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HM Internationalw ascreatedin1996by M arcelHendrickxafterm orethan15
yearsexperienceinthecrystal& oscillatorfield(form erengineeratECO nv).

T oday HM IistheL eadingBelgianm anufacturerofprecisioncrystalsand
oscillatorsw ithit’sow nglobalsalesnetw orkthroughw hichitisabletoprovide
w orldw idetechnicalsupport.

O urm aingoalistow orkincloserelationshipw ithourcustom erstom atchour
productstotheirapplications.Evenifthisasksforthedevelopm entofnew
products.

AboutHM I



■ 1996 CreationofHM Internationalw ithow nproductioninBelgium .

■ 1997 S tartingupproductionunitinS outh-Korea(JV).

■ 1998 BuildingupaEuropeanandM iddleEastsalesnetw ork.

■ 2001 ECO integrated intoHM Internationalgroup.

■ 2004 Expansionofsalesnetw orktoAsiaandS outh-Africa.

■ 2007 KloveElectronicsN etherlandsintegrated intoHM Internationalgroup.

■ 2008 M ovetonew plantinBelgium .

■ 2013 Expansionofsalesnetw orktoN orth-Am erica.

■ 2014 P olarosIsraelintegrated intoHM Internationalgroup.

■ 2015 KloveElectronicsm ovedcom pletely toBelgianplant.

■ 2021 KloveElectronicstookoverallbusinessactivitiesofQ uartslab U K.

HIS T O R Y



P lantsandrepresentatives

• S O U T H AFR ICA

• S O U T H KO R EA (P lant-JV)
• CHIN A
• IN DIA

• BEL GIU M (P lant)
• N ET HER L AN DS
• FR AN CE
• GER M AN Y
• S P AIN
• U K
• IT ALY

• U S A

• IS R AEL



■ S M D Crystals

■ T hru-HoleCrystals

■ kHzCrystals

■ CrystalO scillators(X O )

■ M EM S O scillators

■ VoltageControlled CrystalO scillators(VCX O )

■ T em peratureCom pensatedCrystalO scillators(T CX O )

■ VoltageControlled -T em peratureCom pensatedCrystalO scillators(VC-T CX O )

■ T em peratureCom pensated -VoltageControlledCrystalO scillators(T C-VCX O )

■ O venControlledCrystalO scillators(O CX O )

■ Ceram icresonators

P leasecheckoutourw ebsiteatw w w.HM international.befordetails.

P roductR ange

http://www.hminternational.be/


■ P ackageS ize(inm m ):

11,4 x4,7x4,2 (49S M ) 1,2 x 1,0 x0,35 (X 12)

■ Frequency:

3,579 M Hz 200 M Hz

S M D Crystals



■ P ackageS ize(inm m ):

19,4 x8,95 x 19,8(HC48/51U ) 7,8x3,3 x 6,0 m m (U M 5)

■ Frequency:

0,8M Hz 200 M Hz

■ S pecialfrequenciesorspecspossible.

■ 1 day deliverypossible.

T hru-HoleCrystals



■ P ackageS ize(inm m ):

8,0 x 3,8x2,5 (S X 99) 1,6 x1,0 x0,50 (X 15)

■ Frequency

30 kHz 100 kHz

kHzCrystals



■ P ackage S ize(inm m ):

20,7x13,1 x 7,48(DL .) 2,0 x1,6 x0,70 (S X 1)

■ Frequency:

32,768kHz 2100,0 M Hz

■ O utputL ogics:T T L /CM O S ,LVP ECL ,LVDS ,HCS L ,CM L ,L ow EM I,T rueS ine.

■ N EW  S hort-term delivery X O ’savailable(upto1day delivery possible).

CrystalO scillators(X O )



■ P ackage S ize(inm m ):

2,0 x 1,6 x 0,75 (M X 1C) 7,0 x 5,0 x 0,90 (M X 7C)

■ Frequency:

32,768 kHz 625,0 M Hz

■ O utputL ogics: CM O S ,LVP ECL ,LVDS

■ S ilicon based M EM S oscillator

■ S hockresistance upto50000g

■ Delivery w ithin 48 hours

M EM S O scillators



■ P ackage S ize(inm m ):

20,7x13,1 x 5,08(DL .V) 2,5 x2,0 x0,75 (S X 2.V)

■ Frequency:

1,0 M Hz 2100,0 M Hz

■ L ow jitterandS uperiorP haseN oise.

■ O utputL ogics:T T L /CM O S ,LVP ECL ,LVDS ,HCS L ,CM L ,T rueS ine.

■ N EW  S hort-term delivery VCX O ’savailable(upto1day delivery possible).

VCX O s



■ P ackage S ize(inm m ):

20,7x13,1 x 7,48(DL .T ) 1,6 x 1,2 x0,6 (S X AS T )

■ Frequency:

32,768kHz 2100,0 M Hz

■ L ow jitterandS uperiorP haseN oise.

■ S tability 0,5ppm -40/+85,S tratum IIIcom pliant,L ow current.

■ O utputL ogics:CM O S ,LVP ECL ,LVDS ,HCS L ,CM L ,ClippedS ineW ave.

■ N EW  S hortdelivery T CX O ’savailable(upto1day delivery possible).

T CX O s



■ P ackage S ize(inm m ):

20,7 x 13,1 x 7,48 (DL .VT ) 1,6 x 1,2 x 0,6 (S X AS VT )

■ Frequency:

32,768 kHz 2100,0 M Hz

■ L ow jitterandS uperiorP haseN oise.

■ S tability 0,5 ppm -40/+85,S tratum IIIcom pliant,L ow current.

■ O utputL ogics:CM O S ,LVP ECL ,LVDS ,HCS L ,CM L ,ClippedS ineW ave.

■ N EW  S hortdelivery VC-T CX O ’savailable(upto1day delivery possible).

VC-T CX O s



■ P ackage S ize(inm m ):

5,0 x 3,2 x 1,4 m m

■ Frequency:

15,0 M Hz 1300,0 M Hz

■ L ow jitter 300 fsec,typical

■ S tability 2,5 ppm -40/+85

■ P ulling +-40 ppm to+-300 ppm

■ O utputL ogics:CM O S ,LVP ECL ,LVDS ,HCS L ,CM L .

■ S hort-term delivery .

T C-VCX O s



■ O CX O = O venControlledCrystalO scillator

■ InsidetheO CX O ,thecrystalandtheoscillatorcircuitarew orkinginanoven
controlledenvironm entthatguaranteesaconstanttem perature.

■ T hisconstanttem peratureim provesperform anceandfrequency accuracy uptoafew
ppb(partsperbillion).

■ P leasecontactusforyourspecificO CX O requirem ent.

O CX O s



■ Ceram icresonatorsarebuildw ithotherpiëzo-electricm aterialsthanquartz(usually
Barium T itanate).

■ Ceram icresonatorsarealessexpensivealternativeforquartzdevices,butareless
accurate.

■ Accuracy ism entionedin% andnotinppm (partsperm illion).

■ Availableinthru-holeversions(2 leador3 lead)orinsurface-m ountedversions.
T he3 lead(3 pad)versionshavebuilt-incapacitors

■ P leasecontactusforyourspecificceram icresonatorrequirem ent.

Ceram icR esonators



M arketEvolutions

■ S m allerpackages:
R ecom m ended partsfornew designs:
 S M D Crystals: X 32 (3.2 x 2.5m m )= highrunner

X 25 (2.5x 2.0m m )= highrunner
X 20 (2.0 x1.6m m )

 32.768kHZ Crystals: X 31 (3.2 x 1.5m m )= highrunner

X 21 (2.0 x1.2 m m )= highrunner

 O scillators: S X 7(7.0 x5.0m m )

S X 5 (5.0 x3.2m m )
S X 3 (3.2 x2.5m m )= highrunner
S X 2 (2.5 x2.0m m )

https://www.hminternational.be/fiches/Crystals/SMD_Crystals/x32.pdf
https://www.hminternational.be/fiches/Crystals/SMD_Crystals/x25.pdf
https://www.hminternational.be/fiches/Crystals/SMD_Crystals/x20.pdf
https://www.hminternational.be/fiches/Crystals/kHz_Crystals/x31.pdf
https://www.hminternational.be/fiches/Crystals/kHz_Crystals/x21.pdf
https://www.hminternational.be/fiches/Oscillators/CMOS_Oscillators/sx7c.pdf
https://www.hminternational.be/fiches/Oscillators/CMOS_Oscillators/sx5c.pdf
https://www.hminternational.be/fiches/Oscillators/CMOS_Oscillators/sx3c.pdf
https://www.hminternational.be/fiches/Oscillators/CMOS_Oscillators/sx2c.pdf


M arketEvolutions

■ Com petitivepricing& shorterleadtim es

 HM Icanprovidecom petitivepricesandshortenleadtim esby
focussingit’sproductiononthesem entionedparts.

 W ecanofferbufferstock ,basedoncustom erforecast.

 O n-calldeliveries

 S hort-term delivery versionsofX O ,M EM S ,S preadS pectrum
O scillator,VCX O ,T CX O ,VC-T CX O andT C-VCX O toreducelead
tim esevento1 w eek!



M arketEvolutions

■ M orerequirem entsforAccuracy ,S tability ,Jitterand
T em perature

 HM Icanm easureandtestinhouse.

 AllS aundersAssoc. testsystem sforQ uartzresonators,
O scillators,Ceram icresonators,FiltersandM EM s.

 W eareabletoprovidefreeofchargesam plesw ithtest
reports.
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P riceevolutionCrystals
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P riceevolutionO scillators
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■ S hort-term delivery X O ’s

■ U pto200M HzforCM O S versions

■ U pto1450M HzforLVP ECL ,HCS L andLVDS versions

 S X 2 (2.5x2.0m m )inCM O S ,LVP ECL ,HCS L and LVDS

 S X 3 (3.2 x2.5m m )inCM O S ,LVP ECL ,HCS L and LVDS

 S X 5 (5.0 x3.2m m )inCM O S ,LVP ECL ,HCS L and LVDS

 S X 7(7.0 x5.0m m )inCM O S ,LVP ECL ,HCS L and LVDS

N ew P roducts2020



■ S hort-term delivery VCX O ’s

■ U pto245M HzforCM O S versions

■ U pto1450M HzforLVP ECL ,HCS L andLVDS versions

 S X 3 (3.2 x2.5m m )inCM O S ,LVP ECL ,HCS L and LVDS

 S X 5 (5.0 x3.2m m )inCM O S ,LVP ECL ,HCS L and LVDS

 S X 7(7.0 x5.0m m )inCM O S ,LVP ECL ,HCS L and LVDS

N ew P roducts2020



■ S hort-term delivery T CX O sandVC-T CX O s

■ U pto245M HzforCM O S versions

■ U pto1450M HzforLVP ECL and LVDS versions

 S X 3 (3.2 x2.5m m )inCM O S ,LVP ECL and LVDS

 S X 7(7,0 x5,0 m m )inCM O S ,LVP ECL andLVDS

N ew P roducts2021



■ 32,768kHzT CX O ,very low currentconsum ption

■ 3,2x2,5 m m package

■ 1,8V – 5,0V supply voltage

■ Currentconsum ption:1,4 µA @ 3,3V

■ +-2,5 ppm -20° to+70°C

 S X 3KT F (3.2 x2.5m m )

N ew P roducts2021

https://www.hminternational.be/fiches/TCXO/32-768_kHz_TCXO/sx3ktf.pdf


■ U ltraL ow Jitteroscillator,S X CJseries

■ 3,2x2,5m m ,5,0x3,2m m & 7,0x5,0m m package

■ 1,8V ,2,5V ,3,3V supply voltage

■ Frequency R ange:5,0 M Hz– 50,0 M Hz

■ R M S P haseJitter:48fsectyp.

N ew P roducts2021



■ N ew ceram icS M D crystalX 12

 P ackagesize: 1,2 x 1,0 x 0,35 m m

 Frequency R ange:36– 80 M Hz

 Availablefrom Q 3 2020 – Q 1 2021

N ew P roducts2021



■ F-seriesX O :4 outputfrequenciesinoneproduct

■ 4 outputfrequenciesinthefreq,rangefrom 15M Hzto2,1 GHz

■ 7,0 x 5,0 m m package

■ 1,8V ,2,5V ,3,3V supply voltage

■ R M S P haseJitter:150 fsectyp.

■ CM O S ,LVP ECL ,LVDS ,HS CL andCM L

■ S hortdelivery ,2 w eeksm ax . !!

■ AvailableQ 1 2020

N ew P roducts2021



■ T CX O & VCT CX O upto2100M Hz,U ltraL ow Jitter

■ 5,0 x 3,2 m m package

■ 1,8V ,2,5V ,3,3V supply voltage

■ R M S P haseJitter:300 fsectyp.

■ CM O S ,LVP ECL ,LVDS ,HS CL andCM L

■ +-2,5 ppm -40°to+85°C

■ S hortdelivery ,2 w eeksm ax . !!

■ AvailableQ 1 2020

N ew P roducts2021



■ T CVCX O upto1300M Hz,U ltraL ow Jitter
■ VCX O w ithT em peraturecom pensating!!

■ 5,0 x3,2 m m package

■ +-2,5 ppm -40°to+85°C

■ P ulling+-40 ppm to+-300 ppm

■ 1,8V ,2,5V ,3,3V supply voltage

■ R M S P haseJitter:300 fsectyp.

■ CM O S ,LVP ECL ,LVDS ,HS CL andCM L

■ S hortdelivery ,2 w eeksm ax . !!

■ AvailableQ 3 2020

N ew P roducts2021-2022



■ O scillator& VCX O upto2100M Hz,U ltraL ow Jitter

■ 5,0 x 3,2 m m ,7,0 x 5,0 m m package

■ 1,8V ,2,5V ,3,3V supply voltage

■ R M S P haseJitter:150 fsectyp.

■ CM O S ,LVP ECL ,LVDS ,HS CL andCM L

■ S hortdelivery ,2 w eeksm ax. !!

N ew P roducts2021-2022



HM Icanalsoprovide

■ S tandardL ow EM IS preadS pectrum ClockO scillators

 R educespeakradiationenergy onyourP CB w ithoutEM Ifilters
orm etalshielding.

 CanreduceEM Iupto15dB com paredtoconventionalclock
oscillators.



HM Icanalsoprovide

■ O ndem andHM Iisstillabletoproducepartsthatareobsolete
form any m anufacturers:

■ L argerpackagesS M D Crystals

 X 75 (7.0 x 5.0 m m )

 X 63 (6.0 x 3.5m m )



HM Icanalsoprovide

■ O ndem andHM Iisstillabletoproducepartsthatareobsolete
form any m anufacturers:

■ 2-pad versionsS M D Crystals

 X 632 (6.0 x3.5 m m )

 X 532 (5.0 x3.2 m m )



HM Icanalsoprovide

■ O ndem andHM Iisstillabletoproducepartsthatareobsolete
form any m anufacturers:

■ Follow ingT hru-holeCrystals,eveninspecialfrequenciesand/or
specialspecificationsinvery shortlead tim es(upto1 day).

 48U (19.4 x 8.95x19.8m m )

 49U (11.0 x 4.7x13.5m m )

 50U (11.0 x 4.7x13.5m m )

 51U (19.4 x 8.95x19.8m m )

 U M 1 (7.8x3.3 x8.0 m m )

 U M 5 (7.8x3.3 x6.0 m m )



HM Icanalsoprovide

■ O ndem andHM Iisstillabletoproducepartsthatareobsolete
form any m anufacturers:

■ DIL 14 oscillators(20.7x 13.1 m m ):

 X O inCM O S ,LVP ECL ,LVDS andT rueS ine

 VCX O inCM O S andT rueS ine

 T CX O inCM O S andClippedS ine

 VC-T CX O inCM O S andClippedS ine



HM Icanalsoprovide

■ O ndem andHM Iisstillabletoproducepartsthatareobsolete
form any m anufacturers:

■ DIL 8oscillators(12.7x 12.7m m ):

 X O inCM O S

 VCX O inCM O S



How tom akeagoodCrystal
enquiry

■ Crystals– N eeded param eters:

 P ackagesize:in… x… m m (orourpackagetypenum bers).

 Frequency:inM HzorkHz.

 Circuitcondition:S eriesorP arallel.

 ForP arallelP leasem entionL oadCapacitancein… pF.

 Frequency T oleranceinppm .

 Frequency S tability inppm over… °C to… °C.



How tom akeagoodO scillator
enquiry

■ X O – N eeded param eters:

 P ackagesize:in… x… m m (orourpackagetypenum bers).

 Frequency:inM HzorkHz.

 O utputL ogic:HCM O S ,LVP ECL ,LVDS ,HCS L ,T rueS ine.

 S upply Voltage:inV

 O verallFrequency S tability:+/-ppm over… °C to… °C.



How tom akeagoodS pread
S pectrum ClockO scillatorenquiry

■ S preadS pectrum ClockO scillator– N eeded param eters:

 P ackagesize:in… x… m m (orourpackagetypenum bers).

 Frequency:inM Hz.

 O utputL ogic = HCM O S .

 S upply Voltage:2.5V or3.3V.

 O verallFrequency S tability:+/-ppm over… °C to… °C.

 CenterorDow nS pread:in% .



How tom akeagoodVCX O
enquiry

■ VCX O – N eeded param eters:

 P ackagesize:in… x… m m (orourpackagetypenum bers).

 Frequency:inM HzorkHz.

 O utputL ogic:HCM O S ,LVP ECL ,LVDS ,HCS L ,T rueS ine.

 S upply Voltage:inV.

 O verallFrequency S tability:+/-ppm over… °C to… °C.

 T uningR ange:+/-ppm M in



How tom akeagoodT CX O
enquiry

■ T CX O – N eeded param eters:

 P ackagesize:in… x… m m (orourpackagetypenum bers).

 Frequency:inM HzorkHz.

 O utputL ogic:HCM O S ,LVP ECL ,LVDS ,HCS L ,CM L ,Clippedsine.

 S upply Voltage:inV.

 Frequency S tability inppm over… °C to… °C.



How tom akeagoodVC-T CX O
enquiry

■ VC-T CX O – N eeded param eters:

 P ackagesize:in… x… m m (orourpackagetypenum bers).

 Frequency:inM HzorkHz.

 O utputL ogic:HCM O S ,LVP ECL ,LVDS ,HCS L ,CM L ,Clippedsine.

 S upply Voltage:inV.

 Frequency S tability inppm over… °C to… °C.

 T uningR ange:+/-ppm M in.



■ Frequency:

T hisisthecenterfrequency ofthecrystaldeviceinkiloHertz
orM egaHertz.T hiscanbeinfundam entalm odeorin
overtonem ode.

Glossary ofterm s



■ Circuitconditionofacrystal:S eriesorparallel

 S eries:

T hisisthecasew henthereareN O reactivecom ponentsinthe
crystalunitloopontheP CB.

Glossary ofterm s



■ Circuitconditionofacrystal:S eriesorparallel

 P arallel:

T hisisthecasew hentherearereactivecom ponents(m ostly
capacitors)inthecrystalunitloopontheP CB.T ow orkproperly
inthiscircuitthecrystalunitm usthaveaspecificload
capacitance(inpF).

Glossary ofterm s



■ Frequency tolerance:

T hisindicatesthem axim um frequency deviationfrom the
centerfrequency atroom tem peratureof25°C (+/-3°C).

e.g.:a30M Hzcrystalw ith20ppm (partsperm illion) m ust
bebetw een29.999.400 Hzand30.000.600 Hz.

Glossary ofterm s



■ Frequency stability:

A frequency stability isalw ayslinkedw ithatem perature
range.Itisthem axim um allow ablefrequency deviation
overthistem peraturerange.

e.g.:a27M Hzcrystalw ithaFreqstability of30 ppm from
-20°C to+70°C m uststay betw een26.999.190 Hzand
27.000.810 onevery tem pbetw een-20°C and+70°C.

Glossary ofterm s



■ O utputL ogicofanX O :

HCM O S (High-speedCom plem entary M etal– O xide–
S em iconductor):

 Itgeneratesatypicalsquarew avew hichisT T L (transitor-
transitorlogic)com patible.

 Benefits:low pow erconsum ption,low costsolutionforFreq
upto200 M Hz.

Glossary ofterm s



■ O utputL ogicofanX O :

LVP ECL (L ow VoltageP ositiveEm itterCoupledL ogic):

 Itgeneratesapairofcom plem entary signals(squarew ave).S o
redundancy canbedeliveredforHighspeedcircuits.

 Benefits:Bestjitterspecs,suitedforhighspeedtechnologies
upto10Gbps,butlesspow erefficient.

Glossary ofterm s



■ O utputL ogicofanX O :

LVDS (L ow VoltageDifferentialS ignaling):

 Itgeneratesapairofcom plem entary signals(squarew ave).S o
redundancy canbedeliveredforHighspeedcircuitsupto
3.125Gbps.

 Benefits:low erpow erconsum ptionthanLVP ECL duetosm all
voltagesw ingsaroundoperatingvoltageof1.2V (regardless
pow ersupply).

Glossary ofterm s



■ O utputL ogicofanX O :

HCS L (HighspeedCurrentS teeringL ogic):

 Itgeneratesapairofcom plem entary signals(squarew ave)
thatistypicly usedinP CIexpressapplicationsandIntel
chipsets.

 Benefits:Q uickestsw itchingtim es,pow erconsum ption
betw eenLVDS andLVP ECL .

Glossary ofterm s



■ O utputL ogicofanX O :

T rueS ine:

 Itgeneratesonly thepureoutputoftheX O :atruesinew ave
w ithit’sfundam entalfrequency.

 Benefits:low phasenoise

 Disadvantage:Expensive

Glossary ofterm s



■ O utputL ogicofanX O :

ClippedS ine:

 Itgeneratesasinglesinew avethatis“ clippedoff” atit’s
m axim um .

 Benefits:low erpow erconsum ptionw hichim provestherm al
characteristics. P erfectforT X CO ’s.

 CheapestsolutionforT CX O ’s

Glossary ofterm s



■ S upply voltage:

T hisisthevoltagetheX O deviceneedstow orkproperly.

T ypicalvaluesare:1.8V,2.5V,3.0V,3.3V,5.0V.

Glossary ofterm s



■ O verallFrequency S tability :

InaX O -devicetheoverallFrequency S tability indicatesthe
sum offrequency tolerance,frequency stability andagingin
ppm .Becausefrequency stability isincluded,atem perature
rangehastospecified.

Glossary ofterm s



■ CenterorDow nS pread:

Centerspread:

 T heenergy ofthenom inalfrequency isspread50% dow nand
50% upofthisfrequency.

 Benefits:L O W EM I,extrem esofspreadspectrum arecloserto
nom inalFreqthanDow nS pread.

 e.g.ina1% centerspread100M Hzoscillator,thecontrolled
m odulationprocessstartsfrom 99.5M Hzto100.5M Hz.

Glossary ofterm s



■ CenterorDow nS pread:

Dow nspread:

 T heenergy ofthenom inalfrequency isspreadcom pletely at
thedow nsideofthisfrequency.

 Benefits:L O W EM I,butnoinfluenceforover-clocking
sensitivedivices.

 e.g.ina1% dow nspread100M Hzoscillator,thecontrolled
m odulationprocessstartsfrom 99M Hzto100M Hz.

Glossary ofterm s



■ T uningrange:

Isthe(m inim al)deviationinfrequency thatavoltage
controlledoscillatordevicem ustbeabletoreachby
m anipulatingthecontrolvoltageofthedevice.

e.g.ifatuningrangeof+/-100ppm isrequestedfora
200M HzVCX O ,theoutputnom inalfrequency m ustbeable
tobeshiftedfrom 199.98M Hzto200.02M Hz.

Glossary ofterm s



■ Jitter:

Isusedtoindicatethedeviationsfrom theidealperiod(and
frequency)oftheoscillator.IfJittercouldbe0 theactual
outputsignalw ouldbethem athem atical“ ideal” output
signal.

Glossary ofterm s



■ P haseN oise:

T hesearetheoutputfrequenciestheX O generatesabove
thenoisefloorinthevicinity ofthefundam entalfrequency.
T hey arem easuredatcertainoffsetfrequenciesaroundthe
fundam entalfrequency overaperiodof1Hz.

Glossary ofterm s



■ Aging:

T hechangeinfrequency experiencedby every crystalunit
overtim e.

T ypically thisis+/-5ppm overfirstyearm axim um form etal-
packagecystalsand+/-2ppm overfirstyearm axim um for
sm allceram icpackagecrystalunits.

Glossary ofterm s



T hankyou !
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