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R ERRE

Specification of MEMS resonator
REMFEHA H Issue Date @ August 30, 2021

% Part Number
R T
Murata Part Number

WMRAG32K76CS3CO0R0
(Frequency: 32.7680kHz / Size: 0.95 x 0.60mm)

2. i M Scope

HRGERREIL, v M7 narva—2%E0 s my 7 AR T 2 MEMSHRE) 1122
WTHUE LE T, ZOMBRUIMT ZHH OGS IIT NS G iE~ THig < 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. 48l K OY < Appearance and Dimensions

3-1 M8l D BHICE o TERFEAIATRETHY TN FERHVER A,
Appearance . No illegible marking. No visible dirt.

3-2 SMEHEM D R HEARORREZHA6IRLET,
Dimensions of component  : Please refer to item 6 for component dimensions.

3-3 fiE . MEMSHRE) F- &2 Va Ty — 0 7L THVET,
Construction : The MEMS resonator is packaged with silicon.

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.
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4. 7EH%  Rating

IH H Item

M ¥ Specification

4-1 | BRI AL HEDH
Operating Temperature Range

-40 to +105°C

4-2 | PRAFIR EEHEDH
Storage Temperature Range

-55 to +125°C

4-3 | KRR 1L ~v
Maximum Drive Level

0.2 W LLT/max.

4-4 | ERFEINEE
D.C. Voltage

D.C.3V LL F/max.

5. FTEXAIMEEE Electrical Characteristics

Im H Iltem

M ¥ Specification

5-1 | APREEE

Nominal Frequency

32.7680kHz

5-2 | FIRFBEEFF A IwAE *1
Oscillation Frequency Tolerance *1

+20ppm LIPN/max.

5-3 | AR BHGR AR *1

Resonance Frequency Shift by Temperature *1

-200 to +10ppm LAN/max. (-40 to +105°C)
(FIHE L2 %t L/from initial value)

54 | A= —T 7
Frequency Aging

+3ppm LIAN/AE
max./year

5-5 | SEME ST *1
Equivalent Series Resistance *1

75k Q LI F/max.

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

500MQ LA _E/min. (D.C.10V HIJNKF)
(Applied D.C.10V)

5-7 | B & (C1)
Motional Capacitance (C1)

4 .5fF (typ.)

5-8 | difM%& & (Co)
Shunt Capacitance (Co)

0.003pF (typ.)

59 | PEERAR (CL)

Load Capacitance

Built-in Load Capacitance (CL) 6.9pF (typ.)
5-10| A ® (Cs) 8.0pF (typ.)

1 RS L OSSR ORE T iEIF8EHZ S T2 S0y,
Please refer to the item 8 for measuring method of Oscillation frequency and Equivalent Series

Resistance.
*2 WM AEM ORI ERLET,

This characteristic shows the resistance between terminals.

AR om " fE
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6. #MESHEX  Dimensions e e
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Top View W /
@) 7 3)
. L * W : 0.95+0.05
l___ | L : 0.60£0.05
T : 0.30£0.05
(1) (2)
|
Side View
l_
JE e ER
S (0.20) (0.30) Frequency @ A
Bottom View Marking
” . BLEEAH
N " EIAJ Monthly Code
o <X{va .
= Unit - mm
2 Y Ui & (1) (3) Xin or Xout
~ Terminal (2)GND
Number (4)GND or NC

(HELEZ o R~TE)
(Recommendable Land Pattern)

0.20

3

A

&
<

0.40

Y

0.25

0.20

i1
Figure 1.

A TEK
Dimensions
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i Yoar AMonth ) o sty | 56 789 |w0|1] 12
2019, 2023 a|lblec|d|el|f|e|t|i|é|¢]|n

2020, 2024 n|lglglr|e|t|ule|a|r|g]| 3z

2017, 2021, 2025 A|B|C E|F|G|H|J|K|L|M

2018, 2022, 2026 N|P|Q|R|S|T|U|V|IW|X|Y]| Z

f5E4E H EE 1 EIAJ Monthly Code

(F) 4147172 E4, | (note) The number is cycled by 4years.

T/ ERM  Packaging Standard (Taping)

7-1

7-2

7-3

7-5

T=IIEEE(T— 7 Dk FANCEY H U72RE, &0 ABARNC R DmE)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 71X, 1U —/v 500004 L £,
A reel shall contain 5,000pcs of components.

TIAF 7T =T OINEHEN E FEITR L ET,
Dimensions of plastic tape are shown in Figure 2.

TIAF v 7 V=L OINEHER ZHIKIR L ET,
Dimensions of plastic reel are shown in Figure 3.

[fl =¥ U7 7 — 7 NO R EOES ] A FROIRIET20y N ELE T,
Up to 2 different EIAJ Monthly Code are mixed up in the same carrier tape.

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.
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Figure 2. Dimensions of Plastic Tape
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FL—5—H N
Trailer7 i ) —& —&B
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160 to 190 HIN—FT—TF
Cover Film
L
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Empty Components Empty
160 LA E/mj
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Figure 3. Dimensions of Plastic Reel
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8. M 5%:  Measuring Method

8-1  FEHR A W B E 7 v AT RIS CHIE LET, HIERBEIT SIS TE
L 72 R 2 HWET,
Frequency measuring method: See figure 4. The measurement circuit is made by Murata.
VCC=3.3V CLKOUT

IC:MSP430FR5T38

Xin ok

Resonator

cL  CL —

Cext

V4 A4 4

Cext_

AN JEBHE [

Figure 4 Frequency measuring circuit

8-2 FHfmEFIHHT A =X AT ST A P(KEYSIGHT E4990A) % L <
VA I TR B REE3SSMV THIE LE T,
Equivalent series resistance : Impedance Analyzer (KEYSIGHT E4990A) or equivalent
is used for the measurement.
Applied voltage is 35mV.

8-3 & &Mt D RFE+251°C, {BE25~T75%RH. # IEHEHIERAE & L
ESSRN
Measuring Condition : Standard conditions for the measurement shall be

+25+1°C and 25 to 75%R.H.

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.
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9. HkAIERE

Physical Characteristics

m H
Item

A B &
Test Condition

ARBR 1% DB
Specification
After Test

T

Drop

A REER R (W EAM100g) (ZHRY {1772
WHET, 1.5mOEmE b ar 7 ) — M6
IEIHARE T w71k, MELET,

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.

Rz LET,

The measured values
shall meet Table 1.

IESEB IR EN

Vibration
(Sinusoidal)

B A BB AR S48 L7 RAEC IRENA 8K
10~55Hz, &EIE1.5mmOIEE % X,)Y,ZD 3 )57 1H)
(CAR2BFRN A 7o, ME L £9, MBRGTIEZ
IEC60068-2-6(Z HEH#L L £ 7,

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.

F A A LET

The measured values
shall meet Table 1.

9-3

FEWT= o

Board Flex

TN RT 7oAl IR L. REID T
MIZBEI7Z -, HIELET,

oA 3mm  RFRERER 5

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

hnEHE
zoSt'Cklo

PCB

T=h#
/ Deflection

™
‘ 45 45

N

Component mounted / HFELEE
HBAZ/Unit © mm

FA e LET

The measured values
shall meet Table 1.

MR

Mom O®/OfE AT

Murata Manufacturing

Co.,Ltd.
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9-4

VA TR
(VU 7e—7)

Resistance to

Soldering Heat

(Re-flow
Soldering)

BGHARETY 77— (E— 27 RE+260+
5°C., 5.0:0.5% ., O3 12-9-2H %2 S
M Z3[ElE L7, SIRICEDD L. 24FFf 5L
B L7z, WELET, #BrJ7i4IXIEC60068-2-
S8IZHEHLL 7,

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
5.04£0.5s). Testing procedure is in accordance
with IEC60068-2-58.

x1 ZWReLET,

The measured values
shall meet Table 1.

9-5

AT

Solderability

HEERIT TS (Sn-3.0Ag-0.5Cu)

PCT#: & (2 TIRE+105°C | 1B 100%R.H. D4
PR, 4O —Y 0 7% L, W%
nY AL ) = VRIZSRR LT, +245+£5°C
DRI ATZHIC3.0E0.50 iR LE T, R
1EIXIEC60068-2-581Z #EHL L &£ 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.

Jiii - D 90% LL T i
NIZHMAE LETS

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

U7 5= V= R N <€ O (SO it Murata Manufacturing

Co.,Ltd.
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10. M {EERE

Environmental Characteristics

H H
ltem

ol S
Test Condition

BRI O HS
Specification
After Test

10-1

e

High
Temperature
Exposure
(Storage)

U A BB A AR L L7 RE T, IR EE+1256 £
2°COEIRFE I 1000 PR EF L7275, =|IRICEY
L. 240pffE Lo, WE L £4, BBRI7ikIE
IEC60068-2-2(Z #EH#L L £ 47,
Component shall be soldered on the test board. Then
it shall be kept in a chamber at +125+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.

F A A LET,

The measured values
shall meet Table 1.

10-2

AR A

Cold
(Storage)

i 2 SR BE I F2 2L U7 fRBB L, IR EE-55+2°C
D TE R AE H11Z 1000 M PR ¥F L 722, SIRICHED M
L. 24WFfE L=, MEL £, RBRGIEIX
IEC60068-2-1(Z¥EHL L £,

Component shall be soldered on the test board. Then
it shall be kept in a chamber at -551+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.

x1 2R LTI,

The measured values
shall meet Table 1.

10-3

Humidity

L5 2 BB SR 22 L 7R B ©, IR +85+2°C
1. FE85%R . H. D fE L TH VA 112 T 1000F [ frdr L 72
F. S|IICHY ML, 24FRFME L7, BIE L %
T, BRI IEIXIEC60068-2-781Z 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.

F A e LET

The measured values
shall meet Table 1.

10-4

A

Temperature
Cycling

il 2 R EE MR FE 2 L 72k C L IRE-55°C D E
IRAE 2300 IR K% . IREE+125°C O fEIRME 1 IZE
HIZB L., 300tk T 5, ZhE1h a7 L,
500 A 7 VAT o722, =|IRICHED L, 24KFR] L
& L72%, WELE 7. BT IEIXIEC60068-2-14 12
ML F 9,

Component shall be soldered on the test board. After
performing 500 cycles of thermal test (-55°C for 30
minutes to +125°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.

1 zZleLET,

The measured values
shall meet Table 1.

AR om " fE

AT

Murata Manufacturing

Co.,Ltd.
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10-5

it — B

Surge Voltage
Resistance

CDM¥ 2 = L—# ZA\WTC, 1IEHm, AFmIic
BEEZNET 5, HBRJTEITIEITA EIAJ ED-
4701/300-2|C#EHL L E£ 9,

E = +500V

Component shall be measured after being
applied one positive and negative discharge to
each pin with CDM simulator. Testing
procedure is in accordance with JEITA EIAJ ED-
4701/300-2.

1 zZeLET,

The measured values
shall meet Table 1.

E = +500V
#1 Table 1.
JE B B & +10ppm LIN (FIHIMEIZET L)
Frequency deviation +10ppm max. (from initial value)
ESRZH) & +£10kQ LU (FIHMEIZHT L)
ESR deviation & 10k Q max. (from initial value)

U7 5= V= R N <€ O (SO it Murata Manufacturing

Co.,Ltd.
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11. & & Cautions

11-1 F#ORE  Limitation of Applications

BRI OWT, £ OBECIRENMEN A £ 72T EICaE L T T-B/N1H5E0H MBI
L0, BEEENERSNDUTORBTO ZHEMAEZ ZHREOEAIX, LT HENICYtET
THEHE T S0,

Oftztéds  OF Hitkss OipEbkss @OIETHIEELS OEFES
@mittEsm(BBIE, FIHE, M%) ORBAE TS OB Btk O©F off Lk
o & A5 O
FRC@DmmictganiT, IR OERICERD D05 ik To T MITEHT T 7230y,
(Bl A, 77—, 277 U > 7, A7 1 filE)

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.

(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

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

Notice, please do not use products in transportation equipment for following purpose.
(example: engine control, brake control, steering control, body control)

11-2 7 x=—/)Le—7RED(IN  Fail-safe

BRGH R —REPCABAPECTEE T, ZREFNIEO7ZOIZ BRI Y 72 7 =
— L= TR AE LTI TRFEW,

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.

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.
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12. i/ LR Caution for Use

12-1

WKL EE NI ENTZGE6, R 7 v 7 2B LD 2R H D £TOTIY VI
IR TEE TSV, REWCHFZLO(E Yy b, IZATEI T, =T KT A 3—72 L)2il
ST 2L 0Ty BB ETLIHENH £7,

The component may be damaged or cracked if high mechanical stress is applied. Please
avoid to contact the surface of a product with excessive force such tools as tweezers,
soldering copper, and air drivers.

12-2

B = —7 « 73 2583 FANMEH SN2 R TR RHEfEE Z L TR SV,

Please perform a prior evaluation after any type of conformal coating is applied, to make sure
the product still meets the specification.

12-3

BE UM OEAET 5 Z i3k T v, THHOBRITFAERZ BBV LET,
Ultrasonic cleaning or welding to the component is not acceptable due to the risk of damage to
the component. Please perform a prior evaluation when applying any ultrasonic process.

12-4

TREMH T C R ORIREIE R LY | BIRAES (RERIRD 2 WIFRREL) 238415
a0 £9OT, BRI T ZHERO LA T I,

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

12-5
LG AHEFIET 25603, PO/ I D RERICTREENMZ EM L T 723, E
FERNFIZ Ko TTB KRR E RO Y WEAKEZBAE T 25603H 0 77,
FAERMEOFHEMCOWTITRY 27 DT 7 =00 ) — FaBRITZEN,
The component might be damaged by mechanical force depending on a mounting machine
and its conditions. Make sure that you have evaluated by using the actual automatic mounting
machines before going into mass production. Please refer to the details of assembly
instruction published in the link below.
77 =7J1/v/ — K Technical note:

[ https://www.murata.com/en-global/products/timingdevice/mems-r/library |

12-6
FHAR I HED A U2 BT L2V T R a0,
Do not reuse components once mounted onto a circuit board.

12-7

FHIRERARE LY TOFEIC, mH7 7y RREENRY—VEZRELZ2NVESEELT
TEuy,

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

12-8

KFE, NV U LR ED/NGFHAFHRAPTHEHASNEST &, FESLDJRR &L 220 £5 0
T, THEHZRBRNTIZE N,

Please do not use the products under a small molecule gas atmosphere (Helium, Hydrogen
and etc) due to the degradation of device performance.

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.
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12-9 [FATZAHFICEE T S 1EESHE  Caution for Soldering

ORIV 7e—FA, XF, VA VYA T oV TCREZBEVNLET, BUA Y
—RT 4 T EILIRMFIC L o TRRAREEIMO VR Z SR ZTHENH Y £T 0
T, FANMEH S D 5 TRHEfMERR < 7230,

Please mount components on a circuit board by the re-flow soldering or wire bonding.
Depends on mount conditions, it may damage the product. Please perform a prior mounting
evaluation especially for wire-bonding.

12-9-1 HRFT 27797 A (ZFATEKRTIAY
Recommendable Flux, Solder, and Wire

7797 A 0y REOKEMET T v 7 A TR TE S0,

Flux Please use either rosin based or water soluble flux.
Sn-Ag-Cuffl ik Thif%25~36 u mDIT AT % ZHAL 7280,
XA TESBAEIE, 0.12mmBL T O TRV L £ 97,

A/ 72 Particle size:25~36 1 m Sn-Ag-Cu solder is recommended under
Solder : o
the following condition.
Standard thickness of soldering paste : less than 0.12 mm
JAY Au A ¥ & T TZE 0,
Wire Au wire is recommended for wire bonding.

12-9-2 H#E53 T A 7241 Recommendable Soldering Profile

E—%
Peak
S N
g i
" Pre-hé‘aiting (220°C i t/min.) \
- (150-180°C) %A
Gradual
Cooling
60~120s 30~60s
BT a7 7 A )L
Standard soldering profile
TEA 150°C to 180°C
Pre-heating 60s to 120s
TN 220°C LA k/min.
Heating 30s to 60s
v — 7 i 245°CLL E/min.  260°CLL F/max.
Peak temperature 5s LI/max.

SRS R mE A TIIE L E 9,
*Temperature shall be measured on the surface of component.

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.
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13. ®ELRE EOTEE Notice on product storage

13-1
IRE-10~+40°C, FHXHEEE15~85% T, RIMARIRIREZILDRWENTHRE TSI,
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 A HIBRIIORBAIMA . RBAERIRREIC T, WIAKG» HITH, MAKLE, HUNTIEHEN T
SV, 67 A B DG BT TS Z TR O L AT S0,

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, . AR EFOMFHFEMKIT CHRE SNET L IFXAZMTEDS
EARBRFEORIK L 720 30T, ALFRFREHRT TOREITRIT TRFI 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

LA, BEFORB AT D720, IR~OEE X 130l 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
ELAFHOE, B\ IREVEDIND 2 5T T OREITRET TF IV,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BAME, BRER. RORE SNZHE . RERIUZ L - TE, 1ZAMHITHERSLT S AT
PEAR DV £97, BIMR, BAERITEHSLMNIC T TSIV,

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

B TIcky, HEREOEBRTFOFNEFEORKNLRY FTOT, HHITET LAWK
BETORE & B W ZBBONE L £7,

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

13-8

R U CBUR Z2 R D T2 D B HN BRI 20 e B R SR 2 BV L £ 77,

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

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.
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14. & BJFEVY  Note:

14-1

THEMAICEELE LTE, BERIc B I RE LI L TTF VY,

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

14-2
YBHL A G R AR ORLEAR Z il L THEH LW T RE W,
You are requested not to use our product deviating from this product specification.

U7 5= V= R N <€ O (SO it Murata Manufacturing Co.,Ltd.




