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BlmtbiRE
Specification of MEMS resonator

PEHFHH Issue Date : March 16, 2020

1. &% Part Number

T S T
Murata Part Number

WMRAG32K76CS2C00R0
(Frequency: 32.7680kHz / Size: 0.95 x 0.60mm)

2. # JH Scope

BRGERREFIL, v A 7 marCa—2%E07 vy 7 AR T 2 MEMSIRE) 1125
WTHUELE T, ZOMBLINI THEH DL EITITHFAN G~ THEK < 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. #MEl Y ~HE Appearance and Dimensions

3-1 44l D BRICK S TERIRFRI TR THY N FERHVEE A,
Appearance : No illegible marking. No visible dirt.

3-2 HEHEM D BRI EZH A 6ITRLET,
Dimensions of component  : Please refer to item 6 for component dimensions.

3-3 Mk . MEMSIRE) 743 Var TRy —V 0 7L T ET,
Construction : The MEMS resonator is packaged with silicon.
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4. 7EHM  Rating

IH H ltem

K Specification

4-1 | YRR
Operating Temperature Range

-40 to +85°C

4-2 | PRAFIEE EPH
Storage Temperature Range

-55 to +125°C

4-3 | KR L~L
Maximum Drive Level

0.2 W LIl F/max.

4-4 | EREIINELE
D.C. Voltage

D.C.3V Ll T/max.

5. ®EXHIMHRE  Electrical Characteristics

IH H Iltem

M ¥ Specification

5-1 | AFRER K

Nominal Frequency

32.7680kHz

5-2 | BIEBEEEFERAZ *1

Oscillation Frequency Tolerance *1

+20ppm LI /max.

5-3 | JLIRJE R RN *1

Resonance Frequency Shift by Temperature *1

-200 to +10ppm LLA/max. (-40 to +85°C)
(W1 L2 % L Mfrom initial value)

5-4 | A HKT—T T
Frequency Aging

+3ppm LI/
max./year

5-5 | SEHELSHEST *1

Equivalent Series Resistance *1
5-6 | #akxiEHT *2

Insulation Resistance *2

5-7 | HAIZE & (Cy)

Motional Capacitance (C1)

5-8 | s f-fHl& it (Co)

Shunt Capacitance (Co)

5-9 | MEAMA R (CL)

75k Q LI /max.

500MQ L _L/min. (D.C.10V FIiNKEF)
(Applied D.C.10V)

4.5fF (typ.)

0.003pF (typ.)

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

Load Capacitance

*1 SRR X O E SRt ORE HIEIF8H A2 S I 72 & Wy,
Please refer to the item 8 for measuring method of Oscillation frequency and Equivalent Series
Resistance.

*2 ImFHAMTOEPIE R L ET,
This characteristic shows the resistance between terminals.
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6. #MESHEX  Dimensions

JAB I F R
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Figure 1. Dimensions
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t Yoar AMonth i o b by 56| 789 |w0]|11] 12
2019, 2023 a|blc|d|e|f|legl|4|i|é]| ]| n

2020, 2024 n|lglglr|e|t|ule|la|r|qg]|;s

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|W|X|Y| Z

HRI3EAE H FE [ EIAJ Monthly Code
(F) 4147720 Ed, | (note) The number is cycled by 4years.

T—E U/ EEERK Packaging Standard (Taping)

7-1 TEEEE(T 7 OlA FENCEY M LR, E0 XA mE)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 7. 1V —/v 50000ENAMN L ET,
A reel shall contain 5,000pcs of components.

7-3 T IRF v T =T ONEHEKEFE2HIR L ET,
Dimensions of plastic tape are shown in Figure 2.

7-4 T IAF v 7 V=N OINEHEREHIMIR LET,
Dimensions of plastic reel are shown in Figure 3.

7-5  [F—F¥UT T NORRL G ENES A B FRRORIET2ry MANELET,
Up to 2 different EIAJ Monthly Code are mixed up in the same carrier tape.
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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. M HiE  Measuring Method

8-1 FEIRJEN BN E 7 1k FAK ORI TRIE UL 3, HERBS TG+ TE
WL 7ERE W ET,
Frequency measuring method: See figure 4.The measurement circuit is made by Murata.
VCC=3.3V CLKOUT

IC:M5P430FR5T3E

Xin Xout
. _Resonator
i I
._ﬁ: O
—— 1| o —
Cext [ Cext
N N N
AKX RO E B

Figure 4 Frequency measuring circuit

8-2 “MEFIEHL AU E—H AT T A4 P(KEYSIGHT E4990A) % L <
VA IS TE S EE3SMV CHlE L £,
Equivalent series resistance : Impedance Analyzer (KEYSIGHT E4990A) or equivalent
is used for the measurement.
Applied voltage is 35mV.

8-3 MIESMF D JREE+25+£1°C, 1BE25~75%R.H. 2 EHER EIRAE L L
£7.
Measuring Condition : Standard conditions for the measurement shall be

+25x1°C and 25 to 75%R.H.
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9. BEMRAOMERE

Physical Characteristics

H H
Item

B S

Test Condition

PR % D IR
Specification
After Test

9-1

T

Drop

R AR . (AR 100g) (ZHLD f51T 72
WHET, 1BmoOFmENnb a7 U — MI6H Mm%
IEARE TSk, 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.

*1ame LET,

The measured values
shall meet Table 1.

9-2

IE5EB AR EN

Vibration
(Sinusoidal)

B A TR B2 922 L 7R © IREN AL
10~55Hz, &#RIELSmMmOIE) 2 X,Y,ZD 3511
(A2 HIN A 72t ME L 4, RBRTIER
IEC60068-2-61Z #EHL L £ 9,

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.

K1 ZEmeLET,

The measured values
shall meet Table 1.

9-3

BoN Tk oY

Board Flex

TN RS Tl I = L, REIDJ7
MZsEl7=bEE-tk, WELET,

fob Ak 3mm AREFRER 55

FEARE 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)

MEH
200K 0

j‘ﬁ‘

¢ SXiHA n[sm,

¢ 5 Supporter /

hnE
Load

J e
f=bh#

/ Deflection

3B m‘

45 45

N

Component mounted / & FEEER
HAZ/Unit © mm

K1 EameLET,

The measured values
shall meet Table 1.

At

Fom o 8OfE AT
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9-4

I3 A TN
(VU 7a—h5=x)

Resistance to

Soldering Heat

(Re-flow
Soldering)

RILHAIRETY 7o —4F (2— 7 {EE+260+
5°C., 5.0+ 05F ., = OftiskiF1L12-9-2H % &
M) 1Z3[Em L7z, =IRICHRY L. 24K
B L72%., MELET, #BIEIZIEC60068-2-
BBIZHEHLL 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
5.0£0.5s). Testing procedure is in accordance
with IEC60068-2-58.

K1 EmweLET,

The measured values
shall meet Table 1.

9-5

A TEAS

Solderability

NI AT (Sn-3.0Ag-0.5Cu)

PCT#: & 2 CIRE+105°C | 1% 100%R.H. D 5
e, MO - 7 E Ltk ST %
By AL ) — VISR L2tk +245+5°C
DOVERITATHIZ3.0205 MR LET, RS
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.

3 - > 90% LL 11T 13
WIEDMIAE LET,

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

At A om R

Fﬁ
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10. TifEdERE

Environmental Characteristics

H H
Iltem

B S

Test Condition

PR % D IR
Specification
After Test

10-1

el R

High
Temperature
Exposure
(Storage)

B % BB JEAR I 923 L 72 kBB © TR +85+2°C
O FERAE T2 1000F ] frff L 724 . =IRICHEY
L. 24WFfE Lz, MEL £, RBRGIEIX
IEC60068-2-2|Z #EHL L £ 7,

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.

K 1EmeLET,

The measured values
shall meet Table 1.

10-2

IR

B T A BB BRI F2 48 L 72 RBECL TRE-40+2°C
OEIRAE T IZ 10008 [FfRFF L7, =IEICHY H
L. 24WFfEciE L7cte, ME L £3, BRI
IEC60068-2-1|Z#EHL L £7°,

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 ZEmeLET,

The measured values
shall meet Table 1.

10-3

Humidity

S5 2 BB R I F2 2L L 72 RBE ©, IR EE+85£2°C
1 FZ 85%R . H. D 1H il TE AR 1 (2 T 1000 i PR 4F L 7=
%, EIRICHY H L, 24FFEGE L2%, HELE
T, BT IEIXIEC60068-2-78IZ YEHL L F£ 77,
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.

F1amme LET,

The measured values
shall meet Table 1.

10-4

EAYEIR

Temperature
Cycling

i A SR AR (2 522 L 72 IRAECL IREE-40°C D fE
IAEH1123050 M PRFFZ . IR EE+85°C D TE IR H1IZ e
bz L, 300 MRFF+T 5, Zhzlh( 7L L,
500 1 7 MAT o otk FIRICHEY H L. 24FE[T L
& L72&, HE L £, SR TTIEIZIEC60068-2-141C
L F97

Component shall be soldered on the test board. After
performing 500 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.

K1ZEWELET,

The measured values
shall meet Table 1.

At A om R

Fﬁ
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10-5

fif 9 — HBJE

Surge Voltage
Resistance

CDM¥ R = L—& Z AW, EHM, AFMICL
[ RIET 5, #BRJTIEITXIEITA EIA) ED-
4701/300-21ZHEHL L £ 37,

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.

K 1EmeLET,

The measured values
shall meet Table 1.

11. A & Cautions

E = 500V
#F1 Table 1.
JE A A B +10ppm LI (KIHHMEIZ X L)
Frequency deviation +10ppm max. (from initial value)
ESRAH) &= +10kQ VI (#IHMEIZX L)
ESR deviation + 10k Q max. (from initial value)

11-1 FROFRE  Limitation of Applications
BHRIDIZOWT, ZOMESHEEMEN AMEIFMEICAEL LI TR_NARH HEOHBIC
X0, BEEENERINDIUTORBRTO ZHEH 2 2R oA, S TERNcYttE T
THAE T SV,

Ot ZEpk g
©fmitEaR (A BH, S, AN5E)

i & [R5 Ok

FrZ©D s 3.

QT Htkd OmEiKs: OEETHENKS OERES
OzZEME S OB Piis: @O Ot Lok

(BIRB D A, 7 L=, 277 U I, AT i)
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.)
(D Traffic signal equipment

(®Disaster prevention / crime prevention equipment
@Applications of similar complexity and/or with reliability requirements to the applications

listed in the above

FEaR OENMEICERE D) 2 ik TO TEHEANITEET T2 &0y,

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

7= e Y N <5 S (SR 7 Murata Manufacturing
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11-2 7 =—/LE—7HREOFN  Fail-safe

BRI R —REOCAR AP ECTEE T, ZREFNILDOIZOIZFEMMIZ#E Y 72 7 =
— Nt —THREZ L TAINL TSV,

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.

7= e Y N <5 S (SR 7 Murata Manufacturing Co.,Ltd.
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12. i EoEE  Caution for Use

12-1

KRR RN S NG E, R 7y 7 2B L5260 H D T O THRY iz
R THERE TSIV, REWIHA L bD(E Yy M IZATEI T, =7 RIA3—72 )38
EfT 2L 77 v 7V BRETDLENHY £,

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

BE = —7 ¢ 7T 258X FANEEH S0 & TR Z L TRV,

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

12-3
AT 5 2 3BT FEU,
Ultrasonic cleaning to the component is not acceptable.

12-4

THEM T CROBIREIERMICE D BIRAEES (RERIRD 5 WVI3RIELL) 2L 5
Band ) £ OT, BIESRMEZ s THERO ETHERT SV,

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

12-5

YHELTE, IR Z A T O E RO AR IS LT ET, HL FEERMIC L -
T KRR EE SN Y ”WEEARK BT 256050 3O THEANHEH S D FERE T
VTRl A LT &0,

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
FAERRITHAR D G E 0 S LB EII R L2 TR a0,
Do not reuse components once mounted onto a circuit board.

12-7

FIREEAEE L) T OREIC, m7 7y RREF AR — v aRE LWL I EE LT
T,

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

12-8

KFE, NV TLREDNGFHAFAKTTHERSAET &, FFHEHEORRERD 50
T, THERZ LW TLTEEN,

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

7= e Y N <5 S (SR 7 Murata Manufacturing Co.,Ltd.
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12-9 [ IAAMTIZET 273 ESIE  Caution for Soldering

ZoOMITY 7GR XE, VA VYA T 4 oS TEEZBBOLET,
Please mount components on a circuit board by the re-flow soldering or wire bonding.

12-9-1 #2335 77 07 A FATEKERNTA ¥
Recommendable Flux, Solder, and Wire

7T A | vV URKOKENET Ty 7 A% THERAS TS0,

Flux Please use either rosin based or water soluble flux.
Sn-Ag-Cuff ik THIAX25~36 L mDIZATZ % T < 7230,
IZATBARREIX, 0.22mmlL T O&PH CRFAV L £,

A/ 70 Particle size:25~36 © m Sn-Ag-Cu solder is recommended under
Solder . o
the following condition.
Standard thickness of soldering paste : less than 0.12 mm
A Y AuU A ¥ & T TZE 0,
Wire Au wire is recommended for wire bonding.

12-9-2 HEBEIZA 725 Recommendable Soldering Profile

E—%
Peak
2 Y
2 22
P w o
& Pre—héafing (220°C ALE/min.)
- (150-180°C) "
Gradual
Cooling
60~120s 30~60s
BT 07 7 A )V
Standard soldering profile
FEA 150°C to 180°C
Pre-heating 60s to 120s
NNENES 220°C Ll _k/min.
Heating 30s to 60s
v — 7 i 245°CLL E/min.  260°CLL F/max.
Peak temperature 5s LI /max.

LB IR AR AT TIIE L E T,
*Temperature shall be measured on the surface of component.
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13. ®WLRE EOEE Notice on product storage

13-1
IR EE-10~+40°C, FHXHEAE15~85% T, SUMZARIRIBE LD R WENTRE T I,
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 : 15t0 85% R.H.

13-2

SO HIBRITRBAIMA, RBAERIRAEIC T, WIAKE, HHTY, #MA®RE, HUNTIEHEN T
SV, 64 HEABZ 258 1TARA T HEZ RO 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 6émonths), 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 AT A BEEO(LFRRERT CRE SNET L IIALEMTEDS
IEARRFEORIK &L 720 30T, ALFRIFRERT TOREITRET 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

M5, BBEDREART 5720, IR~OEE S [TT THRE TS,

Please do not put the products directly on the floor without anything under them to avoid damp
places and/or dusty places.

13-5
ESTAG, B IREVED IO 25T CORE ITRET TV,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BAME. BREMZ., RHIRE SN HmE. RERDUS K » TR BT THEER ST 5 e
PER & D £9, B, BREMR IO TR R 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

HEETNICEY, WENBOEERFORNFDORK L 2D £FT DT, BHHITHE FLRWVK
RECTORE &L BRIV 2 BEWE L ET,

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

13-8

e U BUR 22 B L O 72 D B O ORI I 22 FR R R & BBV L E 9,

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.
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14. & BFEVY  Note:

14-1

THEACERLE LT, SIS KRBT RHME LTRSSV,

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

14-2
YHG 2 N ERREORHANR Z @B L TR LW T RSV,

You are requested not to use our product deviating from this product specification.
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