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B EaRE
Specification of Crystal Unit

EAEHA H Issue Date :  February 27, 2023

1. %% Part Number
R
Murata Part Number

XRCPB48M0O00F4MO0ORO
(Frequency: 48.0000MHz / Size: 2.0 x 1.6mm)

2. # M Scope

HRGMRREL, v~/ narVa—2F0r7 vy 7 3EARKIHENT 5 KEREFI2o0
THELET, ZOHRUSMNI ZHEHAOGAEITITFRNT G~ THE < 720,

This product specification is applied to the crystal unit used for time base oscillator in a
microcomputer. Please contact us when using this product for any other applications than
described in the above.

3. #MBL KO ~FiE  Appearance and Dimensions

3-1 4 D BRI TERIRFN I RETHY  IHENFERDHVERE A,
Appearance . No illegible marking. No visible dirt.
3-2 HMEHEX D RS BEAROTIREHE6IRLET,
Dimensions of component  : Please refer to item 6 for component dimensions.
3-3 Mk D TV TR, KEFEFEEAL, @RT Y v T THE
ZLTEBD ET,
Construction : Crystal element is mounted onto alumina substrate,

then metal cap covers over the element.
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4. 7EH  Rating

H H Item

M ¥ Specification

4-1 | EEIREEELPH
Operating Temperature Range

-30 to +85°C

4-2 | PRAFIE AL A DA

Storage Temperature Range

-55 to +85°C

4-3 | hfE L1+
Drive Level *1

150 ' W (300 1 WLL F/max.)

4-4 | EIEINEE

D.C.6V UL F/max.

Withstanding Voltage

D.C. Voltage
4-5 | ADMEZIRIE
15Vp-p L )
A.C. Voltage 5Vp-p LL F/max
4-6 | [

D.C. 100V LL F/max. 5s PAA/max.

*1 MRS THE LT 2 BRSO OV IE ST 2 I E 3 DR D AT 5T
This item shows input condition to measure frequency and Equivalent Series Resistance

specified in this specification.

o1
Eﬂﬂ{

ESMIMERE  Electrical Characteristics

TH H Item

¥ #&  Specification

5-1 | AFRERE K

Nominal Frequency

48.0000MHz

5-2 | FWEGIRRZE *2

Frequency Tolerance *2

+45ppm LIPN/max.

5-3 | JEB B AR A
Frequency Shift by Temperature

+40ppm LIH/max. (-30 to +85°C)
(FIHME L6 Lifrom initial value)

5-4 | AR T—T 7
Frequency Aging

+5ppm LAN/AE
max./year

5-5 | FAfESHEHT *2
Equivalent Series Resistance *2

100Q LAl TF/max.

5-6 | #fufxiEHr *3
Insulation Resistance *3

500MQ LA _k/min. (D.C.10V FIJNEF)
(Applied D.C.10V)

57 | ffiZ& L (Cs)
Load Capacitance

6.0pF

*2  JAEHEER X OFEE S RGO RIE T IEIT8HA S 7ZE W,
Please refer item 8 for measuring method of frequency and Equivalent Series Resistance.

*3 W AHAEM CTOEPIA R LET,

This characteristic shows the resistance between terminals.

AR A m "R
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6. 4MESHEX Dimensions
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Figure 1. Dimensions
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i Yoar AMontht o s by [ 56| 78| o102
2011, 2015, 2019, 2023 a|b|lc|d|lel|f|eg|4|i|b]|¢|n
2012, 2016, 2020, 2024 nlglglrle|t|ul|e|lal|lr|yg]|;
2013, 2017, 2021, 2025 A|B|cC E|F|c|H|J|K|L|M
2014, 2018, 2022, 2026 N|P|Q|R|S|T|U|V|W|X|Y]| Z

H5E4E H 1 EIAJ Monthly Code

() 4FET1H A4 270720 EF, | (note) The number is cycled by 4years.

T 7 aEE A& Packaging Standard (Taping)

7-1 T IEEE(T 7 Ol a FRNCEY B U72RE, 220 A AEANC 2 5 mE)E LET,
The tape for components shall be wound clockwise. The feeding holes shall be to the

right side as the tape is pulled toward the user.

72 F v 7%, 1V —/L 3,000fFELHIL £,
A reel shall contain 3,000pcs of components.

73 TIRF v T =T OINEHEREFERKITR L ET,
Dimensions of plastic tape are shown in Figure 2.

7-4  TIAF v V=V OINEHERE FIKIIR LET,
Dimensions of plastic reel are shown in Figure 3.

[ AV S Y N =& I S (SO Murata Manufacturing Co.,Ltd.
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Figure 2. Dimensions of Plastic Tape
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8. WIEJHiL Measuring Method

8-1 JEIHINE 51k

5. 9. 10E CTRTEWEEIL, F4-1XK TRTEE E R v ‘7 77+ Z A ¥ (KEYSIGHT
E5100A % L < (3AHY da) 2 TRIGE U 7o A Rp SRR SR O R IR R 5 2 B WV T BB A
= ARRPUE E T 520D AWK D O b {&b\ﬁ@mﬂz;ﬁz)%r L %9, DUTIZH4-2
BUIRLET, AMAREECS)IISHAZZH Z SV, AR E OB EIL, BhiR
LoUL 2 150 p WCHIE L72ETT, HIEMEROEWNT LY | BRI A VRS AET 2 aTRet:
N ET,

Frequency measuring method:

Frequency mentioned the items of 5, 9, 10 means the load resonance frequency (Lower
frequency of the two given when the electrical impedance of the component becomes re-
sistant near its resonance point) measured by network analyzer (KEYSIGHT E5100A or the
equivalent) and the circuit in Figure. 4-1. DUT is shown in Figure 4-2, and the value of a
load capacitor (Cs) is referred to item 5. The load resonance frequency is measured at drive
level of 150 1 W. Measured frequency may be changed by using different measurement
equipment.

Network Analyzer

(I)UT1(150uW) OuT2 R A
66.20 66.2Q Cs
| DUT | —H:I |
159gj 14.2ﬁ 14.2g;i 1590
A1 JE B E B H4-2x1  DUTHGHIE T /31 R)
Figure 4-1 Frequency measuring circuit Figure 4-2 DUT (Device Under Test)
8-2 FHMiEFHHT . srﬁa:%a“ SMEFIRPT(ESR)IL. H4-1X TrRd [\ &

v NU—27 7 FF A P (KEYSIGHT E5100A % L < 134
éuu) THELET, DUTIEH4-3XIC R LET,
Equivalent series resistance : The equivalent series resistance (ESR) which mentioned
in item 5 is measured by network analyzer (KEYSIGHT
E5100A or equivalent) and the circuit in Figure. 4-1. DUT
is shown in Figure 4-3.

—0— :JW

#4-3  DUT (BIET /A R)
Figure 4-3 DUT (Device Under Test)

8-3 & &Mt D E+25+3C, ME25~75%R.H. Z FEHEHI ERRE & L
3w D
Measuring Condition . Standard conditions for the measurement shall be

+25+3°C and 25 to 75%R.H.

[ AV S Y N =& I S (SO Murata Manufacturing Co.,Ltd.
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9. HkEIERE

Physical Characteristics

" H
Item

S

Test Condition

AR D HkE
Specification
After Test

ARV T

Free Fall

RIGLEREET, 1L5moEmEhb a7 Y —h
(Z3EBEARE NS E%, MELET, RBJE
IZIEC60068-2-31IZ#EHL L & -,

Component shall be measured after 3 times free
fall onto a concrete floor from a height of 1.5m.
Testing procedure is in accordance with
IEC60068-2-31.

SRBLIZ BLH 372 <
21 M OV5-5 % il J& L
£

No visible damage
and the measured
values shall meet
Table 1 and 5-5.

9-2

EGIA 27|

Vibration
(Sinusoidal)

Bl 2 B AR 5288 L7 RRE ©L IREH A 8K
10~55Hz, 2#RIEL.5mmOIRE) % X,Y,Z0D 3757
(AR 2BFRIN A 7o, ME L Ed, RBRGIET
IEC60068-2-6(Z HEMLIZ HEHL L £ 7,

Component shall be soldered on the test board.
Then it shall be measured after being applied
vibration of amplitude 1.5mm and vibration
frequency 10 to 55Hz to each of 3 perpendicular
directions for 2 hours. Testing procedure is in
accordance with IEC60068-2-6.

#1 Kk IV5-5% i /& L
i‘a—o

The measured values
shall meet Table 1
and 5-5.

9-3

TR 7= 2

Board Flex

TN R T 7o b Al EMRIZFEEE L REIO S
MZSEI7ZZ O EE7%, JELET,

b Amm  REFRER] 1R

FEARE A :1.6mm

Component shall be soldered on the test board.
Then it shall be measured after being applied
pressure in vertical direction shown in the figure
below for 5 times until the bent width reaches
1mm and hold for 1 second. (PCB thickness:
1.6mm)

MEE
2OShckIO

PCB

t=h#
/ Deflection

¢ S5XHE

¢ 5 Supporter /
[

45

N

Component mounted / FJRFEELR
HAZ/Unit © mm

1 M OV5-5 % i /& L
jz‘é‘o

The measured values
shall meet Table 1
and 5-5.

PR AE

) L (S

Murata Manufacturing

Co.,Ltd.
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9-4

VAT T
1)V 7re—Fh=

Resistance to
Soldering Heat
(1)Re-flow
Soldering

L HEMRETY 7 —fF (E— 2 RE+260+
5°C, 50050, DK MHfIX12-7-21H%Z 5
B (z2MEl@ L=, S|IRICEY H L., 24k¢f ik
L7k, BELET, BRI IAEIZIEC60068-2-
S8IZHEMLL %7,

Component shall be measured after 2 times
reflow soldering and leaving at room temperature
for 24 hours. For soldering profile, refer to item
12-7-2 (Peak temperature is +260+5°C for
5.0+£0.5s). Testing procedure is in accordance
with IEC60068-2-58.

1} OV5-5 % i & L
i—g—o

The measured values
shall meet Table 1
and 5-5.

@)= 7T 55

(2)Soldering
with iron

PCB_L|Z CiE/E+350+5°CC5.0 0.5/ MIXA 72
fHF 2470 S|IRIC24RF R E Lo, HE L
F3, AL, 1 TAKE Z THRITEMEIC E R L
mnEE LET, w7 5IXIEC60068-2-58(C 1
mLEJ,

Component shall be measured after soldering on
PCB at +350+5°C for 5.0+0.5s and leaving at
room temperature for 24 hours. The soldering
iron shall not touch the component while
soldering. Testing procedure is in accordance
with IEC60068-2-58.

NI BTN <
F 1} 55 % i & L
i‘j‘o

No visible damage
and the measured
values shall meet
Table 1 and 5-5.

9-5

XA T

Solderability

HEHNT TS (Sn-3.0Ag-0.5Cu)
PCT#:# |2 CTIRFE+105°C . 1B 100%R.H. D5
T, A O -V 7% L, g%
nY AL ) = VHRICSR Lo, +245+5°C
DOERIZ AT HIZ3.0E0 5 MR LET, Rk
1EIXIEC60068-2-581Z #EHL L £ 97,

Lead free solder (Sn-3.0Ag-0.5Cu)

After being kept in pressure cocker at +105°C
and 100%R.H. for 4 hours, and being placed in a
rosin-methanol for 5s, the terminals of
component shall be immersed in a soldering bath
at +245+5°C for 3.0+0.5s. Testing procedure is in
accordance with IEC60068-2-58.

Uit - D 90% LA 11T 1%
WIZHMEAE LETS

Ninety (90) % or more
of terminal surface
shall be coated with
solder.

AR A m "R

AT

Murata Manufacturing

Co.,Ltd.
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10. MitEEPERE  Environmental Characteristics
5 A B & R
Item Test Condition Specification
After Test
10-1 |5 il A Bih 2 U AR 922 L7 RRE T IR +85E2°C|&R 1 UM5-5 &4 i )&t L
O TE IR A HIC 10005 f PR F L 72 #5 . SIRICER Y H[E T,
L. 24FF[EIGE Lok, ME L E7, WBRTIE
IEC60068-2-2Z #EH#L L £ 4,
High Component shall be soldered on the test board. Then|The measured values
Temperature |it shall be kept in a chamber at +85+2°C for 1000|shall meet Table 1
Exposure hours. And then it shall be measured after leaving atland 5-5.
(Storage) room temperature for 24 hours. Testing procedure is
in accordance with IEC60068-2-2.
10-2 | e B e AR ] BRI 28 L 7RRE © L TR -55+2°C|#R 1 M UNB-5 & ifi & L
O TE R AE 1112 1000FF M PR FF L 722, SIRICHD M7,
L. 24BFMICE Lo, MEL 3, BRGER
IEC60068-2-1IZ L L £,
Cold Component shall be soldered on the test board. Then|The measured values
(Storage) it shall be kept in a chamber at -55+2°C for 1000|shall meet Table 1
hours. And then it shall be measured after leaving atland 5-5.
room temperature for 24 hours. Testing procedure is
in accordance with IEC60068-2-1.
10-3 | il e i i (S A SR A FEAR I JE2E L 7R AECL IRE+6022°C|R 1K OE-5 % il & L
12 E£90~95%R.H. D EIR IR AY 1 12 T 1000 [ frdF| £ 77,
L7, SRICHY MU, 24FRFMGE Lok, HIE
L %9, B SFIEIZIEC60068-2-781ZHEHL L £97,
Humidity Component shall be soldered on the test board. Then|The measured values
it shall be kept in a chamber at +60+2°C, 90 to[shall meet Table 1
95%R.H. for 1000 hours. And then it shall befand 5-5.
measured after leaving at room temperature for 24
hours. Testing procedure is in accordance with
IEC60068-2-78.
10-4 | BhisE Bl 2 SRR BRI 9248 L 72 RAB T JRE-B5°COTE|F 1 e U'5-5 & i & L
A 2305 MR R #% . IR +85°C O TE IR T B 7,
LB L, 300MtRFFd 25, ZhzldA e L,
104 7 WAT o721, IRICED L. 24FRFR] ik E
L7, HIE L E3, BRI EIXIEC60068-2-14(C #E
mLET,
Temperature |Component shall be soldered on the test board. After|The measured values
Cycling performing 10 cycles of thermal test (-55°C for 30|shall meet Table 1
minutes to +85°C for 30 minutes), it shall beland 5-5.
measured after leaving at room temperature for 24
hours. Testing procedure is in accordance with
IEC60068-2-14.

AR A m "R

AT

Murata Manufacturing

Co.,Ltd.
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#1 Table 1.
JE A AL B +25ppm DIN (FIHMEIZX L)
Frequency deviation +25ppm max. (from initial value)

11. A {EE Cautions

11-1 FH®EOFRE  Limitation of Applications

BRI OWT, £ OBECIRENED Ay E 7213 EICfaE 2 KT8/ 08 H 5 EOH B

L0, EEEENERSNDUTOHGRTO ZHEMZ ZRFOEAX, LT FEANCYET

THEHET IV, 72720, @Ok, BaROBMEICE ) )0 5 HIE T o T 1308 T

TS, (BRBLm o P Ul 7 L—%6lE, 277 U > 7, AT o diliE)

Ofiztdr  QF titkss Oy @FEFTHIEELS OERME

©@mrtEar(B B, FIE, finsgs) OZZEME SHE OB Bl

OFHLEEEER  OZ Ofth FRCHRs & %O

Please contact us before using our products 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.

Notice, please do not use this products in following applications in transportation equipment.

(example: engine control, brake control, steering control, body control)

(DAircraft equipment

@Aerospace equipment

(@Undersea equipment

@Power plant control equipment

(®Medical equipment

®Transportation equipment(vehicles, trains, ships, etc.)

(DTraffic signal equipment

(®Disaster prevention / crime prevention equipment

(@Data-processing equipment

0Applications of similar complexity and/or with reliability requirements to the applications
listed in the above

11-2 7= —/LE—T7HEEONIN  Fail-safe

VRGN —RELABANELTZHETH, “REE IO OIZEARIC#ET 2 7 =
—E— TR ELTHIL TR,

Be sure to provide an appropriate fail-safe function on your product to prevent a second
damage that may be caused by the abnormal function or the failure of our product.

[ AV S Y N =& I S (SO Murata Manufacturing Co.,Ltd.
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12. i/ EoEE  Caution for Use

12-1

WRZ2EME RSN ENTZS6, REGZAELL2Z2ERHY T O TR PN TITRS D
TS,

The component may be damaged if excess mechanical stress is applied.

12-2

HEGITREMETIEIH D FEA, WWHELKOEIIEa—T 0 7325 Z LI3BEIT TV,
Conformal coating or washing to the component is not acceptable. Because it is not
hermetically sealed.

12-3

THEH T C R OBIRIEIE SRR L | BIRAES (BERIRD 2 WITRIRE L) BBEETD
GEnd 0 E£TOT, BRI E Ty ZHERO EZTHEAT I,

Please confirm the circuit conditions on your set, because irregular or stop oscillation may
occur under unmatched circuit conditions.

12-4

YR, EHRRER S A T OALER DB RIS L TWET, (EL, FESKMFIC L -
TIHIE KRR ND ) WEAEEZHWRT 25803 H Y £ O THEANIHEN S 5 FEET
VP RHliERZ LT RSV, B, AT vy 7S A 7 OFRER TOIEITRT TTS
WV FEHZ DWW TIEERNS Y TBWEDE T I,

The component is recommended with placement machines employing optical placement
capabilities. The component might be damaged by mechanical force depending on placement
machine and condition. Make sure that you have evaluated by using placement machines
before going into mass production. Do not use placement machines employing mechanical
positioning. Please contact Murata for details beforehand.

12-5
FAEZITIER ORI A LRI EEEH L2V TR a0,
Do not reuse components once mounted onto a circuit board.

12-6
i LD 7 Z o R H /32 — 3KEIRE O FHICERE LW E S EE L TRV,
Ground or signal path on the top of substrate should not be located underneath crystal unit.

[ AV S Y N =& I S (SO Murata Manufacturing Co.,Ltd.
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12-7 IZATEAITICEET 21 E$IH Caution for Soldering

ZORETY 7 e — A THEREL BV LET,
Please mount components on a circuit board by the

re-flow soldering

12-7-1 #4577 97 2B X ONLATS Recommendable Flux and Solder

7T VI A LRNTLEEN,

RYVRT Ty I ARBEN S, KEET T v 7 AT

Standard thickness of solderin

Flux Please use rosin based flux, but do not use water soluble flux.
Sn-3.0Ag-0.5CUfR DIFATZE ZHEH L TS0,

ITATE 7 ) — NI ATEEBAAIEIEX, 0.10~0.15mm O TRHEEV L £97,

Solder Please use solder (Sn-3.0Ag-0.5Cu) under the following condition.

g paste : 0.10 to 0.15mm

12-7-2 HELZIA725:1F Recommendable Sol

dering Profile

E—2
Peak
o i
S 220 -
3w sy
. Pre-heq fng (220°C LlE/min.)
g (150-180°C) %wa
Gradual
Cooling
60~120s 30~60s
BHETa 7 7 AL
Standard soldering profile
TEA 150°C to 180°C
Pre-heating 60s to 120s
JINEAER 220°C LA k/min.
Heating 30s to 60s
v — 7 IR 245°CLL E/min.  260°CLL F/max.
Peak temperature 5s LA /max.

SRR A THIE LE T,
*Temperature shall be measured on

the surface of component.

At & m R OfE

Murata Manufacturing Co.,Ltd.
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12-7-3

Z CTfHF S Reworking with soldering iron

R EBTITIAL I CEH L TR ZIZIATEMT - EIET 2541, L TFTORICHER
LTITo T F&EW,
Please solder with soldering iron noting to the following conditions.

12-7-4

ES (G5
condition
TEGRE .
Pre-heating 150°C  60s
ITATEZCToOZ TR o~ I
Heating of the soldering iron 350°C L T/max.
IATEZTOY v MK .
Watt 30W LLF/max.
IXATEZCTOZ TR .
Shape of the soldering iron ¢ 3mm LUF/max.
LA TERT T R .
Soldering Time Ss LAPu/max.
TATE
Solder Sn-3.0Ag-0.5Cu
L EZEZ TERSRWVWE S IC LT ES
WV, 2 COEN R IS E AR TR R BN o
STE5E . JEER T ORMELEoR S B O R
S Blzon 28 ndb £,
E= 5] )
. Please do not directly touch the components
Caution

be damaged
applied.

with soldering iron, because the terminals of
components or electrical characteristics may
if excess thermal

stress is

XA 7ZEEY & Solder Volume

FATERE D EITERDOE S LU TIZL T ZE W, EtREBATHEG. v v 7L EROH
IEERAMEIR 92 AIREMED & W E 37,
Please keep the solder volume below the height of the substrate. When exceeding the
substrate, the damage of sealing part between the metal cap and the substrate may occur.

EEX v v

/

Metal Cap

.

AN

/.

N AR &

/

FAR
Substrate

T Solder volume

AR A m "R

Bk Murata Manufacturing Co.,Ltd.
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13. WERE EOEE Notice on product storage

13-1
IR EE-10~+40°C, FIXHEE15~85% T, SM7RIRILEZ(LD /2 WENTHRE T,
Please store the products in room where the temperature / humidity is stable. And avoid such
places where there are large temperature changes. Please store the products under the
following conditions : Temperature : -10to +40 °C

Humidity : 15to 85% R.H.

13-2

B ORAE WISRIGORBAMA . RBAENMRAEIC T, MIA%6, AM T, MAZE»r AN TIHA T
SV, 67 A DG BITIFATAT TS L ZHERO L AT I,

Expire date (Shelf life) of the products is 6 months after delivery under the conditions of an
unopened package. Please use the products within 6 months after delivery.

If you store the products for a long time (more than 6months), use carefully because the
products may be degraded in the solder-ability and/or rusty. Please confirm solder-ability and
characteristics for the products regularly.

13-3

Be, 7Y M, AR A EFOFRFEEK T CRE SNET LITASTEDS
EARBREDFRK & 720 £3 0O T, ALFRFRHAKT TORE TEET TFI W,

Please do not store the products in a chemical atmosphere (Acids, Alkali, Bases, Organic gas,
Sulfides and so on), because the characteristics may be reduced in quality, and/or be
degraded in the solder-ability due to the storage in a chemical atmosphere.

13-4

M5, BEEOZELRET D720 IR~OEE S BT TRE F S0,

Please do not put the products directly on the floor without anything under them to avoid damp
places and/or dusty places.

13-5
B B, B IREVED N D57 CORE TR TR SV,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BAME. BREZ., RHIRE SN HEG., RERDIC K - TR BAREMNTHERSIT 5 vEE
PEDN S D E, BAAR, BHEMZITESCHICTHEH T IV,

Please use the products immediately after the package is opened, because the characteristics
may be reduced in quality, and/or be degraded in the solder-ability due to storage under the
poor condition.

13-7

BEETNICEY, MENHOEERFOENFORRKE 20 £3OT, HHITHE F LRV
RECOMRE &L BER W EBEVE L ET,

Please do not drop the products to avoid cracking of piezoelectric element.

[ AV S Y N =& I S (SO Murata Manufacturing Co.,Ltd.
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14. Ajb‘!ﬁiﬁ‘b\ Note:

14-1

THEMICEELE LT, SERICEE SN ORE TSP RHME L TR,

Please make sure that your product has been evaluated in view of your specifications with our
product being mounted to your product.

14-2
BHL A G R AR ORLEAR Z i L THEH LW T RI W,
You are requested not to use our product deviating from this product specification.

[ AV S Y N =& I S (SO Murata Manufacturing Co.,Ltd.




