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Specification of Piezoelectric Ceramic Resonator

CSTCW20M0OX51-R0O
CSTCW20M0OX51-B0

G e W Y
REFEH H Approved by | Checked by | Issued by
Date August 23, 2012

1.5 M Scope

BAREFIT, ~A 7 naCa—2F0r7uy 7EARRIHENT 5T I v 7 BIRT
(BT 7N OVWTHELET, ZOHBRUSNMT A OBAITITERNIT Y fh~ 2 <
=AW

This product specification is applied to the piezoelectric ceramic 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.

2. W& KON EfEEAEEIE Part Number

&= S
S Utk dn # /Eéjsj,:to%efi DErlavE\;Iinﬁ
Murata Part Number Customer's Part Number Number g

T—E 7
Taping
VAT

Bulk

CSTCW20M0X51-R0

CSTCW20M0X51-B0O

3. A8l &Y Tk Appearance and Dimensions

3-1 4l HAUC Lo TERRHAIATRETH Y . ENENRH Y £H A,
Appearance . No illegible marking. No visible dirt.
32 BTy s 0INEHER BIKIRLE T, T e T RORIZE
<,
Dimensions of component  : See Figure 1. Dimensions of taping type and bulk type
are the same.
3-3 & ETEET Iy 7 ERICTEAE LT, SRBIAALTHET,
Construction . A piezo ceramic element is stacked between two

ceramic substrate.
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4. EXWIPERE  Electrical Characteristics
I H ltem M ¥ Specification

41 | BPSEIR T 20.000MHz
Nominal Oscillating Frequency

4-2 | BB RAE *1 +0.50% L0 N
Initial Tolerance *1 +0.50% max.

4-3 | IR 80QLUL T
Resonant Impedance 80 Q max

4-4 | WA R (C1,C2) 6 2pFLIN (Z&1H)
Built-in Load Capacitance (C1,C2) 6+ 2pFmax. (Ref.)

4-5 | ffEixHLHT 500M QLA E (D.C.10V HINNKE)
Insulation Resistance 500MQmin. (Applied D.C. 10V)

4-6 | ML D.C. 100V, 5 #2LIN
Withstanding Voltage D.C. 100V, 5 seconds max.

4-7 | E¥HELE  Rated Working Voltage
(D FKEGEE D.C. Voltage D.C.6V
QK AJME IR A.C. Voltage 15Vp-p.

4-8 | FEHRJEE BRI AT
Frequency Shift by Temperature
(-20°C~+80°C D FEFIPHIZ ) +0.20%L0 (FIEHE I L)
(-20°C to +80°C) +0.20%max. (from initial value)
ol FH IR o -20°C~+80°C
Operating Temperature Range -20°C to +80°C
PRAT UL L A -55°C~+85C
Storage Temperature Range -55°C to +85°C

4-9 | BRI~ —2 7 *2 +0.1%UUN (FIHMEIZSE L)
Oscillating Frequency Aging *2 +0.1%max. (from initial value)

1 kI my rO%D 1 BT L 3FEMRA LT S 5A . T055%N E Y £,

Terminal (1) and (3) are interchangeable, but if interchange initial tolerance is +=0.55%max.

*2 {RE+85+2°CIZ1000/FfIfRFF L, IR MERIE T 5,
Components shall be left in a chamber of +85+2°C for 1000 hours, then measured after
leaving in natural condition for 1 hour.
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5. #EMAIPEGE  Physical Characteristics
w A Ty R D
ltem Test Condition Specification
After Test
5-1 |l T fiir & 1.0m®D & &7 b ARBURENIZ3[E B AR T S E7ZABLUCRE N2 < £
BHET 5, 1Kk 043 %2 L E
B
Random Drop Components shall be measured after 3 times|No visible damage and
random dropping on the wooden plate from the|the measured values
height of 1.0m. shall meet Table 1 and
4-3.
5-2 |MMH=ENME BN A #2010 ~55Hz, 2EELSMmORE) %2 |R 1K 04-3% e L E
X,Y,ZD3T5 A4 20 N 2 T % E S 5, K
Vibration Applying the vibration of amplitude 1.5mm and|{The measured values
Resistance vibration frequency 10 to 55Hz in each of 3|shall meet Table 1 and
perpendicular directions for 2 hours. 4-3.
5-3 |ER7zDOAHIRE | TSR TERICNE L, 1H1IF OIS TEEIN|FE LK O4-3% i L £
ET %, ER
Bend Strength  |After components soldered on PCB, the load{The measured values
PCB shall be applied to the PCB as shown in below|shall meet Table 1 and
figure for 5 times (1 second per 1 time). 4-3.
nEsE OE
QOSTICHO Load
j‘ﬁ‘ Ej PCB
R10 / DeTng?:?on
o sspporer | BT TRy _{
| 45 45
FEMJE A | PCB thickness : 0.8mm
A7/ unit: mm
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5-4

LA T B
Resistance to
Soldering Heat
(PA=EF-v

TR 7 rA DU 7u—FZ2EE LT
%, WIRICHEY H U1 HIET 5,

F1R A3 %TwE L E
—d‘o

() Re-flow Components shall be measured after applying|The measured values
Soldering twice of the re-flow soldering with following{shall meet Table 1 and
temperature profile and leaving in natural|4-3.
condition for 1 hour.
E£—%
Peak
g (260°C AT / mox.)
°
5 230
o hnEER
8. 180 HEGTRG
5 150 (230°C)
;l( Pre—he"c;ﬁng
g (150-180°C) o
Gradual
Cooling
30 FLIE ] 60 - 1208 / sec.‘ 40 AR " 120 #LlE
sec. min. SeC. Max. sec. min.

Q=27 fF1F 5 [IRE+330E5CT3.0=05 M T, FiiZ24 MBI BE N2, &
RERCE R E T D, AL, 1TATE ZTHRIF|L K V4-3 % i & L £
AR I B L VWS T 5, B

(2)Soldering Components shall be measured after soldering|No visible damage and

with iron at +330x5°C for 3.0+0.5 seconds and leaving injthe measured values
natural condition for 24 hours. The soldering|shall meet Table 1 and
iron shall not touch the components while|4-3.
soldering.
5-5 [XATEfHE LFiZA 72 (Sn-3Ag-0.5Cu) Ui - DT5% LA EIZiE A
PCTALE (Z TIRAE+105°C, 1) 100%R.H.&1F0 (7223178 L £97,
DEMET, Ao —Y 0 7% Licth, W1
Hoyaen Y AL ) —VRICSIR Lo,
+245+5°C DYARE A 72 H11Z3+0.5F [H1iE 77,
Solderability LF Solder (Sn-3Ag-0.5Cu) The solder shall coat at

After being kept in pressure cooker at +105°C
temperature and 100%R.H. for 4 hours,
terminals of components shall be immersed in
a soldering bath at temperature of +245+5°C
for 3+0.5 seconds after being placed in a rosin-

methanol for 5 seconds.

least 75% of the

surface of terminal.

A A | OB’ fE
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6. M ErEhE

Environmental Characteristics

H H
Item

OB &
Test Condition

ABR 1% OB
Specification
After Test

6-1

el A

Dry Heat
(Storage)

JiZ+85+ 2°C O TEIRFE 1| 1000/ fIfRbs L.
IRICHE LT, IRFAZIZHET %,
Components shall be left in a chamber
(Temperature: +85+2°C) for 1000 hours, then
measured after leaving in natural condition for 1
hour.

4-3 % N4-9% i je L %
7

The measured values
shall meet 4-3 and 4-9.

6-2

AR i

Cold
(Storage)

Jii £ -55 + 2°C O EIEAE o (2 1000 F M fRFF L. B
T HUH LR M E R RE T 5,

Components shall be left in a chamber
(Temperature: -55+2°C) for 1000 hours, then
measured after leaving in natural condition for 1
hour.

1K N4-3%0 e LE
7
The measured values
shall meet Table 1 and
4-3.

6-3

i P AR A

Humidity

£ +60 = 2°C 1 90 5 %6R.H. 0 f i 15 1 14 1
(2 T1000FFMIfRFF L7z, HIRIZHY HL T1
R ICET D,

Components shall be left in a chamber (90 to
95%R.H. at +60+2°C) 1000 hours, then
measured after leaving in natural condition for 1
hour.

FAKP4-3%T e LE
—d—o

The measured values
shall meet Table 1 and
4-3,

6-4

BB R

Thermal Shock

I B£ -55°C O 1H {ii A8 HH 123077 M PR Ff % . T JE
+85°C DIHIRFE HICE H I L, 3047 [fRFr4
5, IhE1IY A7 LE L, £210% A 7 VAT
W, CETRICED L TR R ICHE T S,

After performing 10 cycles of thermal test (-55°C
30 minutes to +85°C 30 minutes), components
shall be left in natural condition for 1 hour.

FKIKV4-3% /e L E
—g—O

The measured values
shall meet Table 1 and
4-3,

#1  Table 1.
H H R OB &
ltem Specification After Test
FER B +0.2%LIN (FIME S L)
Oscillating Frequency +0.2%max. (from initial value)

A A | '’/ fE AT
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7. WEMEE  Test Circuit

7-1 FEERJEEEL COEKITR L ET,
Oscillating Frequency . See Figure 2.
7-2 FHMEE R MAUVE AT FIAF-HP4194AK

ORI TITWE T,
Equivalent Circuit Constants : Vector Impedance Analyzer HP4194A or Equivalent.

7-3  JESME JEEE+25+£3°C, WEE60+ 10%R.H. A FEHEHIERAE L L,
FRlZB A2 A U WA TR E+5~+35C, Wi /E45~
85%R.H.OFIPAN THIE L £

Measuring Condition . Standard conditions for the measurement shall be
+25+3°C temperature and 60+10%R.H. humidity. The
measurement shall be performed at the temperature of
+5 to 35°C and the humidity of 45 to 85%R.H. unless
otherwise the result is doubtful.

8. NZhaldEik  Packaging Standard (Bulk)
B vel B BAL (BLEL5001E) MlcmdE L, ., BEAKOr Y NEFEZRRLET,

Each minimum package unit of products (500 pcs) shall be in a carton box and it shall be
clearly marked with part number, quantity and outgoing inspection number.

9. F—v /i adEH  Packaging Standard (Taping)
9-17 — I B X (T — 7 Oz FANCED H U72Re, 220 RBGANC/25m &) 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.

9-2 F v 7%, 1V —/L 3,000 L E 7,
A reel shall contain 3,000pcs of components.

9-3 FIAF v I T =T OINETER ZEIITR L ET,
Dimensions of plastic tape are shown in Figure 3.

9-4 7T AF v 7 U—/LOINEHEM Z HAKIR L ET,
Dimensions of plastic reel are shown in Figure 4.
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10. A&%‘ Cautions

10-1 A& OIRE Limitation of Applications

BRI OWT, EOHELIRENEN A £ XM EICEFEZ KETRNR D 550 A

X0, BEEEPERSNAUTOREBTO ZHEHEZ THRETOSEIL, L3 FRcYtET

THAE T S,

Ofizetds  OT S OIS @OREIHIEIKG COEFEELS

©fmitiEaR (A B, S, i) O@METHKe I Bl

ORI OF Ofh FEoHaR & R%E 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.

(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

10-2 7 =—/b—T7REDOHIN  Fail-safe

BRI D - RELABESPAECEE TS, ZIREED LD DIZ 5B MmIE Y72 7 =
— e —THREELTAMLTTEI VY,

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.
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11. fEH EoyEE  Caution for Use

11-1

B L EOEENEMENTZ5E, REEEZELLZZENRHV ETOTROHFNTIT BT
EETIW,

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

11-2

F AT T DESITHL AR b IR 2 b L AR 520K 91247 > TREWY,
Please do not apply excess mechanical stress to the component and terminals at
soldering.

11-3

HEWIFEABE TIEH D FEADT, WHEFMOBIIEa—T 4 795 2 LI3BEET TSV,
Conformal coating or washing to the component is not acceptable. Because it is not
hermetically sealed.

11-4

THEM T CROBREERMFICE D, BIRANES (BEEIRD L WVIIEIREL) BEETS
BENHY T OT, EEEEMEZ IS THERO ETHEAT SV,

Irregular or stop oscillation may occur under unmatched circuit conditions.

11-5

YR IE, BGER S A T OALIER OFAE SZIER IS LTV ET, H L, IERMIC L -
TR AREES DY HEEAEZHART 556085 0 £ O THANIMEH S5 EEHET
VPRHlEREZ LTSV, B, AVTF ¥ v 7S A 7 ORIEE TOIIETHET TT &
Wy FECOW TSRS YA E TRBRWEDE T S,

The component is recommended with placement machines with employ optical placement ca-
pabilities. The component might be resulted in damage by excessive mechanical force. Please
make sure that you have evaluated by using placement machines before going into mass pro-
duction. Do not use placement machines which utilize mechanical positioning. Please contact
Murata for details beforehand.
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12. #®LRE EOEE Notice on product storage

12-1
IRJE-10~+40C, FHXHEE15~85% T, SRR IRIEZ(L DR NENTRE T EW,
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 (degree C)

Humidity . 1510 85% R.H.

12-2

RO WIBRIIRBIAR, RBIENIRIEIZ T, MIA%6, AMITI, MA%KE6, HUUNTIHEHT
SV, 64 HZBX 25T ATEM TS Z TR0 L, THEHT IV,

Expire date (Shelf life) of the products is 6 months after delivery under the conditions of a
sealed and 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.

12-3

B, 7Y . AT A EEO(LFREES T CRE SNET S IRAEM T DS
EARREDFRR E 720 £F O T, [LFHIFRFHKF TOREITRET TR0,

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.

12-4

R, BEORELRET D72, IR~OEE S 3BT 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.

12-5

B H G, BV IREVEDIND 2 BT COMREITEET TR E W,

Please do not store the products in the places such as : in a damp heated place, in a place
where direct sunlight comes in, in place applying vibrations.

12-6

BIME. PHE R, ROIRE S72Ba . IRERDUS X o TE, IZARMSII SRS 5 e
PER D D 4, BAM, BAEMRITESLON TR 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.

12-7

"WEETICEY "ENHBOET I v 7 BFOENEFEDORRE R ETOT, BHITETL
IRUVREE T ORE & B W Z BREWE L £77,

Please do not drop the products to avoid cracking of ceramic element.
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13. A BFEV  Note:

13-1

TRHERICELE L X, BRI FEEINRETHN IO L TR &V,

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

13-2
MR A I AR E OGN E Z @l L TEHA LRV TR &N,
You are requested not to use our product deviating from this product specification.

13-3

BPRFETTH, YHAMEEREICEZEZ MO B, LA~ TIRAETF S0,

3 7 AL :_@iﬂb\tt v‘focb\iz%é[\ XAT, HWAAREEZ TIREAINZ7Z AN S E
WZT2WTG a1, SMIAMEEEEIL, TORETRHEINI DO E S TWEEEE T,
Please return one duplicate of this product specification to us with your signature to
acknowledge your receipt. In case of no return within three months from submission date, or if
we receive order before the duplicate is returned, this product specification will be deemed to
have been received by you.

13-4

Mertid, EERE. XE 2 OMmOERERHTIZ, BENCET 28N FHEATLHT 22 & ii_’@]
TIEHERNLDEFLETEY i?‘ HEoT, b L, BEMMER SN 2 bEIFERHT, WE
fRAE. P L. TRFTAHESICOD 2 WA OFEOFMICET 2l b 55613, Mkl
TR L STV EE iﬁ”o IHROOFHIIHEE L TR, BREG AR EEFITIB W
TEHLELWEE BB LET,

We consider it not appropriate to include any terms and conditions with regard to the business
transaction in the product specifications, drawings or other technical documents. Therefore, if
your technical documents as above include such terms and conditions such as warranty clause,
product liability clause, or intellectual property infringement liability clause, they will be deemed to
be invalid.
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F1X MBS HEX
Figure 1. Dimensions

W T
I w . 25%£0.2
S ‘ . L . 2.0%£0.2
I . T . 1.240.1
.............. . E
(0.5) (0.5) 0.5) .
0057010 el @ 005+o,1[(])J X o RLEE A B
—00 o EIAJ Monthly Code
HAT ©omm
in mm
0487 0403 0493 (&S ¥ R
- e alial (Recommendable Land Pattern)
0.5£0.2 0.540.2 0.5¢0.2 05,0505 05 05
1.0£0.2 1 .OtOAZI
1.25+0.2

Land Pattern

2[4 AR B IE H50 7 [
Figure 2.  Test Circuit
H
Output
CERALOCK®:
CSTCW20M0X51-R0
B CSTCW20MOX51-BO

(To Frequency Counter)

IC:1/6 TC74HCUO4 x2

CERALOCK® Rd
(Toshiba)
OR [ @
VDD:+3=£0.1V
o
C1 C2
o Rf:33k Q

2

7—7— Rd:220Q
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3 7T AF v T —T OHNEHEN
Figure 3. Dimensions of Plastic Tape (CSTCW20M0X51-R0)
4001 =
R
2.040.1 o157 N
(N N (N > M
\/ \/ U \V
\ -
B %F%ﬂé m m \ 33
i [ ) = \ — 3] x|
o] w-ﬂl :\ﬁ{ %jl = = ﬁi; SE-\ C ] g
el = N @
Lo Q:gén =E BNk
+0.2
BIEFASLIREE 0.1~0.7N 21.0-0.0
The cover film peel strength force 0.1 to 0.7N 4.040.1
BlZ=(FAYLAE—F 300mm/53
The cover film peel speed 300mm/min.
HIN—F—F <230.1 S e
-~ Qer film _ ol 3°max. g * *
{ | N
i S I S8
== ==l |
5IEHLAM
Direction of Feed
BE{: mm
Unit : mm

*¥1,*2 0 SHERRGERC I Y R Y £,
*1, *2 : Dimensions varies with product thickness of component

“Z?H“ 7® IJD’E‘ “‘Z‘/ﬁ‘—‘ﬁ
V7 IR M1 40~120 | 1.15~1.00 | 0.95~0.70
Thickness of component
1 *1 1.48+0.1 1.30+0.1 1.12+0.1
t2 *2 2.1max. 1.9max. 1.7max.
B4 7T AF w7 ) — L DOINETIER
Figure 4. Dimensions of Plastic Reel (CSTCW20M0X51-R0)
rL—5—3&R N
Trailer —F b
160~ 190 Leader  _
160 to 199 AN—F—T
Cover Film
(
ZeH FuTEEY ZEH
Components Empty
¢ 160 LLE/mip
400~ 560mm
400 to 560mm >
0
e
o
[e3)
]| o
9.0 +1.0 B {3 :mm
0 in mm
13.0+1.0
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