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INTRODUCTION

Worldwide, AM is used more than any other broadcasting form.
There are three versions of this broadcasting ... long waves
(LW), medium waves (MW), and short waves (SW).
Broadcasting stations send signals at intervals of 9 kHz for
LW, 9 or 10 kHz for MW,and 5 kHz for SW. Radio waves travel
long distances before they reach receivers ; thus,the primary
requirement for receivers is to have high selectivity. This is
possible only with the help of the high grade intermediate
frequency filter. Murata's CERAFIL® for AM use is one of the
most recommendable IF filters, having such distinctive features
as : high selectivity, high stability and adjustment-free
operation.

Additionally its easy matching with IC helps create an easy
circuit design. We have long enjoyed a reputation as one of the
best AM receiver component suppliers around the world.

On the other band, technology of AM receiver has been
outstandingly improved as follows.

@Electric synthesized tuners

@Hi-Fi audio systems

@AM stereo demodulations

@ One-chip non-adjustment IC's

@®Even smaller, thinner set structure

To cope with these diversifying AM receiver, Murata's
CERAFILS® for AM use are available for every type of AM
receiver.
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CERAMIC FILTER

CERAFIL® is the Registered Trademark
of Murata Manufacturing Co., Ltd.

mullata

SFU/SFZ Series 450 - 470kHz

BSPECIFICATION

3dB Band Selectivity Insertion
Part . Compo-
Number | Width | +okHz off | —okHz off | Loss | 28X
(kHz) | (dB) min. | (dB) min. | (dB) max.
SFU4S5A| 10+3 | 3(55) | 5(7.5) | 5(3) |LElementior
SFU455C5| 515 | 7(10) |10(135)| 6(3.8) |LEementfor £
1 Element for SFU455A/C5/B SFZ455HL/JL/KL
SFU455B| 10+3 3(55) | 5(7.5) 503) | contact o IFT
SFZ455HL 4+1 23 (28) 7 (4.5) |2 Elements
SFZ455KL 7£1 16 (20) 6 (2.7) |2 Elements
() - Typ. value SFU455A/C5/B SFyzofffH L/IL/KL
@ Center frequency range between 450 and 470 kHz are available. 20405 —
Standard tolerance is =2 kHz. — b §
@ For synthesizers, the types of center frequencies 450, 459 and ﬂ =

468 kHz are available. Standard tolerance is =1 kHz.

@ The part numbers of the types for synthesizers are as follows. (In
case of 450kHz)

SFU450A3 (for contact to resistor)

SFU450C5 (for contact to resistor)

9.0+0.3
9.0+0.3

i

+1.0
5

0.25

3.5%5:8

<l
[ T

) oL 01
SFU450B14 (for contact to IFT) T LTesT : St E TS T Connection
SFZ450HL3/JL3/KL3 (for contact to IFT) [& & SERE Comeeen e BB o
i (2) Ground B % hoc L (2) (5) Ground
2.540.2 2.5+0.2 (3) Output (3) (4) Direct
2.5£0.2 2.5%£0.2 (3) (4) Connection
BFREQUENCY CHARACTERISTICS ()  Output
T (inmm)
) Selectivity Input Level
Part Number 6((153;?drr\1l\illr?th +9kHz off | —9kHz off |(at0.6m output)
(dB) (dB) (dB) BTHE RECOMMENDED IFT (7X7)
IFT+SFU4558 6.5 20 23 78 Type
SFUL B SFZ[_JHL/JL/KL
IFT+SFZ455HL 5.0 38 78 Item
IFT+SFZ455JL 7.0 33 78 Winding specifications| (1) - (2)[(2) - (3)|(4) - (6)|(1) - (2)((2) - (3)|(4) - (6)
IFT+SFZ455KL 8.5 27 78
( ):Typ.value Sg @s
(1) ©) 70T 115T 7T 68T 84T 14T
(Bottom view)
No-load Qu 105 90
Tuning Capacitance 180pF 180pF

® Matching of CERAFIL® SFU/SFZ series with IFT is decided by the
IFT secondary side impedance, |Z2|.The design target values of

|Z2| are :

For SFULB : 300Q
For SFZ[ JHL/JL/KL : 1kQ
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CERAMIC FILTER

CERAFIL® is the Registered Trademark
of Murata Manufacturing Co., Ltd.

mullata

SFU/SFZ Series 450 - 470kHz

BTEST CIRCUIT
@ Ceramic Filter Only

@ CERAFIL® with IFT

SFULJA/C5/B IFT+SFULIB
3kQ
REEES
2
S.S.G. le] RF S.S.G. RF
(Rg=50Q) > Volt meter (Rg=50Q) Volt meter
SFZ[JHL/JL/KL IFT+SFZ[JHL/JL/KL
@)E—14|@ (]
3kQ [O)]f=p =16 (5)
Wt =i ®
S.S.G. c RF S.S.G. o] RF
(Rg=50Q) » Volt meter (Rg=50Q) > Volt meter
BFREQUENCY CHARACTERISTICS (with IFT)
@ Frequency Characteristics
IFT+SFU455B IFT+SFZ455HL IFT+SFZ455JL IFT+SFZ455KL
0 0 0 0
~ 10 ~ 10 10 10
m m 2] o
T 20 T 20 T 20 I 20
S 30 > S 30 S 30 S 0
g 40 E 40 g 40 g 40
2 s0 £ 50 2 s0 2 50
< < < <
60 60 60 60
70 70 70 70
435 445 455 465 475 435 445 455 465 475 435 445 455 465 475 435 445 455 465 475
Frequency (kHz) Frequency (kHz) Frequency (kHz) Frequency (kHz)
@ Spurious Characteristics
IFT+SFU455B IFT+SFZ455HL
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CERAMIC FILTER o pemea Tesenerc | Y B B
High Selectivity Ladder Type SFPS/CFWS Series 450 - 470kHz

BSPECIFICATION
6dB Band | Selectivity | nsertion | Matching
Nquarkfer Width  |+9kHz off| Loss |Impedance Cgirt?gﬁ'
(kHz) min. | (dB) min. |(dB) max.|  (kQ) »‘ﬂ%\
+3.0 4 Elements
SFPS450H (+4.0) 40 (60) | 6(1.5) 2.0 Ladder Type
+3.0 6 Elements
CFWS450HT (+4.0) 50 (75) | 6(2.0) 2.0 Ladder Type !
( ):Typ. value SFPS450H CFWS450HT
@ For synthesizers, the available center frequencies are 450, 459

and 468 kHz. Standard tolerance is +1 kHz.
@ Because of excellent shape factor, wide-band width and high

selectivity, this series is the most suitable to car radios and all- BDIMENSIONS
band radios.
@ SFPS 4501, designed for narrow band use, are also available. SFPS450H CFWSA450HT
Please contact us for further information. 8.0£03 11.0:05
3 g
BTHE RECOMMENDED IFT (7X7mm) N S
Type © - P )
SFPS/CFWS[_H b g H 3
Item N 08401 |® 2 H 0.840.1 ”E
Winding specifications @-©2) ) -3) (4) - (6) 15500 Ilg 7% 0_15“ u H g U
27403 12+05 _[.06201 | 20403 z.exo.&r 2603 19405 ~H-2EE0L
S@) 4)s (ZW o Connection @ @@t — @7 Connection
® W o | A
i H @ roun
(1) (6) 60T 1257 28T ( 4’7 = (3) Output 2 (% ’1 — - - 5) Output
3505 23105 2.3+0.3
in mm
(Bottom view) ¢ )
No-load Qu 40
Tuning Capacitance 180pF
@ Matching of CERAFIL® SFPS/CFWS[ IH with the IFT is decided
by the Qu of the IFT and the IFT secondary side impedance, |Z2].
Set the Qu at about 40 because a Qu value which is too high
(e.g., 90) may produce ripple in the waveform. It is recommended
to mach the impedance of |Z2| with that of the CERAFIL®.
BTEST CIRCUIT
SFPS450H CFWS450HT
I (3) )
20 @), 2kQ I
I Ol 0
® il
o @ . e @
RF
csc ﬁg Volt meter sso. g§ @ Volt meter
(Rg=50Q) (Rg=50Q)
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High Selectivity Ladder Type SFPS/CFWS Series 450 - 470kHz

BFREQUENCY CHARACTERISTICS (with IFT)

@ Frequency Characteristics

Frequency (kHz)

0O 1 2 3 4 5

IFT+SFPS450H IFT+CFWS450HT
0 0
_.10 _. 10
g 2 82
5w /o1 £ w0 \
g 40 / \ § 40 / \
é 50 / \ é 50 / \
<
= 60 =] 60 / \
%30 440 450 460 470 %30 440 450 460 470
Frequency (kHz) Frequency (kHz)
@ Spurious Characteristics
IFT+SFPS450H IFT+CFWS450HT
0 0
10 10
g 20 @20
c 30 = 30
S
T 40 © 40
; 50 S 50
< 60 < 60
70 ] f i ] I 704 [|
80 I g0 ) hl
01 2 3 45 6 7 8 9 10

Frequency (kHz)

6 7 8 9 10
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CERAMIC FILTER o pemea Tesenerc | Y B B
Wide band Type for AM Stereo SF[J/CF[] 450 Series

BFEATURES

SFPS/CFWS Series :

wide band, high selectivity, low loss.

CFUS-Y/CFWS-Y Series :

wide band, flat group delay time (GDT) characteristics. (The
frequency fidelity in the high sound area of an AM stereo will
be improved.)

. | N
SFPS450G/F/D CFWSA450G/F/D CFUSA50GY/FY/DY CFWS450GY/FY/DY

HEDIMENSIONS
SFPS450G/F/D CFWS450G/F/D CFUS450GY/FY/DY CFWS450GY/FY/DY
8.0+0.3 11.0+0.5 8.0+0.3 11.0+0.5
o 0 ‘wARKING || @ MARKING: | ©
l ~ 0.84+0.1 g ~ i 0.8+0.1 2 1 ~ ,,.0.8+0.1 g ~ i i 0.8+0.1 2
{3 72 r g i = i 2 7#
0.15+005 || |5 4 &“ I‘ u '7& L U 0154005 ||§ £ M] I‘ u '75, U
27103 12405 0.6+0.1 , 2903 20403 26403 10405 06£01 37503 12405 0.6+0.1 . 29403 29403 26403 19405 0.6+0.1
(ZW a1 Connection ) Vit e el ot - @f  Connection @t |21 connection ol Jé @ @@t ~ &7 connection
K (;) |anu1 ’ S | ﬂ ) Input Al @ nput G | 3 @ Input
® <p (@ Croun g ley 2l (3@ Ground @I <L @ cround aifley | 2l (@)@ cround
(8) Output = = ®) Output (3) Output ~ ¢ L (5) Output
33405 23405 23403 33205 2.3¥05 23403 )
(in mm)
BSPECIFICATION
6dB Band Width T . Insertion Loss G.D. T.20u Matching .
Part Number (kHz) min. Selectivity (dB) min. (dB) max. Band width (kH2) Impedance (kQ) Composition
SFPS450G +4.5 (£5.0) +9kHz off 30 (40) 6 (2) — 2 4 Elements ladder type
SFPS450F +6 (£7.5) +12.5kHz off 40 (50) 6 (1.5) — 2 4 Elements ladder type
SFPS450D +10 (+£12) +20kHz off 40 (50) 4 (1.5) —_— 1.5 4 Elements ladder type
CFWS450G +4.5 (£5.5) +9kHz off 40 (55) 6 (2.5) — 2 6 Elements ladder type
CFWS450F +6 (£7.5) +12.5kHz off 50 (70) 6 (2) — 2 6 Elements ladder type
CFWS450D +10 (+£12) +20kHz off 50 (70) 6 (2) — 1.5 6 Elements ladder type
CFUS450GY +4.5 (£5.5) +15kHz off 40 (50) 10 (7) (+4.5) 2 4 Elements ladder type
CFUS450FY +6 (£7.5) +17.5kHz off 40 (50) 9 (5.5) (£6) 2 4 Elements ladder type
CFUS450DY +10 (£12) +25kHz off 40 (50) 7 (4) (29) 1.5 4 Elements ladder type
CFWS450GY +4.5 (+£5.5) +15kHz off 50 (70) 11 (8) (*4) 2 6 Elements ladder type
CFWS450FY +6 (£7.5) +17.5kHz off 50 (70) 10 (6.5) (£5) 2 6 Elements ladder type
CFWS450DY +10 (£12) +25kHz off 50 (70) 8 (5) (£8) 15 6 Elements ladder type

( ):Typ.value
@ The standard center frequency (fo) tolerance is £1 kHz.
® The recommended IFT specifications are the same as those for the SFPS 450 H/CFWS 450 HT. Set the Qu at approximately 40. If Qu is too
high, ripple will be produced in the waveform, which will narrow the band width.
@ Products with other band widths are also available :
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CERAMIC FILTER o pemea Tesenerc | Y B B
Wide band Type for AM Stereo SFLJ/CFL] 450 Series

BFREQUENCY CHARACTERISTICS (with IFT)

IFT+SFPS450F IFT+CFWS450F
0 0
a 10 o 10 ™
S 20 \ S 2 [ \
c c / \
-% 30 / \ -% 30
£ 40 S 40
£ ool |1 \ £a
<
o= Vs o/ !
70 70
230 440 450 460 470 230 440 450 460 470
Frequency (kHz) Frequency (kHz)
IFT+CFUS450FY IFT+CFWS450FY
0 — 0 —~
& 10 / g & 10 / \ g
1:/ 20 200% 1';/ 20 a 200\(])3
-% 30 / — \ 1oo,§ % 30 ™ 100_§
£ 40 r0 > c 40 0 >
s 1] \ o S | \ g
< / \lA < / \ e
60 7 3 £ W W v g
%30 440 450 460 a0 O %30 440 450 460 a0 O
Frequency (kHz) Frequency (kHz)
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CERAMIC FILTER o pemea Tesenerc | Y B B
Ultra-small PF[] Series 450 - 470kHz

BSPECIFICATION

Part 3dB Band |SEECtVity | psertion
Width +9kHz off Loss Composition
Number (kHz) | (dB) min. | (dB) max.
PFS455A 45+15 | 8(11) 5 (2.5) 1 Element ‘B"
PFW4S5) | 5515 | 17(23) | 6(3) 2 Element v
PFWCC450J | 5.5+1.5 | 17 (23) 6(3) |2 Elements SMD

( ):Typ.value

@® Center frequency is available between 450 and 470 kHz . HEELE FRRES) FRR S

Standard tolerance is +2kHz.

@ For synthesizers, the types of center frequencies 450, 459 and
468 kHz are available. Standard tolerance is =1 kHz.

® PFS/PFW series available on tape. ("-TF01" is added to the part BDIMENSIONS
number for tape. ex. PFS455A-TF01)

T . ) PFS455A PFW455J
® PFWCC series is mountable by automatic placers. ("-TC" is 60510
added to the part number for tape reel. ex. PFWCC450J-TC) 6.0£1.0 Ot
B THE RECOMMENDED IFT CIE g G = 5
Type 1.440.1 14101 .
7X7mm IFT 5X5mm IFT ° Lato1 S
Item 0.5+0.1 H . 5:0'1 - A
inding specifications| (1) - (2)|(2) - (3)[(4) - (6)|(1) - (2)|(2) - (3)|(4) - (6)
25 125 3 25 5
S(3) %S H +0.2 0.2 o Connection 4 +0.2+0.2 -
@ b oo ==> l ;“ (1) Input 2 bn oo ==> l ﬂ Connection
(@) (6) 85T 67T 23T 84T 98T 33T 2 (2)Ground & (1) Input
(3) Output (2) Ground
Bott ) el ol o el @l o (3 Output
ottom view,
( ) PFWCC450J
No-load Qu 90 65 Input Mark
Tuning Capacitance 180pF 180pF
® The matching of CERAFIL® PF[] series with the IFT is @
determined by the IFT secondary side impedance, |Z2|. Set the § .
|Z2| at about 4.2kQ. 5 = & ‘
ouT GND
(2) (3) Connection
5.740.3 S (1) Input
B (2) Output
% (3) Ground
(4) Ground (in mm)
BTEST CIRCUIT
@ Ceramic Filter Only @ CERAFIL® with IFT
PFS/PFB PFS/PFB 7pF
3kQ
W—E o5t
@)
S.S.G. g RF RF
(Rg=50Q) » Volt meter Volt meter
PFWCC PFWCC
3kQ
O 5@
RES R
S.S.G. e RF S.S.G. RF
(Rg=50Q) > Volt meter (Rg=50Q) Volt meter
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CERAMIC FILTER o pemea Tesenerc | Y B B
Ultra-small PFL] Series 450 - 470kHz

BFREQUENCY CHARACTERISTICS
@ Frequency Characteristics

IFT+PFS455A IFT+PFW455J IFT+PFWCC450J
0 0 0
10 10 10
% 20 ?i 20 g 20 /
& 30 % § 3 & 30
S 40 S a0 S 40
% 50 g 50 “E" 50
< z 77 g O~
60 60 60
70 70 70
435 445 455 465 475 435 445 455 465 475 430 440 450 460 470
Frequency (kHz) Frequency (kHz) Frequency (kHz)

@ Spurious Characteristics

IFT+PFS455A IFT+PFW455J IFT+PFWCC450J
0 0 0
= W _ 1o 10
g 20 g 20 8 2
g 3 & 30 5 20
§ 40 § 40 § 40
g 50 NS g 50 g 50
[ I -
E el k. P g \ N
60 VY 60 pr— W(-,v 60 A r,r,,v
70 70 70
0.000  1.000 2.000 3.000  4.000 0.000  1.000 2.000 3.000  4.000 0.000 1.000 2.000 3.000  4.000
Frequency (kHz) Frequency (kHz) Frequency (kHz)

BTAPING DIMENSIONS

PES/PEW-TFO1 Iltem Code |Dimensions (mm) Note
Portion to Cut Case of Defect | Lz 3 min.
P P Ahan Pitch of Component P 12.7+0.5
Pitch of Sprocket Hole| Po 12.7+0.2
s Length from Hole Centerto Lead | P2 3.85+0.5
] Length from Hole Center to P, 6.3540.5
| 5| Component Center
i Lead Spacing (1) F 5.0 782
>2 sl 2) S Lead Spacing (2) F1 2.5+0.2
2 N N D) Deviation across Tape| Ah 0+1.0
N N N Deviation along Tape. Left or Right | ASz 0£1.0
Carrier Tape Width w 18.0+0.5
. . Hold-down Tape Width | Wo 6.0 min. Hold-down tape should not overflow the hase tape.
P E Position of Sprocket Hole | W: 9.0+0.5
Po t Hold-down Tape Width | W- 0:8°
Lead Distance between
+
Reference and Bottom Planes Ho 18.0£0.5
Diameter of Sprocket Hole | Do @4.0+0.2
Total Tape Thickness t 0.6%+0.5
PFWCCL-TC 20401  4.00.1 3
¢1.55-01 g)
! ' ' ' ™
R A | R IRE| A=t -
T A R A O =N | | =N I | I Lo o R 2
o H ' © —
L L--i---l - I I}
Peeling of strength 8.0+0.1 5.4%0.1 Chip filter -
20 - 60gr é: %
= . ~ £
Cover Tape tﬁ\ —— 3,,7‘3* o 8| 8| o
- . 10 - olg| H s
1 I /IR [\ I
« Part Number marked side is always facing upside. i
« The direction of electrode shall be placed by one direction. (in mm)
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CERAMIC FILTER e | [
High Selectivity SMD Ladder Type SFPC Series

BSPECIFICATION

6dB Band | Selectivity |insertion| Matching
Part ; Compo-
NS Width | +9kHz off| Loss | Impedance it J—%
(kHz) min. | (dB) max. | (dB) min. (kQ) < & {;;_#
A
+3.0 40 6 4 Elements, -
SFPCAS0H | ") (60) (15) 2.0 SMD

® Mountable by automatic placers.
("-TC" is added to the part number for tape and reel. ex. SFPC
450 H-TC) SFPC450H
® SFPC 450F/SFPC450G,designed for wide band use, are also
available. Please contact us for further information.

EDIMENSIONS
BTEST CIRCUIT
SFPC450H
’\2/5?\, (Dm@) %
@ "
S.S.G. c RF
(Rg=50Q) S Volt meter
== t
15403 20+03 2003 1.540.3 1.640.3
Connection
@6 (@) Input
(2) Ground
BEDIMENSIONS OF PLASTIC TAPE @) Output
(in mm)
4.0+0.1
2.040.1 o
4#; ¢1.5%8:3

} | N - -

| o N H
7T7F¥4‘V‘\>7}’777<\>7 73 ﬂ 3
: ol o ©

= =g g — o ©

| I

1 12.040.1 ‘ —_—
*=——— 1 Direction of feed

6.7520.1 [7.540.1] | 1.7540.1

ol
4
B
£

Cover tape

+
74201 (in mm)
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Two terminals Resonance Type Series 450 - 470kHz
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mullata

BESPECIFICATION
Charectersts | Resonant fa-fr Resonant | Capacitance
Part Number Frequency (kHz)|  (kHz) |Resistance (Q) max. (pF)
Hag5p
BFU450K3 450+1 27.5+4.5 30 (10) 550+£20% K3
BFU450C 450+1 1442 20 (10) | 360+20% b
1
BFU450C4N 450+0.8 9+2 30 (12) 360£20% ”
( ):Typ.value
BFU450K3/C/C4N
@ fa-fr : Difference between the anti-resonant frequency and the

resonant frequency.
@ Most suitable for IC Station Detectors (SD) such as the LA 1135

(by Sanyo). BEDIMENSIONS

BIMPEDANCE CHARACTERISTICS

BFU450C4N
100K h
50K
£
10K / @
5K
—~ \
a
< 1K 0
% 500 / g
= -
3
£ 100
50 No directivity (in mm)
10
5
1
440 450 460 470
Frequency (kHz)
BAPPLICATION CIRCUIT
@®BFU450K3 in Tr Circuit @®BFU450C4N IN LA1135 (for SD)
Station Det. OutOr cry_ BRUSSON QO Vee (+8V)
V tune O—g— A
0 +6V i%
[} 2 o
0.01n 3k
F—ww—s
SSG. x| S RF
(omv) 3 < BFU Volt ANT.
51T T asok3 | meter
0.047px2
I
rg) CF1: PFB40JR3
o & SFZ450JL3
8 SFPS450H

10
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SF[]/PF[]/BF Series Temperature
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mullata

BTEMPERATURE CHARACTERISTICS

= = o
S - Temperature (C) g +1- Temperature (C)
i —_ 20 40 60 80 e -20 0 20 40 60 80
fig i ? + : : ] ET ot ————+ —
=3 -20 0 . — 52

€ 4L £ L
& 3

g M g

Tz -— 20 40 /// S ) 0 20 4 : ‘

+ + v | S —— t

23 20 0 o~ _ & 80 S 20 60 80
2 L Temperature (C) g2 L Temperature (C)
£ I Temperature (C) £ - Temperature (‘C)
e —_ 20 40 60 80 B 20 4 60 80
BI t ? + —_— 2T ? ? —
53 -20 0 Sx -20 0

@ L o 4
s 1 g

z

s

g — 2 40 60 80

£I t T —_—

=

. < -20 0

e 4L Temperature (C)

IS

PR

3 —~ 40 60

s ' : " s S

- -20 0 20 80

= 4L Temperature (C)

s

2 +1—

E ~ -20 L,

c I 4 4

s f—— ? } {

@ 0 20 40 60 80

3 - Temperature (C)

11
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SF[1/PFL/BF Series Application
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BAPPLICATION CIRCUIT
@ Car Radio (SFPS450H/BFU450C4N)

@ Car Radio (SFZ455JL3/SFU455A3)

100k
V tune O—

ANT.

3.3mH

Station Det. Out
& o
430) R =
i = 10k

BFU450C4N

iéi 04

= OVee (+8V)
o%
8
E
2.7k

Det.
I

i OOulpu(
x

3

S

/ / /
/ FM PF /FM OSC/

%_%L/ &%/FM CERAFIL®
1 /| (sFE10.7MAS5)

CERAMIC DISCRIMINATOR
(CDA10.7MC1)
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CERAMIC FILTER

CERAFIL® is the Registered Trademark
of Murata Manufacturing Co., Ltd.

SFLI/PF[L1/BF Series Application/Notice
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BENOTICE

@ Matching condition should be evaluated to perform stable
electrical characteristics which are specified.

@ In case of covering filter with over coat, conditions, such
as material of resin, cure temperature and so on should

be evaluated well.
@ Washing of filter is not acceptable due to unsealed

construction.

@ Filter might be damaged when an excess stress was

applied.
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M 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 Law” of Japan, the export license specified by the law is required
for export.

2. Please contact our sales representatives or product engineers before using our products listed in this catalog 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 products for other applications than specified in this catalog.

(D Aircraft equipment
(2) Aerospace equipment
(3 Undersea equipment
(@) Medical equipment
(® Transportation equipment (vehicles, trains, ships,etc.)
(® Traffic signal equipment
() Disaster prevention / crime prevention equipment
(8 Data-processing equipment
(9 Application of similar complexity and/or reliability requirements to the applications listed in the above
3. Product specifications in this catalog are as of May 1999. They are subject to change or our products in it may be discontinued without advance notice. Please

check with our sales representatives or product engineers before your ordering. If there are any questions, please contact our sales representatives or product
engineers.

4. The parts numbers and specifications listed in this catalog are for information only. You are requested to approve our product specification or to transact the
approval sheet for product specification, before your 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 Mdl‘lUfClCl‘Ul‘ing Co., Lid. http://www.murata.co.jp/products/

Head Office International Division
2-26-10, Tenjin Nagaokakyo-shi, Kyoto 617-8555, Japan Phone:81-75-955-6502 3-29-12, Shibuya, Shibuya-ku, Tokyo 150-0002, Japan
Phone:81-3-5469-6123 Fax:81-3-5469-6155 E-mail:intl@murata.co.jp
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