Document No. JPU40-0001 P. 114

R fEaRE

Specification of MEMS resonator

REFEHAH Issue Date : May 8, 2019

ih%&  Part Number
E R S
Murata Part Number

WMRAG32K76CS1C00RO
(Frequency: 32.7680kHz / Size: 0.95 x 0.60mm)

2. # H Scope

YRR EFL, v narva—F2E07ny 7 AR T 2MEMSIRE) 112D
WTHUE L E T, ZOHGUSMN ZHEH OGS ITIT RN Gt~ TR < 7230,

This product specification is applied to the MEMS resonator 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. M8l K OY ik Appearance and Dimensions

3-1 48l D BHICE o TRREHIATRE CTHY  HNFERHYEHE A,
Appearance : No illegible marking. No visible dirt.

3-2 SME~TiEM D WA HEARORZHABIRLET,
Dimensions of component : Please refer to item 6 for component dimensions.

3-3 I : MEMSIEE) -2 Var TRy —T 0 7L THYET,
Construction : The MEMS resonator is packaged with silicon.
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4. 7EH  Rating

IH H Item

. #  Specification

4-1 | BYYEIREEHEDH

Operating Temperature Range

-30 to +85°C

4-2 | PRAFIGFEHPH

Storage Temperature Range

-30 to +85°C

4-3 | HEKphiE L ~v
Maximum Drive Level

0.2 W LLF/max.

4-4 | EPEEINE
D.C. Voltage

D.C.3V L F/max.

5. FEXHIMERE  Electrical Characteristics

IH H Item

M ¥ Specification

5-1 | AFFEBEK

Nominal Frequency

32.7680kHz

5-2 | FIRAPEGTAERAE 1

Oscillation Frequency Tolerance *1

+20ppm LI /max.

5-3 | AR PAR B AR A

Resonance Frequency Shift by Temperature *1

-150 to +10ppm LA /max. (-30 to +85°C)
(FIEME (2 xF L/from initial value)

54 | ARHE—T T
Frequency Aging

+3ppm LI/
max./year

5-5 | S EAIHRHT *1
Equivalent Series Resistance *1

75k Q LIl /max.

5-6 | #MafxikHr *2
Insulation Resistance *2

500MQ LA l-/min. (D.C.10V FIfNEE)
(Applied D.C.10V)

5-7 | EAIZE&E (C1)
Motional Capacitance (C1)

4 .5fF (typ.)

5-8 | Ui M2 & (Co)
Shunt Capacitance (Co)

0.003pF (typ.)

5-9 | NEEMAR (CL)

Load Capacitance

Built-in Load Capacitance (CL) o%r ey
5-10| Afif4 i (Cs) 8.0pF (typ.)

1 AR X OE M E ST ORE T EIT8E A SR 7TE &V,

Please refer to the item 8 for measuring method of Oscillation frequency and Equivalent Series

Resistance.
2 AR TOERRE TR LET,

This characteristic shows the resistance between terminals.

AA A | R fE
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6. 4MESHEX Dimensions

JE e B FoR
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Figure 1. Dimensions
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- A Month) =g g |y 6 9 [ 10|11 12
2019, 2023 a|b|lc|d f il ¢ | m
2020, 2024 nl|lglg|r t w| %t | gl 3
2017, 2021, 2025 A|B|C F JIK|L|M
2018, 2022, 2026 N|P|Q|R T W |X|Y]| Z

H5E4E H FE 1 EIAJ Monthly Code

() 4ET1II A7 ERD ET,

/

(note) The number is cycled by 4years.

T—E U/ A EERIK  Packaging Standard (Taping)

7-1

7-2

7-3

7-5

T—IEBE (T — 7 O A FRINCIRY B L72kE, 80 ARERNC /R D1 &) 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 v 71, 1Y —/L 50000 L £,
A reel shall contain 5,000pcs of components.

TTAF v 7T =T OINEER A FE2XITR LE T,
Dimensions of plastic tape are shown in Figure 2.

TITATF w7 V=L ONETIER E BRI L ET,

Dimensions of plastic reel are shown in Figure 3.

[fl =% U7 7 =7 WO RRLREGEE H B ZRORMAIF20y MARNELET,

Up to 2 different EIAJ Monthly Code are mixed up in the same carrier tape.

AA A | R fE
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Figure 2. Dimensions of Plastic Tape
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Figure 3. Dimensions of Plastic Reel
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8.

MEH1E  Measuring Method

8-1  FEHRJE W H M E S 1% A TR CHIE LE T, BERBE IS+ TE
UM EHWET,
Frequency measuring method: See figure 4. The measurement circuit is made by Murata.

VCC=3.3V

7

CLEOUT

i~

—

IC:MSP430FR5T38

Xin

ok

Resonator

Cext_

FA A AN E B ES
Figure 4 Frequency measuring circuit

8-2 TFEfhE AR AV E—H AT ST A P(KEYSIGHT E4990A)% L <
AR IS TR S REE3SMV THIE L E 7,
Equivalent series resistance : Impedance Analyzer (KEYSIGHT E4990A) or equivalent
is used for the measurement.
Applied voltage is 35mV.

8-3 MESM D RE+25+E1C,
i‘a‘o

Measuring Condition : Standard conditions for the measurement shall be

+25+1°C and 25 to

Cext

4

E25~T75%R.H. # fEUE R EIRHE & L

75%R.H.

et A | " P Murata Manufacturing Co.,Ltd.
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9. HhkRMERE

Physical Characteristics

H H
Item

A OB &

Test Condition

BT DKL
Specification
After Test

wT

Drop

A HEER R (WEAM100g) ([THY {7
WRET, 1.5moEmEnb a7 U — MI6H 4
IEBERE TS EE, HELET,

Component with 100g dummy housing shall be
measured after drops in 6 perpendicular
directions, total 18 times, onto a concrete floor
from a height of 1.5m.

F A e LET,

The measured values
shall meet Table 1.

E5EB IR EN

Vibration
(Sinusoidal)

B A BB T FE A 248 L 7R, IR BN I
#10~55Hz, 2RIE1.5mmOIEE % X,Y,ZD3 )
FHZAR 20PN A 72 % . WE LE9, sBRJ7ikiE
IEC60068-2-6|ZHE#L L £ 97,

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.

K1z LET,

The measured values
shall meet Table 1.

9-3

FEM T2 3o Fr

Board Flex

TRITR T 2o AR BRI EZE L, RAID
FHmncsElizb %, WELET,

7oA 3mm {REFRER 5F)

HARIE~ 11.6mm

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
3mm and hold for 5 seconds. (PCB thickness:
1.6mm)

InERE E
ZOSUCK.LO Load

Ej PCB
=
R10 / Deflection

¢ 5XHE Ef-) T n) V-
¢ 5 Supporter / Part /»_::i %fdf-%enﬁelr/
™
45 45

Nl

Component mounted / HFELEER
HAZ/Unit © mm

FA e LET,

The measured values
shall meet Table 1.

SV

Fom o ® OB BT

Murata Manufacturing

Co.,Ltd.
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9-4

VA TETHEN
(VU 7ur—k=X)

Resistance to

Soldering Heat

(Re-flow
Soldering)

BGHESRETY 7e—fF (B— 27 EEZ+260+
5°C. 5.0+x05F. =DM MH1x12-9-2H %%
M) (Z3EhE L7cfe, EIRICED 1L, 24FFf
L7z, WELxd, #BiJrikIXIEC60068-2-
58IZHEMLL £,

Component shall be measured after 3 times
reflow soldering and leaving at room temperature
for 24 hours. For soldering profile, refer to item
12-9-2 (Peak temperature is +260+5°C for
5.0£0.5s). Testing procedure is in accordance
with IEC60068-2-58.

F A e LET,

The measured values
shall meet Table 1.

9-5

XA TEAE

Solderability

SN T A TS (Sn-3.0Ag-0.5Cu)
PCTH:E I CTIREE+105°C | #EE100%R.H. D5k
-, Ao =—Y 0 7% L, Wris %
0y AL ) —VIRICSR LTtk +245+5°C
ORI AT HIZ3.020.50 MR LE T, RERST
1EIZIEC60068-2-58 2 HEHL L % 4,

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 b5s, 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.

g - D 90% LA 12 1%
PIZDMSAE LET,

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

AA A | R fE

AT

Murata Manufacturing
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10. M PERE

Environmental Characteristics

m H
ltem

vl S e
Test Condition

AR 1% OBk
Specification
After Test

10-1

el T

High
Temperature
Exposure
(Storage)

Bl 2 BB R I 922 L7 RRB ©, IR EE+85+2°C
O TR AE H Z 10005 f PR Fr L 72 8. SSIRICHERY
L. 4R ciE L7cte. ME L £4, BRIk
IEC60068-2-2|Z#EHL L £,

Component shall be soldered on the test board. Then
it shall be kept in a chamber at +85+2°C for 1000
hours. And then it shall be measured after leaving at
room temperature for 24 hours. Testing procedure is
in accordance with IEC60068-2-2.

K1 zWReLET,

The measured values
shall meet Table 1.

10-2

AR IR i

Cold
(Storage)

S 2 BRI FE 2 L 7R ©, IR EE-40+2°C
O TR AE B 10005 fl PR Fr L 72 #8 . SSIRICHRY
L. 2R ciE L7cte. ME L £3, BRIk
IEC60068-2-1|ZEHL L £,

Component shall be soldered on the test board. Then
it shall be kept in a chamber at -40+2°C for 1000
hours. And then it shall be measured after leaving at
room temperature for 24 hours. Testing procedure is
in accordance with IEC60068-2-1.

K1 zWRLET,

The measured values
shall meet Table 1.

10-3

Humidity

5 2 BB R 922 L7 RRB ©, IR EE+85+2°C
1. £ 85%R.H. o 1H i fE 1A 112 T 10005 ] PR L7z
%, BILICHEY H L, 2480 E L-%., BELE
9, B EIXIEC60068-2-78 12 HEHL L £ -,
Component shall be soldered on the test board. Then
it shall be kept in a chamber at +85+2°C, 85%R.H.
for 1000 hours. And then it shall be measured after
leaving at room temperature for 24 hours. Testing
procedure is in accordance with IEC60068-2-78.

K1 zWReLET,

The measured values
shall meet Table 1.

10-4

Fhf

Temperature
Cycling

il 5 2 SRR EE MR FE 2 L 72 R T IRE-40°C O tE
IRAE 123047 MR FFL . IRE+85°C O MEIRME T 2 E
bz L, 3040 MR+ 25, 2zt 17 re
L. 1084 7 WA To 2%, =IRICERY L, 24K/
E L2, JE L £, #lBRJ7{A1ZIEC60068-2-14
WZHERL L F 9,

Component shall be soldered on the test board. After
performing 10 cycles of thermal test (-40°C for 30
minutes to +85°C for 30 minutes), it shall be
measured after leaving at room temperature for 24
hours. Testing procedure is in accordance with
IEC60068-2-14.

K1 ZWeLET,

The measured values
shall meet Table 1.

AA A | R fE

AT

Murata Manufacturing

Co.,Ltd.
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10-5 ¥ —Y&EE  |CDMY I = L—Z Z W T, EFm, AGRIZIERT ZliE LET,
ECELNET 5, WEBRTIEITIEITA EIAJ ED-
4701/300-2{Z #EHL L £ 9,
E = £500V
Surge Voltage  |Component shall be measured after being|The measured values
Resistance applied one positive and negative discharge to|shall meet Table 1.
each pin with CDM simulator. Testing
procedure is in accordance with JEITA EIAJ ED-
4701/300-2.
E = £500V
#1 Table 1.
JE B A +10ppm LAY (FIEIZ L)
Frequency deviation +10ppm max. (from initial value)
ESRZA &) & £10kQ LN (FIHMEIZKT L)
ESR deviation & 10k Q@ max. (from initial value)

11. & & Cautions

11-1 HZROBRE Limitation of Applications

BRI OWT, £ ORFECTRENEN A £ 72I3MPEICfaE 2 KETRNDH 2 F DM
L0, BEEENERSNDIUTORRTO ZHEMZ ZHRF oS, LFHEaNcbttxsT

THE TSV, 7277 L. ©OERESIT.
TL7E&E Y,

HE S DB EIZ B A 2 3T > 1L
(RURBIm o DI, 7 L—% b, 277 ) o 7, A7 1 )

Ot zetkss QT Hitkss OWpEss OFBEIHIEMES OERMS
©fmEEs(ABIH, S, i) OZ@EME S OIS Pl

O RS  OF Ofh LFokEES & [R5 O as

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 =—/be—7REDOF N Fail-safe

SR
— N —THEREZ VLTI L TR E W,

-
—

TN —RESLAREGBECTSAETYH, “REER D72 DIZ MR ICEY) 2 7 =

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 | ®OfE pr

Murata Manufacturing Co.,Ltd.
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12. i/ EoEE  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 mechanical stress in excess of reliability specifications is
applied.

12-2

BIE 2 —7 1 79 285G 13 FANCHH S 0 SR CRFHlfER 2 L TR SV,

Please perform an appropriate inspection after any type of conformal coating is applied, to
make sure the product still meets the specification.

12-3
AR T3 5 2 LIXB#ET T,
Ultrasonic cleaning to the component is not acceptable.

12-4

TEEM T CRUBIREIBERIC LI D . BIRAEES (RERKD 2 WVIFRIREIFIL) BRET D
G £4 O T, BIEEMEZ IS THERO ETHEA TS,

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

12-5

BREEIE, B S A 7 OALER DM ISR IS LTV E, B L, FESKMFICL -
TR KRR EEZ MO O WERAKZHART 25607 H Y £ O THANMEH S 5 FHEET
VPRl Z LT RSV,

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.

12-6
FEHERRIZEAR D DEL D A L7 B LWV TR S0,
Do not reuse components once mounted onto a circuit board.

12-7

FIREEABE L) 7OREIC, 77 RREZAY =V ZRELRWVWE S EELT
T,

Ground or signal path in PCB should not be located underneath MEMS resonator.

12-8

KFE, NV T LR EONGFAAFHKTCHEASNET L, FESORIK L 20 £5 0
T, THARBRNTLESN,

Please do not use the products in a small molecule gas atmosphere (Helium, Hydrogen and
etc), because the characteristics is reduced in quality.

et A | " P Murata Manufacturing Co.,Ltd.
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12-9 [ ZATERHTIC

Bl 2 E S  Caution for Soldering

ZORGTY 7 —FKA X, VA YR T 4 S TEEZBBEVLET,
Please mount components on a circuit board by the re-flow soldering or wire bonding.

12-9-1 #4277 v 7 2B LI WNIAT Recommendable Flux and Solder

B RYVRT T v I AERHENSTEE N, KEMET T v 7 R EEH
TTYIA | LipnTL A,
Flux Please use rosin based flux, but do not use water soluble flux.
Sn-3.0Ag-0.5CUfl ik DI A2 % TR < 72 &0,
ITATE 7 ) —NFATEEAAEIX, 0.10~0.15mmO & FH TRFEV L £ T,
Solder Please use solder (Sn-3.0Ag-0.5Cu) under the following condition.
Standard thickness of soldering paste : 0.10 to 0.15mm

12-9-2 #EL2 XA 7254 Recommendable Soldering Profile

E—5
Peak
S SN
g o
. Pre—he"éting (220°C Ll t/min.)
- (150-180°C) %"
Gradual
Cooling
60~120s 30~60s
BT a7 7 AL
Standard soldering profile
TEL 150°C to 180°C
Pre-heating 60s to 120s
IEGE 220°C LA k/min.
Heating 30s to 60s
v — 7 R 245°CLL E/min.  260°CLL F/max.
Peak temperature 5s LI/max.

LSV A R AT TRIE L E
*Temperature shall be measured on the surface of component.

et A | " P Murata Manufacturing Co.,Ltd.
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13. WELRE EOWEE Notice on product storage

13-1
ILEE-10~+40°C, FHXHEE15~85% T, SRR EZ(LD R WERNTHRE T IV,
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

B O/ I RRVIORBRAE . ARPHENRABIZ T, ﬂ’ﬂ]\@z(ﬁ/fﬂ [MTd, MALE,r HUNTIHHT
S, 67 HZz 2551 i/u?iﬁj‘ Hh THERO B, THEHT 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

fe, 7Y MR BT A, BREEOFREFESH CRE SIVET LIZAE T DS
ERREDRIN & 720 £3 O T, ALFRIFEMKT TOREITEHIT TTFI VY,

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

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

13-6

BIAE. PHEMR . REIRE SNHE. RERIUC X > TE IZAREMTHER ST 2 FEE
PER S D £97, BAME. BAEMRITESLICTHEA T SV,

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

% T . HWENOEERFOFNEDRK LR £ DT, BHHITHE T LRVIK
RETORE <‘: :roﬁiﬁ’zb Ve BBEWELET,

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

13-8

FFER U BUR 72 B O 72 D B ORI I 53 e B RO R & BV L £ 77,

This product is ESD (ElectroStatic Dlscharge) sensitive device. When you install or measure this,
you should be careful not to add antistaic electricity or high voltage.

et A | " P Murata Manufacturing Co.,Ltd.
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14. ﬁ BFAVY  Note:

14-1

THEMICEELE LT, BHRAICEEINIRETHTIME 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
Y2 MR AR OTHENA Z L THEMA LW T IV,
You are requested not to use our product deviating from this product specification.

et A | " P Murata Manufacturing Co.,Ltd.



