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Manjing CEC Panda Crystal Technology Corporation
fhtt: PEFEHESGERINS Manjing China Electronics Panda Crystal Technology (USA) Corporation
Add:No. 1 Huadian Road, Mai Gao Qiaoc, Nanjing, China 800 Woodfield Road, Suite 107 Schaumburg. IL 60173 USA
Post Code:210028 TEL :B47-413-2588
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Lang Fang CEC Panda Crystal Technology Corporation ANYANG-CITY, GYEONGG |-DD, KORE, 430-B05 l:rystal Oscillator Filter
Mot AL AR LR, REFECECHYT TR TEL: 82-31-471-1607-~9
Add:CEC LangFang Industrial Park, JingMing Road. LangFang FAX: 82-21-471-1803
Economic & Technical Development Zone, HeBei Province.P.R.C E-MAIL: ike52638unitel. co. kr
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Add:Mo. 2 Tangwei Industrial Zone, Fengtang Blvd. . Fuyong TEL: +3%. 051. 4418111 vcxn Tcxn ncxu
Town, Bacan, Shenzhen, China Fax: +39.051. 6414342
Tel :00856+755-27321255 Fax:008&6+755-27321270 http: / /waw. mec—italy. com
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COMPANY PROFILE
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CEC Panda Crystal Technology Corporation. is a CEC Panda
Information Industry Group's Crystal components manufacturer in
the core and focus on the development business. Nanjing CEC
Panda Crystal Technology Corporation, Hebei Langfang CEC
Panda Crystal Technology Corporation. and Shenzhen CEC
Panda Crystal Technology Corporation. According to CEC Panda
Information Industry Group's industry planning on the crystal
technology industry as a whole, and currently has completed
crystal industry strategic layout, located at Pearl River Delta,
Yangtze River Delta, and Jing Jin Tang.

CEC Panda Crystal Technology Corporation. owns decades a
wealth of quartz crystal components manufacturing experience,
whose technolegy research and development, production scale,
product quality are the national "leader." Under the guidance of
creating own brand strategy , mainly rely on independent R & D,
achieving breakthroughs in key technologies. It owns advanced
production line design and configuration, with large-scale
production of resonators, oscillators, filters, etc. series of quartz
crystal components products. Has formed a close strategic
partnership with a large number of global well-known enterprises ,
and becomes world-class ranks of crystal components
manufacturer.




CEC PANDA CRYSTAL
TECHNOLOGY

' Lang Fang CEC Panda Crystal Technology Corporation '
PR REREREARAA

Lang Fang GEC Panda Crystal Technolegy Corporation,
Invested by CEC, with old name Lang Fang CEC Dacheng
Electronics Co., Ltd.

R REERERERRAE. APERTERmLER
B, REABHPRPRARETERAR

The company was founded on 18th, May. 2003
2003457188, A8 EMARLAL.

The cempany was integrated by Manjing CEC Panda

Crystal Technology Corporation at the beginning of
2008.

MILESTONES 20084E MR P B RNRHIA R AT RS
EEREREME

Manjing CEC Panda Crystal Technology Corporation '
ﬁm*iﬁﬁﬂﬁﬂﬁﬁﬂ"?

MNanjing CEC Panda Crystal Techrnology Co., Ltd, was
invested by Nanjing Hua Dong Group and Hong Kong
Jointly., with old name Nanjing HualianXing
Electronics Corporation.
ERPHEEESEEEERAR. AMREFRTERSE
HEEERY, RAAMRERMETHRIRLE

The company was founded on 2nd, March. 1993.
199353828, ARFMA T

The company became the 'F|rst domestuc manufacturer

who could produce SMD cryst

}gQ?ﬂE’\Tiﬂé‘iftmﬁﬁﬁﬂﬁmﬁﬁaaﬁlgﬁﬁ HER
=

The company integrated Lang Fang CEC Dacheng
Electronics Co., Ltd. at the begmmng of 2008.
20084 4% 5% S A o B K Al F AT PR 2

The company bought Uniden Crystal Division in

Oct. 2009, and Shenzhen CEC Panda Crystal Technology
Corporation was established .

20095E10F ., AR F EREFLI, MEEY R
HREHERRLE

' Shenzhen CEC Panda Crystal Technology Corporation '
FEUI R R REREARA A

Uniden Crystal Division was established in Sept. 1971
191ME9R, EH BT AT

Shenzhen CEC Panda Crystal Technology Corporation
was established in Oct. 2008,
20094E108 . REICERIIP AR RFERHEAIRA A
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5x7 SMD Crystal
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LHIMNA ELELTHUOMILS PARDA CHRY S UAL TELHMNULUGY CURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTF5-OT-ESR-TR-S

T(TypeRli=) :D=6x7 SMD 4pads
DB=5x7 SMD 2pads
M (Mode of Operation{ffi##8i5l,) -F=Fundamental T=Third Overtona, etc
F (Frequency ¥R #7555 ) : Normal 5 digitals of Frequency, e .g. 8 0000M, 12 000M
Special - All digitals of Frequency, e.g. 13, 225625M
LC (Load Capacitancefh §¥HL ) : 20=20pf 00=series, etc
FT (Frequency Toleranceiffj $F455) - 30=+30 ppm, etc
FS (Frequency Stability;2fE$i2%) :50=+50 ppm, etc
OT (Operating Tamperature T {EiR ) : 1060=-10°C to 460°C 4085=—40°C to +85°C, etc
ESR (Equivalent Series ResistanceZf8fEHT)
TR (Tape and ReelH7H)

S (Special Requirement$& T3 k)

sElectrical Specifications BS5&¥

BE Holder Type Sx7mm Ceramic Surface Mount
ETE Frequency Range 5, 5000MHz 10 150, 00MHz
A Frequency Tolerance {AF) (ar25°C) I + 10ppm 10+ 100ppm
mEEE Frequency Stability | +10ppm 10+ 100ppm

TiEaEEME Operating Temperatre Range —10°Cc ~ 460°'Cc w —40°'C ~ +B5'C
I RFEaEEE Storage Temperatwe Range | —40°'c ~ 4B8°C /-B5'C ~ H125°C
I Eik Aging (25°C) I + Sopn /year Maximum

BheE Shurt Capacitance (CQ) TpF Maxirmum
MEhThE Drive Level 100uW Typical
EiRER Insulation Resistance (As) | 500 Megaohms Minimem a1 D, C100V
f-‘lﬁEF-#‘p Load Capacitance (CL) I Suggested by cusiomer

sEquivalent Series Resistance and Mode of Operation

EFHARARFER

Frequency Range SiE7EM ESR( Q ) WA Mode R
5.5000 — B.0000MH: ! 100Max Fundamental
8.0000 — 10, 000MHz | B0Max Fundamental
10,000 — 14 000MHz | 50Max Fundamental
14,000 — 20, 000MHz | 40Max Fundamental

=20, 000MHz | 30Max Fundamental
35,000 — 150, 00MH:z 1 BOMax Third Overtone

eReflow Condition EFE&4

280CE5C

150°CE5C

1205ec - 10sec

CYCLE TIME:200sec Max.

RoHS Compliant
Direct EC

eMechanical Dimensions $pEIR <}

12015 DB:TWO PADS (FRERAR)
URIT DR oo (BE )

w
= o
b i
"
1
i
01 &5
] T
t -
e =
i
@ 1 1
=
22
53
sugpested solder pad |ayout
L == J D:FOUR PADS ([QEes i)
¥ e . UNITCHR2) o (3D
[
v
Eal ﬂ -
i &
W I] :_‘I
13 e
=
%
-
-
ot
i
o6 i
¥ P - ¥
by I 2
& e
L = P

suggeited ioldes pad layout

Motel B B s conected with & covar
Flease conneai with a GND or a power supply)
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LHIMA ELELTHUMILS PANDA CHRYSTAL TELHMNULUGY CURPURA TION

6x3.5 SMD Crystal

sPart Number Guide
T-M-FF.FFFM-LC-FTF5-OT-ESR-TR-S

T(TypeBIS) :C=6x3.5 SMD 4pads
CB=6x3.5 SMD 2pads
M (Mode of OperationifiH4lizh) : F=Fundamental T=Third Overtone, eic
F (Frequency 373780 32) :Normal — 5 digitals of Frequency, e.g. 8.0000M, 12 000M
Special — All digitals of Frequency, e g. 13 225625M
LC(Load Capacitancef $iHL3)  20=20pf O0=series, etc
FT (Frequency Tolerancedl¥ESH3) : 30=+ 30 ppm, etc
FS (Frequency Stabilivyif B $5135) :50=+50 ppm, et
OT (Qperating Temperawre T{ERE) : 1060=—10°'C 10 +60°C 4085=—40°C 10 +85°C, eic
ESR (Egquivalent Series Resistances il R ROHS Cﬂmpham
TR(Tape and Reelf&ii) LI SEE

S (Special RequirermentdFZ k)

sElectrical Specifications S ## oMochamical Dionsions HERT

B Holder Type 6x3.5mm Ceramic Surface Mount . CB:TWO PADS (FRESER)
sERE Frequency Range 7.6000MHz 1o 150, 00MHz - $20.12 - UNITCIR ) o (26D
o Frequency Tolerance [AF)  (at25°C) +10ppm 10+ 100ppm 1 e o

T 4 a 1 il
oA Frequency Stability +10pprm 10+ 100ppm = »
| 1
Ti{EimEaE Operating Temperawre Range —10°c ~ +80°C w —40'c ~ +B5'C = K i
i e | Siorage Temperature Range —40°'c ~ +85'Cc /-55'Cc ~ +125°C . 4
Aging (25°C) + Spprm /year Maxirum
o _;.I"un*. Capacitance |(" T';.p.qém.;\a:-a-cu'mr'\
MENhE | " Drive Level 100pW Typical | i
_EIJ'__"’_&:EE;J"'-:, 1T -'- 'l'.l.'ln. F!nS.n;mn—‘.n -;F!-ﬁ“ll o -ES‘JRﬂl‘gu_dhn.b -f-\-.%i.:.:-in‘r\.nl_d“i_:._.UC\' ;
mEHE I Load Capacitance (CL) Suggested by custonmes = ,
| 1 )
]
\.ﬁl i .
sEquivalent Series Resistance and Mode of Operation s 4 T -
FR R iRH R ) ' [ —
' ' [l |
5.2
Frequency Range $iH#M ESR [ O ) 4R Mode 8% #:4 sogsested soldar sed layoust
7.6000 — 10.000MHz BO0Max Fundamental
10,000 — 14.000MHz EOMax Fundamental " S, 15 - C:FOUR PADS (UEEAR)
i - UNIT RS o ()
14,000 — 20.0000Hz 40Max | Fundamental v di_'-: ............... S
=20, 000MHz 30Max | Fundarmental ]
1
40,000 — 150, 00MHz 80Max | Third Overtone o ;
) === —— 2
eReflow Condition EF2 &4 i 1
| | )
W0'CEEC E
A S =
%, 1
1S0°CE5'C 2t T
-o‘ |14 | | w
- o I~
1 e Jogd i
| ':_/.-,: || | 1 0 )
o | A i | | =y
120sec . 105ec 202
- 4.4 - - -
CYCLE TIME:200sec Max. sugpested soldar pad layout

Note) €2, #4 is comectad with & eover
Pleage connect with a GHD or & power supply
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LHIMNA ELELTHUOMILS PANDA CHRY S UAL TELHMNULUGY LURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(TypeBIE) :1=5x3.2 SMD dpads
1B=5x3 2 SMD Zpads

M (Mode of Operationif &4 )  F=Fundamental T=Third Overione_ eic

F (Frequency#r i) :Mormal — 5 digitals of Frequency, e_g. B.0000M, 12 000M

Special — All digitals of Frequency, e g. 13 225625M
LC (Load Capacitancef §§H55) : 20=20pf O0=series, etz
FT (Frequency ToleranceifI##5ii#5) : 30=+ 30 ppm, ec
FS (Frequency StabilityimBF50a) :50=+50 ppm, etc
OT (Operating Temperawre T{E/RE) - 1080=—10"C 10 +80°C 4085=—40'C 10 +85°C, ewc
ESR (Equivalent Series Resistance3padi PR$T) ROHS Cﬂm
TR (Tape and Reeli Dire

S (Special RequirementdFik 8 )
sElectrical Specifications S 2

eMechanical Dimensions $pEIR <}

Holder Type 5 x 3.2mm Ceramic Surface Mount )
[ | Frequency Range i & 0000MHz 10 150, 00WMHz | - 520,15 el f:?iffﬁfﬁl
EEEmE Frequency Tolerance (AF) (ar25°C) ! +10ppm 10+ 100ppm [ ——— 4
'_-_EJ_H_TI- 1 -“_mF.r-,'c;\.-:r:cy S:d|]:|l['.-" - + __i D.J_pllli)_ il)jp,n_n o 5 4 ,
T{EREER Operating Temnperawre Range | —10°c ~ +80°Cc 1w —40'c ~ +85°C :I I .
i REEE [ Storage Temperature Range | —40c ~ +85C/-55Cc ~ +125'C I 1 s
T Aging (25C) ! +5ppm,/year Maximum ' 3
ik Shunt Capacitance (CO) i TpF Maximum -
[ KERTE | Drive Level I 100pW Typical i
SpER R i | Insulation Resistance [Rs) , 500 Megachens Minimum at D.C 100V I ]
fhaEmE | Load Capacitance (CL) ! Suggested by customer I
1

- . - - i
eEquivalent Series Resistance and Mode of Operation .
FR R FniRH R .
L i1 1
Frequency Range SAEE7EM ESR ( 0 ) S Mode 1RIEH# ' T 2z |
8.0000 — 10.000MHz | 100Max Fundamental | Lowsdt Froguency g 10MHz _:.u--.‘-d wolder ,:,- Layout
10,000 — 12, 000MHz i BOMax Fundamental
12.000 — 16.000MHz [ 60Max Fundamental . I:FOUR PADS (PUERER)
L 5Z0.15 o UHET (SR <o ()
16.000 — 20.000MHz [ 50Max Fundamental .
I I . B
20,000 — 24 000MHz | A0Max Fundamental | [
24.000 — 50.000MHz | 30Max Fundamental il
40,000 — 150.00MHz i BOMax Third Overtone =g
L] T :
eReflow Condition Ei#i#&# a3 S I han Freauency<10Mz
i ) 2 H=0. 9Man Frequency = 10MHz
20CESC
1.——-3 ! —- 24 -
o
150C+5C el I
R i
: v g -:.f !
120800 1 [Fiosec | — . e '
CYCLE TIME:200sec Max. Suemn i the;pa | s

Hote) N2 #4 |5 conrected with a cover
Plaase cormect with & GHD or & powsr supply)




4x2.5 SMD Crystal

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

CP e A T e i e Bl 2 o)

LHIMA ELELTHUOMILS PANDA CHRY S UAL TELHMNULUGY CURPURA TION

Ti(TypeRiS) =4 %2 5 SMD dpads

M (Mode of Operationiffi##i5,) :F=Fundamental T=Third Overtone, etc

F (Frequency 3R ERSHEE) - Mormal

5 digitals of Frequency,
Special

LC (Load Capacitancefh#§ 6 55) : 20=20pf 00=series, etc

FT (Frequency Toleranceif]¥#353%) - 30=+ 30 ppm, etc

FS (Frequency StabilityiS /i $5%) -50=+50 ppm, etc
OT (Operating Temperawre T {EiREF) :1060==10'C 1w +60°'C 4085=—40°C 1w +85°C, ew
ESR (Equivalent Series ResistanceSf{PRT)
TR (Tape and RAeeld&7H)

S (Special Requirementdd ¥ 55K

All digitals of Freguency, a.g.

e.g. 12 000M
13, 225625M

sElectrical Specifications BS5&¥

iR Holder Type 4x2 5mm Ceramic Surface Mount
§0EEE Frequency Range 12.0000MHz 1w 150, 00MHz
VAR = Frequency Tolerance (AF)  (a125°C) [ +10ppm 10 + 100ppm
BEmE Frequency Stability | +10ppm 10+ 100ppm
IEREER Operating Temperaure Aange —10'C ~ +60°C 10 —40'C ~ +85C
-ﬁﬁrfi‘ﬁﬂ'ffj—@ Storage Temperawre Range —40°C ~ 485°C /-B5'C ~ 4125°C
- w ;.-; ng [_25 lf‘.“'._ [ + Sp,:h'n_'r'car ;‘-ap:irrur':\- B

Shunt Capacitance (CO) 7pF Maximum

Drive Level 10pW Typical
IR ME Insulation Resistance (Hs) 500 Megachms Minirum at D_C100V
MmE Load Capacitance (CL) Suggested by customer

sEquivalent Series Resistance and Mode of Operation

FH AR RHER

Frequency Range $EXEZAH ESR [ 0 ) ¥R Mode i S

12.000—-16 , DD0MHz B0Max Fundamental
16, 000—20 . DD0MHz BOMax Fundamental
20, 000—24  000MHz SOMax Fundamantal
24 000—60, D00MHz 40Max Fundamental
B0, 000—150, 00MH:z B0Max Third Overtona

eReflow Condition B8 &

0CESC

150°'CX5°C

12058c [ 10seg l

CYCLE TIME:200sec Max.

RoHS Compliant

eMechanical Dimensions IR}

— 4101 -
4 3
[T =
o I H
H 1
i f
Y 1|
1 2
i
[=1
!
- 1
R 7
-l -
i fo—
R RN
-
= IS
T

VPO 8

UNT (AR - { )

x4

- -

sugpasted solder pad layout

Motel @2, B4 s connecied with a cover
Flessa connect with a G0 or a power supply)
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LHIMNA ELELTHUOMILS: PANDA CHRY S UAL TELHMNULUGY LURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(Typedi=) K=3,2x2.5 SMD 4pads
M (Mode of Operation{fi i, - F=Fundamental T=Third Overtone, etc
F (Frequency¥RERSH &) - Normal 5 digitals of Frequency, e.g. 12, 000M
Special = All digitals of Freguency, e.g. 13,225625M
LC(Load Capacitanceffi§iE5%5) - 20=20pf O0=series, etc
FT (Frequency Taoleranceiff]&#4532) - 30=+30 ppm, etc
FS (Frequency Stability;RfE$1%) . 50=+50 ppm, etc
OT (Operating Temperature T {2 8F) :1060=—10°C 10 +60°C 4085=—40°C to +85°C, ewc
ESR (Equivalent Series ResistanceZ 4R
TR (Tape and Reelf&7) ROHS Cﬂmpham
S (Special Requirement$§#k3E k) i

Dire 5/EC

sElectrical Specifications BES5&¥ «Mechanical Dimensions SR+

iR Holder Type 3.2x2.5mm Ceramic Surface Mount
B Frequency Range 12.000MHz to 150, 00MH: I CARAL) o )
HEmE Frequency Tolarance 'Z-“:'.F‘. (a123°C) *10ppm 1o & 100ppm o EERE
BEARE Frequency Stability | +10ppm 10 + 100ppm i - 3
Operating Temperature Range | =10C ~ 4+B80°C w —40°C ~ 485C - ::
Storage Temperaure Range | —40'C ~ +85¢C ~ y125c | "
Y R T | S—
Shunt Capacitance (CO) I 7pF Maximum F]
M EhTh Drive Level [ 10uW Typical 1 :l
HEigEN Insulation Resistance (Rs) 500 Megachms Minimum at D.C100V & g
HfRE Load Capacitance (CL) [ Suggested by customer J
[ ST A g
«Equivalent Series Resistance and Mode of Operation 1
FMARRHER 1 i J
: ]
Frequency Range SiEEEH ESR [ O ) S Mode $#f7H# < { ' 1
12.000—16 000MHz 100Max Fundamental it
 16.000-20.000MHz |  8O0Max |  Fundemental | B . L
20.000—24 , 000MHz . 60Max . Fundamental | mretid ehieroud gk
24 000—60 _ 000MHz | 40Max | Fundamental | Motel 52 B4 s cenmeeted mith & cover
Third Overtona Plosts sonnect mith o G0 o 8 power susely}

80, 000—150, 00MHz 100Max

eReflow Condition B8 &

0CESHT

1S0CESTC

120see ' I 10sae 1

GYGLE TIME:200sec Max.
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LHIMA FLELTHUMILS PANDA CHRY S UAL TELHMULUGY CURPURA TION

2.5x2.0 SMD Crystal

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(TypeFIS) :N=2 5% 2.0 SMD 4pads

it %) | F=Fundamenial

F{FrequencydrEBR 5A5E) :Normal - 5 digitals of Frequency, e.g. 16 000M

Special - All digitals of Frequency, e_g. 2B B3B36M

LC{Load Capacitanceth $iHI22) - 20=20pf 00=series, erc

FT (Frequency Toleranceiff¥E4H35) : 30=+ 30 ppm, erc

FS (Frequency Suability:2 B $135) :50=+50 ppm, e
OT (Operating Ternperatwre T{EIRAE) - 1060==10°C 10 +60'C 4085=—40'C 1w +85'C, ewc

ESR (Equivalent Series Resistance SR

TR (Tape and Reeligi)
S (Special Reguirernentd 58 35

sElectrical Specifications 52
eMechanical Dimensions %8R~}

Bs Holder Type 2.5x2.0mm Ceramic Surface Mount
MEEE Frequancy Range 16, 000MHz 1o 60, 000MH:z [CTREE TR =3
AEEE Frequency Tolerance (AF)  (a125C) +10ppm 1o +100ppm ———
BEME Frequency Stability [ +10ppm 10+ 100ppm 1 "
llf?-f:'iﬁ?ﬁm Operating Temperature Range I —10°C ~ +B0°C 1w —40'C ~ +B5C _i / JJJJ — .l
- fEFAETEE Storage Temperature Range | —40°C ~ 485°C /-B5'C ~ 4125°C E :
| 2‘1‘5 ;':‘-Eir'E E25C ) . | + Sppm,/year Maximum A
ﬁglfﬂ.ﬁ S'\LI'\L C.is:hisciLa"-cc ;'C&J'; I ToF Qag-ir—um 1 . ';" ‘
MEHTh Drive Leve I 10pW Typical f
HEIgME Insulation Resistance (Rs) | 500 Megaochms Minimum at D, C100V 0'
M Load Capacitance (CL) Suggested by customer i g H
L5 T S :
«Equivalent Series Resistance and Mode of Operation { 2 8 i i i
FHEMMEHERRL = ‘ — o i
thj I.' ) Feaa _ 1
Frequency Range $3E35H ESR ( 0 ) &% Mode i st - 1 1
16,000—-20, 000MHz 100Max Fundamental 17_' =
20, 000-30, 000MH:z B0Max Fundamental il L
30,000—40, 000MHz | BOMax | Fundamental
40, 000—60, 000MHz 40Max Fundamental

suggeated solder pad |aypout

Motel 82, 84 4 connectled mith & coves
Floswn cennect with o GAD or a cowsr muselyl

sReflow Condition [EliFg &4

0CEST

150CESTC

12058c 10sec

CYGLE TIME:200sec Max.




2.0x1.6 SMD Crystal

thrR T &5 il B IR 2 0)

LHINA ELELTRUMNILS PANDA LRYSTAL TECHNOLUOGY CORPORATION

ePart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(TypeB!S): KC=2.0x 1.6 SMD 4pads

M (Mode of Operationifzi7#23%,) :F=Fundamental

F(Frequencydm#R555E) :Normal - 5 digitals of Frequency, e.g. 26 000M
Special All digitals of Frequency, K e.g. 28 63636M

LC (Load Capacitancefl #FE55) : 20=20pf OD=series, etc

FT (Frequency Toleranceif %401 :30=+30 ppm, etc

FS (Frequency StabilityiR BF42) :50=+50 ppm, etc

OT (Operating Temperature T{ERE) :1060=—10C to +60°C 4085=—40°C to +85°C, etc

ESR (Equivalent Series Resistance 3 3[E$1)

TR (Tape and ReeliBiy)

5 (Special Requirement$FEEEH)

eElectrical Specifications RS S #

ne Holder Type 2.0x1.6mm Ceramic Surface Mount
MEEE Frequency Range 24 000MHz to 60.000MHz
AERE Frequency Tolerance (/AF) (at 25°C) +10ppm to =+ 100ppm
REME Frequency Stability +10ppm to + 100ppm
TiEREEE Operating Termperature Range —10°c ~ +680°C to —40°C ~ +85°C
EFREEE Storage Temperature Range 40°C o +85°C
ik Aging(25°C ) + Sppm,/year Maximum
BEHE Shunt Capacitance(CO) TpF Maximum
BRhThE Drive Level 10pW Typical
IR Insulation Resistance (Rs) 500 Megachms Minmun at D, C100V
ik gk Load Capacitance (CL) Suggest by customer

eEquivalent Series Resistance and Mode of Operation

FHFEMATRFH RN

Frequency Range A2 ESR ( Q ) ¥ Mode 7 5=
24_000—26 . 000MHz 80Max Fundamental
26.000—40 . 000MHz 60Max Fundamental
40.000—60 . 000MHz 50Max Fundamental

eReflow Condition EliFig &4

260°C+5C / \

150°C +5C

s

| 120sec |

GYCLE TIME:200sec Max.

Pb RoHS Compliant
Free Directive 2002/95/EC

eMechanical Dimensions 5B R~}

2.05+0.15 UNIT (R4 o (FEH)

1.65+0. 15

0.6 MAX

0. 85

0.75

puasE
2 i Le

0.5_|0.475

auggested soldar pad layout

Hote) #2, #4 is connected with a cover
(Please connest with a GND or & pewer supply]
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LHIMNA ELELTHUOMILS PARDA CHRYSUAL TELHMNULUGY CURPURA TION

1.6x1.2 SMD Crystal

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(TypeHIS): KD=1.6x1.2 SMD 4pads

g4l %) | F=Fundamenial

F{FrequencydmEBR 55 :Normal - 5 digitals of Frequency, e.g. 26 000M = .

Special - All digitals of Frequency, e_g. 2B B3B36M 6
LC{Load Capacitanceth $HI22) - 20=20pf 00=series, erc 5
FT (Frequency Toleranceiff¥E5H35) - 30=+ 30 ppm, erc \/

FS (Frequency Suability:2 B 5135) :50=+50 ppm, e

OT (Operating Termperatwre T{EIRAE) - 1060=-10°C 10 +60'C 4085=—40'C 1w +85'C, ewc

ESR (Equivalent Series Resistance SR

TR (Tape and Reeligi)
S (Special ReguirernentdFie 8 35

sElectrical Specifications 52
eMechanical Dimensions %8R~}

Be Holder Type 1.6x1.2mm Ceramic Surface Mount
MEEE Frequancy Range 26, 000MHz 1o 60.000MHz 1.620.1 UNIT R o ()
AEEME Frequency Tolerance (AF) (at 25°C) +10ppm 1o+ 100ppm |
BEWME Frequency Stability [ +10ppm o0+ 100ppm P =
llﬁ-‘-i‘:'ﬂlﬁ.?ﬁﬁl Operating Temperature Range I —10°C ~ +60°C w —40°C ~ +85°C S !
- fEfFaEEm Storage Termperature Range | 40°C 1w +85°C E'I
[ iﬁ-:i - Ag ng.;25 c) - [ + Sppm,/year Maximum
ﬁglf{LE S'-'u.rl C»'.lpu:ilu'c;:lfc.ﬂ-} I T-‘|_;,F \-'!a;:‘ir'\l_:r-\.
M Drive Lavel I 10pW Typical
HEIgMEn Insulation Rasistance(As) [ S0 Megaohms Minmun at D, C100V %
hdE Load Capacitance (CL) Suggest by customer E
o
eEquivalent Series Resistance and Mode of Operation 0.55 0.7
FXR MM RH R S :
T =
Frequency Range $3E35H ESR ( 0 ) %A Mode i st ﬁ g '
26,000-32, 000MH:z 150Max Fundamental : .
32,000-38, 000MHz | 100Max | Fundamental i
38, 000—60, 000MH:z B0Max Fundamental

suggested solder pad layout

Wotel #1. B4 ig conected with 3 cover
Please comect with o GND o & powes Supdly

sReflow Condition [EliFg &4

0°CEST

150CESTC

12058c 10sec

CYCGLE TIME:200sec Max.




HC-49U Crystal
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LHIMA FLELTHUOMILS PARDA CHRYSUAL TELHMNULUGY CURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(Typefl ) |U=HC-48U 2 Leadzs with height of 13 2Zmm Max

U2=HC-49T 2 Leads with height of 10 35mm Max

UB=HC-49U, 3 Leads with height of 13_2mm Max

UB2=HC-48T 3 Leads with height of 10, 35mm Max

M (Mode of Operationiffi##i5,) :F=Fundamental T=Third Overtone, etc

5 digitals of Frequency, e, g, B 0000M, 12 000M

13, 225625M

F (Frequency 3R ERSHEE) : Normal
Special = All digitals of Frequency, e.g.

LC (Load Capacitancef §§ 68 5 : 20=20pf 00=series, etc

FT (Frequency ToleranceifJ##$5i25) - 30=+30 ppm, etc

FS (Frequency StabilityiS /i $5i%) -50=+50 ppm, etc

OT (Operating Temperatwre T{E;2E) - 1060=-10"C 1o 460°C 4085=—40°C to 485°C, elc
ESR (Equivalent Series ResistanceSf PR

TR (Tape and Aeel4SH)

S (Special Requirementdd ¥ %5

sElectrical Specifications BES5£¥

B8 Holder Type HC - 49U

HEEE Frequency Range 1.5360MHz 1o 130, 00MH:z

EERE [ Frequency Tolerance (AF) (at25°C) +10ppm 1o+ 100ppm

o AT RE [ Frequency Stability +10ppm 1o +100ppm
IiERELE | Operating Temperature Range —10°'C ~ 460°C 1o —40°C ~ 485°C
GETFIREEM | Storage Temperawre Range | —40'C ~ 4B5C /—55C ~ +125C
ok | Agmg (5C) © +Sppm/yesr Maximum |

R Shurt Capacitance (CO) 7pF Maximum

MEhTh 3 Drive Level 100pW Typical

SRR Insulation Resistance (Rs) 500 Megaohms Minimum at D, C100V

mgimeE Load Capacitance (CL) Suggested by customar

eEquivalent Series Resistance and Mode of Operation

SHEARMTHAR

1.5360 — 2.0000MHz 500Max Fundamental
2.0000 — 2.4580MHz 450Max Fundamental
2.4570 — 3.0000MHz 350Max Fundamental
3.0000 — 4.0000MHz 90Max Fundamental
4.0000 — 5.0000MHz TOMax Fundamental
5.0000 — &.0000MHz B0Max Fundamental
8.0000 — 10.000MHz 30Max Fundamental
10,000 — 50.000MHz 25Max Fundamental
24,000 — 130.00MHz 40Max Third Overtone

eReflow Condition EliZE&4

260'CESC

150°CE5C

12080 I 10aec 1

CYCLE TIME:200sec Max,

-

o~ ,,// y

-

.
-

_nt

eMechanical Dimensions IR}

U:TWO LEADS (FBSIEE) wiromie: wmides

L wxin?
le
Ll0.4520.03
L4.88£0.2]
MAX 11.05
u>|

MAX 3.7

UNIT COREE) o (34D
HoU=13 2w WA
UZ=10, I5em MAX

L:13 Zom or 2. Omm Typical
(For taping, omly 30 Omm suitabie)

UB:THREE LEADS{=F|%8) wit et e i

MAX 0.2

0.45+0 03

MAX 27,

UHIT (AL - D
HzU=13. Jmm WAX
UZ=10, e WAX

L:13 2om or 20.O0mm Typical
(For taping only 20.0mm suitable)




HC-49U/S Crystal
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LHIMA ELELTHUOMILS PARDA CHRY S UAL TELHMULUGY CURPURA TION

ePart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

Ti(TypeR!S) : 5=HC-485 2 Leads with height of 3 38mem Max
52=HC-495 2 Leads with height of 2 8mm Max
S3-HC-495 2 Leads with height of 2

Smm Max

SB=HC-495,3 Leads with height of 3, 38mm Max | /Q ‘\1’
SB2=HC-495 3 Leads with height of 2_8mm Max ./'J- g - g
SB3-HC-495 3 Leads with height of 2. 5mm Max ..-"'/
M iMode of Operationtimi®#830) - F=Fundarmental T=Third Owvertone, etc
F (Frequency #7. #8515 ) - Normal 5 digitals of Frequency, e g. 8 0000M, 12, 000M -y
Special - All digitals of Frequency, e.g. 13, 225625M i %

LC(Load Capacitancefi$iER %) - 20=20pf OO=series, e
JEEH5E) :30=+30 ppm, atc
$HE) :50=+50 ppm, etc

FT (Frequency Tolerance

FS (Frequency Stability:2

CYCLE TIME:200sec Max.

OT (Operating Temperature T{EISEE) : 1060=—10°C 10 +60'Cc 4085=—40°C 1w +85°C, ewc RoHS Cr_l!np“ant
ESR (Equivalent Series ResistanceZ3fEHT) Di 5/EC
TR (Tape and Reeli&{)
5 (Special Requirernent 35k
sElectrical Specifications B &%
e Holder Type HC - d9U/S eMechanical Dimensions MR}
HELE Frequency Range 3.20000Hz 1o 130.000Hz 3 (See Mates) 3|k
% T ! [ o [ 3]
WREARE Frequency Tolerance (AF) (a125°C) +10ppm 1o+ 100ppm S:THO LEADS (FRIRE) 1ot :emit
im A E Frequency Stability +10ppm 12 +100ppm o MAX 10,2 B T
TiEmERE Operating Temperature Range —10°C ~ 460°C o —40'C ~ 485°C .
fETFIREILE Storage Temperature Range —40'C ~ +85°C /-55'C ~ +125°C =
i Aging (25°C) + 5ppm,/year Maximum ] ,
EBaE Shunt Capacitance (CO) ToF Maximum
mhTh 2 Drive Level 100uW Typical
HRERFRN Insulation Resistance (Rs) 500 Megachms Minimum at D.C100V | o 4asxo0 -
fmameE Load Capacitance (CL) Suggested by customar
HNotes - For 2 Emm height lowest froquency is 10 MHz it .
For 2 Bmm height lowest frequency 15 6§ MH:z - —— =
eEquivalent Series Resistance and Mode of Operation } WA 1105 .
FHMEMMRHE . 1 W ) -
' o -
| 2 W53, Jme NAX
{ | - WAX
Frequency Range S 7SHl ESR ( 0 ) S Mode % Bz - $352 oo WA
req ¥ g 3
3.2000 — 3.5700MHz 250Max Fundamantal 2/ | o I_:Ia;r:z :I:f-lmr.‘ml_n:v;::._‘-;lf:
3.5790 — 4, 0000MH:z 150Max Fundamental
4.0000 — 5. 0000MH:z 1 20Max Fundamental
5.0000 — &.0000MH:z 100Max Fundamental SB:THREE LEADS (=3|%k) mitiamin) -weims
6.0000 — 7.0000MH:z B0Max Fundamental
MAX 10, 7 MAX 37
7.0000 — 10, 000MH:z B0Max Fundamental I 1 I gl
©10.000 — 14.000MHz 50Max Fundsmental |
-
14,000 — 20, 000MHz 40Max Fundamental | )
=20, 000MHz 30740 (BT cut) Max Fundamental
24,000 — 35, 000MHz 100Max Third Overtone
| =35, 000MHz | B0Max Third Overtone 1l o4sx0.0 =
eReflow Condition EifE &4 !
4 EREn 2
2600CX5°C - =
" AT 11.05 9
I UNIT (B4 me (EEHE)
150CEs5C g H: 552, Jmm WAX
4 f i 5257, G MAX
- Sern NAX
- = L:1% Zom or 20.Omm Typical
¥ For taping, only 20, Jem suitable
12088s 10sec {
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LHIMA FLELTHUMILS PANDA CHRY S UAL TELHMULUGY CURPURA TION

HC-49USM Crystal (TWO PADS)

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T (TypeR!S) :M=HC-49USM with height of 4, Omen Max
M2Z=HC-49USM with height of 3 5mm Max
M3I=HC-48USM with height of 3 2mm Max
MA=HC-43USM with height of 3_Omm Max
M iMode of Operationdfi%#E5,) :F=Fundamental T=Third Owvertona, etc
F (Frequency 7. #8538 ) - Mormal 5 digitals of Frequency, e g. 8 0000M, 12 000M
Special - All digitals of Frequency, e.g. 13 225625M
LC (Load Capacitancef§§Hi %) : 20=20pf 00=series, etc
FT (Frequency Toleranceif $F4H%) - 30=+30 ppm, etc
FS (Frequency StabilityiS B %

0=+50 ppm, eic
OT (Operating Temperature T {£i5) 1060==10"C to 4+60°C 4085=—40°C 10 +85°C . etc

ESR (Equivalent Series Resistance:

PR -
TR (Tape and ReeliFiH) ROHS Cf_lmpham

5EC

S (Special Requirement$55E 8K

sElectrical Specifications S5 &¥

88 Holder Type HC - 43USM - - ,
sMechanical Dimensions .
R S Frequency Hange 3. 2000MHz 10 130.00MHz 3 (Sea Notes) QI‘ERT
HEEE Frequency Tolerance (AF) (at25°C) +10ppm 10 * 100ppm
BEME Frequency Stability +10ppm 1o + 100ppm Drawing For M
IiEaELRE Operating Temperature Fange 10°C ~ 460°C o —40°'C ~ 485°C
. i - = = WY 102 W 3T
Az ERE Storaga Termperature Range A0°c ~ 4+85C /=55C ~ +125°C . a4 L -
- - - 1 % cl ]
=i Aging (25°C) + Sppm /year Maxirmum
Shunt Capacitance (C0) TpF Maximum ’ . =
| 1
h _Iﬁsu'zuc;l- 4ejs;r‘ce {Rs) | EJ_SU "\-’E-_:]E;'I;‘IIS. N ﬁ .
Lcac_Capac :ancr_'_iCL,' N _“Suggcsmd t::usmm-:' . /d W -
| 1 (=1
i MNates. For 3 Omm beight lowest frequency is 10 MHz “
For 3 2mm & 3 Smm haoight lowest frequency 5 B MHz B
'
eEquivalent Series Resistance and Mode of Operation
FH AR RS EN N
|, /.-:'/

AR e o] 55 52)

Frequency Range $iZEEH ESR | O ) ¥R Mode &= EX -'_ a4 e |

* - = HM=A4.men MAX

3,2000 — 3,5790MH:z | 250Max . Fundamantal . T i :g_gg:m mﬁ

3.5790 — 4.0000MHz 150Max Fundamental 3 B B D A%
4.0000 — 5.0000MHz I 120Max I Fundamantal
5.0000 — &.0000MHz I 100Max I Fundamantal
6.0000 — 7.0000MHz BOhax Fundamantal
7.0000 — 10, 000MHz B0hax Fundamantal
10,000 — 14,000MHz | 50Max | Fundamental
14,000 — 20.000MHz [ 40Max ' Fundamental
=20, 000MH: | 30740 (BT cut) Max | Fundamental
24.000 — 35.000MHz | 100Max ' Third Overtone
=135, 000MHz | BOhax | Third Overtona

esReflow Condition [EFE &4

CESC

150°C£5°C

120886 ' 1080

CYCLE TIME:Z00sec Max.




HC-49USM Crystal (FOUR PADS)

CP e AT b iR e Bk 2 0)

LHIMA ELELTHUOMILS PANDA CHRYSUAL TELHMULUGY CURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(TypeBUS) :MB=HC-49USM 4 Pads with height of 5 Omm Max
MBZ=HC-49USM 4 Pads with height of 4 5mm Max
M (Mode of Operationdfi%#E5) - F=Fundamental T=Third Owvertone, etc
F (Frequency 47 #8538 ) - Normal 5 digitals of Fraquency, e .g. 8 0000M, 12 000M
Special - All digitals of Frequency, e.g. 13, 225625M
LC (Load Capacitancef §¥H1 2 : 20=20pf 00=series, etc
FT (Frequency Tolaranceily
FS (Frequency Stability;2EF$013)
OT (Operating Temperature T {§;

:30=+30 ppm, etc

:530=+50 ppm, etc

10°C to +60°C 4085=—40°C 10 +85'C, etc
ESR (Equivalent Series Resistance:
TR (Tape and Reelis i)

S (Special Requirement$S5EEK)

eElectrical Specifications HS5&#

f-U5= Holder Type HC - 43USM 4Pads
HEETEE Frequency Range 3, 20000MHz to 130, 00MH:z 3 (See Motas)
£ 5] I Frequency Tolerance (AF) (at26°C) I +10ppm 1o * 100ppm
BEEE I Frequency Stability I +10ppm 1o * 100ppm
I TiEEEGR [ Operating Temperature Range | 10c ~ 460°C 1o —40'C ~ 485°C
ffFEERE Storage Temperature Range 40°c ~ 485°c /-BRC ~ +1¥5C
I i [ Aging (25°C) I +5ppm,/year Maximum
s I Shunt Capacitance [C0) I 7pF Maximum
[ mEh®E | Orve Level | 100uW Typieal |
_f-’-‘l__,“:,{ﬂ-;}ﬁ Insulation Resistance (Rs) 500 Megachms Minimum a1 D.C 100V
I ks [ Load Capacitance (CL) | Suggested by customer

#iNotes  For 4 Smm height lowest (requency 15 10 MH:

eEquivalent Series Resistance and Mode of Operation

FH PR FRH R

Frequency Range $HEZEHE ESR [ 0 ) W3R Mode iR HIZ
32000 = 3.5790MHz 250Max Fundamental
3.5790 — 4 000OMH:z 150Max Fundarmantal
4 0000 -~ 5_0000MHz 120Max Fundarmental
5.0000 — ﬁ_DDDWHz | 100Max 1 Fundarmental
60000 -~ 7. 0000MHz [ 80Max I Fundamental
7.0000 — 10.000MH:z I B0Max I Fundarmental
10,000 — 14 000MHz [ S0Max I Fundarmantal
14,000 — 20.000MHz | 40Max [ Fundarmental

=20 000MHz 30740 (BT cut) Max Fundamental
24_060 35 . DDOMHz [ T 100Max [ Third Overtone
>3.00MH | sMax | Thind Overwone_

eReflow Condition EliZE&4

WOCEST

150°C£5°C

120sec g I 10s8c 1

CYCLE TIME:Z200sec Max.

S Compliant
t 5/EC

eMechanical Dimensions IR}

Drawing For MB

W 130 57
. 4 |
1
)
| o
- _—
%, | |
WAX 5.0
uAX 10.2
L . "
v
= i J e
L }
1 2
1.3
- -
| E
~r
-
| He
1
A Ll
UNIT (IE2) @ men (455) ? 2
H:MBE=5.0mm MAX
MB2=4 Smm MAX suggested polder pad |ayout




HC-49USM Crystal (FOUR PADS)

O e A 3 (] e Bl X )

LHIMA ELELTHUOMILS PANDA CHRYSTAL TELHMULUGY LURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(Type®)E) :MD=HC-49USM 4 Pads with height of 5.0mm Max

MD2=HC-43USM 4 Pads with height of 4 Smm Max
M (Mode of Operationt® E40 1) | F=Fundamenial T=Third Owverione, erc
F (Frequencyd7ER50%) :Normal — 5 digitals of Frequency, e.g. B8.0000M, 12 000M

Special = All digitals of Frequency, e.g. 13,225625M

LC(Load Capacitancef ${H33S)  20=20pf O0=series, etc
FT (Frequency Toleranceiffj&E%
FS (Frequency Stabilityig B
OT (Operating Temperawrs T{E;
ESR (Equivalent Series Resistance3F4{fE4T)
TR(Tape and Reelffif)
§ (Special RequirementtFRk MR

30=+ 30 ppm, etc

eElectrical Specifications HS5&#

8BS Holder Type HC - 49USM 4Pads

Frequency Range 3, 20000MHz 10 130, 00MHz Notas )
fﬂﬁ_‘iﬁ[. .T:'-l:qum:'r' Tolerance [ AF) _ia:25 [o3)] + 10ppm to -: 13'2!p|:r"\_
mEsEE | Frequency Stability +10ppm 1o + 100ppm

IIW?}EJ‘R;’“E[-H Operating Temperature Range [ —10'C =~ 460°C o —40°'C ~ +85°C
I fitfrEE | Storage Temperatwre Range I —40°C ~ 485°C /—55°C ~ +125°C
"_m__-?;'ﬁ___*- o .;i'\-g__.'ﬁ c) I tEDPIT_‘_\':.'iEf Pf-uxi;nn ]
e | Shunt Capacitance (C0) TpF Maximum
M EhThE | Drive Laval 100pW Typical
fEHRER Insulation Resistance (Rs) | 500 Megaohms Minimum a1 D,C 100V
hEmE | Load Capacitance (CL) | Suggested by customer

diMates For 4 Smm height lowest frequency is 10 Mz

sEquivalent Series Resistance and Mode of Operation

FHARARFER

Frequency Range SiIE7EME ESR ( Q ) ¥aMH Mode $§ 5 =
3.2000 = 3_5790MH:z 250Max Fundamental
3.5790 4 0000MHz I 150Max Fundarmerital
4 0000 — 5_0000MHz 120Max Fundarnental
50000 — 6.0000MHz | 100Max |  Funcememtal
60000 — 7_0000MHz | B0Max Fundarmerital
7.0000 — 10 000MHz I B0Max Fundarmerital
10.000 — 14 000MHz I S0Max Fundarnental
14000 — 20 000MHz | 40Max Fundamental

=20 000MHz 30,740 (BT cut) Max Fundarnental
24 000 — 35 000MHz 100Max Third Owertone
=35_000MHz | 80Max Third Owvertone

eReflow Condition EliZE&4

0CESC

1S0°CE5°C

120560 1 [Frosec |

GYGLE TIME:200sec Max.

_nt

eMechanical Dimensions $pEIR <}

Drawing For MD

ar
wax 13,0 T
[
/._ |
- L=
w " T
=
E ] L
i ¥
MAX 5. 0
MAX 1002
” 4 I
- =y
L = =
[ - | [ ]
i z
1. 3
|
=
rr
=
i
L
UNIT (94) - mm (%) s -

H:MO=5.0mim MAX
MD2=4. Smim MAX

waggested soldar cad layout
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LHIMA ELELTHUMILS PANDA CHY S UAL TELHMULUGY CURPURA TION

HC-49USM Crystal (FOUR PADS)

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(Typedl =) ME=HC-49U5M 4 Pads with height of 5 Omm Max
MEZ=HC-49USM 4 Pads with height of 4 Smm Max
M (Mode of Operationdfi #1850 :F=Fundamental T=Third Overtone, etc
) Normal - 5 digitals of Frequency, e.g. B.0000M, 12, 000M
Special — All digitals of Freguency, e.g. 13, 225625M
LC (Load Capacitancefi 3068 55) : 20=20pf O0=series, etc
FT (Frequency Toleranceiff]¥E553) - 30=+30 ppm, et
FS (Frequency Stabilivyiim [ 5035 ) :50= +50 ppm, etc
OT (Operating Temperatwre L{EIRE) :1060=—10°C 10 +80°C 4085=—40°C 1o +85°C, etc
ESR (Equivalent Series Resistanced5 iR
TR(Tape and ReelifH)
S (Special Requirement} Pk EH)

_nt

eElectrical Specifications HS5&#

ge Holder Type HC - 49USM 4Pads
L | | Frequency Range | 3,2000MHz 10 130,00MHz 355 (See MNotes) . sMechanical Dimensions QI‘ER_.].
HEmE | Frequency Tolerance (AF) (a125°C) . +10ppm 10+ 100ppm
BEmE Frequency Suability +10ppm 10 + 100ppm .
. ITiERmELE [ Operating Temperature Range [ —10°C ~ 4+B0°C w —40°C ~ 4B85°C Drawi o For ME
. ﬁﬁﬁ--fﬁ.lﬂ';flfl I . S:uraﬁc ._crnp;:ra'.l..r:* F-u-'\-g': | —40C ~ :-E\S-f'.: =55°C - l125.l.“..
e %IE- 1 - "]\g;; '“25 - .:_ - o -t 5|:-;!TI _.'r'.':'ﬂr Maxirmurm N I fLizn? | I ""*t 3:
el I Shunt Capacitance (CO) l 7pF Maximum . 7 .
R EhTh = I Drive Level l 100pW Typical . =
T " (Bs) | 500 Megachms Minimum at D : i
l N Load tupac::an;: | .élu-;g;:ulll:d by cstormer | . WA 10,2 R MR 50 f
Mates.For 4 Smm haight lowest frequancy is 10 Mz . N
eEquivalent Series Resistance and Mode of Operation 14
FHERMRH RN COYETRINTRY S 5 &
Frequency Range $i®EM ESR ( O ) S%FEHK Mode R348 )
3.,2000 3. 5790MHz 250Max Fundarmental ( ; 13 | =
3.5790 — 4 0000MH:z I 150Max I Fundamental I b =t - < -
4.0000 — 5.0000MH: I 120Max I Fundamental ' T astez; | %
5.0000 — 6.0000MH:z I 100Max I Fundamental ' . 5.5 - 5
6, 0000 7. 0000MHz A0Max Fundamenial suggeited solder pad |aysut
7.0000 — 10.000MH: I B0Max | Fundamental g il
10,000 — 14, 000MHz [ BOMax I Fundamental ME=d S Ak
14.000 — 20_000MH:z ' 40Max ' Fundamental
=20, 000MHz | 30740 (BT cut) Max | Fundamental
24 000 35, 000MHz 100Max Third Owvertone
=35 000MH:z | 80Max | “Third Overtone

eReflow Condition [Ei#i8 &4

WOCESC

150CES5C

12020c ! 10see

CYCLE TIME:200sec Max.
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LHIMA FLELTHUMILS PARDA CHRY S UAL TELHMNULUGY CURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-B-G-S

T (TypeB! €) : A=UM-1 Crystal 2 Leads,
AZ=UM-1 Crystal , 3 Leads
M {Mode of Operationiffi:

#30) :F=Fundamental T=Third Owvertane, etc

F (Frequency 3787 30155) :Mormal = 5 digitals of Frequency, e.g. 8.0000M, 12.000M
Special = All digitals of Frequency, e,g. 13,225625M

LC(Load Capacitance fiSLELF) : 20=20pf O0=series, etc

FT (Frequency Toleranceif%E35i3) :30=+30 ppm, etc

FS (Frequency Stability ;5 R 4%

OT (Cperating Temperawre T{ERE) :1060=—10°C 10 +60°C 4085-—40°C 1w 485°C, eic

1:50=+50 ppm, eic

ESR (Equivalent Series Resistance 27 PER)

B (Bulk Packiffi¥) OR TR(Tape and Reelf&H)
G (Gull WingH$k28)

S (Special Requirement}§ FEE4)

sElectrical Specifications S5 &¥

BHe Holder Type UM-1
SRR Frequency Range 6. 60000MHz 1o 100, 00MH:z
s E Frequency Tolerance [AF)  (a125°C) + 10ppm 10 + 100ppm
BEEE [ Frequancy Stability +10ppm 10+ 100ppm
I{ERELE I Operating Temperawre Range =10°C ~ +80°C 1o —40C ~ 4+85°C
[ i FRELE I Storage Termperature Range —40'C ~ 4B5°C /-55'C ~ 4125°C

it I Ag-ng (25°C) -T"_ Sppm -','-:a-' L;.:1a|:\ mum
ﬂrﬂﬁ J Shunt Cup;u.:.i'.ur'-:c (co)y . .?p-F -f\ﬂaxirr!urn
T 5 I Drive Level 100pW Typical
HMERIR I I Insulation Resistance (Rs) 500 Megachms Minimum at D.C 100V l
g Suggested by customer

Load Capacitance (CL)

sEquivalent Series Resistance and Mode of Operation

FHERARHRA

Frequency Range i3 7EME ESR ( 0 ) ¥R Mode $EHEHR
| 6.6000 — 20, 000MH: 30Max Fundamental
[ 20,000 — 50, 000MHz 25Max Fundamental
[ 40,000 — 100 00MHz J 40Max Third Overtone

GULL WING (3i%53%)

-
4.0 &
- - o
l
[ ol
=1
|
i =
~ H
\ b4
i
4X0.2
44202
01
EECIRE i
I Tt
<
p « o
1 -O'I

-

a Y,

‘% //'/
5 £

A

RoHS Compliant
Di EC

eMechanical Dimensions IR}

TWO LEADS (5 5 14%) vt it om0

W 79

4 2+
XTI o g hesid
S
-
=
3
|
—
e
p
0.3520.05 e
]
3.7550.2
)
s
il
- i
THREE LEADS (=5 |48) unit idht) el
- MAX 7.9
e 220
[
"
-
3
1
&
| 035£005 o
-| 1
EXETEN
. .
7
i
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LHINA ELEL TROMILS PAMOA LHYSTAL TELUHMNULDGY CUORPURA TION

ePart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-B-G-S

T (Typedt =) -B=LA-5 Crystal, 2 Leads,
B2=UM-5 Crystal 3 Leads,
M (Mode of Operation{fi i) - F=Fundamental T=Third Overtone, etc
F (Frequency¥RERS5 58) -Normal - 5§ digitals of Frequency, e.q. 12, 000M
Special - All digitals of Frequency, e.g. 13, 225625M
LC (Load Capacitanceff 68 25) - 20=20pf 00=series, etc
fi%) :30=+30 ppm, etc

FT (Frequency Toleranceilj
FS (Frequency Stability] 2302 (50=+50 ppm, etc

OT (Operating Temperature T {23 ) - 1060=—10°C 1o 4+60°C 40B5=—40°C to +85°C, etc
ESR (Equivalent Series ResistanceZ3fET)

B (Bulk Packfif$) OR TR(Tape and Reelf
G (Gull Wing3e$5gt)

S (Special Requirementd§Fk3E k)

oElectrical Specifications B 5£%

e Holder Type UM -5
MREEH Frequency Range 10,000MHz 10 100 00MHz
b ] | Frequency Tolerance (AF)  (a28'C) [
| mmme | Fret '

IiEimareE .
fili o i A 3

+ 10ppm 1o+ 100ppm

ency Stability + 10ppm 1o+ 100ppm

Operating Temperawre Range =10'Cc -~ +B80C w —40C -~ 485¢C

Storage Temperature Range —40'C -~ +85'C /-45'C - +1258°C

i [ Aging (25°C) + Sppen S year Maximum
R | Shumt Capacitance (C0) TpF Maxirnum
i RhTh 32 l Drive Level 100pW Typical
ﬁj"iFCHﬁ, [ Insulation Resistance (RAs) I 500 Megachms Minimum at D C 100V

HiEEE Load Capacitance (CL)

Suggested by custormer

sEquivalent Series Resistance and Mode of Operation

H A PR TR B

Frequency Range HEREME Mode & #H X

ESR ( Q | SMMEHR

10,000 14 _000MHz S0Max Fundarmenial
14000 20 . 000MHz 40Max Fundarmental
=20 000MHz F0Max Fundarmenial
40,000 100 00MHz 40Max Third Owvertone
" GULL WING (5585
- w0 - =
3
il
i o
. H
|
124202
i.3
32x01 - -
i | ]
o .:: [l
& ! ;
r pt

RoHS Compliant
EC

Dire

sMechanical Dimensions 8RR

TWO LEADS (P 5| &) wirimin) :m (i)

MAX T 9
69%0,1 - o 22201
i
=
=
H
£l
.’_
=
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1
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py ¥
ey _
o
— ]
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A 7.9
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2x6 TUNING FORK(KH2)

Cp e A T e (] e Bl X )

LHIMNA ELELTHUOMILS PARDA CHY S UAL TELHMNULUGY CURPURA TION

sPart Number Guide
T-FF.FFFK-LC-FT-OT-ESR-TR-G-S

T (TypeB!€) :WB=2 %6 Tuning Fork

F (Frequency 3w 551 52)

LC (Load Capacitance i 3FHLFE) 1 12.5=12 5pf 00=series, ewc

FT (Frequency Toleranceif%F35i3) :30=+230 ppm, etc

OT (Operating Temperawre T{ERAF) :1060=—10'C 1w +60'C 4085=—40°C 1o +85°C, elc
ESR (Equivalent Series ResistanceF S¢PEIR)

TR(Tape and Reel#877) OR B(Bulk Packiifii)

G (Gull WingZ2$%38)

S (Special Requirement}§FEE4)

eElectrical Specifications HS&#

e Holder Type Turning Fork 206(KHZ)
SETE Frequency Range 30, 000KHz 10 200, 00KHz
iR . Frequency Tolerance (AF) (af25°C ) | +10ppm 1o+ 100ppm

l HERERN . Parabalic curvature constant . [=0,035 £0,01 |ppm,/"C
. IT{FEETER [ Operating Temperature Range 10°c ~ 460°Cc 1w —40°C ~ +85°C
. -ﬁ-ﬂ: | i ;:; ng [31.2-5"& | T 1 E;:\prr l;:z.:ll-."-zximd'n
l EFEEETLEE l Storage Temperature Aange [ 40°C 10 +85°C
l fpeE l Shunt Capacitance (C0) l 1.55pF Typical
EhenE [ Mational Capacitance (C1) 2 5fF Typical
:ER-R[T'JEI.Ii‘_I-'F | Drive Level TPW Maximum
SRR [ nsulation Resistance (Rs) [ 500 Megachms Minimum at D.C 100V I

Mgk Load Capacitance (CL) Suggested by customer

eEquivalent Series Resistance and Mode of Operation

SRR

30.000 — 40, 000KHz 40KMAX
40,000 - 60.000KHz ' I0KMAX
60.000 — 70.000KHz ' 26KMAX
70.000 — 100, 00KHz | 22KMAX
100,00 — 200.00KH: ' 20KMAX

sFrequency vs.Temperature Curve

pES Y

LL10% 0
|
0 |
0|

100 TERMP
=30 -20 -10 0 +10 +20 +30 +40 =50 +60 +70 +«B0 (')

ant
EC

eMechanical Dimensions &R

UNIT LRER) o (S

~ o
) = .
A 0xh 2 ] = -
a #
S I = 4

7.0%0,5 b

Lead Forming (3|&:ifi®)

[RET T
& 020,27
0, e 43 0. Max
GULL WING (324535 - {—
1 } a
& Z
<1 X
; H
|
018
a - =
B =1 . = L
== (-] : 8
¥ 4
i ol & }
nEs 0 I~ rtoa
" i 140,3
|
=
= T
| %
\
5 4.3

sugpested wolder pad layout

sReflow Condition EliZE2& 4

40°CESC

150°CE5°C

120sec 1088

CYCLE TIME:200sec Max.
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LHIMNA ELELTHUMILS PARDA CHRYSUAL TELHMULUGY CURPURA TION

2x6 TUNING FORK(MHZ2)

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-G-S

T(TypeR!S) WB=2x6 Tuning Fork

M (Made of OperationifmiFH#EL) : F=Fundamental

F (Frequency ¥R iR 3E)

LC{Load Capacitanceth $iH122) - 20=20pf 00=series, erc
FT (Fraquency Toleranceif¥E5R35) : 30=+30 ppm, erc

o=

FS (Frequency Stabilityi2 8 5045 :80=+ 580 ppm_ ec
¥ ¥im 138 LA ppm,

OT (Operating Termperatwre T{Ei@ ) : 1060=—10°C 10 +60°C 4085=—40'C 1w +85'C, ewc
ESR (Equivalent Series Resistance SR
TR (Tape and Reelf

G (Gull Wing3e$§3) RoHS Compliant
S (Special ReguiremnentdFie Bk Dire 5/EC

OR B (Bulk Packi{3z)

sElectrical Specifications ES5£ eMechanical Dimensions 58IR~

BE Holder Type Turning Fork 206(MHZ) WD SR Y.
MEEE Frequency Range 12, 0000Hz 1w 30, 000WH:z
EERE Frequency Tolerance (AF) (at2S'C) +10ppm 10+ 100ppm TR "‘-‘ i
EEmE Frequency Drift +10ppm 1a + 100ppm :' H
T{ERETEE Operating Temperatuore Range —-10c ~ +680'C w —40'c ~ +85'C 1
r 1 ‘ i
EL Aging (at 25°C) + Sppm /year Maximum . i |
FEEEEE Swrage Temperawre Range —40'C 1w +85'C e
s Shunt Capacitance (CO) 5, 0pF Maxirmum N =1
M RhTh 32 Drive Level 100pW Maximum &
| I | 25
AR Insulation Resistance (Rs) 500 Megachms Minimum at D,C 100V : _r.
RS Load Capacitance (CL) Suggested by customer I 1
p!
= = = = H f 3
eEquivalent Series Resistance and Mode of Operation Lead Forming (5|47
SHEATEGMR o
4 020, 2
Frequency Range SZE7EMH ESR ( O ) SRt Mode #REH o T
12,000-10, DOOMHz 120Max Fundamental | GULL WING (Z2HFaE) ' | i —
10, 000—20, D00MHz 100Max Fundamental ] - | ;
20, 000—30, D00MHz B0Max Fundamental | | I ’ [’
. ) ) 2,550, 15 . N
- (= UE i :
Wl s I I
- PR | I ]
eReflow Condition ElifiE &4 LSS To 720
27018 +—t— — -+
240G H5C ket
150CE5C b / ' b4
25 | 52 s
1200 ! T 10see | sugpested solder pad layout

CYCLE TIME:200sec Max.
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LHIMA ELELTHUOMILS: PARDA CHRY S UAL TELHMNULUGY CURPURA TIOM

3x8 TUNING FORK(KHZ)

sPart Number Guide
T-FF.FFFK-LC-FT-OT-ESR-TR-S

T(TypeRU2) ' W=3x & Tuning Fork

F (Frequency¥RfndfaL)

LC (Load CapacitancefadifF) (12, 5=12 Spf 00=series, etc

FT (Frequency Toleranceif]¥E503E) 30=+30 ppm, erc

OT (Operating Temperatwre L{ER ) 1 1060=—10'C 10 +60°Cc 4085-—40'C w +85'C, ewc /
ESR (Equivalent Series Resistancel¥S{MEin) \ ,f/
TR (Tape and ReeldH7H)

S (Special Requirement$F ok BR)

RoHS Compliant

eElectrical Specifications H5&#] Directive 2002/95/EC
s Holder Type Turning Fork 308(KHZ)
| s=zm Frequency Range 30, 000KHz 10 100, 00KHz
o Frequency Telerance (AF)  (a128°C) + 10ppm 10+ 100ppm eMechanical Dimensions 9I‘ER_']-

Tiem

C

40°'C ~ 485°C

UNIT (042 o U

emperamre

ik | Aging (a1 25°C) l +Epom Syear Maxirmum
| FiEFEaFEE Swrage Temperawre Range -40°C 10 +85°C B Max - !
D 1.75¢F Typica B N
HRE | 3.5iF Typical ! 1
1 4 ]
MENThE Drive Lewel W Maxirmum - T
19 SEERIR N | Insulation Resistance (Rs) 500 Megaohms Minimum at D.C 100V |
1 { | - 10, Ml o)
R E Load Capacitance {CL) Suggested by customer
o
e
v
eEquivalent Series Resistance and Mode of Operation It
FR R R H R | A
Frequency Range SiE7EMH ESR ( O ) S
30,000 — 40, 000KHz 40K Max
40,000 — 100, 00KHz 30K Max
sFrequency vs.Temperature Curve sReflow Condition Elif g &%
MEREHME
af " 240CE5C
S-(107)
-10 |
| 150C+5C
ag |
40 |
-5 |
i 1205ec l I 10gac 1
-0 |
] CYCLE TIME:200sec Max.
100 TEMP

=30 =20 -10 0 +10 +20 +30 +4D =50 +80 +70 +B0 (')
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LHIMA FLELTHUMILS PARDA CHRYSUAL TELHMNULUGY CURPURA TION

3x8 TUNING FORK(MHZ)

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(TypeBIE) : W=3x 8 Tuning Fork

M {Meade of CperationfRiHRT) : F=Fundamental T=Third Overtone, etc

F (Frequency$R#R$03E) :Normal - 5 digitals of Frequency, e.g. 4.0000M, 12.000M
Special = All digitals of Frequency, e,g. 13,225625M

LC (Load Capacitancef§H75) : 20=20pf OO0=series, eic

FT (Frequency Toleranceif%#3§i2) : 30=+30 ppm, etc

FS (Frequency StabilityiR BE4HE) :50=+50 ppm, etc

OT (Operating Temperawre T{ERRE) - 1060=—10°C o +B0'C 4085=—40°C 1o +85°C, stc

ESR (Equivalent Series Resistance3¥H#{PRIT)

TR (Tape and Reelf&i)

S (Special Requirementd R E$)

ant
EC

sElectrical Specifications 5S4
sMechanical Dimensions pBIR <}

He Holder Type Turning Fork 308(MHZ) TR o (R
WELEE Frequency Hange 4 000MHz 10 70, 000MMHz
ik S I Frequency Tolerance (AF) (at25°C) +10ppm 10 + 100ppm
mEmE I Frequency Stability + 10ppm 1o+ 100ppm -
[ :ﬁm'ﬂﬁ’ﬁﬂ U:Jela'.ir‘.;l Terl:‘pcrzl.'c .Haﬁge 10°¢ ~ + 5.0 ¢ to —40 (_1. ~ 485°C . - gt = s “
[ Ei I Aging (at 25°C) + Spprm /year Maximum . [ [ 1 1
FEFERELE | Storage Temperature Range 40'C to +B5°C l 1
. s | Shunt Capacitance (C0) 5.0pF Maximum | | [
METNE | Dvive Level 100UW Maximum | - LT -
fEER R I | Insulation Resistance (Hs) 500 Megachms Minimum at 0.C 100V .
fiaE | Load Capacitance (CL) . E;_-;gf:swd by customer Ry
4}
sEquivalent Series Resistance and Mode of Operation Pa
EFPERMESEX
Frequency Range SAZE7EH ESR ( 0 ) SMMit Mode {R75H0
400006, 0O00MHz ! 120Max Fundamental eReflow Condition [Efi &4
6.0000—10_ 000MHz [ BOMax [ Fundamental '
10.000—27 00OMHz B0Max [ Fundamental BILERE
27, 00035, 000MH:z ' 1008 ax l Third Owertane
36, 000MHz—70. 000MHz BOMax ' Third Overtone ' 150C£5C
1208ec 1 [Fioses |

CYCLE TIME:200sec Max.




3x8 TUNING FORK(SMD)

O e A B (] Fe Bl X )

LHIMA FLELTHUMILS PARDA CHRYSUAL TELHMNULUGY CURPURA TION

sPart Number Guide
T-FF.FFFK-LC-FT-OT-ESR-TR-S

T{Type#)E) :H=3x 8 Tuning Fork(SMD)

F (Frequency$RER$05E) :5 digitals of Frequency, e.g. 32.768%, 100,00

LC (Load Capacitancef$E875)12.5=12 5pf 00=series, e1c

FT (Frequency Toleranceif%#3§i2) - 30=+ 30 ppm, etc

OT (Operating Temperawre T{E;2[E) - 1060=—10C 1o +60°C 4085=—40°C 1o +85°C, ewc
ESR (Equivalent Series ResistanceSFEiPRIT)

TR (Tape and Reelf&if)

S (Special RequirementdFEEEH)

sElectrical Specifications BES5£%

RS Holder Type Turning Fork 308(SMD)
FELTHE Frequency Range 30, 000Hz 1o 200, 00KHz
T EERE Frequency Tolerance (AF)  (a25°C) +10ppm 10+ 100ppm
LT | Parabolic curvature constant [—0,035+ 0,01 Jppen /' C
. T{EEEER . Operating Temperaure Range . —10°'c ~ +60°C 1w —40'c ~ +85°C
e Aging (a1 25C) ' +Sppm,/year Maxiroum
[ 17':{{?:2' SH | Storage T;_-lr'p:"utu'u Range —40°C 10 -35"2
. ;ﬁﬁ}]l}].ﬁ_ Diriwe .Lu,-\--,-l ) W Muxi;uu;n.
R R naulation Resistance (Rs) l 500 Megaohms Minirum at D C 100V I
ok k= Load Capacitance (CL) l Suggested by customer I

eEquivalent Series Resistance and Mode of Operation

FHEmARHRA

30,000 — 40,000KHz 40KMax
40,000 — &0, 000KHz 30KMax
60,000 — 70,000KHz 25KMax
70,000 — 100, 00KHz 22KMax
100,00 — 200, 00KHz 20KMax

eFrequency vs.Temperature Curve
MERELE

Lleioty 0
0

=20 |

=too | I I I TEMP
-3 =20 -i0 0 +10 +20 +30 +40 =50 +80 +70 +80 ()

RoHS Compliant

eMechanical Dimensions $pEIR T

NI TORER) o (RS

8, O0Max
L 2 1
i
-
0.50 Lo u
F
3 TR
5.50
23
N i 1} 1 r
. o
]
[ R
e § I |
| ¢ L
= =

suggested solder pad layout

eReflow Condition Efig&%

WCESC

150°CE5°C

1205ec 108ee

CYCLE TIME:200sec Max.
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LHIMA FLELTHUMILS PANDA CHRY S UAL TELHMNULUGY CURPURA TION

4.7x12.5 TUNING FORK(SMD)

sPart Number Guide
T-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(Type®IE) :HB=4.7x12.5 Tuning Fork (SMD)

F (Frequency$RER$05E) :5 digitals of Frequency, e.g. 3.50008, 70.000M

LC (Load Capacitancef $068.5) 20=20pf 00=series, etc

FT (Frequency Toleranceif%#3§i2) - 30=+30 ppm, etc

FS (Frequency Stabilityil & 4fi%) :50=+50 ppm, etc

OT (Operating Temperawre T{E;2E) - 1060=—10C 1o +60°C 4085=—40°C 1o +85°C, ewc
ESR (Equivalent Series Resistance3FEiPHIT)

TR (Tape and Reel3&H5)

S (Special Requirementd ik EH)

RoHS Compliant

sElectrical Specifications BES5£%

B Holder Type Turning Fork 4.7 x 12.5(SMD)
FELTHE Frequency Range 3, 50000Hz 1o 70, 000NHz
HEERE [ Frequency Tolerance (AF) (a25°C) | +10ppm 10+ 100ppm eMechanical Dimensions QI‘ER_.]-
| EMIRE | Frequency Swbilty | +10ppm o £100ppm |
. T{EEEER . Operating Temperaure Range . —10°'c ~ +60°C 1w —40'c ~ +85°C I UNITORER) o (S
. Eik . l + Sppm /year Maxirum I e
FEREE | wre Range | —40C w +85¢ | [ = | & »
o ﬁl:u.n.[-.C.Jp:;.c:.[lullll;.u {C:n;' T '1|_,F_h‘J:nun o . [ E .
} } 2
MENIhE Drive Level 100pW Maxirurm M
EERRE LT l nsulation Resistance (Rs) l 500 Megaohes Minimum at D.C 100V I ; ll 0.8 T ® E
ﬁ_ﬁrﬂfﬁ- | Liad Cupuciiu"&;:‘ .'i:L fl- | éuggr,'c.[f:-;; by customer |
. o 8
«Equivalent Series Resistance and Mode of Operation Y '
SUBATHEHBR )
Frequency Range $HE7EM ESR ( 0 ) %# AR Mode #8535 #3( : __t __l__
3.5000 4 0000MHz 150Max Fundamental o — =
40000 — 6.0000MH:z 120Max Fundamental -_-].4; - ‘!' |
& 0000 10 000MHz BOMax Fundamental suggested solder gad layout
10,000 — 27 000MHz ' 50Max ' Fundamental '
27.000 — 35.000MH: | 30Max [ Fundamental
27000 36 000MHz 100Max Third Overtone
36000 70 000MHz BOMax Third Overtone

sFrequency vs.Temperature Curve eReflow Condition [Ei%iE &4
MEREME

WOCEST
o ©

- 150°CX5°C
U

1205ec 1088e

CYCLE TIME:2005ec Max.

ool 1 1 1 1 1 I ¥ 1 ] 1 TEMP
=3} =20 -i0 0 +10 +20 +30 +40 =50 +80 +70 +80 ()




3x9 TUNING FORK(MHZ)
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LHIMNA FLELTHUOMILS PANDA CHRY S UAL TELHMNULUGY CURPURA TION

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(Type®IE) : WF=3x9 Tuning Fork

M {Made of CperationfRiHRT) : F=Fundamental T=Third Overtone, etc

F (Frequency$R#R$05E) :Normal - 5 digitals of Frequency, e.g. 4.0000M, 12 000M
Special = All digitals of Frequency, e,g. 13,225625M

LC (Load Capacitancef§EH75) : 20=20pf OO0=series, eic

FT (Frequency Toleranceif%#3§i2) : 30=+30 ppm, etc

FS (Frequency StabilityiR BESRE) :50=+50 ppm, etc

OT (Operating Temperatwre T{ERE) - 1060=—10'C o +60°'C 4085=—40°C 10 +B5'C, ew

ESR (Equivalent Series Resistance3F PRI

TR (Tape and Reelf&i)

S (Special RequirementdZEE$)

sElectrical Specifications 5S4

#He Holder Type Turning Fork 309(MHZ)
WELEE Frequency Hange 4 00000Hz o 7O, 0000Hz
iHEsmE I Frequency Tolerance (AF) (at25°C) + 10ppm 10+ 100ppm
mEEE I Frequency Stability +10ppm 0 + 100ppm

[ TiemERM |  Operating Temperanre Range | —101C ~ +60C 1o —40'C ~ +85¢C

[ Ei I Aging (at 25°C) + Sppm /year Maximum

FRERELE | Storage Temperature Range 40°C 1o +85°C

[ s | Shunt Capacitance (C0) 5.0pF Maximum

BECEEE © Drive Lewel | 100pW Maximum

[ Qﬁfsll;l}ﬁ_ | Insulation ;1-cs-is-'.ance l'isj 50\1 \-'-e-gac-"ms h-’ln;rrun’ at O.C 100V |
,ﬂ‘_ﬂ%ﬁ ] h _n;:apae-[-ance [LLT 1 --5__ggrs1rd by r_:mrr'cr_

sEquivalent Series Resistance and Mode of Operation

SRR RN

Frequency Range SAZE7EH ESR ( O ) MMt Mode #EEH
4,0000-6, 000UMHz | 120Max Fundamental
6.0000—10_ 000MHz | 8OMax [ Fundamental
10.,000—27, 000MHz 1 50Max | Fundamental
2700035, 000MHz | 100Max [ Third Overtane

36, 00OMHz—70 , 000MHz | 80Max ' Third Overtane

“

RoHS Compliant

EC

sMechanical Dimensions 5 EIR <}

LT AT o (S

=) .-u
= (=]
. H i)
- £.820.2 - H =
= (=]
f ' 1
i
H
- %.4620.5 =
T
L
v

eReflow Condition [Ei%i§ &4

240CE5C

150°CE5°C

120sec “] S 10sec |

CYCLE TIME:200sec Max.
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LHIMNA FLELTHUOMILS PARDA CHRY S UAL TELHMNULUGY CURPURA TION

3x10 TUNING FORK(MHZ2)

sPart Number Guide
T-M-FF.FFFM-LC-FTFS-OT-ESR-TR-S

T(TypeR!Z) . WD=3%10 Tuning Fork

M (Mode of OperationifiF#8i5,) - F=Fundamental

F (Frequency 37 ¥R0538) -5 digitals of Frequency, e.g. 3.5000M, 4 0000M

LC (Load Capacitancefh §{HL ) : 20=20pf 00=series, etc

FT (Frequency Toleranceiflj$F45i%) - 30=+30 ppm, etc

FS (Frequency Stability;2 [ $3%) ;50=+50 ppm, etc

OT (Operating Tamperature T {E£iS ) : 1060=—10°C to 460°C 4085=—40°C to 4+85°C, etc

ESR (Equivalent Series Resistance 32
TR (Tape and Reel(E7H)

S (Special Requirement$% 75 k)

sElectrical Specifications 58

eMechanical Dimensions pEIR <}
Holder Type

Frequency Range

Turning Fork 310 (MHZ)
3.5000Hz 10 4. 000MHz

UNIET (AT o R

WEEE R E [ Frequency Tolerance (AF) (at25°C) | + 10ppm 1o+ 100ppm
REE [ Frequency Stability l + 10ppm 1o+ 100ppm - -
j IT{EEREER Operating Temnperawre Range 10°c ~ +80°C 1w —40C ~ +85°C - 10, THAY _ 3 z
HHER Equivalent Series Resistance 15001 Maximum o L
i Aging (a1t 25'C) + Sppm /year Maximum I ! !

Storage Temperature Range

FFEELEHE
'rﬁrEb; Shunt Capacitance (CO)

40°C 10 +85°C

1.35¢F Typical

0.0 1. QMAX
i RE | Mational Capacitance (C1) 3 5fF Typical &
MEITHE | Drive Level TW Maximum | "'\t
SpERRR I Insulation Resistance [Rs) 500 Megachms Minimum at D.C 100V I ey
ik ihc | Load Capacitance (CL) Suggested by customer . L

sReflow Condition Elifiig2 &4

240°CX5C

1S0CX5°C

10zec 10ses

CYCLE TIME:200sec Max.
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LHIMA FLELTHUOMILS PANDA CHRYSTAL TELHMULUGY LURPURA TION

5x7 SMD OSCILLATOR(HCMOS/TTL)

sPart Number Guide
T-V-S-FF.FFFM- FS-OT-OP -TR-S

TiType#lE) 0=Fx 7x 1 4mm Max ceramic osc

OF=5%7x1 4mm Max ceramic osc(side pad)
Vilnput Voltaged§i NEBFE) :1.8=1.8V 2,5=2.5V 2, 85=2 85V
S (Symmetry 557 EE) - 5=45 /55 Max B=40,/80 Max
- & digitalz of Frequency, e.g. B.0000M, 1Z.000M

3=3.3v 5=5.0V, etwc

F (Frequency3w¥#R4R3E) : Mormal
Special — All digitals of Frequency, e.g. 13 225625M

FS (Frequency Stability 2852 :50=+50 ppm, etc

OT (Operating Temperature T{EiR ) :0070= 0°C to +70°C 4085= —40°C 1o +85°C, etc

OP (Outputfi 1) - 1=15PF HCMOS 2=10TTL 3=30PF 4=50PF 5=10TTL /15PF

TR (Tape and ReelifiH)

S (Special Requirementdi i EH)

sElectrical Specifications B5 &%

2s Holder Type 5x7mm SMD OSCILLATOR
HEEE Frequency Range 1.0000 MHz to 150.00 MHz
PryPen Frequency Scability + ZEpprn 10 +50ppm eMechanical Dimensions 5 &R}
| HMANEE | Supply Voltage 5.0V or 3.3V +10% INITORED) o ()
| _':'_1'E,,F..,I§',?Eﬂ | D_nera:l.rf}:.Tempef.al_'e Range -10'c ~ +80°C o —40'C ~ +85¢C I T2t i Drawing For 0
fETEiS G E Storage Temperature Rangs —_40'C ~ +B5'C /—55'C ~ +125°C I
[ S | Symmetry (Duty Cycle) 40 /60 Standard u:
wy Ourpun Load _ 10 TTL or 15pF HCMOS )
AR Curent Consumption (15pf only) 1,0000MHz — 38, 000MHz=25mA Max 3
. . (5.0v) " | :'o'ﬁl_-ﬁf‘f.-"i: - 70 Ohﬂ:‘\-‘H;- 50"r|-'-\- Max . =
I 70.0000MHz — 150, 00MHz=80mA Max . R :
Current Consumption (15pf only) [ ]_t).mp/.—i; — ’_ﬁ 0[:-3.‘\.‘!.-!:. .20:-n,-5:lr-.’.u:; . s
{ 1.8V 2.5V 2. 85V 3.3V) 35.0000MHz — 70 000MHz=40mA f'.fusc | I N 1 4 | .
70.0000MHz — 150, 0OMHz=60mA Max o -
-J:ji TR |'Fﬂ- Rise /Fall Time [ 10nS Max . E )

sTest Circuit i B 2§ > i

L 5 0a i
. Frequency
A . . Vs Counter
T L] " 120 15 o Drawing For OF
T ,)_mdu_.._..mmw
+¥s _ Oscillater @ J [ B
4 3o L 8 09
Power — Oscilloscope i |
Suppiy [ 1 2: T )
L. ] I . z
vV | =atF == 15pF 1 _
| B
[ 5.08 -
[ ] L] L ] L ] L] |
= 1 4 | T
eReflow Condition B8 &4 l N N
{1 o1
HOCESC =
PIN FURCTI0H ] e 5. 08 -
150°C 50 | i KRG or Tri-state suggested solder pad lapout
' 2 G oaand
3 Dutput
] Ydd
120ses [ 10sec | 5 Crysia
o Gryatal

CYCLE TIME:200sec Max.
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LHIMA FLELTHUMILS PANDA CHRY S UAL TEUHMULUGY CURPURA TION

5x7 SMD OSC(PECL)

sPart Number Guide
T-V-S -FF.FFFM -FS$-OT-P-TR-S

T (TypeRl2)  OH=5X7SMD OSC ,PECL/LVDS Output
Vilnput Vohagedi ABRIE) :3=3 3V 2.5=2 5V, ewc
S (Symmetry i 52EE) :5=45 /55 Max 5=40,/60 Max

F (Frequency ¥R FRSREE) ‘Normal - 5 digitals of Frequency, e.g. 8. 0000M, 12 000M
Special = All digitals of Frequency, e.g. 13, 225625M

FS (Frequency Stability 2 533

=) :50=+50 ppm,etc

OT (Operating Temperature T{ERE) :0070=0C 10 +70°C 4085=—40°C 1w +85'C _ewc
P (Ourpundfi ) : P=PECL
TR (Tape and ReeldiH)

S (Special Requirementds i B k)

RoHS Compliant

- . & " cren
eElectrical Specifications B £ buic BEE
s Holder Type Sx7mm SMD OSC{PECL Output)
HELE Frequency Range 1.00000MHz 10 220, QOMH E H H
mEEE 9 e 22 . eMechanical Dimensions M EIR~}
SnE Frequency Stability +25ppm 10 + 50ppm
[ WANEE | Supply Voltage 2.5V or 3.3V +109% UH T {4 - e (3G
TiEEE R Operating Temperature Range —10C ~ +60°C 1o —40'C ~ +85C
e eAY e gryin Storage Temperature Range —40'C ~ +B5'C /-55'C ~ +125°C 3
| I - - .
h =L Symmetry (Duty Cycle) 40 /80 Standard ; ~
ARk Load 500 _:; ! 7 1
. Current Consumption (2 5V) ESmA Typ(88mA max) = :
iR - — . |
Current Consumption (3, 3V) BOmA yp(90mA max)
R (s Phase Maise —130dBe /He@1KHz (155, 52MHe 3_3V)
#zh Rms Jitter (12KHz 10 20MHz) 0,17Ps(156, 25MHz 3, 3V)
R Typical Fregquency 61, 4dhvHz 122 BEMHE, 155 52z, 156, 25WHe T
| J ¥
“ . 4
- *l L
— l |
eTest Circuit i # & P
L 254, 254
OE VCC
2.0V
PAD MO, CORMECT 108
& W or Tri-state
NC SMD N 00 [ = | i
Modul e
# Grguand
Oscilloscope
[ I
¥ Qutput
Agilent 548554 DSO = =
a5 Output
H00 [ ' |
GND ouT 0a [ = | ot

- sReflow Condition B8 &4

250°CX5°C

150°CE5C

1H)sec 10sec

GYCLE TIME:200sec Max.
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LHIMNA ELELTHUOMILS PARDA CHRY S UAL TELHMNULUGY CURPURA TION

5x7 SMD OSC(LVDS)

sPart Number Guide
T-V-5 -FF.FFFM -FS-OT-D-TR-S

T(TypeR!E) : OH=5XTSMD OSC ,PECL /LVDS Quiput

Vilnput Vohagedfi ABRJE) :3=3 3V 2.5=2 5V, ewc

S (Symenetry h Z2EE) 5=45 /55 Max 6=40,60 Max

F (Frequency ¥RfniR=3L) - Normal 5 digitals of Frequency, e.g. & 0000M, 12, 000M
Special = All digitals of Frequency, e.g. 13, 225625M

FS (Frequency Stability 25013 ) :50=+50 ppm, et

OT (Operating Temperature T{ERE) :0070=0C 10 +70°C 4085=—40°C 1o +85'C _ewc

D (Qurpurdfitt) :D=LVDS

TR{Tape and Reel4&7H)
5 (Special chuiu’,‘nm.ﬂ[?#ﬁ-ﬂ:'fki ROHS Colnp“ant
n = - .
eElectrical Specifications B £ bl BEC
s Holder Type 5x7mm SMD OSC(LVDS Output)
B E Frequency Range 1.0000MHz 10 220, 00MH H H H
sweE | : . S B oD eMechanical Dimensions 5 &R
SnE Frequency Stability +25ppm 1o+ 50ppm
WANEE Supply Voltage 2.5V or 3.3V +109% UH T {4 - e (3
Tii2ECE Operating Temperature Range —10c ~ +80°C 1w —40°C ~ +85°C
fgfFiECE Storage Temperature Range —40°c ~ +85°C /—55'Cc ~ +125°C z
h =L Symmetry (Duty Cycle) 40 /B0 Standard ) ~
it 74 Load 10002 8 1 ; y
. Current Consumption (2 5V) 5SmA Typ(8BmA max) o :
mERE 1 ' ’ l
Current Consumnption (3_3V) BOmA yp(90mA max)
R {Ens s Phase Maise —130dBe /He@1KHz (155, 52MHe 3. 3V)
#zh Ams Jitter (12KHz 10 20MHz) 0,17Ps({156, 25MHz 3,3V)
AR Typical Frequency B1,440Hz, 122 BaMHE, 155 52vHz, 156, 25MHz T
| | J T
1 _.4 i
bt

eTest Circuit i f 25 O T e

L 254, 258
OE VCC
-
2.0 PAD MO CONMECT 10
1 WC or Tri-state
NC SMD  ourn | | - —= =
Module 0 Ground
~ Osecil loscope
M o I &
8l Agilent 548554 DSO - oL
a5 Output
GND ouT T T 1 L o | i

13V | ® eReflow Condition [Eif1g &4

250°CX5°C

150°CE5C

1H)sec 10sec

GYCGLE TIME:200sec Max.
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LHIMA FLELTHUOMILS PARDA CHRYSUAL TELHMNULUGY CURPURA TION

5x3.2 SMD OSCILLATOR

sPart Number Guide
T-V-S5-FF.FFFM- FS-OT-OP -TR-S

T(Typedd=) -A=5x 3, 2X 1, 3mm Max ceramic osc

Viinput Voltagelfi A LE) :1.8=1 8V 2 5=2 5V 2 85=2 85V 3=3_ 3V G5=5.0V, etc

S:jSvmmetry.'_IEH',} 5=45 /55 Max =40 /B0 Max

F (FrequencydRERS5 %) :Normal - 5 digitals of Frequency, e_g. 8. 0000M, 12 000M
Special — All digitals of Frequency, e.g. 13 225625M

FS (Frequency Stability 2483} :50=+50 ppm, etc

OT (Operating Temperature T{ERM) :0070= 0°C 1w +70°C 4085= —40°C 10 +85°C, etc

OP (Qutputdfii i) 1 1=15PF HCMOS 2=10TTL 3=30FF 4=S0PF S=10TTL 15PF

TR (Tape and Reelifif)

S (Special Requirementd§Fk3E k)

Pb J RoHS Compliant
eElectrical Specifications ES5£ Free Q§ Direct v

Bs Holder Type 5x3.2mm SMD OSCILLATOR

ST Frequency Range 1.00000MHz 10 150, 00WHz
wEE | Frequency Stability + 25ppm 10 +50ppm eMechanical Dimensions &R}
WANEE I Supply Voliage r 3.3V +10%
T{EiD TR E | Operating Temperature Range C w —40'c ~ 485°C NIT AL o ()
b T4 | Storage Temperatwre Range —40°C ~ 485°C /=BB'C ~ +125°C - 50,1 o
&L Symmerry (Duty Cycle) 40 /80 Standard I /.'”,3
i | Cutput Load 10 TTL or 15pF HCMOS - : [
. 1 I 1 - : I ol B -
MR | Current Consurmption [ 15gf only) 1.0000MHz — 3 —25mA, Max i E T A
(5.0V) 36,000MHz — 70.000MHz=B0mA Max ] B 4 :
+ 1 1 2
70, 0000Hz — 150 00WHz=B80maA Max
Current Consumption [ 15gf only) 1.00000Hz — DOONHz=20muA  Max | i o
- o
( 1.8V 2.5V 2.B5V 3.3V) 36,000MHz — 70, 000MHz=40maA Max —— — |
70, 0000Hz — 150 00WHz=B0maA Max 1 // i
— et _ L | o e
TR | Rise /Fall Time 1005 Max - =
2. 54
= -
eTest Circuit jllif B 2§ ks !
“ Frequency Vi ) [
A ® ® +Vs Counter ed] 1.2 | =
r—' I = . o~
TEIIIIIIE 4 o r oy T T T
o 3 r\:-‘ '
P [ L S 3 T T
+Vs Oscillator 18
: 4 3o * s |
Power I - 28 ]
- Oscilloscope
Suppiy ] o1 2
L T . ™ [ I sageested solder pad layout
v =QqiF /! == 15pF*
PIN FUNGT 10H
L] L] L] . o
_— 1 W/C or Tri-state
N Giraund
eReflow Condition El7§ &##
260°CE5C + vid

150°CE£5°C

120ses 10gec

CYCLE TIME:200sec Max.
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3.2x2.5 SMD OSCILLATOR

sPart Number Guide
T-V-5-FF.FFFM- FS-OT-OP -TR-S

Ti(TypeflS) :L=3.2x2 5x1.2mm Max ceramic osc
V(Input Volagedi ABRJE) 11, 8=1 8V 2 5=2 6V 2 85=2 85V 3=3 3V B5=5.0V, ewc
S (Symmeury & =P HE) (5=45 /55 Max 6=40,/60 Max

F (Frequency¥nER40%) :Normal — 5 digitals of Frequency, e g. B.0000M, 12_000M

Special — All digitals of Frequemcy, e.g. 13, 225625M
FS (Frequency Stability 2502 :50=+50 ppm, etc
OT (Operating Temperatwre T{ERAL) :0070= 0'C 10 +70°'C 4085= —40°C 1o +85°C, eic
OP (Outputii it ) - 1=15PF HCMOS  2=10TTL 3=30PF 4=50PF 5=10TTL /15PF
TR (Tape and ReelfEH5)
S (Special RequirementddTe i)

sElectrical Specifications 52 Di

RoHS Compliant

e Holder Type 3.2%2.5mm SMD OSCILLATOR
‘;ﬁ?f[ﬂ Frequency Range 1.00000Hz 10 150, 00MHz
HemE Frequency Stability + 25ppm 10 +50ppm .MEChan.cal D.me“5|°“s 9|‘£R_'j-
“’E‘j)\%ﬁ Supply Voliage 5.0V or 3,3V 1088
r ——— — Sy - UNIT (R o ()
IiEBEEE Operating Temperawre Range —10'c ~ +60°Cc 1w —40'Cc ~ +85°C -
‘Igﬂi{n&l'i :E_t Storage Tempesature Range —40'c ~ +B85c /-55'Cc ~ +125°C - 3.2£0.1 -l
H=H Symmetry (Duty Cyele) 40,780 Standard i ,j. ,j
i Output Load 156F HCMOS or 10TTL - H
.ﬁg%fﬁ. Currem Consumption (15pf only) 1,0000MHz — 150, 00MHz=25maA Max ,!
pre—— 4}
(5.0V) | 1 _— ¢l
Currem Consumption (15pf only) 1,0000MHz — 150, 0OMHz=20mA Max - 2 -
1 F
( 1.8V 2,5V 2 _B5V 3,3V) ?
| E# /T BERtE) Rise /Fall Time 1005 Max ! A
i
eTest Circuit i B
, Frequency
A . . Vs Counter
T i
+Vs [ Oscillator e
o4 o L el 1
Power . v ’ ! -
. — Oscilloscope > 1 T 1
Suppiy | 1 25 148
I . . | | | 2854 |
v =01wF = 15pF ¥
I A suggested polder pad layout
* L * * &
_
PIN FUBET 8
NEC or Tri-stats
eReflow Condition ElFE&H .
260CE5C | 3 | Gutgut
4 Vad

150°C£5°C

120sec 10aee

CYCLE TIME:200sec Max.
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LHIMA FLELTHUOMILS PANDA CHRYSUAL TELHMULUGY CURPURA TION

2.5x2.0 SMD OSCILLATOR

sPart Number Guide
T-V-5-FF.FFFM-FS-OT-OP-TR-S

Ti(TypeflS) ON=2 Bx2 0x0. 9nm Max ceramic osc
V (Input Voliagedi AEBRJE) 11 .8=1 8V 2 5=2 6V 2 85=2 85V 3=3. 3V ewc
S (Symmeuy & =2HE) (5=45 /55 Max 6=40,/60 Max

F (Frequency¥nER 453 :Normal — 5 digitals of Frequency, e g. B.0000M, 12_000M
Special — All digitals of Frequemcy, e.g. 13, 225625M

FS (Frequency Stability 2502 :50=+50 ppm, etc

OT (Operating Temperatwore T{ERAL) :0070= 0'C 10 +70°'C 4085= —40°C 1o +85°C, eic

OP (Out putdfity) : 1=15PF HCMOS 2=10TTL 3=30PF 4=50PF 5=10TTL15PF

TR (Tape and ReelfEH5)

S (Special Requirementds®e i)

RoHS Compliant

eElectrical Specifications 252 2
e Holder Type 25x%2.0mm SMD
BELE | Frequency Range 1.0000WHz to 80 000MHz | sMechanical Dimensions ﬂ‘ER_‘r
BmE Fraquency Stability + 25ppm 1o+ S50ppm
HNEE [ Supply Voltage 5.0V or 3.3V +10% ' URIT () o
I{EiaEEME | Operating Temperawre Range 10°C ~ +60°C 10 —40'C ~ 4+85°C -
Ji&'—;.‘i&.‘i?ﬁ}i I Storage Temperatura Han:c;e 4:-(; ~ +B5°C /55 .(; - +125i: 2.50:0.10
52t | Symmetry (Duty Cycle) 40 /80 Standard
i [ Output Load 15pF HCMOS or 10TTL
PR [ curent Consumnption {15pf only) 1.0000MHz — 60_D0OMHz=15mA Max |
i IE_U:\'J ) '
Currert Consumption {15pf only) 1. 0000NMHz 60 _000MHz=10mA Max |
[ 1.8V 2.5V 2 BEV 3.3V) |
#H —FF'%E’]_'FUL Rise /Fall Tima 10nS Max

eTest Circuit i B 2§
g
; Frequency 2
A . * Vs Counter —d2
o TOTIITETT 2
+Vs . Oscillator #4 | 185200 | #3 1.10 Jo75] 1.0 |
T A Jo—t L ]
Power .
= Oscilloscope
Suppiy 1 2
v =01F == 15pF*
. y . suggested solder pad layout
L L ] L - -
- PIN FUNCT 1N

eReflow Condition B8 &4 ] e

7 Bround
WOCESC 1 Dutgut
4 vad
150CESCT

12058c 10sec

CYCLE TIME:200sec Max.
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FULL SIZE (14PIN) OSCILLATOR

sPart Number Guide
T-V-S-FF.FFFM- FS-OT-OP -TU-S

T(Type®2) :Q=FULL SIZE (14PIN) OSCILLATOR l
VInput Voltagedfi AEBJE) :3=3.3V 5=5.0V, eic _ 1
S (Symmetry 58 EE) :5=45 /55 Max 6=40,/80 Max l

F(Frequency T FR513E) :Normal — 5 digitals of Frequency, e.g. 8.0000M, 12 000M

Special - All digitals of Frequency, e.g. 13 225625M

FS (Frequency Stability 2402 ) :50=+50 ppm, ec

OT (Operating Temperature T {Fi2 ) -0070= 0°C to +70°C 4085= —40°C 1o 4857C, etwc
OP {Outputhfiy ) 2=10TTL 3=30PF 4=50PF 5=10TTL /15FF

TU (Tube{ERE)

S (Special ReguirernentfFie 82

1=15FPF HCMOS

sElectrical Specifications BS5£¥

e Holder Type FULL SIZE (14PIN) OSCILLATOR
HELRE Frequency Fange 1. 00000Hz to 100, 00MHz
| BmE Frequency Stability +25ppm 1o +50ppm .MEChan.cal D.mEHSIons 9I‘ER_.]-
E Supply Voltage I roaoav +10%
: WMNEE | pely Voliag 5.0W or 3.3V #1085 T L o T
| IfEeEEE Operating Temperature Range 10°c ~ 460°C o —40'C ~ 485¢C
tETF e EEE Storage Temnperatura Hange 400 ~ 485°C BR'C -~ 4+1258°¢C -
e =H Symmetry (Duty Cycle) 40 /60 Standard b
ot Output Load 5.0 V 10TTL or 15pF HCMOS
Output Load 3.3 V 10TTL or 15pF HCMOS ,
EIE RN | Current Consumption 5.0V (15gf only) | 1. 0000MH: 36 000MHz=25mA Max |
_ [ 35.000MHz — 70, 000MHz=60mA Max |
: 70.000MHz — 100, 0OMHz=B0mA Max | 3
f - | 2
| Current Consurmption 3,3V (15pf only) | 1. 0000MH:z 36 000MHz=20mA Max wi
36 000NHz 70, 000MHz=40mA Max (
| 70.000MHz — 100, 00MHz=60mA Max L =T
| 1 | =
| E#/TRERE Rise /Fall Tima 10nS Max = J 0. 55 NAX
L 1 4
eTest Circuit i}l B B
p +y Frequency
A - . 8 Counter PN PINT
TIRITIT _\- 15, 2420, 20 F
A -
Y ral
Vs |Oscillator ‘bf“. r,\:mf +7
L 14 8ot . E - . _,:,I
gl = Oscilloscope : ~ O g
Suppily - N i et \. q =
V) =anF | == 15pF * % |
\ . LY, 20,50 MAX \ PINE
L ] L ] L ] - &
=
sReflow Condition EifE&H - —
20CE5C i W/C ar Tri-state
Giraund
150°CE5C & Outpat
1 vad
1205ec l I 10sec 1

GYCLE TIME.200sec Max,
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HALF SIZE (8PIN) OSCILLATOR

sPart Number Guide

T-V-S-FF.FFFM- FS-OT-OP -TU-S |

T(TypeHI ) -QB=HALF SIZE (8PIN) OSCILLATOR l
WV (Iinput Voltagedfi AN ) -3=3.3V 5=5 0V, etc l‘ - i
S (Symmetry 555 HE) 15245 /55 Max 6=40 /60 Max ; N
F (Frequency#FER50%) :Mormal — 5 digitalz of Frequency, e.g. 8.0000M, 12 000M g
Special — All digitals of Frequency, e g. 13 225625M /
FS (Frequency Stability 2803) :50=+50 ppm, etc . /

OT (Operating Temperawre T{EiRE) :0070= 0°C w +70°C 4085= —40°C 10 +85°C, ewc
OP (OQutputdi tH) : 1=15PF HCMOS  2=10TTL 3=30PF 4=50PF S5=10TTL,15PF

TU (TubeiX )
S (Special Requirement$FEEE )

ant
Electrical Specifications S &% Direciv EC
s Holder Type HALF SIZE (8PIN) OSCILLATOR
RERE | Frequency Range | 1.00000Hz to 100 00WHz |
RmE | Frequancy Stability | + 25ppm 1o+ 50ppm [ sMechanical Dimensions ﬂ‘ﬁR_‘r
. EINEIE | Supply Voltage | 5.0V or 3.3V 109 E—
IiriaEiaM | Operating Temperawre Range | 10 = 480°C 1w —40C ~ +85°C
. ffFFREIEE Storage Temperatura Aange 40'c ~ +B5°C /-BEC ~ +125°C
l 55 [ S','n'r%:r:r:.- (Duty Cycle) [ 40,780 Standard
i ' Output Load 5.0 W [ 10TTL or 15pF HCMOS
I Output Load 3.3 WV l 10TTL or 15pF HCMOS

IR Current Consurmption 5.0V (15gf only) | 1.0000MHz — 36 000MHz=25mA Max

36 000NHz 70 000MHz=860mA Max

70 _000NHz 100 00MHz=E0mA Max

Current Consumption 3.3V (15pf only) | 1.0000MH:z 36 000MHz=20mA Max

36.000MHz — 70.000MHz=40mA Max 5!

| 70 000hHz 100 00MHz=80m»A Max | t.

lJ'_ﬂ —Fl-:%ﬁ’]_'ﬂl Rise /Fall Tima l 10nS Max :c:.
:F

045405

eTest Circuit it 8 2%

. Frequency
A . . +Vs Counter
TEITETELL _Dl‘_“\ T E2ED 15 pil ]
s Oscillator [ AN
I 28 55 | gl . :
Power i : !
s Oscilloscope e H
Suppiy 1 % f' :
V| ==aiF == 15pF* / e
e } Pl 1274045 _|“FINS
' . . -

s Reflow Condition Elifig &4 ARGTIoH

i WG er Tri-state

g
280°CX5C i Ground
5 Dt pit
150°CE£5C
] Wdd

10z 105ec

CYCLE TIME:200sec Max
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LHIMNA FLELTHUMILS PANDA CHRY S UAL TELHMULUGY CURPURA TION

5x7 SMD VCXO

sPart Number Guide
T-V-FF.FFFM -F5-OT-Pu-TR-S

T(Type#! 2) :V=5%7 SMD VCXO

Vlnput Voltagedi ABLE) :3=3.3V 5=5.0V, etc

F (Frequencyd7ER50%E) :Normal — 5 digitals of Frequency, e.g. B8.0000M, 12 000M
Special — All digitals of Frequency, e.g. 13_225625M

FS (Freguency Stability 2452 ) - 50=+ 50 ppm_etc

OT {Operating Temperature T {i

Pu (Pullability) : 100=100ppm _etc

) - 0070=0'C 10 +70°C 4085=-40'C w +85°C .etc

TR{Tape and Reeli&iF)

5 (Special Requirementi B ES)

sElectrical Specifications B5 &%

as Holder Type: 5x7mm SMD VCXO
R - v Aanoe F 1.0000 10 80,000 | 80000 1w 250,00 MHz = = H
4736 75 ) Frequency Range | . o , P 20.00 | eMechanical Dimensions 5pE R <t
B Frequancy Swbility | AFF +25 1w +50 ppm
AHRE et Vohage | Vdd | 50033+ 1089 | 330 |V L T o )
EsE Contrcl  Voltage Ve [1.B5+15ar25+225 1.65+15 v
T T T T | 7015
i MBI Inpue Current Idd 20 Max 35 Max mé I 1
ITEBFEEE | Operating Tarpeaure 10 = +60 1o —40 ~ +85 C .
P{FBEEE | Swage Tenpware 40 ~ 4+B5 /=55 ~ 4125 c s
L # T EERLE Rise /Fall Time Tr/TH 5 Max ns -
L i 1 } L
&=t Duty Cycle 40 /80 Standard =
s Linearity ' ' 1094 Max ' [ . =4
3| i Pullasility [ F 50~ + 100 [ ppm o
3 L
I T E
fichim-a Phase MNoise —140dBe /Hz@1KHz |—120dBe /Hz@1KH4 !
LI
ol = s Jime -
Hhah i'_p_'(H;\m 'g;“_;_,:, 1 Max 2.5 yp Ps :
e , = 2,048 16384 125 52 Pin Conmsation -
RS ypical Frequency 2768 6144 . MHz : ! 1 I ;
70656 77.78 - | | P FURGT 1o ) e i
--I -b-—
| | WolLage esntial | 354, 284
.Te'st Cirﬁuit aﬂ aﬂ I : | b | suggested solder pad layout
¥ Groand
- i AI ! +Ve 4 Ouitput
20k . l § l KRG or Tristate
10, 0k | == . | !
1 2 3 = & vas
& 5 4 Oscillator
s .
& - oo o
: eReflow Condition E# 8 &4
— e * .
I = Q1yF - \ORE Oscilloscope
/ 260°C*5'C
o & & @
—— Frequency Gounter 150C£5C

1Hz0c 10sec

CYCLE TIME:200sec Max.
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5x7 SMD VCXO(LVDS)

sPart Number Guide
T-V-FF.FFFM -FS5-OT-Pu-D-TR-S

T(Type#l5) :VH=5XT SMD VCX0O, PECL/LVDS Output

V{Input Voltagedi ABLFE) : 3=3. 3V

F (Frequencyd7ER50%) :Normal — 5 digitals of Frequency, e.g. B8.0000M, 12 000M
Special - All digitals of Frequency, e.g. 13_225625M

FS (Freguency Stability 22452 ) - 50= + 50 ppm_etc

OT {Operating Temperature T {Fi

Pu (Pullability) : 100=100ppm _etc

D (Ourpunli i #E ) . D=LVDS

[F) - 0070=0°C 10 +70°C 4085=-40'C w +85°C .etc

TR (Tape and Reel!8H)
5 (Special RequirementiBEES)

sElectrical Specifications BS&#

Bs Holder Type Sx7mm SMD VCXO(LVDS)
mEE Frequency Rarge F 1.0000 to 80.000 | 60.000 w 250.00 | MHz
R Frequency Swabily | AFF +25 1w +50 ppm
1 1 T [LTREE EraR 1 = 3
WANAE nput Voltage Vidd 3.3 £ 10% b
ERIRE Conrl  Viohiage Ve 165415 or 25%+225 v b el
i R Irpur Curens | 40 Max 70 Max i I
IE2EEE Operating Ternperanre —10 -~ 4B0 1w —40 -~ 485 c o
| | | { ]
FEEETEE Swrage Termperanre 40 ~ +85/-585 ~ +125 C -
TR Rise,/Fall Tire Te /T 1.5 Max :
&tk Duty Cyele 40 /60 Standard .
be g i Linegrity 109 Max -
=E| Pullaility + 50~ + 100 ppm i .
T ——
e s Phase Moise —130dBe /Hz@1KHz |—110dBe /Hzi@ 1KH PRI Bl
J = Frre Jimer e .
¥l=h (1% © |2:TM:I 0.25 wp 0.25 wp Ps -
+— Fin Conneat son b
5 [ T T T a7
$BIEE Typical Frequency B1.44 77.56 2]05'63'32: "“;fm”‘ MHz PIN FINGT 100 I e i
- 116
Waltage eoatral 254 2.54_
- Tristat v NG
= i suggested solder pad |ayout
3 Ground
eTest Circuit i 6 3§ ‘ —
4 A 5 Outpest T
. { A ) +Ws L I
2.0k ~— ¢ b
10, 0k | == .
1 2 3 —
- - ] 5 4 Oscillator
. 5000 eReflow Condition Elii§ &4
"f £
e 1SS 260°C+5°C
TN | |
v ee o
150°CX£5°C
. 0 i Oscil loscope Dscilloscope

1H)s0c ’ 10aes
Frequency Counter Frequency Counter

CYCLE TIME:200sec Max.
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5x7 SMD VCXO(PECL)

sPart Number Guide
T-V-FE.FFFM -FS-OT-Pu-P-TR-S

T(Type#l5) :VH=5XT SMD VCXO, PECL/LVDS Output

V(Input Voltagedi AELE) : 3=3 .3V

F (Frequencyd7ER50%E) :Normal — 5 digitals of Frequency, e.g. B8.0000M, 12 000M
Special - All digitals of Frequency, e.g. 13_225625M

FS (Freguency Stability 2452 ) :50= + 50 ppm_etc

OT (Operating Temperatura T {F
Pu (Pullability) : 100=100ppm _etc
P (Outpur§if ! $23,) - P=PECL

[F) - 0070=0'C 10 +70°C 4085=-40'C w +85°C .etc

TR(Tape and Reel!8H)
5 (Special RequirementiBEES)

sElectrical Specifications B5&¥

Bs Holder Type S5x7mm SMD VCXO(PECL)
mEEE Frequency Fange F 1.0000 1o 80000 | B0.000 1o 2 MHz eMechanical Dimensions 5 &R}
A Frequency Subiliy | AFF +26 1 +50 Ppm
| I I { R
W NHBE rpus Voltage Ved 3.3 + 10% v UM (D) e (3
=8 B E Conred  Violtage Ve 168415 or 2542 25 v L Th0 15 d
R Irpue Currern Idel 40 Max 70 Max ) ¥
IE2EEE Operating Ternperanre —10 ~ 4B0 1w —40 -~ 485 c =
! } 4 4 o
a3 L) Swwrage Ternperanre 40 ~ 488 /-85 ~ 3125 C 8
T EERT A Risa /Fall Tire Tr /T 1.5 Max 1
&L Dury Cycle 40/60 Standard ) 9
r b O A [ | ]
it Linearity [ | 109 Max ‘ _ =
=38 Pullability +50~+100 ppm E '
jEfnR S Phase Moise —130d8c /Hz@1KHz |—110dBc /Hz&1kHy # TI
= s Jim N e n [
¥ &h [ K?GLILJIES\-":J 0.25 yp 0.25 typ Ps "
Fin Conneation o
- Tvoical Fremne: o 120,88 155,52 T B s
G ypical Frequency B1.44 77.5 \5.%5 20 MHz - — o e o
| { e
WolLage esntial 254 2.54_

Tristate or MG

.TESt circuit Hiﬁ m’ﬁ | . | | suggestad solder pad layout

4 Oscillator

8 round
. I A Vs 4 Output 1
| 2.0k : 5 Outeurt 2
10, Ok : - 3 i | |
o4 < » 12 3 = ¢ b
[ 5

Vil o | .t *? eReflow Condition [Eifi§ &4
v A ' Osci | loscope Oscilloscape 260CEET

* & o @
Frequency Counter Frequency Counter 150°'CES8C

1Hz0c 10sec

CYCLE TIME:200sec Max.




ePart Number Guide
T-V-FF.FFFM -FS-OT-Pu-TR-S

O e A T e (] e Bl X )

LHIMA FLELTHUMILS PARDA CHRYSUAL TELHMNULUGY CURPURA TION

T(TypefIES) - VA=Ex3.2 SMD VCXO
V(input Voltagedfi AME) :3=3.3V 5=5.0V, etc

F (Frequency$R#750 ) - Normal

Special — All digitals of Frequency, e.g.

FS (Frequency Stability 2402 :50= +50 ppm_etc

OT (Operating Temperature T{F:RE) :0070=0'C w +70°'C 4085

Pu (Pullability) : 100=100ppm . etc
TR (Tape and ReeligT)

S (Special RequirementdFPEEER)

5 digitals of Frequency, e_g. B.0000M, 12.000M

13 225625M

40°C 1o +B5°C .etc

sElectrical Specifications BS#%

Bs Holder Type 5x3.2mm SMD VCXO
HiREE Frequency Range F 1.7500 10 50,000 MHz
2EE Frequency Sabiliny MFAF 25 1w +50 PR
AR Ingut Voltage Vdd 500 3.3 + 10% v
= E Control  Voltage Ve 1.65+15 o 25+225 v
SR Ingut Current Idd 35 Max i,
TieiBETEE | Operar ng Temperaure —10 - B0 1p —40 - 485 C
PIEiS T E Storage Temperature 40 ~ 485 /B8 ~ 135 C
I I |
L7/ TEERTE | Rise /Fall Time Te /Tt 6 Max ns
& | Duty Cycle 40 /60 Standard
Hitg | Linearity 1:-%.‘-‘..11
{
5| Pullability +50~ +100 —
eTest Circuit jllif B2
- A +¥s
| 2.0k :
10,0k | =< .
1 2| =
4 3 Oscil lator
L ] L amm L J
v ee
. —— —B * - |
n == OWF = 15pF Oscilloscope
y
L O 2 L 3
Frequency Counter
—_—

eReflow Condition BB &

260Cx5C

150CE5C

1205ec

GYCGLE TIME:200sec Max,

10sec

pt

sMechanical Dimensions $p &I R}

1.5 MAX

UMIT (AR Sr) o (BESE)

suggested solder pad layeut

FIN FUMCT |08

WG or Tri-stata

2 Ground
3 Outipat
4 Wi




ePart Number Guide
T-V-FF.FFFM-OT-TR-S

3.2x2.5 SMD VCTCXO

O e A T e (] Fe Bl X )

LHIMA FLELTHUOMILS PARDA CHRY S UAL TELHMNULUGY CURPURA TION

Ti(Typed!S): TC=3.2%2. 5 SMD VCTCXO

VW {Inpu1 \-'olmgeém)\l%]?j:; 3=3 3V, 5=5 0V, ec

F (Frequency¥rERST3E) :Normal — 5 digitals of Frequency, e. g. 8 0000M, 12 000M

OT (Operating Temperawre T{EISE) : 0070=0'C 1w +70°C
TR (Tape and Reel

Special -

i)

S (Special RequiremnentdFie 835

All digials of Frequeney, e.g. 13 225625M

4085=—40°C 10 +85'C ,e1c

eElectrical Specifications BHS&#

(Tiramam
(farramam
[ msm
ABRE
[mmnEE

ik
HERRE

i

Holder Type
Frequency Range
Typical Fraquency

Supply Voltage (VCC)
'Op-:r»u'.il'-; Temperature Range
l Storage Tempertaure Range
[ Load

Frequency Tolerance

Frequency Stability
vs, Supply Woltage
vs. Load
Aging
Currant Consurnption
Phase Noise
100Hz offset typical
li"lz offset typical

10KHz offsat typical

eTest Circuit i|i{ B 2§

13, DD0WHz

3.2x2.5 SMD VCTCXO
8.0000MHz 10 52, 000MHz

19, 2000Hz /19, BBOMHz /26 | 0DDMHz

+0, Tpprm Max

+ 0, 2ppm

i

1.0,2. 5ppm Max

Max

(Ve +59)
Max (10K} 10pF +10% each)
+ 1ppm,/year Max

2. 0mA Max

—115dBe /Hz Max
 —125dBc Hz Max

—135dBe Hz Max

10nF (DC OUT)

1

Veo
#4 #3
10nF — (WC)TCXO
(Bypass)
#1 #2
-
VC-TCXO | Veont 7T
GMND
TCXO GND
HNote

. O Output

Te

-F{I

Please connect a bypass capacitor closely to VCC Pad.

Load Capacitance(CL)includes probe and test board capacitance.

eMechanical Dimensions 58! R~}

3.240.2 UNIT LRER) (o (S

25102

1.2Max

=
| FIN | FLMCTI0M " _
1 Ground 1 =
2 [ Ground 2
3 I Output
4| Veo . - i 14 I

eReflow Condition [EiFi8 &4

0CEST

1205ea [ 10sec

CYCLE TIME:200sec Max.
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ePart Number Guide
T-OT-TS-V-W-VC-FF.FFFM-H-S

T(TypeBI 5} : OXA=0CX03627
OT (Operating Temperawre T{FISE) :B=—40'C 10 85°C
F=-20C w 70'Cc G=0'C 1w T0°C
TS (Temperature Stabilivyi5 AR E B | 020=20ppb
V (Supply Veltage T{EERE) :33=3,3V 05=5.0V 12=12V
W (Outpur Wave Formifiithi 5 fi2) :H=HCOMS S=SINE
VG (Ve or NeHEEI

F (FrequencyRFR 5532

V=Voliage Conirol N=Nc

Normal — 5 digitals of Frequency, e_g. 10 000M, 100 00M

Special - All digitals of Frequency, e g. 13, 225625M

H (Height 58 : A=12. 15mm B=13,65mm RoHS Compliant
§ (Special RequirementiFRE 8 ) Directive S/EC

eElectrical Specifications BS£#
eMechanical Dimensions P8Rt

BHe Holder Type OCX0-A
L Madal SC—aut /AT—cut T (AT o

TS E Frequency Hange 10, 0000MHz 1o 100, DOMHz

BT E Temperature Range 40°C w 85°C 20c v We 0Oc w 70C
e . AT ct 100PPB GOPPE 20PPB
BERTEN Temperature Stability

SC et 20PPE 10PPB SPPE

WANBE Supply Vaoltage 43,3V 45,00 412V

HEWLE Aging /Day Zppb to 0 Sppb

FEEE Aging /Year 0. 1ppm 1o 0. 05ppm T

Fighoh = Warm—up Power 5 W z AeH=1215mm

! 1 B:H=13.65mm
: 5 minutes to better than 0,1 PPM of operating frequency i — —
Hitnet g Warm—up Time ! 572105
10 minutes 1o better than 0 05 PPM of steady state frequency at 4 hours |
b - - — 082005

PaaRh Sieady State Power (25 C) < 1.5 Watts U

FEAE Aging Adjustment External potentiometer / DAC 7 Synchronization

. e T - 25.4x 0.2

HEEE Adjustment Range 0.5 PPM Min. 2.0 PPM Max, :

2.8V for BV 12V Input T —
LR Center Voltage | lsa b

1,65V for 3.3V Input |
#E | Slope Pasitive % z E
‘Pl'nase Noise @(at 10,000 M) AT ant [ SC eut Er ; 5 i
Output Wave Form SINE HOOMS | SINE HCOMS '
1 Hz 75 e Me | —65 dBe/Mz | -850 dBo/Hr| -850 dBe/He L S
10 H:z 100 dBc'Hz 90 dic/He | =120 dbe /He 115 &Be 'He
B E ' 100 Hz 130 dBo/Hz | ~125 dBo/Hz | —135 dBic,/Hz | —135 dBo Mz
' 1k Hz 140 dBic e | —135 dBe/He | —150 cBio/Hz | —140 dBe, He| _ Tt
10¢ Hz 150 dBc Mz | —145 dBo Mz | ~150 dBo,/Hz | —145 dBic, He| - —
‘ 100k Hz 150 dio /Hz | ~145 o /M | ~150 o Mz | —145 oo M| Fa T ecnimicaim
R | Output Wave Form Sine /HOOMS | : [ A ———
Spurious 75 dBe I T )
H4 Harmonics 30 dBe ! -
78k Load 5O ohms SINE/15PF HOOMS ! et
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ePart Number Guide
T-OT-TS-V-W-VC-FF.FFFM-S

T.’Type,‘- OXB=0CX 02525
OT (Operating Temperawre T{EIREF) :B=—40'C 10 85°C
F==20C 1o 70°C G=0'Cc w 70°C
TS (Temperawre Suability 5 B B3 ZE ) - 020=20ppb
W (Supply Voltage T{EERE) :33=3 3V 05=5.0V 12=12V
W (Output Wave Formdfli 38 F2) | H=HCOMS S=SINE
VC (Ve or NeB/EEIT) :V=Voliage Conurol N=Me
F (Frequency#T#R5513) :Normal — 5 digitals of Frequency, e_g. 10 000M, 100, 00M
Special - All digitals of Frequency, e.g. 13, 225625M

S (Special RegquirementdF kB ||anl
EC

-

sElectrical Specifications BRS5Y
eMechanical Dimensions P8R+t

e Holder Type 0OCX0-B
b Maodel SC—cut /AT—cut
BEBM |  Frequency Rangs 10.000MHz to 100 00MHz ke
BEEE | Temperature Fange 40°C 1o B5C 20 w e 0C w 0C
BEEEY Termnperature Stability — <l = _I“L'FPI_S ?JPPE— e )
> o 20PPB 10PPB
WARE | Supply Voltage +3.3V 450V +12v
BELE [ Aging /Day |
C HEk®E | Aging/Yer | - .
T Warm-up Power | - G
5 minutes to better than 0.1 PPM of operating frequency 3
Fathetig Warm—up Time ; =
10 minutes o better than 0.05 PPM of steady state frequency at 4 hours 8 240,05 i = =
fakmhE Sweady State Power (25 C) <1.5 Wams - . 1 L oseo0s
FibimE | Aging Adjustment External potentiometer / DAC / Synchronization | s fni —
T M Adjustment Range 0.5 FPM Min. 2.0 PPM Max, PINI'-.
e R Center Valtage 2,5 Tor VA2V byt ] I \‘@ S‘} f
1.5V for 3.3V Inpun N . N .
#& | Slope Pasitive ' E PINZ =
.F‘l'me Moise @(ar 10,000 MHz) AT ot [ SC cun § . . E
l Qutput Wave Form SINE HCOMS SINE HCOMS | 1 .Jg @‘/ N
1 Hz 75 dBe Hz B5 dic Hz 90 &BeHe 90 dBe He PING -~ PiNG
10 Hz 100 cBc Hz | —90 dBic Mz | 120 dBc/Hz | —115 dBc Ha| L ssam00s
e | 100 Hz 130 dBc /e | —125 dBo/He | —135 dBc/He | —135 dBc, k|
I 1k Hz 140 dBe I-":- 135 dBc /He 150 dBc H:.'.L 140 dBe I-‘:.
10k Hz 150 dBc/'Hz | 145 dic /Hz 150 dbic/Hez [ 145 B I-‘:. Pin Gennest ion
| 100k Hz 150 ic Mz | ~145 dic Mz 150 dic H::._' 145 B Mz e E
SRR | OQutput Wave Form Sina /HOOMS | [ ] [ .
1 Spurious 75 dBc t
H 0
E Harmaonics 30 dBe
15343 Load 50 ohms SIME/15PF HCOMS ' [ 2 Sl Yol e ur WD
hE [ Powier 0 dBen (higher levels available with 12 VDC version) 4 Fefarence Voltape or I

Ve
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ePart Number Guide
T-OT-TS-V-W-VC-FF.FFFM-S

T (Type) : OXC=0CX02020
OT (Operating Termperawre T{EIREF) :B=—40'C 10 85°C
F==20C 1w 70°C G=0'Cc w T0C
TS (Temperawre Suabiliy:5 B B3 ZE ) - 020=20ppb
W (Supply Voltage T{EERE) :33=3 3V 05=5.0V 12=12V
W (Output Wave Formdli b8 F2) - H=HCOMS S=SINE
VC (Ve or NeHERET)

x

F (Frequency¥FFR3A3E) Normal — 5 digitals of Frequency, e_ g 10, 000M

V=Voliage Conirol N=Nc

Special - All digitals of Frequency, e.g. 13, 225625M

S (Special RequirementdT kB RDHS Ccmp“anl
Directive 2 S/EC

eElectrical Specifications BS&#
eMechanical Dimensions P8R+t

Be Holder Type 0OCXo-C
| Modal SC—Cut / AT—Cut e
WETE Frequency Hange 10, 000MHz 1o 60, 000MHz
B EEE [ Temperature Range 40'c w BE'C 20c w T0'C 0c w W
1 AT-Cu 250FP8  100PPS ' i
mEREY Temperature Stability - P
| SC-Cut 100PFB SOPPE 20PPE z
TiEHRIE Supply Voltage 3.9V 45.00 v g
BELE | Aging /Day 0.01pem 10 O, Sppb . m' o o e | T o A 1 T !
FEHE | Aging / Year + lppm o * 0 Sppm a | 0.5+ 0.05
HiaTh Warm—up Power 5W ml
HitnedE Warm—up Time 8 ”1;:;:“; bEJ-‘f[L;aEII:”rCi: :gld: 2':(:"”'
fﬂ:.":I.TJ"F [ Steady State Power (257C) 1Ww1.5W (@+25¢) - 15.24:02
Eikin% | Aging Adjustment External potentiometer DAC Synchronization i
R .ﬂ.n:!_us:-'ncr': Range 0.5 ppm Min. 4.0 ppm Max, I 3 S 5
165V for 3.3V Input
Rl E Center Voltage - . .
2.8 for 5.0V 12V Input =1 g
g Slope Positive ﬁ g
|Phase Noise @(at 10,000 MHz) AT an [ SC eut = B
1 Hz 65 dBe/Hz 90 dBe Mz 1 5 4
10 Hz 90 o He 115 dBo Mz [ [ 1
HirEmE 100Hz 125 e /He 135 dBe /M ' 202:02
1k Hz 135 die/He 140 die /Hez
10k Hz 145 dBe /Hz [ 145 dBe,/Hz
100k Hz 15 8o e | 145 dBic/Hr ik et
WWMER | Oupwr Wave Form HOMGS | o | E—
BUR | Output Load - . :
) Dutpt
3 a0
4 Contral Woltage or NG

5 Reference Voltags or WG
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T-OT-TS-V-W-VC-FF.FFFM-S
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T (Type) : OXD=0CXODip14&PTH

OT (Operating Temperawre T{EIREF) :B=—40C 10 85°C

F==20C 1o T0°C G=0'Cc w 70°C

TS (Temperature Stability 5 B B8 = ) - 020=20ppb

W (Supply Voltage T{EERFE) :33=3 3V 05=5.0V 12=12V
W (Output Wave Formdfi b8 F2) | H=HCOMS S=SINE

VC (Ve or NeHERET)

F (FrequencyRFR 5532

V=Voliage Cenirol N=Nc

Mormal — § digitals of Frequency, e.g. 10.000M

Special - All digitals of Frequency, e.g. 13, 225625M

S (Special RegquirementdT kB

eElectrical Specifications BRS&#

B Holder Type OCX0-D
3 Model AT—Cur
SRR Frequency Range 10.000MHz 1o 80, D00MH:z
BEEE Temperature Range —40'C w BS'C —=20°C w 70°C 0C w 0C
mEREY Temperature Stability 250PPR 100PPE
Tie@mE Supply Voltage +3.3V 45,0V
HEE Aging /Day + 0,01ppm
FEHE Aging /Year + lppm o + 0.5ppm
HidhIh s Warm—up Power Iiw

Hished gl

Warm—up Time

3 minutes o better than + 200pch of final
frequency (4 hours reading)@-+25'C

A& E Steady State Power (257C) 1.2 W (@+425'C)
EiAE Aging Adjustment External potentiometer © DAC ./ Synchronization
EEEE Adjustment Range =+ 4ppm
) 165V for 3.3V Input
daHL E Center Valtage
2.5Y for 5.0V Input
Ha Slope 1Hz offset from the camier < —85dBc He

GRS Phase Noise

iR
W

Qutput Wave Form

Qutput Load

10Hz offset = —90dBc Hz
100H: offset = —125dBc /Hez
1K offset = —135d8c

Hz
10K offset = —145d8c He
100K offset = —145d8c He

RoHS Compliant

Directive 2 5/EC

eMechanical Dimensions M8 R

NI T (R o

10.38+0.3
—

S
]
I
—

0.45£0.05
-

6.35+0.5

2012202

-—
-
g

7.62: 0.2
12.5¢0.2

—
-
=
[=-]

—
15.24+0.2
Pin Connection
FIN FUMCT 10K
1 Control Woltage
N
8 Ourton
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ePart Number Guide
T-OT-TS-V-W-VC-FF.FFFM-S

T.’Type:: OXE=0CXO0Dip! 4&SMD
OT (Operating Termperawre T{EIREF) :B=—40'C 10 85°C
F==20C 1 TO'C G=0C 1w 70°C
TS (Temperature Stability 5 B B8 ) - 020=20ppb
W (Supply Voltage T{EERE) :33=3 3V 05=5.0V 12=12V
W (Output Wave Formdfi 38 F2) | H=HCOMS S=SINE
VC (Ve or NeHERET)

x

F (Frequency#T#R5513) :Normal — 5 digitals of Frequency, e_g. 10, 000M

V=Voliage Conirol N=Nc

Special - All digitals of Freguency, e.g. 13 228B25M
S (Special RequirementdF ik B

«Electrical Specifications B &%

e Holder Type OCX0-E
ot Madel AT—Cut
WETE Frequency Hange 10, 000MHz 1o 60, 000MHz
BEEE Temperature Range 40°C w 8¢ 20¢ 1w W0'c 0c w 70
BERTEY Temperature Stability 250PP8 /100PPE
TiFR[E Supply Voltage +3.3V 45,0V
AELE Aging /Day + 0,01ppm
FEE Aging /Year + ippm o * 0 Sppm
HithIh e Warm—up Power aw
- 3 manutes 1o bemer than + 200pchb of final
i3t E W, Ti ‘ + 200p
Fithedig arm—up Time frequency (4 hours reading)@4+25'C
BRI E Steady Siate Power (25°C) 1.2 W (@425°c)
Eiin% Aging Adjustment External potentiometer / DAC ./ Synchronization
HEEE Adjustment Range =+ dppm
1.5V for 3.3V Inpurt
R E Center Voltage

2.5V for 5.0V Input

#g | Slope Positive

| 1Hz offsat from the camier < —65dBc He
10Hz offset = WdBe,He

+a - et = 75 -
aiss Phase Noise 100Hz offset < —125dBo,/He
1K offsat = —135dBc /He
10K offset = —146dBe He
100K offset = —146dBc He
ﬁﬂ_ﬂi&ﬁ; Ouipur Wave Form MOS
[l hnk o4 Outputr Load 15pf HOMOS

RqHS

Compli

Directive 2 S/EC

ant

eMechanical Dimensions M8 R

NI T (R o

]
=]
H
8
\ o =
2012£0.2
15.24+0.2
i
™ 1 7
-]
4
w
o 14 8
! e L~
25

Pin Connect ion

FIN FURCT 10K

1 Gontral Voltage
7 28

8 Dtput




CEC '
PANDA ——
CRYSTAL
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UM-1 FILTER

sPart Number Guide
T-M-FF.FFFM-PBW-Paole-S

T(TypeRE) :F=UM — 1 Filter

M (Mode of Operationd FHi8,) :F=Fundamental T=Third Overtone, etc

F (FrequencydRd305E) :Normal - 5 digitals of Frequency, e.g. 10,000M
Special = All digitals of Frequency, e.g. 13.225625M
PBW (Pass BandwithiBiHi £ ) :08=+ 3. 75KHz 15=%7 50KHz 0%=+4 50KHz
20=+10.00kHz 12=+6 00kH: 30=+15 00KHz
Pole(#i5) : A=2 Poles B=4 Poles
S (Special Requirement}§RREER)

RoHS Compliant

eElectrical Specifications 5 &# Dire 5EC
Be Holder Type UM-1 Filter
10.7MHz 16 90MHz 21 _4MHz - - -
Tk Nominel Fraquency eMechanical Dimensions 8 R
21 BMHz 21 _TMHz 44 85MHz  45MH:
R Pass Band Wdith +3 ToKHz +4 S0KHz +6 O0KHz
+7 S0KHz +10 00KHz +15 00KHz (at—3db) UM T () e ()
R R Stop Band Wdith Determined by customer - WAX 7.9 -
ey e 1 . 1 § 1 01 +
AR Ripple 0.5db 1.0db - B g2 220.1
1 { ] '
Fi e it 22 nsertion Loss 1.0db 2 0db
23R Terminal Impadance Determined by customer
43 IiEgEEE Operating Temperatura 20C w - ¢ =
: { 3
ins Pola 2Poles / 4Poles
}
eTest Circuit illif B Bg ;
il 0, 35%0 05 ;
®Test Circuit(2 Poles) MXHEE (25180 ®Test Circuit(4 Poles) BIEtliBy (43189 I.
Ll LT *
CR=-500 0 (R=5032 TR0 2
e ®-sare £ E
sS.G. L L.M. ’ - |
ey €50 S.G. L.M. =
o ey H
) € €l ] -]

eReflow Condition EliZg& 4

260'CE5C

150°CX5°C

120sec sec

CGYCLE TIME:Z200sec Max.
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sPart Number Guide
T-M-FF.FFFM-PBW-Pole-S

T(TypeBE) :E=UM - 5 Filter

M (Mode of Operationdfi #1830 :F=Fundamental T=Third Overtone, etc

F (Frequency$= #7315 ) :Mormal - 5 digitals of Frequency, e.g. 10,000M
Special = All digitals of Fregquency, e,g. 13,225625M
PBW (Pass Bandwithi®7 F5 /) :0B=+ 3 75KHz 15=+7 50KHz 09=+4 S0KHz
20=+10,00KkHz 12=+6.00KHz 30=+15 00KHz
Pole (4] :A=2 Poles B=4 Poles

S (Special Requirementd§FREER)

sElectrical Specifications 58

Be Holder Type UM-5 Filter
. 10, 7WHz  16,90MHz 21, 4WHz
PRERamE Maminal Frequency
21 6MHz 21 TMHz 45MHz
i [ Pass Band Wdith [ +3.75KHz +4 50KH: +8 00kH:z
I [ | +7.50KH +10.00kHz +15.00KkHe (ar—3db)|
[ B | Stop Band Wdith | Determined by custormer -
[ HREES | Ripple | 0.5db 1.0db
WmAEE | nsertion Loss | 1.0db 2.0db
£EiEMEIN | Terminal Impedance | Determined by custormer
;Iﬁ:fEﬁ o | Operating Termperature | -20°C 1w — M0'C
I Be | Pole 2Poles / 4Pales

eTest Circuit i # 25

oTest Circuit(2 Poles) BB (2TIR9 oTest Circuit(4 Poles) BBk (431809

EXNEL
®=50 o AR50 0

R-5350 w-580

o = 56, LM

w0 f|]]] g

G “ [ 3 ol

RoHS Compliant

5EC

eMechanical Dimensions 5pEIR T

LI T () e (HESE)

MAX T 9

8 9£0.1 L r2E0

MAX &0

132 TP

0355005

3.75£0.2

30

eReflow Condition B8 &

0CESC

1S0CEST

10sec 10sec

CYCLE TIME:200sec Max.
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Tape and Reel specification

sSMD Crystal

UNIT (AL o (S

- A G L
70X5.05M0 |03 | 7.3 |16 16 |75 (53| &8 | 4 | 2 [1.5] 2 | 4 | 13 | 50 | 180 | 1K Reel
6.0x3.55MD |03 |63 |14 | 16 |75 40| 8 | 4 | 2 |15| 2 | 4 | 13 | 50 | 180 | 1K /Reat
5.0X3.25MD |03 |55 |12 | 12 |55 37| 8 | 4 | 2 |15| 2 | 4 | 13 | 50 | 180 | 1K /Reat
40X2.55MD |03 |44 |08 | 12 |55 |29 | 8 | 4 | 2 |15| 2 | 4 | 13 | 50 | 180 | 1K Reat
3.2%255M0 |03 |35 |12 | 12 |55 |29 | &8 | & | 2 |15] 2 | 4 | 13 | 50 | 180 | 3 /Reel
25%2.05M0 |03 |28 |0.75 | 80|35 |23 | 4 | & | 2 |15] 2 | 4 | 13 | 50 | 180 | 3 ‘Reel
2001 6SMD |03 |22 |06 | 80|35 |22 | 4 | & | 2 |15 ] 2 | 4 | 13 | 50 | 180 | 3 Feel
1.6X125MD | 0.3 | 1.8 |05 | 8.0 |35 |14 ] 4 | 4 | 2 | 15| 2 | 4 | 13 | 50 | 180 | 3 Reel
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Tape and Reel specification

sSMD (Oscillator VCXO TCXO0)

UM T ORATD e (S

G
Bx70sC |03 |75 |18 | 16 |75 |55 | &8 | 4 | 2 5| 2 | 4 | 13 | 50 | 180 | 1K /Fleel
5x3.2 05C | 0.3 |55 |15 | 12 |56 |37 | &8 | 4 | 2 5| 2 | 4 | 13 | 50 | 180 | 1K /Fleel
[32x250sc 025 |36 |13 | &8 |35 |29 | | & | 2 s 2 | 4 | 13| 50 | 180 |3 Ree
[25x200sc 025 |28 |10 | 8 |35 |23| 8 | &4 | 2 5| 2 | 4 | 13 | 50 | 180 |3 /Fleel
[ sx7vexo |03 |75 |18 | 16 |75 |55 | 4 | &4 | 2 5| 2 | 4 | 13 | 50 | 180 | 1K Reel |
[32x25 Tcxo|0.25 |36 |13 | & |35 |29 | 4 | &4 | 2 5| 2 | 4 | 13 | 50 | 180 | 1K Fleel |
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Tape and Reel specification

esHC49USM

U -

ARERE

10001

W
!

1 £
- i | T
., =
-
s/ o
n\:_‘! o\,{)--‘
«HC49U/S
ENITORED) e (TR
- 12.74 -
m
&
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=
=
i
m F
& Lot Nl zomm
" #
o E [ dsoxoz
T
H— il il ]
=
n -
& =4
127403
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eTube for Full Size and Half Size Series

WITOR{) o=




Marking DEfinitions LHINA ELELTRUMILS PAMNIA, [ Hﬂ%ﬁﬁ&‘:‘ﬂﬂ!ﬁﬁﬁf?ﬁlﬂ

sMarking Definitions(EN==iiBf)

£ For tuning Fork

FE_FFRCECYMX For 49S, 49USM Crystal

CEC vM

e For 49U, UM-1, UM-5 Crystal

err s For 2016 SMD and 1612 SMD Crystal

. For 2520 SMD Crystal

CEC YM

v e For 3225 SMD and 4025 SMD Crystal

e For 5032 SMD and 6035 SMD Crystal
fﬁ; For 7050 SMD Crystal

C M

O For 2520 0SC

CEC vM

e wx | For 3225 0SC, 5032 0SC, 5032 VCXO0

CEC YM

e For 7050 OSC,Dip 0SC and Dip VCXO

@ A AV

CEC YW

Ir FrrMHg For ?050 OSG (PEGL, LVDS} CEC:Brand Fﬁﬁl_'-

o A Y/ Year SERUMRE—LETF
the last digit of year (1:2011;2:2012:3:2013.. ... }
WMonth Code FEELED

CEC YM

ereex | For 3225 TCXO ABCDEFGHJLKLM
FF.FFF (FF. FF, FF.F} /Frequency SLSIERMIRTR (U, =¥
ist 5 significant digits of center freguency
A MVoltage BBIE
L=P(or O :PECL (or LVDS)
X/Factory WHETLS
N:ManjingBam LI . S:ShenzheniB Il T, L: Langfang@fids T J




Marking DEfinitions LHINA ELELTRUMILS PAMNIA, [ Hﬁ%ﬁﬁ&t‘ﬂﬂ!ﬁﬁﬁﬁﬁlﬂ

eMarking Definitions(E[ #i}ff)——0OCXO

155

e CEC - AG Ll

0XAB02012SV — RS

10M000000 | PRIt
1K291001 H75570k S

A |18 |28 38|48 |58 68 78 88 98 10A 1A 128
#@| A | B|c | D|E F 6 H 1  J K L
£ | 2000 2010 2011 2012 | 2013 2014 | 2015 | 2016 2017 2018
%) 9 0 1 2 3 - 5 6 7 8

Fk S REAs RAE S AAN~SEES, 01F 2100, R4, FIRER, 29REBE, 1HEILLS, 01KETSMEFES

0X A B 020 12 5 V

R a2, ox {834 0CX0 fH3E fn fhdR %

FEEA. A 36427412.7
36+27#15. 0
25425410, 7
50%50
20%20
DIP 14%PTH
G: DIP 14&SMD
TARBMEE: A -551C785°C
B: -40°C785T
C: -30°C785TC
D: -40°CT70°C
E:
F.

mme oW

: -30°CTT0C
200700
G: 0CT70C
B, Unit: PPB
020=20PPB
CiFi e 33=3. 3V
05=5, OV
09=9, OV

12=12, 0¥
15=15. OV

ST, S=Sine I
H=HCOMS 4 1

fiEHERE: V=Voltage control
N=Ne




Quartz Crystal Design Parameters

Series vs. Parallel; "Series” resonant crystals are intended for use in
circuits which contain no reactive components in the oscillator
feedback loop. "Parallel” resonant crystals are intended for use in
circuits which contain reactive components

(usual ly capacitors) in the oscillator feedback loop. Such circuits

depend on the combination of the reactive components and the crystal
to accomplish the phase shift necessary to start and maintain
oscillation at the specified frequency. Basic depictions of two such

circuits are shown below

Series Parallel
Ri Ri

180°
T L1l
oLy - Cl=
Figure A} Depictions of Series and Parallel Resonant Circuits

Load Capacitance: This refers to capacitance external to the crystal,

contained within the feedback loop of the oscillator circuit. If the

application requires a "parallel” resenant crystal, the value of

load capacitance must be specified. |If the application requi

"series” resonant crystal, load capacitanmce is not a factor and need

not be specified. Load capacitance is the amount of capacitance

measured or computed across the crystal terminals on the PCB

Frequency Tolerance: Freguency tolerance refers to the allowable

d ation frem nominal, in parts per million (PPM}, at a specific
temperature, usually +257C.

Frequency Stability: Frequency stability refers to the allowable

deviation, in parts per million (PPM). over a specified temperature

range. Deviation is referenced to the measured

frequency at +25 C

Aging: Aging refers to the cumulative change in frequency
experienced by a crystal unit over time. The rate of frequency
change is fastest during the first 45 days of operation. The most
common factors affecting aging include drive level, internal
contamination, erystal surface change, ambient temperature. wire
fatigue and frictional wear. All these problems can be minimized by

proper circuit design which allows for low operating temperatures,

vimum drive levels and static pre-aging

Pullability: Pul lability refers to the change in frequency of a crysta
unit, either from the natural resonant frequency (Fr) to a load
resonant freguency (FL), or from one load resonant frequency to
another. See Figure C. The amount of pullability exhibited by a given

at a given value of load capacitance is a function of

crystal w

the shunt capacitance (Co} and the motiomal capacitamce (C1) of the

O e i R O e R BR 2
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If pullability is a factor in design. collaboration with our
engineers is

advisable; bandwidth can be controlled to some extent, during
fabrication, by warying the crystal parameters. An approximation of
the pulling limits for standard crystals can be cbtained from the

following formula:

[
Co+CL )

The exact |imits also depend wpon the O of the crystal as well as

AF=0.5fs (

associated stray capacitances. Pullability can be approximat

doubled by modified crystal fabricatien and by adding capacitance or

inductance external to the crystal. |f the Co and C1 are known then

the pul ling in ppm between two capacitances can be obtained using
the following formula.
_ CiCL2-Cu1)10°
PPM= 5 (Co+CLz)(Co+CLi)
e.g. C1=0.020pF CL1=20pF
Co=4.5pF CLz=30pF
.02(30-20)10°
ppm=

2(4.5+30)(4.5+20)

Te obtain AVERAGE pulling per pF about a known load capacitance use
the following formula,
C1x10°

PP o (Co+CL)

e.g Using figures as above and 30 pF CL

PRSI L A r——
PPMIPF= — 4 5a30 ~0:4016pPmIpF average.

Equivalent Circuit: The equivalent circuit. shown in Figure B is an
electrical depiction of the quartz crystal unit when operating at a
frequency of natural resonance. The C0, or shunt capacitance
represents the capacitance of the crystal electredes plus the
capacitance of the holder and leads. R1, €1, and L1 compose the
"motional arm” of the crystal and are referred to as the motional
parameters, The motional inductance (L1)., represents the vibrating
mass of the crystal unit. The metional capacitance (C1), represents
the elasticity of the quartz and the resistance (R1), represents

bulk loszes occcurring within the quartz

Figure B! Equivalent Circuit
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700

600 DELTA FREQUENCY vs LOAD CAPACITANCE
= Shape of curve will be constant regardless of values or overtones
o (Values are for reference only)
o 500
<
P
O 400
pd
L
=
300
L
o
.
< 200
5
L
O
100
0
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
LOAD CAPACITANCE IN PICO FARADS(pF)
Impedance/Reactance Curve: A crystal has two frequencies of zero the steeper the slope of the reactance. Changes in the reactance of
phase. as illustrated in Figure D. The first, or lower of the two, is external circuit components have less effect (less “pullability”) on
the Series Resomant Freguency. denoted as (/s). At this point, the a high "0" crystal, therefore such a part is more stable

crystal appears resistive in the circuit, impedance is at a minimum

and current flow is maximum. As the freguency is increased beyond the

point of series resonance, the crystal appears inductive in the AREA OF
USUAL

circuit. When the reactances of the motional inductance and shunt + PARALLEL

. . " RESONANCGE
capacitance cancel, the crystal is at the I'rcqu_'r:y of
Anti-resonance, denoted as (fa). At this point mpedance is IMPEDANCE fL
maximized and current flow is minimized {

o _ f ANT | -RESONANCE
Shock Characteristics:Al though crystals are designed to handle normal f /
fa
shock in handling. shock impulses (such as half sine, square, w \
=3
. : i . = 0
sawtooth and complex combinations) can occur in the field. Because = /,-
. _ 2 SERIES
crystals are relatively delicate, they should be isolated from w RESONANGE ; f
Fay
equipment to minimize shock damage. But, avoid —
overspecification., since the elastic properties of the materials and
the degree of isolation afforded by the eguipment can decrease the
destructive potential of a shock. \ 1
Coll f

Quality Factor [Q):The Q' value of a erystal unit is a measure of the
units relative quality, or efficiency of escillation. The maximum
attaimable stability of a erystal unit is dependent on the "0 walue.

' LR ) Figure D) Reactance vs. Frequency Curve
In Figure D the separation between the series and parallel

frequencies is called the bandwidth. The smaller the bandwidth, the

higher the "0' value, and




Quartz Crystal Design Parameters

Calculation of Load Capacitance:|f the circuit configuration is as
shown in Figure A for the parallel wersion, the |oad capacitance may

be calculated by means of the following equation:

oo Crcl2
= +
CLi+CLz -oray

C stray includes the pin to pin input and output capacitance of the
microprocessor chip at the Grystal 1 and Grystal 2 pins, plus any
parasitic capacitances, As a rule of thumb, Cstray may be assumed to
equal 5.0 pE. Therefore. if CL1 CL2 = 50pF, CL 30pE

Trim Sensitivity:Trim sensitivity is a measure of the

incremental fractional freguency chamge for an incremental change in
the value of the load capacitance

Trim sensitivity (5) is expressed

in terms of PPM/pF and is calculated by the following equation

_ C1*1000000

i 2«(:12
Where (Ct) is the sum of Co and (1
Solder Reflow of Sffrface Mount Devices:Mounting of SMD units is
typical ly accomplished by means of solder reflow. as indicated in
Figure E either by infrared heat or by vapor phase. The fol lowing
graphs depicts the recommended times and temperatures for each of the
twe methods

Infrared - Reflow Vapor Phase - Reflow

- within 1} see ]

[ I A - ¥ - = 50 wee
2 o . . 200 f = 2
= ¥ L 1 to §' Esec .
. 1 1 v b T e B Gme
e 100 L 3 100
3 & to 97 Baec
A | Bratiminary &
8 g |a Mestism | .. E ]
1] 80 was 200 weo = T—r=3 to HU s
Time = Time =

Figure E} Time Temperature Profiles

Soldering Characteristics:A variety ot methods can be used to solder
ECS products to EC.B. s and substrates

Wave or Dual Wave

Hot Air or Convection Flow

Vapor Phase Reflow

Infrared Reflow

Bubble Solder lmmersion

Other (Laser, etc.)

SOLDERING
PRODUCT TEMP. T(C)

HC-49, HC-48U3, UM-1.,5 240°~250°
ECS-1x5, 246, 28, 3x10, 31 all SMD Devices 230°
All Clock Oscillators 240°~250°

SOLDERING
TEMP tsec.)

20 sec. max.
10 sec. max.
20 sec. max.
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Due to the natural characteristics of material, some of our products
cannot withstand heat shock. Extreme temperatures can cause tin (Sn)
plating from the inside of the enclosure to reach its melting

paint, depositing solder on the quartz element. This can cause the
component to oscillate at a lower freguency or fail completely. In
other cases, solder contact can degrade, resulting in an open
circuit. These problems can be avoided by preheating the components
and board, and follewing the recemmended soldering process
time/temperature profiles noted above

Note:l1t is important to check with your ECS factery representative
before subjecting any crystal components to extreme environmental

conditions.

Useful Crystal Equations:

EQUATION LEGEND
P 1
fs = (Series) frequency = 2TV LGt f = Nomimal freq. in HZ
Ci . )
fL - fe= Af = m fs = Series resonant freq, in HZ
L1 = Motional Inductance = ———— | fL=Anti-esonant freq. in HZ
3t

Ct = Motional capacitance = 2(Co+Cu)A\f L = Inductance inte Henrys

) afgu C1 = Motional capacit. in farads
Q = Quality faclor = %
Co = Static capacit. in farads
2refsel
R1 =Series resistance = ———
Q CL = Load capacit. in farads
Co = Shunt capacitance = L -CL ) )
208 R1 = Series resistance 0
E : = C1 §
CL = Load capacitance = To AT Co Q = Qualiy factor
_ _ Ci 10’ o
PL = Pullability = FT PL = Pullability (ppmipF)

Field Vibration:There are two basic types of vibration, periodic and
random. Typically, wvibration in the field produces complex waves of
motion which can affect the cutput of guartz crystals. Most failures
due to vibration occur as a direct result of mechanically amplified
resonances, as higher acceleration levels are reached by resonant
areas, resulting in higher potential for damage. All factors
influencing vibrations should be thoroughly evaluated by using a
prototype. Structural system, component

location., mounting and encapsulation should all be considered to
maximize stability. Remember that crystals are designed to withstand

normal handling vibration; added ruggedizing may adversely affect

desirable qualities such as stability telerance or aging
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The purpose of these application notes is to help customers in

specifying Clock Oscillators. Background information about the type

of Oscillators offered by ECS is included aleng with
formilas. The ECS Osc

TCX0s, VCXDs

SOME COmmon
product line

and YC0s

I lator

VCTCXDs

definitions and helpful

consists of Cleck Dscillators,

Clock Oscillator:The standard clock oscillator is the most common type

of oscillater used and has applications in wvirtually every aspect of

the electronics industry. The clock oscillater is used to establish a
reference frequency used for timing purposes. A typical application
is the sequencing of events in a computer

y consist of an

A crystal controlled clock oscillator typical

amplifier and a feedback network that selects a part of the amplifier

output and returns it to the amplifier input. A simplified block

diagram of such a circuit is shown below in (Fig. 1).

Amplifier -

Feedback
Network

Figura 1) Simplified Block Diagram of a Crystal Controlled Clock Oscillator

The basic criteria for oscillation in an escillator are: 1. The open

loop gain must be greater tham the losses around the oscillator loop

and 2. The phase shift around the oscillator loop must be either 0

or 340 degrees
waveforms

An oscillator can be used to generate different types of

The most common types of waveforms produced by an oscillators are

sinusoidal and square
The main parameters used in specifying 8 clock oscillator are listed
below

Logic TTL, HCMOS: In general, an HCMOS oscillator will

drive TTL

circuitry (not vice wersa). The industry is moving away from the TTL

logic as 16 manufacturers are discontinuing the supply of many
1G"s,

common TTL Most ECS clock escillatars are HCNMOS/TTL

compatible
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Frequency Stability: The most common stabilities are 25 50 and 100
PPM. Overall stability usually includes accuracy at 25°C, effects due

to changes in operating temperature, input voltage, aging, shock and

vibration. The _+ 100 PPM stability has been the most popular as it

s sufficient to run microprocessors. The telecommunications industry
ities. Stabilities

(0-707C)

has been mow

+100

ng toward tighter and tighter stabi

beyond PPM are no longer offered in commercial

applications, since standard process controls achieve this stability

as a minimum. Reguesting

50 PPM is wsually a little more expensive, Clock Oscillators

requiring 25 PPM can significantly affect the price. For tighter than

25 PPM stabi
a TCXD,

ity applications, please consult the factory or consider
TCXO0s | Temperature Compensated Crystal Oscillators)
typically consists of tight tolerance quartz crystal. a temperature
compensation network, an oscillator circuit and a variety of buffer

and/or output stages determined by the output requirement. The

crystal has a characteristic of changing freguency when a capacitor
s inserted in series with the crystal unit as shown in (Fig. 2}
Oscillation
zE circuit
EE
£
g5 G
- o
w e
F
w107

G(pF)

Figure 2} Load Capacitance Characteristics of Crystal Unit

Utilizing the above characteristics., freguency can be stabilized by

ting a temperature compenmsation circuit consisting of

thermistors, resistors and capacitors in the oscillation loop as

shown in (Fig. 3). The temperature compensation network is used to

sense the ambient temperature and "pul |® the crystal frequency in a

manner which reduces frequency vs., temperature effect of the guartz

crystal
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VCX0Os (Voltage Controlled Crystal Oscillator) are crystal controlled

oscillators in w

ch the output frequ can be ad ed by varying

the external control voltage across a variable capacitor (varactor
Powmer =

. diode) within the oscillator circuit. The associated change in
Compensation circuit Oscillation circuit .
frequency due te the change in control veltage is known as
pul lability. WCKOs are used widely in telecommunications
instrumentation and other electronic

equipment where a stable but electrically tunable oscil lator is

required

The varactor diede is a semiconductor device that is gned to act
as a variable capacitor when a voltage is applied to it. When used in

series with a cr as shown in (Fig. 4). changing the con

voltage causes diode capacitance to change. This change in
Figure 3) Temperature Compensation Circuit
capacitance causes the total crystal load capacitance to change and

subsequent |y causes a change in crystal freguency

A TCXD is generally required when overall stability needs are greater
than those of a clock oscillator. Also. the long term aging effects

of a TCAD are better than those of most clock oscillators
Tuning
Input Voltage: Mast TCXDs are designed to operate at SVDC, 3.3 VDC or
Voltage
a combination of both i

RF Output: A TCX0 can be manufactured with various types of Crystal .;.um,:'_m

outputs: sine wave, clipped sine wave, TTL, HCWOS and ECL. Be sure to

specify the desired output type, signal requirements and the load

that the oscillator will be driving. Amplifier Output

TCX0s also have a frequency adjustment feature which al low for re

ad justment of the oscillator to its center freguency to compensate

far aging. This adjustment can be provided in the following ways.
A mechanical adjustment (internal trimmer) within the oscil lator Figure 4) Typical VCX0 circuit
accessible via hole in the enclosure.

An electrical adjustment via a lead in the enclosure for either a

P

remotely located potentiometer or a voltage. An oscillator using
this technique is called a Temperature Compensated Voltage
ontrol led Crystal Oscillator or TCVCXOD
3) A combination of both mechanical and electrical adjustment Due to the growing applications of VOXOs in digital data

transmissions phase jitter (short—term stability) has become an

important consideration. Phase jitter provides a precise way to

establish when a phase transition oc
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Definitions:The fallewing definitions will aid you in understanding
osci | later perfarmance and terminology.

Nominal Frequency:The center or nominal output of a crystal

oscil lator.

Frequency Tolerance:The deviation from the neminal frequency in
terms of parts per millions (PPM) at room temperature. (250 +5°C)
Frequency Range:The frequency band that the oscillater type or model
can be offered.

Frequency Stability:The maximum al lowable freguency deviation compared
te the measured frequency at 25°C over the temperature window, i.e.

0°C to +70°C.
+100 PPM)

The typical stability for clock oscillaters is +0.01%
Operating Temperature:Temperature range within which output
frequency and other electrical, environmental characteristics meet
the specifications.

Aging:The relative frequency change over a certain period of time
Typically, aging for clock ascillators is _+5 PPM aver 1 year

M | muam.

Storage Temperature:The temperature range within which the unit is
safely stored without damaging or changing the perfarmance of the
unit.

Supply Voltage:The maximum voltage which can safely be applied to
the YOO terminal with respect to ground.

Input Voltage (VIN):The maximum voltage which can be safely applied to
any input terminal of the ascillator.

Output HIGH Voltage (VOH):The minimum voltage at an cutput of the
oscil lator under proper loading.

Output LOW Voltage (VOL):The maximum voltage at an output of the
oscil later under proper loading.

Input HIGH Voltage (VIH):The minimum voltage to guarantee threshold
trigger at the input of the oscillator.

Input LOW Voltage (VIH):The maximum voltage to guarantee threshold
trigger at the input of the oscillator.

Supply Current:The current flowing inte Vec terminal with respect to

ground. Typically supply current is measured without lead.

Cp e A T b iR e Bk 2 o)
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Symmetry or Duty Cycle: The symmetry of the output waveform at the

specified level (at 1.4 ¥ for TTL, at 1/2 Vec for HOMOS, or 1/2
waveform peak |evel for ECL)

Rise Time (TR): Waveform rise time from Low to High transition
measured at the specified level (20% to B0% for HCMOS, ECL and 0.4 V
to 2.4 V for TTL)

Fall Time (TF): The waveform fall time from High to Low transition,
measured at the specified level (B0% to 20% for the HCMOS, ECL and
2.4 ¥ to 0.4V for TTL)

Load/Fan Out: The maximum load that the different families of
escillatars can drive is defined as the cutput load driving

capability. The load driving capability (fan—out)] of each family of
oscillatars is specified in terms of the number of gates an
oscillator can drive

Jitter (short-term stability):The modulation in phase or frequency of
the oscillator output

HCMOS/TTL Compatible:The osc

with driving capability of TTL and HCMOS loads while

lator is designed with ACMOS logic

maintaining minimum logic High of HCMOS

Tri-State Enable:When the input is left OPEN or tied to logic "1" the

normal oscillation occurs. When the input is grounded (tied to logic

0", the output is in HIGH |IMPEDANCE state. The input has an internal
pul I-up resistor thus allowing the input to be left open
Output Logic:The output of an oscillator is designed to meet war

such as TTL, HOMOS, ECL, Sine, Clipped-Sine (DC

ous

specified logic's,

cut)

Harmonic Distortion:The non-linear distortion due to unwanted
harmonic spectrum component related with target signal frequency
Each harmonic component is the ratio of electric power against

desired signal output electric power and is expressed in terms of

dbe, i.e 20 dBe. Harmonic distortion specification is important

especially in sine output when a clean and less distorted si
reguired

Dual and Multiple Qutputs:More than one signal is capable of being
generated from a single oscillator. The signals may be related
(usually a multiple or divisor of the signaklvroduced by a single
crystal)

Start-Up Time:The start up time of an oscillator is defined as the

takes to reach its specified RF output amplitude.

time an oscillator
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Crystal controlled oscillators may be considered as consisting of an
amplifier and a feedback network that selects a part of the amplifier
output and returns it to the amplifier input. A generalized depiction

of such a circuit is shown below

Amplifier =

Feedback
Netwaork

Figure A) Amplifier Feedback Network

In order for an oscillator circuit to operate, two (2} conditions
must be met

(A) The |loop power gain must be equal to unity,

(B} The |oop phase shift must be equal to O, 2Pi 4Pi, etc. radians
The power fed back to the input of the amplifier must be adequate to
supply the oscillator output, the amplifier input and to overcome
circuit |losses
The exact frequency at which an oscillator will gperate is dependent
on the loop phase angle shifts within the oscillater circuit, Any net
change in phase angle will result in a change in the output
freguency. As the usual goal of an oscillater is to provide a
freguency that is essentially independent of variables, some means of
minimizing the netphase shift must be employed. Perhaps the best, and
certainly the most commen means of minimizing the net phase shift is
to use a guartz crystal unit in the feedback |ecop.

The impedance of a guartz crystal changes so dramatical ly with
changes in the applied frequency that ail other circuit components

can be considered as

being of essential ly constant reactance.
Therefore, when a crystal unit is used in the feedback loop of an
oscillator, the freguency of the crystal unit will adjust itself so
that the erystal unit presents a reactance which satisfies the loop

phase reguirements, A depiction of the reactance vs. freguency of a

quartz crystal unit is shown below

- I
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3
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o \ -
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=
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Figure B} Reactance vs. Frequency Curve

Az is apparent from Figure B, guartz crystal unit has two freguencies
of zero phase, The first, or lower of the two., is the series resonant

freguency. usually abbreviated as Fs, The second, or higher of the
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two frequencies of zero phase is the parallel, or anti-resonant
frequency, usually abbreviated as Fa. Both the series and parallel
rescnant frequencies appear resistive in an oscillator circuit., At
the series resonant point, the resistance is minimal and the current
flow is maximal

At the parallel point, the resistance is maximal and the current flow
is minimal, Therefore, the parallel rescnant freguency, Fa, should
never be used as the controlling freguency of an oscillator circuit
A guartz crystal unit can be made to oscillate at any point along the
| ime between the series and parallel resonant points by the inclusion
of reactive components (usually capacitors) in the feedback |oop of
the oscillator circuit. |n such a case. the frequency of oscillation
will be higher than the series resonant freguency but lower than the
parallel resonant freguency. Because of the fact that the freguency
resulting from the addition of capacitance is higher than the series
resenant freguency, it is usually called the parallel freguency
though it is lower than the true parallel frequency.

Just as there are two freguencies of zero phase associated with a
quartz crystal unit, there are two primary oscillator circuits. These
circuits are generally described by the type of crystal unit to be
used, namely "series” or "parallel. ”

SERIES CIRCUIT: A series resonant oscillater circuit uses a crystal
which is designed to operate at its matural series resonant

frequency. In such a circuit, there will be no capacitors in the

feedback loop. Series resonant oscillator cir

wits are used primarily
because of their minimal component count, These circuits may

however, provide feedback paths other than through the crystal unit
Therefore, in the event of crystal failure, such a circuit may
continue to oscillate at some arbitrary frequency. A depiction of a
basic series resonant oscillator circuit is given below

R

1

Figure G) Series Resonant Oseillater Cirouit

As is apparent from Figure C, a series resonant oscillator circuit
provides no means of adjusting the cutput frequency, should

ad justment be required, |n the above circuit., resistor R1 is used to
bias the inverter and to cause it to operate in its linear region
This resistor also provides negative feedback to the inverter
Capacitor G1 is a coupling capacitor, used to bleck DO voltage
Resistor R2 is used to bias the crystal unit. This resistor strongly
influences the drive current seen by the crystal unit, therefore care
must be takem that too small a value is not chosen. Crystal

wnit Y1 is a series resonant crystal wnit, specified to operate at

the desired

frequency and with the desired frequency tolerance and stabil ity
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PARALLEL CIRCUIT:A parallel resomant oscillater circuit uses a
crystal unit which is designed to operate with a specified value of
load capacitance. This will result in a crystal frequency which is
higher than the series resonant freguency but lower than the true
parallel resomant frequency. These circuits do not provide paths
other than through the crystal unit to complete the feedback loop. In
the event of crystal unit failure, the circuit will not continue to

oscillate. A basic depiction of a parallel resonant circuit is given

below.
R1
M OHU
4 T
L
CL1 Gz
Figure A} Parallel Resonant Cirewit
FREQUENCY (MHz) | (Cu, 12, [pF) Rz, Q) CL(pF)
3~4 27 5.6k 16
4~5 27 3.0k 16
5~86 27 2.7k 16
6~8 18 2.7k 12
8-12 18 1.8k 12
12~ 15 | 18 1.0k 12
15~ 20 15 560 10
20~25 12 S60 10

Figure A1) Typical Values for a Parallel Circuit

This circuit uses a single inverter, with two capaciters in the
feedback loop. These capacitors comprise the "load capacitance” and
together with the crystal unit, establish the frequency at which the
ascillatar will operate. As the value of the |oad capacitance is
changed, so is the output frequency of the oscillator. Therefore
this circuit does provide a convenient means of adjusting the output
frequency, should adjustment be required

The resistors Rl and R2 serve the same functions as detailed for the
series resonant circuit shown in Figure G The two load capacitors,
CL1 and CL2, serve to establish the frequency at which the crysta
unit and therefore the oscillator will operate. Crystal unit ¥1 is a
parallel resonant crystal unit, specified to operate with a specified
value of load capacitance, at the desired freguency and with the
desired frequency tolerance and stability.

LOAD CAPACITANCE:Reference has been made to a "specified load
capacitance. - Load capacitance may be defined as "that value of
capacitance, either measured or calculated, present in the oscillator
circuit, across the connection points of the crystal.” In the case of
a series resonant circuit, there is no capacitance present between
the connecting points of the crystal wunit and therefore, lead
capacitance need not be specified for a series resonant crystal unit.
In the case of a parallel resonant oscillator circuit, capacitance is

present. As a direct measurement of this capacitance is impractical,

t is usually necessary to calculate the value
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The calculation of the value of the load capacitance is done with the

fol lowing equation:
L CL1*CL2 cs (1
= +
CLi+CL2 ()

Where CL 1 and CGL2 are the load capacitors and Gz is the circuit

stray capacitance, usually 3.0 to 5.0 pE.

It must be noted that changes in the value of the |load capacitance
will result in changes in the output frequemcy of the oscillator.
Therefore, if precise frequency control is required, them a precise
specification of load capacitance is required. To illustrate, assume
that a crystal unit is specified to operate at a frequency of 20.000
MHz with a load capacitance of 20.0 pE Assume that the crystal unit
is then placed in a circuit which presents a value of 30.0 pF. The
frequency of the crystal unit will then be lower than the specified
value. Convarsely, should the circuit in gquestion present a value of
10.0 pE the frequency will be higher than the specified value. The

relationship between frequency and load capacitance is shown below.

0 PPM +

Increasing Frequency Change

uxn cL -

Increasing Load Capacitance

Figure E) Frequemcy vs Load Capacitance

DRIVE LEVEL: The "drive level” is the power dissipated by the
crystal unit while operating. The power is a function of the applied
current and is usual |y expressed in terms of Milliwatts or
Microwatts,

Grystal units are specified as having certain maximum values of drive
level, which change as functions of the frequency and mode of
operation. It is well to consult with the crystal unit vendor as to
the maximum value of drive level allowed for a particular crysta!l
unit. Exceeding the maximum drive level for a given crystal unit may
result inm unstable operation increased aging rates, and in some
cases, catastrophic damage The drive level may be calculated by the
following equation

POWER = (lrms2 * R) (2)

Where | is the rms current through the crystal unit and R is the
maximum resistance value of the specific crystal umit in question.

Equation (2) is simply "Ohms law" for power
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Mea nt of the actual drive level in an operating oscil lator

cirguit may be accomplished by temporarily inserting a resistor in

series with the erystal unit. The resistor must be of the same ohmic

The veltage drop across, the resistor

value as the crystal unit

¥
then be read and the current and power dissipation calculated. The
resistor must then be removed. As an alterpative means of measuring

the drive level, a current probe may be used at the output lead of

the erystal unit, space permits. The method is described below in

Figure 1
Co 2
RL=R1 ( 1+ - )
CL
where RL = loaded rescnance resistance
R1 = resonance resistance of crystal unit
Ig = current flowing to crystal unit
Co = shunt capacitance
CL = load capacitance
I1C
X' tal
ta I - Rd
= .
- -
G ) G2
77 r s Oscil loscope

Current Probe : Sony Textronix P&022

Figure 1) Drive Leve! Measurement

unit is

FREQUENCY vs MODE:The frequency of a quartz crysta
limited by the physical dimensions of the vibrating quartz element
In some cases, the |imiting dimension (5) are the length and width
In the case of the most popular erystal unit, the "AT" cut crystal

unit, the limiting dimension is the thickness of the vibrating quartz

As the thickness is diminished, the freguency is increased.

usual ly around 30. 000 MHz,

e | emar

At some point the thickness of the quartz
plate becomes too thin for processing

Should it be desired to develop an oscillator at a frequency higher
than the limiting frequency, advantage must be taken of the fact that

guartz erystal units will oscillate at odd integer multiples of their

"fundamental” frequency. We may define the ndamental " frequency as

"that fregquency which naturally occcurs at a given set of mechanical

dimensions. ' Therefore. if a crystal unit has a fundamental frequency

=

of 10.0 MHz. it can also be made to oscillate at 3, 5, 7, etec. times

the fundamental. That is, the unit will oscillate at 30.0.50.0, 70.0

etc. MHz
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These multiples of the fundamental freguency are called "overtones”

and are n the

dentified by the integer of multiplication, as

overtone”, the "fifth overtome”, etc. When use at an overtone
frequency is reguired, The crystal wnit must be specified to operate
at the desired freguency and on the desired overtone. One should
never attempt to order a fundamental mode crystal unit and then
operate it at an overtone freguency. This is due to the fact that the

crystal manufacturing processes differ for fundamental and overtone

crystal units.

In many cases, the characteristics of the integrated circuit used in
a particular oscillator design dictate that the fundamental freguency
of the crystal unit be suppressed in order to ensure operation at the
desired frequency and on the desired overtons. In such cases tis
usual |y necessary to modify the oscillator circuit. One method of

modification is to add a "tamk” circuit, consisting of an inductor
and a capacitor. These modifications are shown in Figure F and G

1

ouT
Rz
T

Figura F) Modifications of a Series Resonant Circuit
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Figura G) Modifications of a Parallel Resonant Circuit

In both © the tank circuit is tuned to resonate at some

5.
frequency between the fundamental and the desired freqguency. This
results in the unwanted frequency being shunted to ground, leaving
only the desired frequency being present at the output of the
ascil lator.

DESIGN CONSIDERATIONS For geed operation of an oscillater
circuit, certain design considerations should be followed. In all
cases, it is recommended that parallel traces be avoided in order to
reduce circuit stray capacitance. All traces should be kept as short
as possible and components should be isolated in order to prevent

coupling. Ground planes should be used to isolate si




Quartz Crystal Design Parameters

NEGATIVE RESISTANCE:For optimun performance, an oscillator
circuit must be designed in such a way as to enhance "negative
resistance, " which is sometimes called the "oscillation al lowance
Evaluation of the amount of negative resistance in a given circuit is

accompl ished by temporarily installing a variable resistor in series

with the crystal unit. The resistor should be set initially at its

owest setting, preferably close to zero ohms. The oscillator is then
started and the output monitored on an oscilloscope. The variable
resistor is then adjusted so that resistance is increased while the
output is continuously

monitored. At some value of resistance, oscillation will be stopped.
At this point, the variable resistor is measured to determine the
ochmic value at which oscillation ceased. To this value, the maximum
resistance of the crystal umit, as specified by the wendor. must be
added. The total ohmic resistance is deemad to be the "negative
resistance” or the "oscillation allowance. ™ For good, reliable
circuit operation, it is recommended that the negative resistance be
a minimum of five times the specified maximum resistance value of the
crystal unit.

Yalues of negative resistance exceeding five times the maximum
resistance of the crystal unit are better yet. As megative resistance
tends to decrease at elevated temperatures, it is recommended that
the test be performed at the highest temperature of the operating

range. See the special procedure illustrated below
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Procedures For Negative Resistance Measurement

1} Open either end of the crystal unit in the main circuit used

and
insart a variable resistor in series with the crystal unit, as
shown. Change the resistance value to examine the limits of
oscillation and resistance in ohms observed at that time. In
this

case power must be turned on and off, without fail

2) Negative resistance (-R) in the circuit is the sum of the value
obtained by Step 1) above and the resonant resistance R1 of
the crystal.
Note: This measurement should be carried out at both the

uppar and lower limits of the operating temperature range

(%)

} C1 and G2 should be used within the ramge of 10 = 30 pE If 01
and G2 are used below 10 pF or abowve 30 pF, oscillation

performance may be easily affected. Drive Level may increase

or negative resistance may decrease, thus failure to maintain

oscil lation
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Figure H) Negative Reszistance Measurement Procedure
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