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BnftiRE
Specification of Crystal Unit

HESEHA H Issue Date : March 9, 2021

1. &% Part Number
E R ST
Murata Part Number

XRCGB24M000F2P91R0
(Frequency: 24.0000MHz / Size: 2.0 x 1.6mm)

2. # M Scope

BGAREFL v~ 7earta—2%F07 vy 7 BAERKICENT KSR FI2O0
THELET, ZOMERUSMN THEHOBEITITHFRNS YA~ TEE S ES 0,

This product specification is applied to the crystal unit 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. #MBl KO} ~FiE Appearance and Dimensions

3-1 4l D BRICK S TETRAIFTRETHY 1N EDRHVER A,
Appearance : No illegible marking. No visible dirt.
3-2 HEHEXN D R HEROTR A TH B I RLE T,
Dimensions of component  : Please refer to item 6 for component dimensions.
3-3 & TV TR, KEFETFEEEL, @BFX Y v ST
HELTEBLET,
Construction . Crystal element is mounted onto alumina substrate,

then metal cap covers over the element.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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5.

. JEM%  Rating

" H  Item

M ¥ Specification

4-1 | BV AL D
Operating Temperature Range

-30 to +85°C

4-2 | PRAFIREEEEPH
Storage Temperature Range

-55 to +85°C

4-3 | b L url
Drive Level *1

150 u W (300 » WL F/max.)

4-4 | EEINEE

D.C.6V LL T/max.

Withstanding Voltage

D.C. Voltage
4-5 | ANESIRNE \

A.C. Voltage 15Vp-p LL F/max.
4-6 | IMi#ET

D.C. 100V LA F/max. 5s LIPN/max.

*1 HEEAERRE THRE L T2 JEIEE OVl BB ST 2 I E - 2 RF D AT Stk T
This item shows input condition to measure frequency and Equivalent Series Resistance

specified in this specification.

ELAIVERE  Electrical Characteristics

H H Item

K Specification

5-1 | AR

Nominal Frequency

24.0000MHz

5-2 | AEEBFRRA *2
Frequency Tolerance *2

+20ppm LLA/max.

5-3 | JABHEGR R
Frequency Shift by Temperature

+20ppm LAPN/max. (-30 to +85°C)
(WM (2 5%F Llfrom initia | value)

5-4 | A =—T 7
Frequency Aging

+5ppm  LAN/AE
max./year

5-5 | SEflESIHSL *2
Equivalent Series Resistance *2

60Q L F/max.

5-6 | #fifxikHT *3
Insulation Resistance *3

500MQ LA E/min. (D.C.10V EIJNES)
(Applied D.C.10V)

57 | AfAE (Cs)
Load Capacitance

8.0pF

*2  JEP I L OVEMESHRGLORIE T VEII8HZ S T2 &0,
Please refer item 8 for measuring method of frequency and Equivalent Series Resistance.

*3 i FAHAM COEPIEZ R L ET,

This characteristic shows the resistance between terminals.
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6. #MESHEX  Dimensions
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No polarity in the terminal.
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Figure 1. Dimensions

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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1 Year A’ Month 1 2 3 4 5 6 7 8 9 10 | 11 | 12
2011, 2015, 2019, 2023 a b c d e f g 4 J 4 ¢ m
2012, 2016, 2020, 2024 n | g 9 T ) t u o | | % 7 3
2013, 2017, 2021, 2025 A|B|C|D|E|F|G|H]|]J K|{L | M
2014, 2018, 2022, 2026 N|IP|IQ|IR|[S|T|U|V|W|X|Y Z

7-1

7-2

7-3

7-4

H5E4A4E H EE / EIAJ Monthly Code

(JE) 4TI A7 0E7RDFT,

/

(note) The number is cycled by 4years.

7. TEV/EEEEHIEE  Packaging Standard (Taping)

T=NIEEE(T 7 Ohn& FRICEYD B U2kRE, 220 "BAMNCR5mE)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 F1E. 1Y —/ 3,000 L ET,
A reel shall contain 3,000pcs of components.

T IAF 7T =T DINEER & FAXN R LET,
Dimensions of plastic tape are shown in Figure 2.

T AF v 7 U= OIS ER 2 E3IR L E T,
Dimensions of plastic reel are shown in Figure 3.
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Figure 2. Dimensions of Plastic Tape
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31X T AF v 7 U= DONEHEK
Figure 3. Dimensions of Plastic Reel

A A | ®/OfE FT
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8. MIEHE  Measuring Method

8-1 JEBEHIE STk
5. 9, 10 CTR¥ AT, F41KTRTEIEE X v % U 7 7 F 7 4 F(KEYSIGHT
ES100A % U < 13AH 3 fn)iC THIGE L 72 Aar R AR JE B (HR SO BF IS BV T A v
E— S U APRINE L 1R 22O DJHEED 9 b, 1&\33@)7/%&)%7 LEd, DUTIZH4-2
Bz LET, ﬁﬁ&*%fﬁ@s) [ISEAZZM L 72 SV, AR E B ORI, Jib
TJJE LoyL 0 150 u WCHIE L72E T3, MIEMER OBV LD | AR VR ET 5]
REMEDN B 0 £,
Frequency measuring method:
Frequency mentioned the items of 5, 9, 10 means the load resonance frequency (Lower
frequency of the two given when the electrical impedance of the component becomes re-
sistant near its resonance point) measured by network analyzer (KEYSIGHT E5100A or the
equivalent) and the circuit in Figure. 4-1. DUT is shown in Figure 4-2, and the value of a
load capacitor (Cs) is referred to item 5. The load resonance frequency is measured at
drive level of 150 » W. Measured frequency may be changed by using different measure-
ment equipment.

Network Analyzer

(I)UT1(150uW) OuT2 R A
L
ee 20 66.2Q Cs
DUT _{ I:I |
159(72i 142j 14.2§;i 159Q7i
FA-11 T SO E RS #4-2IK  DUT(WHIE T /XA R)
Figure 4-1 Frequency measuring circuit Figure 4-2 DUT (Device Under Test)
8-2 FMEFIHST : BIEIC R EMEAEPI(ESR) L, H4-1K CTrrd Al &

* v NU—27 T+ 7 A YP(KEYSIGHT E5100A % L < i
YW THIE LET, DUTIEEA-3XIZ /R L £77,

Equivalent series resistance : The equivalent series resistance (ESR) which men-
tioned in item 5 is measured by network analyzer
(KEYSIGHT E5100A or equivalent) and the circuit in
Figure. 4-1. DUT is shown in Figure 4-3.

—0— :{W

#4-3  DUT (BHIET /A A)
Figure 4-3 DUT (Device Under Test)

8-3 LM . JRJE+25+£3°C, B/E25~75%R.H. Z FEAER EIRAE & L
E£9
Measuring Condition . Standard conditions for the measurement shall be

+25+3°C and 25 to 75%R.H.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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9. H¥MkAEMERE  Physical Characteristics
W H oW % I R D
Item Test Condition Specification
After Test
9-1 |[HAR%ET BLHESRE T, 1L5mo@mInbar 7 U — MABIC R E 872 <
IZ3EHARE F &2 t%, WELET, BRFERLZWELET,
IZIEC60068-2-31IZH#EHL L £ 7,
Free Fall Component shall be measured after 3 times free|[No visible damage
fall onto a concrete floor from a height of 1.5m.|and the measured
Testing procedure is in accordance with|values shall meet
IEC60068-2-31. Table 1.
9-2 |1 IRED B 2 BRI FE AU 3208 L 7R ., IRENE | R1AT R L £,
$10~55Hz, 2EMEL5mmOES % X,Y,Z03%
A 20N A 72 % . MIE L E3, ABRGIER
IEC60068-2-6{Z#EHL L £ 37,
Vibration Component shall be soldered on the test board.|The measured values
(Sinusoidal) Then it shall be measured after being applied|shall meet Table 1.
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.
9-3 Mtz TR R Te bR R I L, RAIO|FL1ZmE L7,
FNZsE7z b ERT-#%, WELET,
b Amm (REFRFRE 1R
FEME A :1.6mm
Board Flex Component shall be soldered on the test board.|The measured values
Then it shall be measured after being applied|shall meet Table 1.
pressure in vertical direction shown in the figure
below for 5 times until the bent width reaches
1Imm and hold for 1 second. (PCB thickness:
1.6mm)
mEE E
2OSTickIO Load
R
R10 Deflection
¢ SXHEA j:;
¢ 5 Supporter / ;]:ﬁ]gﬁgaw?\elr/ _I
45
P 100 R
: ‘
-|-- o——d——o0 --1|3
AN
Component mounted / HFEILEH
HAZ/Unit @ mm
AR A B B OfE P Murata Manufacturing Co.,Ltd.
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9-4 |1 ZATETMHEN BB SRETY 7 —F (©—Z7IRE+260+|R1ATHE L ET,
1)V 7ue—k5 |5°C, 5.0+05F, ZDOMEMHIL12-7-2H % %

Resistance to
Soldering Heat
(1)Re-flow
Soldering

M) z2lEhm L7z, S|IRICIRD ML, 24KF#EL
L7, WELET, #BRTIEIZIEC60068-2-
BBIZHELL £,

Component shall be measured after 2 times
reflow soldering and leaving at room temperature
for 24 hours. For soldering profile, refer to item
12-7-2 (Peak temperature is +260+5°C for
5.0£0.5s). Testing procedure is in accordance
with IEC60068-2-58.

The measured values
shall meet Table 1.

(@)= 7 1k

(2)Soldering
with iron

PCB L2 TR EE+350+5°C T5.0= 0.5 ML A7
P Z21TV, SIRIC240FMHE L7-%., JEL
F9, AL, XA Z THITEMEIC BBl
L7gwng s LEd, #BRJ71EIZIEC60068-2-58(2
YL £,

Component shall be measured after soldering on
PCB at +350+5°C for 5.0+0.5s and leaving at
room temperature for 24 hours. The soldering
iron shall not touch the component while
soldering. Testing procedure is in accordance
with IEC60068-2-58.

NIRRT N2 <
FlEmELET,

No visible damage
and the measured
values shall meet
Table 1.

9-5

XA T

Solderability

SN A 72 (Sn-3.0Ag-0.5Cu)
PCT#: & |2 CIRE+105°C | 1@ /£100%R.H.D %
T, Ao =—T > 7% LTtk Smiln %
nY AR ) —VRIZERNR LTk, +245+5°C
DVERNTATZHIZ3.0£0.50 /R LEd, By
1EIFIEC60068-2-58 {2 HEHL L £ 97,

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.

Jiii - > 90% LA 11T 1%
WIEHMEAE LET,

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

Aot | "E
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10. ftfpEtERE

Environmental Characteristics

H H
Item

vl SRR
Test Condition

R T% DI
Specification
After Test

10-1

e

High
Temperature
Exposure
(Storage)

5 2 SR R 2 EE L7 kRB © L, IRE+85£2°C
OTERAE 1 IZ 100007 R $F L7, =IRICHR D H
L. 24BF[EE Lzt, ME L E9, HBRTIEIX
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.

Klamie LET,

The measured values
shall meet Table 1.

10-2

AR i

Cold
(Storage)

5 2 BB FE AR 922 L7 JRE©, IR EE-55+2°C
O fE A (2 1000 FF ] PRy L7212 . IR ICHY
L. 24Bp[EJE L7zt, ME L £9, #BRTIEX
IEC60068-2-11Z#EHL L 47,

Component shall be soldered on the test board.
Then it shall be kept in a chamber at -55+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&qe LET,

The measured values
shall meet Table 1.

10-3

Humidity

B 2 BB AR 12 FE AL U 7R BB CL IR EE+602°C
1. E£90~95%R . H. o TE i TE I Al 112 T 1000 i £
L7, SRICHIRY ML, 24RRBGE L%, HE
LET, #RBFIEIZIEC60068-2-781Z MEHL L F 7,
Component shall be soldered on the test board.
Then it shall be kept in a chamber at +60+2°C, 90 to
95%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.

Klagme LET,

The measured values
shall meet Table 1.

10-4 |2

Temperature
Cycling

B 2 BB T BRI SRS U 7 RRE T IR E-55°C D
TEIRAE 1230y M PRFFZ . IR AZ+85°COEIRIE I
EHIZB L, 300MkFT L5, Zhzld A1t
L. 100 A 7 AT o7, =iRICHD L, 24FF(H]
JiE Lzt WE L E9, B 151ZIEC60068-2-14
WZHEILL 7,

Component shall be soldered on the test board. After
performing 10 cycles of thermal test (-55°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.

1z LET,

The measured values
shall meet Table 1.

Aot | "E
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#1  Table 1.
JE R A +25ppm LA (FIHMEIZ KR L)
Frequency deviation +25ppm max. (from initial value)

11. A & Cautions

11-1 AEOMRE  Limitation of Applications

BELIZOWT, £ OMBESLIRENEN A £ 72T EIC/EFE 2 KETRNR S 2 FOH M C

XV, BEEENERSINAUTORBTO ZEAZ ZHRFTOEEIL, LT FINCYHE T

THHE T SV, 722U, ©fsiEaRT, s OBMEIZERE) ) D D FE T o 2 1308

TLEEY,  (BAEfL= D Ufil, 7 L—dli, 277 U > ZHIE, AT o fil4E)

Ot 22tds  @F ks OpIs @OIEEITHIEMG: OERES

©mstéss(ABIE, FIHE, i) O@EME SRS @S Bl

OIF LR OF Ofth ERCHEs & 1% 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.

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 = —)LE—7EEDOFIN  Fail-safe

VRGN —BEPPAREAENECTZHETH, JREEVIEDO DI5GB IZIEE) 72 7 =
—E—T7HRELTHIML TTF S,

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.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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12. i EoyEE  Caution for Use

12-1

R E RN SN SE. AEGEZELD2ZLAHY £TO TR HFTITHD D
EETFSV,

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

12-2
BRMIIREHETIIH Y A, WEEROBIIEa—7 4 732 2 LITBEIT T SV,
Conformal coating or washing to the component is not acceptable. Because it is not
hermetically sealed.

12-3

T T CRORREIERMAFIC LY, BIEAREG (RERIRD 2 WVITRIESEIL) 2RETS
Sand ) £ OT, BIREEMEZ G THERO ETHEHAT SV,

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

12-4

YR E, BGERRR S A T ONLER DR IR IE L TV EY, H L, BRI L -
TUTIERZ2EE MO D WA ARK LB T 2560350 £ O THEANIMEA S5 FEEET
VPR 2 L TR SV, B, AT v v V2 A 7 ORI TOERETEIT TR S
Wy FEAZOW TSNS Y TRMWEbE TS,

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. Do not use placement machines employing mechanical
positioning. Please contact Murata for details beforehand.

12-5
FEHERRIZEAR D DELD S L7 BT L2V TR a0y,
Do not reuse components once mounted onto a circuit board.

12-6
it B O 7T o RRE T/ Z— 3KSIRE 7O THICEE L2V K S EE L TRV,
Ground or signal path on the top of substrate should not be located underneath crystal unit.

AR A B B OfE P Murata Manufacturing Co.,Ltd.
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12-7 IATEATICET A7EEFIH Caution

12-7-1 #3355 7 7 v 7 AB L ONEFAT

for Soldering

ZORETY 7a— N CERELZ BN LET,
Please mount components on a circuit board by the re-flow soldering

Recommendable Flux and Solder

7T w7 A
Flux

RYURT Ty I R BHENIEI N, KEWT T v 7 213

L72NWTLIZE0,

Please use rosin based flux, but do not use water soluble flux.

XATE
Solder

Sn-3.0Ag-0.5CUfHLE DITATZ & T < 72 &0y,

7 U — NI ATEEAEIE, 0.10~0.15mmO#EH TRV L £,
Please use solder (Sn-3.0Ag-0.5Cu) under the following condition.

Standard thickness of soldering paste : 0.10 to 0.15mm

12-7-2 HEEEIZA 7254 Recommendable Soldering Profile

E—Y
Peak
O 260
‘G—)‘ 245 SN,
2 220
g 180 nERER
Heaf
g 150 - edfing \
= b TR (220°C BIE/min.)
™ re-heating
e (150-180°C) PTIN
Gradual
Cooling
60~120s 30~60s
X7 a7 7 AL
Standard soldering profile
TEL 150°C to 180°C
Pre-heating 60s to 120s
JINENER 220°C LA E/min.
Heating 30s to 60s
v—7 iR 245°CLL F/min.  260°CLL F/max.
Peak temperature 5s LAN/max.

SR TR A TRIE L9,
*Temperature shall be measured on the surface of component.

A A | ®/OfE FT
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12-7-4

12-7-3

Z CfHiF g Reworking with soldering iron

R FTILATE Z TERMHEM L TR,
LTIToTHRaW,
Please solder with soldering iron noting to the following conditions.

FATAT - BIEET 25613, LFORISER

ES 1
condition
R E
TRRIL 150°C  60s
Pre-heating

XA ZTOZ THRIRE
Heating of the soldering iron

350°C LA F/max.

IZATEZTOU v Mk
Watt

30W Ll F/max.

IXATEZTOZTRIBIR
Shape of the soldering iron

¢ 3mm LLT/max.

VXA T U g

Soldering Time Ss Lipy/max.

TATE

Solder Sn-3.0Ag-0.5Cu
LCERE Z TERSNLZZNE S IC L TLES
VN, ZCHEA T E A TR FI 2R BN N
ST E . EER T ORHES O L EMR Ok

NETET2N Tﬁﬂlofoﬁﬁiéﬂﬂﬁifﬁ)@iﬁ‘o

FEFH .

. Please do not directly touch the components
Caution

with soldering iron, because the terminals of
components or electrical characteristics may
be damaged if excess thermal stress is
applied.

IZA7ZRE Y & Solder Volume

/

IZATERE D BITEROEHILLTICLTLEEWN, BREBZEGA. v v 7 & ERDE

IEESMEIR T 2 ATREMEDN D D £ 7,

Please keep the solder volume below the height of the substrate. When exceeding the

substrate, the damage of sealing part between the metal cap and the substrate may occur.
BEXY T

Metal Cap

.

AN

Y.

N XA B

/

Heti

Substrate

T Solder volume

Downloaded from Arrow.com.
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13. WALRE EOWEE Notice on product storage

13-1
JiEE-10~+40°C, FHXHEE15~85% T, RIMRIRIEEZLDIRVVENTRE TS Uy,
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 S OR A IRV AR BN, RBHEDIRREIZ T, MAZ6,- HRITY, A6, AN TIMHA T
SV, 67 HEBA DG XTAMN TS L2 TR0 L. ZTHEATI W,

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. 7B M, AT A EFOLFHFHKT TRE SNET L IXALEM T RO
EARRFEDFR L 720 £ 0O T, LR T TOREITERT TTF 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 BRSO D72 IR~OEE S TRET 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
B B G, B IREVEDIND 2 5T COREITEET TSIV,
Please do not store the products in the places under direct sunlight, heat and vibration.

13-6

BIME. BE#%., RERE S72ma . RERIIC X - T, 1ZARMTHERST S 6
PEAYSH Y 3, BAME, BAEMRITECIC TR T S0,

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

HEETICEY, WGNBOEBRRFORNFEORK L 2D T OT, BHITE T LAWK
RETORE & BBV EZ BAWE L 7,

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

AR A B B OfE P Murata Manufacturing Co.,Ltd.

Downloaded from Arrow.com.


http://www.arrow.com

Document No. JGC49-3957A P. 15/15

14. A BFEVY  Note:

14-1

THEAICEELE L TR, BHERGICEESNTREBTHIRHME L TTF 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
LR 2 S R A PR OB 2l LT L2V TR EW,

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