15kVDC?
DEX*XX o _ OcCapacitance
The fII’S.t two digits denote max_lrr.lum The first two digits denote significant figures ; the last digit
body diameter ; the next two digits denotes the multiplier of 10 in pF.
denote lead space. (Example)
(Example) 472 = 47X10? = 4700pF
DEO4 05
—E L Lead space : 5mm
Maximum body dia : 4.5mm @Capacitance Tolerance
«Rated voltage : 250VDC» Code Tolerance
DES5XX D +0.5pF
XX : Maximum body diameter J +5%
(Example) K +10%
DE5 10 Z +588%

Maximum body dia. : 10mm
«Rated voltage : 500VDC»

B@Rated Voltage

DESX—X Code Rated Voltage (VDC)
X=X : Maximum body diameter 250 250
(Example) 500 500
DE5 1-0 1K 1k
L Maximum body dia. : 10mm 2K 2k
3K 3.15k
@®Lead Configuration 6K 6.3k
Code Configuration
No Code Straight Long
-1 Straight Short
-979
-486 Straight Taping
-477
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4. Taping Specification

®15.0mm pitch/lead spacing 7.5mm taping ®15.0mm pitch/lead spacing 7.5mm taping
(Lead Code : -486) :Dia. 6mm and under (Lead Code : -486) Vertical crimped type
**Except for Dia. p6mm and under

P2 P D & ] P P D a8 Marked :
e Pz~ swde.::> Y1
Py '. '.. , i v ! P i = """
1 s
I 10

41 i k H < I§ o lf Ig
%{}{}& Sl Ee%ﬂ} JFE =
I Jﬁm HI) mi&a o o o Jﬁn\ i | £
Po 2 #Do T e £ $Do °
@30.0mm pitch/lead spacing 7.5mm taping @®12.7mm pitch / lead spacing 5.0mm taping
(Lead Code : -477) Vertical crimped type (Lead Code : —979) Vertical crimped type
Ahy

T max.

P2 P o as Marked ¢ |]] !
side T=> ,'
1 AN, @ Al
@ i '
IE] e I F

T max.

Marked
side

2

3.0 max.
1
3.0 max.

N
— b\

H-94
18, f
|
Mi$:
Faa

**Apply to Dia. p6mm and under.

Item Code —486 —477 —979

Pitch of component P 15.0 30.0 12.7
Pitch of sprocket hole Po 15.0+0.3 12.7+£0.3
Lead spacing F 7.5%1.0 5.00:3
Length from hole center to component center P2 7.5+1.5 6.35%1.3
Length from hole center to lead P1 3.75%£1.0 3.85+0.7
Body diameter D See the individual product specification
Deviation along tape, left or right AS 0+2.0 0£1.0
Carrier tape width W 18.0+0.5
Position of sprocket hole W1 9.0x0.5
Lead distance between reference H 20.0 X313 —
and bottom planes Ho 18.055°
Protrusion length £ +0.5t0 —1.0
Diameter of sprocket hole @Do 4.0+0.1
Lead diameter od 0.6 £3:82
Total tape thickness t1 0.6+0.3
Total thickness, tape and lead wire t2 1.5 max.

Body thickness T See the individual product specification

Portion to cut in case of defect L 11.0*% o

Hold down tape width Wo 11.5 min.

Hold down tape position W2 1.5%15
Coating extension on lead e 3.0max. (Vertical crimped type : Up to the end of crimp)

Deviation across tape 22; 2.0 max. 1.0 max.

5. Packaging Styles EMINIMUM QUANTITY (Order in Sets Only)
Bulk Taping [Bulk] 1,000 pcs.
Polyethylene Bag Flat Pack [Taping]
1,500 pcs. (Lead Code : —979)
" 2 1,000 pcs. (Lead Code : —486%)

500 pcs. (Lead Code : —477)
900 pcs. for 2kV and 3.15kV

HEMINIMUM ORDER QUANTITY
2,000 pcs.

* “Minimum Quantity” means the numbers of units of each delivery or

order. The quantity should be an integral multiple of the “minimum
quantity” . (Please note that the actual delivery quantity in a package
may change sometimes.)
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mullata

BFEATURES

1. Extremely small diameter to @4.5mm.

2. Lead distance of 1kV and 2kV is 5mm, marking it well-

suited to high density mounting.

3. Coated with flame-retardant epoxy resin (equivalent to

UL94V-0 standards.)

4. Automatic insertion can be, and save costs.

e

EMARKING
Example Item
(DTemperature Characteristic [Identified by code for B and E (Rated voltage 3.15kV and under .)
Omitted for maximum body diameter ¢@mm and under.]
% 33‘32K ® (2Nominal Capacitance (Under 100pF : Actual value, 100pF and over : Identified by 3 figures code.)
@ 1KV (3Capacitance Tolerance (Omitted for maximum body diameter gsmm and under.)
® [ 66 ® (®Rated Voltage (For 3.15kV...3kV, 6.3kV...6kV)
(®Manufacter's Identification (Omitted for maximum body diameter @dmm and under.)
(®Manufactured Date Code (Omitted for maximum body diameter @@mm and under.)
EDIMENSION
-Bulk
Configuration Straight Long Straight Short
Lead Code No Code
D max. TEE: S T max. %1
N D max. T max. *1
3.0 max. ! i OR :t: é
Dimension *3 ) | |
c ® 3*2 e ¥ T :f[3'0 max.
g 5.0+1.0 %
b i3 ~l-¢0.628:38
o F+0.8
(in mm) F£1.0 i 4 - ﬂpofsztg,gg - ﬁg‘:g—gg Non vertical crimped type : Vertical crimped type :
i i . i 1 . Apply to Except for
:s;;’fglcal crimped type : \éi(r:‘técpzilfg?mped type: DEOXOS/DEOSOS/DEOSOW D>I(EO405/DE0505/DE0507/
DE0405/DE0505/DE0507/  DE0405/DE0505/DE0507/ DE0607 and rated DEO607 and rated
DE0607 and rated DEO0607 and rated voltage of 8.3kv voltage of 6.3kV
voltage of 6.3kV voltage of 6.3kV

- Please see "STANDARD LIST" on nominal body diameter (D) and

lead spacing (F) .

%1 Thickness of Rated Voltage Thickness of Body
Body(T) (VDC) T (mm)
1k 4.0
2k 5.0
3.15k 6.0
6.3k 7.0

*2 0.5+0.05mm in case of nominal body diameter ¢5mm and under

(Type : DEO4L],DEO5L]) .
3 Vertical crimped type : Up to the end of crimp.
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Lead Configuration /
Lead Code
Straight
Nominal g’l:;( Lead | Rated Part Number Long
Capacitance | . v Spacing|Voltage .
Dia. ({1 : means optional lead code
(PF) F(mm) | (kvDC) )
D(mm) shown on the right.)
22 DE0910 [ SL 220 J 6K
27 DE0910 [ SL 270 J 6K
33 9 DE0910 [ SL 330 J 6K
39 DE0910 [ SL 390 J 6K
47 DE0910 [ SL 470 J 6K
56 10 10.0 | 6.3 DE1010 [ SL 560 J 6K No Code
68 DE1210 [ SL 680 J 6K
82 12 DE1210 [ SL 820 J 6K
100 13 DE1310 ) SL 101 J 6K
120 14 DE1410 (1 SL 121 J 6K
150 15 DE1510 ) SL 151 J 6K
-Please contact us for details.
«Please see page 13 for SL char (1 to 3.15kV) .
B Characteristic
Lead Configuration / Lead Code
Straight Straight )
Taping
) Max. Part Number Long Short
Nominal Lead | Rated
. Body .
Capacitance Dia Spacing|Voltage - P ! !
(0F) | Fmm) | (vDC) (CJ: means op |0na» ead code o] FTToTTd B ool
D(mm) shown on the right.)
Lead spacing F:5.0 | Lead spacing F:7.5| Lead spacing F:7.5
Pitch of component Pitch of component Pitch of component
P:.127 P:15.0 P:30.0
100 DE0405 (1B 101 K 1 K
150 45 DEO0405[1B 151 K1 K
220 ) DE0405[1B 221 K 1 K
330 DE0405(1B 331K 1K
470 5 DEO0505(1B 471K 1K —979 _
680 6 5.0 1 DE0605 [ B 681 K 1 K -
1000 DEO0605[1B 102K 1 K
1500 8 DEO0805[1B 152K 1 K
2200 9 DE0905[1B 222K 1K
3300 10 DE100501B 332K 1K
4700 12 75 DE1207 (1B 472K 1K _ —486
6800 15 : DE1507 (1B 682K 1 K —477
100 DEO0405[1B 101 K2 K
150 4.5 DEO0405[1B 151 K2 K
220 DE0405[1B 221 K2 K
330 5 DEO0505(1B 331K 2K _
470 6 5.0 DE0605 (1B 471K 2K -1 —979 _
680 7 ’ 2 DEO705(1B 681K 2 K
1000 8 DEO0805[1B 102K 2 K
1500 9 DE0905[ 1B 152 K2 K
2200 10 DE1005 (1B 222 K2 K No Code
3300 12 75 DE1207 (1B 332K 2K —486
4700 15 : DE1507 [ 1B 472K 2K — —477
100 DEO0507 [ B 101 K3 K
150 5 DEO0507 [1 B 151 K3 K
220 DEO0507 [1B 221 K3 K
330 6 DEO0607 [1B 331 K3K
470 7 DEO0707 (1B 471K 3K
680 8 75 | 315 DE0807 [ 1B 681 K 3 K 486
1000 9 DE0907 [1B 102 K3 K
1500 11 DE1107[1B 152 K3 K -
2200 13 DE1307 [1B 222 K3 K
3300 15 DE1507 (1B 332K 3K —477
100 DE0910 (1B 101K 6 K
150 9 DE0910[1B 151 K 6 K
220 DEO0910[1B 221 K6 K
330 10.0 6.3 DE0910[1B 331 K6 K - - _
470 10 DE1010(1B 471K 6K
680 11 DE1110(1B 681K 6 K
1000 13 DE1310[1B 102K 6 K
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Lead Configuration / Lead Code
Straight Straight .
Taping
. Max. Part Number Long Short
Nominal Bod Lead | Rated
Capacitance Diay Spacing|Voltage . ol load oo u
. : means optional lead code
(oF) F(mm) | (KVDC) o o] pITolT Elcal
D(mm) shown on the right.)
Lead spacing F:5.0 | Lead spacing F:7.5| Lead spacing F:7.5
Pitch of component Pitch of component Pitch of component
P:12.7 P:15.0 P :30.0
1000 5 DEO505 [ E 102Z1K
2200 7 5.0 1 DEO705[1E 2227 1K —979 -
4700 9 DEO905[E472Z1K
10000 13 7.5 DE1307 L1E103Z 1K — —486 -
1000 6 DE0605 1E 102 Z2 K
2200 8 5.0 2 DEO805[1E222Z2K -1 —979
4700 11 DE1105[1E472Z2K No Code -
10000 16 7.5 DE1607 [ E 103Z 2 K —477
1000 7 DEO707 ['E 102Z 3K
2200 10 75 3.15 DE1007 C1E 222 Z3 K _ —486
4700 13 DE1307 LIE4727Z3K -
1000 11 10.0 6.3 DE1110[1E102Z6 K _ _
2200 15 ) ) DE1510L1E 222 Z6 K
F Characteristic
Lead Configuration / Lead Code
Straight Straight Taping
: Max. Part Number Long Short
Nominal Bod Lead | Rated
Capacitance | . v Spacing|Voltage .
Dia. ({1 : means optional lead code
(PF) F(mm) | (kvDC) )
D(mm) shown on the right.)
Lead spacing F :5.0| Lead spacing F:75
Pitch of component Pitch of component
P:127 P:15.0
2200 6 DEO0605 L] F 222 Z 1K
4700 7 5.0 1 DEQ705[ ] F 472 Z 1K
10000 10 DE1005[1F 103 Z 1K —979 _
1000 5 DEO0505 L1 F 102 Z 2K No Code -1
2200 7 5.0 2 DEQ705 L1 F 222 7 2K
4700 9 DEQ905 1 F 4727 2K
10000 12 7.5 DE1207 [ F 103 Z 2K — —486

Please contact us for details.

10
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Iltem Specificaton Testing Method
Temp. Compensating High Dielectric Constant 9
1 | Operating Temperature Range —25 to +85°C —25to +85C
B - . . " The capacitance shall be measured at 20°C with 1+0.2kHz
2 | Capacitance Within the specified tolerance. Within the specified tolerance. (SL : 1::0.2MHz) and 5Vrms max.
Q [ C=30pF : Q=1000 | [ B, E | D. F.<2.5% o )
3 Dissipation Factor (D. F.) SL ‘ C<30pF : Q=400+20CD ‘ ‘ = ‘ D F.=50% Same condition as capacitance.
Insulation . . . .
] . : +
4 | Resistance fetvgee_n 10000MQ min. 10000MQ min. Thﬁlmsuliuon re5|?ta|:ce shall be measured with 500+50VDC
(.R) ead wires within 60£5 sec. of charging.
The capacitors shall not be damage when DC voltage of
" )
Between No failure. No failure. 200% of the rated voltage are applied between the lead
Lead wires wires for 1 to 5 sec.
(Charge/discharge current=50mA)
The capacitor is placed in the
container with metal balls of
5 Dielectric diameter 1mm so that each lead
Strength wire, shortcircuited, is kept
. . . approximately 2mm off the balls
Body Insulation No failure. No failure. as shown in the figure, and DC
voltages of 1.3kV is applied for 1
to 5 sec. between capacitor lead
wires and small metals.
(Charge / discharge current=50mA)
The capacitance measurement shall be made at each step
specified in table. Capacitance change from the value of
step 3 shall not exceed the limit specified.
T.C. Cap. Change
— o~ Step [ 1 [ 2 [ 3 [ 4 [ 5 ]
- T.C. | Temp. Coefficient | B within+10% ‘
T ture Ch teristi ‘ +2°C | —25+: +; o+ 27
6 emperature Characteristic s 350 to ~1000pm T | E Within 225 | | 20+2°c | —25+3¢C | 20+2°C | 85+2°C | 20+2%C |
(Temp. Range : +20 to +85°C) F within 6% Pre-treatment : Capacitor shall be stored at 85+2°C for 1
hour, then placed at 2) room condition for
24+2 hours before initial measurements.
(B.E,F)
Appearance No marked defect. No marked defect. The capacitor shall firmly be soldered to the supporting lead
) . . o . wire and vibration which is 10 to 55Hz in the vibration
, Vi Capacitance Within the specified tolerance. Within the specified tolerance. frequency range, 1.5mm in total amplitude, and about 1
Resistance minute in the rate of vibration change from 10Hz to 55Hz
= Q= <2.59
8' E ‘ SL ‘ g;ggpg . Q;zltggizocn } B'FE } g E;éz;) and back to 10Hz is applied for a total of 6 hours; 2 hours
o pF: Q= - =00 each in 3 mutually perpendicular directions.
Appearance No marked defect. No marked defect. The lead wire shall be immersed into the melted solder of
350107 (Body of g5 and under : 270£5°C) up to about 1.5
.- B within+5% to 2mm from the main body for 3.5%0.5 sec. (Body of g5
Chgn A [ st within+2.5% ] E within+15% and under : 5+0.5sec.) .
g E within£20% Pre-treatment : Capacitor shall be stored at 85+2°C for 1
8 Soldering hour, then placed at 2 room condition for
Effect 24+2 hours before initial measurements.
Dielectric (B,E,F)
Strength . . Post-treatment : Capacitor shall be stored for 1 to 2 hours at
(Between lead Pass the item No. 5. Pass the item No. 5. 2) room condition. (SL)
wires) Post-treatment : Capacitor shall be stored for 2442 hours at
2) room condition. (B,E,F)
Appearance No marked defect. No marked defect. Set the capacitor for 500 *2* hours at 40+2°C in 90 to 95%
— humidity.
+10%
Capacitance ‘ [ T ‘ E W't:'”:_;g;’ Pre-treatment : Capacitor shall be stored at 85+2°C for 1
Humidity Change SL within£5% W! !n_ 0° hour, then placed at 2 room condition for
9 (Under Steady F Within30% 242 hours before initial measurements.
State) - (B,E,F)
Q. C=30pF : Q=350 [ B,E | D. F.=5.0% g . .
D.F. SL C<30pF : Q=275+ 2 C1) ‘ = ‘ D F=75% Post-treatment .;):?g()aéltg;:(;zgl?e stored for 1 to 2 hours at
I.R. 1000MQ min. 1000MQ min.
Appearance No marked defect. No marked defect. Apply the rated voltage for 500 *2* hours at 40£2°C in 90 to
95% humidity.
s ETES B within+10% (Charge / discharge current=50mA)
Chgn 5 [ st ] within+7.5% | E within£20% Pre-treatment : Capacitor shall be stored at 85+2°C for 1
g E Wwithin£30% hour, then placed at 2 room condition for
Humidity 2422 hours before initial measurements.
o Loading (B,E,F)
Q sL C=30pF : Q=200 [ B,E | D. F.=5.0% Post-treatment : Capacitor shall be stored for 1 to 2 hours at
D.F. C<30pF : Q=100+ A2CY [ F | D.F.<7.5% 2 room condition. (SL)
Post-treatment : Capacitor shall be stored at 85+2°C for 1
. - 2) -
IR 500MQ min. 500MQ min. hour, ‘;“:Srg'e(‘;eg é; room condition for
Appearance No marked defect. No marked defect. Apply a DC voltage of 150% of the rated voltage for 1000 *¢°
hours at 85+2C.
s B within£10% (Charge/discharge current=50mA)
Chgn 5 [ st ] within£3% | E within+20% Pre-treatment : Capacitor shall be stored at 85+2°C for 1
g E within£30% hour, then placed at 2) room condition for
242 hours before initial measurements.
11 | Life (B,E,F)
Q sL C=30pF : Q=350 [ BE | D. F.=4.0% Pos-treatment : Capacitor shall be stored for 1 to 2 hours at
D.F C<30pF : Q=275+ 5Cl) | F | D. F.<7.5% 2) room condition. (SL)
Pos-treatment : Capacitor shall be stored at 85+2°C for 1
hour, then placed at 2 room condition for
I.R. 2000MQ min. 2000MQ min. 242 hours. (B,E,F)
As a figure, fix the body of capacitor,apply a
tensile weight gradually to each lead wire in
Pull the radial direction of capacitor up to 10N
(1.0kgf) 5N (0.51kgf) for Lead diameter ¢ W
1o | Strength Lead wire shall not cut off. 0.5) ,and keep it for 10+1 sec.
of Lead Capacitor shall not be broken. Each lead wire shall be subjected to 5N (0.51kgf) 2.5N
(0.25kgf) for Lead diameter ¢0.5) weight and then a 90°
Bending bend, at the point of egress, in one direction, return to
original position, and then a 90° bend in the opposite
direction at the rate of one bend in 2 to 3 seconds.
The lead wire of a capacitor shall be dipped into a methanol
13 | Solderbility of Leads Lead wire shall be soldered with uniformly coated on the axial direction over= of the solution of 25wt% rosin and then into molten solder of
Y circumferential direction. 2355 for 2+0.5 seconds. In both cases the depth of
dipping is up to about 1.5 to 2mm from the root of lead wires.

1) “C” expresses nominal capacitance value (pF) .

2) “room condition” temperature : 15 to 35°C, humidity : 45 to 75%, atmospheric pressure : 86 to 106kPa

11
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tich vorace CERAMIC CAPACITOR

High Temperature Guaranteed HR Series

mullata

EFEATURES
1. For pulse circuit.

2. Improved heat resistance realized by the epoxy resin

coating.

3. Reduced heat dissipation permitted due to small dielectric

loss of the ceramic material.

4. Coated with flame-retardant epoxy resin (equivalent to

UL94V-0 standards.)

5. Automatic insertion can be, and save costs.

BEMARKING

ﬂ

Example

Iltem

(DHigh Temperature Guaranteed Code.(Omitted for SL characteristic)

(@Temperature Characteristic (Omitted for SL characteristic,rated voltage 250V of R characteristic
and maximum body diameter @émm and under of C characteristic.)

(3®Nominal Capacitance (Under 100pF:Actual value,100pF and over : Identified by 3-figure code.)

(@Capacitance Tolerance (Omitted for maximum body diameter @dmm and under.)

QOO

(5Rated Voltage (Marked with horizontal line over nominal capacitance for rated voltage 250V.
Omitted for the rated voltage 500V. For 3.15kV...3kV.)

(®Manufacturer's Identification (Omitted for maximum body diameter @@mm and under.)

(Manufactured Date Code (Omitted for maximum body diameter @dmm and under.)

-Bulk
Configuration Straight Long Straight Short
Lead Code No Code -1
D max. T max. *1 T max. *1
Ml |
D max. T max. *1 T max. *1
. . | I
Dimension 2 max4oy OR £ oR
o
. ™ |
c 3.0 max.
€ 3 ¥ ( 3.0 max.
S 5.0+1.0 %2 w0
[re} +0.06 +0.06
3 he .6 - he .6 =
(in- mm) F£1.0 ° 2, *2 it #0-6-ccs #0-6-c.05
i ||~ 9067338 |~ 90.67332 F+0.8
Non vertical crimped type : Vertical crimped type : :;gl)\,/?:lcal crimped type : \éi:g;lfg:'mped type
Apply to Except for
DE0405/DE0505/DE0S07/  DEQ40S/DE0S05/DE0S07/ DEO405/DE0S05/DEOS07/  DEQ405/DE0S05/DE0S07/
DE0607 and rated DE0607 and rated
DE0607 and rated DE0607 and rated voltage of 6.3KV voltage of 6.3KV
voltage of 6.3kV voltage of 6.3kV ) .

-Please see “STANDARD LIST” for nominal body diameter (D) and lead spacing (F) .

*1 Thickness of Rated Voltage Thickness of Body
Body (T) (VDC) T (mm)
250, 500
o SL Char. 4.0
R Char. 4.5
2k 5.0
3.15k 6.0

2 ©0.5£0.05mm in case of nominal body diameter ¢gsmm and under (Type:DE04.1,DE05J).

3 Vertical crimped type : Up to the end of crimp.
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Lead Configuration / Lead Code
Straight Straight Taping
: Max. Part Number Long Short
Nominal Bod Lead | Rated
Capacitance Diay Spacing|Voltage PR
©F) o F(mm) | (vDC) ({]: means opi |0na' lead code o]
D(mm) shown on the right.)
Lead spacing F:5.0 | Lead spacing F:7.5 | Lead spacing F:7.5
Pitch of component Pitch of component Pitch of component
P:12.7 P:150 P:30.0
10 DE0405 [ SL 100 D 1K
12 DE0405 [ SL 120 J 1K
15 DEO0405 [ SL 150 J 1K
18 DEO0405 ] SL 180 J 1K
22 45 DEO0405 [ SL 220 J 1K
27 DEO0405 [ SL 270 J 1K
33 DE0405 [ SL 330 J 1K
39 DEO0405 [) SL 390 J 1K
47 DEO0405 ] SL 470J 1K
56 5 DEO0505 [ SL 560 J 1K
68 5.0 1 DEO0505 [ SL 680 J 1K —979 -
82 DEO0605 [ SL 820 J 1K
100 6 DE0605 [ SL 101 J 1K
120 DE0605 [ SL 121 J 1K
150 7 DEOQ705 ] SL 151 J 1K
180 DEOQO705[7SL 181 J 1K
220 8 DE0805 [ SL 221 J 1K
270 9 DEQ905 [ SL 271 J 1K
330 10 DE1005 ) SL 331 J 1K
390 DE1005 [ SL 391 J 1K
470 11 DE1105071SL 471 J 1K _
560 12 7.5 DE1207 (1 SL 561 J 1K - —486
10 DE0405 [ SL 100 D 2K
12 DE0405 [ SL 120 J 2K
15 DE0405 [ SL 150 J 2K
18 4.5 DEO0405 [ SL 180 J 2K
22 DEO0405 [ SL 220 J 2K
27 DEO0405 [ SL 270 J 2K
33 DEO0405 [ SL 330 J 2K
39 5 DE0505 [ SL 390 J 2K
47 DE0605 [ SL 470 J 2K —979 _
56 6 5.0 DEO0605 [] SL 560 J 2K No Code -1
68 2 DEO0605 [ SL 680 J 2K
82 - DE0705 [ SL 820 J 2K
100 DEQ705 [ SL 101 J 2K
120 8 DE0805 [ SL 121 J 2K
150 DE0805 [ SL 151 J 2K
180 9 DEQ905 (] SL 181 J 2K
220 10 DE1005 [ SL 221 J 2K
270 11 DE1105 [ SL 271 J 2K
330 12 DE1207 [ SL 331 J 2K —486
390 13 75 DE1307 [ SL 391 J 2K
470 14 DE1407 (1 SL 471 J 2K _ —477
560 15 DE1507 (] SL 561 J 2K
10 DE0507 [ SL 100 D 3K
12 DEO0507 [ SL 120 J 3K
15 5 DE0507 [ SL 150 J 3K
18 DEO0507 [ SL 180 J 3K
22 DEOQ507 [ SL 220 J 3K
27 DEO0607 [ SL 270 J 3K
33 6 DEO0607 [ SL 330 J 3K
39 DE0607 [ SL 390 J 3K _
47 7 DE0707 [ SL 470 J 3K —486 -
56 75 3.15 DEOQ707 [ SL 560 J 3K
68 8 DEO0807 [J SL 680 J 3K
82 DEO0807 [ SL 820 J 3K
100 9 DE0907 [ SL 101 J 3K
120 10 DE1007 [ SL 121 J 3K
150 1 DE1107 [ SL 151 J 3K
180 DE1107 [ SL 181 J 3K
220 12 DE1207 (] SL 221 J 3K
270 14 DE1407 [ SL 271 J 3K
330 15 DE1507 [ SL 331 J 3K - —477
390 16 DE1607 [ SL 391 J 3K
R Characteristic [250V]
Lead Configuration / Lead Code
Straight Straight .
Taping
) Max. Part Number Long Short
Nominal Bod Lead | Rated
Capacitance Diay Spacing|Voltage : M
(0F) | Fmm) | (voo) (C): means optlona- lead code
D(mm) shown on the right.)
Lead spacing F:5.0
Pitch of component P:12.7
220 DE506 1 R 221 K 250
330 DE506 (1 R 331K 250
470 6 DE506 [ | R 471 K 250
680 DE506 [/ R 681 K 250
1000 DE506 1R 102 K 250
1500 7 5.0 250 DE507 1R 152 K 250 No Code -1 —979
2200 8 DE508 1R 222 K 250
3300 9 DE509 [ R 332 K 250
4700 10 DE510[ | R 472 K 250
6800 12 DE512 [ R 682 K 250
10000 DE512[ 1R 103 K 250

Please contact us for details.
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Lead Configuration / Lead Code
Straight Straight ’
Taping
. Max. Part Number Long Short
Nominal Bod Lead | Rated
Capacitance Diay Spacing|Voltage - onal lead cad ! '
(oF) | Fmm) | (vDC) (CJ: means optlona- ead code o] FTToTTd B ool
D(mm) shown on the right.)
Lead spacing F:5.0 | Lead spacing F:7.5| Lead spacing F:7.5
Pitch of component Pitch of component | Pitch of component
P:12.7 P:15.0 P:30.0
220 DEO0705([] R 221K 1K
330 7 DEO705[1 R 331K 1K
470 5.0 DEO705[1 R 471 K 1K —979 _
680 8 : DEO805[1R 681 K 1K -
1000 9 1 DEO905[ 1R 102 K 1K
1500 11 DE1105(]R 152 K 1K
2200 13 DE1307 [JR 222 K 1K —486
3300 15 7.5 DE1507 (1R 332 K 1K - _ 477
4700 17 DE1707 (1R 472 K 1K
220 7 DEO0707 (1R 221 K 2K
270 DEO0707 [JR 271 K 2K
330 s DE0807 []R 331K 2K
390 DE0807 []R 391 K 2K 1
470 9 DE0907 (1R 471K 2K
560 DE0907 L1 R 561 K 2K —486 -
680 10 75 DE1007 [1R 681 K 2K
820 11 : DE1107 (] R 821 K 2K
1000 2 DE1207 []R 102 K 2K
1200 12 DE1207 (1R 122 K 2K
1500 DE1207 (1R 152 K 2K
1800 14 DE1407 (1R 182 K 2K
2200 15 DE1507 R 222 K 2K No Code —477
2700 17 DE1707 [JR 272 K 2K
3300 19 DE1910(]R 332K 2K -
3900 20 10.0 DE2010[1 R 392 K 2K _
4700 21 DE2110[1R 472 K 2K
150 DEO0707 [JR 151 K 3K
180 7 DEO0707 [JR 181 K 3K
220 DEO0707 []R 221 K 3K
270 DEO0707 (] R 271K 3K
330 8 DEO0807 [1 R 331 K 3K
390 9 DE0907 [1R 391 K 3K —486
470 10 DE1007 [JR 471K 3K
560 75 | 415 DE1007 (] R 561 K 3K _
680 11 : DE1107 [ R 681 K 3K
820 12 DE1207 (] R 821 K 3K
1000 13 DE1307 (1R 102 K 3K
1200 14 DE1407[1R 122 K 3K
1500 15 DE1507 (] R 152 K 3K —477
1800 16 DE1607 (] R 182 K 3K —
2200 17 DE1707 (] R 222 K 3K
2700 19 10.0 DE1910[1 R 272 K 3K —
C Characteristic
Lead Configuration / Lead Code
Straight Straight e
. Max. Part Number Long Short
Nominal —_— Lead | Rated
Capacitance Diay Spacing|Voltage e
(©F) 2 Fmm) | (vDC) (C]: means optlona' lead code
D(mm) shown on the right.)
Lead spacing F:50
Pitch of component P:12.7
330 6 DE50-6 [ C 331 K 500
470 DE50-6 [1 C 471 K 500
680 7 DE50-7 (1 C 681 K 500
1000 8 5.0 DE50-8 [] C 102 K 500 —979
1500 9 500 DE50-9 ] C 152 K 500 No Code !
2200 10 DE51-0[1 C 222 K 500
3300 12 DE51-2[1C 332 K 500
4700 14 10.0 DE51-4[1C 472 K500 —

Please contact us for details.
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Item Specification Testing Method
1 | Operating Temperature Range —25 to +125°C —
2 Capacitance Within the specified tolerance. The capacitance shall be measured at 20°C with1+0.2kHz (SL : 1+0.2MHz)
and 5Vrms max.
3 Q C=30pF : Q=1000 D.F.=0.4% (R [250V] ) Same condition as capacitance.
- C<30pF : Q=400+20CY (SL) D.F.<0.2% (R [1 to 3.15kV] )
Dissipation Factor (D. F.) D.F.<0.3% (C)
4 | Insulation Between 10000MQ min.(SL,R[1 to 3.15kV] ,C) 1000MQ min(R [250V] ) The insulation resistance shall be measured with 500+50VDC (R [250V] :
Resistance (I. R.) | lead wires 100+£15V) within 60+5 sec.of charging.
5 Dielectric Between No failure. The capacitors shall not be damage when DC voltage of 200% of the rated
Strength lead wires voltage (In case of rated voltage : 1 to 3.15kV) or DC voltage of 250% of the
rated voltage (In case of rated voltage : 250V,500V) are applied between the
lead wires for 1 to 5 sec.
(Charge / discharge current=50mA)
Body No failure. The capacitors is placed in the container with metal
Insulation balls of diameter 1mm so that each lead wire,
shortcircuited, is kept approximately 2mm off the
balls as shown in the figure, and AC voltage of
1250V is applied for 1 to 5 sec.between capacitor
lead wires and small metals.
(Charge / discharge current=50mA)
6 | Temperature Characteristic ‘ TC ‘ Temp. Coefficient ‘ Temp. Cap. Change '(I;he ca{)acilanr;e meafsurew_lent slhall l;e tmau?;e ?‘t ﬁaCht step S(pjetﬁiﬁ?'d i_|t1 table.
["SL | 350 1o —1000pm / T | range c I R apa}ft_:l gnce change from the value of step 3 shall not exceed the limi
- 5 —2510 +85C_| within £20% | within £15% specified.
(Temp. Range : +20 10 +85%C) g5 41551 within*38% [sep| 1 [ 2 [ 3 ] 7 [ 5 |
| | 2027 |—25+3¢C [ 20+2°C | 85+2°C/125+2°C | 20+2°C |
Pre-treatment : Capacitor shall be stored at 125+3°C for 1 hour, then placed at
2) room condition for 242 hours before initial measurements
(R,C).
7 | Temperature Appearance No marked defect. The capacitor shall be introduced into the test chamber, and shall be exposed
Cycling Capacitance within +5%(SL) within £10% (R, C) to the temperature conditions of step 1 to 4 as shown in Table at 5 cycles.
Step | Temperature (‘C) |Time (min.)| | Step | Temperature (‘C) |Time (min.)
Q CZ30pF: Q=350 _ D.F.<0.4% (R, C) 1 —25+3 3043 3 112543 3043
D.F. C<30pF : Q=275+%CU (SL) 3 = Ima 7 = 3ma
R, 1000MQ_ min. room temp. max. room temp. max.
Dielectric Strength | Pass the item No. 5. Pre-treatment : Capacitor shall be stored at 125+3°C for 1 hour, then placed at
(Between lead room condition for 2442 hours before initial measurements(R,C)
wires) Post-treatment : Capacitor shall be stored for 1 to 2 hours at 2) room condition(SL) .
Post-treatment : Capacitor shall be stored for 24+2 hours at 2) room condition(R,C) .
Measurement Order : I.R.-Dielectric Strength—Pre-treatment—Capacitance,D.F.
—Temperature cycling test —Post-treatment—
Capacitance,D.F.,I.R., Dielectric Strength(R [250V] )
8 | Vibration Appearance No marked defect. The capacitor shall firmly be soldered to the supporting lead wire and vibration
Resistance Capacitance Within the specified tolerance. which is 10 to 55Hz in the vibration frequency range, 1.5mm in total
Change amplitude,and about 1 minute in the rate of vibration change from 10Hz to
Q C=30pF : Q=1000 D.F.=0.4% (R [250V] ) 55Hz and back to 10Hz is applied for a total of 6 hours; 2 hours each in 3
D.F. C<30pF : Q=400+20CY (SL) D.F.=0.2% (R [1 to 3.15kV] ) mutually perpendicular directions.
D.F.<0.3% (C)
9 | Soldering Appearance No marked defect. The lead wire shall be immersed into the melted solder of 350+10°C (Body of
Effect Capacitance within £2.5%(SL) within £10%(R, C) @5 and under : 270£5°C) up to about 1.5 to 2mm from the main body for
Change 3.5%0.5 sec. (Body of ¢5 and under : 5+5 sec.)
Dielectric Strength | Pass the item No. 5. Pre-treatment : Capacitor shall be stored at 125+3°C for 1 hour, then placed at
(Between lead 2) room condition for 2442 hours before initial measurements.
wires) (R,C)
Post-treatment : Capacitor shall be stored for 1 to 2 hours at 2) room condition.
Post-treatment : Capacitor shall be stored for 2442 hours at 2) room condition.
(R.C)
Measurement Order : Dielectric Strength—Pretreatment—>Capacitance—
Soldering Effect test—>Post-treatment—Capacitance,
Dielectric Strength (R [250V] )
10 | Humidity Appearance No marked defect. Set the capacitor for 500*3“ hours at 40+2°C in 90 to 95% humidity.
(Under Steady | Capacitance within 5% (SL) within £10%(R, C) Pre-treatment : Capacitor shall be stored at 125+ 3°C for 1 hour, then placed at
State) Change 2) room condition for 2442 hours before initial measurements
Q C=30pF : Q=350 D.F.<0.4% (R, C) (R,C).
D.F. C<30pF : Q=275+3CY (SL) Post-treatment : Capacitor shall be stored for 1 to 2 hours at 2) room condition.
I.R. 1000MQ min. Measurement Order : |.R.—Pre-treatment—Capacitance « D.F.—>Humidity
test—Post-treatment—Capacitance,D.F.,|.R(R [250V] )
(Charge/discharge current=50mA)
11 | Life Appearance No marked defect. Apply a DC voltage of 200% of the rated voltage (In case of rated voltage :
Capacitance within £3% (SL) within £10%(R, C) 250V,500V) or DC voltage of 150% of the rated voltage (In case of rated
Change voltage : 1 to 3.15kV) for 1000+3= hours at 125+2°C.
Q C=30pF : Q=350 D.F.=0.4% (R, C) Pre-treatment : Capacitor shall be stored at 125+3°C for 1 hour, then placed at
D.F. C<30pF : Q=275+2 C1) (SL) 2) room condition for 2422 hours before initial measurements
IR 2000MQ min(SL, R [1 to 3.15kV] , C) 1000MQ min(R [250V] ) (RC).
Post-treatment : Capacitor shall be stored for 1 to 2 hours at 2) room condition
Post-treatment : Capacitor shall be stored at 125+3°C for 1 hour, then placed at
2) room condition for 242 hours(R,C) .
Measurement Order : |.R.—>Pre-treatment—>Capacitance,D.F.—Life
test—I.R.*—Post-treatment—Capacitance,D.F(R [250V] )
(Charge/discharge current=50mA)
12 | Strength Pull Lead wire shall not cut off. As a figure, fix the body of capacitor, apply a tensile weight
of Lead Capacitor shall not be broken. gradually to each lead wire in the radial direction of capacitor up
to 10N(1.0kgf)5N(0.51kgf) for lead diameter ¢0.5) , and keep it
for 10+1 sec. Bl
Bending Each lead wire shall be subjected to 5N(0.51kgf) 2.5N(0.25kgf) for lead
diameter ¢0.5) weight and then a 90° bend, at the point of egress, in one
direction, return to original position, and then a 90° bend in the opposite
direction at the rate of one bend in 2 to 3 seconds.
13 | Solderbility of Leads Lead wire shall be soldered with uniformly coated on the axial direction over The lead wire of a capacitor shall be dipped into a methanol solution of 25wt%
% of the circumferential direction. rosin and then into molten solder of 2355 for 2+0.5 seconds. In both cases
the depth of dipping is up to about 1.5 to 2mm from the root of lead wires.

1) “C” expresses nominal capacitance value (pF) .
2) “room condition” temperature : 15 to 35°C, humidity : 45 to 75%, atmospheric pressure : 86 to 106kPa
*The measurement of I.R. will be held in 12 to 24 hours after Life test.
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EPRECAUTION

1. Operating voltage
Be sure to use a capacitor only within its rated operating
voltage range.
When DC-rated capacitors are to be used in AC or ripple
voltage circuits, be sure to maintain the Vp-p value of the
applied voltage within the rated voltage range.

2. Operating temperature and self-generated heat
Keep the surface temperature of a capacitor within the
rated operating temperature range.Be sure to take into
account the heat produced by the capacitor itself.
When a capacitor is used in a high-frequency circuit, pulse
voltage circuit or the like, it may produce heat due to
dielectric loss. Keep such self-generated temperature
below 20°C.

3. Operating and storage environment
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. Avoid
exposure to moisture.
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.
Store the capacitors where the temperature and relative
humidity do not exceed 5 to 40°C and 20 to 70% RH. Use
capacitors within 6 months.

4. Vibration and impact
Do not expose a capacitor or its leads to excessive shock
or vibration during use.

Failure to follow the above cautions may result, worst case,
in a short circuit and fuming when the product is used.

HISO9000 CERTIFICATIONS

No.C84E6.pdf

ENOTICE
Soldering

When soldering this product to a PC board, do not exceed
the solder heat resistance specification (written in
specification and test method :P11,P15) 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.

Manufacturing plants of these products in this catalog have obtained the ISO9000 quality system certificate.

Plant Certified Date Organization Registration No. Applied Standard
Izumo Murata , *1
Manufacturing Co.,Ltd May. 11. '95 RCJ RCJ-93M-05A 1SO9001
VN MU Nov. 26. '93 BCIQ *2 5E8Y001-00 1S09002
Electronics Co.,Ltd T

*1 RCJ : Reliability Center for Electronic Component of Japan
*2 BCIQ : Bureau of Commodity Inspection & Quarantine
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EMURATA'S HIGH VOLTAGE MONOLITHIC CERAMIC CAPACITOR
@®High-Voltage Type GHM 1000/1500 Series

Temp. Char.() / Cap.Value (pF) @ / Rated Voltage4) Dimensions (mm)
P
‘f art Number R B SL L W T
' 630V 250V 630V 2kV 3.15kV
| — — — — —_ —+O
. 7 ’ GHM1030D@@@PT | -00—3%0 3.240.15| 16+0.15 | 20-6-2
* .f 470—1000 - - - - 1.25%3
, 2, GHM10380D23@PT = - - - 10-82 | 4504 20£0.2 | 20783
r — —_ — _— — —+O
GHM10400D@2B3@PT 120-220 45403 | 32403 [20-0=
- - - - 100 2573 5
p— — | —_— p— —_ —+O
GHM152502@@PT 1000-6800 2.040.2 | 1.25+0.2 | 10=6-2
- 10000 - - - 1.25+3:2
- 15000 » 22000 - - - 1.078 5
GHM153002B3@PT — 33000 | 1000—10000 - - 3.2+0.2 | 1.6£0.2 |1,25+3 |
. Type e g - 47000 - - - 1.6+32
GHM1030| 03 |15 - 68000 (15000 « 22000 - - 1.5%8 5
2 2+0.3 | 2.5+0. :
—  [ermi038| 03 |29 GHM1535(D@@@PT — 100000 - — — 3.2+0.3 | 2.5+0.2 2 0rs
W [GHM1040| 03 |2.9 - —  |s3000.47000 - - 15785
_4 |GHMI1S25| 03 |0.7 o - 150000 68000 - - " +0a | 20785
2% GHM1530 | 0.3 |15 SR DRO0H — 220000 - - - 45204 3.240.3 25485
emin g min. g:mzzg g-z ;2 - - 100000 - - 26485
) . - 330000 470000] 150000 - - 2.0%8.5
) 2 7+0.4 | 5.0+0.
(in mm) GHM1545| 03 |35 | CHVISSWREGRT _ Z 220000 - - 574041 50204 1o o=

Operating Temp. Range : —55 to +125C
@®250VAC Type GHM2000 Series

Temp. Char.1)/ Cap.Value (pF) @)/ Rated Voltage®) Dimensions (mm
. e e emp. Char.(1)/ Cap.Value (pF) )/ Rated Voltage(®) (mm) .
B/ 250VAC L W T
Type e g GHM214302B3@PT 10000—47000 5.7+0.4 | 2.840.3 | 2.0+0.3 | For X Capacitor (Across the line)
TW GHM2143| 03 |35]| | GHM21450@3@PT 100000 5.7+0.4 | 5.040.4 | 2.020.3 | Test Voltage : 575VAC, 60sec.
_+ |GHM2145| 03 |35 | Ghvooasd@@@PT 4704700 57404 2.8+0.3 | 2.040,3 | O ¥ Capacitor (Line by pass)
274 GHM2243| 03 |35 02O | T T | Test Voltage : 1500VAC, 60sec.

«This type is based on the standard of the electrical appliance and material control low of Japan.
Operating Temp. Range : —25 to +85C

emin. g min.

(in mm)
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&Note:
1.

Export Control

(For customers outside Japan)

Murata products should not be used or sold for use in the development, production, stockpiling or utilization of any conventional weapons or mass-destructive
weapons (nuclear weapons, chemical or biological weapons, or missiles), or any other weapons.

(For customers in Japan)

For products which are controlled items subject to “the Foreign Exchange and Foreign Trade Control Law” of Japan, the export license specified by the law is
required for export.

2. Please contact our sales representatives or engineers before using our products listed in this catalog for the applications requiring especially high reliability what
defects might directly cause damage to other party's life, body or property (listed below) or for other applications not specified in this catalog.
(D Aircraft equipment
(2 Aerospace equipment
(3 Undersea equipment
(@) Medical equipment
(® Transportation equipment (automobiles, trains, ships,etc.)

(® Traffic signal equipment

(7 Disaster prevention / crime prevention equipment

(8 Data-processing equipment

(9 Applications of similar complexity or with reliability requirements comparable to the applications listed in the above

3. Product specifications in this catalog are as of April 1997, and are subject to change or stop the supply without notice. Please confirm the specifications before
ordering any product. If there are any questions, please contact our sales representatives or engineers.

4. The categories and specifications listed in this catalog are for information only. Please confirm detailed specifications by checking the product specification
document or requesting for the approval sheet for product specification, before ordering.

5. Please note that unless otherwise specified, we shall assume no responsibility whatsoever for any conflict or dispute that may occur in connection with the effect
of our and/or third party's intellectual property rights and other related rights in consideration of your using our products and/or information described or
contained in our catalogs. In this connection, no representation shall be made to the effect that any third parties are authorized to use the rights mentioned
above under licenses without our consent.

6. None of ozone depleting substances (ODS) under the Montreal Protocol is used in manufacturing process of us.

Murata Manufacturing Co., Lid.

Head office

2-26-10, Tenjin Nagaokakyo-shi, Kyoto 617-8555, Japan Phone:81-75-951-9111
Marketing Group

1874 Sumiyoshi-cho Kizuki, Nakahara-ku Kawasaki, 211-0021, Japan
Phone:81-44-422-5153 Fax:81-44-433-0798
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