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1.

2.

BnftRE
Specification of Crystal Unit

PEEH B Issue Date : June 20, 2019

im  Part Number

I S

Murata Part Number

XRCMD48MOOOF1P2AR0

(Frequency: 48.0000MHz / Size: 1.6 x 1.2mm)

# M Scope

BRSAERREIL, WA N ORGSR 2 KRS IEE I W THELE S, ZoM
WU ZHEH OB G T RN G~ TEfg < 72 S0,

This product specification is applied to the crystal unit used for the mobile and consumer
equipments. Please contact us when using this product for any other applications than

described in the above.

M8l O ~HE Appearance and Dimensions

3-1 4l D BHRICE o TRRFEHIEETHY  IHNENRHVEE A,
Appearance . No illegible marking. No visible dirt.
3-2 SMEHEK D B HROTRZH A 61 RLE T,
Dimensions of component  : Please refer to item 6 for component dimensions.
3-3 i TV, KEFEFEEEL, @BXY Y ST
He LTBY £7,
Construction . Crystal element is mounted onto alumina substrate,

then metal cap covers over the element.

JEF%  Rating
H H  Item 1 #  Specification
4-1 T iR
by -40 to +85°C
Operating Temperature Range
4-2 1 iR
PR AT 4 40 to +85°C
Storage Temperature Range
4-3 gL~
EM}E‘ - 100 1 W max.
Drive Level
4-4 | F—— b= RHK FAE
Overtone Order Fundamental

Aot | "E

Pt Murata Manufacturing Co.,Ltd.
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5.

S
Fe

X

AJfERE  Electrical Characteristics

H H Item

¥ Specification

5-1

INFRJE EK

Nominal Frequency

48.0000MHz

5-2

JA BB RIR A2(+25°C) *1
Frequency Tolerance(+25°C) *1

+10ppm LLA/max.

5-3

JE IR H5GR E AR A7 (-40 to +85°C) *1
(+25°COfEIZHF L )

Frequency Shift by Temperature(-40 to +85°C) *1

(from initial value at +25°C)

+20ppm LLN/max.

5-4

JE e — > 7(+25 C. 1year(s)) *1
(FIEME % L O)

Frequency aging(+25 C. 1year(s)) *1

(from initial value)

+1ppmLiiA/max.

5-5

U 7 v —1% O JE B B & (2time(s)) *1 *2
(FIEME % L O)

Frequency deviation after reflow-soldering

(2time(s)) *1 *2

(from initial value)

+2ppm LIH/max.

5-6

LA EFHCHL(ESR) *1
Equivalent Series Resistance(ESR) *1

40Q LA T/max.

5-7

Mottt *3
Insulation Resistance *3

500MQ Ll E/min.
(D.C.10015V FIjniF)
(Applied D.C. 100+15V)

5-8

A (Cs)
Load Capacitance

7.0pF

*1 AR KOS E SR ORNE HIEIZ8HA SR 7230y,

Please refer to item 8 for measuring method of frequency and Equivalent Series Resistance.

2 Jvu—7n7 A VT2 E SR I,

Please refer to item 12 for the recommendable soldering profile.

*3 i FAHAM COEPLEZ R L ET,

This characteristic shows the resistance between terminals.

A A | ®/OfE FT

Murata Manufacturing Co.,Ltd.




Document No. JGC49-3804C

P. 3/15

6. FMESHEX Dimensions

JE B SRR
Frequency Marking

KIH
Top View
w
- -
(4) / ®
- T W : 1.6*0.1
] L : 1.2%+0.1
T : 0.33 max.
1\
e @
Side View
l_ N, N —_
JABE TR
Frequency : e
JEC T :
Bottom View 1.08+0.08 Marking
<P . BLEEAH
M ' @ ¥ " EIAJ Monthly Code
\ N o AV S Y
—r--——l——-|—— oS ﬁu mm
3 . I N\ H Unit
S 1 ; < (1) A7)
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3 ! | i Ly = (2) /_:Z“y}\
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FLX SN HEK
Figure 1. Dimensions
AR A B B OfE P Murata Manufacturing Co.,Ltd.
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I Year A Month 1 2 3 4 5 6 7 8 9 [ 10| 11 | 12
2011, 2015, 2019, 2023 a b c d e f g | 4| ] 4 m
2012, 2016, 2020, 2024 n|glg|r ) t u ¢ |w | ¥ | ¢ 3
2013, 2017, 2021, 2025 A|B|IC|D|IE|F|G|H|]J|K|L | M
2014, 2018, 2022, 2026 NIPIQ|R|S|T|U|V|W|X|[Y| Z

H5E44E A / EIAJ Monthly Code
(F) 4FET1IH A7 0ER 0 EF, | (note) The number is cycled by 4years.

7. TEV/EEEEHIFE  Packaging Standard (Taping)

7-1 T IAEBRE(T T Oumz FRICEY B LR, B0 RPEMIZRL5mE)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.

7-2  Fo7UE, 1V —/ 300000 L E T,
A reel shall contain 3,000pcs of components.

7-3 T IRF v I T =T OINETHEREZFE2XITR LET,
Dimensions of plastic tape are shown in Figure 2.

7-4  TIAF v V=V OINETER Z FEIITR LET,
Dimensions of plastic reel are shown in Figure 3.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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Figure 2.
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Figure 3.

4.0x0.1
K S
. 2.0+0.1 +0.1 H
Top View ®1.5 0.0 =
=
H o~
© s
- « A
& s e
IHFHES (1)
{E‘Hﬁ . Terminal Number : (1) to (4) 4501
Side View 51 (EASLIREE 0.1~0.7N ©0.80.1
The cover film peel strength force 0.1 to 0.7N 4.0+0. 1
BIEIEALAE—F 300mm/ 53>
The cover film peel speed 300mm/min.
HI8s—7—F W
Cover film ° — =
-~ - (3 ) h - <
H| < g
o I
Top . ——— ——————o==—=—— =1 ¢
[ [ Il uf Il [ [ 1
T = e T == ——

BIEHLAR
Direction of Feed
e
B4 mm
Unit : mm
TIT AT 7T —T DOINEIER
Dimensions of Plastic Tape
rL—S5—3&R N
Trailer ) — S —Hf
160~ 190 Leader
160 to 190 H\—7—7

Cover Film
{
e F v 7R =

Components Empty
160 LA E/mi

400~ 560mm
400 to 560mm

Empty

Reel Label

BA {37 :mm
in mm

TTAF w7V — v ONEFIER
Dimensions of Plastic Reel

Y

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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8. MIEHE  Measuring Method

8-1 JEBEHIE STk
5. 9, 10 CRT AWML, F41KTRIEEE Ry T —2 T FF 1 Y (S&A 250B %
L <A I TRIE L7 B R e e R L4, MERRROEWIC XD | X
VIRFEAT DR & D £,
Frequency measuring method:
Frequency mentioned the items of 5, 9, 10 means the load resonance frequency measured
by network analyzer (S&A 250B or the equivalent) and the circuit in Figure 4-1. Measured
frequency may be changed by using different measurement method.

Network Analyzer

O|UT IN

66.2Q 66.2Q
DUT

159 Qi 14.2 Qi 14. ZQi 159Q i

A1 R EGH E [a]

Figure 4-1 Frequency measuring circuit

8-2 “FHMEFHKHT 5. 9, 10BN HMESHRGU(ESR) X, #4-1X TR
TR E Ry NU—2 T F 4 Y (S&A 250B% L < 134H
éluu) CTCHIELET, DUTIZE4-2KIZ R LET,

Equivalent series resistance : The equivalent series resistance (ESR) which men-
tioned in item 5, 9, 10 is measured by network analyzer
(S&A 250B or equivalent) and the circuit in Figure 4-1.
DUT is shown in Figure 4-2.

—{0— :JM

#4-2 DUT (BRIET /A A)
Figure 4-2 DUT (Device Under Test)

8-3 MIESRLM: © JRE+25+2°C, 1B E25~75%R.H. & FE AR EIRAE & L
EJERS
Measuring Condition . Standard conditions for the measurement shall be

+25+2°C and 25 to 75%R.H.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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9. H¥MkAEIMERE  Physical Characteristics
w R % I PRI
ltem Test Condition Specification
After Test
9-1 & T R EEIRE (W EAM120g) (SHEY T 7B B 3 72 <
WET, 15moOESNnb a7 U — MI6T M| ELan e LE T,
10 HARFE TS, WELET.

Drop Component with 120g dummy housing shall be|No visible damage
measured after drops in 6 perpendicularjand the measured
directions, total 60 times, onto a concrete floor|values shall meet
from a height of 1.5m. Table 1.

9-2 |1 IRED B 2 BB FE A 3208 L 7R T, IRENE I | R1AT R L E7,
$10~55Hz, 2EMEL5mmOES % X,Y,Z03%
A 2N 2 7o %, HIE LET,

Vibration Component shall be soldered on the test board.[The measured values

(sinusoidal) Then it shall be measured after being applied|shall meet Table 1.
vibration of amplitude 1.5mm and vibration
frequency 10 to 55Hz to each of 3 perpendicular
directions for 2 hours.

9-3 |Hti oA TN R T T A el A ERICFE L REIDO|RLZWZE LET,
FENZ 1 RlI7=bER%, WELET,
oA Amm {REFRFRHE (1080
FEME A :1.6mm

Board Flex Component shall be soldered on the test board.|The measured values
Then it shall be measured after being applied|shall meet Table 1.
pressure in vertical direction shown in the figure
below for 1 time until the bent width reaches
1mm and hold for 10 seconds. (PCB thickness:
1.6mm)

MERE M
2OSﬂ(:lﬁO Load
ﬁ‘ﬂ‘ D
R10 / Deﬁeﬁ?on
¢ S%HFA 5;7
¢ 5 Supporter / _14;] B#—g%%ek '_!
45
) 100 N
: ‘
--- o——t—=o0 --1-|8
!
Component mounted / RFREER
EA7Z/Unit : mm
AR A B B OfE P Murata Manufacturing Co.,Ltd.
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9-4

TX AT
(V7 ra—5=)

Resistance to
Soldering Heat

L HEARETY 7 v —4F (V' — 27 iREZ+260+
5°C, 5.0+0.5/, O Mii12-6-25H % &
M) z2lEhm L7z, S|IRICIRD ML, 24KF#EL
BELE, MELET,

Component shall be measured after 2 times
reflow soldering and leaving at room temperature

JE W F s 81X 5-5.
ESRAEE) B3R 1 41
ELET,

Frequency deviation
shall meet 5-5. ESR

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.

(Re-flow for 24 hours. For soldering profile, refer to item|deviation shall meet
Soldering) [12-6-2 (Peak temperature is +260+5°C for|Table 1.
5.0+0.5s).
9-5 [TATZATIT M mENIE A 72 (Sn-3.0Ag-0.5Cu) i - D 90% LA 1T 1%

PCTZEE |2 TIRE+105°C, A 100%R.H. D5 |ATEAMHE L E T,
e, MO - 7% Licth, SN E
nY AL ) —VRICERR LTk, +2456£5 C
DIRBUTATZHIZ3.0E0.5 R LE T,

Solderability Lead free solder (Sn-3.0Ag-0.5Cu) Ninety (90) % or more

of terminal surface
shall be coated with
solder.

Aot | "E

Fﬁ

Murata Manufacturing

Co.,Ltd.
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10. MiHEMERE  Environmental Characteristics
S B 4 ARG LT
ltem Test Condition Specification
After Test
10-1 | Sl T 2 B BRI B U TRAE C IRE+85£2°C|R 1A 2 LE T,
O TEIRAE 112 1000 ] frdr L7 t% . SIRICHUH L,
AMFRTIGE L7ot2, HIEL 7
High Component shall be soldered on the test board.|The measured values
Temperature |Then it shall be kept in a chamber at +85+2°C for|shall meet Table 1.
Exposure 1000 hours. And then it shall be measured after
(Storage) leaving at room temperature for 24 hours.
10-2 |G A B 2 BRI BSOS 48 U7 RAEC L IR BE-40£2°C R 1A e L £,
O TEIRAE (2 1000F ] fRFF L7t SIRICHH L,
2AFRIE L72t2, HIELE7,
Cold Component shall be soldered on the test board.[The measured values
(Storage) Then it shall be kept in a chamber at -40+2°C for|shall meet Table 1.
1000 hours. And then it shall be measured after
leaving at room temperature for 24 hours.
10-3 | & i Eie i (| A SRR FEA S 583 L 72 RE©, IR +60£2°C|R 1A 2 L £ 7,
1. £ 90~ 95%R. H. o 1E i TH i 4 H1 (2 T 1000 [l - FF
L7, SRICHIRY L, 24RRBGE L%, HE
LET,
Humidity Component shall be soldered on the test board.[The measured values
Then 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 be
measured after leaving at room temperature for 24
hours.
10-4 | BhiyEE B 2 BB ] BRI TR EE L7 RRE T IREZ-40°CO|RLIATf R L E T,
TEIERE 230 PR FFi% . R AE+85°C O HIFE H11C
EbHIZB L, 300HEFTL, Zhialdarr e
L. 1000 A 7 MAT o 7%, HIRIZHEY H L, 248f
FIOE L7, E L £,
Temperature |Component shall be soldered on the test board. After|The measured values
Cycling performing 100 cycles of thermal test (-40°C for 30|shall meet Table 1.
minutes to +85°C for 30 minutes), it shall be
measured after leaving at room temperature for 24
hours.
#1  Table 1.
JE A A o +3ppm LIA/max.
Frequency deviation (FIEMEIZ % L T Hrom initial value)
ESRA®) & +5Q DIWN/max. or *+30% LLPN/max.
ESR deviation (W1 L % L C/irom initial value)

Aot | "E

Fﬁ

Murata Manufacturing

Co.,Ltd.
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11. A ¥& Cautions

11-1 F#OMRE  Limitation of Applications

BHRGHIZOWT, ZOMESCRENMEN AmE T IIMEICfAE L RITTENDNH 2 FEDOHHI

X0, BEEENPEREINDUTORBTO ZHEAZ THRETOLEIL, L7 FaNcdttE T

THEHAE NSV, 7272 L, @OsmiEREERIE. IR OBEMEICER DD L Mk T O ZE I3

TLEEY,  (BARplm P ofilfl, 7 v—%dlfl, 277U o ZHiE, R7 ¢ HlE)

O zErkds QT ditksr OEMKG @OFEITHEKLG OERESR

@ Aes(H B, SFIE, M%) OZEME Tl OIS Pl

OffmsEgss % Oftl EFokeEs & F% R

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.)

(MTraffic 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—7HREDFIN  Fail-safe

BRI B —EBESCAEENELTEHETH, ZIRKEEN IO T2 OIZEMRMIZ# ) e 7 =
—NE—TEREEZ LTI TEE,

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.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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12. i EoyEE  Caution for Use

12-1

R E RN SN SE. AEGEZELD2ZLAHY T O TR HFNTITHD D
EETFSV,

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

12-2

THEREZMFCEL Y, BIRANES (REBIRD 5 WIIRKRIFLL) DR ETLIHEPHY 30
T, BIESRMEZ 0 THERE DO LA T S,

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

12-3

YR E, BGERRR S A T ONLER DR IR I IE L TV EY, H L, BRI L -
TUTIERZ2EE MO D WA ARK BT 2560350 £ O THEANIME S5 FEE#ET
VPR 2 L TR SV, B, AT v v 72 A 7 ORI TOERETEIT TR S
Wy GRSV TSNS Y TRMWEbE TSV,

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.

12-4
FEHERRIZEAR D DELD S L7 BT L2V TR a0y,
Do not reuse components once mounted onto a circuit board.

12-5

A E TP AL BRG AT, AR S A B S & SRR BDIND 57200 KD
EELTRESW,

In case of investigation or analysis is needed, please take care when removing the crystals
from circuit board. (Please do not over heat)

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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12-6 1TATEATTICEE T 23 EFE

Caution for Soldering

ZORETY 7 a— N CERELZ BN LET,
Please mount components on a circuit board by the re-flow soldering

12-6-1 #IE4 2757 v 7 2RI NTATZ Recommendable Flux and Solder

3 RYYRT Ty I RAeRENTES W, KT T v 7 ZI3fEH
7T YT A LARNTLEEN,

Flux Please use rosin based flux, but do not use water soluble flux.
Sn-3.0Ag-0.5CUfk DITATEZ AL 2 &0,

ZATE 7 U —MIATEEAAIEX, 0.10~0.15mmO#iH CREEV L £7,

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

Standard thickness of soldering paste : 0.10 to 0.15mm

12-6-2 HELEIZA 725 Recommendable Soldering Profile

E—%
Peak
g S
2 220
3 w0 e
"~ Pre—he"c;ﬂng (220°C ELE/min.)
- (150-180°C) ®s
Gradual
Cooling
60~120s 30~60s
BT 07 7 AV
Standard soldering profile
i 150°C to 180°C
Pre-heating 60s to 120s
IS 220°C LA E/min.
Heating 30s to 60s
v — 7 R 245°CL)_E/min.  260°CLL F/max.
Peak temperature 5s LLN/max.
EHIH R L7 7o —REZR > TFIV,
Caution (260°CE MR HDIREZMAIRNT FE W)
Please keep the temperature of the re-flow
soldering as specified. (Please do not add
temperature of more than 260°C)

SR T R A E TRIE LT,
*Temperature shall be measured on the surface of component.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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12-6-3 = CTfHiF5ft Reworking with soldering iron

RUEHTIIALEZ CTEHEH L CREZIZAEMT - BIEETH25E81L. L TORICHER
LTIToTHRaW,
Please solder with soldering iron noting to the following conditions.

ES 1
condition
R E
TRRIL 150°C  60s
Pre-heating

XA ZTOZ THRIRE
Heating of the soldering iron
FAREZTOU v MK
Watt
IXATEZTOZTRIBIR
Shape of the soldering iron
VXA TEAT T IRE ]

350°C LA F/max.

30W Ll F/max.

¢ 3mm LLT/max.

Soldering Time 5s LAP/max.

iﬁi} Sn-3.0Ag-0.5Cu
IS ERE - ChENSNAVEIIC LT FE
VN, 2T AL I i, BT 2 BN
S>T-E . M EMROBRBIZORNH-BNNH
nET,
BIEF Y v TEITIIATLERE LRnd Szl

e TF S,

Caution Please do not directly touch the components

with soldering iron, because the terminals of
components may be damaged if excess
thermal stress is applied.

Please keep solder off from the metal cap (Lid)
portion.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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13. WALRE EOWEE Notice on product storage

13-1
JiEE-10~+40°C, FHXHEE15~85% T, RIMRIRIEEZLDIRVVENTRE TS Uy,
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

S ORE IRV A BAME ., RBHEDIRREIZ T, A6, HRITY, MA%E6,r ALUNTIMHA T
SV, 67 HEBA DG XTAMN TS L2 TR0 L. ZTHEATI W,

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

fe. 7B M, AT A EFOLFHFHKT TRE SNET L IXALEM T RO
EARRFEDFR L 720 £3 O T, ALZEHFEHRT TOREITERT TTF IV,

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 BRSO D72 IR~OEE S TRET THRE T 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 G, B IREVEDIND 2 5T COREITEET TSIV,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BIME. BE#%., RERE S72ma . RERIIC X - T, 1ZARMTHERST S 6
PEAYSH Y 3, BAME, BAEMRITECIC TR T S0,

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

HAETICEY, WaWNBOKBRZFORNFORKE 2D EFOT, BELHITHET LAWK
RETORE & BBV EZ BAWE L 7,

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

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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14. ﬁ ¥FEVy  Note:

14-1

THEAICEELE L TR, BHERGICEESNTREBTHIRHME L TTF SV,

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

14-2
LR 2 S R A PR OB 2l LT L2V TR EW,

You are requested not to use our product deviating from this product specification.

AR A B B OfE P Murata Manufacturing Co.,Ltd.




