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mitsRE
Specification of Crystal Unit

PEEH B Issue Date ;' November 16, 2017

1. &3 Part Number
R T
Murata Part Number

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

2. 1@ M Scope

BRAERRET, BERSR A ORARG ITEMN T 2 KRS FIC OV THELES, 20
WA T OGAITITFRNC Stk THHE < 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. #MEl Ot <FiE Appearance and Dimensions

3-1 S8l D BRI TERREBIATRE THY  IENEFEN DV ER A,
Appearance : No illegible marking. No visible dirt.
3-2 HMEHEX D BRI RETEH6IIRLET,
Dimensions of component  : Please refer to item 6 for component dimensions.
3-3 i DTV TR, KEFETEEAL, @BFy v T T
Hx LTV ET,
Construction : Crystal element is mounted onto alumina substrate,

then metal cap covers over the element.
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4. EF¥ Rating
M H  ltem Hl ¥ Specification
4-1 | BRI HD 130 to +85°C
Operating Temperature Range
4-2 | PRAFIR EEHE P 40 to +85°C
Storage Temperature Range
4-3 L~
VR L) 304 W (100 W max.)
Drive Level
4-4 | F—— =W FEARW
Overtone Order Fundamental

5. TEXWMERE  Electrical Characteristics
H H ltem JH ¥ Specification
- INFE S %
51| SHEEXK 38.400MHz
Nominal Frequency
5-2 | HAAEEmAE (UUTFOHEEZET)
Total Frequency Tolerance (including the following items)
- A BET AR 72 (+25°C) 1
Frequency Tolerance(+25°C) *1 n .
-« JE PRI FE (K 17 (-30 to +85°C) *1 +20ppmipy/max.
(+25°COEIZ % L T)
Frequency Shift by Temperature(-30 to +85°C) *1
(from initial value at +25°C)
5-3 | AW Ek=— 7 (+25 C, 1year(s)) *1
(WML L C) .
+
Frequency aging(+25° C. 1year(s)) *1 +1ppmIAPy/max.
(from initial value)
5-4 | U 7 o —#% 0 EIEE) #(2time(s)) *1 *2
(WML L C)
Frequency deviation after reflow-soldering +2ppm LLN/max.
(2time(s)) *1 *2
(from initial value)
5-5 | i EZHLHL(ESR) *1 .
Equivalent Series Resistance(ESR) *1 60Q LUF/max.
5-6 | #afxikht *3 500MQ LA F/min.
Insulation Resistance *3 (D.C.100=15V En#g)
(Applied D.C. 100+=15V)
57 | AfiA & (Cs)
10.0pF
Load Capacitance 0-0p
1 PR KOV MESRETORE FIEIX8H A S 7E 30,
Please refer to item 8 for measuring method of frequency and Equivalent Series Resistance.
2 Uvn—7n7 7 AVI12HESRLIEE W,
Please refer to item 12 for the recommendable soldering profile.
3 W AHAM COEEZRLET,

This characteristic shows the resistance between terminals.
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6. SME~FiLXK  Dimensions o
JE e FF
Frequency Marking
W/
(4) 7 (3)
_' i Lok W : 1.6=£0.1
Ll L : 1.2=*01
T : 0.33 max.
(1) (2)
JE e B F R
Frequency : 4t
1.08 Marking
(1) ! (2) * . REEEA A
! ! " EIAJ Monthly Code
i i HAL
A A i, Unit mm
; i (1) A
: Crystal terminal
8 S R L . (2) )b
S ! i ! © Hi No connect
E : E 2 Terminal  (3) A 11 Jy
I L{?; Number Crystal terminal
! © GND
(4) (3)
0.45+0.08
(HELEZ o RHE)
(Recommendable Land Pattern)
| 070 (030, 070
[ <71 |
_______________ 4D§

AZA A | R fE

Bl

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| ] 6 | ¢ m
2012, 2016, 2020, 2024 n|glg|r ) t ule|lew |z |¢9 2
2013, 2017, 2021, 2025 A|lB|C E|F|G|H|J|K|L|M
2014, 2018, 2022, 2026 N|P|Q S| T|U|V | W|[X|Y]| Z

k4 A/ EIAJ Monthly Code
() 41427 0E20FET, |/ (note) The number is cycled by 4years.

7. TEUU AR Packaging Standard (Taping)

7-1

7-2

7-3

7-4

T—=7IIEERE(T 7 OlEA FANCIRY H UK, #0 XA 2mE)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.

F %, 1Y —/ 300006 L E 97,
A reel shall contain 3,000pcs of components.

TIAF v 7T =T OINEHER & F2AKITR L E T,
Dimensions of plastic tape are shown in Figure 2.

T AF v 7 U= DINEIER 2 FHIXITR L ET,
Dimensions of plastic reel are shown in Figure 3.
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2
Figure 2.
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Figure 3

4.00. 1
S
2.00. 1 +0.1 H
®1.5 0.0 =
i
)
+H ~
- S
” b
@ ' =
|
- 1.45+0. 1
SlEIEALEEE 0.1~0.7N ®0.8+0. 1
The cover film peel strength force 0.1 to 0.7N 4.0+0.1
5lEILALAE—F 300mm/ %>
The coverfilm peel speed 300mm/min.
HIN—F—TF Y
Cover film ° - >
~_ - (3 ) ol S 2
H| o £
10° o | =
______ e —— — — c— — — — — — — N w -
T = © z
] Y I i M | T \ I Y
l:w \.L._..ll' Ny i’ N

BIEHLAR
Direction of Feed
—_—
B {7 mm
Unit : mm
TIGAF v 7T =T OIEIER
Dimensions of Plastic Tape
L—>—3H .
bl'railerj i ) —5& —&R
160~ 190 Leader
160 to 190 bl \—T—j
Cover Film
4
e F T T B wE
Empty Components Empty
160 LA E/mj
400~ 560mm
400 to 560mm

Reel Lab

el

Bi{s7 :mm
in mm

7T AF w7 U — L DOINETIER
. Dimensions of Plastic Reel

A A | ®OfE pr

Murata Manufacturing Co.,Ltd.
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8.

HEJ7¥%E  Measuring Method

8-1 A HHIE 7 ik
5. 9. 10 CTRJJEMEEIL, F4AXNTRITEEELE Ry U —2 T F 7 A F(KEYSIGHT
E5100A S L < V3AH 4 fn) I THRIE L 72 B Iy AR SR A (R R 5 12 3B T B A
V= U AREGE L R 220D D 5B, ARV OEEE) 2R L ET, DUTIZH4-2
BUR L E T, AMARME(CS)IFSHA S 23V, AR IR E R O I, B
WL~L - 30y WTHIE L7 T, HIERBIROEWIZLY | BEBA VAT 5 AlhE
PR v £97,
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 1 W. Measured frequency may be changed by using different measure-
ment equipment.

Network Analyzer

OUT1(30uW) ~ OUT2 R A
L
66.2Q 66.2Q Cs
/\/\/\/_T7 DUT —H:| }_
159gj 14.2j 14.2(;i 159Q
41D A B E B H4-21  DUTHLHIET /N1 R)
Figure 4-1 Frequency measuring circuit Figure 4-2 DUT (Device Under Test)
8-2 SHAMEAIHST © BIEIC R TS E SIS PT(ESR) I, 5H4-1X CTrrd [0l #E &

* v U —27 7 F 74P (KEYSIGHT E5100A% L < I
FEE S CTHIE L E 9, DUTIXER4-3BIC 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.

C1 L1 ESR
— v
— [ =o—s $—o
I
o

#5431 DUT (BIET /A %)
Figure 4-3 DUT (Device Under Test)

8-3 MIESRM: D RE+25+2°C, MLE25~75%RH. A R E kA & L
e
Measuring Condition : Standard conditions for the measurement shall be

+25+2°C and 25 to 75%R.H.

At M B ") fFE PT Murata Manufacturing Co.,Ltd.
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9. HgMkIMERE  Physical Characteristics
W MBI R
ltem Test Condition Specification
After Test

9-1 |% T AR R (WEAM120g) ([ZHEO T2 |AMVBLIC 2372 < |
KRBT, 1.5moEaShbar 7 U — MI6H AR AN E LET,
10[E HARVE F & d7-t%, 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 |ESXIIRED B A BB T SR 248 L7 RRB © L, IREEIR | F1 2 mE LET,
$10~55Hz, 2#EME1.5mmOEEh % X,Y,ZD3 %
A2 2 7212, E L E T,

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 [HM 7= FH T RT oAl ERICFE L, REIDO|FR1Z2HmE LET,
HZ 1 E7zbEE%, WELET,
oA Amm  RFFRER 10RD
FHARE 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 Tmm
and hold for 10 seconds. (PCB thickness:
1.6mm)

FE E
203k Load
j‘ﬁ‘ Cj PCB
/ Deﬁcjzfitm
. —
¢§§J%?o=rlter / 2 Bt Eariey ‘_W
45
< 100
|
i Y
-|-- o——w—>0 --1-|5
! y
Component mounted / HRFEELR
HAZ/Unit : mm
At M B ") fFE PT Murata Manufacturing Co.,Ltd.
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9-4 |1 A TETMHEL BB GREETY 7 —F (B — 7 IR +260 = |J& 3% 5 25 8) & 135-4
(V7mr—4kHK) |5°C. 5.005F, & DM MF1L12-6-210 # 2 |ESRA B & (3R 14 il
M) c2mEhE L7z, Sy L, 24| 2 L £ 9
BEL-%, MELET,
Resistance to Component shall be measured after 2 times|Frequency deviation
Soldering Heat |reflow soldering and leaving at room temperature|shall meet 5-4. ESR
(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 lZA AT SR A 72 (Sn-3.0Ag-0.5Cu) g D 90% LA EIZ 1%
PCTZ: & (2 TIRE+105°C, M E100%R.H. DK (A4 L E T,
-, Ao =—Y 7% L%, WmriEn %
YU AL )= VRICSIR L%, +245+5 C
DOYEFITATZHIZ3.0E0.5 MR LET,
Solderability Lead free solder (Sn-3.0Ag-0.5Cu) Ninety (90) % or more

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.

of terminal surface
shall be coated with
solder.

AZA A | R fE

At Murata Manufacturing

Co.,Ltd.
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10. MiHEEMERE  Environmental Characteristics
wH YTy PR D
Item Test Condition Specification
After Test
10-1 | =i i 5 2 BB R 922 L7 RRB ©, IR EE+85+2°C|&R 1&g L7,
DOFEIRAE I 10000 I PR FF L7282, SRS L
4IRFH i L7-t%. WIE LET,
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 | IR Bt 2 BB EEHI T S24E U 7 RAEC L IREE-40 £ 2°C|FR1 &/t L £,
DOFEIRAE I 10000 I PR dF L7282, SRS L
4R E L7-t%. WIE LET,
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 | &l A S (5 2 BN AR 9228 L 72 RRB ©, IR EE+60+£2°C|&R1 &g L £ 77,
1 &£ 90~95%R.H. o 18 1 15 12 A% 5 12 T 1000 A LR F7
L7, =|IRIZHED L, 24RFfGE Loz, HIE
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 | B B2 5t 2 BB EE MR FE 2 L 72k T IRE-40°COE|FR1 &2 LE 7,
IRAE 123047 MR FrL ., IRZ+85°C O MEIRAE T 2 E
bicg L, 3040 MkET 25, 2zt r1re
L. 1008 A 7 WAT o 7ok, SIRICE D H L, 246
FBGE Lo, EL £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.
JE) I B AR B +3ppm LLA/max.
Frequency deviation (W1 (2 %F L C/from initial value)
ESRL &) & +5Q LDIN/max. or £30% LLP/max.
ESR deviation (FIHMELZ %} L C/from initial value)

AZA A | R fE

At Murata Manufacturing

Co.,Ltd.




Document No. JGC49-2888A P. 10/15

11. A & Cautions

11-1 HBORE Limitation of Applications

BHRIBIZOWT, ZOECIRBIED A E 1 IXUW AT 2 KT TN H HHEOHHIZ

LY. BEEENERINDLUTOHBTO ZHEAEZ ZREFOHAIX. LTERNICYME T

THERE TSV, 72720, @OmkEesid, B OEEICERED )0 5 Mk T o 26 IR

TLEEY,  (BEfL= D UdilE, 7 r—6il, 277V 71, AT 1 HilEE)

OfnZzErkds @F ditkss O EHds @OFEITHEELS OERELS

©mstéss(ABIE, FIE, M%) OZEME SR O Bl

OF LI  OF Ofh FEoHaR & RS 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 x=—/LE—7HEEOFIN  Fail-safe

BRBICH PR —RECARBRAENRACTESE T, ZIREEFENIEOTZOIZFERMIC#ET 2 7 =
— = TR E LTI 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.

At M B ") fFE PT Murata Manufacturing Co.,Ltd.
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12. i/ EoEE  Caution for Use

12-1

R REBERELNEIN SN GE, AREEGEZELLDZERHV ETOTRIODHNICITTS D
EE TSV,

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

12-2

AR LY BIRANES (RERIRD 2 WVITREFEL) PEETLIHBERHY 0
T, EBESRMZ 0 THRO LT TSV,

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

12-3

YR, EHEEEER S A T OALER OB IR IS LT E S, H L, BRI L -
TR K22 MND O WA ZHET 256030 £ T O THEANIMEHN S5 FERT
VPRl 2 LTSV, 2RI, ADTF v v 7MY A 7 O FEAETORLTEIT TR S
VY FERIZOWTITHFANC Y4 F TBMWEDE T SV,

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
FLHERRIZEAR D DEL D A L7 B LW TR S0,
Do not reuse components once mounted onto a circuit board.

12-5

A E T DN BERGEE, R bR/ 2 Y 44 & S IT@ERIRBDIND 5720 X9
HEEL TR,

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

At M B ") fFE PT Murata Manufacturing Co.,Ltd.
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12-6 XA ZAMHTICET D ESEIHE

Caution for Soldering

COREITY 7 e TEEZ BBV LET,
Please mount components on a circuit board by the re-flow soldering

12-6-1 #4577 v 7 2B L WNIAT Recommendable Flux and Solder

B RYVHRT T I AEBHEN SN, KEET T v 7 A3EH
7T A LANTLES Y,

Flux Please use rosin based flux, but do not use water soluble flux.
Sn-3.0Ag-0. 5CUSLR D I A 72 % ZHEFI < 72 S,

IXATE 7 V=T ATEEAAEE, 0.10~0.15mmO#HiH CBFEV L F 97,

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 #EL2TI A 7254 Recommendable Soldering Profile

E—%
Peak
O 260 S—
- £\
s 1w Fasy
g 150 0 " : : N
" Pre-heating (220°C LA LE/min.)
- (150-180°C) %"
Gradual
Cooling
60~120s 30~60s
BT 7 7 A
Standard soldering profile
TEA 150°C to 180°C
Pre-heating 60s to 120s
TN 220°C L _k/min.
Heating 30s to 60s
v — 7 IR 245°CLL F/min.  260°CLL F/max.
Peak temperature 5s LAA/max.
HEEFH HEtL72Y 7e—REZR > TRV,
Caution (260°CE A DIEZMAIRNT FEW)
Please keep the temperature of the re-flow
soldering as specified. (Please do not add
temperature of more than 260°C)

RSV SR A T THRIE L E
*Temperature shall be measured on the surface of component.

At M B ") fFE PT Murata Manufacturing Co.,Ltd.
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12-6-3 Z TfFiF 5 Reworking with soldering iron

RUEHFTIIATLZ CTE2EH LT

LTIToTHREY,

IATEAT - EIEET 25613, UTORICER

Please solder with soldering iron noting to the following conditions.

% 4

condition
TEVERE o
Pre-heating 150°C 60s
XA 2T THIRE

Heating of the soldering iron

350°C LA T /max.

IATEZTOU v MK

30W LI T/max.

Watt

ITATEZ TOZ TR \

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

AT T IR .

Soldering Time 5s LiPy/max.

ITATE

Solder Sn-3.0Ag-0.5Cu
LMICEEZ TERSRRNEHIZL TS
VY, TN R ERE R Tl R 22 BN Ao
S GE, MEEBOBRIZ OB 2NN &
nET,
EIEX Y v TWITITATERMHELRNESITL

AR R 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

AZA A | R fE

Bl

Murata Manufacturing Co.,Ltd.
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13. " RE LR Notice on product storage

13-1
IREE-10~+40°C, FAXHEE15~85% T, SHRIRIBEZ(LDORWERNTHRE 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

RS ORAE HIBRI AR . RBHERRRBIZ T, #MIA%6, HRITY, A6, HLUNTIHAT
SV, 67 HZMX 25 A XTI HESEL T o B, THEH TSV,

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, AETA, EEOFHEBST CRE SNET EIXALEMTEDS
{EARREDORK L7220 5O T, ALFHIFHKH COREITRET TR,

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 ZRT 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
ELS HOG, B IREVEDND 25T COREITRET TR0,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BIAH. PHEMR . RWIRE SNHE. RERDUC K > TE IRAREMTHER ST 2 FEE
PRV £9, BHMR, BREMRITESIZ THEA T S,

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

"WEE TICLY, "ENTEOKBREFOENFORKL 2D £TOT, BELHITHET LAWK
RRTORE & BRIV ZBBWE L 7,

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

At M B ") fFE PT Murata Manufacturing Co.,Ltd.
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14. ﬁ BFAVY  Note:

14-1

T LE LT, BHERAICEEINIRETHTIME L TF 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
YL A YR AR O RN AE LB L THEH LW TR,
You are requested not to use our product deviating from this product specification.

At M B ") fFE PT Murata Manufacturing Co.,Ltd.




