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mitaRE
Specification of Crystal Unit

PEEH B Issue Date : November 16, 2017

1. %% Part Number
R T
Murata Part Number

XRCMD38M400FXQ56R0
(Frequency: 38.400MHz / Size: 1.6 x 1.2mm)

2. # M Scope

BRI, BERSEAOCRARS ICEN T2 KEIESD IO W THRELES, ZoM
LM ZHE I OGS I IT RN s TEHE < 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.

3. 4Bl K OY <& Appearance and Dimensions

3-1 Sl D BRICK S TERIRFRIFTRETHY  HNFERHVEE A,
Appearance : No illegible marking. No visible dirt.
3-2 HEHEM D R BRORATHE6IRLET,
Dimensions of component  : Please refer to item 6 for component dimensions.
3-3 & DTV TR, KEETEEAEL, @ExY v T
Hx LT ET,
Construction . Crystal element is mounted onto alumina substrate,

then metal cap covers over the element.

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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4. M Rating
H H ltem Hl ¥ Specification
4-1 ViR
IV b 30 to +85°C
Operating Temperature Range
4-2 IR
PR -40 to +85°C
Storage Temperature Range
4-3 TEaI%
WE‘ 30 W (100 x W max.)
Drive Level
4-4 | F—— h— FEARW
Overtone Order Fundamental
5. TEXMMERE  Electrical Characteristics
H H ltem JH ¥ Specification
_ INTAJE I %
51| SHEEXK 38.400MHz
Nominal Frequency
5-2 | #HAAEEmRAE (UUTFOHEEZET)
Total Frequency Tolerance (including the following items)
- JE BT A R 7E(+25°C) *1
Frequency Tolerance(+25°C) *1 4 .
St +20 LI/ .
- JE BRI (-30 to +85°C) *1 ppm L P/max
(+25°COAEIZ % L T)
Frequency Shift by Temperature(-30 to +85°C) *1
(from initial value at +25°C)
5-3 | APtk — 7 (+25 C, lyear(s)) *1
(R HMEIZ L C) .
+
Frequency aging(+25  C. 1year(s)) *1 *1ppmILP/max.
(from initial value)
5-4 | U 7 v —%OEEERE R (2time(s)) *1 *2
(FIHMEIZ L O)
Frequency deviation after reflow-soldering +2ppm LIP/max.
(2time(s)) *1 *2
(from initial value)
5-5 | SMhESHHL(ESR) *1 .
Equivalent Series Resistance(ESR) *1 60Q LLF/max.
5-6 | ffixiiHT *3 500MQ LA E/min.
Insulation Resistance *3 (D.C.100=15V HIJNEF)
(Applied D.C. 100£15V)
5-7 | AR E
R (Cs) 10.0pF
Load Capacitance

*1 AR KOS ESIRGLORE T EIZ8H A SR 7E &V,
Please refer to item 8 for measuring method of frequency and Equivalent Series Resistance.

D Uoyu—7u 7y A VT2 SR TR0,

Please refer to item 12 for the recommendable soldering profile.

*3 Ui AB COERZRLET,
This characteristic shows the resistance between terminals.

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.




Document No. JGC49-2888A

P. 3/15

6. 4MESHEX Dimensions
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A A HEX
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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 J 4 14 m
2012, 2016, 2020, 2024 n | 2 9 T ) t u ¢ | w | % 7 2
2013, 2017, 2021, 2025 A|B|C E|F|G|H]|]J K|L | M
2014, 2018, 2022, 2026 N|P|Q S| T|U|V|W|X]|Y V4

f5E4E H EE 1 EIAJ Monthly Code

(JF) 4147 vE720 %9, | (note) The number is cycled by 4years.

7. T UhENEHR Packaging Standard (Taping)

7-1 T IIEBE(T— 7 OME FRICED UK, 220 ABAERICRAmE)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 Fo 7 1V —/ 3,000fE0GH L E T,
A reel shall contain 3,000pcs of components.

7-3 T IARF v I T =T OIETER EFE2KNR L ET,
Dimensions of plastic tape are shown in Figure 2.

-4 TIAF v U=V OIEERIEEIRITR LET,
Dimensions of plastic reel are shown in Figure 3.

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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8.

MEHE  Measuring Method

8-1 JA M HNE T 1%
5. 9, 10 CTd AL, F4-1KTRIERE Ry NT—27 T F 7 4 F(KEYSIGHT
ES100A % L < 3R G di) IS THRIE L 72 AR AR A B QR RO R I B WV T AR A
=S ARRPINE L 22 520D EEHD H b, {E_Eb‘jiODH{EZ%()’E/T L9, DUTIZH4-2
MR LE T, ARAEECS)IISHZ S 72, AR E RS OB EIE, 5
RL~UL 30 WTHIE L7 T, HIEKZROEWNIC LY | AR A V35 A+ 2 6
P2 D 7,
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 the item of 5. The load resonance frequency is measured
at drive level of 30 » W. Measured frequency may be changed by using different measure-
ment equipment.

Network Analyzer

OIUT1(30uW) OuT2 R A
L
66.20 66.2Q Cs
L ~0H -
159g7zi 14.2£;i 14.2j 1590
Ha-1 JEBRON E %424 DUT(HEIIET A 2)
Figure 4-1 Frequency measuring circuit Figure 4-2 DUT (Device Under Test)
8-2 HfhE SIS » BRI R TR ESIIRPT(ESR) X, H4-11X TRJ A &

F v U —27 757 A F(KEYSIGHT E5100A% L < i
FAY SN CHIE L E 9, DUTIEEE4-3IZ 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.

Cl L1 ESR
_|

[ =t +—o

I |
1T

Co
#4-3%  DUT (BEllET /A =)
Figure 4-3 DUT (Device Under Test)

8-3 MESM: D RE+2512°C, Wi E25~75%R.H. & fEHE EIRAE & L
E7
Measuring Condition : Standard conditions for the measurement shall be

+25+2°C and 25 to 75%R.H.

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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9. H¥MIPERE  Physical Characteristics
R OB & I AR DL
ltem Test Condition Specification
After Test

9-1 [T A REEE R (M EAML120g) ([ZHY T 2 BLIC BH 23 72 <
WRET, 15moEIhb a7 U — MI6H A RIS LET,
0FEIEARE TS g%, WELET,

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

9-2 |ESXIIRED B A BB T ST 248 U7 RBE C L, IR AR | R1 A E LET,
#10~55Hz, 2IREL5mMmOIEE % X,Y,ZD3)
A2z 72, WE L3,

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 [HM7=bFH TR T OB ERICEE L, REIO|RLZmE L £,
HINZ 1 E7zbEE%, #ELET,
feboA g Imm  {REFRER 1080
HARIE~ :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)

I E
ZOStidﬁ.O Load
j‘ﬁ‘ =
f=h
Deflection
[ ?guipfojier / H!
< 100
: s
-|--+ o——@——o0 --1|3
! y
Component mounted / 3&FEELR
HAZ/Unit © mm
A A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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9-4

VA TETHEN
(V7ue—k=RX)

Resistance to
Soldering Heat

BAHEGRETY 7 —F (E— 7 iRE+260+
5°C., 50058, =D if1x12-6-2TH % %
M) z2[mhE L7cfe, SIRICED L, 24FRF /i
BEL#%, MELET,

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

JE W B A B & 13 5-4,
ESRZE @& (131 % s
ZLET,

Frequency deviation
shall meet 5-4. 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 [IZA AT SR IT A 72 (Sn-3.0Ag-0.5Cu) i - D 90% LA 1z i

PCT#: i |2 Tl JE+105°C., ¥ £ 100%R.H. D 5| A 7203 M5 L E 7,
., Ao =—Y 7% L, Wmris %
BY AL )= VRICER L%, +245+5° C
DRI ATZHI23.00.5 MR L7,

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

of terminal surface
shall be coated with
solder.

AA A | R fE

AT

Murata Manufacturing

Co.,Ltd.
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10. fHEPERE  Environmental Characteristics
wH YTy R D
Item Test Condition Specification
After Test
10-1 | i i i i A BB BRI SR E L7 RRBCL IREE+852°C|R L& e L £77,
O TEIEAE H1IZ 10000 ] frbF L 72 #% ., SEIRICHH L.
ARF[EE Lzt. MEL £,
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 at
(Storage) room temperature for 24 hours.
10-2 | {3 fiE B 2 BB ST SR8 U7 RAEC L IREE-40 £ 2°C|R L& e L £77,
O TEIEAE H1IZ 10000 [ frdF L 72 #%, SEIRICHH L.
ARF[EE L7ztk. MEL £,
Cold Component shall be soldered on the test board. Then|The measured values
(Storage) it shall be kept in a chamber at -40+2°C for 1000|shall meet Table 1.
hours. And then it shall be measured after leaving at
room temperature for 24 hours.
10-3 | S e A | i 2 SR SE 2 B 4L L7 IRBEC L IREE+60£2°C|R1A Tl E L £ 7,
12 290 ~95%R. H. D EIEL IE IR AY 7 {2 T 10000 i 47
L7, =R ML, 24RFRBE Lz, JE
Humidity LET, The measured values
Component shall be soldered on the test board. Then|shall meet Table 1.
it shall be kept in a chamber at +60+2°C, 90 to
95%R.H. for 1000 hours. And then it shall be
measured after leaving at room temperature for 24
hours.
10-4 | iz i 2 B EC R 3248 U 72 RBE CL 1REE-40°CDE|FR L&t L £,
A 2307 PR Fr#% . IR EE+85°C D THIRAE H1 {2 E
HicB L., 300MRFFIT 2, &1V A7 1E
L. 1008 A 7 MAT o 7ok, SIRICE D H L, 246
FIBGE Lo, WEL £7,
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.
JEI I 55 22 ) +3ppm LLA/max.
Frequency deviation (WIHHE 2%t L C/from initial value)
ESRZH) & +5Q LWN/max. or *=30% LiN/max.
ESR deviation (FIHMELZ %} L C/from initial value)

AA A | R fE

AT

Murata Manufacturing

Co.,Ltd.
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11. A & Cautions

11-1 Ai&@OFRE Limitation of Applications

BHRIBIZOWT, ZOBFECRBNED A E T IXM AT Z KT RN 5 HHEDOHHIZ

L0, BEEENERINDUTOHBTO ZHEHE ZHRTOEAIE. LT FANCStEET

THERE TSV, 72720, @Omktesid, B OBEICERED )0 5 Mk T o 26 10k

TS, (BEFlo DAl 77—, 277U o 7HEE, AT o i)

Oftz2tlds @Filtkas Opfkss @OFEIHIEKSG OEREES

©fmtar (A B, S, A5 O@EME G OIS Pl

O BULIIHE  ©F Offs -k & 7% 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—7EEDOfIN  Fail-safe

VRGN —RELABANELTSLETH. RKFN LD 2 OIZ BRI #7227 =
— Nt — TR LTI TESW,

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 A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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12. i/ EoEEE  Caution for Use

12-1

W RZ2EME RSN E NG E, REAZAELLZ2 1D ETO TR FENITITRS D
EET S,

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

12-2

TRHAZMFCLY BIRAES (RERIRD L WVIIRIRIEL) BZEAETLHE1H0 50
T, EREEMEZ S THERO ETHEAT S U,

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

12-3

LBRGIE, WHEEER S A T OALER DRI IS L T ET, B, BIEERMIC L -
TIHIE KRR EEN D ) WEAREKLEBT 25808350 T O THEANMEN S D FEET
VPRl 2 LTSV, 2RI, ADTF v v 7MY A 7 O FEAETORELTEIT TR S
Vo FEANZ OV T HRNIC Y E TRMWEDbE TS,

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 DEL D A L7 B LW TR a0,
Do not reuse components once mounted onto a circuit board.

12-5

A E 7T BB 2R AR R DR A B A3 & TR R BN B2 KD
HEELTREW,

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

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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12-6-1 #HRT 277 07 ABIONEFATL

12-6 [ZAZAHTICEAT 2 ESHE  Caution for Soldering

ZOREIT) 7 — R TEELBEVLET,
Please mount components on a circuit board by the re-flow soldering

Recommendable Flux and Solder

B RYVRT T v I AERHENSTEE N, KEMET T v 7 R EEH
TTYIA | LinTL A,
Flux Please use rosin based flux, but do not use water soluble flux.
Sn-3.0Ag-0.5CUfHR DIZA T2 % TR < 72 &0,
AT 7V — AT ATEBAIEIL, 0.10~0.15mmO i CIHFEV L E T,
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 H#ELEIZA 7254 Recommendable Soldering Profile

E—%
Peak
O 260
.% 220 £ N
g 180 hnEER
% 150 - Heating \
e TR (220°C BAt/min))
" Pre-heating
- (150-180°C) %A
Gradual
Cooling
60~120s 30~60s
BT a7 7 AL
Standard soldering profile
TEA 150°C to 180°C
Pre-heating 60s to 120s
JINENER 220°C LA k/min.
Heating 30s to 60s
v — 7 iR 245°CLL E/min.  260°CLL F/max.
Peak temperature 5s LLA/max.
HEFEH HEtL72Y 7e—REZR > TRV,
Caution (260°CZ BB A DIREZIMAIRNT F W)
Please keep the temperature of the re-flow
soldering as specified. (Please do not add
temperature of more than 260°C)

B VR L AT THE L
*Temperature shall be measured on the surface of component.

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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12-6-3 = CfFHiF%M Reworking with soldering iron

R/ TIIALE I TEEA L TR ZIZAEMNT - BET 25813, L TFTORITER

LTIToTHREY,

Please solder with soldering iron noting to the following conditions.

% 1

condition
TEVERE o
Pre-heating 150°C  60s
XA ZTOZ THRE

Heating of the soldering iron

350°C LA T/max.

IATFEZTOU v MK

30W LLF/max.

Watt

ITATEZ CTOZ TR N

Shape of the soldering iron ¢ 3mm LT /max.

XA TEAT T IREH] .

Soldering Time 5s LiPI/max.

TATE

Solder Sn-3.0Ag-0.5Cu
LICE#ZEZ TERSN 2N SITLTTEE
VY, 2T R IS IEE AR TR 2R BN o
ST GE, MEEBOBRIZ OB 2N R &
D ET,
ERF¥ v v THIIIATER/ME LR LS I L

HEESH TRFEW,

Caution Please do not directly touch the components

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

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

if excess

AA A | R fE

AT

Murata Manufacturing Co.,Ltd.
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13. W RE EOERE Notice on product storage

13-1
JiE-10~+40°C, AHXHEE15~85% T, SURIIEEZLDRWVERNTHRE F U,
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 PR BRIV IR BAMR . RBHEDIRAEIC T, MIA%E, HHITT, MA%Er HUNTIHEM T
SV, 6 HEBZ D25 TATA TS 2 TR0 B, THEHAT IV,

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, 7Y M BT A, BREEO(FREESH CRE SNVET LIZAE T DS
EARRFEDORR E 720 £3 O T, LFHIFRMK T TOREITRT TF 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

R, OB RS 5720, IR-OEE S (38T TRE TSV,

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 A6, B IREVEDIND 25557 CORE TR TR0,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BAAE. PHEMR . RHIRE SNHE. RERIUC X > TE IZAREMTHER ST 2 FEE
PEDR S D £97, BAME. BAEMRITELICTHEA T Sy,

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

TMBETICLY ., WERNHOKEFEFOENFEORK L2 T3 DT, HHITHE T LRV
RRTORE & BRI ZBBWE L 7,

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

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.
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14. A%Jﬁﬁb\ Note:

14-1

THERICBR L E L TE, BHERRICFEINOREBTHTRIL 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
YR A YRR ARREFE OS2 RN L THEA LRV TR,
You are requested not to use our product deviating from this product specification.

A A B B/ OfE PR Murata Manufacturing Co.,Ltd.




