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R EARE

Specification of MEMS resonator

REHH B Issue Date @ August 30, 2021

1. & Part Number

T S T
Murata Part Number

WMRAG32K76CS2C00RO0
(Frequency: 32.7680kHz / Size: 0.95 x 0.60mm)

2. # M Scope

BRGERFIL, v A7 marCa—2%07 vy 7 BAERBKICHME T 2MEMSIRE) 712>
WTHUE LET, ZOHERESMT T OS5 A I T AN St~ TEig < 72 20,

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. S KON <1k Appearance and Dimensions

3-1 4@l D BHICE S TRRMAIFTRE CTHY  IENFERHVEE A,
Appearance . No illegible marking. No visible dirt.

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

3-3 fhidE : MEMSIEE) -4 Va TRyr—o 0 7L THIET,
Construction : The MEMS resonator is packaged with silicon.
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4. 7EH%  Rating

IH H Item

M ¥ Specification

4-1 | BRI AL HEDH
Operating Temperature Range

-40 to +85°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 | FEIRMABEFFARAE 1

Oscillation Frequency Tolerance *1

+20ppm LIPN/max.

5-3 | AR BHGR AR *1

Resonance Frequency Shift by Temperature *1

-200 to +10ppm LI /max. (-40 to +85°C)
(R 12 56 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 AR L O MESHE R ORE TIEIF8HE S T2 S0,

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. 4MESHEX  Dimensions
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Figure 1. Dimensions
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f Yoar AMonth i o g by 56|78 |9 |w0|1] 12
2019, 2023 a|lblc|d|lel|f|e| 4| i|é|l]|n

2020, 2024 n | 2 9 r ') t u ¢ | a | % 7 2

2017, 2021, 2025 A|B|C|D|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
(JF) 414270720 FET, | (note) The number is cycled by 4years.

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

7-1 T=IAEE(T 7 Olna FRNCED H UK, &0 XA RNIC22mE)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 F v 71x. 1V —/L 50008041 L £,
A reel shall contain 5,000pcs of components.

7-3  TIRF v T—TOINEEMEFERKITRLET,
Dimensions of plastic tape are shown in Figure 2.

7-4  TITAF v V=L ONMETERE BRI LE T,
Dimensions of plastic reel are shown in Figure 3.

7-5  [A—FYU7 T =7 NORRLEGEEGESE ] B FRORIMEIT20y 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—EB .
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E—’ Cover Film
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Figure 3. Dimensions of Plastic Reel
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8.

M7 ¥ Measuring Method

8-1  FEHR A W EH E 7 vk AR TR CHIE LET, HIERBEIT SIS TE
L7 2 VW ET,
Frequency measuring method: See figure 4. The measurement circuit is made by Murata.
VCC=3.3V CLKOUT

IC:MSP430FR5T3E

Xin Xout

Resonator

Cext_

Cext

v N A4

AR E [
Figure 4 Frequency measuring circuit

8-2 “FHfmEIHHT A =X AT ST A P(KEYSIGHT E4990A) % L <
A Y IS TE BEEIBMVTHIE L ET,
Equivalent series resistance : Impedance Analyzer (KEYSIGHT E4990A) or equivalent
is used for the measurement.
Applied voltage is 35mV.

8-3 & &M D RE+25+1C, WE25~T75%R.H. Z FEHEH ERAE & 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. HEMAMERE  Physical Characteristics

H H
Item

vl S
Test Condition

AR OB
Specification
After Test

9-1

%

Drop

A EER R (W EAM100g) ([ZIY 72
WHET, 1.5mOE S b a7 U — MI6H 4
EHARE F 7%, WELET,

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 A LET,

The measured values
shall meet Table 1.

9-2

IE5EB IR EN

Vibration
(Sinusoidal)

el 2 BB T HAR S 3288 L 7RRE© L IR B A I 3K
10~55Hz, 2&EIE1.5mmOIEE % X,)Y,ZD 35 1H)
(20N A T2 WE L E$, BRI IER
IEC60068-2-6(Z HEHL L £ 4,

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.

1z LET,

The measured values
shall meet Table 1.

FER T 72

Board Flex

TN RT 7oAl ERIZEE L, REIDOF
MIZBEI7ZhbER %, HELET,

b B 3mm  {REEEEL 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)

hnERE A
ZOSUCI&O Load
U e
f=bh#
/ Deflection
- === ¥
¢ 5XHFA H
A ZL
@ 5 Supporter
PP / £10 ml

A
A 4

N

Component mounted / HFEELR
HAZ/Unit : mm

1 zZleLET,

The measured values
shall meet Table 1.

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

Co.,Ltd.




Document No. JPU40-0010C

P. 11/16

10-5

it — P BE

Surge Voltage
Resistance

COM¥ R = L—# T, 1B\, AKFAIC
M E#EET D, R TEIZJEITA EIAJ ED-
4701/300-2/ZH#EHL L F£ 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.

F A A LET

The measured values
shall meet Table 1.

E = +500V
%1 Table 1.
JEI S B +10ppm LN (FIHIMEIZ%T L)
Frequency deviation & 10ppm max. (from initial value)
ESRE &) & +10kQ DI (WIHIEIC K 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. & EE Cautions

11-1 H#EORE  Limitation of Applications

WHRITHZOWT, Z ORECRRENEN Ay 7 I3 EEICfEE L2 LT TENLH HFEOH B I
X0, BEEENERINDLUTOMRGRTO ZHEHZ ZHREFTOHEIX. LT EmMcYttET
TR T S,

OftZergss  OF ke OvpEikss @OEITHIEHER OEFEELR
@miittEsm(BBIE, FIHE, M%) ORBAEZHES OBIK Btk O©F o kil
2 & R OB

FHC@OEIERIH L, HEROBMEICEHE D2 IR To THAITET T30,
(Bl A, 77—, 277 U > 7, A7« 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 =—)LE—7HREDHIIN  Fail-safe

VRGN —RESLABAPELTSHETH, RKEFEN LD 2 OIZ BRI E) 72 7 =
—E— TR A LTI TR &0,

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. fEH oy E  Caution for Use

12-1

WKL EE NI ESNTZIGE6, R 7 v 7 2B LD 2 eMH D £TOTIY NI
3F THEE TSV, REWZHHMRbD(E Lty b IXATEI T, =7 FIA3—=72 )3l
T2 L0 T 7 BNBETLIHENH £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 FANMEHN SN2 R TR TR Z LT RSV,

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 TS, THHOBRITFAfERZ BB 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 ORIREIKE R LY | BIRANES (RERIRD 2 WVIFRRIEL) 238415
a0 £TOT, BREEME 0 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
B2 BERET 25613, TOMEM I LIS TIMEEMi 2 94k L T< 728w, &
PRI K o TR ZREED MDDV WEAE LR T 2560750 75,
FIELMEOFHEMC OV TETRY v 7 OT 7 =N ) — FaBRTZEN,
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.
7 7 =71)v/ — I Technical note:

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

12-6
FEEER T HAR N DI S L7 L2V T R a0,
Do not reuse components once mounted onto a circuit board.

12-7

FIREPEARE L) TOHREIZ, w770 RREFNANZ =V EZRELRVWESERLT
T,

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

12-8

KFE, NV U LRED/NGFHAFHRPTHERSNEST &, FESLDIRINE 220 £5 0
T, THEAZRBRNTIZEN,

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
O 260
o 5 SEEERY
2 220
Fetnn
§ 0 FH . R
" Pre-hé‘aiting (220°C 2L E/min.) \
12 (150-180°C) "
Gradual
Cooling
60~120s 30~60s
BT 17 7 A v
Standard soldering profile
TEL 150°C to 180°C
Pre-heating 60s to 120s
JINEAES 220°C LA k/min.
Heating 30s to 60s
v— 7 aE 245°CLL E/min.  260°CLL F/max.
Peak temperature 5s LIP/max.

SR TR SRR AT THIE L £
*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. WA RE LOIEE Notice on product storage

13-1
IRE-10~+40°C, FHXHEEE15~85% T, RIMARIRIEEZILDRWENTHRE TSIV,
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 PR E BIBRIZORBAME . RBAENRABIZ T, MIA%6, AT, MAZE, HUNTIHEMT
SV, 67 A B 2GBTS 2 TR O . 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, . AT A EFOMFHFEMKT CHRE SNET LIIAZMTEDS
EARBRFEORIK L 720 3O T, AL FRFEHKT 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, BESFORBZMET D720, IR~OEE S 135l 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
LA HOE, B\ IREVEDIND 2 5T TOREITRET TF IV,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BAMHE, BRER. RORE SNIZHE . RERIUZ L - TE, 1ZAMHITHEERSLT S AR
PER SV £, BIMR, BAERITEHSNIC 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

WEETICEY, WENBOEERFORNFORKE LY ETOT, AHITE T LAV
RBERTORE &L B W2 BBONE L £7,

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

13-8

e U U 2R B D T2 O HR Y ORI 1T 5 22 R AR RO R &2 B L K

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. & BFEVY  Note:

14-1

TEEACEE L E LTiE, BRSICEEINORETHTHM L 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
YL A G R AR ORLEAR Z il L THEH LW T RS0,
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.



