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R ftRE
Specification of Crystal Unit

EFEH B Issue Date @ February 27, 2023

ih%  Part Number
EE
Murata Part Number

XRCPB48MO0O00FOLOORO
(Frequency: 48.0000MHz / Size: 2.0 x 1.6mm)

2. i M Scope

BRGAEREL, v~ 7 narva—2F0 7 ay 7 3AERBKITE N 2 KEREFI2o0n
THELET, ZOHGBUIM ZHEHOLGEIZITERNC Y (A~ THERE < 7Z 30,

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. 4MBl KON Tk Appearance and Dimensions

3-1 48 D B I TEIREBI ATRE THY  ITNFER DV EH A,
Appearance : No illegible marking. No visible dirt.
3-2 SMEHEAEK D W BEAROREHA6IIRLET,
Dimensions of component  : Please refer to item 6 for component dimensions.
3-3 fiE DTNV THERIC, KEFETEEEL, @RFy vy THE
ZLTEBD £,
Construction : Crystal element is mounted onto alumina substrate,

then metal cap covers over the element.

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.
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4. JER:  Rating

H H ltem Hl ¥ Specification

4-1 | BRI LRI

Operating Temperature Range
4-2 | PRAFIRLEE HiDH

Storage Temperature Range
4-3 | bt L~

Drive Level *1

4-4 | EEFIINETE

-30 to +85°C

-55 to +85°C

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

D.C.6V LL T/max.

D.C. Voltage
4-5 | AJUE S HIRNE X

A.C. Voltage 15Vp-p LI F/max.
4-6 | (M=

D.C. 100V L F/max. 5s LAPN/max.

Withstanding Voltage

1 YRLEAARE THUE LT 2 8 A OV S L A I E 3 2 R D A 15T,
This item shows input condition to measure frequency and Equivalent Series Resistance
specified in this specification.

o
Eﬂﬂ{

E5AMERE  Electrical Characteristics
HoOH  ltem # #  Specification

5-1 | AFRE K
Nominal Frequency
5-2 | JAWEEFARAE 2 ) +100ppm LLA/max.
Frequency Tolerance *2

5-3 | JAEUR EAR A FE +50ppm LIP/max. (-30 to +85°C)
Frequency Shift by Temperature (FIHEAIE L2 %f L /from initial value)
5-4 | AR T— 7 4
Frequency Aging *4

5-5 | FfiEs#HT *2

Equivalent Series Resistance *2

48.0000MHz

+50ppm LAPY/max.

100Q UL F/max.

5-6 | #ixiht *3 500MQ Ll E/min. (D.C.10V HIJNKF)
Insulation Resistance *3 (Applied D.C.10V)

57 | AfiigE (Cs)

6.0pF
Load Capacitance P

*2  JE S L O MESHREIONE FIEIF8E A S T30,
Please refer item 8 for measuring method of frequency and Equivalent Series Resistance.

*3 WFFHAEM OB ERLET,
This characteristic shows the resistance between terminals.

*4 JREZ+85+T2°CIZ1000/sfIfRFF L, SIRIZHY L C4KRFME R IE L £7,
Components shall be left in a chamber of +85+2°C for 1000 hours, then measured after
leaving in room condition for 24 hours.

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.
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6. 4ME~HEK  Dimensions
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Figure 1. Dimensions
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& Year AMonthd o s by [ 5 6| 78| o |w0|1n] 2
2011, 2015, 2019, 2023 a|lblecl|d|lel|lt|egl|d|i|é]|e]|n
2012, 2016, 2020, 2024 nlglglr|e|t|u|le|la|lz|y]|s
2013, 2017, 2021, 2025 A|B|C 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 E / EIAJ Monthly Code
() 414772 Ed, |/ (note) The number is cycled by 4years.

T/ ERM  Packaging Standard (Taping)

7-1 T BE (T — 7 Ol FRNCEY H U7, 250 ARARICRbH &) 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 o7, 19 —/v 3,0000EAMN L £,
A reel shall contain 3,000pcs of components.

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

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

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.
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T AT 7 ) — )L ONEHER
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At & m RO fE
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8. MIEHE  Measuring Method

8-1 JEIBELINE J5 1%

5. 9. 10 TRJJEEEIL, FHI4AKTRIEREE Ry NU—2 T F 7 A F(KEYSIGHT
E5100A S U < V3AH 4 S THRIE L 72 B iy Hei o i 2 (FHR Rl 3 12 B T AR A
= ARG & TR 520D EEED O b ARW S OERE ) 2o~ LE T, DUTILEE4-2
PURLE T, AMAEE(CS)IFEHA S 723V, AR IR B OB EIE, iR
Loy 0 150 p WTHIE L7 BT, MIEMSROEWT I D | BB VN 4ET 5 Al REE
NV 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 u W. Measured frequency may be changed by using different measurement

equipment.
Network Analyzer
OUT1(150uW) OUT2 R A
6620 6620 Cs
| IV\/\I_._ DUT | _H:I |
159gj 14.2&57 14.2Q7i 1590
FA-1 RO E B %4-21 DUT(#lIliE 7734 R)
Figure 4-1 Frequency measuring circuit Figure 4-2 DUT (Device Under Test)
8-2 THMiEFHEHT » BIHIC/R T HMESRHUESR) 1%, H4-11X CTr3[nlEE &

F v bU—27T7F 7 A4 WF(KEYSIGHT E5100A % L < 134H
PN THE LE T, DUTIZF4-3MIC R L ET,

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

%43 DUT (BERIET /A )
Figure 4-3 DUT (Device Under Test)

8-3 MIESME D RE+25+3°C, AE25~75%R.H. Z EHERERE & L
ESSRN
Measuring Condition : Standard conditions for the measurement shall be

+25+3°C and 25 to 75%R.H.

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.
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9. HEMAUMERE  Physical Characteristics

H H
ltem

ol S e
Test Condition

AR DS
Specification
After Test

9-1

ARV T

Free Fall

WAL HEREET, 1.6momshb a7 Y — |
(Z3EIEARE NS E%, MELET, RABJE
IZIEC60068-2-31 1 ZHEHL 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.

S B N7 <
2\%1&0\5—572{%EL
£7

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

9-2

EGIA 27|

Vibration
(Sinusoidal)

L 2 SRR T SRS L7 RABC L IR SN K
10~55Hz, 2RIE1.5mmOIRHE) % X,Y,ZD 375 [
(20N A 72 BE L £, RABRITIEI
IEC60068-2-6(Z HEHLIZ AEHL L £ 47,

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 K O5-5 7 i /& L
i‘a—o

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

9-3

TR 7= 2

Board Flex

RN R T 7o bR EZE L, REIDT;
MUZBEI7z o ER7-%, BELET,

oA Amm  LREERER 1R

FEWE 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 / : f]]%(genfer

45

N

Component mounted / FRFEELR
HAZ/Unit © mm

F1 L OB-5% T & L
ji‘g‘o

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

PR AE

it L (S

Murata Manufacturing

Co.,Ltd.
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9-4

BT
(MY 7ua—55

Resistance to
Soldering Heat
(1)Re-flow
Soldering

BB ARETY 77— (B— 7 IRE+260+
5°C. 5.0=05F. ZDfgMix12-7-2H % %
M) Z2[EhE L7, SIRICED L. 24K L
L%, WEL£3, #BRJ7IEIZIECE0068-2-
BBICHEHLL £,

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  OB-5% i & L
i—g—o

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

(@)= FfHF H

(2)Soldering
with iron

PCB 1-{Z Ti£+350+£5°CC5.0 = 0.5 [MlIx A 72
fHF 2470 S|IRIC24RFHE Lo, HE L
F3, AL, 1 TARE Z THRITEMEIC E R L
mnEE LET, HBRITIEILIEC60068-2-58(C M
L EJ,

Component shall be measured after soldering on
PCB at +35015°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 <
F1 & ON5-5 % i & L
i‘j‘o

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

XA T

Solderability

ST A 72 (Sn-3.0Ag-0.5Cu)
PCT4E{&E I TIRAE+105°C | W 100%R.H. 0%
., Ao -V 7 E Licth, 0%
BY AR ) —VRIZBRR LT, +245+5°C
DRI ATZHIZ3.0E0.5M R LE T, R
1EIZIEC60068-2-581Z #EHL L E£ 7,

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.

i - D 90% LA AT i%
MIZDMFE L ET,

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. MHEMERE  Environmental Characteristics
T % e
Item Test Condition Specification
After Test
10-1 | A B 2 BB ZE R C 5238 L7 IRAB T, IR +85+2°C|5-4 & TN5-5 % i /& L
D TEIRAE T 1000 f PR F L 72 #8 . SEIRICER Y H[E T,
L. 24BF[EE Lok, MELE7, BRITIEX
IEC60068-2-2|Z #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 5-4 and 5-
Exposure hours. And then it shall be measured after leaving at|(5.
(Storage) room temperature for 24 hours. Testing procedure is
in accordance with IEC60068-2-2.
10-2 | A & Bl e AR T BRI 28 L 7RRE © L TR -55+2°C|#R 1 L UNB-5 &4 ifi & L
DO FEIRFE I 1000 RE PR FF L 722, SIRICHRY £,
L. 24RFMIfE Lo, MEL 3, BRGIER
IEC60068-2-1(Z¥EHL L £,
Cold Component shall be soldered on the test board. Then|The measured values
(Storage) it shall be kept in a chamber at -55x2°C for 1000(shall meet Table 1
hours. And then it shall be measured after leaving at{and 5-5.
room temperature for 24 hours. Testing procedure is
in accordance with IEC60068-2-1.
10-3 | il i T S | B o 2 BB A AR L2 9228 L 7R AE L IR +60 £ 2°C &K 1 J UV5-5 % i & L
1 E£90~95%R.H. O 1E IR fE IR AE 112 T 1000 i R 5| E 37
L7-t%, SEIRICERD B L, 24FFIAGE L7, HIE
LEd, #ABRGIEIZIEC60068-2-781ZHEHL 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 bejand 5-5.
measured after leaving at room temperature for 24
hours. Testing procedure is in accordance with
IEC60068-2-78.
10-4 |BhEsz Bl 2o SRR AR F24E L7 RAB T JRE-B5°COTE|FR 1 f '5-5 & i & L
IR 2305 MR, R EE+85°C D fHIEAE FIZ B £ 7,
HicB L., 300 MRFFT 5, Tzt A rre L,
100 A 7 AT - T2k, Z|IRICEY H L, 2415 &
L7-t%, e U EJ . sl 7 151ZIEC60068-2-14 12
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 be|and 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 2 e +100ppm LA (FIIE L% L)
Frequency deviation = 100ppm max. (from initial value)

11. A & Cautions

11-1 A&ORE  Limitation of Applications

BHRIBIZDONWT, ZORESIRENVEN A £ 72 XM EICfaFE 2 LIZT/NNH 55O H I

L0, BEEENERSNDLUTOHGRTO ZHEMZ ZRFOEAX, LT FEANCYEE T

THAE T IV, 7272 L, ©0iEiEs X, s OEEICERED DD 2 iR TO T ITRET

TLESY,  (BEflo Uil 7 v—il#, 277U > ZHlE, AT o i)

OftzErkss QT Htkds OMEEKS: @OIEITHIEER OERELS

Omrtar(B B, FIE, finsg) OZZEME SHE OB Bl

OFHLEEEER  OZ Ofth FRiHERs & R%E 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

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

11-2 7 =—Lt—7HREDHIN  Fail-safe

VRGN —RELABANECTZHETH, “REE IO 7O EARIC#ET R 7 =
—E—TEEA LTI TS0,

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.

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.
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12. fiEf & Caution for Use

12-1

R REBEENEINSNTGE, REEZELLAZEDRHD EFTOTRYHFENITITRS D
EET S,

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

12-2

BRILIREMETIEH D T A, WEFELOBIIEa—T 4 742 Z LITBEIT TS0,
Conformal coating or washing to the component is not acceptable. Because it is not
hermetically sealed.

12-3

TEEM T CRORREEE R LY . BEARES (RERIRD 2 WVITRRIFL) BBETD
Gamnd 0 £TOT, BEESEME TS THERO LT T IV,

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

12-4

YRGIE, BHERR S A T OALER OIS L TWES, BL, FEEMFICL-
TIHIE KRR EN D ) WEAR LR T 258030 3O THEANHEN S 5 FEET
VPR Z LTRSSV, B, AT v v 7S A T OREE TORETRT TFS
VY FEIZOWTIEFER NS Y E TRWGbE T IV,

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
FAERL I EAR D B E D A L7 BT L2 W T TR S0,
Do not reuse components once mounted onto a circuit board.

12-6
i bl 7 v RGN Z— 3KBIRE O FEUCELE L2 WE SERLTRE W,
Ground or signal path on the top of substrate should not be located underneath crystal unit.

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.
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12-7 IFAEATICET 2EEFE

Caution for Soldering

ZORETY 7 — A THEELBEVLET,
Please mount components on a circuit board by the re-flow soldering

12-7-1 #2777 v 7 ABIONIIATE

Recommendable Flux and Solder

- HUCRT T v ) AR BECL S, KBTS 5 v 7 AL
7T VIR LRNTLEEN,

Flux Please use rosin based flux, but do not use water soluble flux.
Sn-3.0Ag-0.5CUf DIZA T Z T 72 &0,

XA 7 ) —MIATEEAEIZ, 0.10~0.15mmO & TBFEWV L £9,

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

Standard thickness of soldering paste : 0.10 to 0.15mm

12-7-2 #5313 A 7254 Recommendable Soldering Profile

E—7
Peak
O 260
o 2% (SR
2 22
T sy
. Pre-hea fng (220°C Ll E/min.)
- (150-180°C) %A
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 Ll kE/min.
Heating 30s to 60s
v — 7 R 245°CLL F/min.  260°CLL F/max.
Peak temperature 5s LA/max.

SEEE T AR R AT THIE L £,
*Temperature shall be measured on the surface of component.

At & m RO fE

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

Z CfHF 41 Reworking with soldering iron

R ESHTIIATZ CEHEH L TR
LTITo T F&EW,
Please solder with soldering iron noting to the following conditions.

TATZAT - EIEET 5613, BLFORICER

ES 1
condition
AR
TRUREE 150°C  60s
Pre-heating
IIATZTH 2 THRIRHE

Heating of the soldering iron

350°C Ll T/max.

AT ZTOT v M
Watt

30W LA F/max.

ZAT2 2 ToZ TR
Shape of the soldering iron

¢ 3mm LLT/max.

XA T TR
Soldering Time

5s LLA/max.

12-7-4

fj.;i; Sn-3.0Ag-0.5Cu
LICHEBE . TERSNBRNE I I LT EE
Vo 2T AN I L B 7 BA
ST E . JEER T ORES L L AR DA

VR I BICHORPLBRDH Y £7,

Caution Please do not directly touch the components

be damaged
applied.

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

stress is

IXA7Z% Y &  Solder Volume

IZATRED EITEROm S U TICLTLSZaWn, EREBR TGS, v v 7L ERoH
IEFRAMBAR T D AlRetE D & £ 77,
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 &

/

FHR
Substrate

T Solder volume

AR A m "/ R

A Murata Manufacturing Co.,Ltd.
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13. R EOVEE  Notice on product storage

13-1
IRE-10~+40°C, fHXHEE15~85% T, M RIRIEEZLORWERNTRE TV,
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 : 1510 85% R.H.

13-2

RSO E ISR IGRBAME . REAENIRRBIZ T, MIA%E» A TY, MA%E,r HUNTIHEHT
SV, 67 HEB2 258 XA TSz THGEO L THEHAT SV,

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

e, 7Y M BT A RIEEFEOLFRISREK T TRE SNET L IRAREM T HDS
EARBREDRF & 720 £9OT, 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

B, BEORBZMT D20, IR~OEE X 1308 THRE TS0,

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 G, B IREVEDIND 25T COREITEET TR W,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BIMA. PHER. REIRE SN2 E . RERDIC L - TEL 1ZARMNITHEERSIET 5 ThE
PERR DD £, B, BAERITESNICTHEA 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

" TICLy, "aNHOEBRFOENEFEORRKERD EFOT, HHITHE T LRV
RECORE L BER 2BV L £,

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

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.
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14, A BEFEVY  Note:

14-1

TREAICBRUE LTk, BRI FEEINREBTHTIMIL TRV,

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

14-2
MR A YR AR E OFLENAE 2N L CTHEH LW T RS0,
You are requested not to use our product deviating from this product specification.

A=t A B "/ R Py Murata Manufacturing Co.,Ltd.




