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Specifications

‘ Crystal Units

SMD - -- Ceramic Leadless
SMD - - - Metal Housing Gull wing
THIU - HOIE === MEtAl HOUSING TYPE  «eeerseemtemsenmtettes ettt et bbb f e E e E e E b E e h et h bbbt 12 ~13

32.768 KHz SMD --- Ceramic Leadless , Dip --- TUNINGfOPK CIYSIAl  +ereesereosositeiee ettt ettt 14

Clock Oscillators [ Product Code " H " Including CMOS , Differential Type : ( LVPECL , LVDS , HCSL , LPHCSL and CML ) Output ]

SMD - - - Ceramic Type [ 50 KHz ~ 160.0 MHz ] - - - SWO , H53 , H32, H22 and H21_series e 16
Dip---Thru-Hole Type [H8 , H14_series ], 50 KHz~ 160.0 MHz e 17
(uAlow current , 32.768 KHz , 27.3 ~ 100.0 KHz ) Clock Oscillators [ AT-cut crystal for it's high frequency stability ] - - - HA_ series 18
(uA low current , 32.768 KHz ) Clock Oscillators [ AT-cut crystal for it's high frequency stability ] - - - HEA_ series =~ eorereerreerereneenee 19
(Low 1.0V to 1.2V supply voltage ) Clock Oscillators [ 0.625 MHz ~ 50 MHz ] - - - HU_series ~ seeeesemr 20
(Wide Operating Temperature ) Clock Oscillators [ Over - 40 °C to +125 °C ]---HY_series ~ ceeeermeri e 21
( Ultra Low Jitter ) Clock Oscillators [ 57 fsec (typ.) @ 3.3V, 49.152 MHz ], 0.625 MHz ~ 50 MHz - - - HIN_ series ~ ceeereeeememenemmninii, 24 ~25
CMOS |( Quick Turn ) ( Low Jitter ) Clock Oscillators [ 1.0 MHz ~ 200 MHz ] - - - HTF_series ~ seeeseei s 26 ~ 27
( Low Phase Jitter , High Frequency Range ) Clock Oscillators [ 50 MHz ~ 250 MHz , 0.6 ps (typ. ) ] -- - HTQN_ series =~ oerreeereerrmeriereene. 34~35
( Quick Turn ) ( High Frequency Range ) Clock Oscillators [ 10 MHz ~ 250 MHz , 0.8 ps ( typ. )] - - - HTQF_ series
( Ultra Low Jitter ) Clock Oscillators [ RMS Jitter 150 fsec ], 50 MHz ~ 250 MHz - - - HTJFN_ series
( Spread Spectrum Low EMI ) Clock Oscillators , B types , 3 MHz ~ 200 MHz - - - HMB__ series
( Spread Spectrum Low EMI ) Clock Oscillators , C types , 16 MHz ~ 40 MHz - - - HMC__ series
( Dual Frequencies Switchable ) Clock Oscillators [ Select f1 or f2 by Toggling Pin 2], 10 MHz ~ 250 MHz - - - HCTQF_ series ~ «eoveeeiveniiiiniinnns 45 ~ 46
(4 Frequencies Switchable ) Clock Oscillators [ 150fs RMS Jitter typ. ] - - - HCTJFN578_ series
(Non - PLL ) [ Frequency Range: 13.5 MHz ~ 200 MHz | - - - HPK_ series
(Non - PLL ) [ Frequency Range: 10 MHz ~ 250 MHz | - - - HPRK_ series
( Superb phase noise ) Differential Oscillator [ RMS Jitter 98 fsec. (typ. )], 13.5 MHz ~ 220 MHz - - - HPEK_series ~ seremeremerennnen, 29
( Ultra Low Jitter ) Differential Oscillator [ RMS Jitter 50 fsec. (typ. )], 100 MHz ~ 250 MHz - - - HPJK_series =~ reoeereerrserisrenee 30
LVPECL |( Low Phase Jitter , High Frequency Range ) [ 50 MHz ~ 1,500 MHz , 0.6 ps (typ. ) ]--- HPQN_ series =~ coeeeeemmmmm 34~35
( Quick Turn ) ( High Frequency Range ) Clock Oscillators [ 10 MHz ~ 1,500 MHz , 0.8 ps (typ. ) ] - - - HPQF_series ~ cooeeremerieremerenees 36 ~ 37
( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 50 MHz ~ 2,100 MHz - - - HPJFN_ series =~ «eoeeeeereneeeieninns 38 ~40
( Dual Frequencies Switchable ) Clock Oscillators [ Select f1 or f2 by Toggling Pin 2], 10 MHz ~ 1,500 MHz - - - HCPQF _ series ~ «eeoeveeeveeiiiiiiinnnns 45 ~ 46
(4 Frequencies Switchable ) Clock Oscillators [150fs RMS Jitter typ. ] - - - HCPJFNST78_series =~ crrererrrrsrremritritiittiittii e 47 ~ 48
(Non-PLL)[Frequency Range: 13.5 MHz ~ 200 MHZz ] - - - HDK_ SEMES e 28
(Non - PLL ) [ Frequency Range: 10 MHz ~ 250 MHZz ] - - - HDRK_SErES ettt 32~33
( Superb phase noise ) Differential Oscillator [ RMS Jitter 98 fsec. (typ. )], 13.5 MHz ~ 220 MHz - - - HDEK__ series ~ cooeeemerrmernnen, 29
( Ultra Low Jitter ) Differential Oscillator [ RMS Jitter 50 fsec. (typ. )], 100 MHz ~ 250 MHz - - - HDJK__series ~ srooerermeremren 30
LVDS |( Low Phase Jitter , High Frequency Range ) Clock Oscillators [ 50 MHz ~ 1,500 MHz , 0.6 ps (typ. )]--- HDQN_ series =~ --eeeeerrermenenenenniin 34 ~35
( Quick Turn ) ( High Frequency Range ) Clock Oscillators [ 10 MHz ~ 1,500 MHz , 0.8 ps ( typ. )] - - - HDQF _ series
( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 15 MHz ~ 2,100 MHz - - - HDJFN_ series ~ sreeeereeeeeeeeennn: 38 ~40
( Dual Frequencies Switchable ) Clock Oscillators [ Select f1 or 2 by Toggling Pin 2], 10 MHz ~ 1,500 MHz - - - HCDQF _ series ~ seeeeeeeeeeeeeeeneen 45 ~ 46
( 4 Frequencies Switchable ) Clock Oscillators [150fs RMS Jitter typ. ] - - - HCDJFNS78_ SErES  ssoeseeerrrrrmmmmm ittt 47 ~ 48
(Non - PLL ) [Frequency Range: 13.5 MHz ~ 200 MHZ ] - - - HCK_ SEMES e 28
(Non - PLL ) [ Frequency Range: 10 MHz ~ 250 MHZz ] - - - HCRK_SErES ~ ceeeretitt ittt 32~33
HOSL ( Superb phase noise ) Differential Oscillator [ RMS Jitter 98 fsec. (typ. )], 13.5 MHz ~ 220 MHz - - - HCEK_ series ~ soerreeermmere. 29
( Ultra Low Jitter ) Differential Oscillator [ RMS Jitter 50 fsec. (typ. )], 100 MHz ~ 250 MHz - - - HCJK_ series 30
( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 50 MHz ~ 700MHz - - - HCJFN_ series ~ seeeeeeeeeeeeennnnn 38 ~ 40
(4 Frequencies Switchable ) Clock Oscillators [ 150 fs RMS Jitter typ. ] - - - HCCJFNST78_ SEri@s ~ ++eerrersserrrssssrrmtmtiiiiiii i 47 ~ 48
LPHCSL |(Low Power HCSL ) [ Frequency Range: 95 MHz ~ 180 MHz ] - - - HCLK_ SEHES ~ «eeesssrmmtteemiitiitt ittt 28
oML ( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 50 MHz ~ 2,100MHz - - - HQJFN_ series ~ oeeeeeeeeenmeennnnenns 38 ~ 40
(4 Frequencies Switchable ) Clock Oscillators [150fs RMS Jitter typ. ] - - - HCQUFNS78_ SEIES ~ +reerreesrrrrsssstmmiiiiiiiii i 47 ~ 48
True Sine |True Sine Wave Clock Oscillators (50 ohm 10ad ) - - - HS_ SEMES et 49 ~ 50
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VCXOs ( Voltage Controlled Crystal Oscillators ) [ product code" G " ]

125 MHzZ ~50 MHZ VCXO - - - G_SEHES e 52 ~ 54

( Low Phase Jitter , High Frequency Range ) [ 10 MHz ~ 250 MHz , 0.6 ps (typ. ) ] --- GTQN_series =~ cccerrem 55

CMOS |( Quick Turn ) ( High Frequency Range ) VCXO [ 10 MHz ~ 250 MHz , 1.2 ps (typ. ) ] - - - GTQF_series ~ ceoveeerrii 56
( Dual Frequencies Switchable ) Clock Oscillators [ Select f1 or f2 by Toggling Pin2]--- GCTQF_series =~ «ceeoreerrrini 58 ~ 59

(Ultra Low Jitter ) VCXO [ RMS Jitter 150 fsec ], 15 MHz ~ 250 MHz - - - GTJFN_series o 60 ~ 61

( Low Phase Jitter , High Frequency Range ) [ 10 MHz ~ 1,500 MHz , 0.6 ps (typ. ) ] --- GPQN_series =~ ccoceeeemim, 55

( Quick Turn ) ( High Frequency Range ) VCXO [ 10 MHz ~ 1,500 MHz , 1.2 ps (typ. ) ] - - - GPQF_series =~ «oveeevirii 56

HYPECL ( Dual Frequencies Switchable ) Clock Oscillators [ Select f1 or f2 by Toggling Pin 2] - - - GCPQF_series =~ «ooveeerir 58 ~ 59
( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 15 MHz ~ 2,100 MHz - - - GPJFN_ series =~ reeeeeeeeeeeeneineiennen. 60 ~ 61

( Low Phase Jitter , High Frequency Range ) [ 10 MHz ~ 1,500 MHz , 0.6 ps (typ. ) ]--- GDQN_ Series =~ cooreeirri 55

( Quick Turn ) ( High Frequency Range ) VCXO [ 10 MHz ~ 1,500 MHz , 1.2 ps (typ. ) ] - - - GDQF_series ~ «ooveeerernni 56

LVDS ( Dual Frequencies Switchable ) Clock Oscillators [ Select f1 or f2 by Toggling Pin 2] --- GCDQF_Series =~ teerrerreriiiiiieee 58 ~ 59
( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 15 MHz ~ 2,100 MHz - - - GDJFN_ series =~ reeeeeeeeeineieiennen. 60 ~ 61

HCSL |( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 15 MHz ~ 700 MHz - - - GCJFN_ series =~ cooeeeeereeeeenenniinnes 60 ~ 61
CML ( Ultra Low Jitter ) ( High Frequency Range ) Clock Oscillators [ RMS Jitter 150 fsec ], 15 MHz ~ 2,100 MHz - - - GQJFN_ series ~ oeeeeeeeeeeeeeniiinns 60 ~ 61

TCXOs ( Temperature Compensated Crystal Oscillators ) [ product code "M " ]

VCTCXOs ( Voltage Controlled TCXOs ) [ product code " VM " ]

SMD (VC)TCXO - - - Ceramic Leadless [ 6.4 MHz ~52.0 MHZ ] - - - (V) M_ _S_S€ries ettt 63 ~ 64

Dip TCXO - - - Thru - Hole Type [ 6.4 MHZ ~ 52.0 MHZ ] - - = (V) M_ _S_SEMES  ++reeeerrrmmmmmimeee ittt 65 ~ 66

KHz range (VC)TCXO ( 15pF ) ---[20.0 KHz ~ 52.7 KHz , 32.768 KHz ] - - - (V)M_ _ T_series ~ ceeoeriri 69 ~70

MHz range (VC)TCXO (15pF ) - --[6.4 MHZ ~ 52.0 MHZ ] - = - (V)M_ _ T_ SEIES ~ +reeessessnsssenerettttmtiiiite ettt ittt s s e et ettt e e s e 71~75

32.768 KHz TCXO [uA Current Consumption]---ME21T/ME32T_series s 76~ 77

CMOS |( High Frequency Range ) (VC)TCXO [ 10 MHz ~250 MHz , 0.8 ps (typ. )]---(V)MQN_ _ _T__Series «oooeererrrrrrm 78
( Quick Turn') ( High Frequency Range ) TCXO [ 10 MHz ~ 250 MHz , 1.0 ps (typ. )] --- (V)MQF_ _ _T_ _Series = reorerrmmemnerniienns 79

Miniature CMOS TCXO [ Frequency Range: 9.5 MHz ~ 60 MHz ] ---M_ _1T_series s 83 ~ 84
Programmable low cost CMOS TCXO [ Frequency Range: 1.0 MHz ~ 200 MHz ] - - - (V) MTF_ _ _T_ _ SEri@s = rrrrrrerrrermrrmmrmmitinns 85 ~ 86

( High Frequency Range ) (VC)TCXO [ 10 MHz ~ 1,500 MHz , 0.8 ps (typ. ) ]1--- (V)MQN_ _ _P_ _SEMES corerrrerrmmermtiicee 78

LVPECL |( Quick Turn ) ( High Frequency Range ) TCXO [10 MHz ~ 1,500 MHz , 1.0 ps (typ.) 1---(V)MQF__ _P_ _series = «oooeeererrrmmmm, 79
( Ultra Low Jitter ) ( High Frequency Range ), 15 MHz ~ 2,100MHz - - - (V)MJF326P , (V)MJF538P_ serie = coeereerieriiee 81~82

( High Frequency Range ) (VC)TCXO [ 10 MHz ~ 1,500 MHz , 0.8 ps (typ. ) ]--- (V)MQN_ _ _D_ _SEHES coeereerreriiiiiiiiiiiiiiie, 78

LVDS |( Quick Turn) ( High Frequency Range ) TCXO [10 MHz ~ 1,500 MHz , 1.0 ps (typ. ) ]--- (V)MQF_ _ _D_ _series = ccoooreimrii, 79
( Ultra Low Jitter ) (High Frequency Range), 15 MHz ~ 2,100MHz - - - (V)MJF326D , (V)MJF538D_ series =~ coeereerieniies 81~82

HCSL |( Ultra Low Jitter ) ( High Frequency Range ), 15 MHz ~ 700MHz - - - (V)MJF326C , (V)MJF538C_series =~ «oeeerrrrmmiin 81~82
CML ( Ultra Low Jitter ) ( High Frequency Range ), 15 MHz ~ 2,100MHz - - - (V)MJF326Q , (V)MJF538Q_ serie =~ «ooveervrrnii 81~82

OCXOs ( Oven Controlled Crystal Oscillators ) [ product code " OC " ]

SMD - Ceramic Type - - - OC12, OCA41T, OCBT et i 88,93 ~94
Thru - Hole Metal - can Type - - - OC13, 0C14 , OC18, OC19, OC32  orerer 89 ~ 92

M. C. F. ( Monolithic Crystal Filters )

SMD - Ceramic Type ................................................................................................................... 97
Thru - Hole --- Metal - can Type .............................................................................................................. 98 ~ 100
Part Number Formats and Product Marking RUIES ettt 101 ~110
Embossed Tape and Reel SpecifiCations e 111 ~113
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Mercury Company Profile

Taiwan Plant

Mercury Electronic Ind. Co., Ltd
BEEERIERNABRAT
aEmitminE ERS LRRIRITIK315

No. 31,Ting Ping Rd., Shui-Fong Ind. Park , Shui-Fong
District , New Taipei City , Taiwan , 224012

Tel : 886-2-2406-2779

Fax : 886-2-2496-0769

E-mail : sales-tw@mercury-crystal.com

Web site : www.mercury-crystal.com

@ Established in 1973 .

@ Proud to be a pioneer of the crystal Industry In laiwan
.o Corporate headquarters and volume production facility
o IATF 16949 + 1ISO9001 and 14001 certified .

Kunshan Office

Mercury Crystal Technology ( Kun Shan ) Inc.
BEEAREERE (EW)BRAS

PRI #HBERIUMABESBIE258RREAREL0L=E
Room 401 Dongan Building Chunxu Road 258 ,

BEAARRENBEARLA

Mercury Crystal Technology INC

Development Zone Kunshan City
Tel : 86-(512)-5763-8100
Fax : 86-(512)-5763-8103

E-mail : sales-cn@mercury-crystal.com

o Established in 2002.

@ The Sales Office.
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How To Specify A Quartz Crystal

Co : Shunt Capacitance

Ri L1 C
v_pm_| CL C; : Motional Capacitance
|:| D O_rv o L : Motional Inductance
|} R, : Equivalent Series Resistance
Co

C, : Load Capacitance

. Holder Type

I [ svDType | - [ Thru-Hole Type | .
[ [ X11 (1.651.25%0.30) ]__[ [JMQ (7.0%5.0%1.0) ] —[ [] HA9 (10.7%4.5%13.2) ]
[ O %21 (2.05%1.65%0.50) ]——[ [ M49 (12.4*45%4.0) | — O Hus (10.7*4.3%35) |
| O x22  (2.55%2.05%0.60) ]__[ (] ML49 (12.4*4.5%3.0) | —{ O HUSL (10.7*4.3*4.3) |
(O3 (32725%07) ]__[ [ MP4  (12.9%4.5%4.0) | {1 (78%32%80) )
(O w (5032703 ]__[ [ MP5 (12.9%45%5.0) | | (CTus (78%32%60) )
[ O x2012 (2.05*12%055) J4—{ [ MP24 (114*5.0%4.0) | {138 (304780 ) )
(O xs215 (32715%08) | I mP2s (114*50%50) | —{ O 16 (204%60 ) |

Basic Spec. must be specified

A-1: Holder type: O Thru-Hole type O SMD Leadless
A-2 : Frequency : MHz or KHz
A-3 : Circuit Condition : [ ] Series [ ] Parallel

If Series resonance : Assign “ S ” as circuit load .

If Parallel : Specify CL ( Load Capacitance ) pF ( Typical range is 8 to 32 pF ) .
A-4 : Calibration Tolerance: + ppm ( max.) at 25°C
A-5 : Frequency Stability: + ppm ( max.) over °Cto °C
A-6 : Maximum Equivalent Series Resistance (ESR): ohms ( max. )

E Other Spec. If not specified MEC standards will be applied.

B-1 : Shunt Capacitance (Co) : pF ( max.)

B-2 : Motional Capacitance (C1) : fF %

B-3 : Motional Inductance (L1) : mH + %

B-4 : Capacitance Ratio (Co/C1): * %

B-5 : Trim Sensitivity : ppm / pF

B-6 : Frequency Pull Ability : When CL=___ pF, ppm (max.) ; WhenCL=____ pF, ppm ( min.)
B-7 : Drive Level : micro Watts (uW) ( max.).

B-8 : Crystal cutting angle type : [ JAT-cut [ JSL-cut []XT-cut
B-9 : Mode of Oscillation : [ ] Fundamental mode [ ] 3rd overtone [ ] 5th overtone

B-10 : Spurious: dB (or ohms) ( min.) in + kHz range of the main mode
B-11: Crystal Q: ('min.)

B-12 : Aging: ppm per year ( max.)

B-13 : Shock: ; Vibration:

. Part Number Format and Example

Example: X32 - 16.000 - 10 - 15/ 20/ -30+75 /100R /" = User to specify
7/ 7 7 7 7 7 7
X32 - 16.000 - 10 - 15 / 20 / -30+75 / 100R

() @ @) (4) ®) (6) @)

(1) Package code ; (2) Frequency in MHz ; (3) Load Capacitance in pF or "S" for series resonance ; (4) Frequency tolerance at 25°C ; (5) Frequency stability ;

(6) Operating temperature range -30°C to +75°C in this example. Use " X " for -10°C ~ 60°C ; Use " Y " for -20°C ~ 70°C ; Use " I " for -40°C ~ 85°C"; (7) ESR max.
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How To Specify A Crystal Oscillator

. Output Wave Forms and Logics

[ Crystal Oscillators ]
|

[ Clock Oscillators (P.15) ] VCXOs (P.51) (VC) TCXOs (P.62) OCXOs (P.87)

Spread Spectrum (P.41)

| ]
( [] Square Wave ] [ [] Sine Wave )
( O cmos J——— O LvPECL Differential | |—[ [] True Sine Wave |

—[ [] LVDS Differential ]
—[ [] HCSL Differential ]
[ [] CML Differential ]
[ [J LPHCSL Differential |

Part Number Format : "H" - - - for Oscillators
" " --- represents PRODUCT SERIES selections in table 1and 2 below .

[ SMD Leadless ] [ Hhru - Hole Type ]

unit : mm unit : mm unit : mm
(] H 21 (2.0*1.6*0.8) }——{ []swo (7.0*5.0¥1.4) | ( [0 H_ 14 (20.2*12.8*6.8) |

(O H 22 (2.5%2.0%0.9) J——{ [0 H 57 (7.0*5.0*1.4) ] [1H8 (12.8*12.8%6.3) |

(O H_32 (3.2*2.5*1.0) J——{ [ H_536 (5.0%3.2¥1.2) |
(O H.53 (5.0*3.2*1.2) | [0 H_538 (5.0¥3.2*1.4) |
(O H.326(3.2*25*1.0) 4 [0 H_576 (7.0*5.0¥1.7) |
L H_328(3.2*25*10) L {71 578 (7.0*5.01.8) ]

. Basic Spec. must be specified

1 : Holder type with output wave : O Thru-Hole type O SMD type

Table 1 --- Square Wave Table 2 --- Sine Wave
Output Wave General Clock Oscillators Switchable Output Output Wave Product Series
[] CMOS H_, SWO, HA, HM, HTF, HU, HW, HTJFN HCTQF [[] True Sine Wave HS
[] LVPECL | HPK, HPQN , HPQF , HPJK , HPEK , HPRK , HPJFN HCPQF
[] LVDS HDK , HDQN , HDQF , HDJK , HDEK , HDRK , HDJFN HCDQF
[] HCSL HCK, HCJK , HCEK , HCRK , HCJFN
[] CML HQJF , HQJFN
[] LPHCSL HCLK

2 : Frequency : MHz or KHz

3:InputVoltage: O+5.0v O+3.3v O+3.0v O+25vV DO+1.8Vv O+1.2Vv O+1.0V Oothers:

4 : Frequency Stability :

Stability / Temp. Commercial: -20°C ~ +70°C Industrial: -40°C ~ +85°C Extended Industrial: -40°C ~ +105°C

+ 25ppm O A O D O G
+ 50ppm O B O E O H
+ 100ppm m] C O F O J

[] Custom (£ ppm over to T)

Output Logic “1” V (min. ) ; Output Logic“0” V (max.)
Rise time ( Tr ) and Fall time ( Tf ) : nano seconds ( max. )

5:

6:

7 : Start-up time : mini seconds ( max. )
8:

9:

1

Current Consumption : mA ( max. ) or UA ( max. )
Symmetry (Duty Cycle) : O Standard ( 50%+10% ) OOption ( 50%+5% ) [Add " S " at the end of part number ]
0 : Pin 1 options : 0 No Connection [ Tri - state ( Output Enable ) O Power-down ( Note : Tri-state is standard for SWO , H53 and H32 series )

. Part Number Format and Example

Example: 3H14 - DT - 33.000 - S /" = User to specify % = Option
7/ 7/ 7/ * 7/ *
3 H14 - D T - 33.000 - S
(1) (2) (3) (4) (5) (6)

(1) Supply voltage code : “ 3 ” for “+3.3V ; “ 57 for “+5.0V ;

(2) Package code ; (3) Frequency Stability ; (4) Tri-state option. Omit "T" if not required

enter Frequency in z ; or o £ 5% duty cycle . Omi if not required .
(5) Center F in MHz ; (6) Add " S " for 50% * 5% d le . Omit" S " if ired
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How To Specify A EMI Reduction Spread Spectrum Clock Oscillator

. Holder Type

[ Crystal Oscillators ]

[ Clock Oscillators (P.15) ] VCXOs (P.51) (VC) TCXOs (P.62) OCXOs (P.87)
I

[ Spread Spectrum (P.41) ]
[

I
[ SMD Leadless ]

unit : mm unit : mm

[I:lHMZZ (2.5%2.5%0.9) ] [JHM53 (5.0%3.2*1.2) ]

|

[ [JHM32 (3.2*2.5*%1.0)

N——/

[JHM572 (7.0%5.0%1.4) ]

. Basic Spec. must be specified

: Holder type: [] Thru-Hole type [] SMD type

1
2 : Frequency : MHz

3:Input Voltage: []+1.8V , []+25V , []+3.3V
4 : Output Wave : Square Wave ( CMOS)

5 : Frequency Stability : Stability / Temp. Commercial -20°C ~ +70 °C Industrial -40°C ~ +85 °C
( Exclude frequency modulation ) + 25ppm O A O D
+ 50ppm O B O E
+ 100ppm ] C O F
[ ] Custom ( % ppm over to T)

6 : Group & Spread type :
(1) O Group B
[JCenterspread : []1+0.125% []+0.375% []+0.625% []+0.875% []+1.125% []+1.375% []+1.625%
[]1+0.875% []+1.125% []+1.375% [1+1.625% [1+1.875% []+2.0%
[]Downspread: []-0.25% []075% [1-125% [1-175% []1-225% []-275% [1-3.25%
[]1-3.75% []-4.0%
(2) O Group C
[JCenterspread : []C0.25:+0.25% []C0.75:+0.75% []C1.0:+1.0%
[JDownspread: []D0.5:-0.5% [ID15:-15% [1D2.0:-2.0%

. Part Number Format and Example

Examples of Low EMI Oscillator : 3HM572-DT-33.000B-C0.5 /’ = User to specify % = Option
g g g g g g
e e /s * e e /s
3 HM572 - D T - 33.000 B - C0.5

() @) @) (4) ®) (6) @)

(1) Supply voltage code : “ 3 ” for +3.3V ; (2) Package code ; (3) Frequency stability ;

(4) Tri-state ; (5) Frequency in MHz ; (6) Group ;

(7) Spread type & percentage : " C " for center spread , " D " for down spread. C0.5 represents center spread + 0.5% ( total 1% ).
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How To Specify A VCXO

.Holder Type [ Crystal Oscillators ]

Clock Oscillators (P.15) | ([  vex0s(P51) |
|

(VC) TCXOs (P.62)

[ ] Squarle Wave ] [ [] Sine IWave

(O cwvos } { O LvPECL Differential |

—[ [] LVDS Differential ]
—[ [ ] HCSL Differential ]
—[ [] CML Differential ]

Part Number Format: "G " - - - for VCXO

_ " --- represents PRODUCT SERIES selections in table 1and 2 below .

[ SMD Leadless ]

OCXOs (P.87)
[] True Sine Wave ]
[ Hhru - Hole Type ]
unit : mm

unit : mm unit : mm
(O G226 (25%25%10) | G536 (5.0*32*1.2) |

(O @326 (32¢25%10) }4—{ G536 (5.0*32%12) |
(06326 (3.2%25*1.0) 1 D G576 (7.0%5.0*17) |
(O 538 (5.2%32%14) {6576 (7.0*5.0*18) |
—( G578 (7.0%5.0*18) |

. Basic Spec. must be specified

O Thru-Hole type O Leadless SMD type

1 : Holder type :

[1G 14 (20.2*12.8%6.8) |

[1G.8 (12.8%12.8*6.3) |

Table 1 - - - Square Wave Table 2 - - - Sine Wave
Output Wave General VCXOs Switchable Output Output Wave Product Series
[] CMOS G_, GTQN, GTQF , GTJFN GCTQF O True Sine Wave GS
[] LVPECL GPQN , GPQF , GPJFN GCPQF
[] LvDS GDQN , GDQF , GDJFN GCDQF
[] HCSL GCJFN GCPQF
[] CML GQJFN GCDQF
2 : Frequency : MHz
3 : Input Voltage : []+3.3V []+1.8V

+0.9V £ 0.9V (0V ~ 1.8V)

IN

: Control Voltage center and range :| +1.65V +1.35V ( 0.3V ~3.0V)

5 : Frequency Stability :
Stability / Temp. Commercial: -20°C ~ +70°C Industrial: -40°C ~ +85°C Extended Industrial: -40°C ~ +105°C

+ 25ppm O A O D O G
+ 50ppm ] B O E ] H
+ 100ppm O C O F O J

O Custom ( ppm over to °C)

6 : Frequency deviation range : ppm [Jmin. [Jmax. []typical (+20% ).

7 : Linearity : % ( max.)

8 : Input Impedance : KQ ( min.)

9 : Modulation band width : + KHz ( min.)

. Part Number Format and Example

Examples of VCXO : 3G576 - D - 150M - 27.000 /' = User to specify
d / d d e
3 G576 | - D 150M 27.000
(1 (2) ®3) (4) 5)

(1) Supply Voltage code : “18 " for +1.8V ,“3 " for +3.3V ; (2)Package code ; (3) Frequency stability

(4) Pulling range in ppm ("N " : minimum , "M " : maximum , " T " : typical ) ; (5) Center Frequency in MHz

Mercury www.mercury-crystal.com
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How To Specify A (VC )TCXO

. Holder Type

[ Crystal Oscillators ]

Clock Oscillators (P.15) VCXOs (P.51) | (vc)Tcxos(p.62) | 0CXOs (P.87)
|

[ [ ] Sine V\I/ave ]

—[ [ ] True Sine Wave ]

—[ [] Clipped sine wave ]

[ ] Squartle Wave ]

——{ O LveEct Differential )
L { [ LVDS Differential |
—{ ] HCSL Differential |
—{ [ cMmL Differential |

Part Number Format: "M " for TCXO ; "VM" for VCTCXO (TCXO with voltage control function)
" _"--- represents PRODUCT SERIES selections in table 1and 2 below .

( O cmos

[ SMD Leadless ] [ Thru - Hole Type ]

unit : mm
—{ (V)M 8 (12.8*12.8%6.3)

J
—{ O 9 (12.8*12.8*6.3) |
— (V)M _39(184*11.7*47) |
]
]

unit : mm

4 Owwms7 (7.0%5.0%20) )
H{ Owwvs72 (7.0%50%23)
=— O v)m 538 (5.0%3.2%1.4) ]

J

unit : mm
(OvMm21 (2.0*16%0.7)

(Owm22 (2.5*2.0%03)

(Owm32 (3.2%25%12)

([ Owms3  (5.0%3.2¥1.3) ]——[ [ (V)M_574 ( 7.0%5.0%2.5) —{ [1(V)M_14(20.2%12.8*7.8)

]——[ C1(V)M_576 (7.0*5.0%2.5)

[ [1(V)M_326(3.2*2.5%1.6) —[ [](V)M_15(20.2%¥12.8*7.8)

. Basic Spec. must be specified

1:[JTCXO (code " M " series ) [[]VCTCXO (code" VM " series )

2 : Holder type: O Thru-Hole type O SMD type
Output Wave type :
Clipped Sine Wave Square Wave
TCXO VCTCXO Output Product Series
M_S VM _S Wave TCXO ---"M " VCTCXO ---" VM "
O CcMOsS M_T , MTF_T , ME_T , MQN_T , MQF_T VM_T , VMTF_T , VMQN_T , VMQF_T
O LVPECL MQN_P , MQF_P , MJF_P VMQN_P , VMQF_P , VMJF_P
O LVvDS MQN_D , MQF_D , MJF_D VMQN_D , VMQF_D , VMJF_D
O HCSL MJF_C VMJF_C
O CcML MJF_Q VMJF_Q
3 : Frequency : MHz or KHz
4 :Input Voltage : []+3.3V [ ]+3.0V []+2.5V []+1.8V []others:
5 : Frequency Stability : | [] £ 1.0ppm []£1.5ppm []+2.0ppm
[]£2.5ppm []+ 3.0ppm []+5.0ppm
6 : Operating Temp.:|[JO'C ~ +60°C |[JO°'C ~ +70°'C |[]-10'C ~ +60°C|[]-20°'C ~ +70°C \
[]-30°C ~+60°C|[]-30°C ~ +70°C|[]-40°C ~ +85°C
7:@["T"series, Square Wave ] : Output Voltage “ 1 ": V ('min.) ; Output Voltage “ 0 ”: V ( max.)
@®["S "series, Clipped Sine Wave ] : Output Voltage Level : Vp-p ( min.)
8 : Start-up time : mini seconds ( max.) .
9 : Current Consumption : mA ( max.)
10 : ® Mechanical frequency tuning (MFT) range : + ppm ( min.). For TCXOs and VCTCXOs.
@ Electrical frequency tuning range (EFT) : = ppm ( min.). For VCTCXOs only.
@ Control voltage center and range : 1.5V % 1.0V is standard for 3.3V, 1.5V supply voltages .
. Part Number Format and Example
Examples of VCTCXO : VM32S33-12.800-2.5/-30+85 /’ = User to specify
/" / /" /" /" / / /' customer to specify
\ M32 S 33 - 12.800 - 25 / -30+85
(1) ) ®3) 4) () (6) (7

(1) “V 7 for VCTCXO ; Omit'V "if TCXO ; (2) Package code
(4) Supply voltage code:

“257for +2.5V , “3 " for +3.0V , “ 33 " for +3.3V
(6) Frequency stability in £ppm ; (7) Operating temperature range in °C. "-30+85" represents -30°C to +85°C operating temperature range.

(3) Wave form code “ S ” for clipped sine wave ;

(5) Frequency in MHz ;

Mercury www.mercury-crystal.com MTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
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How To Specify A OCXO

. Holder Type [ Crystal Oscillators ]
| | I | ]
Clock Oscillators (P.15) VCXOs (P.51) (VC)TCXOs (P.62) [ OCXOs (P.87) ]
T
[ I
[ ] Square Wave ] [ [ ] Sine Wave ]

[ ] True Sine Wave ]—l—[ ] Clipped Sine Wave ]

Part Number Format: "OC" for OCXO

[ SMD Leadless ] [ Thru - Hole Type ]
unit : mm unit : mm
[ []OC12 (25.4%22.1*11.0) ]— [ [ 10C13 (25.4*25.4*12.7) []oC14 (20.3*12.7*11.0) ]
[ []OC41 (14.5%9.6%6.5) ]— [ []oc18 (20.6*20.6*11.0) [ ]OC19 (20.6*20.6*11.0) ]
[ []OC51 (9.7*¥7.5%4.1) ]— [ []0OC32 (36.3%27.2*12.7) ]—

. Basic Spec. must be specified

1 : Holder type: [0 SMD type [ Thru-Hole type

2 : Frequency : MHz

3 :Input Voltage : O +3.3V O +5.0V

4 : Frequency Stability : | O + 3.0ppm O + 5.0ppm O+ 10.0ppm

O £ 20.0ppm O + 30.0ppm O + 50.0ppm O + 100.0ppm

5 : Operating Temp.:|[]0°C ~ +70°C [1-20°C ~ +70°C [1-30°C ~ +70°C [1-40°C ~ +85°C
6:@[" T "series, Square Wave ] : Output Voltage “ 1 ": V ('min.) ; Output Voltage “0 ”: V ( max.)
@ [" E "series, True Sine Wave ] : Output Voltage Level : dBm ( typ.)
@®["S "series, Clipped Sine Wave ] : Output Voltage Level : Vp-p ( min.)
8 : Power Dissipation : Watts ( max.) at Steady-State ; mA ( max.) at Turn-On
9 : Electrical frequency tuning range (EFT) : + ppm ( min.).

. Part Number Format and Example

g
Examples of OCXO : OC51T3-10.000-20/-40+85 / = User to specify
g K g > K o> g g
/ / / / / / / / customer to specify
oC 51 T 3 - 10.000 - 20 / -40+85
(1) @) @) 4) ®) (6) @)

(1) “OC ” for OCXO ; (2) Package code ; (3) Wave form code “ T ” for square wave

(4) Supply voltage code : “ 3 " for +3.3V ; (5) Frequency in MHz

(6) Frequency stability in +ppb ; (7) Operating temperature range in °C. "-40+85" represents -40°C to +85°C operating temperature range.

Mercury www.mercury-crystal.com EMTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
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How To Specify A Monolithic Crystal Filter

. Holder Type

SMD Leadless ] [ Thru - Hole Type ]

unit : mm

[ J unit : mm unit : mm
[Oma (70%50%13) | | O 497 (115%a5%11.2) ]__[ [ L1 (15.0%12.0%15.0) |

[ [JUs (7.8%3.1%6.0 ) ]——[ [] 12 (18.5%12.0%15.0 ) ]

[ [JUl (7.8*3.1%8.0 ) ]__[ [] 51 (11.0%8.5%11.0) ]

—[ [] 52 (13.4%8.5%11.0) ]

. Basic Spec. must be specified

A-1: Holder type: [0 SMD Leadless [ Thru-Hole type

A-2 : Frequency : MHz []10.7 MHz ( 10.5 MHz ~ 11.000 MHz available only in 49T series )
[]21.400 MHz []21.700 MHz []45.000 MHz []50.850 MHz

A-3 : No. of poles : 0 2 poles 04 poles 06 poles O 8poles

A-4 : Pass Bandwidth : 0 +3.75KHz [0 +6.0KHz O +7.5KHz [ +15.0 KHz min at 3 dB

A-5 : Stop Bandwidth : + KHz max at dBand KHz max at dB
A-6 : Ripple : dB (max. )

A-7 : Insertion Loss : dB (max.)

A-8 : Guaranteed Attenuation : fo + KHz to fo - KHz min. at dB

A-9 : Terminating Impedance : Q/l pF

A-10 : Operating Temperature : °C to °C

. Part Number Format and Example

Examples of quartz crystal : 21.7M15DU5 / = User to specify * = Option
/’ /’ /’ / /’ User to specify
21.7M 15 D us

Q) @ ®) 4)

(1) Frequency code ;

(2) Pass Bandwidth code (" 7.5 " for £3.75 KHz band width, " 15 " for £7.5 KHz band width, " 30 " for +15.0 KHz band width ) ;

(3) No. of poles (" A "for 2 poles , " B " for 4 poles , " C " for 6 poles ," D " for 8 poles ) ;

(4) Package code

Mercury www.mercury-crystal.com MTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
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1.65* 1.25* 0.30 2.05*1.65*0.50 2.55*2.05*0.60 3.20*2.50*0.70

Surface Mount

l Features

Specifications

@ The entire package can be grounded via the top metal lid and the two bottom pads

@ Small footprint. Ideal for space constrained applications

@ Exhibits extremely low aging with a high shock & vibration resistance

l General Specifications

X11, X21, X22 , X32

Fundamental

X22 , X32
3rd Overtone

Item / Type

X1

X21 X22

X32

Package Dimensions

(1.65*1.25*0.30 mm )

(2.05*1.65*0.50 mm) (2.55*2.05*0.60 mm)

(3.20*2.50 * 0.70 mm )

Frequency Range

24.0 ~ 96.0 MHz ( Fund. )

12.0 ~ 80.0 MHz ( Fund. )

8 ~96.0 MHz ( Fund. )

16.0 ~ 64.0 MHz ( Fund. )

50 ~ 200 MHz ( 3rd Overtone )

50 ~ 200 MHz ( 3rd Overtone )

Crystal Cut // Load Capacitance

AT - Cut // Series or Parallel ( 8 to 32 pF ) resonance

Drive Level

10 yW (typ.) 100 pW ( max.

Frequency Tolerance

+10 ppm,

Aging

)
+ 20 ppm or + 30 ppm ( max.) at 25°C
AF/F:*3ppm / year (max.)

Storage Temperature Range -50°C to 125°C
l ESR ( Equivalent Series Resistance )
X1 X21 X22 X32
Frequency Range E.S.R. Frequency Range E.S.R. Frequency Range E.S.R. Oscillator Mode|| Frequency Range E.S.R. Oscillator Mode
24.0 ~29.9 MHz | 120 Q max. || 16.0 ~23.9 MHz | 120 Q max. || 12.0 ~15.9 MHz | 150 Q max. 8.0 ~ 9.9 MHz 500 Q max.
30.0 ~39.9 MHz | 100 Q max. || 24.0~29.9 MHz | 100 Q max. || 16.0 ~29.9 MHz | 80 Q max. Fund. Mode 10.0 ~11.9 MHz | 200 Q max. Fund. Mod
und. Mode
40.0 ~96.0 MHz | 80 Q max. 30.0 ~37.9 MHz | 80 Q max. 30.0 ~80.0 MHz | 60 Q max. 12.0 ~29.9 MHz | 80 Q max.
38.0 ~64.0 MHz | 60 Q max. || 50.0 ~200.0 MHz | 80 Q max. 3rd Overtone || 30.0 ~96.0 MHz | 40 Q max.
50.0 ~200.0 MHz | 60 Q max. 3rd Overtone
I Frequency stability Vs Operating temperature range
Frequency stability Vs Operating temperature range
Stability code Temp. (°C) \ ppm +5 +10 +15 +20 +25 + 30 O : available
X -10 to 60°C A 0O 0O 0O 0O 0O
Y -20 to 70°C O O O O O A : contact Mercury
1 -40 to 85°C O O O O
I Outline Dimensions ( Unit : mm )
X11 xX21
Eott Vi < sted L " T.:.p Wiew Bottom Yiew Suggested Layout
Top View ottom Yiew uooested Lavou =
g o 3 —'I I‘—U5? @ h—»l—n.gn
. 4 058 —+ M= o . <
+ W@ I +H +
ﬁ relsl fm Bl ID D
- o ~ - 2
100" o i T |4—>|— g
o] }_ Pad Connections = ]
;  — Pad 1and 3:Crystal ; Pad 2 and 4 : Ground + _L Pad Connections :
= F Chamferred pad iz pad Mo, 4 E Pad 1 and 3 :Crystal ; Pad 2 and 4 : Ground
= _T_ Chamterred pad iz pad Mo 4
X22 X32
Top Wiew Bottom Wiew Suggested Layout Top Wiew Bottom Wiew Suggested Layout
L = “:'_ [
= = I‘:' + T =
+l l.'".l o = .
g ‘— I = 3 WEC I -
I ™ 1 2
|4—>|— 0.90 J——— |<—b{ |4—.|
= 255+EI15 1.70 = 2.20+010 210
'3 Pad Connections ; ‘ﬂ _‘L Pad Connections ;
T —— Pad 1and 3 :Crystal ; Pad 2 and 4 : Ground = — Pad 1 and 3 :Crystal ; Pad 2 and 4 : Ground
ET Chamferred pad is pad Mo. 1 = T Chamferred pad iz pad Mo. 1 or 4
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rtz Crystals

n

‘©

» MJ , MQ MJ , MQ
= Surface Mount

&) 5.0*3.2*%0.9 7.0*5.0* 1.0 Fundamental 3rd Overtone
N

(:U l Features

c] Specifications

@ Exhibits extremely low aging with a high shock and vibration resistance
@ The entire package can be grounded via the top metal lid and the two bottom pads
@ This low 0.7mm package height is ideal for height constrained applications

9%

l General Specifications

Iltem / Type MJ series MQ series
Package Dimensions (5.03.2*0.9mm) (7.0*5.0*1.0mm)
8.0 ~ 52.0 MHz ( Fund. ) 6.0 ~ 50.0 MHz ( Fund. )
Frequency Range
50.0 ~ 200.0 MHz ( 3rd ) 45.0 ~ 200.0 MHz ( 3rd )
Crystal Cut AT - Cut ; 3rd overtone
Load Capacitance Series or Parallel ( 8 to 32 pF ) resonance
Drive Level 10 yW (typ.) 100 pW ( max.)
Frequency Tolerance + 10 ppm, £ 20 ppm or + 30 ppm ( max.) at 25°C
Aging AF/F:+3ppm / year( max.)
Storage Temp. Range -50°C to 125°C
l ESR ( Equivalent Series Resistance )
MJ MQ
Freq. (MHz) E.S.R. Mode Freq. (MHz) E.S.R. Mode
8.0~9.9 100 Q 6.0 ~ 8.0 80 Q
10.0 ~ 14.9 60 Q 8.1~11.0 60 Q
15.0 ~ 19.9 50 O Fund. 111 ~14.0 50 Q Fund.
20.0 ~52.0 40 Q 14.1 ~ 50.0 40Q
50.0 ~ 200.0 80 Q 3rd 40.1~45.0 60 Q 3rd
45.1 ~ 200.0 80 Q
l Frequency stability Vs Operating temperature range
Frequency stability vs Operating temperature range
Stability code | Temp. (°C) \ ppm +5 +10 | 15 | £20 | £25 | +30 O : available
X -10 to 60°C O O @) @) O ©)
Y -20 to 70°C A O O O O O A : contact Mercury
1 -40 to 85°C O O O O
l Outline Dimensions ( Unit : mm )
MJ MQ
Top Yiew Bottom Yiew Suggested Layout Top View Eottarn Wiew Suggested Layout
) - [y
EO0+01 9, |13 1.3 N 47020245 15 S22 |
=1 - 2] 1 S 1@
H o | L =3 | vee 1T
~ S b -

i 0 3 - : |
28 — 2 45

n:i_l_ Pad connections o % Fad connections :

H b1 Padi,3:Crystal ; Pad 2, 4:Ground i Pad 1,3 Crystal ; Pad 2, 4:Ground

ciT Charmferred pad is pad Mo 1or 3 - Charnferred pad is pad Mo, 1aor 4
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M49 , ML49

12.4*45*4.0(3.0) mm

12.9*45*5.0(4.0) mm

11.4*5.0*5.0 (4.0 ) mm

SMD

I Features

Specifications

@ Withstands solder reflow and available in EIA-481A tape and reel

@ AT-strip crystal inside. Optimized for low spurious.

@ Lowest cost among all Mercury SMD crystals

@ Designed for top board assembly and an one time solder reflow only

@ Do not mount with the metal housing downward

General Specifications

Fundamental

3rd Overtone

ltem / Type

M49 (12.4*4.5* 4.0 mm ) series

MP4 (12.9*4.5* 4.0 mm ) series

MP5 ( 12.9*4.5* 5.0 mm ) series

ML49 (12.4*4.5*3.0mm ) series

MP24 (11.4*5.0 * 4.0 mm ) series

MP25 ( 11.4*5.0* 5.0 mm ) series

Frequency Range & Crystal Cut

3.200 ~ 48.000 MHz , AT-cut

30.000 ~ 100.000 MHz ,

AT-cut

, Fundamental Mode ( see Table 1)

, 3rd overtone ( see Table 1)

Load Capacitance

Series or Parallel ( 8 to 32 pF ) resonance

Drive Level

100 W (typ.)

500 pW ( max.)

Frequency Tolerance

+10 ppm,

+ 20 ppm or + 30 ppm ( max.) at 25°C

Frequency Stability

See Table 2

Aging

AF | F : 3 ppm / year ( max. )

Storage Temperature Range

-50°C to 105°C

Table 1 Table 2
ESR ( Equivalent Series Resistance ) Frequency stability Vs Operating temperature range
Freq.(MHz) | E.S.R. | Osc. Mode Freq.(MHz) | E.S.R. | Osc. Mode Stability code [Temp. (°C)\ppm| £10 | £15 | £+20 | +25 | +30
32~34 | 300Q 30.1~50.0 | 100Q AT 3rg X -10 to 60°C | O O O O O
, 3r
35~6.0 | 120Q AT Fund 50.1 ~100.0 | 80Q Y -20 to 70°C A O O O O
, Fund.
6.1~10.0 | 60Q 1 -40 to 85°C O O O O
10.1~48.0| 40Q QO :available ; A :contact Mercury
I Outline Dimensions ( Unit : mm )
[ M49 ] ; [ ML49 ] [ MP4 ] ; [ MP5 ] [ MP24 1 ; [ MP25 ]
Side View Top View Side View Top Wiew Side ¥iew Top View
989+02 124+02 102 129+0.2 1'32 114+U2
= @ ™
1] N % =
= T MEC ] + H
L =3 i =
—F + LA e
Poly Phenylene Plzstic maolded basze Le:{;afs:;cm:ﬂ:;dagasse
Bottam View Sulfide Insulator Lead frame cortacts

]

.H
Ll
=

I 11.2+02
43+02

3.5+01

=
+E
i

——e—

55 30

Suggested Layout

*1iq

-T‘_'

Bottom Yiew

Suggested Layout

Bottom Wiew

Suggested Layout

Quartz Crystals

MEC P/N

H{ height

4 49

A0 mm § max, )

jmyt

KL 39

3.0 mm ¢ max , )

15 24
JENLE! gt L e g
[ ] [ T L= = =]
i s S fEN ] G I (R
T f— a0 — f-a0 — 488 488
36 X 36 -
MEC P/N H{ height ) b— MEC P#N H i height )
H WP 5 S0mm e max, ) H WP 25 5.0 mm { max, )
WP 4 40mm{ max, ) WP 24 4.0 mm { max, )
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10.7 *4.5* 13.2 mm

10.7 *4.3* 2.5 mm

10.7 *4.3* 3.5 mm

Thru - Hole

I Features

Specifications

® RoHS complian

o H49 ( 13.2mm height ) & HUS ( 3.5mm height ) & HUSL ( 2.5mm height )

o Tight tolerance and stability. Ideal for communication equipment

o Low cost and light weight

I General Specifications

ltem / Type

H49
(10.7 * 4.5 * 13.2 mm ) series

HUS
(10.7 * 4.3 * 3.5 mm ) series

HUSL
(10.7 * 4.3 * 2.5 mm ) series

1.8432 ~ 100.000 MHz ( see Table 1)

3.200 ~ 48.000 MHz , AT-cut ,

30.000 ~ 100.000 MHz ,

AT-cut ,

Fundamental Mode (see Table 2)
3rd overtone ( see Table 2)

Frequency Range & Crystal Cut

For specific details , please feel free to contact us.

Load Capacitance

Series or Parallel ( 8 to 32 pF ) resonance

Drive Level

100 pW (typ.) 500 pW ( max.)

Frequency Tolerance

+ 10 ppm, = 20 ppm or + 30 ppm ( max.) at 25°C

Frequency Stability

See Table 3

Aging

AF/F:+5ppm &+ 3 ppm year ( max.)

Storage Temperature Range

-55°Cto 125°C

Table 1 Table 2
H49 ESR ( Equivalent Series Resistance ) HUS & HUSL ESR ( Equivalent Series Resistance )
Freq.(MHz) | E.S.R. | Osc. Mode Freq.(MHz) | E.S.R. | Osc. Mode Freq.(MHz) | E.S.R.| Osc. Mode Freq.(MHz) |E.S.R.| Osc. Mode
1.8~1.9 650 Q 4.0~49 70 Q 32~34 |300Q 30.0 ~ 50.0 100 Q AT 3rd
, 3r
20~24 450 Q 50~7.9 60 Q 35~6.0 |120Q 50.1 ~100.0 | 80Q
AT , Fund. AT , Fund. AT, Fund.
25~29 350 Q 8.0~9.9 300 6.1~10.0 | 60Q
3.0~3.9 90 Q 10.0 ~ 50.0 300 10.1~48.0 | 40Q
30.0 ~100.0| 600Q AT, 3rd
Table 3
Frequency stability vs Operating temperature range
Stability code | Temp. (°C)\ppm | =5 +10 +15 | £20 | £25 | £30 + 50
X -10 to 60°C O @) @) O O O O
Y -20 to 70°C A O O O @) @) O
I -40 to 85°C A @) O O O O
O : available A : contact Mercury
I Outline Dimensions ( Unit : mm )
H49 HUS / HUSL
10.3£0.2 3.68 99+02 365
" —— p— pa—
o I
L]
o H
T
o]
2 =
3 g
= N.
g m
: 11 |
=
- |+ 0.436 — e
e 4801 0.436
f——f—4.86
107402 —
10 7402 o~
~ = MEC PN H{ height )
@ &) 5 @ @ H HUSL 25 + 0.2 mm
< e HUS 35+ 0,2 mm
glass insulator glass insulatar
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Quartz Crystals

@
&
(2
>
Thru - Hole 3rd O.T. o
7.8*3.2*8.0mm 7.8*3.2*6.0mm N
I Features g
g
Specifications
@ Round shaped AT-Cut crystal plate inside
@ Annealed and pre-aged for low frequency drift over long-term operation
I General Specifications
Item / Type U1 us
Frequency Range 3.2 ~ 100 MHz 8.0 ~ 100 MHz
Load Capacitance Series or Parallel ( 8 to 32 pF ) resonance
Drive Level 100 pW (typ.) 500 pW ( max.)
Frequency Tolerance AT-cut : £ 10 ppm, + 20 ppm or * 30 ppm ( max.) at 25°C
Frequency Stability See Table 2
Aging AF /F:+3 ppm /year ( max.)
Storage Temperature Range - 55°C to 125°C
Table 1
U1 ESR ( Equivalent Series Resistance ) U5 ESR ( Equivalent Series Resistance )
Freq.(MHz) E.S.R. Osc. Mode Freq.(MHz) E.S.R. Osc. Mode
3.2~10.0 50 Q 8.0 ~45.0 30Q
AT, Fund. AT, Fund.
10.1 ~ 50.0 300Q 451 ~74.125 60 Q
30.0 ~ 100.0 40Q AT, 3rd 30.0 ~ 100.0 400 AT, 3rd
Table 2
Frequency stability vs Operating temperature range
Stability code | Temp. (°C)\ppm| +5 +10 +15 | +20 | +25 | +30 | +50 O :available
X -10 to 60°C O O O O O O O
Y -20 to 70°C A O O O O O O A : contact Mercury
I -40 to 85°C A @) O ©) O @)
I Outline Dimensions ( Unit : mm )
Thru - Hole type ( U1 ,U5 )
T1
70+02
Ja+02
H
=
T glass insulatar
=
Iyl
- 03506 |+
L
3.?5
H T T2
U1 8.0+£0.2 22+0.2 3.2+0.2
6.0+0.2 22+0.2 3.2+0.2
Mercury www.mercury-crystal.com MTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
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Quartz Crystals

Surface Mount Thru - Hole type

Frequency Tolerance options

32.768 KHz

[2.05*1.2*055mm]| | [32*15*0.8mm] | |[2.086*6.0mm]| |[3.08*8.0mm]

I Features

Specifications

%
®©
&
7
>
—_
O
N
5
—
®©
S
g

Ultra compact, thin, and light weight tuning fork crystal unit
® Excellent heat resistance and environmental characteristics
® Excellent electrical performance optimum for mobile communications,
OA ( office automation ) and AV ( audiovisual ) applications
® ROoHS Comlipiant. Meets the re-flow profiling requirements using lead-free solder

I General Specifications

Frequency Range 32.768 KHz

Hold type Surface Mount Type Thru - Hole Type

Item / Type X2012 X3215 T26 T38
Package sizes [2.05*1.2*0.55 mm] [3.2*1.5*0.8 mm] [2.08 *6.0 mm ] [3.08 * 8.0 mm ]
Shunt Capacitance 1.3 pF (typ.) / 1.5 pF (max.) | 1.0 pF (typ.) / 1.6 pF ( max.) 1.5 pF ( max.) 0.9 pF ( max.)
Equivalent series resistance 80 KQ ( max.) 40 KQ ( max.) 35 KQ ( max.)
Temperature coefficient -0.04 x 10 ®/°C? {max.) -0.035x 10 ®/°C % (max.)

Drive Level 0.1 yW (typ.) 0.5 pW ( max.) 1.0 yW (typ.)

Operating Temperature Range -40°Cto85°C -10°Cto 60 °C

Storage Temperature Range -40°Cto125°C -40°Cto 85°C

Crystal Cut XT - Cut

Load Capacitance 7pF , 9pF or 12.5pF

Frequency Tolerance +5ppm , =10 ppm , +20 ppm (max.)at 25°C

Turning POINT +25°C = 5 °C

Insulation resistance 500 MQ min.

I Outline Dimensions ( Unit : mm )

X2012 X3215
3.2+01

F
b

205005

_

——|
1.24+0.05
[
055 +0.04
15+01
[
ne+01

| o8 | | 14
—  |«—D445 1.0 = S 078 k-1.0 :|_r_
#1 =2 H | H : o H ‘ @
4 En T 1
|‘_1.|:| _’| |4— 24 —>| |4_1_j.’ _>| |‘— 15
T26 T38
& 2.0 max, F30+008

8.5 max, —wm— 105 —

al
T

B.0 masx, —+ 4.0 min.—»‘

‘_-
32768 [ o f?j_ @ ‘ 32768 s 1
[ |

@ 0.2 @ 0.3 +£0.05

' r ~
.

0.8+02

Frequency { Hz )

Frequency { Hz )

Mercury www.mercury-crystal.com HMTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
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General Clock Oscillators Selection Guide

Output Wave | Product _
Supply Voltage Frequency Range Product Description / Features
Output Logic Series
H (SMD)
1.8V/25V/33V/50V 0.05 ~ 160 MHz General Purpose Clock Oscillators.
H (Dip )
HA 1.8V/25V/33V/50V 27.3 ~100.0 KHz Standard Frequncy 32.768 KHz , uA Current Consumption
HEA 1.8V/25V/33V 32.768 KHz Ultra Low Current Consumption
HU 1.0V/12V 0.625 ~ 50 MHz Low Supply Voltage
HY 1.8V/25V/33V 1.25 ~ 50 MHz Wide Operating Temperature Over : -40 °C to +125 °C
HJN 1.8V/25V/33V 0.625 ~ 60 MHz Ultra Low Jitter
Sq“g;:c\gave HTE 1.8V/25V/3.3V 1.0~200 MHz | Programmable Quick Turn XO
HTQN 25V/33V 50 ~ 250 MHz Low Jitter Oscillators , RMS Jitter : 0.6 psec ( typ. )
HTQF 25V/33V 10 ~ 250 MHz Quick - Turn Clock Oscillators , RMS Jitter : 0.8 psec ( typ. )
HTJEN 1.8V/25V/33V 50 ~ 250 MHz Quick - Turn Oscillators , Ultra Low Jitter : 150 fsec ( typ.)
25V/33V 3.0 ~ 200 MHz Spread Spectrum Oscillators , Programmable Quick Turn XO
FM C 1.8V/25V/33V 16 ~ 40 MHz Spread Spectrum Oscillators , Reduce EMI More Than 3 dB
HCTQF 25V/33V 10 ~ 250 MHz 2 Frequency Switchablel Oscillators
HCTJFN 1.8V/25V/33V 15 ~ 250 MHz 4 Frequencies Switchable Oscillators
HPK 25V/33V 13.5 ~ 220 MHz Differential XO with NO PLL , RMS Jitter : 0.2 psec ( typ.)
HPRK 25V/33V 100 ~ 250 MHz Differential XO with NO PLL , RMS Jitter : 0.1 psec ( typ.)
HPEK 3.3V 13.5 ~ 220 MHz Superb phase noise Differential XO , RMS Jitter : 98 fsec ( typ.)
HPJK 25V/33V 100 ~ 250 MHz Ultra Low Jitter Differential XO , RMS Jitter : 50 fsec ( typ.)
Sqll_‘stVgive HPQN 25V/33V 50 ~ 1,500 MHz | Low Jitter Oscillators , RMS Jitter : 0.6 psec ( typ. )
HPQF 25V/33V 10 ~ 1,500 MHz Quick - Turn Clock Oscillators , RMS Jitter : 0.8 psec ( typ. )
HPJFN 25V/33V 50 ~ 2,100 MHz Quick - Turn Oscillators , Ultra Low Jitter : 150 fsec ( typ.)
HCPQF 25V/33V 10 ~ 1,500 MHz 2 Frequencies Switchable XO
HCPJFN 25V/33V 15~ 2,100 MHz 4 Frequencies Switchable XO
HDK 1.8V/25V/33V 13.5 ~ 220 MHz Differential XO with NO PLL , RMS Jitter : 0.2 psec ( typ.)
HDRK 1.8V/25V/33V 10 ~ 250 MHz Differential XO with NO PLL , RMS Jitter : 0.1 psec ( typ.)
HDEK 25V/33V 13.5 ~ 220 MHz Superb phase noise Differential XO , RMS Jitter : 98 fsec ( typ.)
HDJK 1.8V/25V/33V 100 ~ 250 MHz Ultra Low Jitter Differential XO , RMS Jitter : 50 fsec ( typ.)
Squi:IeDVé/ave HDQN 25V/33V 50 ~ 1,500 MHz High Frequency Oscillators , RMS Jitter : 0.6 psec ( typ.)
HDQF 25V/33V 10 ~ 1,500 MHz Quick - Turn Clock Oscillators , RMS Jitter : 0.8 psec ( typ. )
HDJFN 1.8V/25V/33V 50 ~ 2,100 MHz Quick - Turn Oscillators , Ultra Low Jitter : 150 fsec ( typ.)
HCDQF 25V/33V 10 ~ 1,500 MHz 2 Frequencies Switchable XO
HCDJFN 1.8V/25V/33V 15~ 2,100 MHz 4 Frequencies Switchable XO
HCK 1.8V/25V/33V 13.5 ~ 220 MHz Differential XO with NO PLL , RMS Jitter : 0.2 psec ( typ.)
HCRK 1.8V/25V/33V 20 ~ 220 MHz Differential XO with NO PLL , RMS Jitter : 0.1 psec ( typ.)
Square Wave HCEK 25V/33V 13.5 ~ 220 MHz Superb phase noise Differential XO , RMS Jitter : 98 fsec ( typ.)
HCSL HCJK 18V/25V/33V 100 ~ 175 MHz Ultra Low Jitter Differential XO , RMS Jitter : 50 fsec ( typ.)
HCJFN 1.8V/25V/33V 50 ~ 700 MHz Quick - Turn Oscillators , Ultra Low Jitter : 150 fsec ( typ.)
HCCJFN 1.8V/25V/33V 15 ~ 700 MHz 4 Frequencies Switchable XO
L°‘|’_|"g§|‘i"er HCLK 1.8V/25V/33V 95~ 180 MHz | Differential XO with NO PLL , RMS Jitter : 0.2 psec ( typ.)
Square Wave HQJFN 18V/25V/33V 50 ~ 2,100 MHz Quick - Turn Oscillators , Ultra Low Jitter : 150 fsec ( typ.)
CML HCQJFN 1.8V/25V/3.3V 15~2,100 MHz | 4 Frequencies Switchable XO
3.3V 10 ~ 200 MHz Output level is greater than 0 dBm into 50 Q load .
Sine Wave HS
50V 10 ~ 156 MHz Output level is greater than 0 dBm into 50 Q load .

Mercury www.mercury-crystal.com
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Surface Mount type

20*16*08| (25*2.0*0.9

32*25*1.0| [50*32*1.2

70*5.0"1.4

CMOS

CMOS Output

I Applications

@ CPU, Graphics , Multimedia A /V clocks

@ MPEG /DVD / HDTV clocks

@ Laser engine pixel / set - top clocks

@ SONET / SDH / ATM clocks

@ Fast Ethernet and

Gigabit Ethernet clocks

@ NTSC / PAL encoder / decoder clocks

@ PLL / synthesizer clocks

@ Fibre channel and ADSL clocks

I General Specifications [ Ta = +25°C , Vpp= at specified voltage , Load : 15 pF ]

Max.

"H21" ; "H22" ; "H32" ; "H53" series
Type "H21" series "H22 " series "H32" series "H53" series "SWO " series
Dimensions 2.0x 1.6 x0.8 mm 2.5x2.0x0.9mm 3.2x2.5x1.0mm 5.0x3.2x1.2mm 7.0x5.0x 1.4 mm
S 1.8V
§ %
% i 8 25V 1 MHz ~ 60 MHz 0.0625 MHz ~ 160 MHz | 0.0625 MHz ~ 160 MHz 0.05 MHz ~ 160 MHz 0.05 MHz ~ 160 MHz
L & 0O
T o >
> o 3.3V
< % 2
I 50V ---- 1 MHz ~ 50 MHz 1 MHz ~ 50 MHz 0.05 MHz ~ 135 MHz 0.05 MHz ~ 135 MHz
+1.8V *10% +2.5V £ 10% +3.3V*10% +5.0V*10%
Supply Voltage ( Vpp)
codeis " 18" codeis " 25" codeis"3" codeis"5"
Output Logic " High ", " 1" 1.62 V ( min.) 2.25V (min.) 2.97 V (min.) 4.5V (min.)
Output Logic " Low " ," 0" 0.18 V ( max. ) 0.25V ( max. ) 0.33 V ( max. ) 0.5V ( max.)
<25 MHz 5 mA ( max. ) 5 mA ( max. ) 5 mA ( max. ) 5 mA ( max. )
Current 25~ 50 MHz 8 mA ( max. ) 10 mA ( max. ) 12 mA ( max.) 16 mA ( max.)
Consumption 51 ~ 100 MHz 10 mA ( max. ) 15 mA ( max. ) 30 mA ( max. ) 30 mA ( max. )
101 ~ 160 MHz 15 mA ( max. ) 20 mA ( max. ) 40 mA ( max. ) 40 mA ( max. )

Rise Time ( Tr )/ Fall Time ( Tf)

6 nsec. ( max. )

Measured between 10% <—— 90% of wave form ( CL = 15pF )

Frequency Stability Codes

Frequency Stability over
+ 25 ppm + 50 ppm + 100 ppm
Operating Temperature Range
For example :
Commercial (-20°C to +70°C ) A B (o}
Industrial (-40°C to +85°C ) D E F

If non-standard , please enter the

desired stability after the"C"or" F "

" C20 " £ 20 ppm over -20°C to +70°C ;
"F30 " + 30 ppm over -40°C to +85°C

Output Load

15 pF ; (30 pF and 50 pF load are also available for +3.3V and +5.0V Vpp)

Duty Cycle

Standard: 50% * 10% ; Option: 50% * 5%. Please add "-S" at the end of the part number for + 5% .

Start -up Time

1.0 ~32.0 MHz : 5 msec. ( max. ) ; 32.1 ~160.0 MHz : 10 msec. ( max. )

Storage Temperature

-55°C to +125°C

Aging at Ta=+25C

+ 3 ppm per year ( max. )

Output Enable / Disable Function

70% of Vpp ( min. ) to enable output.

30% of Vpp ( max.) to disable output.

Disable current : 10 uA max. for OE = 0.3V

Mercury www.mercury-crystal.com
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CMOS Output

Crystal Oscillators

Thru - Hole

Min.

Max.

CMOsS 5.0V

128*128*6.3

20.2*12.8*5.8

I Applications

@ CPU, Graphics , Multimedia A/ V clocks
@ MPEG /DVD / HDTV clocks

@ Laser engine pixel / set - top clocks

@ SONET / SDH / ATM clocks

@ Fast Ethernet and Gigabit Ethernet clocks
@ NTSC / PAL encoder / decoder clocks

@ PLL / synthesizer clocks

@ Fibre channel and ADSL clocks

I General Specifications [ Ta = +25°C ]

2
e
=
Thru - Hole type g

Model ( Dimensions ) H8 (12.8*12.8*6.3 mm) H14 (20.2*12.8*5.8 mm)

+1.8V+10% +25V+10% +3.3V£10% +5.0V +10%
Supply Voltage ( Vpp)
codeis" 18" codeis" 25" codeis"3" codeis"5"
Frequency Range 0.05 ~ 160 MHz 0.05 ~ 160 MHz 0.05 ~ 160 MHz 0.05 ~ 135 MHz
Output Logic " High"," 1" 1.62V (min.) 2.25V (min.) 2.97 V (min.) 45V (min.)
Output Logic " Low" ," 0" 0.18 V (max.) 0.25V (max.) 0.33V (max.) 0.5V (max.)
<25 MHz 5mA (max.) 5mA (max.) 5mA (max.) 5mA (max.)
Current 50 MHz 8 mA (max.) 10 mA (max. ) 12 mA (max.) 16 mA (max. )
Consumption | 100 MHz 10 mA ( max.) 15 mA (max. ) 30 mA (max.) 30 mA (max.)
160 MHz 15 mA (max. ) 20 mA (max.) 40 mA (max.) 40 mA (max. )
Disable Current 10 uA ( max. ) at OE = 0.3V
il If non-standard , please enter the
Frequency Stability over + 25 ppm +50 ppm +100 ppm
Operating Temperature Range desired stability afterthe "C"or"F"
For example :
Frequency Stability Codes | Commercial ( -20°C to +70°C ) A B (o}
" C20 " £ 20 ppm over -20°C to +70°C ;
"F30 " £ 30 ppm over -40°C to +85°C
Industrial ( -40°C to +85°C ) D E F

Output Load

15 pF ( max). ; 30 pF load for frequencies up to 70 MHz ; Contact Mercury for 50 pF load

Rise Time ( Tr)

10 nsec.( max.) ; 3 nsec.( typ.) . Measured between 10% to 90% waveform ( CL=15pF )

Fall Time ( Tf) 10 nsec.( max.) ; 3 nsec.( typ.) . Measured between 10% to 90% waveform ( CL=15pF )
Duty Cycle 50% * 10 % of waveform [ 50% + 5% is also available , add " S " at the end of the part number ]
Start - Up Time 10 msec. ( max.) ; 5 msec. ( typ.)

Storage Temperature

-55°C to +125°C

Aging at Ta=+25C

+ 5.0 ppm per year ( max.)

70% of Vpp ( min. ) to enable output.

Output Enable / Disable

30% of Vpp ( max.) to disable output.

Function on pin1

Add " T " in part number for OE option

I Outline Dimensions ( Unit :

mm ), Suggested pad Layout for SMDs

[ H8 ; H 8]

[ H14 ; H_14 ]

Top View

128+02

10.8
Bottom “iew

f———-128202

nee )| |2

Side view

E3=+0.2

5.5 MEx.

@045

3-iB 1.6 glass stand-off
Pin Connections :

Pind : Supply voltage

Top YWiew
b— 202 £0.2

Bottom Yiew

107 £01

Side Yiew

N—_
@045

4-31.8 glass stand-off

55 +0.2
6.3 max.

Fint : {13 No connection Pin Connections :
(2 OF = = Pin1: (1) Mo connection
L. + + (21 Output disabled when low
E:Eg . g[ﬂuzf = 2 Rin T Ground
. P Pin 8 : Output

Pin 14 : Supply voltage

Mercury www.mercury-crystal.com
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uA Current Consumption

cillators [ 32.768 KHz ,

SMD

CMOS

27.3~100.0 KHz ]

CMOS Output

I Features

@ Features an AT-Cut crystal for high frequency stability, while providing a low micro Amp ( YA )

current consumption that would normally only be available from an X-Cut tuning fork crystal

@ 32.768 KHz is popular for Real Time Clocks and other timing applications

@ For even tighter frequency stability ( £ 5 ppm over -40 to 85 °C )

and lower current consumption ( 1.2 uA at 3.3V ), please contact Mercury

I General specifications of all available packages , at Ta=+25°C , CL=15pF

HA22

" HA " series [ SMD Type ]

HA32

25V Min. Max.
3.3V

HA53

HA57

Dimensions

25*2.0*0.9 mm

3.2*25*1.0mm

5.0%3.2*1.2mm

7.0*5.0* 1.4 mm

Frequency Output Range

32.768 KHz

( standard )

27.3 KHz ~ 100 KHz

27.3 KHz ~ 100 KHz

27.3 KHz ~ 100 KHz

27.3 KHz ~ 52 KHz

Supply Voltage

1.8V +10%

Voltage code is " 18 "

25V £10%

Voltage code is " 25 "

3.3V £10%

Voltage code is " 3"

50V +10%

Voltage codeis " 5"

Current Consumption 32 uA (typ.) 32 uA (typ.) 33 uA (typ.) 36 uA (typ.)
(32.768 KHz , Load 15pF ) 50 uA ( max.) 50 uA (max.) 50 uA (max.) 60 uA ( max.)
Output Logic " High " ," 1" 1.62 V ( min.) 2.25V (min.) 2.97 V ( min.) 4.5V (min.)
Output Logic " Low"," 0" 0.18 V ( max.) 0.25V ( max.) 0.33 V ( max.) 0.5V (max. )

Rise Time ( Tr )/ Fall Time ( Tf)
(10 % <— 90 % waveform )

20 nsec ( max.)

20 nsec (max.)

12 nsec ( max.)

12 nsec ( max.)

Frequency Stability Codes

Frequency Stability over
+ 25 ppm + 50 ppm + 100 ppm
Operating Temperature Range
For example :
Commercial (-20°C to +70°C ) A B C
Industrial ( -40°C to +85°C ) D E F

If non-standard , please enter the

desired stability after the "C"or" F"

" C20 " £ 20 ppm over -20°C to +70°C ;

"F30 " + 30 ppm over -40°C to +85°C

Output Load

15 pF

Start-up Time

1.0 msec. (typ.) ;

5.0 msec. ( max. )

Duty Cycle

50% * 5%

Output Enable / Disable Function

70% of Vpp ( min. ) to enable output.

30% of Vpp ( max. ) to disable output.

Disable current : 3 uA ( max.) for OE = 0.3V

Storage Temperature

-65°C to +125°C

Aging at Ta=+25°C

+ 3 ppm ( max. ) first year ; £ 2 ppm ( max. ) per year thereafter

Mercury www .mercury-crystal.com
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CMOS Output

Current Crystal Oscillators [ 32.768 KHz

SMD CMOS 15pF

Ultra Low Current Consumption

I Features

@ Suitable for wearable devices, clock counting use.

® Small package size for 2.5 x 2.0 mm

@ If you require products with lower current consumption, please contact Mercury.

0
—_
I General specifications of all available packages , at Ta=+25°C , CL=15pF o
—
&
‘ Type " HEA " series [ SMD Type ] )
(2
Model HEA22 HEA32 HEA53 HEA57 O
Dimensions 2.5*2.0*0.9 mm 3.2*25*1.0mm 5.0*3.2*1.2mm 7.0*5.0*1.4 mm
Frequency Output 32.768 KHz
1.8V £ 10% 25V +£10% 3.3V10%
Supply Voltage
Voltage code is " 18 " Voltage code is " 25" Voltage code is " 3"
Current Consumption 6 UA (typ.) 6 UA (typ.) 6 UA (typ.)
(32.768 KHz , No Load ) 10 uA (max. ) 10 uA ( max. ) 10 uA ( max. )
Output Logic " High"," 1" 1.62 V (min.) 2.25V (min.) 2.97 V (min.)
Output Logic " Low " ," 0" 0.18 V (max. ) 0.25V (max.) 0.33 V (max. )
Rise Time ( Tr )/ Fall Time (Tf) 7 nsec ( typ. ) 7 nsec ( typ. ) 6 nsec ( typ. )
(10 % <— 90 % waveform ) 20 nsec ( max. ) 20 nsec ( max. ) 20 nsec ( max. )
Frequency Stability over If non-standard , please enter the
+ 25 ppm + 50 ppm + 100 ppm
Operating Temperature Range desired stability afterthe"C "or " F "
For example :
Frequency Stability Codes Commercial ( -20°C to +70°C ) A B C

" C20 " £ 20 ppm over -20°C to +70°C ;

"F30 " + 30 ppm over -40°C to +85°C

Industrial ( -40°C to +85°C ) D E F
Output Load 15 pF
Start-up Time 5.0 msec. (typ.) ; 10.0 msec. ( max.)
Duty Cycle 50% * 5%

70% of Vpp ( min. ) to enable output.

Output Enable / Disable Function 30% of Vpp ( max. ) to disable output.

Disable current : 5 uA ( max. ) for OE = GND

Storage Temperature -55°C to +150°C

Aging at Ta=+25°C + 3 ppm ( max. ) first year ; +2 ppm ( max. ) per year thereafter

Mercury www .mercury-crystal.com HTaiwan : Tel (886)-2-2406-2779 / sales-tw@mercury-crystal.com
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Low Supply Voltage Crystal Oscillators CMOS Output

Min. Max.
Low Supply Voltage SMD CMOS 1.2V
I Features

@ Low 1.0V to 1.2V supply voltage

@ Low current consumption

@ 2.5x 2.0 mm small size package

I General specifications of all available packages , at Ta=+25°C , CL=15pF

()
—
o
E Model [ Output Logic ] " HU " series [ CMOS ]
g Type HU22 HU32 HU53 HU57
o Dimemsions 25*2.0*0.9 mm 32*25*1.0mm 5.0*3.2*1.2mm 7.0*5.0*1.4 mm

Frequency Range 0.625 ~ 50.0 MHz

+1.0V 5% +1.2V 5%
Supply Voltage ( Vpp )
Voltage code is " 10 " Voltage code is " 12"

Current Consumption 1.0 mA (typ.) ; 3.0 mA (max.) 1.3 mA (typ.) ; 3.0 mA (max.)

Current With Output Disable 10 uA ( max.) 10 uA (max.)

Output Logic " High ", " 1" 0.8V (min.) 0.96 V (min.)

Output Logic " Low " ," 0" 0.2V (max.) 0.24V (max.)

8.0 nsec. ( max. ) 6.0 nsec. ( max. )
Rise Time ( Tr) / Fall Time ( Tf)

Measured between 20 % <— 80 % of Vpp

Frequency Stability over If non-standard , please enter the
+ 25 ppm + 50 ppm + 100 ppm

Operating Temperature Range desired stability afterthe "C"or"F "

For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B (o}

" C20 " £ 20 ppm over -20°C to +70°C ;
"F30" + 30 ppm over -40°C to +85°C

Industrial (-40°C to +85°C ) D E F

Supply Voltage vs Freq. Sensitivity | £ 1.0 ppm ( max. )

Output Load 15 pF

Start-up Time 0.8 msec (typ.) ; 5.0 msec (max.)
Duty Cycle 50% + 5%

Output Enable / Disable 70% of Vpp ( min. ) to enable output.

Function on pin1 30% of Vpp ( max. ) to disable output.

Enable : 5.0 msec. ( max. )
Enable / Disable Time

Disable : 100 nsec. ( max. )

Storage Temperature -55°C to +150°C

Aging at Ta=+25°C + 3 ppm ( max. ) first year

RMS Jitter [ 12 kHz ~ 20 MHz ] 0.75 ps ( typ. )

SSB Phase Noise Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 5 MHz 20 MHz

25.000MHz [ 1.0V ] | dBc/Hz (typ.) -75 -107 -128 -138 -141 -149 -153 -

50.000MHz [ 1.2V ] | dBc/Hz (typ.) -83 -112 -136 -140 -147 -155 -155 -156
Mercury www.mercury-crystal.com HMTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
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Crystal Oscillators [ Wide Operating Temperature ]

Over

Wide Operating Temperature

-40°C to +125°C

SMD CMOS

® Femtosecond RMS phase jitter. 150 fs typical (12 KHz ~5 MHz)
@ Superior phase noise: -155 dBc/Hz at 10 KHz and -160 dBc/Hz at 100 KHz offset
® Wide Operating Temperature range from -40 °C to +125 °C

CMOS Output

I General specifications of all available packages , at Ta=+25°C , CL=15pF
Model [ Output Logic ] " HY " series [ CMOS ]

Type HY22 HY32 HY53 HY57
Dimensions 25*2.0*0.9 mm 3.2*25*1.0 mm 5.0*3.2*1.2mm 7.0*5.0*1.4 mm
Available Frequency Range 1.25 ~ 50.0 MHz

Supply Voltage ( Vpp) +1.8V = 10% +2.5V+ 10% +3.3Vx 10%
Supply Voltage Code "18" "25" "3"

Current Consumption 1.25 ~ 19.99 MHz 2.0 mA ( max.) 3.0 mA ( max.) 4.0 mA ( max.)

[ 15pF load ] 20.0 ~ 50.00 MHz 4.0 mA ( max.) 5.0 mA ( max.) 6.0 mA ( max.)

Frequency Stability over +25ppm | +50ppm | + 100 ppm | If non-standard , please enter the

Frequency Stability Codes

desired stability after the "K"

Car Grade
(-40°C to +125°C)

K50

K100

For example :
" K40 " + 40 ppm over -40°C to +125°C

Rise Time ( Tr )/ Fall Time ( Tf)

10 nsec. ( max.)

Measured between 10% <—— 90% of waveform ( CL = 15pF )

Output Load

15 pF

Start-up Time

5.0 msec. ( max.)

Duty Cycle

Standard: 50% + 10% ; Option: 50% * 5%. Please add "-S" at the end of the part number for + 5% .

Output Enable / Disable Function

70% of Vpp ( min.) to Enable

Output.

30% of Vpp ( max.) to Disabl

e Output.

Phase Jitter (RMS ) [ 26 MHz, 3.3V ]

150 fsec ( typ. ) [ 12 KHz to 5 MHz integated ]

SSB Phase Noise Offset 10 Hz 100 Hz 1 KHz 10 KHz 100KHz 1 MHz 5 MHz
[26 MHz, 3.3V ] dBc / Hz (typ.) -94 -127 -142 -156 -161 -163 -163
Storage Temperature -65°C to +150°C

Aging at Ta=+25°C

+ 2 ppm ( max.) for first year

Frequency (ppm)
o

3225 HY-series 25.000MHz Refer at 25°C

Temperature (°C)

-40 -35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110115120125

Mercury www.mercury-crystal.com
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Crystal Oscillators CMOS Output

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

Mercury www.mercury-crystal.com

-22-

[ H21 ] [ H22 ; H_ 22 ]
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a MEC: S = s MEC =] b
T p— |
p——"—13 1.63+0.1 !
o T =14 Side View 163401
» 5 Sidz Wiew Fad (_Z:unnectmns. por Pad Connections ©
= W= Pad1: OF Pad 3 : Output gzﬂTﬂ Pad1: OF Pad 3 Output
= = Pad2: Ground  Pad 4: Supply Voltage = Pad2: Ground  Pad4: Sunbly Yoltage
8 [ H32 ; H 32 ] [ H33 ; H_53 ]
O
Bottam Yiew Land Pattern
Top Yiew Bottom Yiew Land Pattern
f-32+024 _ hobogsng = HELE = jop12:04 118
S SEromy | iin
-
+H MEC o o :IEE - o
5_ o { = 7 - —
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— ide View . . . .
: 53 Eadd1 ?0””90“0”5 - = slde ViBW  pod Connections -
p | — a6l 0B Pad 3 Output DI Ped1:icE Pad 3 Output
- Pad 2: Graund Pad 4 Supply Vaftage o Pad 2 Ground Pad 4 : Supply Yoltage
[ SWO ; H_57 ]
Top Yiew Eottom “iew Land Pattern
}4—4?'010'2 — o140 f— 2.0
o S E 4]
. MEC ™
[
wl W2 T (]
) ) 506
= side View Pad Connections
+l Iﬂﬁ] Pad1: QOFE Pad 3 : Output
: Pad 2 Ground Pad 4@ Supply Yolage
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Crystal Oscillators [ CMOS ] CMOS Output

I Part Number Format and Examples

[1] [2] - [3] [4] - [5]
Supply Holder Frequency OE Center
Voltage Type Stability Function Frequency
(1) 3 SwWo - D T - 25.000
1]
%_ 2) 3 HY32 - K50 T - 24.000
IS
SENE)) 18 HA32 - B T - 32.768K
[
4) 3 H22 - E T - 49.152
(7]
Ex (1) : 3SWO - DT - 25.000 [ 3.3V, H seires 7050 type , +25ppm from -40°C to +85°C , OE Function , 25.000MHz ] ’6
Ex (2) : 3HY32-K50T - 24.000 [ 3.3V, HY seires 3225 type , +50ppm from -40°C to +125°C , OE Function , 24.000MHz ] E
Ex (3): 18HA32 - BT - 32.768K [ 1.8V, HA seires 3225 type , +50ppm from -20°C to +70°C , OE Function , 32.768KHz ] E
(72]
Ex (4): 3H22 - ET - 49.152 [ 3.3V, H seires 2520 type , £50ppm from -40°C to +85°C , OE Function , 49.152 MHz ] (@)
[1] | Supply voltage " 10 " for +1.0V ; " 12" for+1.2V ; " 18 "for +1.8V ; " 25" for +2.5V ; " 3" for +3.3V ; " 5" for +5.0V
[2] | Holder Type
"A"x25ppm;"B"+50ppm ;" C"+ 100ppm ;
20°C ~ 70°C pp pp pp
3] If non-standard please enter the desired stability after " C ", example " C15 " : represents +15ppm over -20 to +70°C
"D"+25ppm ;" E"+50ppm ;" F"+100ppm ;
-40°C ~ 85°C PP PP il
If non-standard please enter the desired stability after " F ", example " F30 " : represents + 30ppm over -40 to +85°C
[4] | " T " for OE Function , Leave this space blank if no connection on pad 1.
[5] | Frequency in MHz
ITest Circuit & Test Waveform
H ; H_ - series CMOS Test Circuit
veo €9 : <
supply l o JTULT
voltage . 1 3 15pF
] 0.01uF
@')_ — MEC )
2 - I I
Freguency counter
= Logic Low =
High impedance. { Mo connection ar logic High
Cutput disabled - Output Enable Internal 10k O pull-up resistar
CMOS Output Waveform
Tf Tr
WoH ———— — [ [ CMOS
S0%
S0%
10%
I
|
TH I |
I | Duty Cycle = ({ TH /T 1x 100%
Fi ")
;'1 T Fl
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Crystal Oscillators [0.625 ~60.0 MHz ]

CMOS Output

HJN

Ultra Low Jitter

SMD

CMOS

I Features

@ The HJN series is Low jitter crystal oscillators.

@ Compared with standard oscillator, Mercury’s HIN series has much

better phase noise and jitter. HIN series with output frequency 49.152MHz

has phase jitter 57 fsec (RMS, 12 KHz to 20 MHz) when Vpp at 3.3V.

I General specifications of all available packages , at Ta=+25°C , CL=15pF

Model

Type

[ Output Logic ]

HJN22

" HIJN "series [ CMOS ]

HJN32

HJNS3

Max.

HJNS7

Dimemsions

25*2.0*0.9 mm

3.2*25*1.0 mm

5.0*3.2*1.2mm

7.0*5.0*1.4 mm

Supply Voltage ( Vpp )

1.8V £10%

Voltage code is " 18 "

Voltage code is " 25 "

25V +10%

3.3V+10%

Voltage code is " 3 "

Frequency Range

0.625 ~ 50.0 MHz

0.625 ~ 60.0 MHz

0.625 ~ 60.0 MHz

Current Consumption 2mA (typ.) ; 5mA (max.) 3mA (typ.) ; 7 mA (max.) 5mA (typ.) ; 10 mA ( max. )
Current With Output Disable 20 uA ( max. ) 20 uA ( max. ) 20 uA ( max. )
Output Logic " High ", " 1" 1.62V (min.) 225V (min.) 297V (min.)
Output Logic " Low" ,"0 " 0.18 V (max.) 0.25V (max.) 0.33V (max.)

Rise Time (Tr) / Fall Time (Tf)
(10 % <— 90 % waveform )

2.0 nsec. (typ.)

5.0 nsec. ( max. )

1.0 nsec. (typ.)

4.0 nsec. ( max. )

1.0 nsec. (typ.)

3.0 nsec. ( max. )

Frequency Stability over If non-standard , please enter the desired
+ 25 ppm + 50 ppm + 100 ppm
Operating Temperature Range stability after the
"C";"F";"J"represents .
Commercial (-20°C to +70°C ) A B C
For example :
Frequency Stability Codes
" C20 " + 20 ppm over -20°C to +70°C ;
Industrial (-40°C to +85°C ) D E F
"F30 " + 30 ppm over -40°C to +85°C ;
Extended Industrial G u J " J40 " + 40 ppm over -40°C to +105°C
(-40°C to +105°C )
Output Load 15 pF
Start-up Time 0.4 msec (typ.) ; 1.0 msec (max.)
Duty Cycle 50% + 5%
Output Enable / Disable 70% of Vpp ( min. ) to enable output.
Function on pint 30% of Vpp ( max. ) to disable output.
Enable : 1.0 msec. ( max. )
Enable / Disable Time
Disable : 200 nsec. ( max. )
Storage Temperature -55°C to +150°C
Aging at Ta=+25°C + 3 ppm ( max. ) first year
RMS Jitter [ 12 kHz ~ 20 MHz ] 57 fsec (typ.) @ 3.3V, 49.152MHz
SSB Phase Noise Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 5 MHz 20 MHz
24.000MHz [ 3.3V ] dBc/Hz ( typ. ) -78 -1 -142 -154 -167 -171 -171 -
49.152MHz [ 3.3V ] dBc/Hz ( typ. ) -83 -113 -137 -151 -166 -171 -171 -171
Mercury www.mercury-crystal.com MTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
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Crystal Oscillators CMOS Output

I Part Number Format and Examples

[1]

[2]

[31]

[4]

- [5]

Supply Holder Frequency OE Center

Voltage Type Stability Function Frequency
8 | 18 HJIN57 - D T - 25.000
% 2) 25 HJIN32 - A T - 24.000
4 @) 3 HJIN22 - H T - 32.000

Ex (1) : 18HJN57 - DT - 25.000

[ 1.8V, HJN seires 7050 type , +25ppm from -40°C to +85°C , OE Function , 25.000MHz ]

Ex (2) : 25HJN32 - AT - 24.000 [ 2.5V, HJN seires 3225 type , +25ppm from -20°C to +70°C , OE Function , 24.000MHz ]
Ex (3) : 3HJN22 - HT - 32.000 [ 3.3V, HJN seires 2520 type , 50ppm from -40°C to +105°C , OE Function , 32.000MHz ]
[1] Supply voltage " 18 "for +1.8V ; " 25" for +2.5V ; " 3" for +3.3V
[2] Holder Type
-20°C ~ 70°C "A"+25ppm ;" B"+50ppm ;" C"+ 100ppm ;
If non-standard please enter the desired stability after " C ", for example " C15 " : represents +15ppm over -20 to +70°C
(3] 40°C ~ 85°C "D"+25ppm;"E"+50ppm;"F i 100ppr?1.;
If non-standard please enter the desired stability after " F ", for example " F30 " : represents £30ppm over -40 to +85°C
40°C ~ 105°C "G"+25ppm;"H"+50ppm;"J "+ 100ppm ;
If non-standard please enter the desired stability after " J ", for example " J40 " : represents +40ppm over -40 to +105°C
[4] " T " for OE Function , Leave this space blank if no connection on pad 1.
[5] Frequency in MHz

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

[ HIN22 ] [ HIN32 ]
Top View Bottam View Land Pattern Top Yiew Bottom Wiew Land Pattern
f-25+02 4 _lobnesnl {0 1D b~ 32+ 0.2
o IE B = = o
o | | [}
200 mec m i é & H
= | | =)
e E = - o
%—1& [P =
) ) 1.63:0. C1E3H01
_ Side Yiew ) ] — Side View : .
S_ Pad Connections g Pad Connections
HIT B % Pedt:cE Pad 3 : Output A3 % Padt:cE Pad 3 Output
= Pad 2 : Ground Pad 4 Supply Woltage ":'_ Pad 2 : Ground Pad 4 Supply Yoltage
[ HINS3 ] [ HIN57 ]
Top Yiew Bottom Yiew Land Pattern Bottom Yiew Land Pattern
=156 4+0.
= |ep12201 8 - fep 14204
S : S
+ o I n
N. a o
- -
254

Side View : . i i
= Pad Connections ; = Side Wisw Pad Connections ;
+,§|ﬁ Pad 1 CE Pad 30 Cutpot #l Iﬂﬁ] Pad 1 OF Pad 3 Outpt
E Pad 2 : Ground Pad 4 Supply Yoltage : Pad 2 Ground Pad 4 Supply Yaltage

l Test Circuit & Test Waveform

H ; H_-series CMOS Test Circuit

CMOS Output Waveform

Veo € ; <
supply T
violtage 1 5 2
@ T 15pF
QES MEC ]:
0.01uF 2 S | N
Frequency counter

Lagic Low ‘ {?_’ Mo connection or logic High :

High impedance . == Cutput Enable Internal
Output disahbled - 10K 1 pull-up resistar

Tf Tr
Vo - ——— — . - CMOS
90%
a0%
10%

Duty Cycle = ( TH/ T )= 100%
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scillators [ Programmable Quick Turn ]

Quick - Turn
Clock Oscillators

SMD

CMOS

18 V 3.3V

@ Short lead time. From 1 day to 1 week
@ Low jitter , RMS jitter is 0.9 ps typical

@ Custom frequencies can easily be configured

@ 1.8V, 2.5V or 3.3V supply voltages.

0.9 ps Phase Jitter ( typical )

Min.

I General specifications of all available packages , at Ta=+25°C , CL=15pF
‘ Model [ Output Logic ] " HTF "series [ CMOS ]
Type HTF21 HTF22 HTF32 HTF53 HTF57
Dimensions 2.0*1.6*0.8 mm 25*2.0*0.8 mm 32*25*1.0mm 5.0*3.2*1.2mm 7.0*5.0* 1.3 mm
Supply Voltage ( Vpp ) +1.8V 5% +2.5V + 10% +3.3V +10%
Available Frequency Range 1.0 ~ 125.0 MHz 1.0 ~ 200.0 MHz 1.0 ~ 200.0 MHz
20 mA (typ.) 28 mA (typ.) 30 mA (typ.)
Current Consumption
30 mA ( max. ) 35 mA ( max. ) 40 mA ( max. )
Rise Time ( Tr )/ Fall Time ( Tf) 2.0 ns (typ.) 1.4 ns (typ.) 1.1 ns ( typ.)

10% <— 90% Waveform

5.0 ns ( max. )

3.0 ns ( max. )

3.0 ns ( max. )

Frequency Stability Codes

Frequency Stability over .

+25 +50 + 100
Operating Temperature Range ppm ppm ppm
Commercial (-20°C to +70°C ) A B C
Industrial ( -40°C to +85°C ) D E F

If non-standard , please enter the desired
stability after the " C " or " F " represents.
For example :

" C20 " £ 20 ppm over -20°C to +70°C ;
"F30 " + 30 ppm over -40°C to +85°C

Output Logic " High ", " 1"

Vpp - 0.4V ( min. )

Output Logic "Low","0 "

0.4V ( max. )

Duty Cycle

1 MHz to 150 MHz : 50% + 5%

151 MHz to 200 MHz : 50% * 10%

Output Load

15 pF

Start-up Time

4.5 msec (typ.) ; 10 msec ( max.)

Storage Temperature

-55°C to +150°C

Aging at Ta=+25°C

+ 3 ppm ( max. ) first year ; + 2 ppm ( max. ) per year thereafter

SSB Phase Noise Offset

dBc/Hz

125.000 MHz @ 3.3 V

10 Hz 100 Hz

1 kHz

10 kHz

100 kHz

1 MHz 10 MHz

-61 -89

-110

-119

-119

-142

-149

RMS Jitter ( 12kHz ~ 20 MHz )

0.9 psec ( typ. )

Output Enable / Disable Function

Output Enable / Disable

70% of Vpp ( min. ) to Enable.

30% of Vpp ( max. ) to Disable.

Power Down Mode
(code:PD)

Disable Current : 300 uA (typ.) ; 400 uA ( max.)

Output Enable Time : 4.5 msec. (typ. ) ; 10 msec. ( max. )

Pad 1 Options
OE Mode. High Enable
(code : OE)

Disable Current : 18 mA (typ. ) ; 22 mA ( max. )

Output Enable Time : 10 nsec. ( max. )

Mercury www.mercury-crystal.com

-26-

MTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com



scillators [ Programmable Quick Turn |

Min. Max.

HTF Quick - Turn
= T Clock Oscillators SMD Ccmos 1.8 V 33V

I Part Number Format and Examples 0.9 ps Phase Jitter ( typical )

[1] [2] - [3] [4] - [5] - [6]

Supply Holder } Frequency T ) Center ) Disable

Voltage Type Stability Frequency Options
8 1) 18 HTF57 - B T - 25.000 - PD
§ (2) 25 HTF53 - C30 T - 100.000 - OE
g | (@3) 3 HTF32 - E T - 200.000 - PD

Ex (1) : 18HTF57 - BT - 25.000-PD [ 1.8V, HTF57 type , +50ppm @ -20°C to +70°C , E/D , 25.000MHz , Power Down Mode |
Ex (2) : 25HTF53 - C30T - 100.000 - OE [ 2.5V, HTF53 type , +30ppm @ -20°C to +70°C , E/D , 100.000MHz , OE Mode ]
Ex (3) : 3HTF32 - ET - 200.000 - PD [ 3.3V, HTF32 type , +50ppm @ -40°C to +85°C , E/D , 200.000MHz , Power Down Mode ]

0
s
O
-
&
‘0
(7
O

[1] | Supply voltage , " 18 " for +1.8V ; " 25" for +2.5V ; " 3" for +3.3V
[2] | Holder Type

20°C ~ 70°C "A"+25ppm ; "B"+50ppm ; "C"+ 100ppm ;
3] If non-standard please enter the desired stability after" C" ; example " C15 " : represents +15ppm over -20 to +70°C
40°C ~ 85°C "D"+25ppm ; "E"+50ppm ; "F"+100ppm ;
If non-standard please enter the desired stability after " F " ; example " F30 " : represents + 30ppm over -40 to +85°C

[4] | " T"for Output Enable/Disable Function
[5]1 | Frequency in MHz
[6] | Pad 1 Options, " PD " Power Down Mode ; " OE" OE Mode. High Enable

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

HTF21 HTF22
Top Yiew Bottom Yiew Land Pattern Top YWiew Bottom Wiew Land Pattern
------ 1.0
2004 o 5H—H—DB+D1 f—+-08 o 2502 4 ,__|H1—n'.r+|:|1 o _ ua
=F + ﬁ—-ﬂ e ] 4 I_li
| u ; < « 1
1 D 7 # —¥ —
f— 1.4 — : : R
Side Wiew o Side View
= Fad Connections : S Pad Connections :
pasil R B | Padl: CE or PO Pad3: Output ;'wm Padl: OE or PO Pad3: Output
= Pad? . Ground Fadd : Supply “oltage = Padz: Ground Fadd : Supply Voltage
HTF32 HTF53
Top Wiew Bottom YWiew Land Pattern Top View Botiam View Land Pattemn
+
f-32£ 024 _ lopogror = KNS 20l }H|.12+n1 o 18
o % 3 0 [ 5wy 1]
=
+H [ MEC ] = o :IE,E a l &
g‘ o z 2 1 - Z] -
e e f—— 254 }‘_,|
Side View 2z 2z ide Wi 254
S FPad Connections : - Side View Fad Connections :
HIf——1 Padi:0FEorPD Pad3: output STy Pad1:OEorFD Pad 3 Output
,‘:'_ Pad? : Ground Pad4d : Supply Yoltage ™ Pad 2 Ground Pad 4 Supply Yoltage
HTF57
Taop Yiew Eottom “iew Land Pattern
™ sids View Pad Connections :
E: Iﬂﬁ] Fadl : OE ar P Pad3: Cutput
o FPad? . Ground Pad4 : Supply Yoltage
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Differential Crystal Oscillators with No PLL

LVPECL Differential

LVDS Differential

HCSL Differential

LPHCSL Differential

Differential

SMD

I Features

Jitter 0.2 pS ( typical)

® Femtosecond integrated phase jitter ( 200 fs ( typ. ), 12 KHz to 20 MHz )
@ Superior phase noise (-138 dBc/Hz at 10 KHz and -144 dBc/Hz at 100 KHz offset )

I General specifications , at Ta=+25°C

Model HPK HDK HCK HCLK

Output Logic LVPECL LVDS HCSL LPHCSL
HPK2261 (2.5*2.0*1.0) HDK2261 (2.5*2.0*1.0) HCK2261 (2.5*2.0*1.0) | HCLK2261(2.5*2.0*1.0)
Package ( dimensions ) HPK3261 (3.2*2.5*1.0) HDK3261 (3.2*2.5*1.0) HCK3261 (3.2*2.5*1.0) | HCLK3261(3.2*2.5*1.0)
unit : mm HPK5361 (5.0*3.2*1.2) HDK5361 (5.0 *3.2*1.2) HCK5361 (5.0 *3.2*1.2) HCLK5361 (5.0*3.2%1.2)
HPK5761 (7.0 *5.0 * 1.7 ) HDK5761 (7.0*5.0 *1.7) HCK5761 (7.0*5.0*1.7) | HCLK5761(7.0*5.0*1.7)

Available Frequency Range

13.5 MHz ~ 220 MHz

13.5 MHz ~ 220 MHz

13.5 MHz ~ 220 MHz

95 MHz ~ 180.0 MHz

Supply Voltage ( Vpp )

+1.8V £ 5%

+1.8V £ 5%

+1.8V £ 5%

+2.5V +5%

+2.5V +5%

+2.5V 5%

+2.5V 5%

+3.3V = 10%

+3.3V = 10%

+3.3V = 10%

+3.3V £10%

Current Consumption 30 mA (typ.) 16 mA (typ.) 17 mA (typ.) 11 mA (typ.)
(Vpp=+3.3V) 50 mA ( max. ) 27 mA ( max. ) 30 mA ( max. ) 20 mA ( max. )
. Vpp - 1.03 (min. ) 1.4V (typ.) 550 mV ( min. ) 550 mV ( min. )
Output Logic ™ High ™, " 1 Voo - 0.6 ( max. ) 1.6V (max.) 850 mV ( max. ) 900 mV ( max. )
o W o Vpp - 1.85 (min. ) 0.9V (min.) -150 mV ( min. ) -150 mV ( min. )
Output Logic " Low™, " 0 Voo - 1.6 (max. ) 1.1V (typ.) 150 mV ( max. ) 150 mV ( max. )

Rise Time / Fall Time
(20%<80% of waveform )

0.3 nsec. (typ.)
0.6 nsec. ( max. )

0.3 nsec. ( typ. )
0.5 nsec. ( max. )

0.3 nsec. (typ. )
0.6 nsec. ( max. )

0.4 nsec. ( typ. )
0.7 nsec. ( max. )

595 mV (min. ), 250 mV ( min. ),
Output Voltage Swing 750 mV (typ.), 350 mV (typ.), 400 mV ( min. ) 550 mV ( min. )
930 mV ( max. ) 450 mV ( max. )
50 Q into Vcc - 2V or 100 Q between output and 50 Q to ground on
Output Load . . . None
Thevenin equivalent complimentary output each output
Start-up Time 5.0 msec. (typ.) , 10 msec. ( max. )
Duty Cycle 50% * 5%
Storage Temperature -55°C to +150°C
Aging at Ta = +25°C + 3 ppm ( max. ) first year ; +2 ppm ( max. ) per year thereafter
RMS Jitter ( 12 KHz to 20 MHz ) 0.2 psec (typ.) ; 0.5psec (max.)[ For 156.250 MHz ] ; 0.18 psec (typ. ) [ For HCLK ]
Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz
SSB Phase Noise [dBc/Hz (typ.)] 62.5 MHz -50 -82 -116 -138 -144 -149
156.250 MHz -50 -80 -115 -135 -142 -147
il If non-standard , please enter the desired
Freque.ncy Stability over +25 ppm +50 ppm | + 100 ppm p
Operating Temperature Range stability after the " C " or " F " represents .
Frequency Stability Codes Commercial ( -20°C to +70°C ) A B c For example :
" C20 " £ 20 ppm over -20°C to +70°C ;
"F30"+30 -40°C to +85°C
Industrial ( -40°C to +85°C ) D E F Ppm over °
When 70% min. of Vpp to Enable Output.
Enable
Enable time : 10 msec ( max.)
Output Enable / Disable Function
When 30% max. of Vpp to Disable Output.
Disable

Disable current : 10 uA ( max.)(OE=0.3V) , Disable time : 0.2 usec. ( max.)

Mercury www.mercury-crystal.com
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Superb phase noise differential oscillators

LVPECL

LVDS

HCSL

SMD

Differential

I Features

@ Noise improved version for H_EK-series

® Femtosecond integrated phase jitter ( 98 fs typical , 12 KHz to 20 MHz )

@ Superior phase noise ( -149 dBc/Hz at 100 KHz and -157 dBc/Hz at 10 MHz offset )

I General specifications , at Ta=+25°C

‘ Model

Output Logic

HPEK

LVPECL

HDEK
LVDS

Min.

HCEK

HCSL

Available Frequency Range

13.5 MHz ~ 60 MHz

90 MHz ~ 220 MHz

13.5 MHz ~ 60 MHz

90 MHz ~ 220 MHz

13.5 MHz ~ 60 MHz

90 MHz ~ 220 MHz

Supply Voltage ( Vpp)

+25V£10%

+25V£10%

+33V+10%

+33V+10%

+33V+10%

Output Load

50 Q into Vpp - 2.0V
or Thevenin equivalent

100 Q between output
and complimentary output

50 Q to ground on each output

Rise Time / Fall Time

(20%+80% of waveform )

0.2 nsec ( typ. )

0.4 nsec ( max. )

0.2 nsec ( typ. )

0.4 nsec ( max. )

0.5 nsec ( typ. )

0.8 nsec ( max. )

Current Consumption

38 mA (typ.) , 60 mA ( max.)

15 mA (typ.) , 35 mA ( max.)

32 mA (typ. ) , 40 mA ( max.)

Output Logic " High ", " 1"

Vpp - 1.03 ( min. ), Vpp - 0.88 ( max. )

1.4V (typ.) , 1.6V (max.)

0.5V (min.) , 0.9V (max.)

Output Logic "Low","0 "

Voo - 1.81 (min. ), Vpp - 1.62 ( max. )

0.9V (min.) , 1.1V (typ.)

-0.15V (min.) , 0.15V ( max. )

[72]
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Output Swing ( single-end ) 400 mV ( min. ) 250 mV ( min. ) 500 mV ( min. )
Frequency Stability over + 25 pom £50 ppm | 100 ppm If non-standard , please enter the desired
Operating Temperature Range stability after the " C "or " F " represents .
For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B (o}
" C20 " £ 20 ppm over -20°C to +70°C ;
"F30 " + 30 ppm over -40°C to +85°C
Industrial (-40°C to +85°C ) D E F
Start-up Time 1.0 msec. (typ.) , 5.0 msec ( max.)
Duty Cycle 50% + 5%

Storage Temperature -55°C to +150°C

Aging at Ta = +25°C + 3 ppm ( max. ) first year

RMS Jitter Freq. output < 100MHz : 350 fsec ( typ. ), [ 50MHz , 3.3V, LVDS |

(12 KHz to 20 MHz ) Freq. output > 100MHz : 98 fsec ( typ. ), [ 156.250MHz , 3.3V, LVDS ]

Offset 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 10 MHz
Phase Noise
[dBc/Hz (typ. )] 50 MHz -104 -134 -147 -153 -152 -157
156.250 MHz -93 -123 -140 -149 -152 -157
70% ( min. ) of Vpp to enable output.
Enable
Output Enable / Disable Enable time : 5 msec ( max. )
Function 30% ( max. ) of Vpp to disable output.
Disable
Disable current : 10 uA ( max.) [OE=0.3V] , Disable time : 0.2 usec ( max.)
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Ultra Low Jitter Differential Oscillator

LVPECL Differential

LVDS Differential

HCSL Differential

SMD

I Features

® Femtosecond integrated phase jitter ( 50 fs typical , 12 KHz to 20 MHz )
@ Superior phase noise (-157 dBc/Hz at 100 KHz and -164 dBc/Hz at 10 MHz offset )

@ Small size for 2.5 x 2.0 mm package

I General specifications , at Ta=+25°C

Differential

Jitter 50 fsec ( typical)

Min.

‘ Model HPJK HDJK HCJK
Output Logic LVPECL LVDS HCSL
Available 1.8V +5% -- 100 MHz ~ 175 MHz 100 MHz ~ 175 MHz
Frequency Range 25V +10% 100 MHz ~ 250 MHz 100 MHz ~ 250 MHz 100 MHz ~ 175 MHz
by Voltage ( Vpp ) 3.3V10% 100 MHz ~ 250 MHz 100 MHz ~ 250 MHz 100 MHz ~ 175 MHz

If you have frequency requirements below 100MHz, please contact Mercury.

Output Load

50 Q into Vpp - 2.0V
or Thevenin equivalent

100 Q between output
and complimentary output

50 Q to ground on each output

Rise Time / Fall Time

( 20%+80% of waveform )

0.15 nsec ( typ. )

0.4 nsec ( max. )

0.15 nsec ( typ. )

0.3 nsec ( max. )

0.2 nsec ( typ. )

0.6 nsec ( max. )

Current Consumption

52 mA (typ.) , 65 mA ( max.)

22 mA (typ.) , 30 mA ( max.)

38 mA (typ. ) , 48 mA ( max.)

Output Logic " High ", " 1"

Vpp - 1.085 ( min. ), Vpp - 0.86 ( max. )

1.4V (typ.) , 1.6V (max.)

0.55V (min.) , 1.0V (max.)

Output Logic "Low"," 0"

Voo - 1.81 (min. ), Vpp - 1.62 ( max. )

0.9V (min.) , 1.1V (typ.)

-0.15V (min.) , 0.15V ( max. )

Output Swing ( single-end ) 400 mV ( min. ) 200 mV ( min. ) 450 mV ( min. )
Frequency Stability over +25 ppm | £50 ppm | 2 100 ppm If non-standard , please enter the desired
Operating Temperature Range stability after the " C " or " F " represents .
For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B (o}
" C20 " + 20 ppm over -20°C to +70°C ;
"F30 " + 30 ppm over -40°C to +85°C
Industrial (-40°C to +85°C ) D E F
Start-up Time 1.0 msec. (typ.) , 5.0 msec. ( max.)
Duty Cycle 50% + 5%

Storage Temperature -55°C to +150°C

Aging at Ta = +25°C + 3 ppm ( max. ) first year ; + 2 ppm ( max. ) per year thereafter

RMS Jitter
50 fsec (typ.) , 300 fsec ( max.) [ For 156.250 MHz , LVDS , 3.3V ]
(12 KHz to 20 MHz )

Offset 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 10 MHz
Phase Noise
[dBc / Hz ( typ. ) ] 125.0 MHz -114 -135 -147 -157 -163 -164
156.250 MHz -108 -132 -141 -152 -160 -161
70% ( min.) of Vpp to enable output.
Enable
Enable time : 10 msec ( max. )
Output Enable / Disable Function
30% ( max. ) of Vpp to disable output.
Disable
Disable current : 30 uA (max. ) [ OE = GND ] , Disable time : 0.2 usec ( max. )

Mercury www.mercury-crystal.com MTaiwan : Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com

-30-




Crystal Oscillators

HP_ [ LVPECL Dlfferential ]

HD_ [ LVDS Differential ]

HC__ [ HCSL Differential ]

HCL_ [ LPHCSL Differential ]

I Part Number Format and Example

[1] [2] [3] - [4] - [5]
Supply Holder 1o0r2 Frequency Center
Voltage Type Stability Frequency
(1) 25 HCK536 1 - Cc15 - 125.000
Example
(2) 18 HDJK576 2 - D - 156.250

Ex (1):25HCK5361 - C15 - 125.000 [ +2.5V , HCK type , HCSL output, 5.0 x 3.2 mm size , OE on pad 1, £15 ppm from -20°C to 70°C , 125.000MHz ]
Ex (2):18HDJK5762 - D - 156.250 [ +1.8V, HDJK type , LVDS output, 7.0 x 5.0 mm size , OE on pad 2, +25 ppm from -40°C to 85°C , 156.250MHz ]

[1] [ Supply voltage , " 18 " for +1.8V ; " 25 "for +2.5V ; "3 " for +3.3V

[2] | Holder Type

[3] |"1": OE function on pad # 1 ,

" 2" : OE function on pad # 2

-20°C ~70°C

"A"+25ppm;"B"+50ppm ;" C"+ 100ppm ;

If non-standard please enter the desired stability after " C ", for example " C15 " :

represents +15ppm over -20 to +70°C

[4]
-40°C ~ 85°C

"D"+25ppm;"E"+50ppm ;" F"+100ppm ;

If non-standard please enter the desired stability after " F ", for example " F30 " : represents + 30ppm over -40 to +85°C

[6] | Frequency in MHz

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs , Test Circuits

Pad 3 : Ground

Pad 6 Supply Voltage

Pad 3 Ground

Pad & : Supply Yoltage

H__K226 H_ K326
Top View Eottam View Land Pattern Top YWiew Bottom View Land Pattern
25+01 32401
R o eos o, 08 =2y ) 0 ] 084
Mo <@E8 (0003 e | P EELIBOE,
allle t a2 e al e [ i = v
i =
Side Vi fe—f-n02 03 1.2 ¢ a4 >
5 e VieW o4 connections - _ Side Vi Pad Connections :
;Im Pad 1 OF  Pad4: Output o 178 VIBY  pad1:oE Pad 4 Cutput
= Pac 2 1 No Connection  pag 5 : Complementary ;:{gfh Pad 2: Mo Connection  Pad 5 Complementsry
Pac 3 : Ground Fad £ Supply Yaoltage - Pad 3 Ground Pad 6 : Supply Voltage
H__K536 H_ K576
Top Wiew Bottom iew Land Pattern Top Yiew Bottom Wiew Land pattern
l— 5002 f— 064 f—T.0£02 —
i o
+ ;
- o o
2484 . .
- Side View Pad Connections : - Side View Pad Connections :
=1 Pad1:CE Pad 4 ; Output i Pad1:0E Pad 4 : Output
:" tﬂ%ﬂ Pad 2 : Mo Connection Pad 5 Complementary ﬁfnﬁn Pad 2: Mo Connection  Pad 5: Complementary

LVPECL Test Circuit

LVDS Test Circuit

L%PECL
Receiver

R4

QE NC = ==
GV R1=R3I=1270;RI=R4=8250
SV R1=R3I=2500;RZ=R4=6250

Fa W

HCSL Test Circuit

LPHCSL Test Circuit for HCLK only

Rs =0 to 33Q to minmize ringing in application.

———————————L_—= LPHCSL

LPHCSL
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Differential Crystal Oscillators with No PLL Differential

Max.

SMD

LVPECL Differential LVDS Differential HCSL Differential

I Features Jitter 0.1 pS ( typical )

@ Femtosecond integrated phase jitter ( 84 fs ( typ.), 12 KHz to 20 MHz )
@ Superior phase noise (-139 dBc/Hz at 10 KHz and -148 dBc/Hz at 100 KHz offset )
@ Package size : 2.5x2.0mm , 3.2x2.5mm , 5.0x3.2mm , 7.0x5.0mm

I General specifications , at Ta=+25°C

(2]
—
o
2 \ Model HPRK HDRK HCRK
o Output Logic LVPECL LVDS HCSL
®)
. 10 MHz ~ 160 MHz 20 MHz ~ 50 MHz
Available Frequency Range 10 MHz ~ 250 MHz 10 MHz ~ 250 MHz 180 MHz ~ 250 MHz 60 MHz ~ 220 MHz 100 MHz ~ 160 MHz
- - +1.8V 5% - +1.8V 5%
Supply Voltage ( Vpp ) +2.5V = 10% +2.5V = 10% - +2.5V = 10% -
+3.3V = 10% +3.3V = 10% - +3.3V = 10% -
Current Consumption 32 mA (typ.) 10 mA ( typ. ) 8 mA (typ.) 17 mA ( typ. )
(Vpp=+3.3V) 60 mA ( max. ) 25 mA ( max. ) 16 mA ( max. ) 35 mA ( max. )
ot m wam Vpp - 1.03 (min. ) 1.4V (typ.) 0.8V (typ.) 550 mV ( min. )
Output Logic " High *, * 1 Voo - 0.6 ( max. ) 1.6V (max.) 1.0V (max.) 1.0V (max.)
o W onge Vpp - 1.85 (min. ) 0.9V (min. ) 0.3V (min. ) -150 mV ( min. )
Output Logic " Low ™, " 0 Voo - 1.6 ( max. ) 1.1V (typ.) 0.5V (typ.) 150 mV ( max. )
Rise Time / Fall Time 0.3 nsec. (typ.) 0.2 nsec. ( typ. ) 0.2 nsec. ( typ. ) 0.2 nsec. ( typ. )
(20%<>80% of waveform ) 0.5 nsec. ( max. ) 0.35 nsec. ( max. ) 0.35 nsec. ( max. ) 0.35 nsec. ( max. )
. 300 mV (min. ), 200 mV ( min. ),
Output Voltage Swing 5;%% ':1\\//((':““)) 400 mV (typ. ), 300 mV (typ. ), 500 mV ( min. )
yp- 480 mV ( max. ) 400 mV ( max. )
Output Load 50Q Im.o Vee ) 2V or 1o0Q bgtween output and 50 Q to ground oneach output
Thevenin equivalent complimentary output
Start-up Time 0.75 msec. (typ. ) , 2.0 msec. ( max.)
Duty Cycle 50% = 5%
Storage Temperature -55°C to +150°C
Aging at Ta = +25°C + 3 ppm ( max. ) first year ; + 2 ppm ( max. ) per year thereafter
RMS Jitter ( 12 KHz to 20 MHz ) 84 fsec ( typ. ) ; For 156.250 MHz , LVPECL 3.3V
Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz
SSB Phase Noise [dBc/Hz (typ.)]
156.250 MHz -63 -97 -134 -139 -148 -153
Frequency Stability over If non-standard , please enter the desired

+25 + 50 +100
Operating Temperature Range ppm ppm ppm stability after the

"C";"F";"J"represents .

Commercial (-20°C to +70°C ) A B C
For example :
Frequency Stability Codes
" C20 " £ 20 ppm over -20°C to +70°C ;
Industrial (-40°C to +85°C ) D E F
"F30 " + 30 ppm over -40°C to +85°C ;
Extended Industrial "J40 " + 40 ppm over -40°C to +105°C
(-40°C to +105°C ) G H J
When 70% min. of Vpp to Enable Output.
Enable
Enable time : 2 msec ( max. )
Output Enable / Disable Function
When 30% max. of Vpp to Disable Output.
Disable
Disable current : 30 uA ( max.)(OE=0.3V) , Disable time : 0.2 usec. ( max.)
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Differential Crystal Oscillators with No PLL Differential
HPRK [ LVPECL Differential ] HDRK [ LVDS Differential ] HCRK [ HCSL Differential ]

I Part Number Format and Example
[1] [2] [3] - [4] - [5]

Supply Holder 10r2 Frequency Center

Voltage Type Stability Frequency
Exambole (1) 25V3 HDRK576 1 - E - 100.000
P (2) 18 HPRK326 1 - D - 156.250

Ex (1):25V3HDRK5761 - E - 100.000 [ +2.5 ~ +3.3V, HDRK type, LVDS output, 7.0 x 5.0mm size, OE on pad 1, +50 ppm from -40°C to 85°C, 100.000MHz ]
Ex (2):18HPRK3261-D - 156.250 [ +1.8V, HPRK type, LVPECL output, 3.2 x 2.5mm size, OE on pad 1, +25 ppm from -40°C to 85°C, 156.250MHz ]

[1] | Supply Voltage , " 18 " for +1.8V ; " 25" for +2.5V ; "3 "for +3.3V ; " 25V3 " for +2.5 ~ +3.3V £10%
[2] | Holder Type
[3] |"1":OEfunctiononpad#1 , "2": OE function on pad # 2

(2]
—_
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-20°C ~ 70°C "A"+25ppm ;" B"+50ppm ;" C"+ 100ppm ;
If non-standard please enter the desired stability after " C ", for example " C20 " : represents +20ppm over -20 to +70°C

(4] 40°C ~ 85°C "D"+25ppm;"E"+50ppm ;" F "+ 100ppm ;
If non-standard please enter the desired stability after " F ", for example " F30 " : represents +30ppm over -40 to +85°C

40°C ~ 105°C "G"+25ppm;"H"+50ppm ;" J "+ 100ppm ;
If non-standard please enter the desired stability after " J ", for example " J40 " : represents +40ppm over -40 to +105°C

[5]1 | Frequency in MHz

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs , Test Circuits

H_RK226 H_RK326
Top Yiew Bottom YWiew Land Pattern Top Yiew Bottam Wiew Land Pattern
2501 232201
R o 0 — 08 - — 08
: s 1OEms : 2
+ | || MEC T ¥ +
= o $ g
S = 080
Side Wiew ) ) 0.8 )
s Pad Connections : - Side Vi Pad Connections :
SI@ Pad1:0E  Pad4: Outut S ide VIEW  padi1oE Pad 4 Output
= Pad 2: Mo Connection  Pad 5 - Complementary giﬁfﬂ Pad 2 : Mo Connection  Pad 5 Complementary
Pad 3 Ground Pad 5 : Supply Yoltage - Pad 3 : Ground Pad 6 : Supply Woltage
H_RK536 H_RK576
Top Yiew Bottom View Land Pattern Top Wiew Baottam Wigw Land pattern
hosoro2—f 3 = l+—0.54 70202 _ 14504
T | sl Al
=] -
by = o o
I l - o )
[m7] —
= + 064 kﬁq
— Side Yiew Pad Connections : - Side View Pad Connections :
=] Pad 1 : OE Pad 4 : Cutput 2 Pad 1 :0OE Pad 4 : Cutput
:\} iﬂ%ﬂ Pad 2 Mo Connection Pad 5 : Complementary hiﬂﬁﬂ Pad 2 : Mo Connection  Pad 5 Complementary
A Pad 3 Ground Pad 6 Supply VYoltage - Pad 3 Ground Pad 6 Supply Yoltage
LVPECL Test Circuit LVDS Test Circuit HCSL Test Circuit
Yoo
R=
HCSL
R R3
WoD
10082
L%PECL HCEL
Receiver
Fed
OE NZ = e L N
Rs = 0 to 33Q to minmize ringing in application.
Voo = 3.3V,;R1=R3=1370,RZ=R4=8250
Wop= 25V ;R1=R3=2500;,RZ=R4=862510
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CMOS Waveform

LVPECL Differential

LVDS Differential

RMS Jitter

I Features

® The HTQN, HPQN and HDQN Series are members of Mercury’s Low Jitter Crystal Oscillators

® Output frequency range : 50 MHz to 1,500 MHz
® Low RMS Jitter 0.6 ps typical ( 12kHz to 20MHz )
® Package size : 3.2x2.5mm , 5.0x3.2mm , 7.0x5.0mm

I General specifications , at Ta=+25°C

Model

Output Logic

HTQN
CMOS

HPQN
LVPECL

HDQN
LVDS

Supply Voltage Vpp ( code )

+2.5V £ 5% (voltage code "25")

+2.5V £5% (voltage code "25")

+2.5V £ 5% (voltage code "25")

+ 3.3V £ 10% ( voltage code "3 ")

+3.3V +10% (voltage code "3 ")

+ 3.3V +10% ( voltage code "3 ")

Available Frequency Range 50 ~ 250 MHz 50 ~ 1,500 MHz 50 ~ 1,500 MHz
Output Load 15 pF 50 Q into Vcc - 2V or Thevenin equiralent 100 Q

Output Logic " High"," 1" 90 % Vpp Vpp - 1.03 ( min. ), Vpp - 0.6 ( max. ) 1.4V (typ.), 1.6 V(max.)
Output Logic " Low ", " 0" 10 % Vpp Vpp - 1.85 (min. ), Vpp - 1.6 ( max. ) 1.1V (typ.), 0.9V (min.)
Current with Output Disable 16 mA (typ.) 16 mA (typ.) 16 mA (typ.)

Current Consumption ( max. )
(Vpp=+3.3V)

50 ~ 100 MHz : 30 mA

150 ~ 250 MHz : 50 mA

150 ~ 250 MHz : 30 mA

101 ~ 150 MHz : 38 mA

251 ~ 750 MHz : 55 mA

251 ~ 750 MHz : 34 mA

151 ~ 200 MHz : 43 mA

751 ~ 1000 MHz : 57 mA

751 ~ 1,000 MHz : 38 mA

201 ~ 250 MHz : 48 mA

1001 ~ 1500 MHz : 60 mA

1001 ~ 1,500 MHz : 40 mA

Rise Time / Fall Time

1.5 nsec. (typ. ), 3.0 nsec. ( max.

Tr/Tf: 10% < 90% waveform

) 0.2 nsec. ( typ. ), 0.5 nsec. ( max. )
Tr/Tf: 20% < 80% waveform

0.2 nsec. ( Typ. ), 0.5 nsec. ( max. )
Tr/Tf: 20% < 80% waveform

Start-up Time

10 msec. ( max. )

5.0 msec. ( typ. ), 10 msec. ( max. )

5.0 msec. ( typ. ), 10 msec. ( max. )

Aging at Ta =+25°C

+ 5 ppm ( max. ) for first year

+ 3 ppm ( max. ) first year ;
+ 2 ppm ( max. ) per year thereafter

+ 3 ppm ( max. ) first year ;
+ 2 ppm ( max. ) per year thereafter

Duty Cycle

50% + 5%

Storage Temperature

-565°C to +150°C

RMS Jitter ( 12 KHz to 20 MHz )

0.6 psec ( typ. )

Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 10 MHz
SSB Phase Noise [ dBc / Hz ( typ.) ] 156.250 MHz -55 -85 -109 -116 -118 -139 -146
622.08 MHz -48 -85 -101 -102 -103 -124 -133
i If non-standard , please enter the desired
Freque.ncy Stability over + 25 ppm +50 ppm | + 100 ppm p!
Operating Temperature Range stability after the " C" or " F " represents .
For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B (o
" C20 " + 20 ppm over -20°C to +70°C ;
"F30 " + 30 ppm over -40°C to +85°C
Industrial ( -40°C to +85°C ) D E F

Output Enable / Disable Function

When 70% ( min. )
Enable

of Vpp to Enable Output.

Enable time : 200 nsec. ( max. )

Disable

When 30% ( max. ) of Vpp to Disable Output.

Disable current : 16 mA ( max. ), Disable time : 50 nsec. ( max. )

Mercury www.mercury-crystal.com
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Crystal Oscillators

HTQN [ CMOS Waveform ]

HPQN [ LVPECL Differential ]

HDQN [ LVDS Differential ]

I Part Number Format and Example

[1] [2] [3]

Example

[4]

[5]

Supply Holder 1 or 2 - Frequency - Center

Voltage Type Stability Frequency
(1) 25 HPQN576 2 - D - 622.080
(2) 3 HDQN326 1 - A - 100.000

Ex (1) : 25HPQN5762 - D - 622.080 [ +2.5V , H_ _ 576 type , LVPECL output , QN series , OE on pad # 2 , +25 ppm from -40°C to 85°C , 622.080MHz ]
Ex (2) : 3HDQN3261 - A-100.000 [+3.3V,H__ 326 type, LVDS output, QN series , OE on pad # 1, £25 ppm from -20°C to 70°C , 100.000MHz ]

[1] | Supply voltage , " 2.5 " for +2.5V ; " 3 " for +3.3V

[2] | Holder Type

[3] |"1":OEfunctiononpad#1 , "2": OE function on pad # 2

-20°C ~70°C

"A"+25ppm ; "B"+50ppm ; "C"+100ppm ;

If non-standard please enter the desired stability after " C ", for example " C15 " : represents +15ppm over -20 to +70°C

[4]

-40°C ~ 85°C

"D"+25ppm;"E"+50ppm ;" F "+ 100ppm ;

If non-standard please enter the desired stability after " F ", for example " F30 " : represents + 30ppm over -40 to +85°C

[6] | Frequency in MHz

I Outline Dimensions ( Unit : mm ), Suggested pad Layout for SMDs ; Test Circuit

H_QN326

H_QN536

Top Wiew EBottom Yiew
—3.2201— — W08

25041

Top View Eottom “iew

e sosoz o 284, o

Land Pattern

fot—0.84
I = Side View - Side Wiew
< E 5
- RO — cifEeTw
264
H_QN576 Pad Connections :
Top YWiew Bottam “iew

—70+02 —  _ 140

Pad 1 : Output Enable
Pad 2 : No Connection

Pad 3 : Ground

Pad 4 : CMOS : Output ,

Differential : Output

% Side Yiew Pad 5 : CMOS : No Connection , Differential : Complementary Output
~If—RE m
Pad 6 : Supply Voltage
CMOS Test Circuit LVPECL Test Circuit LVDS Test Circuit

oo

R R3

LWPECL
Receiver

R4

1270, R2=PR4=825102
2500 ;RZ=R4=6250
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rystal Oscillators [ Quick - Turn Clock Oscillators ,

10 ~ 1500 MHz ]

CMOS Waveform

LVPECL Differential

LVDS Differential

I Features

® The HTQF, HPQF and HDQF Series are members of Mercury’s Q-Family Quick-Turn crystal oscillators

Q family

SMD

Quick - Turn Clock Oscillators

@ Output frequency range : 10 MHz to 1,500 MHz

@® Package size : 3.2 x2.5mm, 5.0 x 3.2mm, 7.0 x 5.0mm

@® Next-day samples for prototypes

IGeneraI specifications , at Ta=+25°C

\ Model

Output Logic

HTQF
cMOS

HPQF
LVPECL

Min.

3.3V

0.8 ps Phase Jitter ( typical )

HDQF

LVDS

Supply Voltage Vpp ( code )

+2.5V £ 5% (voltage code "25")

+2.5V £ 5% ( voltage code " 25" )

+2.5V £ 5% (voltage code " 25" )

+3.3V £ 10% ( voltage code "3 ")

+3.3V £ 10% ( voltage code "3 ")

+3.3V £ 10% ( voltage code "3 ")

Available Frequency Range 10 ~ 250 MHz 10 ~ 1,500 MHz 10 ~ 1,500 MHz

Load 15 pF 5'?h2\12:1?nvec:u-ié\lfar?: 1000

Output Logic " High"," 1" 90 % Vpp Vpp - 1.03 (min. ), Vpp - 0.6 ( max. ) 1.4V (typ.), 1.6 V (max.)
Output Logic " Low" ," 0" 10 % Vpp Vpp - 1.85 (min. ), Vpp - 1.6 ( max. ) 1.1V (typ.), 0.9V (min.)
Current with Output Disable 16 mA (typ.) 16 mA (typ.) 16 mA (typ.)

Current Consumption ( Max.)
(Vpp =+3.3V)

10 ~ 50 MHz : 30 mA

10 ~ 250 MHz : 50 mA

10 ~ 250 MHz : 30 mA

51~ 150 MHz : 38 mA

251 ~ 750 MHz : 55 mA

251 ~ 750 MHz : 34 mA

151 ~ 250 MHz : 48 mA

751 ~ 1,500 MHz : 60 mA

751 ~ 1,500 MHz : 40 mA

Rise Time / Fall Time

1.5 nsec. (typ. ), 3.0 nsec. ( max. )
Tr/Tf: 10% < 90% waveform

0.2 nsec. (typ. ), 0.5 nsec. ( max. )
Tr/Tf: 20% < 80% waveform

0.2 nsec. (typ. ), 0.4 nsec. ( max. )
Tr/Tf: 20% < 80% waveform

Duty Cycle

50% + 5%

Start-up Time

10 msec. ( max. )

Aging at Ta = +25°C

+ 2 ppm ( max. ) first year ; + 10 ppm ( max. ) over 10 years

Storage Temperature

-55°C to +150°C

RMS Jitter (12 KHz to 20 MHz )

0.8 psec ( typ. )

Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 10 MHz
SSB Phase Noise
[dBc / Hz (typ.) ] 156.250 MHz -55 -85 -109 -116 -118 -139 -146
622.08 MHz -48 -85 -101 -102 -103 -124 -133
. If non-standard , please enter the desired
Freque.ncy Stability over + 25 ppm +50 ppm | + 100 ppm
Operating Temperature Range stability after the " C " or " F " represents .
For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B C
" C20 " + 20 ppm over -20°C to +70°C ;
"F30 " + 30 ppm over -40°C to +85°C
Industrial ( -40°C to +85°C ) D E F

Output Enable Function

OE Control on Pad 1

70% of Vpp ( min. ) to enable output. ( Open connection prohibit. )

30% of Vpp ( max. ) to disable output.

Output Enable Time / Disable Time

200 nsec. ( max. )/ 50 nsec. ( max. )

Mercury www.mercury-crystal.com

-36-

MTaiwan : Tel: (886)-2-2406-2779 / sales-tw@mercury-crystal.com




Crystal Oscillators [ Quick - Turn Clock Oscillators , 10 ~ 1500 MHz ]

HTQF [ CMOS Waveform ]

HPQF [ LVPECL Differential ]

HDQF [ LVDS Differential ]

I Part Number Format and Example

[1] [2]

[3]

[4] [5]

Supply Holder 1 or 2 Frequency - Center
Voltage Type Stability Frequency
1) 3 HTQF536 2 B - 200.000
Example
(2) 3 HDQF326 1 - 100.000

Ex (1) : 3HTQF5362 - B - 200.000 [ +3.3V, H_ _ 536 type , CMOS output , QF series , OE on pad # 2, £50 ppm from -20°C to 70°C , 200.000MHz ]

Ex (2) : 3HDQF3261 - A - 100.000 [+3.3V, H_ _ 326 type, LVDS output, QF series , OE on pad # 1, £25 ppm from -20°C to 70°C , 100.000MHz ]

[1] | Supply voltage , " 25" for +2.5V ; " 3" for +3.3V

[2] | Holder Type

[3] |"1":OEfunctiononpad#1 ; "2": OE function on pad # 2

20°C ~ 70°C "A"+25ppm ; "B"+50ppm ; "C"+ 100ppm ;
[4] If non-standard please enter the desired stability after " C ", for example " C15 " : represents +15ppm over -20 to +70°C
"D"+25ppm ; "E"+50ppm ; "F"+100ppm ;
-40°C ~ 85°C PP PP PP

If non-standard please enter the desired stability after " F ", for example " F30 " : represents + 30ppm over -40 to +85°C

[6] | Frequency in MHz

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs ; Test Circuit

WDD

10uF

I
I

OE
Voo = 3.3V
Wom = 2.5V

R

H_QF326 H_QF536
Top Yiew Eottaom “iew Top Wiew Bottam Wiew
H—32x01— | 05 f— 50202 —
S o 8 & o
+ MEC | = Iﬂ b MEC
e i3 7 il
—-12
Land Pattern
Land Pattern
f+—0.84
= Side Wiew
=51 —"
H_QF576 Pad Connections :
Top Yiew Bottom “iew
j—T0+02 — _ 14201 .
= - Pad 1 : Output Enable
= po Pad 2 : No Connection
)+
[— 508 — Pad 3 : Ground
Pad 4 : CMOS : Output , Differential : Output
% Side View Pad 5 : CMOS : No Connection , Differential : Complementary Output
~Ifm m
Pad 6 : Supply Voltage
CMOS Test Circuit LVPECL Test Circuit LVDS Test Circuit
“Wono

R3

1270, RZ2=R4=82510
2500 ;RZ2=R4=6250

LWPECL
Receiver

R4

Mercury www.mercury-crystal.com

HETaiwan :

Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com
-37-

(2]
—
[©]
o
i
[3)
%)
@)




(2]
—_
[©]
o
T
[3)
7
@)

Quick - Turn 150 fsec SMD Max.
CMOS / Differential Clock Oscillators RMS Jitter
I Features
@® High Frequency Range : 50 ~ 2,100 MHz
@ Ultra-low RMS Jitter : 150 fsec ( typ.) @ 3.3V, 156.250 MHz
® Package Size : 3.2 x 2.5mm and 5.0 x 3.2mm and 7.0 x 5.0mm
® Next-Day sample for Prototypes
I General specifications , at Ta = +25°C
‘ Model HTJFN HPJFN HDJFN HCJFN HQJFN
Output Logic CMOS *" LVPECL LVDS HCSL CML
+1.8V+5% - + 1.8V + 5% (*2 +1.8V+5% +1.8V+5%

Supply Voltage ( Vpp )

+25V£10%

+25V£10%

+2.5V£10%

+25V£10%

+25V+10%

+33V+10%

+33V+10%

+3.3V+10%

+33V+10%

+33V+10%

Available Frequency Range

50 ~ 250 MHz

50 ~ 2,100 MHz

50 ~ 2,100 MHz

50 ~ 700 MHz

50 ~ 2,100 MHz

Output Load

15 pF ( max. )

50 Q into Vpp - 2V or
Thevenin equivalent

100 Q

50 Q to GND

50 Q to VDD

Output Logic " High ", " 1"

Voo - 0.4V (min. )

Voo - 1.165 V ( min. )

Vpp - 0.8 V ( max. )

Voo : 1.4V (typ. )

Vpp : 1.6 V (max.)

Voo : 0.66 V (min. )

Vpp : 1.15V ( max. )

Voo - 0.085 V ( min. )

Vpp = ( max. )

Output Logic " Low","0"

Vpp X 0.1V ( max. )

0.3V (max.) for 1.8V only

Vpp - 2.0 V ( min. )

Vpp - 1.55V ( max. )

Vpp: 1.1V (typ.)

Vpp : 0.9V (min.)

Vpp : -0.15V ( min. )

Vpp : 0.15 V ( max. )

Vpp - 0.6 V (min.)

Vpp - 0.32 V ( max. )

Output Voltage Swing

595 mV ( min. )

930 mV ( max. )

250 mV ( min. )

450 mV ( max. )

450 mV ( min. )

700 mV ( typ.)

200 mV ( min. )

600 mV ( max. )

Current Consumption 75 mA (typ.) 100 mA ( typ.) 75 mA (typ.) 94 mA (typ.) 70 mA (typ.)
(Vop =+3.3V) 90 mA ( max. ) 120 mA (max. ) 90 mA ( max. ) 115 mA (max. ) 85 mA ( max. )
Disable Current 62 mA ( typ. ) 99 mA ( typ. ) 74 mA (typ.) 93 mA (typ.) 69 mA (typ.)

Rise Time / Fall Time

(20% to 80% Waveform )

5.0 nsec. ( max. )
(10% to 90% )

0.4 nsec. ( max. )

0.4 nsec. ( max. )

0.4 nsec. ( max. )

0.4 nsec. ( max. )

Frequency Stability Codes

Frequency Stability

Over Operating Temperature Range *25ppm + 50 ppm +100 ppm
Commercial (-20°C to +70°C ) A B C
Industrial ( -40°C to +85°C ) D F
Extended Industrial ( -40°C to +105°C ) - H J

Duty Cycle

50% £ 5%

Start-up Time

5 msec (typ.) ; 10 msec ( max. )

RMS Jitter ( typ.)
(12 KHz to 20 MHz )

156.250 MHz : 159 fsec ;

491.520 MHz : 155 fsec ;

644.530 MHz : 151 fsec ;

2,000 MHz : 163 fsec

Storage Temperature

-55°C to +150°C

Aging at Ta = +25°C

+ 3 ppm ( max. ) for first year ; + 2 ppm ( max. ) per year thereafter

Enable / Disable Function

on Pad1

80% of Vpp ( min. ) to enable output.

20% of Vpp ( max. ) to disable output.

Enable / Disable Time

2.5 msec ( max. )/ 10 usec ( max. )

Note * 1 : For CMOS output , only 7.0x5.0mm and 5.0x3.2mm packages are available.
Note 2 : This needs AC coupling (100-nF series capacitor). Please check the test circuit.
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Quick - Turn 150 fsec SMD Min. Max
CMOS / Differential Clock Oscillators RMS Jitter
I Part Number Format and Example
[1] [2] [3] [4] [5] [6] [7] [8]
Supply oscC Output Series Package OE - Frequency - Center
Voltage Type Waveform Size Function Stability Frequency
Example (1) 3 H P JFN 328 1 - D - 250.000
) 3 H D JFN 578 1 - E - 644.530
EX (1) : 3HPJFN3281 - D - 250.000 [ +3.3V , HPJFN type , PECL output , 3.2x2.5mm 8pad , OE on pad1 , +25ppm from -40 to +85°C , 250.000 MHz ]
EX (2) : 3HDJFN5781 - E - 644.530 [ +3.3V , HDJFN type , LVDS output , 7.0x5.0mm 8pad , OE on pad1 , +50ppm from -40 to +85°C , 644.530 MHz ]
[1] | Supply Voltage , " 18 "for +1.8V ; " 25" for +2.5V ; " 3" for +3.3V
[2] | OSC Type,"H": X0
[3] | Output Waveform ,"T":CMOS ;"P":LVPECL ;"D":LVDS ;"C":HCSL ;"Q":CML
[4] | JFN Series
[5] | Package Size, "328":3.2x2.5mm 8pad;"538":5.0x3.2mm 8pad ;" 578" :7.0x5.0 mm 8pad
[6] |"1":OE function on pad # 1
-20°C~70°C |"A"+25ppm;"B"+50ppm ;" C"+ 100ppm
[7] -40°C~85°C |"D"+25ppm ;" E"+50ppm ;" F"+100ppm
-40°C~105°C | "H"+50ppm ;" J "+ 100ppm
[8]1 | Frequency in MHz

Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

H_JFN538 H_JFN328
Bottom Yiew )
Top Yiew Bottom ‘iew
3201 _'{ }'l—U.E EE
STl I ] )
“ | mEc | T3 73
nife ) T3 (1
Land pattern HTH
j+—¥— 0,85
—1 ]
Side YWiew Side Wiew

f 1.4+ 01

j—+}—0,95

4 |
=07
LzT"

£11|:|+|:|1

H_JFN578

Pad Connections :

Bottom “iew

Top Yiew

Pad 1

Pad 6

: Output Enable
Pad 2:
Pad 3:
Pad 4 :
Pad 5:

No Connection

Ground

CMOS : Output ,
CMOS : No Connection , Differential :
: Supply Voltage
Pad 7 :
Pad 8 :

Do Not Connect

Do Not Connect

Differential : Output

Complementary Output
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HETaiwan

-30-

: Tel: (+886)-2-2406-2779 / sales-tw@mercury-crystal.com

(2]
—
[©]
o
i
[3)
%)
@)




(7]
—_
O
o
)
‘©
%)
@)

CMOS / Differential

Quick - Turn
Clock Oscillators

I Test Circuits

150 fsec
RMS Jitter 3110

CMOS

HCSL

LVDS Test Circuits for 2.5V and 3.3V

LVPECL

CML

%00

L%PECL
Receiver

R4

OF NG = L L
Vo= 33V;R1=R3I=1270;RI=RA=8250
Vop= 25V;R1=R3=2500;RI=RA=6250

WDD
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EMI Reduction Spread Spectrum Clock Oscillators

A Drop-in Replacement Solution For Your EMI / EMC Compliance Problem

The principle sources of the EMI problems come from the system clocks.
Therefore, rather than patching the problem with ferrite beads, EMI filters, ground
plane and metal shielding, the most efficient and economical way to reduce
the peak radiation energy is to use a spread spectrum clock oscillator .

Compared with conventional clock oscillator , Mercury's HM series spread
spectrum (dithered) clock oscillator can reduce EMI as much as 12dB.

The beauty is that it is a drop-in replacement for your existing 7 x 5mm , 5 x 3.2mm clock oscillator.
No need to re-spin the board.

»
O
Applications : ©
@ Printers; Multiple function printers (MPCs) ® Embedded systems; Electrical musical instrument %
@ Digital copiers; PDAs @ Automotive; GPS car navigation systems (7]
@ Networking; LAN / WAN; Routers @ LCD PC monitors / LCD TVs o
@ Storage systems (CD-ROM, VCD, DVD and HDD) @ ADSL; PCMCIA
@ Scanner; Modems; projectors @ Still Digital cameras (SDCs)

@ Hand-held ID readers

Meodulation Types : [ Output amplitude (dB) vs frequency span (MHz) ]

Down spread “ D " Center spread “ G "
Conventional
dB Clock
Fy "1 F Y
.—f'/ T
: - — .
EMI reduction ! Spread EMI reduction
| Spectrum
¥y | Clack h 4
AL A Y

'.-....-

};»
b
X
{-
3
4

A

fo-{fa*1.0%) fc Frequency fo-(fo*0.5%) fo=fc fo+{fo®0.5%)

F F

|
fo T fo#(f0"0.6%)f === ==gg - mmm e

fo :——
|
|

|
|
|
|
|
|
|
' fo-{fo*0.5%) |

i

fo-(fo*1.0%)

Modulation Carrier Frequency in KHz Modulation Carrier Frequency in KHz

Spread Spectrum Clock ( SSC ) :

Unlike a conventional clock, the mode energy of a spread spectrum clock is spread over a wider bandwidth,

resulting from the frequency modulation technique.

The modulation carrier frequency is in the KHz range which makes the modulation process transparent to the oscillator frequency.

The controlled modulation process can be all on one side of the nominal frequency ( down spread ) or 50% higher and 50% lower

( center spread ) of the nominal frequency. Down spread is preferred if over-clocking is a problem to the system.
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pread Spectrum Clock Oscillators [ Programmable Quick Turn ]

Min. Max.

Quick - Turn

Clock Oscillators hlo SOk

@ Reduces electromagnetic Interference ( EMI ) by approx. 12 dB to 18 dB .
@ Drop-In Replacement for Conventional Oscillators

@ No Need to Re-Spin the Board or Solder Pad Layout

@ Operates with a +2.5V or 3.3V Supply Voltage

@® 5.0x3.2,7.0x5.0 mm package size

2
% I General specifications of all available packages , at Ta=+25°C , CL=15p
%
8 ‘ Group B group
HM53 HM572
Available Packages
(5.0*3.2*1.2mm) (7.0*5.0*1.4mm)
Output Waveform CMOS ( square wave )
Supply Voltage ( Vpp) +25V+10% +3.3V+10%
Frequency Range 3.0 MHz ~ 166 MHz 3.0 MHz ~ 200 MHz
Output Logic High " 1" 2.25V (' min.) 2.97 V ( min.)
Output Logic Low "0 " 0.25 V ( max.) 0.33 V ( max.)
Spread Type Spread Percentage EMI Reduction Rate
Center Spread (“C”) +0.125 % ( C0.125) to £2.0 % (C2.0 ) in £ 0.125 % steps
Down Spread (“D”") -0.25% (D0.25) to-4.0 % (D4.0) in 0.25 % steps
Frequency Stability over Operating Temperature Range + 25 ppm + 50 ppm + 100 ppm
Frequency Stability Codes Commercial ( -20°C to +70°C ) A B c
( exclude modulation )
Industrial (-40°C to +85°C ) D E F
?/I[c;i(ti:(lj’tirc;r:ec)arrier Freq. 30 KHz ( min. ) ; 40.0 KHz ( max. ) Frequency dependent. Call for details.
Current Consumption 3 MHz ~ 100 MHz : 20 mA ( max. ) 101 MHz ~ 200 MHz : 30 mA ( max. )
Rise Time / Fall Time 5.0 nsec ( max. ), 10% < 90% waveform
Output Load 15 pF
Start-up Time 3.0 msec. (typ.) ; 5 msec. (max.)
Duty Cycle 50% * 10%
Aging at Ta = +25°C + 5 ppm per year ( max. )
Storage Temperature -55°C to + 125°C
Enable 70% ( min. ) of Vpp to Enable Output.
Output Enable / Disable Function | Disable 30% ( max. ) of Vpp to Disable Output.

Output enable / disable time : 100 nsec. ( max. )
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-42-




EMI Reduction Spread Spectrum Clock Oscillators

EMI Reduction Spread Spectrum Clock Oscillators

Min. Max.

SMD CMOS 1.8V WwANA 3.3V

@ Reduce electromagnetic interference (EMI) by approx. 3 dB to 12 dB

@ Operates with +1.8V to +3.3V supply voltage

@® 25x20,32x25,50x3.2,7.0x5.0mm package size

I General specifications of all available packages , at Ta=+25°C , CL=15pF

Group C Group

Type HM22 HM32 HM53 HM572
Dimemsions 25*2.0*0.9mm 3.2*25*1.0 mm 5.0*3.2*1.2mm 7.0*5.0*1.4 mm
Frequency Range 16 ~ 40 MHz
Supply Voltage ( Vpp ) 1.8V +10% 25V +10% 3.3V +10%
Output Logic " High ", "1 " 1.62V (min.) 225V (min.) 2.97 V (min.)
Output Logic " Low"," 0" 0.18 V ( max. ) 0.25V (max. ) 0.33 V ( max.)

Rise Time / Fall Time
[ 10% Vpp « 90% Vpp ]

10 nsec. ( max. )

7 nsec. ( max. )

7 nsec. ( max. )

Current Consumption 4 mA ( max. ) 5 mA ( max. ) 6 mA ( max. )

Spread Type Total% Down Spread Center Spread
2.0% -2.0% (D2.0) +1.0% (C1.0)

Spread Percentage 1.5% -1.5% (D1.5) +0.75% ( C0.75)
1.0% -1.0% (D1.0) +0.5% (C0.5)

EMI Reduction

3 dB to 12 dB ( typ. ) for the main mode

Modulation Carrier Freq.

( Dither rate )

20.9 KHz ( min. ) ; 52.4 KHz ( max. )

Frequency dependent . Call for details

Duty Cycle 50% £ 10%
Output Waveform CMOS
Output Load 15pF

Start-up Time

1.0 msec. (typ. ) ; 5 msec. ( max. )

Storage Temperature

-55°Cto + 125°C

Aging at Ta = +25°C

+ 5 ppm per year ( max. )

Output Enable Function

Enable

When 70% ( min. ) of Vpp to Enable Output. (Open connection prohibit.)

Disable

When 30% ( max. ) of Vpp to Disable Output.

Output Enable Time : 5.0 msec. ( max. ) / Output Disable Time: 100 nsec. ( max. )

Frequency Stability Code
( exclude modulation )

Freq. Stability over Operating Temperature Range: + 50 ppm from -40°C to +85°C ( Code is"E ")

Mercury www.mercury-crystal.com
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EMI Reduction Spread Spectrum Clock Oscillators

I Part Number Format and Example

[1] [2] - [31] [4] - [5] [6] - [71]

Supply Holder Frequency OE Function Center Group Spread type
Voltage Type Stability Frequency Type Percentage
3
(—El (1) 25 HM53 - F T - 75.000 B - C2.0
@
) 18 HM32 - E T - 25.000 C - D1.0

Ex (1) : 25HM53 - FT - 75.000B - C2.0 [ +2.5V, HM-series, HM53 type, +100ppm from -40°C to +85°C, OE Function, 75.000MHz, B Group, 2.0% center spread ]
Ex (2) : 18HM32 - ET - 25.000C - D1.0 [ +1.8V, HM-series, HM32 type, +50ppm from -40°C to +85°C, OE Function, 25.000MHz, C Group, 1.0% down spread ]

%)
—_
O
=
e
‘©
n
(@)

[1

Supply voltage code : " 18 " for +1.8V, " 25 " for +2.5V , " 3 " for +3.3V

[2]| Holder Type ( HM53 , HM32 )

-20°C ~ 70 °C "A"x25ppm ; "B"+50ppm ; " C "+ 100ppm

[3]

-40°C ~ 85 °C "D"+25ppm ; "E"+50ppm ; "F "+ 100ppm

[4]1|"T" for OE Function

[ 51| Frequency in MHz

[6]| Group "B", "C"

[ 71| Spread type & percentage ; " C " for center spread , " D " for down spread

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

[ HM22 ] For group : C [ HM32 ] For group : C
Top “Wiew Bottam 4iew Land Pattern Taop Wigw Bottam Yiew Land Pattern
h-25+02 4 o Wob0es0l R oH10 3.2 4 0.2 4
o T o = 2 - I
o 0 = =
z s N MEC
oL E3 ik n o
¥ ]
1.6301 16301

Side Wiew

S Pad Connections o side View Pad Connections
AICHE 3 patioe Pad 3: Output HI}  Padi:oe Pad 3 Cutput
o Pad 2: Graund Fad 4 Supnly Woktage = Pad 2 - Ground Pad 4 Supply Yoltage
[ HM53 ] For group : B C [ HM572 ] For group : B C
Top YWiew Bottom YWiew Land Pattern Top Wiew Baottom Yiew Land Pattern
fopt2200 5 18 — [of1az0a
= L 5 [E]
H ok ™
4 u o E:
[y - |
254 254
= e VIEW ooy Connections : 5 Side Yiew Pad Connections :
21T g Padit:cE Pad 3 Output Ol - 1 Pad 1: OF Pacd 3 Output
=+

™ Pad 2 Ground Pad 4 : Supply Voltage = Pad 2 Ground Pad 41 Supply Vottage
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Oscillators [ 10~ 1,500 MHz ]

Q family Frequency Min. Max.

Quick - Turn 1.5 psec
F series SV ELIN | Clock Oscillators RMS Jitter

SMD 3.3V

CMOS / Differential

I Features

@® The HCTQF, HCPQF and HCDQF Series are members of Mercury’s Q-Family Quick-Turn crystal oscillators
@® Output frequency range : 10 MHz to 1,500 MHz

@® Package size : 3.2 x2.5mm, 5.0 x 3.2mm, 7.0 x 5.0mm

@® Next-day samples for prototypes

I General specifications , at Ta =+ 25°C

\ Model HCTQF HCPQF

(2]
—
(©]
o
L
[3)
7
@)

Output Logic CMOS LVPECL LVDS
+2.5V £ 5% (voltage code "25") +2.5V £ 5% (voltage code " 25" ) +2.5V £ 5% (voltage code "25")
Supply Voltage Vpp ( code )
+ 3.3V £ 5% (voltage code "3 ") + 3.3V £ 5% (voltage code "3 ") + 3.3V £ 5% (voltage code "3 ")
Available Frequency Range 10 ~ 250 MHz 10 ~ 1,500 MHz 10 ~ 1,500 MHz
Output Load 15 pF 50 Q into Vcc - 2V or Thevenin equivalent 100 Q
Output Logic " High"," 1" 90 % Vpp Vpp - 1.03 ( min. ) , Vpp - 0.6 ( max. ) 1.4V (typ.), 1.6 V(max.)
Output Logic " Low " ," 0" 10 % Vpp Vpp - 1.85 (min. ), Vpp - 1.6 ( max. ) 1.1V (typ.), 0.9V (min.)
Current Consumption 10 ~ 150 MHz : 30 mA ( max.) 10 ~ 750 MHz : 50 mA ( max.) 10 ~ 750 MHz : 32 mA ( max. )
= : 51 ~ 250 MHz : 40 mA ( max. 751 ~ 1,500 MHz : 55 mA ( max. 751 ~ 1,500 MHz : 35 mA ( max.
(Vop=+25V) 151 ~ 250 0 1~1,50 1~1,500 3
Current with Output Disabie 18 mA (typ.) 18 mA (typ.) 18 mA (typ.)
Current Consumption 10 ~ 150 MHz : 38 mA ( max. ) 10 ~ 750 MHz : 55 mA ( max. ) 10 ~ 750 MHz : 34 mA ( max. )
(Vop =+3.3V) 151 ~ 250 MHz : 48 mA ( max. ) 751 ~ 1,500 MHz ; 60 mA ( max. ) 751 ~ 1,500 MHz : 40 mA ( max. )
Rise Time / Fall Time 10.0 nsec. ( max. ) 0.5 nsec. ( max. ) 0.4 nsec. ( max. )
Tr/ Tf: 10% < 90% waveform Tr/ Tf: 20% < 80% waveform Tr/ Tf: 20% < 80% waveform

RMS Jitter [ 12 kHz ~ 20 MHz ] 1.5 psec. (typ.)

Frequency Stability over If non-standard , please enter the desired

; + 25 ppm | +50 ppm | = 100 ppm
Operating Temperature Range stability after the " C " or " F " represents .

. . For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B o
" C20 " + 20 ppm over -20°C to +70°C ;
. "F30" + 30 ppm over -40°C to +85°C
Industrial ( -40°C to +85°C ) D E F
Duty Cycle 50% + 5%
Start-up Time 10 msec. ( max. )
Aging at Ta = +25°C + 5 ppm ( max. ) for first year
Storage Temperature -55°C to +150°C

Output Enable Function on Pad 1

70% of Vpp ( min. ) to enable output. ( Open connection prohibit. )
Output Enable / Disable Function

30% of Vpp ( max. ) to disable output

Output Enable Time / Disable Time | 200 nsec. ( max. ) / 50 nsec. ( max. )

Frequency Selection Function on Pad 2

When FSEL =0 (0 V or GND ), Output frequency is Freq.1 (f 1)

Frequency Selection ( FSEL ) Default FSEL pin has internal pull-up resistor
When FSEL =1 ( Vpp ), Output frequency is Freq.2 (f2)

70% of Vpp ( min. ) For FSEL = 1, Output frequency is Freq.2 ( f2)

FSEL on Pad 2 30% of Vpp ( max.) For FSEL = 0, Output frequency is Freq.1 (1)

Frequency switching time : 60 us ( typ. )
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Oscillators

Frequen itchable Crystal Oscillators [ 10 ~ 1,500 MHz ]

Q family F -
requenc A . D
. y Quick - Turn 1.5 psec 25V Min Max
CMOS / Differential F series [l Switchable e[S JeII[EILIINIM RMS Jitter
I Part Number Format and Example
Example : 3HCTQF576 - E - 30.000 / 120.000
3 HCTQF 576 - E - 30.000 / 120.000
Supply Voltage | HCTQF : CMOS Package Size Frequency Stability Code “ E ™ Custom Custom
“3 7 for 3.3V | HCPQF : LVPECL “5767: 7 x5 mm +50 ppm over -40 to +85°C. Frequency 1 / Frequency 2
“25” for 2.5V | HCDQF : LVDS “536":5x3.2mm Other frequency stabilities are available. FSEL=0 FSEL =1
“326": 3 x2.5mm (MHz) (MHz)
Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs
HC_QF576 HC_QF536
Top Wiew Bottom View Top View Bottam View
f—70202 —  _ [H1.4204 h-50202
5 N ]
" =
= +l
wn o
o

- o8
4]

25+01

Pad 3 : Ground

Pad 6 : Supply Voltage

HH—n54
= Side View = Side Yiew
+ o ‘3
:Iﬂ% - o Niﬂ%
2484
HC_QF326 Pad Connections
Top View EBottom YWiew
j—32401— Pad 1: OE

Pad 2 : Frequency Selection [FSEL=0(f1), FSEL=1(f2)]

Pad 4 : [ CMOS : Output , LVPECL or LVDS : Differential ]

Pad 5: [ CMOS : NC, LVPECL or LVDS : Complementary ] Output

CMOS

LVPECL

LVDS

W, R1I=R3I=1270;RZ=R4 =825
5V ;R1=R3=2500;R2=R4=62510}

oo

R R3

L%PECL
Receiver

R4
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2,100 MHz |

4 Frequencies

Quick - Turn
Switchable Clock Oscillators

CMOS / Differential

I ET— 150 fs Phase Jitter ( typ. )

Mercury’s 4 Frequencies switchable crystal oscillators that can be delivered in days
An integrated phase jitter performance of 150 fs RMS.

Supports all popular formats: CMOS, LVPECL, LVDS, HCSL and CML

Gaining its precision frequency control market position by providing engineers with
next-day samples for prototypes.

I General specifications , at Ta =+ 25°C

\ Model HCTJFN HCPJFN HCDJEN HCCJFN HCQJFN

(2]
—
(©]
o
s
[3)
7
@)

Output Logic CMOS LVPECL LVDS HCSL CML
+1.8V£5% - +1.8V +5% +1.8V+5% +1.8V 5%
Supply Voltage Vpp ( code ) +25V+10% +2.5V£10% +25V£10% +25V£10% +25V£10%
+3.3V+£10% +3.3V£10% +3.3V£10% +3.3V£10% +3.3V£10%
Available Frequency Range 15 ~ 250 MHz 15~ 2,100 MHz 15~ 2,100 MHz 15 ~ 700 MHz 15~ 2,100 MHz
Output Load 15 pF ( max. ) c [T G 50 Q to GND 50 Q to Vo
Thevenin equivalent complimentary output
Vpp - 1.03 V ( min. ) 1.4V (typ.) Vpp : 0.66V ( min. ) Vpp - 0.085V ( min. )
Output Logic " High ", " 1" Vpp-0.4V (min.)
Vpp - 0.6 V ( max. ) 1.6V (max. ) Vpp : 1.15V ( max. ) Vpp = ( max. )
Vpp x 0.1V ( max. ) Vpp - 1.85V (min. ) 1.1V (typ.) Vpp : - 0.15V ( min. ) Vpp - 0.6V ( min. )
Output Logic "Low"," 0"
0.3V (max.) for 1.8V only | Vpp-1.6 V (max.) 0.9V (min.) Vpp : 0.15V ( max. ) Vpp - 0.32V ( max. )
595 mV ( min. ) 250 mV ( min. ) 450 mV ( min. ) 200 mV ( min. )
Output Voltage Swing -
930 mV ( max. ) 450 mV ( max. ) 700 mV ( typ.) 600 mV ( max. )
Current Consumption 75 mA (typ. ) 100 mA ( typ. ) 75 mA (typ. ) 80 mA (typ.) 70 mA (typ.)
(Vop=+3.3V) 90 mA ( max. ) 120 mA ( max. ) 90 mA ( max. ) 100 mA ( max. ) 85 mA ( max. )
Current with Output Disabie 62 mA ( typ. ) 99 mA ( typ. ) 74 mA (typ.) 79 mA (typ.) 69 mA ( typ. )
5.0 nsec ( max. ) 0.4 nsec ( max. ) 0.4 nsec ( max. ) 0.4 nsec ( max. ) 0.4 nsec ( max. )
Rise Time / Fall Time
(10% to 90% Waveform ) | (20% to 80% Waveform )| (20% to 80% Waveform ) | (20% to 80% Waveform ) | ( 20% to 80% Waveform )

Frequency Stability over

Operating Temperature Range *25 ppm * 50 ppm +100 ppm
Commercial (-20°C to +70°C ) A B (o}
Frequency Stability Codes
Industrial ( -40°C to +85°C ) D E F
Extended Industrial ( -40°C to +105°C ) - H J
Duty Cycle 50% + 5%
Start-up Time 5 msec (typ.) ; 10 msec. ( max.)
RMS Jitter [12 kHz ~20 MHz] | 156.250 MHz : 148 fsec ( typ. ) ; 312.500 MHz : 147 fsec ( typ. ) ; 644.530 MHz : 141 fsec (typ. ) ; 2,000 MHz : 155 fsec ( typ. )
Aging atTa = +25°C + 3 ppm ( max.) for first year at 25°C
Storage Temperature -55°C to +150°C

Frequency Selection Function

70% Vpp min. to logic Level " 1"
FSO Control on Pad 1

30% Vpp max. to logic Level "0 "

70% Vpp min. to logic Level " 1"
FS1 Control on Pad 2

30% Vpp max. to logic Level "0 "

Frequency Select Timing ; tes | 10.0 msec. ( max. )

Frequency Configurations The frequency output 1 ~ 4 setting is done based on the logic levels in the Table 1.

Note (3 ) : This needs AC coupling (100-nF series capacitor). Please check the test circuit.
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4 Frequencies Min. Max.
9 Quick - Turn 33V
i Clock Oscillators ’
CMOS / Differential Switchable
I Part Number Format and Example 150 fs Phase Jitter ( typ. )
Example : 3HCTJFN578 - E - 156 / 250 / 622 / 1024
3 HCTJFN 578 R E R 156 [/] 250 |/ 622 /] 1024
Supply Voltage HCTJFN : CMOS Package Size Freq. Stability Code 156.250 250.000 622.080 1024.00
“3” for 3.3V HCPJFN : LVPECL “ 578" E 250 ppm Freq. 1 Freq. 2 Freq. 3 Freq. 4
“ 25" for 2.5V HCDJFN : LVDS (70*50mm) |- | Over-40to+85C (MHz) |/| (MHz) |/| (MHz) |/| (MHz)
. , Other temperature
18 " for 1.8V HCCJFN : HCSL 8pad stabilities are available.
HCQJFN : CML

Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs , Test Circuits

HC_JFN578

WD

Top Yiew Suggested Land Pattern
70x02 —o| W—— 57 —
?I‘? 5 4 — 508 — Pad Connection : Frequency selection configurations
~ r j EI I Pad 1 : FSO Control FS1 FSO | Freq. output
Ty B IF1J L I—rﬂ L Pad 2 : FS1 Control 0 0 Freq. 1
o QIL——J»—M:S [ Pad 3 : Ground 0 1 Freq. 2
7 5 T 1 I Pad 4 : CMOS : Output 1 0 Freq. 3
0 o Differential : Output 1 1 Freq. 4
TR L Pad 5 : CMOS : No Used For CMOS Table 1
Differential : Complementary Output
Side View Pad 6 : Supply Voltage
p Pad 7 : Do Not Connect
H Im] Pad 8 : Do Not Connect
CMOS Test Circuits CML Test Circuits LVPECL Test Circuits
YO

Fso FE1 =
Vpp=33V:R1=R3=127Q;R2=R4=8250Q
Vpp=25V:R1=R3=250Q;R2=R4=6250Q

HCSL Test Circuits

WOD

Frequency Select Timing

Clock

FSxz

Origianl Clock

XX

New Clock

Ipg

> XX
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True Sine Wave Thru-Hole

I Features

@ High purity and low total harmonic distortion. Ideal for audio modulation applications.
@ For VCXOs with a Sine Wave output, please refer to "GS" series
I General specifications of all available packages , at Ta=+25°C
Model "HS " series
Thru - Hole

Package Dimensionss , unit : mm
HS14 (20.2 *12

8%6.8)

Gull - Wing

HS24 (20.2*128*7.8)

Output Waveform

True Sine Wave

Output Load

50Q. ( Internal

ly AC coupled )

Supply Voltage ( Vpp)

+3.3V + 10%

+5.0V + 10%

Frequency Range

10.000 ~ 160.000 MHz

10.000 ~ 156.250 MHz

Tolerance: + 1

Output Level
Maximum Power:

Standard: +3.0 dBm ( min. )

( User to specify )

dBm
+7 dBm

Standard: +5.0 dBm ( min. )
Tolerance: £+ 1 dBm
Maximum Power: +13 dBm

( User to specify )

10 MHz : 9 mA

(typ.)

10 MHz : 18 mA ( typ. )

Current Consumption

100 MHz : 18 mA ( typ. )

100 MHz : 34 mA ( typ. )

150 MHz : 19 mA ( typ. )

150 MHz : 36 mA ( typ. )

Harmonics

< - 30dBc ( frequency dependent )

< - 25dBc ( frequency dependent )

Start-up Time

5.0 msec. ( max. )

Storage Temperature

-50°C to +125°C

Aging at Ta=+25C

+ 5 ppm per year ( max. )

Pin 1 option

OE Function ; No OE Function

option

Output Enable / Disable Function

70% of Vpp ( min. ) to enable o

utput.

( OE Function )

30% of Vpp ( max. ) to disable output.

Pad &: Output
Pad 14 : Supply Yoltage

Frequency Stability over +25ppm | 50 ppm | £ 100 ppm If non-standard please enter the desired
Operating Temperature Range stability after the " C " or " F " represents .
For example :
Frequency Stability Codes Commercial -20°C to +70°C A B C
" C20": + 20 ppm over -20°C to +70°C
"F30":+ 30 ppm over -40°C to +85°C
Industrial -40°C to +85°C D E F
l Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs
[HS14] [HS24]
Top Yiew Side Yiew Top Wigw Side Yiew
h—202+02— = 20220.2 |
4 T I .
o . o ™ o] -
o | || mec S E#—- =B 5 ot & +35
i | [le i B P = @ MEC sF T T [
=k 045 s o le e ——F o
18.3 =k @045 13102 =
Bottam “iew Bottam “iew
10701 4-@1.2 glass stand-off 107 £0.1 4-1.8 glass stand-off
_ [ Pad Connections : - 7 Fad Connections :
= = Pad1:{1)No Connection = = Pad 1:(1)No Connection
e 1 H {2} OE Function - b {2) O Function
r- w  Pad 7 Ground F- W Pad7:Ground

FPad §: Qutput
Pad 14 : Supply Yoltage
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True Sine Wave Clock Oscillators [ HS series ]|

. Part Number Format and Example

(1] [2] [3] [4] [5] [6]
Supply Holder - Frequency Pin 1 - Center - Output Power
Voltage Type Stability option Frequency [ HS series only ]
3 HS14 - A - 100.000 - 5
Example
5 HS24 - D T - 24.000 - 10

Ex(1) : 3HS14 - A - 100.000 - 5 [ +3.3V, True Sine wave , +25ppm from -20°C to 70°C , No OE Function , 100.000MHz , Output power is 5dBm +1dB ]
Ex(2) : 5HS24 - DT - 24.000 - 10 [ +5.0V, True Sine wave , +25ppm from -40°C to 85°C , OE Function , 24.000MHz , Output power is 10dBm +1dB ]

(2]
—
©]
o
A
‘0
)
(@)

[1]1 | Supply voltage , " 3 " for +3.3V ;" 5" for +5.0V

[2] | Holder Type

"A"+25ppm ;" B"+50ppm ;" C"+ 100ppm ;
-20°C ~70°C
If non-standard please enter the desired stability after " C ", for example " C15 " : represents +15ppm over -20 to +70°C

[3]
"D"+25ppm;"E"+50ppm ;" F "+ 100ppm ;
-40°C ~ 85°C
If non-standard please enter the desired stability after " F ", for example " F20 " : represents +20ppm over -40 to +85°C

[4] |"T"for Pin 1 option , Leave this space blank if no connection on pad 1.

[5]1 | Frequency in MHz

[6] | Output power in dBm

HS - series test circuit

Ve () o o 14 8 i
supply + JE'-DWF ;l'np wiew W\J 800

valtage ! ©
- —{:}—‘ T P "
1 (LT
= Freguency counter
True Sine Waveform
R L

AR AR

A AR
--"'If"""\"‘-"""'j"f"""'Grnund
/ ‘x /

L/
S
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Mercury Crystal Oscillator Products Lineup

General VCXOs Selection Guide

[ Square Wave Output ]

Output Wave | Product
Supply Voltage Frequency Range Product Description / Features
Output Logic Series
G (SMD)
1.8V/33V 1.25 ~ 50 MHz General purpose VCXOs.
G (Dip)
GTQN 25V/33V 10 ~ 250 MHz 0.6 psec Phase Jitter ( typ. )
CMOS
GTQF 25V/33V 10 ~ 250 MHz 1.2 psec Phase Jitter ( typ. )
GCTQF 25V/33V 10 ~ 250 MHz Frequency Switchable , 1.5 psec Phase Jitter ( typ. )
GTJFN 1.8V/25V/33V 15 ~ 250 MHz 150 fsec Phase Jitter ( typ. )
GPQN 25V/33V 10 ~ 1,500 MHz 0.6 psec Phase Jitter ( typ. )
GPQF 25V/33V 10 ~ 1,500 MHz 1.2 psec Phase Jitter ( typ. )
LVPECL
GCPQF 25V/33V 10 ~ 1,500 MHz Frequency Switchable , 1.5 psec Phase Jitter ( typ. )
GPJFN 25V/33V 15~ 2,100 MHz 150 fsec Phase Jitter ( typ. )
GDQN 25V/33V 10 ~ 1,500 MHz 0.6 psec Phase Jitter ( typ. )
GDQF 25V/33V 10 ~ 1,500 MHz 1.2 psec Phase Jitter ( typ. )
LVDS
GCDQF 25V/33V 10 ~ 1,500 MHz Frequency Switchable , 1.5 psec Phase Jitter ( typ. )
GDJFN 1.8V/25V/33V 15~ 2,100 MHz 150 fsec Phase Jitter ( typ. )
CML GQJFN 1.8V/25V/33V 15~ 2,100 MHz 150 fsec Phase Jitter ( typ. )
HCSL GCJFN 25V/33V 15 ~ 700 MHz 150 fsec Phase Jitter ( typ. )

Frequency Switchable VCXOs [ Select f1 or f2 by Toggling Pin1 ] [

e Wave Output ]

Output Wave | Product
Supply Voltage Frequency Range Product Description / Features
Output Logic Series
CMOS GCTQF 25V/33V 10 ~ 250 MHz Switchable output Oscillators , 1.5 psec Phase Jitter ( typ. )
LVPECL GCPQF 25V/33V 10 ~ 1,500 MHz Switchable output Oscillators , 1.5 psec Phase Jitter ( typ. )
LVDS GCDQF 25V/33V 10 ~ 1,500 MHz Switchable output Oscillators , 1.5 psec Phase Jitter ( typ. )

Mercury www.mercury-crystal.com
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Voltage Controlled Crystal Oscillators CMOS Output

Min. Max.

VCXOo "G*" CMOS Thru-Hole SMD

Unlike regular clock oscillators that have a fixed output frequency, the output frequency of VCXOs
(‘also known as " frequency modulators " ) can be tuned + 50 ~ £ 200ppm up or down

from the nominal frequency, by varying the control voltage on the voltage control pin.

A varactor and a voltage variable capacitance tuning diode, is used to achieve this function.
Applications include ( PLL ) phase lock loop, SONET / ATM, set -top boxes, MPEG,

audio -video modulations, video game consoles and HDTV sets, ONET, 10GbE, Fibre Channel,
wireless repeaters, transponders, HDTV, FPGAs, data acquisition.

I General Specifications of " G " series , [ TA = +25°C , Vpp= at specified voltage , Load : 15 pF ]

‘ Model " G " series

Output Waveform CMOS
Type SMD Type Thru - Hole Type
Pads / Pins 6 pads 4 pins
G226 (2.5*2.0*1.0) G576 (7.0*5.0%1.7) G8 (12.8*12.8*6.3)
Models ( Dimensions ), Unit : mm
G326 (3.2*25*1.0) G536 (5.0*3.2*1.2) G14 (20.2*12.8*6.8)
Supply Voltage ( Vpp) +1.8V 5% +3.3V = 10%
Frequency Range 16.0 MHz ~ 50.0 MHz 1.25 MHz ~ 50.0 MHz
Initial Freq. Accuracy (at 25 °C) with Ve = 0.9V with Vc = 1.65V
Output Logic High " 1 " 1.62 V (min.) 2.97 V (min.)
Output Logic Low " 0 " 0.18 V ( max. ) 0.33 V (max.)
Frequency Deviation Range Standard : £ 80 ppm ( min. ) Standard : £ 80 ppm ( min. )
Control Voltage Center and Range 09V+09V 165V +1.35V
Frequency Stability over . If non-standard please enter the
+25 + 50 +100
Operating Temperature Range ppm ppm ppm desired stability after the"C "or " F "
F le:
Frequency Stability Codes Commercial (-20°C to +70°C ) A B C or examp’e

"C20": £ 20 ppm over -20°C to +70°C ;
"F30": £ 30 ppm over -40°C to +85°C

Industrial (-40°C to +85°C ) D E F
Output Load 15 pF
Rise Time ( Tr )/ Fall Time ( Tf) 4 nsec.(typ.) ; 6 nsec.( max. ) Measured between 10% to 90% of waveform
Duty Cycle 50% + 10% ( standard ) , 50% + 5% ( optional, add " - S " as suffix to part number )
RMS Jitter ( 12 KHz to 20 MHz ) 1.0 psec ( max. )
Phase Noise Offset 10 Hz 100 Hz 1K Hz 10K Hz 100K Hz 1 MHz
[27MHz , 3.3V ] dBc/Hz (typ.) -40 dBc/Hz -104 dBc/Hz -132 dBc/Hz -147 dBc/Hz -152 dBc/Hz -150 dBc/Hz
Start-up Time 10 msec. ( max. )
Current Consumption 10 ~ 45 mA ( Frequency dependent ). For 27 MHz: 10 mA ( typ. ) at +3.3 Vpp
Linearity 6% (typ.) ; 10% ( max.)
Modulation Bandwidth 10 KHz ( min. ) Measured at -3 dB
Input Impedance 5MQ (typ.)
Slope Polarity (Transfer Function) Monotonic and Positive : Increasing control voltage always increases output frequency ,
Storage Temperature -55°C to +125°C
Aging at Ta = +25C + 3 ppm per year ( max. )
Output Enable / Disable Enable When 70% ( min. ) of Vpp to Enable Output. ; Enable time : 2 msec ( max. )
Function Disable When 30% ( max. ) of Vpp to Disable Output. ; Disable time : 100 nsec ( max. )
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Voltage Controlled Crystal Oscillators CMOS Output

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

Land Pattern

S os
LI
HIEIN

Fad Connections :
Pad 1 : Contral Yoltage

08

0554

[ G226 ] [ G326 ]
Taop Wiew Bottom View Tap Yiew Bottom Yiew
2501 o jns _ p—32+01 —pih—n_a
STl o
+ MEC e
=] o o~
[}

p—-1.2

Fad Connections .
Pad 1 : Contral Yoltage

Land Fattern

fe+—0.54

Fad Connections :
Pad 1 : Contral Yoltage

] Pad 2 : OE Pad 2: 0E
|4—|{— 09 Pad 3 : Ground Pad 3 : Ground
Pad 4 Output .
~ SideView  poge.pnn i - Pad 4 : Cutput
= Pads' S':' F”;'T 1on S Side View Pad5: Mo Connection
;Im R - sy Vet SFE—  Pad6: Supply Voltage
[ G536 ] [ G576 ]
Top Yiew Bottom Wiew Top View Bottam Wiew
5002

o
o
+I

Pad Connections :
Pad 1 : Contral Voltage

Bottom “iew

3-id 1.6 glass stand-off

FPin Connections :
Fin1 : Cortrol Yoltage
Pind : Ground

Pin5: Output

FPind : Supply voltage

10701

TEx01

Pad 2: OE Pad 2 OE
254 ' Pad 3 : Ground Pad 3 Ground
- Fad 4 : Output Pad 4 : Cutput
=} Side Wiew Pad 5: No Connection Pad 5 : No Connection
+l
Ntﬂﬁﬂ Pad & : Supply Yoltage Pad 6 Supply Yioltage
[ G8 ] [ G14 ]
Top View side View Top Wiew Side View
128+02 o j— 202 £ 0.2 — ™
iy ‘3 ~ = '& E
2 JL T8, 5 = By
o m © R MEC |2 Ce—a S
;:: .MEC o ST IE ﬁ o il I “ £
= e I ; i T @ 0.45 +
T 045 I+ e P— 183 — N ui
108 Baottom “iew

4-17i1 8 alass stand-off

Fin Connections
Pin1 : Control Yoltage
Pin 7 : Ground

Pin & : Cutput

Pin 14 Supply voltage
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Voltage Controlled Crystal Oscillators CMOS Output

I Part Number Format and Examples

[1] [2] [3] [4] [5] [6]

Supply Holder - Frequency - Pulling Range - Center
Voltage Type Stability Range Code Frequency
1) 18 G14 - B - 100 N - 35.328
Examples
2) 3 G576 - D - 80 T - 27.000

Ex (1): 18G14 - B - 100N - 35.328 [ +1.8V , full size 4 pin Dip type , +50ppm ( -20°C to 70°C ), pulling : 100 ppm ( min. ) , 35.328 MHz |
Ex (2):3G576 - D - 80T - 27.000 [ +3.3V, G576 type , +25ppm ( -40°C to 85°C ), pulling : +80 ppm ( typ. ) , 27.000 MHz |

[ 11| Supply voltage , " 18 " for +1.8V; " 3" for +3.3V

[2]| Holder Type

"A"+25ppm ;" B"+50ppm ;" C"+ 100ppm ;
-20°C ~ 70°C

If non-standard please enter the desired stability after " C ", for example " C15 ": represents +15ppm over -20 to +70°C

[31]

"D"+25ppm;"E"+50ppm ;" F "+ 100ppm ;
-40°C ~ 85°C

If non-standard please enter the desired stability after " F ", for example " F20 ": represents +20ppm over -40 to +85°C

3.3V | From +30ppm ~ +150ppm , control Voltage range : 0.3V ~ 3.0 ; control voltage center : + 1.65V
[4 ]| Fregency Pulling Range

5.0V | From £70ppm ~ +200ppm , control Voltage range : 0.5V ~ 4.5V ; control voltage center : + 2.5V

[ 51| Pulling Range Code "M " stands for maximum ; " N " stands for minimum ; " T " stands for typical ( tolerance is + 20% )

[6] | Center Frequency in MHz

CMOS Output Waveform Transfer Function

Typical response of 3GA7E-D- 100K - 100.000
(at 26°C | postive transfer)

+140
+100
+40

1
[ap]
=

-100
-150

Frequency Deviation
[}

[ Tw —H

4 T >

03 087 185 2325 30

Duty Cycle= (TH ST )X 100% Control Voltage (W)
------- " Theoretical 0% non-linearity

[ Thru - Hole Tpye ] CMOS Square Wave Test Circuit [ SMD 6 pads ] CMOS Square Wave Test Circuit

WDD WDD

& cantrol - O contral
) vaoltage & voltage

||}—|
||}—|
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Low Jitter Voltage Controlled Crystal Oscillators CMOS Output

CMOS Waveform

LVPECL Differential

LVDS Differential

I Features

® Output frequency range : 10 MHz to 1500 MHz

® Low RMS Jitter 0.6 ps typical ( 12KHz to 20MHz )

® Package size : 3.2x2.5mm , 5.0x3.2mm , 7.0x5.0mm
@ [f you need lower rms jitter, please refer to the "G_JFN" series (150 fsec typ. @ 12KHz to 20MHz)

I General specifications , at Ta=+25°C , CL=15pF

‘ Model
Output Logic

GTQN
cMos

0.6 ps

RMS Jitter L)

GPQN
LVPECL

GDQN

LVDS

Supply Voltage Vpp ( code )

+2.5V £5% (voltage code " 25" )

+2.5V £ 5% (voltage code " 25" )

+2.5V £ 5% (voltage code "25")

+3.3V £ 5% (voltage code "33 ")

+ 3.3V £ 5% ( voltage code "33 ")

+ 3.3V £ 5% (voltage code "33 ")

Available Frequency Range 10 ~ 250 MHz 10 ~ 1,500 MHz 10 ~ 1,500 MHz

Output Load 15 pF RL =50 Q to (Vpp-2.0V). See test circuit below. 100 Q between OUT and OUTN
Output Logic "High ", " 1" 90 % Vpp Vpp - 1.03 ( min. ), Vpp - 0.6 ( max. ) 1.4V (Typ.), 1.6V (max.)
Output Logic " Low " ,"0" 10 % Vpp Vpp - 1.85 (min. ), Vpp - 1.6 ( max. ) 1.1V (Typ.), 0.9V (min.)
Current with Output Disable 16 mA (typ.) 16 mA (typ.) 16 mA (typ.)

Current Consumption
(Vpp=+3.3V)

10 ~50 MHz : 30 mA

10 ~ 250 MHz : 50 mA

10 ~ 250 MHz : 30 mA

51 ~150 MHz : 38 mA

251 ~ 750 MHz : 55 mA

251 ~ 750 MHz : 34 mA

151 ~ 250 MHz : 48 mA

751 ~ 1,500 MHz : 60 mA

751 ~ 1,500 MHz : 40 mA

Rise Time / Fall Time

10 nsec. ( max. )

Tr/Tf: 10% < 90% waveform

0.5 nsec. ( max. )

Tr/Tf: 20% < 80% waveform

0.4 nsec. ( max. )

Tr/Tf: 20% < 80% waveform

Duty Cycle 50% £ 5%
Start-up Time 10 msec. ( max. )
Aging at Ta = +25°C + 5 ppm ( max. ) for first year
Storage Temperature -55°C to +150°C
Frequency Stability If non-standard , please enter the desired
+ 25 ppm + 50 ppm + 100 ppm
Over Operating Temperature Range Stability after the " C " or " F " represents .
For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B (o}
" C20 " £ 20 ppm over -20°C to +70°C ;
"F20 " + 20 ppm over -40°C to +85°C
Industrial (-40°C to +85°C ) D E F
RMS Jitter [ 12 KHz ~ 20 MHz ] | 0.6 psec ( typ. )
Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 10 MHz
Phase Noise [ dBc / Hz ( typ. ) ] 125 MHz -63 -94 -113 -122 -126 -137 -156
212.5 MHz -55 -85 -108 -117 -120 -132 -156
Control Voltage Function on Pad 1
Supply Voltage Vpp = +2.5V ; Vcon Center = +1.25V Vpp =+3.3V ; Vcon Center = +1.65V

Vcontrol Range

+0.25V ~ +2.25V

+0.3V ~ +3.0V

Frequency Pulling Range

+ 80 ppm ( min. )

+ 80 ppm ( min. )

Up to + 200 ppm ( min. ) is also available

. Please contact Mercury.

Linearity

5% (typ.) : 10% ( max.)

Transfer Function

Positive Transfer

Input Impedance

1 MQ (typ.)

Bandwidth

10 KHz ( min. ) Measured at -3 dB

Output Enable Function on Pad 2

OE Control on Pad 2

70% of Vpp ( min. ) to enable output. ( Open connection prohibit )

30% of Vpp ( max. ) to disable output.

Output Enable Time / Disable Time

200 nsec. ( max. ) / 50 nsec. ( max. )
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Oscillators

Min. Max.
SMD 3.3V

I Features ‘ Quick - Turn Clock Oscillators ‘ 1.2 pS Phase Jitter ( typical )

® The GTQF, GPQF and GDQF Series are members of Mercury’s Q-Family Quick-Turn crystal oscillators
® Output frequency range : 10 MHz to 1500 MHz

® Low RMS jitter 1.2 ps typical ( 12KHz to 20MHz )

® Package size : 3.2x2.5mm , 5.0x3.2mm , 7.0x5.0mm

® Next-day samples for prototypes

Q family

CMOS Waveform LVPECL Differential LVDS Differential

I General specifications , at Ta=+25°C

‘ Model GTQF GPQF GDQF
Output Logic CMOS LVPECL LVDS
+2.5V £5% (voltage code " 25" ) +2.5V £ 5% (voltage code " 25" ) +2.5V +5% (voltage code " 25" )
Supply Voltage Vpp ( code )
+3.3V £5% (voltage code "3 ") + 3.3V £ 5% (voltage code "3 ") +3.3V £5% (voltage code "3 ")
Available Frequency Range 10 ~ 250 MHz 10 ~ 1,500 MHz 10 ~ 1,500 MHz
Output Load 15 pF 50 Q into VDD - 2V or Thevenin equivalent 100 Q between OUT and OUTN
Output Logic " High ", " 1" 90 % Vpp Vpp - 1.03 ( min. ), Vpp - 0.6 ( max. ) 1.4V (Typ.), 1.6V (max.)
Output Logic "Low"," 0" 10 % Vpp Vpp - 1.85 (min. ), Vpp - 1.6 ( max. ) 1.1V (Typ.), 09V (min.)
Current with Output Disable 16 mA (typ.) 16 mA (typ.) 16 mA (typ.)
10 ~50 MHz : 30 mA 10 ~ 250 MHz : 50 mA 10 ~ 250 MHz : 30 mA
Current Consumption 51~ 150 MHz : 38 mA 251 ~ 750 MHz : 55 mA 251 ~ 750 MHz : 34 mA
(Vpp=+3.3V)
151 ~ 250 MHz : 48 mA 751 ~ 1,500 MHz : 60 mA 751 ~ 1,500 MHz : 40 mA
1.5 nsec. ( Typ. ), 3.0 nsec. ( max. ) 0.2 nsec. ( Typ. ), 0.5 nsec. ( max. ) 0.2 nsec. ( Typ. ), 0.4 nsec. ( max. )
Rise Time / Fall Time
Tr/ Tf: 10% < 90% waveform Tr/ Tf: 20% < 80% waveform Tr/ Tf: 20% < 80% waveform
Duty Cycle 50 % + 5%
Start-up Time 10 msec. ( max. )
Aging at Ta = +25°C + 2 ppm ( max. ) first year at 25°C ; + 10 ppm ( max. ) over 10 years
Storage Temperature -55°C to +150°C
Frequency Stability If non-standard , please enter the desired
+25ppm | £50 ppm |+ 100 ppm
Over Operating Temperature Range Stability after the " C " or " F " represents .
For example :
Frequency Stability Codes Commercial (-20°C to +70°C ) A B C
" C20 " £ 20 ppm over -20°C to +70°C ;
"F20 " + 20 ppm over -40°C to +85°C
Industrial (-40°C to +85°C ) D E F
RMS Jitter [ 12 KHz ~ 20 MHz ] 1.2 psec ( typ.)
Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz 1 MHz 10 MHz
Phase Noise [ dBc / Hz ( typ. )] 156.250 MHz -55 -85 -109 -116 -118 -139 -146
491.52 MHz -61 -86 -100 -105 -105 -126 -137
Control Voltage Function on Pad 1
Supply Voltage Vpp =+2.5V ; Vcon Center = +1.25V Vpp = +3.3V ; Vcon Center = +1.65V
Vcontrol Range +0.25V ~ +2.25V +0.3V ~ +3.0V
. + 80 ppm ( min. ) + 80 ppm ( min. )
Frequency Pulling Range — -
Up to + 200 ppm ( min. ) is also available. Please contact Mercury.
Linearity 5% (typ.) ; 10% ( max.)
Transfer Function Positive Transfer
Input Impedance 1TMQ (typ.)
Bandwidth 10 KHz ( min.) Measured at -3 dB

Output Enable Function on Pad 2

70% of Vpp ( min. ) to enable output. ( Open connection prohibit )
30% of Vpp ( max. ) to disable output.
Output Enable Time / Disable Time 200 nsec. ( max. ) / 50 nsec.( max.)

OE Control on Pad 2
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Voltage Controlled Crystal Oscillators [ VCXO |

GTQN , GTQF [CMOS Waveform] | GPQN , GPQF [LVPECL Differential]| GDQN , GDQF [ LVDS Differential ]

I Part Number Format and Example

[1] [2] [3] [4] [5] [6]
Supply Holder - Frequency - Pulling Range - Center
Voltage Type Stability Range Code Frequency
1) 3 GTQN576 - C20 - 150 M - 200.000
Examples
(2) 25 GDQF536 - D - 100 N - 135.000

Ex (1) : 3GTQN576 - C20 - 150M - 200.000 [ +3.3V , GTQN576 type , +20ppm ( -20°C to 70°C ), Pulling : £150ppm ( max. ) , 200.000 MHz |
Ex (2) : 25GDQF536 - D - 100N - 135.000 [ +2.5V , GDQF536 type , +25ppm ( -40°C to 85°C ) , Pulling : +100 ppm ( min. ), 135.000 MHz ]

[1] | Supply voltage , " 25" for +2.5V ; " 3" for +3.3V
[2] | Holder Type

“A"+25ppm ; "B"+50ppm ; " C"+ 100ppm ;
-20°C ~ 70°C PP PP PP

If non-standard please enter the desired stability after " C ", for example " C20 " : represents +20ppm over -20 to +70°C

[3]
"D"+25ppm ; "E"+50ppm ; "F "+ 100ppm ;

-40°C ~ 85°C

If non-standard please enter the desired stability after " F ", for example " F20 " : represents +20ppm over -40 to +85°C

[4] | Fregency Pulling Range

[5] | Pulling Range Code "M " stands for maximum ; " N " stands for minimum ; " T " stands for typical ( tolerance is £ 20% )

[6] | Center Frequency in MHz

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

G_QN326 , G_QF326 G_QN536 , G_QF536 G_QN576 , G_QF576
Top Wiew Bottom Wiew Top Yiew Bottom Wiew
Taop Yiew Battam View 10+02 14404
32e01 o k08 l— 5002 — —
4] E] '

2501

= Side View S Side Wiew
: © E: +
o & AiEm—— i
2.54
Pad Connections :
Pad 1 : VCXO Pad 2 : OE: High Enable Pad 3 : Ground
Pad 4 : [ CMOS : Output , LVPECL or LVDS : Differential ] Pad 5: [ CMOS : NC, LVPECL or LVDS : Complementary ] Pad 6 : Supply Voltage
I Test Circuits and Output Waveforms
CMOS Test Circuit LVPECL Test Circuit LVDS Test Circuit
0D
R1-:J':E 1; R3
YOO [/

— LWPECL
_ Receiver :
| — R2 Rd |
Y OFE GHD YO OE GHD L YO OB GHD

Voo =33V R1=R3=1270;RZ=R4=8250
Voo =25V ;R1=R3=2500;R2=R4=6250
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rystal Oscillators

Frequenc Max.
switchable TR

CMOS Waveform LVPECL Differential LVDS Differential LAMALE TS

I Features Quick - Turn Clock Oscillators ‘

® The GCTQF, GCPQF and GCDQF Series are members of Mercury’s Q-Family Quick-Turn crystal oscillators
@® Output frequency range : 10 MHz to 1500 MHz

@® Package size : 3.2x2.5mm , 5.0x3.2mm , 7.0x5.0mm

@® Next-day samples for prototypes

I General specifications , at Ta =+ 25°C

| Model GCTQF GCPQF
Output Logic CMOS LVPECL LVDS

+2.5V £ 5% (voltage code " 25" ) +2.5V+5% (voltage code "25") +2.5V+5% (voltage code " 25" )
Supply Voltage Vpp ( code )

+3.3V+5% (voltage code"3") + 3.3V +5% (voltage code "3 ") + 3.3V +5% (voltage code "3 ")
Available Frequency Range 10 ~ 250 MHz 10 ~ 1,500 MHz 10 ~ 1,500 MHz
Output Load 15 pF 50 Q |nt9 Vce - 2V or 100 Q be.tween output and

Thevenin equivalent complimentary output

Output Logic " High ", " 1" 90 % Vpp Vpp - 1.03 (min. ), Vpp - 0.6 ( max. ) 1.4V (Typ.), 1.6 V(max.)
Output Logic " Low" ," 0" 10 % Vpp Vpp - 1.85 (min. ), Vpp - 1.6 ( max. ) 1.1V (Typ.), 0.9V (min.)
Current Consumption 10 ~ 100 MHz : 30 mA ( max. ) 10 ~ 600 MHz : 45 mA ( max. ) 10 ~ 600 MHz : 30 mA ( max. )
(Vpp:+25V) 101 ~ 250 MHz : 40 mA ( max. ) 601 ~ 1,500 MHz : 55 mA ( max. ) 601 ~ 1,500 MHz : 35 mA ( max. )
Current Consumption 10 ~ 100 MHz : 35 mA ( max. ) 10 ~ 600 MHz : 50 mA ( max. ) 10 ~ 600 MHz : 35 mA ( max. )
(Vpp:+33V) 101 ~ 250 MHz : 40 mA ( max. ) 601 ~ 1,500 MHz : 60 mA ( max. ) 601 ~ 1,500 MHz : 40 mA ( max. )
Current with Output Disabie 18 mA ( Typ. ) 18 mA (Typ.) 18 mA (Typ.)
Rise Time / Fall Time 10.0 nsec. ( max. ) 0.5 nsec. ( max. ) 0.4 nsec. ( max. )

Tr/ Tf: 10% < 90% waveform Tr/ Tf: 20% < 80% waveform Tr/ Tf: 20% < 80% waveform

RMS Jitter [ 12 KHz ~ 20 MHz ]| 1.5 psec ( typ. )

Duty Cycle 50% + 5%
Start-up Time 10 msec. ( max. )
Aging at Ta = +25°C + 2 ppm ( max. ) first year at 25°C ; + 10 ppm ( max. ) over 10 years
Storage Temperature -55°C to +150°C
Frequency S.tability +25ppm | +50 ppm | £ 100 ppm If no.n.-standard , please enter the desired
over Operating Temperature Range stability afterthe "C"or "F" represents .
. . For example :
Frequency Stability Codes Commercial (-20°C to +70°C)) A B (o} . R
" C20 " + 20 ppm over -20°C to +70°C ;
"F20" + 20 -40°C to +85°C
Industrial ( -40°C to +85°C ) D E F ppm over °
Control Voltage Function on Pad 1
Supply Voltage Vpp = +2.5V ; Vcon Center = +1.25V " Vpp = +3.3V ; Vcon Center = +1.65V
Vcontrol Range +0.25V ~ +2.25V || +0.3V ~ +3.0V

+ 80 ppm ( min. ) + 80 ppm ( min. )
Frequency Pulling Range "

Up to + 200 ppm ( min. ) is also available. Please contact Mercury.

Linearity 5% (typ.) ; 10% ( max.)
Transfer Function Positive Transfer

Input Impedance 1 MQ (typ.)

Bandwidth 10 KHz ( min. ) Measured at -3 dB

Frequency Selection Function on Pad 2

70% of Vpp ( min. ) For FSEL =1, Output frequency is Freq.2 (f2)

30% of Vpp ( max. ) For FSEL = 0, Output frequency is Freq.1 (1)

FSEL on pad2
Default FSEL pin has internal pull-up resistor .

Frequency switching time : 60 us ( typ. )
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rystal Oscillators

Frequenc Min Max
S .:' N bly SMD 33V
CMOS Waveform| | LVPECL Differential LVDS Differential witchable
I Part Number Format and Example Quick - Turn Clock Oscillators
Example : 3GCTQF576 - E - 80N - 30.000 / 120.000
& GCTQN 576 - E - 80N - 30.000 / 120.000
Supply Voltage | GCTQF : CMOS Package Size Frequency Stability Code “ E ”: +80 ppm Custom Custom
“3”for3.3V | GCPQF : LVPECL| “576”:7 x5mm +50 ppm over -40 to +85°C. (min.) Frequency 1 Frequency 2
“25” for 2.5V | GCDQF : LVDS “536":5x3.2mm Other frequency stabilities are fr‘;?m;’;c)/ FSEL=0 FSEL =1
“326”:3x2.5mm available. range. (MHz) (MHz)
I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs
GC_QF326 GC_QF536 GC_QF576
Top View Bottom Yiew Top Wiew Bottom Wiew Top Wiew Bottom Wiew
=320 3 0B - 50202 (254, = —70%02 1.4 £ 0.1
* o e -
= old [ [ o S EE TPy S BT my
H MEC N w + MEC c l i MEC EE o
w‘u 3 ng B E A e ‘mmar
f—-12 bt 508
Land Pattern Land Pattern o084 Land pattern
0.9 f+— 064 f— 508 4
; T Side View s Side Wiew I & o Side View
-+ ] +
+l + + -
R — I i %@E cIfw

18 254

Pad Connections :
Pad 1 : Control Voltage ; Pad 2 : Frequency Selection [ FSEL=0(f1),FSEL=1(f2)] ; Pad3: Ground
Pad 4 : [ CMOS : Output , LVPECL or LVDS : Differential ] ; Pad 5: [ CMOS : NC, LVPECL or LVDS : Complementary ] ; Pad 6 : Supply Voltage

I Test Circuits and Output Waveforms

CMOS Test Circuit LVPECL Test Circuit LVDS Test Circuit
Yoo
%00 oD
oD
=1 5 4 o
= | & LWPECL = w =]
22 Receiver E] E =
2135 = =
l; l = Ra :_[ i3
e W
o ah T
- Hi ﬁ _ . FSEL = High FSEL = Low i j’ B )
FSEL = High FSEL = Low Output - £2 output: 11 FSEL = High FSEL = Low

Cutput:f2 Cutput - 1 Output:§2 Cutput: 1
Woo =33 R1=R3I=1270:RZ=R4=8250
Won = 25Y  R1=R3I=2500:RZ=R4=6250

CMOS Output Waveform LVPECL Output Waveform LVDS Output Waveform
[FECL] Tf Tr
Y — — e[ e LvDs | |
I |
a0% —
20% —
VoL I
| 45Re~55% | 456 ~55% |
i‘ Dty Cycle v Loty Cycle'i
[’ T i
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Quick - Turn 150 fsec SMD
CMOS |/ Differential Clock Oscillators RMS Jitter
I Features
® High Frequency Range : 15 ~ 2,100 MHz
@ Ultra-low RMS Jitter : 150 fsec (typ. ) @ 3.3V, 156.250 MHz
® Package Size : 5.0 x 3.2mm and 7.0 x 5.0mm
® Next-Day sample for Prototypes
I General specifications , at Ta=+25°C
‘ Model GTJFN GPJFN GDJFN GQJFN
Output Logic CMOS LVPECL LVDS HCSL CML
+1.8V£5% +1.8V £ 5% *1 +1.8V£5% +1.8V£5%
Supply Voltage Vpp +25V+10% +25V+10% +25V+10% +25V+10% +25V+10%
+3.3V£10% +3.3V£10% +3.3V£10% +3.3V£10% +3.3V+10%
Available Frequency Range 15 ~ 250 MHz 15~ 2,100 MHz 15 ~ 2,100 MHz 15 ~ 700 MHz 15~ 2,100 MHz
Output Load 15pF (max. ) i?}gvzr:‘\;zwz\lgs: 38‘12:;2”3?’1‘ 50 Q to GND 50 Q to Voo
Vpp - 1.165 V ( min. ) Vpp : 1.4V (typ.) Vpp : 0.66 V ( min. ) Vpp - 0.085 V ( min. )
Output Logic " High"," 1" Vpp - 0.4 V ( min.)
Vpp - 0.8 V ( max. ) Vpp : 1.6 V (max.) Vpp : 1.15V (max. ) Vpp = ( max. )
Vpp x0.1V (max.) Vpp-2.0V (min.) Vpp: 1.1V (typ.) Vpp :-0.15V (min.) Vpp-0.6 V (min.)
Output Logic "Low ", " 0"
0.3V ( max. ) for 1.8V only Vpp - 1.55 V ( max. ) Vpp : 0.9V (min. ) Vpp : 0.15V ( max. ) Vpp - 0.32 V ( max. )
595 mV ( min. ) 250 mV ( min. ) 450 mV ( min. ) 200 mV ( min. )
Output Voltage Swing —
930 mV ( max. ) 450 mV ( max. ) 700 mV ( typ.) 600 mV ( max. )
Current Consumption 75 mA (typ.) 100 mA ( typ. ) 75 mA (typ.) 80 mA (typ.) 70 mA (typ.)
(Vpp=+33V) 90 mA ( max. ) 120 mA ( max. ) 90 mA ( max. ) 100 mA ( max. ) 85 mA ( max. )
Current with Output Disabled 62 mA (typ.) 99 mA (typ.) 74 mA (typ.) 79 mA (typ.) 69 mA (typ.)
(Rlzsoe‘%;rg‘;(;"'/za\xl;llme?orm ) ( 102;(::::; (Wr:::f(:rm ) 0.4 nsec ( max. ) 0.4 nsec ( max. ) 0.4 nsec ( max. ) 0.4 nsec ( max. )
RMS Jitter [ 12 KHz ~ 20 MHz ] 156.250 MHz : 159 fsec ( typ. ) ; 491.520 MHz : 155 fsec (typ. ) ; 644.530 MHz : 151 fsec (typ. ) ; 2.000 MHz : 163 fsec ( typ. )
(F)r\?grug;?;astit:gb I'Ill't(ilmperature Range +25 ppm +50 ppm +100 ppm
Frequency Stability Codes Commercial (-20°C to +70°C ) A B C
Industrial ( -40°C to +85°C ) D E F
Extended Industrial ( -40°C to +105°C ) - H J
Duty Cycle 50 % + 5% ; 50 % * 10% for CMOS 1.8V only
Start-up Time 5 msec. (typ. ) ; 10 msec. ( max. )
Aging at Ta = +25°C + 3 ppm ( max. ) for first year ; +2 ppm ( max .) per year thereafter
Storage Temperature -55°C to +150°C
Control Voltage Function on Pad 1
Vcontrol Center +0.9VforVpp=+18V +1.25V forVpp=+25V +1.65V forVpp=+3.3V
Vcontrol Range +0.0V ~ +18V +025V ~ +225V +03V ~ +3.0V
+ 100 ppm ( min. ) + 100 ppm ( min. ) + 100 ppm ( min. )
Frequency Pulling Range
+ 200 ppm ( available ) + 200 ppm ( available ) + 200 ppm ( available )
Linearity 1% (typ.) ; 10% ( max.)
Transfer Function Positive Transfer
Input Impedance 5MQ (min.)
Bandwidth 10 KHz ( typ. ) Measured at -3 dB

Output Enable Function on Pad 2

80% of Vpp ( min. ) to enable output.
Output Enable / Disable Function

20% of Vpp ( max. ) to disable output.

Output Enable Time / Disable Time 2.5 msec ( max. )/ 10 usec ( max. )

Note * 1 : This needs AC coupling ( 100-nF series capacitor ). Please check the test circuit.
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Quick - Turn 150 fsec SMD i o

CMOS / Differential Clock Oscillators RMS Jitter

I Part Number Format and Example
Example : 3GPJFN578-E-150N-644.530
3 G P JFN578 - E - 150N 644.530

Supply Voltage “G":for Output Code : “JFN " : Product Series Freq. Stability Code : Freq. Pulling Range : Frequency (MHz)

Code : Voltage “T”:COMS “ 578" : Package Code “E”: 450 ppm over “150 " : +150ppm

“3"for 3.3V Controlled “P”:LVPECL 7.0*5.0_8Pad -40 to +85 C Other “M”: Maximum

“ 257 for 2.5V Crystal “D”:LVDS “ 538 " : Package Code - | frequency stabilities 1 “N7”: Minimum h

“18 " for 1.8V Oscillators “C”:HCSL 5.0*3.2_8Pad are available. “T7: Typical

“Q”:CML
I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs
G_JFN578 G_JFN538

Top Wiew Bottom View

o
L]
+I
=
L

Land pattern

1,5 1,4
1: o Side Wiew
= -
o = 1,7+ 0,1

B ——1 |

Top Yiew

Bottom View

Pad Connections :

Pad 1 : Control Voltage ’ Pad 2 : Output Enable

Pad 3 : Ground

Pad 4 : CMOS : Output , Differential : Output

Pad 5 : CMOS : No Connection , Differential : Complementary Output

Pad 6 : Supply Voltage

Pad 7, Pad 8 : Do Not Connect

I Test Circuits

CMOS Test Circuits

LVPECL Test Circuits

HCSL Test Circuits

WoD

oo

' LWPECL
§ Receaiver
:I:" R4
WC O C0E = = =
Yo OB = Wop =33V ;R1=R3I=1270;R2=R4=8250
WMpp= 25V R1=R3I=2500;RZ=R4=62502

LVDS Test Circuits for 2.5V and 3.3V

LVDS Test Circuits for 1.8V only *?

WD

0uF
VDS 11

1 B
LvDS

WOD

5|54

onms
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TCXOs

Temperature Compensated Crystal Oscillators [ TCXO "M" and VCTCXO "VM" ]
Output Waveform : Clipped Sine Wave " S "

Product Summary :

Product Selection Guide

TCXO

VCTCXO

Available

Freq. Range

RoHS

Compliant

Equivalent Model

Package Description

@ Leadless Surface Mount Types

M21S _ VM21S _ 10.0 ~ 52.0 MHz Same 4 pad ceramic substrate SMD. ( 2.05 x 1.65 x0.70 mm )
M22S _ VM22S _ 10.0 ~ 52.0 MHz Same 4 pad ceramic substrate SMD. (2.5x2.0 x0.8 mm))
M32S _ VM32S _ 8.192 ~ 52.0 MHz Same 4 pad ceramic substrate SMD. (3.2x2.5x1.2mm)
M53S _ VM53S _ 6.4 ~52.0 MHz Same 4 pad ceramic substrate SMD. (5.0 x 3.2 x 1.3 mm))
M53S _AB | VM53S _AB 10.0 ~ 52.0 MHz M53S _AB VM53S _AB | 4 pad FR4 substrate SMD. (5.0 x 3.2 x 1.3 mm )
M57S _ VM57S _ 6.4 ~52.0 MHz Same 4 pad ceramic substrate SMD. (7.0 x 5.0 x 2.0 mm )
M57S _AB | VM57S _AB 6.4 ~52.0 MHz M57S _AB VM57S _AB 4 pad FR4 substrate SMD. (7.0 x5.0 x 1.4 mm )
M572S _ VM572S _ 6.4 ~52.0 MHz Same 4 pad ceramic substrate SMD. (7.0 x 5.0 x2.3 mm)
® Thru - hole Types
4 pins for VCTCXOs
M39S _ VMB39S _ 6.4 ~52.0 MHz M39S_ VM39S_ Dip Type
3 pins for TCXOs
M14S _ VM14S _ 6.4 ~52.0 MHz M14S_ VM14S_ Dip Type (4 pins ), Hermetically Sealed
M15S _ VM15S _ 6.4 ~52.0 MHz M15S_ VM15S_ Dip Type (4 pins ), With Trimmer
M8S _ VM8S _ 6.4 ~52.0 MHz M8S_ VM8S_ Dip Type (4 pins ), Half size , Hermetically Sealed
MO9S _ VMOS _ 6.4 ~52.0 MHz M9S_ VMOS _ Dip Type (4 pins ), With Trimmer

“_ 7 is voltage code. Please see the table on next page.

Note: Frequency tuning by the built-in mechanical trimmer is standard for all models except for (V)M57S, (V)M53S and (V)M32S.

Product Options :

® No mechanical trimmer models are available to allow for aqueous washing cycles . To order such option

Note: Non-hermetically sealed (VC)TCXO products are not subject to the washing cycles as the solvent will degrade the trimmer capacitor .

If cleaning is mandatory please choose hermetically sealed packages or no-trimmer option.
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Temperature Compensated Crystal Oscillators [ TCXO "M " TCXO "VM " ]

Clipped Sine Wave ; Waveform Code "S" [ SMD Type ]

I Features

@ Frequency stability as tight as £ 0.5 ppm over -30 °C to 85 °C
@ Frequency stability as tight as + 1.0 ppm over -40 °C to 85 °C

I General Specifications [ TA = +25°C , Vpp= at specified voltage , Load : 10K ohms//10 pF ]

‘ Output Waveform Clipped Sine wave . Waveform code is “S”

Suggested package M21S , VM21S M22S , VM22S M32S , VM32S M53S , VM53S
Package size 2.05x 1.65 x 0.70 mm 2.5x2.0x0.8 mm 3.2x25x1.2mm 5.0x3.2x1.3mm
Supply voltage ( Vpp ) [unit: V] 1.8,25,2.8,3.0,33 1.8,25,2.8,3.0,33 1.8,25,3.0,3.3 1.8,25,2.8,3.0,3.3
Frequency Range 10.0 ~ 52.0 MHz 10.0 ~ 52.0 MHz 8.192 ~ 52.0 MHz 6.4 ~ 52.0 MHz
Suggested package M57S , VM57S M572S , VM572S M53S-AB , VM53S-AB | M57S-AB , VM57S-AB
Package size 7.0x5.0x 1.9 mm 7.0x5.0x2.3 mm 5.0x3.2x 1.3 mm 7.0x5.0x 1.4 mm
Supply voltage (Vpp ) [unit: V] 25,3.0,33 1.8,25,28,3.0,33 18,25,28,3.0,33 18,25,28,3.0,33
Frequency Range 6.4 ~ 52.0 MHz 6.4 ~ 52.0 MHz 10.0 ~ 52.0 MHz 10.0 ~ 52.0 MHz
10.000 12.800 13.000 14.400 14.7456 15.360 16.367667
Standard Frequency ( Partial list ) [ MHz ]
16.384 19.200 19.440 20.000 25.000 26.000 27.000
Initial Calibration Tolerance <+ 1ppm.at +25°C+2°C
Frequency Stability ( ppm ) +0.5ppm | £1.0ppm | +1.5ppm | +20ppm | £25ppm | 3.0ppm | O [> >
0°C to 50°C O @) O O O O s & 28
5 B o
-10°C to 60°C A o o o o o f%’ S 5
c =
7] )
o, o o
Frequency Stability vs Temperature -20°C to 70°C A @) @) O O O o
( examples ) 30°C to 75°C A 0 0 0 0 0
-30°C to 85°C /A O O O O O
-40°C to 85°C A A O O O @)
vs Aging at Ta = +25°C + 1.0 ppm / year ( max.)
vs Voltage Change + 0.2 ppm ( max.) , for a £5% input voltage change .
Frequency Stability
vs Load Change + 0.2 ppm ( max.) , for a £+10% load condition change .
vs Reflow ( SMD type ) + 1.0 ppm ( max.), 1 reflow and measured 24 hours afterwards .
Output Voltage Level ( peak to peak ) 0.8V p-p ( min.)
Current Consumption. ( max.) 10.0 ~15MHz: 1.5mA ; 15.1~26.0 MHz: 2.0 mA ; 26.1 ~52.0 MHz : 3.5 mA
Electrical Frequency 1.8V 25V 3.0V /3.3V
Control Voltage Center
Tuning 09V + 06V 14V £ 1.0V 1.5V £ 1.0V
Frequency Deviation Range + 5.0 ppm ( min.)
(EFC ) by external
Slope Polarity ( Transfer Function ) | Positive slope. Positive voltage for positive frequency shift.
Control Voltage Input Impedance : 1.0M Q ( min.) | Modulation Bandwidth : 3 KHz (min.) | Linearity: + 10 % ( max.)

Start-Up Time 2.0 msec. ( typ.), 5.0 msec. ( max.) ( reach 90% amplitude and at +25°C + 2°C )
Output Load 10 KQ // 10 pF + 10%
Output Format DC block , AC coupled. EX : (V) M53 and (V) M32 model.
Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz
Phase Noise [ dBc/ Hz ; (typ.)]
13.000 MHz -80 -115 -135 -148 -148
Storage Temperature -40°C to +85°C or -55°C to +125°C ( package dependent )
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TCXOs

Temperature Compensated Crystal Oscillators

[ TCXO "M" and VCTCXO "VM" ]

Clipped Sine Wave Output Code " S " [ SMD Type ]
I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs
[ M21S__ ] ; [ VM21S __ ] [ M22S__ ] ; [ VM22S __ ]
TeR View Bottom View Land Pattem (reterence ) Top View Bottom View Land Pattern { reference }
205+u1 12+u1 08 |4—25+c|2+| k— 08
~
: MEC G Iﬁ n,:, T Il:l DIm
" —
£ ||. =it ‘g ‘D O
0525 |+|-|—D 425 l—1.9—
- 1.2:0_1 - _ _
'3 Side Wiew 'ﬁé Side Yiew
- e |
~IE S

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .
Pad 2 : Ground ; Pad 3:Output ; Pad4 : Supply Voltage

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .

Pad 2 : Ground ; Pad3:Output ; Pad4 : Supply Voltage

[M32S_ ] ; [ VM32S_ ]

[ M53S_ ] ; [ VM53S__ ]

Top Wiew

Bottorn “iew

—

i D}

2501

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .
Pad 2 : Ground ; Pad 3:Output ; Pad4 : Supply Voltage

Land Pattern { reference )

Top iew Bottom “iew Land Pattern { reference )

50204 4 ] 11201 1.4
s I8 =
- MEC = &
"2 i o
= Side Wiew |‘_3'8 _'l

G —

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .
Pad 2 : Ground ; Pad 3:OQOutput ; Pad4: Supply Voltage

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .
Pad 2 : Ground ; Pad 3:Output ; Pad4 : Supply Voltage

[M57S__ 1 : [ VM57S__ ] [ M572S 1 : [ VM572S __ ]
Top View Bottom visw Land pattem{ reference ) Top Yiew Bottom wigw Land pattern { reference )
040z EOSL0E, o . 508 f— 70+ 0.2 — 1.4 i 22
) ! s JI | | il -
= H [ [N o | |
S 8 R ] H Im_
= + il__l e w | |
s ta0tois = = - ==
o Side View e 150 < Side View “em
-H
> [t O n%

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .
Pad 2 : Ground ; Pad 3:Output ; Pad4 : Supply Voltage

I Outline Dimensions ( Unit : mm ) , Adapter Board Type

Pad Connections :

Pad 1 : Control voltage for VCTCXO ; No connection for TCXO
Pad 2 : Ground ; Pad3:Output ; Pad4: Supply Voltage
White marker is pad1 on PCB

[ M57S __AB ] : [ VM57S __AB | [ M53S __AB ] : [ VM53S __AB |
Top Wiew Bottom iewy Land pattern Top Wiew Bottom “iew Land Pattern
le— 70+ 01— et 2.2 5001 | o |4—'|-1 0 st 1.4
5 I : I ID IS
5 g E '
2 EEEE m m
. ~ s F_ST_’{ f—3z5 —
T

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; No connection for TCXO

Pad 2 : Ground ; Pad 3: Output ;
White marker is pad1 on PCB

Pad 4 : Supply Voltage
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Temperature Compensated Crystal Oscillators

[ TCXO "M" and VCTCXO "VM" ]

Clipped Sine Wave ; Waveform Code "S" [ Dip Type ]

I Features

@ Frequency stability as tight as + 0.5 ppm over -30 °C to 85 °C

® Frequency stability as tight as £ 1.0 ppm over -40 °C to 85 °C

I General Specifications [ TA = +25°C , Vpp= at specified voltage , Load : 10K ohms//10 pF ]

Output Waveform

Suggested package ( Dip

type ) M8S , VM8S

Clipped Sine Wave . Waveform code is “ S ”

M9S , VM9S

M14S , VM14S

M15S , VM15S

M39S , VM39S

Model with Trimmer

with Trimmer

with Trimmer

with Trimmer

Package size (mm)

12.8x12.8x6.3

12.8x12.8x6.3

20.2x12.8x7.8

20.2x12.8x7.8

18.4x11.7 x4.7

Supply voltage ( Vpp ) [unit: V] 1.8,25,3.0,33 1.8,25,3.0,33 1.8,25,3.0,33 1.8,25,3.0,33 1.8,25,3.0,33
Frequency Range 6.4 ~ 52.0 MHz 6.4 ~52.0 MHz 6.4 ~ 52.0 MHz 6.4 ~52.0 MHz 6.4 ~52.0 MHz
10.000 12.800 13.000 14.400 14.7456 15.360 16.367667
Standard Frequency ( Partial list ) [ MHz ]
16.384 19.200 19.440 20.000 25.000 26.000 27.000
<*1ppm.at +25°C £ 2°C for model with trimmer
Initial Calibration Tolerance
<+ 2ppm.at +25°C £ 2°C for model without timmer
Frequency Stability ( ppm ) +05ppm | £1.0ppm | £ 1.5ppm | £2.0 ppm | +2.5 ppm | + 3.0 ppm O D ><
[V Q =}
0°C to 50°C O ¢ ¢ o) o) O 5 3 2
o) ) )
A10°C to 60°C A O O o o o S 2 5
7] )
o
Frequency Stability vs Temperature -20°C to 70°C A O O O O O @
(examples ) 30°C to 75°C A 0O 0O 0 0 0
-30°C to 85°C AN O O O O O
-40°C to 85°C AN VAN O O O O

vs Aging at Ta = +25°C

+ 1.0 ppm / year ( max.)

vs Voltage Change

+ 0.2 ppm ( max.) , for a £5% input voltage change .

Frequency Stability

vs Load Change

+ 0.2 ppm ( max.) , for a +10% load condition change .

vs Reflow ( SMD type )

+ 1.0 ppm ( max.) , 1 reflow and measured 24 hours afterwards .

Output Voltage Level ( peak to peak )

0.8 V p-p (min.)

Current Consumption. ( max.)

10.0 ~15MHz: 1.5 mA ; 15.1~26.0 MHz: 2.0 mA ; 26.1 ~52.0 MHz : 3.5 mA

Electrical Frequency

Tuning

Control Voltage Center

1.8V

25V

3.0V /3.3V

09V £ 06V

14V £ 10V

15V £ 10V

(EFC) by external

Frequency Deviation Range

+ 5.0 ppm ( min.)

Slope Polarity ( Transfer Function

Positive slope. Positive voltage for positive frequency shift.

Control Voltage

Input Impedance : 1.0M Q min.

Modulation Bandwidth : 3 KHz min.

Linearity : + 10 % max.

Start-Up Time.

2.0 msec. ( typ.), 5.0 msec. ( max.) ( reach 90% amplitude and at +25°C + 2°C )

Output Load

10 KQ // 10 pF £ 10%

Phase Noise [ dBc / Hz ; (typ.) ]

Offset

10 Hz

100 Hz

1KHz

10 KHz

100 KHz

13.000 MHz

-80

-115

-135

-148

-148

Storage Temperature

-40°C to +85°C or -55°C to +125°C ( package dependent )
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TCXOs

Clipped Sine Wave Output Code " S " [ Dip Type ]

I Outline Dimensions ( Unit : mm ) , Suggested pin Layout for SMDs

[ M8S__ ] ; [ VM8S__ ] [ MO9S _ ] ; [ VM9S ]
Top Yiew Bottam “iew Top Yiew Bottom “iew
3-@ 1.6 glass stand-off 3- 1.6 glass stand-off
128+02 Side Wiew 125+02 Side Wiew

125+02

Pin Connections :
Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 4 : Ground ; Pin 5: Output ; Pin 8 : Supply Voltage

128202
]
6E3+0.2
5.5 max.

Pin Connections :
Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 4 : Ground ; Pin 5: Output ; Pin 8 : Supply Voltage

[ M14S__ ] ; [ VM14S_ _ ]

[ MI5S ] ; [ VM15S __ ]

Top Wiew Bottom Wiew

107+0q 1.8 glass stand-off

202 tIZI.2—>| 7
o -
= =
+ +
2|l 3
152+01 8
Side Wiew
™
[}
+I
e .
ot T"“ B
oF | I £
[ E— ]
@04s L

Pin Connections :
Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 7 : Ground ; Pin 8 : Output ; Pin 14 : Supply Voltage

Top Yiew Bottom Wiew

107 +01 4-1711 .8 glass stand-off

202 +£0.2 —D|

0 -
= Trimmer o =
3l % 5
= o MEC | © %
163 q
15201
Side Yiew
o
(]
+l
o .
lIli' - é
SF y £
L
M'zoas o

Pin Connections :
Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 7 : Ground ; Pin 8 : Output ; Pin 14 : Supply Voltage

[ M39S_ ] ; [ VM39S __ ]

Top YWiew Eaottom “iew

184 £ 0,2 154+ 0.2

TE+02

Pin Connections :
Pin 1 : Control voltage for VCTCXO
[ No physical pin 1 for TCXO. ( 3 pins only ) ]
Pin 7 : Ground ; Pin 8 : Output ; Pin 14 : Supply Voltage
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Temperature Compensated Crystal Oscillators [ TCXO" M" and VCTCXO"VM"]

Clipped Sine Wave Output Code " S "

I Part Number Format and Example

[1] [2] [3] - [4] - [5] / [6] - [71]

Holder Output Supply Center Frequency Operating Adapter
Type Wave Voltage Frequency Stability Temp. Range Board
(1) VM21 S 3 - 10.000 - 1.5 / -20+70
(2) M32 S 18 - 20.000 - 25 / -30+75
Examples
(3) VM57 S 33 - 10.000 - 1.0 / -20+70 - AB
(4) M53 S 18 - 16.384 - 25 / -40+85 - AB

Holder Type

"M " stands for TCXO , " VM " stands for VCTCXO

[2]| " S " stands for Clipped Sine Wave

[31| Supply voltage , " 18 " stands for +1.8V ; " 25 " stands for +2.5V ; " 28 " stands for +2.8V ; " 3 " stands for +3.0V ; " 33 " stands for +3.3V

[11]

[4]| Center Frequency in MHz

[5]| Frequency stability in+ _ppm ; ex1:+1.5ppm--15 , ex2:+25ppm--25 , ex3:+1.0ppm--1.0 , ex4:+25ppm--2.5

Operating temperature range in °C
ex 1:-20°Cto 70°C ----- -20+70 ; ex2:-30°Cto 75°C ----- -30+75 ; ex3:-20°Cto 70°C ----- -20+70 ; ex 4 : -40 °C to 85°C ----- -40+85
[ 71| Adapter Board Type ----- AB

[6]

Clipped Sine Wave Typical Phase Noise ( M22S33-52.000 ) Clipped Sine Wave , " S " series

[PFase Nolse 10,0005 Ref -20.00000 /1

Cartier

51.909996 MHz 8,070 0By
ez

N
f\i /| a
|
1
1
1

Mo
I
v AP S S -
WW A Ly 3 .-'lr II['( J||r
1800 g5 ) (3 - A ) I
| 1F Gain 2008 Freq Band [30M-101MHz Omit/ L Opt [<150kHz] Bl4pts

Phase

I Test Circuits

(VC )TCXO with clipped sine wave Test Circuits

(VC )TCXO with clipped sine wave Test Circuits For [ (V)M57S ]; [ (V)M572S ] [ (V)M57S __ AB]: DIP Type

E[E 0.01 uF gscilloscupe
= = [ LAV
10K 1DpI o
3 w @ &
{ g p— Dl:'- Voo + = CITTT]
—_ — 9 C‘v’ Frequency counter
WC for WCTCXO = WC far WCTCHD
NC for TCxO - NC for TCXO
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TCXOs

Temperature Compensated Crystal Oscillators

[ TCXO™ M™ and VCTCXO " VM "]

Output Waveform : CMOS " T ", LVPECL " P " ,LVDS "D ", HCSL"C ", CML " Q "

Product Summary :

Product Selection Guide

I CMOS output waveform , " T" series

TCXO VCTCXO Available RoHS Comliant Package Description
Freq. Range Equivalent Model
@ Leadless Surface Mount Typ
M211T _ | ----- 10 ~ 52 MHz Same 4 pad ceramic substrate . ( 2.05 x 1.65 x 0.70 mm )
M221T _ | ----- 9.5 ~60 MHz Same 4 pad ceramic substrate . (2.5x2.0x0.8 mm)
M32T _ VM32T 8.192 ~ 40 MHz Same 4 pad ceramic substrate . (3.2x2.5x 1.0 mm)
M321T_ | ----- 9.5~ 60 MHz Same 4 pad ceramic substrate . (3.2x2.5x1.2mm)
M531T _AB |  ----- 9.5~ 60 MHz Same 4 pad FR4 substrate . (5.0x3.2x 1.3 mm)
MTF326T _ | VMTF326T _ 1~200 MHz Same 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)
M53T _ VM53T _ 6.4 ~ 40 MHz Same 4 pad ceramic substrate . (5.0x3.2x 1.3 mm)
MTF538T _ | VMTF538T _ 1~200 MHz Same 8 pad ceramic substrate . (5.0x3.2x1.4 mm)
M571T _AB |  ----- 9.5~ 60 MHz Same 4 pad FR4 substrate . (7.0x5.0x 1.4 mm)
M572T _ VM572T _ 32.768 KHz , 1.25 ~ 52 MHz Same 4 pad ceramic substrate . (7.0 x5.0x 2.3 mm)
ME21T_ |  ----- 32.768 KHz Same 4 pad ceramic substrate . (2.1 x1.3x 1.1 mm)
ME32T _ |  ----- 32.768 KHz Same 4 pad ceramic substrate . (3.2x2.5x1.4 mm)
MQN326T _ | VMQN326T _ 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)
MQNS574T _ | VMQN574T _ 10~ 250 Mtz Same 4 pad ceramic substrate . (7.0 x 5.0 x 2.5 mm)
MQF326T _ | VMQF326T _ 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)
10 ~ 250 MHz Same
MQF574T _ | VMQF574T _ 4 pad ceramic substrate . (7.0 x 5.0 x 2.5 mm)
@ Thru - Hold Types
M39T _ VM39T _ M39T _ VM39T _ | 3 pinif TCXO. Package height = 4.7 mm
M14T _ VM14T _ M14T _ VM14T _ 4 pin if TCXO. Package height = 7.8 mm
M15T _ VM15T _ 6.4 ~ 52.0 MHz M15T _ VM15T _ Dip Type (4 pins ), With Trimmer
M8T _ VMS8T _ M8T _ VM8T _ Dip Type (4 pins ), Half size , Hermetically Sealed
MOT _ VMOT _ MOT _ VMOT _ Dip Type (4 pins ), With Trimmer

IDifferentiaI output waveform , LVPECL" P " series , LVDS "D "series , HCSL"C "series , CML " Q" series

@ Leadless Surface Mount Types

MQN326P _ | VMQN326P _ 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)
10 ~ 1,500 MHz Same

MQNS576P _ | VMQNS576P _ 6 pad ceramic substrate . (7.0 x5.0 x 2.5 mm )

MQF326P _ | VMQF326P _ 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)
10 ~ 1500 MHz Same

MQF576P _ | VMQF576P _ 6 pad ceramic substrate . (7.0 x5.0 x 2.5 mm )

MJF326P_ VMJF326P_ 15 ~2,100 MHz Same 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)

MJF538P_ VMJF538P_ 15~2,100 MHz Same 8 pad ceramic substrate . (5.0x3.2x1.4 mm)

MQN326D _ | VMQN326D _ 6 pad ceramic substrate . (3.2x2.5x1.6 mm)
10 ~ 1,500 MHz Same

MQN576D _ | VMQN576D _ 6 pad ceramic substrate . (7.0 x 5.0 x 2.5 mm )

MQF326D _ | VMQF326D _ 6 pad ceramic substrate . (3.2x2.5x1.6 mm)
10 ~ 1500 MHz Same

MQF576D _ | VMQF576D _ 6 pad ceramic substrate . (7.0 x5.0 x 2.5 mm )

MJF326D_ VMJF326D_ 15~2,100 MHz Same 6 pad ceramic substrate . (3.2x2.5x1.6 mm)

MJF538D_ VMJF538D_ 15~ 2,100 MHz Same 8 pad ceramic substrate . (5.0x3.2x 1.4 mm)

MJF326C_ VMJF326C _ 15 ~ 700 MHz Same 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)

MJF538C_ VMJF538C_ 15 ~ 700 MHz Same 8 pad ceramic substrate . (5.0x3.2x 1.4 mm)

MJF326Q_ VMJF326Q_ 15~ 2,100 MHz Same 6 pad ceramic substrate . (3.2x2.5x 1.6 mm)

MJF538Q_ VMJF538Q_ 15~2,100 MHz Same 8 pad ceramic substrate . (5.0x3.2x 1.4 mm)

w o»

is voltage code. Please see the table in next page.

Note: Frequency tuning by built-in mechanical trimmer is standard for all models except for (V)M572T,(V)M572P,(V)M572D .

Note: Non-hermetically sealed (VC)TCXO products are not subject to the washing cycles as the solvent will degrade the trimmer capacitor .

If cleaning is mandatory please choose hermetically sealed packages or no-trimmer option.
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Temperature Compensated Crystal Oscillators [ TCXO" M" and vCTCXO" VM "] BREV[OXRelTi i

TCXO VCTCXO

CMOS SMD 15pF 3.3V 32.768 KHz

I Features

@ Wide frequency range : [ 32.768 KHz ]
@ Frequency stability as tight as £ 0.5 ppm over 0°C to 50°C
@ Frequency stability as tight as + 1.0 ppm over -40°C to 85°C

I General specifications of all available packages , at Ta=+25°C , CL=15pF

‘ Output Waveform Square Wave [ CMOS] . Waveform Wode is “ T ”

Type SMD
Suggested Package ( Size)
Demensions (V)M572T (7.0x5.0x 2.3 mm )
Frequency Range 32.768 KHz [ From KHz with divider. mA current consumption. ]
Supply Voltage Vpp ( code ) +3.3 V £ 5% ( voltage code is “ 33 ")
Logic High" 1" 2.97 Vpp ( min.)
Output Logic Levels
Logic Low" 0" 0.33 Vpp ( max.)
Current Consumption. ( max. ) 8.0 mA ( max.) for 32.768 KHz at +3.3V
( Over operating temperature range . )
Initial Calibration Tolerance <+ 2.0 ppm at +25°C + 2°C.
Frequency Stability ( ppm ) +05ppm | £1.0ppm | £1.5ppm | £2.0ppm | £2.5ppm | +3.0 ppm O D ><
) Q 3
0°C to 50°C O O O O O O 5 35 2
oy ) )
T 2 3
-10°C to 60°C A @) @) O @) O ° 5 5
o
o o o
Frequency Stability vs Temperature -20°C to 70°C X o o o o o
(examples ) 30°C to 75°C X o o o o o
-30°C to 85°C X @) O @) @) @)
-40°C to 85°C X A O (@) @) @)
vs Aging at Ta = +25°C + 1.0 ppm / year ( max.)
vs Voltage Change + 0.3 ppm ( max.) , for a £5% input voltage change .
Frequency Stability
vs Load Change + 0.3 ppm ( max.) , for a £10% load condition change .
vs Reflow ( SMD type ) + 1.0 ppm ( max.), 1 reflow and measured 24 hours afterwards .
Rise and Fall Time 10.0 nsec. ( max.) Measured at 20% <> 80% of the waveform
Electrical Frequency Control Voltage Center 1.5V £ 1.0V (3.3V)
Tuning Frequency Deviation Range | £ 5.0 ppm ( min.)
(EFC) by external Slope Polarity ( Transfer Functior] Positive slope. Positive voltage for positive frequency shift.
Control Voltage Input Impedance : 1.0M Q ( min.) | Modulation Bandwidth : 3 KHz ( min.) Linearity : + 10 % ( max.)
Start-Up Time. 5.0 msec. (typ.), 10.0 msec. ( max.) ( reach 90% amplitude and at+25°C+2°C)
Duty Cycle 50 % + 5%
Output Load 15 pF
Storage Temperature -40°C to +85°C or -55°C to +125°C ( package dependent )
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TCXOs

Temperature Compensated Crystal Oscillators [ TCXO "M " and VCTCXO "VM" ]
CMOS Wave Output Code " T "

I Part Number Format and Example

[1] [2] [3] - [4] - [5] / [6]
Holder Output Supply Center Frequency Operating
Type Wave Voltage Frequency Stability Temp. Range
Examples M572 T 33 ; 32.768K ; 15 Y -30+85

Ex: M572T33 - 32.768K - 1.5/-30+85 [ TCXO , M572 type , CMOS output , 3.3V, 32.768KHz , +1.5ppm from -30°C to 85°C ]

Holder Type
[1]

"M " stands for TCXO , " VM " stands for VCTCXO

[2]

"T " stands for Square Wave

ex : M572T --- TCXO , M572 pcakage , CMOS output

[31]| Supply voltage , " 33 " stands for +3.3V

[4]1]| Center Frequency in KHz

[51]| Frequency stability in = _ ppm ; ex:+ 1.5ppm --- 1.5

[6]

Operating temperature range in °C

ex :-30 °C to 85°C - -30+85

I QOutline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

[(V)M572T_ _]

(VC )TCXO with CMOS output wave test Circuit

50+02

2301

Top Yiew

f— 7.0+ 0.2 — 1,4

Bottom Wiewy

Pad Connections :
Pad 1:NC---TCXO ; Vcon---VCTCXO
Pad 2 : Ground ;

Pad 3 : Output

f— 508 —

Zide Yiew
1_H=|l —Tn
[H H H H Hi i N I

Land pattern{ reference )

Ie

it 22
] 1
| ||
1 1
| [

5,08

, Pad 4 : Supply Voltage

WiC for WCTCKD
HZ far TCRD

O=cillazcope

=
O

VW

LLTTT]

&

Frequency counter
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Temperature Compensated Crystal Oscillators

e G RRETTTA o3 (o) A/ 'ERE CMOS Output

Max.

£ 4

CMOS SMD 15pF

TCXO VCTCXO

I Features

® Wide frequency range : [ 6.4 MHz ~ 52.0 MHz ]
@ Frequency stability as tight as + 0.5 ppm over 0°C to 50°C
@ Frequency stability as tight as + 1.0 ppm over -40°C to 85°C

I General specifications of all available packages , at Ta=+25°C , CL=15pF

TCXOs

‘ Output Waveform Square wave [CMOS] . Waveform code is “ T ”
Type M32T , VM32T M53T , VM53T M572T , VM572T
Package size (mm) 3.2x25x1.0 5.0x3.2x1.3 7.0x5.0x2.3
Frequency Range 8.192 ~ 40.0 MHz 6.4 ~40.0 MHz 6.4 ~ 52.0 MHz
+1.8V 5% +25V 5% +3.0V 5% +3.3V +5%
Supply Voltage Vpp ( code )
(codeis “18") (codeis “25") (codeis“3") (codeis “33”)
o | M32T 6 mA 6 mA 6 mA 6 mA
. (o)}
Current Consymphon. ( max.) k) M53T 6 mA 6 mA 6 mA 6 mA
( Over operating temperature range . ) 2
o | m572T 10 mA 10 mA 13 mA 13 mA
Logic High" 1" ('min.) 1.62V 225V 27V 297V
Output Logic Levels
Logic Low" 0" ( max.) 0.25V 0.25V 03V 0.33V
10.000 12.800 13.000 14.7456 16.000 16.384
Standard Frequency ( Partial list ) [ MHz ]
19.200 19.440 19.680 20.000 25.000 27.000
Models with mechanical trimmer : < + 1.0 ppm. +25°C + 2°C.
Initial Calibration Tolerance
Models without mechanical trimmer : < + 2.0 ppm at +25°C + 2°C.
Frequency Stability ( ppm ) +0.5ppm | £1.0ppm | £1.5ppm | £2.0ppm | £2.5ppm | £3.0ppm | O [> >
0°C to 50°C ) @) @) O ) ) s 8 2
110°C to 60°C A O O o o o 5 & 2
@ c =
o o n [\
Frequency Stability vs Temperature -20°C to 70°C X O O O O O g
(examples ) -30°C to 75°C X 0 O O O 0
-30°C to 85°C X O O O O O
-40°C to 85°C X A A VAN @) @)
vs Aging at Ta = +25°C + 1.0 ppm / year ( max.)
vs Voltage Change + 0.3 ppm ( max.) , for a £5% input voltage change .
Frequency Stability
vs Load Change + 0.3 ppm ( max.) , for a +10% load condition change .
vs Reflow ( SMD type ) + 1.0 ppm ( max.) , 1 reflow and measured 24 hours afterwards .
Electrical Frequency Control Voltage Center 09V +06V(18V); 14V £ 10V (25V); 15V + 10V (3.0V/3.3V)
Tuning Frequency Deviation Range | + 5.0 ppm ( min.)
(EFC) by external Slope Polarity ( Transfer Function | Positive slope. Positive voltage for positive frequency shift.
Control Voltage Input Impedance : 1.0M Q ( min.) | Modulation Bandwidth : 20 KHz ( min.) | Linearity : + 10 % ( max.)
Output Load 15 pF
Duty Cycle Standard: 50 % * 10 % ; Option: 50 % £ 5 %
Storage Temperature -40°C to +85°C or -55°C to +125°C ( package dependent )
Phase Noise Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz
[dBc/Hz (typ.)] M572T33 - 10.000 | -96 dBc/ Hz -122 dBc / Hz -138 dBc / Hz -145 dBc / Hz -150 dBc / Hz
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TCXOs

Temperature Compensated Crystal Oscillators

[ TCXO "M" and VCTCXO "VM" ]

CMOS Wave Output Code " T "

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

[ (V)M32T__ ]
Top Wiew Bottom Wiew Land Fattern { reference )
[-322019 07 f—-1.0
+I-
Side View

SI@ =

—

Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .

Pad 2: Ground ; Pin 3:Output , Pin4: Supply Voltage

[ (V)M53T__ |
Top View Bottom Yiew Land Pattern { reference )
f—a0x01 =l 11204 [ 1.4

- o i A A
- MEC - = n

=l £ B B

o f— 3.7

S Side View — 38—

L —)
Pad Connections :
Pad 1 : Control voltage for VCTCXO ; Ground for TCXO .

Pad 2 : Ground ; Pad 3:Output , Pad4 : Supply Voltage

[ (V)M572T_ _ ]

Top wiew Bottam iew Land pattern { reference )
f— 70+ 0.2 — 1.4 f—- 22
] ]

H E = qu
= o -
5 3l Y il e
- j— 508 — 4 5
3 Zide Yiew 5,05
Ho——— =
i +H _H H H HI i N

Pad Connections :
Pad 1:NC---TCXO ; Vcon---VCTCXO

Pad 2: Ground ; Pad3:Output , Pad4 : Supply Voltage
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Temperature Compensated Crystal Oscillators [ TCXO "M " and vCTCXO "VM " ] &V [OXReIT i

TCXO VCTCXO
E cwos| | op | s

I Features

® Wide frequency range : [ 6.4 ~ 52.0 MHz ]
® Frequency stability as tight as £ 0.5 ppm over 0°C to 50°C
® Frequency stability as tight as £ 1.0 ppm over -40°C to 85°C

I General specifications of all available packages , at Ta=+25°C , CL=15pF

‘ Output Waveform Square wave [ CMOS]. Waveform code is “ T ”

Suggested package ( Dip type) M8T , VMS8T MOT , VMOT M14T , VM14T M15T , VM15T M39T , VM39T
Model with Trimmer |  ----- with Trimmer |  ----- with Trimmer with Trimmer
Package size (mm) 12.8x12.8x6.3 12.8x12.8x6.3 20.2x12.8x7.8 20.2x12.8x7.8 18.4 x11.7 x 4.7
Supply voltage ( Vpp ) [unit: V] 1.8,25,3.0,33 1.8,25,3.0,33 1.8,25,3.0,33 1.8,25,3.0,33 1.8,25,3.0,33
Frequency Range 6.4 ~ 52.0 MHz 6.4 ~ 52.0 MHz 6.4 ~ 52.0 MHz 6.4 ~52.0 MHz 6.4 ~52.0 MHz
+1.8V 5% +25V 5% +3.0V 5% +3.3V 5%
Supply Voltage Vpp ( code )
(codeis “18") (codeis “25”) (codeis “3") (codeis “33")
M8T 5 mA 7TmA | ----- 10 mA
o MOT 6 mA 6 mA 6 mA 6 mA
Current Consumption. ( max.) I
. X | M14T 10 mA 10 mA 13 mA 13 mA
( Over operating temperature range . ) 2
o | M15T 10 mA 10 mA 13 mA 13 mA
M39T | ----- 10 mA 13 mA 13 mA
) Logic High" 1" ('min.) 1.62V 225V 27V 297V
Output Logic Levels -
Logic Low" 0" ( max.) 0.25V 0.25V 0.3V 0.33V
10.000 12.800 13.000 14.7456 16.000 16.384
Standard Frequency ( Partial list ) [ MHz ]
19.200 19.440 19.680 20.000 25.000 27.000
Models with mechanical trimmer : <+ 1.0 ppm. +25°C + 2°C.
Initial Calibration Tolerance
Models without mechanical trimmer : < + 2.0 ppm at +25°C + 2°C.
Frequency Stability ( ppm ) +05ppm | £1.0ppm | £1.5ppm | £20ppm | £25ppm | £3.0ppm | O [> >
0°C to 50°C O O O O O @) 2 8 3
V) =] [as
-10°C to 60°C A O O O O O T oo
o = 9
Frequency Stability vs Temperature | -20°C to 70°C X @) @) @) @) @) 8 )
(examples ) -30°C to 75°C X O O O O O ®
-30°C to 85°C X O O O O O
-40°C to 85°C X AN A A O O
vs Aging at Ta = +25°C + 1.0 ppm / year ( max.)
= vs Voltage Change + 0.3 ppm ( max.) , for a £5% input voltage change .
Frequency Stability —
vs Load Change + 0.3 ppm ( max.) , for a +10% load condition change .
vs Reflow ( SMD type ) + 1.0 ppm ( max.) , 1 reflow and measured 24 hours afterwards .
Electrical Frequency Control Voltage Center 09V 06V (18V); 14V £ 10V (25V); 15V + 10V (3.0vV/3.3V)
Tuning Frequency Deviation Range | = 5.0 ppm ( min.)
(EFC) by external Slope Polarity ( Transfer Function | Positive slope. Positive voltage for positive frequency shift.
Control Voltage Input Impedance : 1.0M Q ( min.) | Modulation Bandwidth : 20 KHz ( min.) | Linearity : + 10 % ( max.)
Output Load 15 pF
Rise and Fall Time 10.0 nsec. ( max.) Measured at 20% <> 80% of the waveform
Start-Up Time. 5.0 msec. ( typ.), 10.0 msec. ( max.) ( reach 90% amplitude and at+25°C+2°C)
Duty Cycle Standard: 50 % * 10 % ; Option: 50 % £ 5 %
Storage Temperature -40°C to +85°C or -55°C to +125°C ( package dependent )
Phase Noise Offset 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz
[dBc/Hz (typ.)] M572T33 - 10.000 -96 dBc / Hz -122 dBc / Hz -138 dBc / Hz -145 dBc / Hz -150 dBc / Hz
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TCXOs

Temperature Compensated Crystal Oscillators [ TCXO "M" and VCTCXO "VM" ]

CMOS Wave Output Code " T "

I Outline Dimensions ( Unit : mm ) , Suggested pin Layout

[ (VYM_8T__ ]---Gull-wing SMD is also available .

[ (V)M _9T__ ]--- with mechanical timmer

Top Yiew Bottom Wiew
3-@ 1.6 glass stand-off

128+02 Side Wiew o

.......... =

™ ToH

= | ™
+ .;q}_ - - oo g
5 °T I~ :
2045 w

Pad Connections :
Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 4 : Ground ; Pin 5: Output ; Pin 8 : Supply Voltage

Top YWiew Eottom Yiew
3-1.6 glass stand-off
125+02 Side Wiew
.......... o
I T+
[or)
5 'y o ¥
o ! r =
o - - -
Hoa4s o

Pad Connections :
Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 4 : Ground ; Pin 5: Output ; Pin 8 : Supply Voltage

[ (V)M_14T__ ]1--- Gull - wing SMD is also available .

[ (V)M_15T__ ]--- with mechanical trimmer

Top Yiew Bottom iew

107 £04 4-@1.8 glass stand-off

o -
o =]
+l +1
= o
= ¥y

S

ST . g

Y}

M'anas _I_u-;
Pad Connections :

Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 7 : Ground ; Pin 8 : Output ; Pin 14 : Supply Voltage

Top Yiew

Bottom Yiew
107 £01

!

—
2 =
o +
4 I3}
= [T

L

g [ud

SF ] B £

g

M'zoas 41 :
Pad Connections :

Pin 1 : Control voltage for VCTCXO ; No connection for TCXO.
Pin 7 : Ground ; Pin 8 : Output ; Pin 14 : Supply Voltage

[ (V)M_39T__ ]

Top Yiew Bottom “iew

184 + 0.2

@ Tritmimer

MEC
e [

154 + 0,2

11.7+02
TE+ 02

Side Wiew o

e T

5 (o
=TT
2L ] %
@05
Pad Connections :
Pin 1 : Control voltage for VCTCXO
[ No physical pin 1 for TCXO. ( 3 pins only ) ]

Pin 7 : Ground ; Pin 8 : Output ; Pin 14 : Supply Voltage
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Temperature Compensated Crystal Oscillators [ TCXO "M" and VCTCXO "VM" ]

CMOS Wave Output Code " T "

I Part Number Format and Example

[11] [2] [3] - [4] - [5] / [6]
Holder Output Supply Center Frequency Operating
Type Wave Voltage Frequency Stability Temp. Range
1) VM32 T 3 - 10.000 - 1.5 / -20+70
Examples
2) M572 T 3 - 20.000 - 2.5 J/ -30+85

Ex (1): VM32T3 -10.000 - 1.5/-20+70 [VCTCXO , VM32 type , CMOS output , 3.0V, 10.000MHz , +1.5ppm from -20°C to 70°C ]
Ex (2): M572T3-20.000 -2.5/-30+85 [TCXO , M572 type , CMOS output , 3.0V, 20.000MHz , +2.5ppm from -30°C to 85°C ]

Holder Type
"M " stands for TCXO , " VM " stands for VCTCXO

[1]

"T " stands for Square Wave
ex 1:VM32T --- VCTCXO , VM32 pcakage , CMOS Output ; ex 2 : M572T --- TCXO , M572 pcakage , CMOS Output
[31| Supply voltage , " 18 " stands for +1.8V ; " 25" stands for +2.5V ; " 3" stands for +3.0V ; " 33 " stands for +3.3V

[2]

[4]| Center Frequency in MHz

[5]| Frequency stabilityin+ _ppm ; ex1:+1.5ppm--- 1.5 , ex2:+ 2.5ppm --- 2.5

Operating temperature range in °C

ex 1:-20 °C to 70°C ----- -20+70 ; ex2:-30 °C to 85°C ----- -30+85

[6]

CMOS Typical Phase Noise ( M572T33-20.000 ) CMOS Output Wave , " T " series

WPhase Nojse 10,0008/ Ref -20,00086/Hz
20,00 b

Cannfer 19,900936 MHz _9,7804 cliny
i 10 Hz J87.4068 dBc/Hz
100 Hz dRC/Hz

Sron |

Analys ange % Band Marker
Analysiz range Y: Band marker

0. 8683 dEé / 4.988 MHz
a

o i) & 5 i i) -
| IF Gain 200k Freq Band [10M-41MHz] Omit| LO Opt [<150kHz]| 736pts|
has tart

(VC )TCXO with CMOS square wave: Ex. VM14T33

Freguency counter

CLTT TG

Ozcillozcope

T

<

IEDF

Top view

14 o
WhA14T33
1 7

B —FZI.EHUF

WC far WCTCXOD
N far TCXO

Il
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TCXOs

CMOS Output

uA Current
CMOS SMD 15 pF

-40 to +105 °C

@ CMOS 32.768 KHz TCXO with a maximum frequency stability of + 5 ppm
(£ 2.62 minutes / year ) over -40 to +85°C, providing a much better timekeeping accuracy than the competition

@ A proprietary temp. compensation technique is applied to the built-in 32.768 KHz tuning fork crystal & temp. sensor
@ A 1.5 pA typical current consumption makes it ideal for battery-operated devices

@ Small ceramic SMD package, ideal for new miniaturizing applications

Applications:
@ Frequency reference for real time clocks ( RTCs ) @ Smart metering, data loggers
@ Portable instruments @ GPS receivers. Telematics.

@ Timing synchronization for networks, servers, hubs, routers and switches

I General specifications of all available packages , at Ta=+25°C , CL=15pF

Output Waveform Square wave [ CMOS] , Waveform codeis" T"

Model ME21T ME32T
Package size 21x1.3x1.0 mm 3.2x25x1.3mm
Standard Supply Voltages 1.8V, 25V, 3.0V, 3.3V

Start-up Time 1.0 sec ( max.)

Nominal Frequency 32.768 KHz

Initial Calibration Tolerance

+25 :
(at+25°C+3°C) ppm ( max.)

Current Consumption ( With No Load ) 1.0 UA (typ.) , 2.0 uA ( max.)

Frequency Stability +5.0 ppm ( -40°C to +85°C )

over Temperature ( max. ) +8.0 ppm ( -40°C to +105°C )

;I';m;ngp:r?i:goeor :Ic;nfSS"C )] +0.432 sec/day ; +12.960 sec/month ; +*2.628 minutes/year , w.r.tfoat+25°C.

2 vs Aging + 3.0 ppm / year ( max.) first year at +25°C

g 2z

;%_ E vs Load Change + 0.2 ppm ( max.) for a + 10% loading condition change
=N

[T

vs Supply Voltage Delta Freq/V + 1.0 ppm/V ( max.)

Output Load 15 pF
Vou 90% Vpp ( min.)
Output Voltage Level
VoL 10% Vpp ( max.)
Rise Time and Fall Time 100 ns ( max.) Measured at 20% <—> 80% of the waveform
Duty Cycle 50% + 10%

o
Output Enable / Disable Function Vop of 80% (min.) to enable output

( Open connection is prohibited ) Voo of 20% ( max.) to disable output
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I Part Number Format and Example

CMOS Output

[11] [2] [3] [4] [5] [6]
Holder Waveform Supply - Nominal - Frequency / Operating
Type Code Voltage Frequency Stability Temp. Range
(1) ME32 T 33 - 32.768 K - 8.0 / -40+105
Examples
(2) ME21 T 18 - 32.768 K - 5.0 J/ -40+85
Ex (1) : ME32T33 - 32.768K - 8.0 / -40+105 [ ME series 3225 type , CMOS , 3.3V, 32.768 KHz , + 8.0 ppm from -40°C to +105°C ]

Ex (2): ME21T18 - 32.768K - 5.0 / -40+85 [ ME series 2113 type , CMOS , 1.8V, 32.768 KHz , + 5.0 ppm from -40°C to +85°C ]

Holder Type

[11]
" ME32 " stands for TCXO 3225 type ; " ME21 " stands for TCXO 2113 type

[2]| " T" stands for CMOS waveform

[ 31| Supply voltage, " 18 " stands for +1.8V ; " 25" stands for +2.5V ; " 3" stands for +3.0V ; " 33 " stands for +3.3V

[ 4 1| Nominal Frequency , " K" stands for KHz

[ 51| Frequency stability in+ _ppm ; ex1:+8.0ppm---8.0 , ex2:+5.0ppm --- 5.0

Operating temperature range in °C

6
(e} ex2: -40 °C to +85°C ----- -40+85

ex1: -40 °C to +105°C ----- -40+105 ;

I Package Dimensions ( Unit : mm )

[ ME21T ] [ ME32T ]
Top Wiew Bottom Wiew Land Pattern Top ¥iew Bottom Wiew Land Fattern
32+0.2
Fﬂ»{ 0.55 el | 085 A K40 65 1.0
b ? - - o 1E [4] ID D
) . =+ [ 5] L o =
=t S : g° ‘B H
l 2.45 26
Side View Pad Connection - Side View Eaj ?DT;EC“DE ! . ;
S Pad 1: Quiput Enable  Pad 3 : Frequency Qutput o ad 1@ Output Enable ad 3 Frequency Uutput
§ I[E] Pad 2 : Ground Pad 4 : Supply Vaoltage = I@ Pad 2 Ground Pad 4 @ Supply Voltage

I Test Circuit and Output Waveform

Test Circuit CMOS Output Waveform

CMOS
0%

a0%

10%

Duty Cycle = (THS T 1x 100%
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SEES

@ Wide frequency range : 10 ~ 1500 MHz

@ RMS Jitter (12 kHz ~ 20MHz) : 0.8 ps typ. ( at 156.250 MHz)

@ Package size : 3.2 x2.5x 1.6mm and 7.0 x 5.0 x 2.5mm

@ Single end output : CMOS , Differential output : LVPECL or LVDS

- General specifications , at Ta=+25°C

Output Logic

0.8 pS Phase Jitter ( typical )

(V)MQN326T , (V)MQN574T (V)MQN326P , (V)MQN576P (V)MQN326D , (V)MQN576D

CMOS

LVPECL

LVDS

Supply Voltage Vpp ( code )

+ 2.5 Vppt 5% (voltage code " 25" )

+ 2.5 Vppt 5% (voltage code " 25" )

+ 2.5 Vpp+ 5% (voltage code " 25 ")

+ 3.3 Vpp 5% ( voltage code " 33 ")

+ 3.3 Vppt 5% ( voltage code " 33 ")

+ 3.3 Vpp+ 5% ( voltage code " 33 ")

Available Frequency Range 10 ~ 250 MHz 10 ~ 1,500 MHz 10 ~ 1,500 MHz
Output Load 15 pF 50 Q into Vcc - 2V or Thevenin equiralent 100 Q
Output Logic " High" ," 1" 90 % Vpp Vpp - 1.03 ( min.) , Vpp - 0.6 ( max.) 1.4V (typ.), 1.6 V ( max.)
Output Logic " Low " ," 0" 10 % Vpp Vpp - 1.85 (min.), Vpp - 1.6 ( max.) 1.1V (typ.), 0.9 V ( min.)
(Vpp = +2.5V) 50 MHz : 34 mA 156 MHz : 46 mA 156 MHz : 32 mA
Current Consumption ( max.) 125 MHz : 38 mA 600 MHz : 50 mA 800 MHz : 40 mA

200 MHz : 40 mA 1,000 MHz : 60 mA 1,000 MHz : 44 mA
(Vpp = +3.3V) 50 MHz : 36 mA 156 MHz : 50 mA 156 MHz : 35 mA
Current Consumption ( max.) 125 MHz : 40mA 600 MHz : 55 mA 800 MHz : 40 mA

200 MHz : 44 mA 1,000 MHz : 62 mA 1,000 MHz : 44 mA
Current with Output Disabled 18 mA ( typ.) 18 mA ( typ.) 18 mA ( typ.)

Rise Time / Fall Time

1.5 nsec. (typ.), 3.0 nsec. ( max. )
Tr/Tf: 10% < 90% waveform

0.2 nsec. (typ.), 0.5 nsec. ( max. )
Tr/Tf: 20% < 80% waveform

0.2 nsec. (typ.), 0.4 nsec. ( max. )
Tr/ Tf: 20% < 80% waveform

Initial Calibration Tolerance

+ 1.0 ppm. ( max.) at +25°C+2°C. ( upon shipment ) for Package Size ( 3.2 * 2.5 mm )

+ 2.0 ppm. ( max.) at +25°C+2°C. ( upon shipment ) for Package Size (5.0 * 7.0 mm )

Frequency Stability Codes

+ 2.0 ppm over -40°C to +85°C ( default )

Temperature (ref to +25°C)

+ 1.0 ppm over -40°C to +85°C ( available )

Aging at Ta = +25°C

+ 1.0 ppm max ., per year at 25°C

Voltage Change

+ 0.2 ppm max . , for a 5% input voltage change.

Load Change

+ 0.2 ppm max . , for a +10% load condition change.

Reflow + 1.0 ppm max ., 1 reflow and measured 24 hours afterwards.
Duty Cycle 50 % + 5%
Start-up Time 5.0 msec. ( max.)

RMS Jitter [ 12 kHz ~ 20 MHz ]

0.8 psec ( typ.)

Phase Noise [ dBc / Hz ( typ.) ]

Offset 10 Hz 100 Hz 1K Hz 10K Hz 100K Hz 1M Hz 10M Hz
125 MHz -51 -93 -1 -123 -125 -135 -155
212.5 MHz -42 -87 -105 -115 -118 -130 -151

Storage Temperature

Control Voltage Center and Range

-55°C to + 125°C

Control Voltage Function on Pad 1
+1.5V £ 1.0V for both Vpp = 2.5V and 3.3V

Output Enable Function on pad 2

Frequency Pulling Range

+ 8 ppm ( min.)

OE Control on Pad 2

Linearity

1% (typ.) ; 10% ( max.)

Transfer Function

Positive Transfer

70% of Vpp ( min.) to enable output.
(Open connection prohibit.)

30% of Vpp (max.) to disable output
(high impedance).

Absolute Voltage

4.0V ( max.)

Quput Enable Time

Input Impedance

770KQ (typ.)

/ Disable Time

200 nsec. ( max.) / 50 nsec. ( max.)
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LVPECL

VCTCXO

F

series

SMD

® Wide frequency range : 10 ~ 1500 MHz
® RMS Jitter ( 12 KHz ~ 20MHz ) : 1.0 ps typ. ( at 156.250 MHz )
@ Package size : 3.2 x 2.5 x 1.6mmand 7.0 x 5.0 x 2.5mm

@ Next-Day sample for prototypes

I General specifications , at Ta=+25°C

Model

Output Logic

(V)MQF326T , (V)MQF574T

CMOs

Quick - Turn Clock Oscillators

(V)MQF326P , (V)MQF576P

LVPECL

Min.
3.3V

(V)MQF326D , (V)MQF576D

LVDS

+2.5V £ 5% (voltage code " 25" )

+2.5V £ 5% (voltage code " 25 ")

+2.5V £ 5% (voltage code " 25 ")

Supply Voltage Vpp ( code )

+ 3.3V £ 5% (voltage code "33 ")

+ 3.3V £ 5% (voltage code "33 ")

+ 3.3V £ 5% (voltage code "33 ")

Available Frequency Range 10 ~ 250 MHz 10 ~ 1,500 MHz 10 ~ 1,500 MHz
Output Load 15 pF Thgvz:]‘i’nve°q°ugr§|\;;’tr 100 Q
Output Logic " High"," 1" 90 % Vpp Vpp - 1.03 ( min. ), Vpp - 0.6 ( max. ) 14V (Typ.), 1.6V (max.)
Output Logic " Low " ," 0" 10 % Vpp Vpp - 1.85 (min. ), Vpp - 1.6 ( max. ) 1.1V (Typ.), 0.9V (min.)
(Vpp=+25V) 50 MHz : 34 mA 156 MHz : 46 mA 156 MHz : 32 mA
Current Consumption ( max.) 125 MHz : 38 mA 600 MHz : 50 mA 600 MHz : 38 mA

200 MHz : 40 mA 1,000 MHz : 60 mA 1,000 MHz : 44 mA
(Vpp=+3.3V) 50 MHz : 36 mA 156 MHz : 50 mA 156 MHz : 35 mA
Current Consumption ( max.) 125 MHz : 40mA 600 MHz : 55 mA 600 MHz : 40 mA

200 MHz : 44 mA 1,000 MHz : 62 mA 1,000 MHz : 46 mA
Current with Output Disabled 18 mA (Typ.) 18 mA (Typ.) 18 mA (Typ.)

Rise Time / Fall Time

1.5 nsec. ( Typ. ), 3.0 nsec. ( max. )
Tr/Tf: 10% < 90% waveform

0.2 nsec. ( Typ. ), 0.5 nsec. ( max. )
Tr/Tf: 20% < 80% waveform

0.2 nsec. ( Typ. ), 0.4 nsec. ( max. )
Tr/Tf: 20% < 80% waveform

+ 1.0 ppm ( max. ) at +25°C+2°C ( at the shipment ) for Package Size ( 3.2 * 2.5 mm)

Initial Calibration Tolerance

+ 2.0 ppm ( max. ) at +25°C+2°C ( at the shipment ) for Package Size (5.0 * 7.0 mm)

Temperature ( refer to +25°C)

+ 2.0 ppm over -40°C to +85°C ( default for Quick - Turn )

+ 1.0 ppm over -40°C to +85°C ( available )

Aging at Ta = +25°C

+ 1.0 ppm ( max. ) first year

Frequency Stability Codes

Voltage Change

+ 0.2 ppm ( max.

, for a £5% input voltage change.

Load Change

Reflow

+ 1.0 ppm ( max.

)
+ 0.2 ppm ( max. ), for a £10% load condition change.
)

, 1 reflow and measured 24 hours afterwards.

Duty Cycle

50 % = 5%

Start-up Time

5 msec ( max. )

Storage Temperature

-55°C to +125°C

RMS Jitter [ 12 KHz ~ 20 MHz ]

1.0 psec (typ.)

Phase Noise [ dBc / Hz ( typ.) ]

Offset 10 Hz 100 Hz 1K Hz 10K Hz 100K Hz 1M Hz 10M Hz
156.250 MHz -65 -92 -108 -114 -117 -139 -147
212.500 MHz -61 -90 -106 -110 -112 -133 -142
312.500 MHz -51 -79 -97 -102 -103 -125 -134

Control Voltage Center and Range

‘ Control Voltage Function on Pad 1
+1.5V = 1.0V for both Vpp =2.5V and 3.3V

Output Enable Function on pad 2

Frequency Pulling Range

+ 8 ppm ( min. )

OE Control on Pad 2

Linearity

1% (typ. ) ; 10% ( max.)

Transfer Function

Positive Transfer

70% of Vpp ( min. ) to enable output.
( Open connection prohibit. )

30% of Vpp ( max. ) to disable output.

Absolute Voltage

4.0V (max.)

Output Enable Time

Input Impedance

770 KQ ( typ.)

/ Disable Time

200 nsec. (max. ) / 50 nsec. ( max. )
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TCXOs

emperature Compensated Crystal Oscillators [

I Part Number Format and Example

[1] [2] [3] [4] - [5] - [6] / [7]
Holder Package Waveform Supply Center Frequency Operating
Type Code Code Voltage Frequency Stability Temp. Range
(1) MQN 326 D 25 - 622.080 - 1.0 / -40+85
Examples
) VMQF 576 33 - 120.000 - 20 / -40+85

Ex (1) : MQN326D25 - 622.080 - 1.0/ -40+85 [ TCXO , MQN326 type , LVDS , +2.5V , 622.080MHz , +1.0ppm from -40°C to 85°C ]
Ex (2) : VMQF576P33 - 120.000 - 2.0 / -40+85 [ VCTCXO , VMQF576 type , LVPECL , +3.3V , 120.000MHz , +2.0ppm from -40°C to 85°C ]

Holder Type : "MQN ", " MQF " stands for TCXO ; "VMQN ", " VMQF " stands for VCTCXO

Package Code : " 326 " stands for 3.2 x 2.5 x 1.6 mm 6pad ; " 576 " stands for 5.0 x 7.0 x 2.5 mm 6pad

Output Waveform Code : " T " stands for CMOS ; " P " stands for PECL ;

" D " stands for LVDS

Supply Voltage : " 25 " stands for +2.5V ; " 33 " stands for +3.3V

Center Frequency in MHz

Frequency Stability in £ _ ppm

; ex1:+x1.0ppm--1.0 , ex2:£2.0ppm--2.0

Operating Temperature Range in °C

ex : -40 °C t0 85°C ----- -40+85

Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

[ (V)MQ _574T ] [ (V)MQ _576P ]

, [ (VMQ _576D ]

[ (VMQ_326T ] ,
[ (VMQ _326P ] , [ (V)MQ_ 326D ]

Pad 1:NCfor TCXO;
VCfor VCTCXO  Pad 3 : Output

Pad 2 : Ground

Pad 4 : Supply Voltage

Pad 1:NCfor TCXO;

Pad 2 : Output Enable

Pad 3 : Ground

VC for VCTCXO Pad 4 : Output

Pad 5 : Complementary
Pad 6 : Supply Voltage

Top Yiew Land Pattem Top Wiew Top Wiew Land Pattern
f—70x02-| j— 508 = —70+02 fe—32:04) DIS [OH0T5 g5
Bk inl
s MEC = 5 a MEC il U - -
wl @ + w9 20:0.2 128 1.28
Bottarn Wiew 2544 18 Bottorn View —  Side View
fet1 4 ferf1 4 5 Pad Connections :
_ Side View - - Side View < EIE” Pad 1 : NC for TCXO ;
o, e - ] == Boten vew Ve for VT
EAE (D = TEA e o : 2 Pad 2 : Output Enable
f—s508 4 o b= 508 A o 5 Pad 3 : Ground
. Pad Connections : :t (1 Pad 4 : CMOS : Output ;
Pad Connections :

f=21 PECL / LVDS : Differential

CMOS : No Connection ;
PECL / LVDS : Complementary
Supply Voltage

Pad5:

Pad6:

Test Circuits and Output Waveforms

Enable
Ypp= 33V . R1=R3=1270) . REZ=R4=82510
Wpp= 25V R1=R3=25060: R2=R4=6250

CMOS for 4pad package CMOS for 6pad package
VDD WDD
HC
. , E |5 4
w [T —— 15pF
e | v — 15pF e MEC
so: [ e |7 Tirl= |2
TETE ™ | L == LT
= = Qutput =
|1 JE Enable
NC far TCXO — Ho Connection for TCXO
WC for W CTCHD Valtage Control for ¥CTCXO
LVPECL LVDS
WDD VoD
R1 R3
VoD E 5 4
(o]
E |5 4 w w 2
— == MEZ A
Ju e LYPECL =l I
IQI;:' = MEC Receiver :|_: ]_:C- e
= = NCEEE Rz R4 10 121 —3
WE for YOTCXD = e =
NC far TCXO oytput = = Enable

No Connection for TCXO
“Yoltage Control for WCTCXO
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I Features

VCTCXO

Quick - Turn
Clock Oscillators

250 fsec
RMS Jitter

@ Wide frequency range : 15 ~ 2100 MHz

@ RVS jitter (12KHz ~ 20MHz ) : 250 fsec typ. ( at 156.250MHz , 3.3V )

@ Next-Day sample for Prototypes
@ package size : 5.0 x 3.2mm and 3.2 x 2.5mm

I General specifications , at Ta =+ 25°C

(A 25V

‘ Model (V)MJF326P , (V)MJF538P (V)MJF326D, (V)MJF538D (V)MJF326C , (V)MJF538C (V)MJF326Q, (V)MJF538Q
Output Logic LVPECL LVDS HCSL CML
- +1.8V£5% % +1.8V 5% +1.8V 5%
Supply Voltage Vpp +25V 5% +25V 5% +25V 5% +25V 5%
+33V+5% +33V+5% +3.3V+5% +33V+5%
Available Frequency Range 15~ 2,100 MHz 15 ~ 2,100 MHz 15 ~ 700 MHz 15 ~ 2,100 MHz
Output Load 50 Q into Vpp - 2V or 100 Q between output and 50 O to GND 50 Q to Vpp

Thevenin equivalent

complimentary output

Vpp - 1.03 V ( min.) 1.4V (Typ.) Vpp : 0.66 V ( min.) Vpp - 0.085 V ( min.)
Output Logic " High"," 1"
Vpp - 0.6 V ( max.) 1.6 V ( max.) Vpp : 1.15 V ( max.) Vpp = ( max.)
Vpp - 1.85 V ( min.) 1.1V (Typ.) Vpp : - 0.15 V ( min.) Vpp - 0.6 V ( min.)
Output Logic " Low " ," 0" )
Vpp - 1.6 V ( max.) 0.9V ( min.) Vpp : 0.15 V ( max.) Vpp - 0.32 V ( max.)
. 595 mV ( min.) 250 mV ( min.) 620 mV ( min.) 200 mV ( min.)
Output Voltage Swing
930 mV ( max.) 450 mV ( max.) 700 mV ( typ.) 600 mV ( typ.)
Current Consumption 100 mA ( typ.) 75 mA ( typ.) 80 mA ( typ.) 70 mA ( typ.)
(Vpp=+33V) 120 mA ( max.) 90 mA ( max.) 100 mA ( max.) 85 mA ( max.)
Current with Output Disabie 99 mA ( typ.) 74 mA (typ.) 79 mA ( typ.) 69 mA ( typ.)

Rise Time / Fall Time
(20% to 80% Waveform )

0.4 nsec. ( max.)

0.4 nsec. ( max.)

0.4 nsec.( max.)

0.4 nsec. ( max.)

Initial Calibration Tolerance

+ 1.0 ppm ( max.) at +25°C + 2°C.

Frequency Stability

Temperature (ref to +25°C)

+ 1.5 ppm over -40°C to +85°C ( default )

+ 1.0 ppm over -40°C to +85°C ( available )

Aging at Ta = +25°C

+ 1.0 ppm (max. ) , peryear

Voltage Change

+ 0.2 ppm ( max.

for a + 5% input voltage change.

Load Change

)
+ 0.2 ppm (max. ) , fora+ 10% load condition change.
)

Reflow + 1.0 ppm ( max. 1 reflow and measured 24 hours afterwards.
Duty Cycle 50 % £ 5%
Start-up Time 5 msec (typ. ); 10 msec ( max. )

Storage Temperature

-55°C to +150°C

RMS Jitter ( typ.)
(12 KHz to 20 MHz )

Control Voltage Center
and Range

‘ Control Voltage Function on Pad 1

+1.5V % 1.0V for both Vpp = 2.5V and 3.3V

+0.9V £ 0.6V for both Vpp =1.8V

Output Enable
/ Disable Function

15 MHz ~ 50 MHz : 500 fsec (typ.) , 51MHz ~ 1,200 MHz : 250 fsec ( typ. )

Output Enable Function on pad 2

70% of Vpp ( min. ) to enable output.

30% of Vpp ( max. ) to disable output

Frequency Pulling Range

+ 8 ppm ( min.)

Linearity

1% (typ. ) ; 10% ( max.)

Output Enable Time

2.5 msec ( max. )

Transfer Function

Positive Transfer

Input Impedance

5MQ ( typ. )

Output Disable Time

10 usec ( max. )

Note * : This needs AC coupling ( 100-nF series capacitor ). Please check the test circuit.
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TCXOs

TCXO VCTCXO
. Min. Max.
Quick - Turn 250 fsec SMD
Clock Oscillators RMS Jitter
. Part Number Format and Example
[1] [2] [3] [4] - [5] - [6] / [7]
Holder Package Waveform Supply Center Frequency Operating
Type Code Code Voltage Frequency Stability Temp. Range
1) MJF 326 D 33 - 156.250 - 1.0 J/ -20+70
Examples
2) VMJF 538 C 18 - 100.000 - 1.5 J/ -40+85

Ex (1) : MJF326D33 - 156.250 - 1.0 / -20+70 [ TCXO , MJF326 type , LVDS , +3.3V, 156.250MHz , £1.0ppm from -20°C to 70°C ]

Ex (2) : VMJF538C18 - 100.000 - 1.5 / -40+85 [ VCTCXO , VMJF538 type , HCSL , +1.8V , 100.000MHz , pulling : +8ppm min. , £1.5ppm from -40°C to 85°C ]

[11]| Holder Type : " MJF " stands for TCXO ; " VMJF " stands for VCTCXO

[2]| Package Code : " 326 " stands for 3.2 x 2.5 x 1.6 mm 6pad ; " 538 " stands for 5.0 x 3.2 x 1.4 mm 8pad

[31| Output Waveform Code : " P " stands for LVPECL ; "D " stands for LVDS ; " C "stands for HCSL ; " Q " stands for CML

[4]1]| Supply Voltage : " 18 " stands for +1.8V ; " 25 " stands for +2.5V ; " 33 " stands for +3.3V

[5]1]| Center Frequency in MHz

[6]| Frequency Stability in+ _ppm ; ex1:+1.0ppm--1.0 , ex2:+ 1.5ppm---1.5

Operating Temperature Range in °C

7
(7] ex1: -20°C to 70°C ----- -20+70 ; ex2: -40 °C to 85°C ----- -40+85

. Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

MJF538_ , VMJF538_ MJF326_ , VMJF326_

Bottom Wiew

Land Pattern

0.6 0.6
-+ K085
b
+ -
] 1.0 o
o
—
Side Yiew 2.54 2.54
Pad Connection :
25+ 01 Fad 1: Ground for TCXO
© WO for WCTCXD Fad 5: Complementary

i Pad Z: Cutput Enable
Pad 3: Ground
Pad 4 : Output

Pad 6: Supply voltage
Pad 7: Do Not Connet
Pad §: Do Not Connet

Ao

o e
iz ==t

Top YWiew
3.2+041

Side Yiew

S
+l
w
NI
25101

e g
it

Bottom Yiew Land Pattern

—| 0B u l—+ 0.8 o
SI RN DI
i2.4 I%&Eu

Pad Connection :

Pad 1 : Ground for TCXO
W far MCTCRD

Fad & : Output Enable

Pad 3: Ground

Pad 4 : Qutput
Pad 5: Complementary
Pad & : Supply voltage

. Test Circuits

LVPECL Test Circuit

HCSL Test Circuit

z
WCANC OE=

WOD=33V R1=RI=1270 ;R2=R4=5250
WOD=25% R1=R3=2500 ;R2Z=R4=6250

CML Test Circuit

LVDS Test Circuit for 2.5V and 3.3V

LVDS Test Circuits for 1.8V only *’

0o

WCANG OE=

VCANCG OE=

01uF

WC/NG OE =

Note * :
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Temperature Compensated Crystal Oscillators

[ TCXO" M" ]

CMOS Wave Output Code " T " [ SMD Type ]

CMOS Output

TCXO

Output

M 1T

Enable / Disable

-40 to +85°C

CMOS| | SMD 15pF 18V

I Features

@ Wide frequencyrange : [ 9.5 MHz ~ 60.0 MHz ]
@ Frequency stability as tight as + 2.5 ppm over -40°C to 85°C

@ Frequency stability as tight as + 5.0 ppm over -40°C to 105°C ( available )

General specifications of all available packages , at Ta=+25°C , CL=15pF

£

‘ Output Waveform Square wave [ CMOS]. Waveform code is “ T ”

Type M211T M221T M321T
Package ( Size) 2.05x 1.65x0.70 mm 25x2.0x0.8 mm 32x25x1.2mm
Frequency Range 10.0 ~ 52.0 MHz 9.5 ~60.0 MHz 9.5 ~60.0 MHz

‘ Output Waveform Adapter Board Type

Type M531T-AB M571T-AB

Package ( Size)

5.0x3.2x1.3mm

7.0x5.0x1.4 mm

Frequency Range

9.5 ~60.0 MHz

9.5 ~60.0 MHz

Supply Voltage Range

+1.8V (codeis"18") +25V (codeis"25")

+3.3V (codeis"33")

Current Consumption

6 mA (max.) 7 mA (max.)

8 mA (max.)

Standard Frequency [ MHz ]

12.000 , 20.000 , 24.000 , 25.000 , 26.000 ,

40.000 , 50.000 , 60.000

Initial Calibration Tolerance

+ 2.0 ppm ( max.) at +25°C % 2°C. after reflow

Frequency Stability +2.5 ppm +5.0 ppm +10.0 ppm X : not available
-40°C to +85°C O O O /\ : please contact us
Frequency Stability vs Temperature
-40°C to +105°C AN AN O O : available
vs Aging at Ta= + 25°C +1.0 ppm ( max.), per year
Frequency Stability vs Voltage Change + 0.3 ppm ( max.) , for a + 5% input voltage change .
vs Load Change + 0.3 ppm ( max.) , for a + 10% load condition change .
Output Logic High" 1" Vpp of 80% ( min.)
Output Logic Low "0 " Vpp of 20% ( max.)
Rise Time and fall time 10.0 nsec. (max.) ; 10% <> 90% of the waveform
Duty Cycle 50 % +5 %
Start-Up Time. 5.0 msec. ( max.)
Output Load 15 pF
o .
Output Enable / Disable Function on Pad1 Vop of 80% (min.) to enable output
( Don't use in the OPEN condition ) Vpp of 20% ( max.) to disable output
RMS Jitter ( 12KHz ~ 20MHz ) 0.3 psec (typ.), 1.0 psec ( max.)
Phase Noise 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz
Offset/ dBc/ Hz [t 50MHz as example
set/dBc/Hz [typ. ] 85dBc/Hz | -111dBc/Hz | -133dBc/Hz | -149 dBc/Hz -154 dBc / Hz

Storage Temperature

-65°C to +125°C
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Temperature Compensated Crystal Oscillators

[ TCXO " M" ]

CMOS Wave Output Code " T " [ SMD Type ]
I Part Number Format and Exmple

[1] [2] [31] [4] - [5] - [6] / [71] - [8]
Holder Enable/Disable Output Supply Center Frequency Operating Adapter
Type Function Wave Voltage Frequency Stability Temp. Range Board

(1) M32 1 33 - 40.000 - 5.0 / -40+105

Examples
(2) M57 1 33 - 10.000 - 25 / -40+85 - AB

Ex (1) : M321T33 - 40.000 - 5.0 / -40+105 [ TCXO , 3225 SMD package , OE on pad1, CMOS output , 3.3V, 40.000MHz , +5.0ppm from -40°C to 105°C ]

Ex (2) : M571T33 - 10.000 - 2.5/ -40+85 - AB [ TCXO, 7050 SMD package , OE on pad1, CMOS output , 3.3V, 10.000MHz , +2.5ppm from -40°C to 85°C , Adapter Board ]

Holder Type
i M " stands for TCXO
[2] | Enable / Disable Function on pad1 , ex M321 --- OE on pad1
"T " stands for Square Wave
e ex :M321T --- TCXO , 3225 SMD pcakage , CMOS output
[4] | Supply voltage , " 18 " stands for +1.8V ; " 25" stands for +2.5V ; " 33 " stands for +3.3V
[5]1 | Center Frequency in MHz
[61] | Frequency stability in £ _ ppm ; ex1:+25ppm---25 , ex2:+5.0ppm--- 5.0
Operating temperature range in °C
7 ex 1:-40 °C to 105°C ----- -40+105 ; ex2: -40 °C to 85°C - -40+85
[81] | Adapter Board Type ----- AB

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

TCXOs

[ M211T ] [ M221T ]
Top Wiew Battom “iew Land Pattern {reterence} Top View Bottomn Yiew Land Pattarn
20501 12£0.1 ok 06 k25202 4 k— 05
=+
5 B E;, i s 10 [
H MEC 8 = ER n
@ =] |:- = ] -
2 e T ! g S =B B
0.623 04235
ok i2201 e = 1.9
T Side View Fad Connections 3 Side Wiew Eadd1cg:ne'3“°nsl-j 43 Outout
+i Pad 1: OF Pad 3 Cutput 2t CE 0 an il A L
;Iﬁfﬁ Pad 2@ Ground Padl 4 : Supply Woltage == Pad 2: Ground Pad 4 Supply Yoltage
[ M321T ]
Tap View Bottarn Wiew Land Pattern
2+D1
H—f—0.6
z ‘ [ - 4] ID DI
+
pE
) i 1.8 26
s Side View o Pad Connections :
+I = Pad1:CE Pad 3 Output
ﬁ I@ni ; Pad 2 : Ground Pad 4 : Supply Wolkage
l Outline Dimensions ( Unit : mm ) , Adapter Board Type
[ M531T__AB ] [ M571T _ _AB ]
EBottam “iew Land Pattern Top Wiew Bottom iew Land pattzrn
o410 R
H
N St :
f—a7— j—3z8 —
- ' S
; — + =
3
=t ;
Pad Connections : Pad Connections :
Pad 1: OE Pad 3 : Output Pad 1: OE Pad 3 : Output
Pad 2 : Ground Pad 4 : Supply Voltage Pad 2 : Ground Pad 4 : Supply Voltage
White marker is pad1 on PCB White marker is pad1 on PCB
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Temperature Compensated Crystal Oscillators [ Tcxo "m" ]

TCXO VCTCXO

Quick - Turn
Clock Oscillators

CMOS Output

CMOS 18V

I Features

@® Programmable low cost CMOS TCXO
@ High frequency range : [ 1 MHz ~ 200 MHz ]

1.2 pS Phase Jitter ( typical )

@® Frequency stability as tight as + 2.0 ppm over -40°C to 85°C

I General specifications of all available packages , at Ta=+25°C , CL=15pF

Output Waveform

Type

Min. Max.

Square wave [ CMOS] . Waveform code is “ T ”

MTF326 , VMTF326

MTF538 , VMTF538

Package Size

3.2x25x 1.6 mm

50x3.2x 1.4 mm

Supply Voltage ( Vpp )

+18V (codeis"18")

+25V (codeis"25")

+3.3V (codeis"33")

Available Frequency Range 1~125 MHz 1~200 MHz 1~200 MHz
Current Consumption 30 mA (max.) 35 mA (max.) 40 mA ( max.)
Initial Calibration Tolerance + 2.0 ppm at +25°C + 2°C. ( Default for Quick - Turn )
vs Temperature 2.0 ppm ( max.) at -40°C to 85°C ( Default for Quick - Turn)
vs Aging at Ta= + 25 °C 1.0 ppm ( max.) , per year
Frequency Stability vs Voltage Change + 0.3 ppm ( max.), for a £ 5% input voltage change .
vs Load Change 1 0.3 ppm ( max.), for a + 10% load condition change .
vs Reflow +1.0 ppm ( max.), 1 reflow and measured 24 hours afterwards .
Output Logic High" 1" Vpp - 0.4 V ( min.)
Output Logic Low" 0 " 0.4V ( max.)
Rise Time and Fall Time 10.0 nsec ( max.) ; 10% < 90% of the waveform
1~150MHz: 50 % £ 5 %
Duty Cycle
150 ~ 200MHz : 50 % + 10 %
Start-Up Time 5.0 msec. (typ.) , 10.0 msec. ( max.)
Output Load 15 pF
Electrical Frequency 1.8V 25V 33V
Control Voltage Center
Tuning 09V + 06V 14V £ 1.0V 15V £ 1.0V

(EFC ) by external Frequency Deviation Range

+ 5.0 ppm ( min.)

Control Voltage Slope Polarity ( Transfer Function )

Positive slope. Positive voltage for positive frequency shift.

Input Impedance : 1.0M Q ( min.)

Modulation Bandwidth : 3 KHz ( min.)

Linearity : + 10 % ( max.)

Output Enable / Disable Function

70% of Vpp ( min.) to enable.

30% of Vpp ( max.) to disable.

Disable Current : 0.2 mA ( typ.), 1.0 mA ( max.)

RMS Jitter ( 12KHz ~ 20MHz )

1.2 psec ( typ.)

Phase Noise 100MHz as example 10 Hz 100 Hz 1 KHz 10 KHz 100 KHz
Offset / dBc / Hz ( typ.) -72 dBc/ Hz -101 dBc / Hz -115dBc / Hz -121 dBc/ Hz -119 dBc/ Hz
Storage Temperature -55°C to +150°C
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TCXOs

Temperature Compensated Crystal Oscillators [ TCXO "M " ]

CMOS Wave Output Code " T "

I Part Number Format and Exmple

[1] [2] [3] [4] [5] [6]
Holder Output Supply - Center - Frequency | / Operating
Type Wave Voltage Frequency Stability Temp. Range
(1) MTF538 T 33 - 133.330 - 1.0 / -40+85
Examples
(2) VMTF326 T 18 - 100.000 - 2.0 / -10+60

Ex (1) : MTF538T33 - 133.330 - 1.0 / -40+85 [ TCXO , 5032 SMD package , CMOS , 3.3V, 133.330MHz , +1.0ppm from -40°C to 85°C ]
Ex (2) : VMTF326T18 - 100.000 - 2.0/-10+60 [VCTCXO , 3225 SMD package , CMOS , 1.8V, 100.000 MHz , *2.0ppm from -10°C to 60°C ]

Holder Type
" MTF " stands for TCXO ; " VMTF " stands for VCTCXO

[11]

[2]|" T "stands for Square Wave

[3]1]| Supply voltage : " 18 " stands for +1.8V ; " 25" stands for +2.5V ; " 33" stands for +3.3V

[4]]| Center Frequency in MHz

[51]| Frequency stability in £ _ ppm ; ex1:+1.0ppm---1.0 , ex2:+ 2.0ppm --- 2.0

Operating temperature range in °C
ex 1:-40 °C to 85°C ----- -40+85 ; ex2: -10°Cto 60°C ----- -10+60

[6]

I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

[ (V) MTF326T ] [ (V) MTF538T ]
Top View Bottom View Land Pattem Top Yiew _ Side View Bottom View
l—322010) 0754 [H0T5 e 50014 =
- I 3 g : 25+ 0.1 1
o . H
+I = H +H |:| - (=]
— ol o | o =1
' + 03 Fad Connections :
Pad Connections . ZD I:I_D—‘_— Padl : No Connection For TCXO
Side Wiew . . oy *oltage Control For % CTCHO
- Pad 1: Mo Connection for TCXO = 1™ Padz: output Enable
o “oltage Control for %CTCXOD OO0  pads: roond
- IED Fad 2:0utput Enable l— 25 Padé : Output
- Pad 3:Ground Land Patterm PadS: No Connection
Pad 4:0utput Eﬁgsf ﬁwﬂcplv Vﬂlt’f_age
FPad 5:Mo Connection agi: o Lannecion

FPads: Mo Connection

Pad B Supply Yoltage
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"OCXO "™ [ Oven Controlled Crystal Oscillators ]

" OC_ _ E " series ( True Sine Wave )| " OC_ _ S " series ( Clipped SineWave )| " OC_ _ T " series ( Square Wave )

What is an OCXO ?

Relatively speaking , an OCXO perform in the + 0.01 ~ + 0.1ppm range , a TCXO performs in the £ 1.0 ~ + 5.0ppm range
while a non - compensated clock oscillator performs in the +25 with +50ppm range .
A TCXO relies upon on a resistor / capacitor compensation network to counter the crystal's temperature - dependent frequency
behavior . An OCXO has a crystal that is " ovenized " . This means the crystal " sees " a constant temperature regardless of
the ambient temperature condition . The oven consists of a proportional heater ( power transistor ) and an automatic gain
control ( AGC ) circuit . Also , a thermister monitors the oven temperature and sends an offset signal to the AGC which then
turns the power transistor on and off accordingly . Thermal gradient and heat loss are carefully controlled to minimize
the set point fluctuation of the oven . The oven temperature is normally set near the upper tuning point ( UPT ) of the crystal's freq.
- temp. curve . At the UPT , the slope is zero and ideally there is no frequency change if the crystal " sees " a constant temperature .

Applications for OCXOs include satellite radio beacons , Stratum 3 systems , PCS / GMS base stations, SONET clocks ,

frequency synthesizers and instrumentation .

Crystal Frequency

Lower tuning point

SC-cut

— Civen

Reference

Heater
hridge

Temperature

D AGT Heater

s

/ Qscillatar

I

-t ¥ sensar

Mercury www.mercury-crystal.com MTaiwan : Tel: (886)-2-2406-2779 / sales-tw@mercury-crystal.com

-87-

OCXOs



OCXOs

Square Wave True Sine Wave

Best stability

l Applications

@® OC12_(254*22.1*11.0mm)
@ +3.3V, +5.0V Supply Voltages
@ Voltage control ( Electronic Frequency Tuning ) is standard .

*10 ppb

l General Specifications ( at+25°C and specified input voltage )

Standard
OCXO Series

SMD

Min. Max.

5.0V

Output Waveform Square wave. Waveform code is “T” True Sine Wave. Waveform code is “E ”
Supply Voltage +3.3V +5.0V +3.3V +5.0V
Supply Voltage range , " Voltage code " +3.3V+5%,"3" +5.0V+5%,"5" +3.3V+5%,"3" +5.0V+5%,"5"
Frequency Range 5~40.0 MHz 5~40.0 MHz
. o + 200 ppb ( max.) + 200 ppb ( max.) + 200 ppb ( max.) + 200 ppb ( max.)
Initial Calibration Tolerance
Vcon = +1.65V Vcon = +2.5V Vcon = +1.65V Vcon = +2.5V

Type of Crystal Cut Used

"SC-cut" crystal or" IT - cut " crystal

Frequency

vs Temperature
(refer to +25°C)

+ 5 ppb ( max.) over 0°C to +70°C

+ 10 ppb ( max.) over -30°C to +70°C

+ 10 ppb ( max.) over -40°C to +85°C

Stability

vs Voltage Change

+ 0.5 ppb ( max.) , for a £ 5% input voltage change .

vs Warm-up time (+25°C)

10 minute ( max.) Within £ 10 ppb of its reference frequency.

vs Aging

+ 0.5 ppb ( max.) / after 30 days ; + 50 ppb( max.) / first year ; + 400 ppb ( max.) over 10 years.

Voltage Control

Freq. Deviation Range

+ 0.5 ppm ( min.) , 5 ppm ( max.) Reference to fo at +25°C and over operating temperature range.

On pin 1 (EFC)

Control Voltage Range

+1.65V + 1.65V \

+2.5V £ 2.5V ||

+1.65V + 1.65V \ +2.5V £ 2.5V

Transfer Function

Positive : Increasing control voltage increases output frequency .

( Electronic

Input Impedance

50 K ohms ( min.)

Freq. Tuning )

EFC Linearity

+ 10 % ( max.)

Power Dissipation

Power 1.2 Watts (max.) at steady-state; 1000 mA ( max.) at turn-on.
(at+25°C)

Output Level ( for True Sine ) -—- -—- +8 dBm ( typ.), +10 dBm ( max.)
Harmonic ( for True Sine ) -—- - -30 dBc ( max.)
Spurious ( for True Sine ) --- --- -60 dBc ( max.)
Load 15pF 50 Q

Output Output Logic High ( Voy ) +2.4 V ( min.) +2.4 'V (min.) -—- -—-
Output Logic Low ( Vo, ) + 0.4V (max.) + 0.4V ( max.) - -

Duty Cycle ( Vpp )

50 % + 5% @ +1.4V

Rise and Fall Time

7 nsec. ( max.) (20% — 80% of waveform )

Pin 1 : Voltage Control Pin 5 :
Pin 2 : No Connected Pin6:

Pin3: Vpp
Pin 4 : Output

Pin7

: Ground

Phase Noise Offset [ 10.0 MHz ] 1Hz 10 Hz 1 KHz 10 KHz
(typ.) -98 dBc -126 dBc -145 dBc -152 dBc
l Outline Dimensions ( Unit: £0.2 mm )
Top View Bottom View Land Patternireterence)
l 254 l 2.4 J k 235 J
| I | | |
1 7 - ) |7 1 — 1 7
oo T o LA
221 o 2| 762 2 17.78 |0 |2 7.62
5 L P 5 [Tl
3 4 - 3]4 3s[CT25 ——[0]s 41T
- = —i| 33
2.5 350
Side View Pin Connections :

No Connected
No Connected
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Best stability

Standard
* 5.0 ppb OCXO Series

Square Wave True Sine Wave

l Applications

@ OC13_(25.4*25.4*12.7 mm)

@ Full Size 5 pin dip full metal package

@ +3.3V, +5.0V Supply Voltages

@ Voltage control ( Electronic Frequency Tuning ) is standard .

l General Specifications ( at+25°C and specified input voltage )

Output Waveform Square wave. Waveform code is “T” True Sine Wave. Waveform code is “E ”
Supply Voltage +3.3V +5.0V +3.3V +5.0V
Supply Voltage range , " Voltage code " +3.3V+5%,"3" +5.0V+5%,"5" +3.3V+5%,"3" +5.0V+5%,"5"
Frequency Range 5~40.0 MHz 5~40.0 MHz
» . . + 100 ppb ( max.) + 100 ppb ( max.) + 100 ppb ( max.) + 100 ppb ( max.)
Initial Calibration Tolerance
Vcon = +1.65 V Vcon = +2.5V Vcon = +1.65V Vcon = +2.5V
Type of Crystal Cut Used "SC -cut" crystal or" IT - cut " crystal
+ 3 ppb ( max.) over 0°C to +70°C
z?;:mgfggig) + 5.0 ppb ( max.) over -30°C to +70°C
Frequency + 5.0 ppb ( max.) over -40°C to +85°C
Stability vs Voltage Change + 1.0ppb ( max.) , for a + 5% input voltage change .
vs Warm-up time (+25°C) 10 minute ( max.) Within + 10 ppb of its reference frequency.
vs Aging + 0.5 ppb ( max.) / after 30 days ; + 50 ppb ( max.) / first year ; £ 300 ppb ( max.) over 10 years.
Voltage Control Freq. Deviation Range + 0.5 ppm ( min.) , £ 5 ppm ( max.) Reference to fo at +25°C and over operating temperature range.
On pin 1 (EFC) Control Voltage Range +1.65V £ 1.65V | +2.5V + 2.5V [ +1esve1esv | +2.5V £ 2.5V
Transfer Function Positive : Increasing control voltage increases output frequency .
( Electronic Input Impedance 50 K ohms ( min.)
Freq. Tuning ) EFC Linearity +10 % ( max.)
Power Dissipation
Power 1.3 Watts ( max.) at steady-state; 1000 mA ( max.) at turn-on.
(at+25°C)
Output Output Level ( for True Sine ) = = +8 dBm ( typ.) , +10 dBm ( max.) into 50Q load .
Harmonic ( for True Sine ) == - -30 dBc ( min.)
Spurious ( for True Sine ) = - -60 dBc ( min.)
Load 15pF 50 Q
Output Logic High ( Vou ) +2.4V (min.) +2.4V (min.) - -
Output Logic Low ( Vg ) + 0.4V (max.) + 0.4V (max.) -—- -
Duty Cycle ( Vpp ) 50% + 5% @ +1.4V --- -
Rise and Fall Time 7 nsec. ( max.) (20% — 80% of waveform ) -— -—
Phase Noise Offset [ 10.0 MHz ] 10 Hz 100 Hz 1 KHz 10 KHz
(typ.) -120 dBc -135 dBc -145 dBc -150 dBc

l Outline Dimensions ( Unit : 0.2 mm )

Top View Bottom View
| %54 | 12.05
[ |
4 -\\ Side View
O O
e o ° Pin Connections :
Pin 1 : Output
Pin 2 : Ground
95.4 19,05 a7 Pin 3 : Voltaae Control
: Pin 4 : No Connected
| — ] Pin5: Vpp
35 0.8
o - I e
(g o, ok,
4 N
9.625
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OCXOs

"OCXO "™ [ Oven Controlled Crystal Oscillators ]

Square Wave

l Applications

@ OC14_(20.3*12.7*11.0 mm)
@ +3.3V, +5.0V Supply Voltages

Best stability

* 30 ppb

Voltage Control 3.3V

@ Voltage control ( Electronic Frequency Tuning ) is standard .

l General Specifications ( at+25°C and specified input voltage )

‘ Output Waveform Square wave . Waveform code is “ T ”
Supply Voltage +3.3V +5.0V
Supply Voltage range , " Voltage code " +3.3V+5%,"3" +5.0V+5%,"5"
5~40.0 MHz 5~40.0 MHz

Frequency Range

Standard Frequency : 10.0 MHz

Standard Frequency : 10.0 MHz

Initial Calibration Tolerance

+ 500 ppb ( max.)

+ 500 ppb ( max.)

Vcon = +1.65 V

Vcon = +2.5V

Type of Crystal Cut Used

"SC-cut" crystalor"IT - cut " crystal

vs Temperature
(refer to +25°C)
Frequency

+ 50 ppb ( max.) over 0°C to +70°C

+ 100 ppb ( max.) over -30°C to +70°C

+ 100 ppb ( max.) over -40°C to +85°C

Stability vs Voltage Change

+ 50ppb ( max.) , for a + 5% input voltage change .

vs Warm-up time (+25°C)

10 minute max. Within + 100 ppb of its reference frequency.

vs Aging

+ 5 ppb max./after 30 days ; + 500 ppb max./first year ; + 3 ppm max.over 10 years.

Voltage Control | Freq. Deviation Range

>+ 5 ppm Reference to fo at +25°C and over operating temperature range.

On pin 1 (EFC) | Control Voltage Range +1.65V + 1.65V || +2.5V + 2.5V
Transfer Function Positive : Increasing control voltage increases output frequency .
( Electronic Input Impedance 50 K ohms min.
Freq. Tuning ) EFC Linearity + 10 % ( max.)
Power Power Dissipation 0.8 Watts max. at steady-state; 600 mA max. at turn-on.
(at+25°C)
Output Logic High ( Vo ) +2.4V (min.) || +2.4V (min.)
Output Logic Low ( Vo, ) +0.5V (max.) || +0.5V (max.)
Duty Cycle ( Vpp ) 50% + 5% @ + 2.0V
Output Output Load 15pF
Rise and Fall Time 7 nS ( max.) (20% — 80% of waveform )
Phase Noise 1 Hz 10 Hz 1 KHz 10 KHz
Offset [ 10.0 MHz ]
( typical ) -70 dBc -108 dBc -140 dBc -150 dBc
. Outline Dimensions ( Unit : £0.2 mm )
Top View Bottom View Side View
i‘ 203 . 16.24
l | Co o 1.0
T 8 O O 14 Pin Connections :
12.7 762 | Pin 1 : Voltage Control
Pin7 : Ground
L_o O Q. 5T1 Pin8 - Output
7 1 —’_‘m | Pin 14 - Vpp
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Best stability

* 10 ppb

Square Wave

l Applications

Square Wave

@ OC18/0C19 _ (20.6 *20.6 * 11.0 mm ) typical
@ Full Size 5 pin dip full metal package

@ +3.3V, +5.0V Supply Voltages

@ Voltage control ( Electronic Frequency Tuning ) is standard

Standard
OCXO Series

l General Specifications ( at+25°C and specified input voltage )

‘ Output Waveform Square wave . Waveform code is “ T ”
Supply Voltage +3.3V +5.0V
Supply Voltage range , " Voltage code " +3.3V+5%,"3" +5.0V+5%,"5"
5 ~40.0 MHz 5~ 40.0 MHz

Frequency Range

Standard Frequency : 10.0 MHz Standard Frequency : 10.0 MHz

Initial Calibration Tolerance

+ 500 ppb ( max.) + 500 ppb ( max.)

Vcon = +1.65 V Vcon = +2.5V

Type of Crystal Cut Used

"SC -cut" crystal or " IT - cut " crystal

vs Temperature
(refer to +25°C))
Frequency

+ 5 ppb ( max.) over 0°C to +70°C

+ 10 ppb ( max.) over -30°C to +70°C

+ 10 ppb ( max.) over -40°C to +85°C

Stability vs Voltage Change

+ 0.5ppb ( max.) , for a + 5% input voltage change .

vs Warm-up time (+25°C)

3 minute max. Within + 50 ppb of its reference frequency.

vs Aging

+ 0.5 ppb max./after 30 days ; * 50 ppb max./first year ; + 300 ppb max. over 10 years.

Freq. Deviation Range

+ 0.5 ppm min, + 2 ppm max. Reference to fo at +25°C and over operating temperature range.

Voltage Control

On pin 1 (EFC) Control Voltage Range +1.65V + 1.65V " +2.5V + 2.5V
Transfer Function Positive : Increasing control voltage increases output frequency .
( Electronic Input Impedance 100 K ohms min.
Freq. Tuning ) | EFC Linearity £10 % ( max.)
Power Dissipation
Power 1.3 Watts max. at steady-state; 800 mA max. at turn-on.
(at+25°C)
Output Logic High ( Voy ) +2.4V (min.) || +3.5V (min.)
Output Logic Low ( Vo, ) +0.5V (max.) I +0.5V (max.)
Duty Cycle ( Vpp ) 50 % + 5% @ 2.0V
Output Load 15pF
Rise and Fall Time 7 nS (max.) ( 20% — 80% of waveform )
Phase Noise Offset [ 20.0 MHz | 10 Hz 100 Hz 1 KHz 10 KHz
(typical ) -115 dBc -135 dBc -145 dBc -150 dBc
I Outline Dimensions ( Unit : £0.2 mm )
Top View Bottom View
| 20.6 | 15.24 oc1s
¥ | N Side View Pin Connections :
T ™ ' ™ Pin 1 : Voltage Control
e} o} £ Pin 2 : NoConnected
4 5 = ~ Pin 3 : Ground
o o Pin 4 : Output
: Pin5: Vpp
&1 1.0
206 E 0Cc19
Pin Connections :
@] @] 1 ] Pin 1: Voo
T Pin 2 : Output
o 02 | = 5.1 Pin 3 : Ground
1 y, N 3 | e ¢ 0.45 1 Pin 4 - Voltage Contral

Pin 5 : No Connected

C|)1_ !
7.62

-
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OCXOs

Square Wave True Sine Wave

l Applications

@ OC32_(36.3*27.2*12.7 mm)
@ Full Size 5 pin dip full metal package
@ +3.3V, +5.0V Supply Voltages

Best stability

* 5.0 ppb

@ Voltage control ( Electronic Frequency Tuning ) is standard .

l General Specifications ( at+25°C and specified input voltage )

Output Waveform

OCXO Series

Standard

Square wave. Waveform code is “T”

True Sine Wave.

Waveform code is “E ”

Supply Voltage

+3.3V

+5.0V

+3.3V

+5.0V

Supply Voltage range , " Voltage code "

+3.3V+5%,"3"

+5.0V+£5%,"5"

+3.3V+5%,"3"

+5.0V+£5%,"5"

Frequency Range

5~40.0 MHz
Standard Frequency : 10.0 MHz

5~ 40.0 MHz
Standard Frequency : 10.0 MHz

Initial Calibration Tolerance

+ 100 ppb ( max.)

+ 100 ppb ( max.)

+ 100 ppb ( max.)

+ 100 ppb ( max.)

(refer to +25°C)
Frequency

Vcon = +1.65V Vcon = +2.5V Vcon = +1.65V Vcon = +2.5V
Type of Crystal Cut Used "SC -cut" crystal or " IT - cut " crystal
+ 3 ppb ( max.) over 0°C to +70°C
vs Temperature + 5.0 ppb ( max.) over -30°C to +70°C

+ 10 ppb ( max.) over -40°C to +85°C

Stability vs Voltage Change

+ 0.5ppb ( max.) , for a + 5% input voltage change .

vs Warm-up time (+25°C)

10 minute max. Within + 10 ppb of its reference frequency.

vs Aging

+ 0.5 ppb max./after 30 days ; + 50 ppb max./first year ; + 300 ppb max.over 10 years.

Voltage Control Freq. Deviation Range

+ 0.5 ppm min, + 2 ppm max. Reference to fo at +25°C and over operating temperature range.

On pin 1 (EFC) Control Voltage Range

+1.65V £ 1.65V

+2.5V + 2.5V

Transfer Function

Positive : Increasing control voltage increases output frequency .

( Electronic Input Impedance

50 K ohms min.

Freq. Tuning ) EFC Linearity

+ 10 % ( max.)

Power Dissipation
(at+25°C)

Power

1.3 Watts max. at steady-state; 850 mA max. at turn-on.

Output Output Level ( for True Sine )

+8 dBm ( typ.) , +10 dBm ( max.)

Harmonic ( for True Sine ) - - -30 dBc ( min.)
Spurious ( for True Sine ) -—- -—- -60 dBc ( min.)

Load 15pF 50 Q

Output Logic High ( Voy ) +2.4 V (min.) +2.4 V (min.)
Output Logic Low ( Vo ) + 0.4V ( max.) + 0.4V (max.) — —

Duty Cycle ( Vpp )

50% + 5% @ +1.4V

Rise and Fall Time

7 nsec. ( max.) ( 20% — 80% of waveform )

Phase Noise Offset [ 10.0 MHz ] 10 Hz 100 Hz 1KHz 10 KHz
(typical ) -120 dBc -135 dBc -145 dBc -150 dBc
l Outline Dimensions ( Unit : 0.2 mm )
Top View Baottom View . .
3 Pin Connections :
J d " =4 y Pin 1 : Voltage Control
T 7 7 i 7 Pin 2 : Not Connected
—:o o° Side Wiew Pin 3 : Vpp
Pin 4 : Output
272 1178 . T Pin 5 : Ground
Z 280 127
_Jr__ ) 00— 4+ e — +
5 1 st i +
i ] A b _"_|_| 03 06
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Square Wave

* 30 ppb

l Applications

@ OC41_(14.5*9.6 *6.5mm)
@ 6 pin SMD package
@ +3.3V Supply Voltages

@ Voltage control ( Electronic Frequency Tuning ) is standard .

. General Specifications ( at+25°C and specified input voltage )

Best stability

Standard

OCXO Series =Ly

‘ Output Waveform Square wave . Waveform code is “ T ”
Supply Voltage +3.3V

Supply Voltage range , " Voltage code " +3.3V+5%,"3"

Frequency Range 5~40.0 MHz

Initial Calibration Tolerance

Vecon = +1.65V ; + 500 ppb ( max.) typ. , £ 200 ppb ( max.) available

Type of Crystal Cut Used

"IT - cut " crystal

Frequency
Stability

vs Temperature
(refer to +25°C )

+ 20 ppb ( max.) over -20°C to +70°C

+ 30 ppb ( max.) over -40°C to +85°C

vs Voltage Change

+ 10 ppb ( max.) , for a £ 5% input voltage change .

vs Warm-up time (+25°C)

5 minute max. Within + 100 ppb of its reference frequency.

vs Aging

+ 3.0 ppb max./after 30 days ; + 400 ppb max./first year ; + 2 ppm max. over 10 years.

vs Load Change

= 10 ppb, for £10 % load condition change .

vs Reflow

+ 1.0 ppm max ., 1 reflow and measured 24 hours afterwards.

Voltage Control
On pin 1 (EFC)

( Electronic
Freq. Tuning )

Freq. Deviation Range

>+ 5 ppm Reference to fo at +25°C and over operating temperature range.

Control Voltage Range

+1.65V + 1.65V

Transfer Function

Positive : Increasing control voltage increases output frequency .

Input Impedance

50 K ohms min.

EFC Linearity

+10 % ( max.)

Power Dissipation

Power 0.6 Watts max. at steady-state; 600 mA max. at turn-on.
(at+25°C)
Output Logic High ( Voy ) +2.4V (min.)
Output Logic Low ( Vg, ) +0.4 V ( max.)
Duty Cycle ( Vpp ) 50 % + 5% @ 1.65V
Output Load 15pF
Rise and Fall Time 7 nS (max.) ( 20% — 80% of waveform )
Phase Noise Offset [ 20.0 MHz ] 10 Hz 100 Hz 1 KHz 10 KHz
(‘typical ) -98 dBc -126 dBc -145 dBc -152 dBc
I Outline Dimensions ( Unit: 0.2 mm )
Top View Bottom View Land Pattern(reterence)
14.5 ‘ ! 15.4 |
EEpOUT area
| 145 254 254 |
| P N e
4 5 5 I
6 9.6 5.4 10,4 5.1
o 302 1 ] J
N | | AAA . FHH I T=
1.0
—fpre— IS
Side View
[ Pin Connections :
65 Pin 1 : Voltage Control Pin 4 : Output
| Pin 2 : No Connected  Pin 5 : No Connected
e ‘%j Pin 3 : Ground Pin 6 : Vpp

Mercury www.mercury-crystal.com

HMTaiwan : Tel: (886)-2-2406-2779 / sales-tw@mercury-crystal.com

-93-

OCXOs



OCXOs

Square Wave

Clipped Sine Wave

l Applications
@ OC51_ (9.7 x 7.5 x 4.1 mm) Miniaturized 4-Pad SMD package

@ +3.3V, +5.0V Supply Voltages

@ Voltage control ( Electronic Frequency Tuning ) is standard .

l General Specifications ( at+25°C and specified input voltage )

Best stability Standard

* 20 ppb OCXO Series

Min. Max.

SMD 5.0V

‘ Output Waveform Square wave. Waveform code is “T” Clipped Sine Wave. Waveform code is “S”
Supply Voltage +3.3V +5.0V +3.3V +5.0V
Supply Voltage range , " Voltage code " +3.3V+£5%,"3" +5.0V+5%,"5" +3.3V+5%,"3" +5.0V+5%,"5"
Frequency Range 10 ~ 40.0 MHz 10 ~ 40.0 MHz

i o + 500 ppb ( max.) + 500 ppb ( max.)
Initial Calibration Tolerance
Vcon = +1.65 V Vcon = +2.5V Vcon = +1.65 V Vcon = +2.5V
Type of Crystal Cut Used "IT - cut " crystal

Frequency
Stability

vs Temperature
( refer to +25°C)

+ 10 ppb ( max.) over -30°C to +70°C

+ 20 ppb ( max.) over -40°C to +85°C

vs Voltage Change

+ 10ppb ( max.), for a + 5% input voltage change .

vs Warm-up time (+25°C)

5 minute max. Within + 0.1 ppm of its reference frequency.

vs Aging

+ 3.0 ppb max./after 30 days ; + 600 ppb max./first year ; + 3 ppm max. over 10 years.

vs Reflow

+ 1.0 ppm max . , 1 reflow and measured 24 hours afterwards.

Voltage Control
On pin 1 (EFC)

( Electronic
Freq. Tuning )

Freq. Deviation Range

>+ 5 ppm Reference to fo at +25°C and over operating temperature range.

Control Voltage Range

+1.65V + 1.65V || +2.5V + 2.5V

Transfer Function

Positive : Increasing control voltage increases output frequency .

Input Impedance

100 K ohms min.

EFC Linearity

+10 % ( max.)

Power Dissipation

Power 0.4 Watts max. at steady-state; 350 mA max. at turn-on.
(at+25°C)
Output Logic High ( Vou ) +2.4V (min.) +4.5V (min.) _ _
Output Logic Low ( Vo ) + 0.4V ( max.) + 0.4V (max.) _ _
Duty Cycle ( Vpp ) 50% + 5% @ 1.65V _
Load 15pF 10 KQ // 10 pF + 10%
Output
Output Voltage Level ( peak to peak ) _ _ 0.8 V p-p ( min.)
Rise and Fall Time 7 nS ( max.) (20% — 80% of waveform )
Phase Noise Offset [ 20.0 MHz ] 10 Hz 100 Hz 1 KHz 10 KHz
(typical ) -98 dBc -126 dBc -145 dBc -152 dBc
I Outline Dimensions ( Unit : £0.2 mm )
Top View Bottom View Land Pattern{reterence)
e g? Ml 6 O 6 0
r ' 3 004 —50—
Pl 1] [ [
7h 4.0 4.0
4 L
o O O o O
[ t +
2 @ 1.5 1 i 1.5h
Side View
¢ a7 i Pin Connections :
Pin 1 : Voltage Control
T Pin 2 - Ground
4.1 Pin 3 : Output
LT 1 Pin 4 Voo
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"OCXO " [ Oven Controlled Crystal Oscillators ]

Square Wave"OC _ T" Clipped Sine Wave "OC _S" True Sine Wave "OC _E "

“ Part Number Format and Example

[1] [2] [3] - [4] - [5] / [6]

Holder Output Supply Center Frequency Operating
Type Wave Voltage Frequency Stability Temp. Range
w (1) OoC14 T 5 - 5.000 - 10 / -40+85
%_ (2) 0C18 E 5 - 100.000 - 100 / -30+70
§ 3) 0OC51 S 3 - 10.000 - 30 / -20+70
w (4) 0C12 E 3 - 10.000 - 200 / 0+70

(1): OC14T5 - 5.000 - 10 / -40+85 [ OC14 type , Square Wave , 5.0V , 5.000MHz , + 10ppb from -40°C to 85°C |
(2): OC18E5 - 100.000 - 100 /-30+70 [ OC18 type , True Sine Wave , 5.0V , 100.000MHz , + 100ppb from -30°C to 70°C |
Ex (3): OC51S3-10.000-30/-20+70  [OC51 type , Clipped Sine Wave , 3.3V , 10.000MHz , + 30ppb from -20°C to 70°C ]
(4): OC12E3-10.000-200/0+70  [OC12type , True Sine Wave , 3.3V , 10.000MHz , + 200ppb from 0°C to 70°C |

Holder Type

"OC_ _ "stands for OCXO ,

" T " stands for Square Wave , " E " stands for True Sine Wave , " S " stands for Clipped Sine Wave

[2] | ex1:0C14T , OC14 package , Square Wave ; ex2:OC18E , OC18 package , True Sine Wave ;

ex 3:0C51S , OC51 package , Clipped Sine Wave ; ex4:OC12E , OC12 package , True Sine Wave

[3] | Supply voltage , "5" for 5.0vD.C , "3" for 3.3V D.C

[4]1 | Center Frequency in MHz

[51]1 | Frequency stability in+ _ppb ; ex1:+10ppb ---10 , ex2:+ 100ppb ---100 , ex 3 : + 30ppb ---30 , ex 4 : + 200ppb ---200
Operating temperature range in °C

6
(el ex 1:-40 °C to 85°C ----- -40+85 ; ex2:-30°Cto 70°C ----- -30+70 ; ex3:-20°Cto 70°C ----- -20+70 ; ex 4 :0°Cto 70°C ----- 0+70
SSB Phase Noise : Clipped Sine Wave(OC51S-20.000) SSB Phase Noise : Square Wave(OC13T-10.000)
Agilent E5052B Signal Source Analyzer Agient E50536 Signal Sousce Analyzer
bPhiase hiose 10.00cEH Rt -50,006EC /Mo [ bee ;‘;]-:“ 1000cR) Re! -20.0048CHE PSRy 91216 cBin
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M.C.F.

M. C. F. [ Monolithic Crystal Filters ]

M.C.F. ( Monolithic Crystal Filters ) features high quality quartz resonators with sharp cutoff characteristics,
low loss , good inter-modulation and a high stability over a wide temperature range .
Consider applying band pass filters to communication systems .

I Characteristic diagram and terms of crystal filters
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o Nominal Frequency :

This is the nominal value of the center frequency (fo) and is used as the reference frequency of related standards.

o Pass Bandwidth :

This is the frequency interval in which the relative attenuation (the attenuation from the minimum insertion loss)

is equal to the specified value "A dB" (Usually 3dB).

@ Insertion Loss :

This is the difference of attenuation when a filter is and isn't inserted.
The minimum insertion loss is the minimum value of insertion loss and becomes as the reference level of attenuati

characteristics specification. The constant loss is the insertion loss at the nominal frequency.

@ Ripple :

This is the maximum value of the difference between the peak value of attenuation in the pass band and the

minimum insertion loss.

o Stop Bandwidth :

This is the frequency interval in which the relative attenuation is equal to the specified value "B dB".

@ Guaranteed Attenuation :

This is the relative attenuation guaranteed in the specified range within attenuation band scope.

@ Spurious Response :

This is the value of relative attenuation generated by the secondary vibration in the specified range within

attenuation band scope.

® Group Delay Time :

This is the difference between the maximum and the minimum value of the group delay in the specified range

of the pass band.

@ Terminating Impedance :

This is the impedance value terminated to the input and the output side of filter and is indicated by the resistance

portion and the parallel capacity portion including the floating capacity.
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M. C. F. [ Monolithic Crystal Filters ]

Surface Mount 21.4 21.7 45.0 50.85 2 poles
Fund.
4 poles in one package MHz MHz MHz MHz

7.0*5.0*1.3 mm

I Features

@ Specifically designed for mobile, wireless communications pagers, cellular and cordless phones.

I Surface Mount Type [ MQ series ( 21.400 , 21.700 , 45.000 , 50.850 MHz ) |

Pass Stop Insertion Guaranteed Terminating
Frequency Ripple
Model No. of poles Bandwidth Bandwidth Loss Attenuation Impedance
(MHz) dB | KHz (min.) | dB | KHz (max.) | dB (max.) | dB (max.) | dB KHz ohms // pF | Cc(pF)
21MQ7.5A 2 3 +3.75 20 +18 1.0 2.0 70 -910 850 // 6.0
21MQ15A 2 3 7.5 18 +25 0.5 1.5 70 -910 1500 /I 2.5
21.400
21MQ15B 4 3 75 40 +25 1.0 3.0 70 -910 1800 // 0.35 5.0
21MQ30A 2 3 +15 15 + 50 1.5 2.0 60 -910 2500 // O
21.700 21.7MQ15A 2 3 75 18 +28 1.0 2.0 70 -910 1500 // 2.5
45MQ7.5A 2 3 +3.75 15 +18 1.0 2.0 70 -910 350 // 6.0
45MQ7.5B 4 3 +3.75 40 +15 1.0 4.0 80 -910 300 // 5.0 16.0
45.000
45MQ15A 2 3 7.5 15 +25 1.0 2.0 70 -910 560 // 6.0
45MQ15B 4 3 75 30 +25 1.0 3.0 80 -910 800 // 1.7 8.0
50.850 50.85MQ15B 4 3 7.5 35 +25 1.0 3.0 80 -910 620 // 0.5 5.0

( Operating Temperature Range : -20°C to +70°C ; Storage Temperature Range : -40°C to +85°C )

I Part Number Format and Example

[1] [2] 3] [4]
Center Freq. Code Package Pass band width Poles code

Ex (1) : 46MQ15B [ 45.000 MHz , SMD Type package , Pass band width + 7.5KHz , 4 poles ]

[1] | Center freq. code : " 21 " for 21.400MHz , " 21.7 " for 21.700MHz , " 45 " for 45.000MHz , " 50.85 " for 50.850MHz

[2] | "MQ " series for (7.0 * 5.0 * 1.3mm ) SMD Type package

[3] | Pass band width (3dB ) (min.) [ " 7.5 " for+ 3.75 KHz , " 15" for+ 7.5 KHz , " 30 " for + 15 KHz ]

[4] | Poles code[ "A"for2poles ] [ "B "for4 poles ]
2 poles Outline Dimensions ( Unit: mm ) 4 poles Outline Dimensions ( Unit: mm )
Top Yiew Buottorn View Top View Eottomn Wiew ;
JLil E Lj TS S
o] (@)

- T ¥
; = I i MEC ;E! Iml EI”
70202 — |<— 4.5f—>4—»|—1.2 e 7.020.2 45 )12

|+5.n¢nz

L, . Pad 3,6 M.C.F. in/out _l_ . Pad3 B:MCF. in/out
m 0 il Pad 1,2, 4,5 m i g Pad 1,4 Metal lid for grounding
T 1.3+01 hletal lid for grounding T304 FPad 2 5 : Coupling capacitance
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M.C.F.

M. C. F. [ Monolithic Crystal Filters ]

Dip Type
P Typ 10.7 MHz 2 poles 4 poles 6 poles 8 poles
[11.5*45*11.2 mm ]
I Thru - Hole Type ( standard frequency 10.700 MHz )
Channel No. of Pass Stop Insertion Guaranteed Terminating Package
Ripple
Spacing Model poles Bandwidth Bandwidth Loss Attenuation Impedance | Tandem One
(KHz) dB |KHz (min.)| dB |KHz (max.) dB (max.) | dB(max.) | dB KHz ohms // pF set package
10M7.5A 2 3 +3.75 | 20 +18 0.5 1.5 35 | +£300 ~ £1000 1.8K // 5.0 49T
10M7.5B 4 3 +3.75 | 40 +14 1.0 2.5 65 | £300 ~ £1000 1.8K /| 4.5 49T a pair
12.5
10M7.5C 6 3 +3.75 | 45| =875 2.0 3.5 65 | £12.5 ~ +300 1.8K /I 3.5 | 49T 3 pcs L1
10M7.5D 8 3 +3.75 | 65| =875 2.0 4.0 90 | £12.5 ~ 300 1.8K /I 3.5 | 49T 4 pcs L2
10M12A 2 3 +6.0 18 +25 0.5 2.0 35 | £300 ~ £1000 | 2.5K // 2.5 49T
10M12B 4 3 +6.0 40 +20 1.0 2.5 65 | £300 ~ £1000 | 2.5K // 1.5 49T a pair
20.0
10M12C 6 3 +6.0 45 +15 2.0 4.0 65 | +20 ~ +£300 2.5K /[ 1.5 [49T 3 pcs L1
10M12D 8 3 +6.0 65 +15 2.0 2.0 90 | +20 ~ 300 25K /I 1.5 [49T 4 pcs L2
10M15A 2 3 7.5 18 +25 0.5 1.5 35 | £300 ~ £1000 | 3.0K // 2.0 49T
10M15B 4 3 7.5 40 +25 1.0 2.5 55 | £300 ~ £1000 | 3.0K // 1.5 49T a pair
25.0
10M15C 6 3 7.5 45 +18 2.0 3.0 65 | +25~ 300 3.3K // 1.5 | 49T 3 pcs L1
10M15D 8 3 7.5 65 +18 2.0 4.0 90 | 25~ 300 3.3K // 1.5 | 49T 4 pcs L2
10M30A 2 3 +15 15 + 50 0.5 1.5 30 | +300 ~ £1000 5.0K /I O 49T
10M30B 4 3 +15 30 +40 1.0 25 30 | +300 ~ £1000 | 5.5K // -1.0 49T a pair
50.0
10M30C 6 3 +15 60 +45 2.0 3.0 65 | +45~ 300 5.5K // -1.0 | 49T 3 pcs L1
10M30D 8 3 +15 60 + 30 2.0 3.5 90 | +50 ~ £300 5.5K // -1.0 | 49T 4 pcs L2
I Part Number Format and Example
49T (L-1),(L-2) --- One Package Type
L
1EE Fin 1 : Qutput
o Pin 2 ; Ground
; Fin 3 Ground
o 15 Pin 4 : Input
_ - - =
i glass insulator = U =
= = £ L F
= =
; ; L-1[1560] 9.0
o 0.43 @ —{jt— r-
- 0.43@ } L-2]1185 [13.4
f——
4188
4 pole M.C.F. ( Paired packages , Tandem set )
Color dots for pair orientation match
[ u
% Cc
Usertn provide Cu:
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[ Monolithic Crystal Filters ]

Dip Type
P Typ Fund. 21.4 MHz | | 45.0 MHz | WX:l1[:5) 4 poles [N 53 8 poles
[7.8*3.1*8.0mm] [7.8*%3.1*6.0mm]
I Thru - Hole Type ( standard frequency 21.400 MHz )
Channel No. of Pass Stop Insertion Guaranteed Terminating Package
Ripple
Spacing Model poles Bandwidth Bandwidth Loss Attenuation Impedance
Tandem One
. set package
(KHz) dB |KHz (min.)| dB |KHz (max.)] dB (max.) | dB (max.) | dB KHz ohms // pF
21M7.5A 2 3 +3.75 | 20 +18 0.5 1.5 35 | £300 ~ +1000 | 850 // 6.0 U-1,U-5
21M7.5B 4 3 +3.75 | 40 +15 1.0 25 65 | £300 ~ +1000 | 850 // 5.0 apair (U-1,U-5)
125
21M7.5C 6 3 +3.75 | 45| +8.75 2.0 3.0 65 | £12.5 ~ £300 850 // 5.0 3 pcs S1
21M7.5D 8 3 +3.75 | 65| +8.75 2.0 4.0 90 | £12.5 ~ £300 850 // 5.0 4 pcs S2
21M12A 2 3 +6.0 20 +25 0.5 1.5 35 | £300 ~ £1000 | 1.2K // 3.0 U-1,U-5
21M12B 4 3 +6.0 | 40 +20 1.0 25 65 | £300 ~£1000 | 1.2K // 2.5 apair (U-1,U-5)
20.0
21M12C 6 3 +6.0 | 45 +15 2.0 3.0 65 | +20 ~ +300 1.2K // 2.5 3 pcs S1
21M12D 8 3 +6.0 65 +15 2.0 4.0 90 | +20 ~ +300 1.2K /I 2.5 4 pcs S2
21M15A 2 3 +7.5 18 +25 0.5 1.5 35 | £300 ~ £1000 | 1.5K // 2.0 U-1,U-5
21M15B 4 3 +75 | 40 +25 1.0 25 65 | £300 ~ £1000 | 1.5K // 2.0 apair (U-1,U-5)
25.0
21M15C 6 3 +75 | 45 +18 2.0 3.0 65 | +25~ +300 1.5K /I 2.0 3 pcs S1
21M15D 8 3 +7.5 65 +18 2.0 4.0 90 | +25~ +300 1.5K /I 2.0 4 pcs S2
21M30A 2 3 +15 15 + 45 0.5 1.5 35 | £300 ~ +1000 1.5K// 1.0 U-1,U-5
21M30B 4 3 +15 40 + 50 1.0 25 65 | £300 ~+1000 | 2.2K // 0.5 apair (U-1,U-5)
50.0
21M30C 6 3 +15 45 + 35 2.0 3.0 65 | +45 ~ +300 22K /I 0.5 3 pcs S1
21M30D 8 3 +15 65 + 35 2.0 4.0 90 | +50 ~ +£300 22K /I 0.5 4 pcs S2
I Thru - Hole Type [ standard frequency 45.000 MHz( Fundamental mode ) ] ; available frequency range ( 45.000 ~ 45.100 MHz )
Channel No. of Pass Stop Insertion Guaranteed Terminating
Ripple Package
Spacing Model poles Bandwidth Bandwidth Loss Attenuation Impedance
(KHz) dB |KHz (min.)| dB |KHz (max.) dB (max.) | dB (max.) | dB KHz ohms // pF Type
45M7.5A 2 3 +3.75 | 10| =125 1.0 2.0 65 | £300 ~ +1000 | 200 // 4.0 us U1
12.5
45M7.5B 4 3 +3.75 | 30 | 125 1.0 4.0 80 | £300 ~+1000 | 350 // 6.5 | U5 a pair| U1 a pair
45M15A 2 3 +75 15 +25 1.0 2.0 35 | £300 ~ +1000 | 650 // 3.0 us U1
25.0
45M15B 4 3 +7.5 30 +25 1.0 3.0 80 | £300 ~+1000 | 650 // 3.0 | U5 a pair| U1 a pair
45M30A 2 3 + 15 15 + 60 1.5 25 35 | £300 ~ +1000 1.2K /I 0 us U1
50.0
45M30B 4 3 +15 30 + 50 1.0 3.0 80 | £300 ~+1000 | 1.2K // 0.7 | U5 a pair| U1 a pair
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M.C.F.

M. C. F. [ Monolithic Crystal Filters ]

I Part Number Format and Example

Dip Type Part Number Format

[1] [2] [3] [4] [5]

Frequency Width Poles Holder

M
Code Code Code Type

Examples 21 M 15 D us

Freq. code : " 10 " for 10.700MHz , " 21 " for 21.400MHz , " 45 " for 45.000MHz , " 50.85 " for 50.850MHz

[1]

Freq. code : If none standard freq. please show freqency with one decimal point .

[2] |"M" Dip Type series ,
Pass band width ( 3dB ) (min.)
"7.5"for+3.75KHz , " 12" for £+ 6.0KHz , " 15" for + 7.5KHz , " 30 " for + 15KHz ,

[31]

No. of poles

[4]
" A" for2poles, "B "for4poles , "C"for6 poles , "D " for 8 poles

[5]1 | Dip type holder type

Standard operating temperature range is -20°C to 70°C ,

[6]

If non-standard please enter the desired temp. range after " / " , for example "/ -30+70 " :-30°C to 70°C

I Package Dimensions ( unit : mm )

[U1] [U5]
70x02 7.0x072
" 7802 = 23
= 23 "—’ + - o
i~ =
+ ¥ = E +
2 @+® )| = x
. o % .
& = glass insulator
E glass insulator o
Lo
= 0.35@ —_ 0.350
375 375
4 pole M.C.F. ( Paired packages , Tandem set ) [S-1] , [S-2]

Zolar dots far pair orientation match

N S

Q Fin 2 : Ground
+H ) Fin 3 Ground
= 15 + Pin 4 - Input
T — :
= ==
= U H £ L [ F

o a = 5-1 (110 74

%Cc 0.3~ T [s-z2]134] 58
Userto provide Cu:_
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Part Number Formats and Product Marking Rules

Quartz Crystals

. Holder Type

SMD type

Dip type :

. Part N

s x| [ xet] [xe2] [x32] [ My ] [mMa]| [Mmd9]| [m49] [MP5| [MP4]| [MP25| [MP24]
| x2012 | [ X3215 |
[H49| [HUs| [HusL] [u1 ] [us | [T38]| [T26]

umber Format and Example

[1] [2] [3] [4] [5] [6] [7]
Holder _ Center _ cL _ Freq . / Freq. Operating Temp. / Special
Type Freq. Tolerance Stability Range Code ESR
o M H49 - 40.000A3 - 12 - 30 / 30 X
g— (2) X32 - 26.000 - 16 - 30 / 30 X / 20R
S (3) MJ - 12.000 - 20 - 10 / 10 w
(4) M49 - 24.000 - 18 - 20 / 30 H / 15R
Ex (1) : H49 - 40.000A3 - 12-30/30 X [49/U type , 40.000MHz , AT-cut 3rd overtone , 12pF , £30ppm ( 25°C ), +30ppm ( -10°C to 60°C) ]
Ex (2): X32-26.000-16-30/30 X/20R [ X32 type, 26.000MHz , 16pF , +30ppm ( 25°C ), +30ppm (-10°C to 60°C), 20 Q ]
Ex (3): MJ-12.000-20-10/10W [ MJ type, 12.000MHz , 20pF , +10ppm ( 25°C ), +10ppm ( 0°C to 50°C ) ]
Ex (4): M49-24.000-18-20/30H/15R [ M49 type , 24.000MHz , 18pF , +20ppm ( 25°C ), +30ppm ( -30°C to 85°C ), 15Q ]
[1] | Holder Type
(2] Center frequency . Please add " A3, A5 or B " after the " Freq. in MHz " for the quartz cut other options .
Blank : AT-cut fund. mode ; A3:AT-cut 3rd overtone ; A5:AT-cut 5th overtone ; B :BT-cut fund. mode ; SL:SL-cut fund. mode
Load Capacitance ( CL ) : series ( spec. codeis" S ") or
(3] Parallel ( If parallel , please specify CL value , typical CL ranges from 8 to 32 pF )
Available Options "V " = Vinyl sleeve around holder , " K" = 3rd lead at bottom center ," R" = On reel
"G " =3rd lead at top center ," I " = Teflon insulator at bottom
[4] | Calibration tolerance value : freq. tolerance value (at 25°C ) , industrial temp. range

[5]

Frequency Stability , industrial temp. range

[6]

W | 0°C ~ +50°C X |-10°C ~ +60°C Y |-20°C ~ +70°C F |-30°C ~ +70°C G |-10°C ~ +80°C

Temp. Range Options H |[-30°C ~ +85°C I |-40°C ~ +85°C J  ]-40°C ~ +90°C K ]-40°C ~ +105°C M |-55°C ~ +105°C

N |-55°C ~ +125°C

Temp. Range is -10°C to 60°C , for example " X"

[71]

If non-standard please enter the desired Temp. Range after " / " , for example "-20+60 " : -20°C to 60°C

If non-standard please enter the desired ESR ( Equivalent Series Resistance ) after " / " , for example "20R " : 20Q

. Production Marking Rules

General X'tal package type marking rules MQ , MJ marking rules X22 , X32 marking rules
Frecuency
S Freg. Load capacitance
HH R (CL): Table 1
MAE G 300 XXX
5 | | | | PR | 4 lot code :
E A Freqg.
» lot code FAEC 33 200 M (Monthy-- Table 2
i - ' BIOUMYL — vear) 2020 --- O
(Cutting methad ) 4—— { month ): Table 2 ot code Logo 2021 - 1
S AT- ear )
QQI cu: Efundamerﬂali Eax ; 20%4 y ! Month)
(BT-cut {fundamental : Mercury ---Table 2
30 AT-cut (3rd overtone) Logo i ear)
5 AT-cut (5th overtone)  Load capacitance -—- 2020 --- 0 X21 marking rules
5L SL-cut Cfundamertal)  (CL): Table 1 L Load cepacitance
- [CL):Table
. [ Cutting monthod 3 : .
X11 marking rules &: AT-cut , fundamental Freq. Load canacitance
B: BT-cut |, fundainertal (CL): Table 1
Freg. 3 aT-cut , 3rd overtone

5 AT-cut |, Srd overtone { kMonth)-- Table

{Monthi--Table 2 (Year) 2020 --- 0

Mercury 20z - 1

{Year) 2020 --- 0 Logo
2021 --- 1

Table 1

CL <10 |10|11]12(13|14(15|16|17|18|19|20|21|22|23|24|25|26|27|28|29(30|31|32|33|34| >34 | Series
Code A |B|C|D|E|F|G|H|I|J|K|LIM|N|O|IP|Q|R|S|T|U|VIW X|Y|Z| a b

Table 2

Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
Code A B C D E F G H | J K L
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rt Number Formats and Prod

Crystal Oscillators

. Holder Type

Output Wave Supply Product SMD types Output Wave Supply Product SMD types Thru-Hole
Output Logic Voltage Series Output Logic Voltage Series types
25/33 | HPKxxx xxx= 576,536,326, 226 1.8/25/3.3/50 | SWO swo | eea-
3.3 HPEK x x x xxx= 576,536, 326 , 226 1.8/25/33/50 |Hxx xx=53,32,22,21
25/33 HPJK x x x xxx= 576,536, 326 , 226 1.8/25/33/50 |[HGxx | ----- xx=o
25/33 |HPQNxxx |xxx= 576,536,326 1.8/25/33/50 | HAxx xx=57,53,32,22
Square Wave 25/33 |HPQFxxx |xxx= 576,536,326 18/25/33 | HEAxx xx=57,53,32,22
LVPECL
25/33 |HPRKxxx |xxx= 576,536,326, 226 18/25/33 | HINxx xx=57,53,32,22
25/33 | HPJFNxxx |xxx= 578,538,328 Square Wave 18/25/33 | HYxx xx=57,53,32,22
25/33 |HCPQFxxx |xxx= 576,536,326 CMOS 1.0/1.2 HU x x xx=57,53,32,22
25/33 | HCPJFN xxx | xxx = 578 1.8/25/33 | HTFxx xx=57,53,32,22,21 | -----
1.8/2.5/3.3 | HDK x x x xxx= 576,536,326, 226 25/33 HTQN xxx | xxx= 576,536, 326
25/33 |HDEKxxx |xxx= 576,536,326, 226 25/33 HTQF xxx |xxx=576,536, 326
1.8/25/33 |HDJKxxx |xxx= 576,536,326, 226 1.8/25/33 |HTJFNxxx |xxx=578,538
25/33 |HDQNxxx |xxx= 576,536,326 25/33 HCTQF xxx | xxx =576, 536, 326
Sq“i\rvas\,'a"e 25/33 |HDQFxxx |xxx= 576,536,326 1.8/25/33 | HCTIFNxxx | xx x = 578
1.8/25/33 |HDRKxxx |xxx= 576,536,326, 226 Square Wave 33/50 HSxx | eeee- xx=14
1.8/25/33 | HDJFNxxx |xxx= 578,538,328 lrue Sins 3.3/50 HSxx | eee-- Xx =24
25/33 |HCDQF xxx |xxx= 576,536,326 "xxx"= package code
1.8/25/3.3 | HCDJFNxxx | xxx= 578
1.8/2.5/3.3 | HCK x x x xxx= 576,536,326, 226
25/33 |HCEKxxx |xxx= 576,536,326, 226
Square Wave | 1:8/25/33 |HCJKxxx |xxx= 576,536,326, 226
HCSL 25/33 |HCRKxxx |xxx= 576,536,326, 226
1.8/25/33 |HCIFNxxx |xxx= 578,538,328
1.8/25/3.3 | HCCIFNxxx | xxx= 578
Square Wave | 18/25/33 |HQUFNxxx | xxx= 578,538,328
CML 1.8/25/33 | HCQJFNxxx | xxx = 578
Sqll_’;ﬁcvgfve 1.8/25/33 |HCLKxxx | xxx= 576,536,326, 226
. Part Number Format and Example
[1] [2] [3] [4] [5]
Supply Holder - Frequency OE - Center
Voltage Type Stability Function Frequency
1) 25 H32 - Cc20 T - 100.000
=X ) 3 HDQN5761 - E - 156.250

Ex (1) : 25H32 - C20T - 100.000

[2.5V, H32 type , OE on pin 1, +20ppm from -20°C to 70°C , 100.000MHz ]
Ex (2) : 3HDQN5761 - E - 156.250 [ 3.3V, HDQN5761 type , OE on pin 1, +50ppm from -40°C to 85°C , 156.250MHz ]

[1]

Supply voltage , " 10 " for +1.0V ;" 12" for +1.2V ;" 18 " for +1.8V ; " 25 " for +2.5V ; " 28 " for +2.8V ;" 3 " for +3.3V ; " 5 " for +5.0V

[2] | Holder Type
"A"+25ppm;"B"+50ppm ;" C"+100ppm ;
20°C ~ 70°C pp pp pp
If non-standard please enter the desired stability after " C " , for example " C20 " : represents +20ppm over -20 to +70°C
"D"+25ppm ;" E"+50ppm ;" F "+ 100ppm ;
[3] -40°C ~ 85°C PP PP PP
If non-standard please enter the desired stability after " F ", for example " F30 " : represents +30ppm over -40 to +85°C
"G"+25ppm ;" H"+50ppm;"J"+100ppm ;
-40°C ~ 105°C i PP PP

If non-standard please enter the desired stability after " J ", for example " J40 " : represents +40ppm over -40 to +105°C

[4]

" T " for OE Function , Leave this space blank if no connection on pad 1.

[5]

Frequency in MHz
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Part Number Formats and Product Marking Rules

Crystal Oscillators
. Production Marking Rules
H(A,Y,U)57 H(A,Y,U,EA,JN,TF)32
H14 , H8
H(A,Y,U)53 H(A,Y,U,EA,JN,TF)22

Hole type

Suffix " G " for RoHS compliant
Stability : Table

Product Series

Product Series code

_QN3261 , H_QF3261

Supply Woltage WH14 G- 2 "T": Tri-state s RliEAEE)
" 18" for +1.8% Bl W xMHz Fregquency ' E:;:gg%gg?:l—lz_-ggm
"EE " for +25% | |e MEC XX lot code Pin#1  Iot code ) : U z
28" for +2.8Y f indicator —+ (Month)--Table 2 Fin#1 L lot code
"3 for+3,3 : - indi -
=N f§F+SDv ,,l—b(Mnnth):Tahlez —P(S\Heae:tr)ljx“ 024 - 4 indicatar Ly (Month) -- Tahle 2
K v . ——F Supply Voltage i [=F 3 -
Pin# 1 indicator $Yeary: 2020 -0, 2021 -1 - Tahle 3 (earyex: 2024 - 4
SWO , H53 H(EA,JN,TF)57 , 53 H21 , HTF21
Product Series
KK Freguency
SMECIOGx || ex 125000 Freq. 25 Fraguency
I e e¥ 25000 - 25
Fin.#1 ::th CD?:) Pin # 1 L ot code lot code
indicator ¥ (Month; -- Tat"e_z indicatar L (Month) - Table 2 Pin#1 L — % Week code
L (ear)ex 2085 -5 (Wear)ex: 2024 - 4 i
— indicator — Tahble 4
L Supply Yoltage —— Supply Yoltage
--Table 3 --Tahle 3
(H_K,H_JK,H_EK,H_RK) 5761 (H_K,H_JK,H_EK,H_RK) 5361 (H_K,H_JK,H_EK,H_RK) 3261
(H_QN, H_QF ) 5761 (H_QN, H_QF ) 5361 (H_K,H_JK,H_EK,H_RK) 2261
Froduct Series Product Series
Froduct Series code
Frequency
Freguency Frequency '
ex1 :1500.000 ex1 1500.000 156,250 - 156
o £ EH2 1156.250 _ I_, Ex2 1 156.250 e {Month] —-Table 2
inlgicatnr {Montn) - Tablez ﬁ]lgi?alnr {Month) - Tabla 2 indicatar % (Year) gx: 2024 - 4
- Year) ex: 2024 - 4 L—p {vear) ex: 2024 - 4 b Supply Voltags
——F Supply Voltage — Supply Yoltage —— Table 3
-- Table 3 -- Table 3
H H_JFN5781 , H_JFN5381 H_JFN3281

Product Series code

Frequency

Product Series

—* Freguency
ex 1000000 -1000

23 212,500,108, 250

Frequency

F ——
&) * 1500.000 - 1500 R 1000
! : Pin 21 o bl 20 {Month) --Table 2
N . HE
Pin# 1 > {Month) -~ Table 2 + s (Month) - Tasle Indicator lot code
indicator | ——{¥ear) 8x: 2024 - 4 Fin# 1 Ly (Vear) ex: 2024 - 4
L Supply Yoltage indicator L 5yppry valtage Supply Yoltage — (vear)
- Table 3  Table 1 - Table 3 ¥ 2025 - 5
HC__QF5761 , HC__QF5361 HC__QF3261 HC__JFN578
Product Series Frequency Switchable 4 Frequency Switchable
HC_QF&_E1 ) AC_JFNETS
Z1Z /106 Frequency Switchable 1000 7 1500 Freguency

Showe only F1and F2

oMEC X SMEC 300
: F1:212 /F2: 106 e 1000 ' £41000,0001500,000
Pin#1 Ly (Month) - Table 2 » (Month) — Table 2 * 10001500
indicatar b ivear) Ex: 04 - 4 ¢vear) ex 2024 - 4 Pir # 1 “# (Month) -- Table 2
’ Pin a1 ' ) indicatar —F {Vear) ex: 2024 - 4
—F Supply Voltage indicator —— Supply Yoltage Ly Supply Voltage
— Tshle 3 -- Table 3  Table 3
"A"+25ppm ;" B"+50ppm ;" C"+ 100ppm ;
20°C ~ 70°C pp pp pp
If non-standard please enter the desired stability after " C ", for example " C20 " : represents +20ppm over -20 to +70°C
"D"+25ppm ;" E"+50ppm ;" F"+100ppm ;
Table 1 -40°C ~ 85°C i PP PP
If non-standard please enter the desired stability after " F ", for example " F30 " : represents +30ppm over -40 to +85°C
"G"+25ppm ;" H"+50ppm ;" J"+100ppm ;
-40°C ~ 105°C PP PP PP
If non-standard please enter the desired stability after" J ", for example " J40 " : represents +40ppm over -40 to +105°C
Month 1 3 6 9(10(11|12 Supply [5.0V|3.3V|3.0V|28V|25V|18V|15V|12V|1.0V| 25~3.3V
Table 2 Table 3
Code A|B|C|D|E|F|G|H|I|J|K|L Voltage | B D E F H J L N P w
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Part Number Formats and Product Marking Rules

Spread Spectrum Low EMI Clock Oscillators

. Holder Type

SMD types Waveform

xx=22,32,53,572

Type
HM x x

square wave

x x = package code

. Part Number Format and Example

[1] [2] - [3] [4] - [5] [6] - [7]

Supply Holder Frequency OE Center Group Spread type

Voltage Type Stability Function Frequency Type Percentage
e (1) 3 HM572 - B T - 10.000 B - C1.5
g (2) 25 HM53 - F T - 75.000 B - C2.0
g (@) 18 HM32 - E T - 25.000 c - D1.0

Ex (1) : 3HM572 - BT - 10.000B - C1.5 [ 3.3V, HM572 type , +50ppm from -20°C to 70°C , OE Function , 10.000MHz , B group , Center Spread 1.5% ]

Ex (2) : 25HM53 - FT - 75.000B - C2.0 [ 2.5V, HM53 type , +100ppm from -40°C to 85°C , OE Function , 75.000MHz , B group , Center Spread 2.0% ]

Ex (3) : 18HM32 - ET - 25.000C - D1.0 [ 1.8V, HM32 type , +50ppm from -40°C to 85°C , OE Function , 25.000MHz , C group , Down Spread 1.0% ]

[1]1 | Supply Voltage , " 18 " for +1.8V ; " 25 " for +2.5V ; " 3 " for +3.3V
[2] | Holder Type (HM572 , HM53 , HM32 )
-20°C ~70°C "A"+25ppm ;" B"+50ppm ;" C"+ 100ppm ;
121 -40°C ~ 85°C "D"+25ppm;"E"+50ppm ;" F"+100ppm ;
[4] |"T" for OE Function
[51] | Frequency in MHz
[6] |Group"B","C"
[7]1 | Spread type & percentage ; " C " for Center Spread , " D " for Down Spread

. Production Marking Rules

HM22 , HM32 HM572 , HM53
Hold Type (Dimemsions ) 4 —F Freguency Stahility : Takle 1
"HME?P2"=7.0°5.0™ 4mm —F " T" for Tri-ztate
Hold Tvpe Freguency —F Group Types
Supply Waoltage (E;EI 2DI:Ir-.ﬂH 1 Supply Voltage I BT
I z woan Ty
- w33 HHMC - _
Table 3 2EY LDEN Paret Mumber Suffix W's
WD ad Ay ! 10,000 XX ﬁp}:ggd;(yp?ﬂ& Percerga+gnes%j
T Freguency S (centerspresad £ 0.
Pin # 1 [ Mortth ] Table 2 e 10.000 * MEC KK}I{ [2] D2.0 (doven spread £ 2.0 %)
indicator ———F [Year]: EDZI?I - 02021 -1 (10.0MHzZ) T : ot code
—F Group Types v Co Pin#1 L [ Morth | : Takle 2
indicator [ Year]: 2020 - 0: 2021 - 1
-20°C ~70°C "A"+25ppm ; "B"+50ppm ; "C"+ 100ppm ;
Table 1
-40°C ~ 85°C "D"+25ppm ; "E"+50ppm ; "F "+ 100ppm ;
Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
Table 2
Code A B (¢} D E F G H | J K L
Supply | 33V | 25V | 18V
Table 3
Voltage D H J
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Part Number Formats and Product Marking Rules

[ VCXO ] Voltage Controlled Crystal Oscillators
. Holder Type
Output Wave Supply Product Output Wave Supply Product Thru-Hole
SMD types SMD types
Output Logic Voltage Series Output Logic Voltage Series types
25/33 |GPQNxxx |xxx= 576,536,326 18/33 |Gxx |  a---- xx=8,14
Square Wave 25/33 |GPQFxxx |xxx= 576,536,326 1.8/33 | Gxxx xxx= 576,536,326, 226
DGECE 25/33 | GCPQF xxx |xxx= 576,536,326 SEE WAL 25/33 |GTQN xxx |xxx= 576,536,326
25/33 |GPJFNxxx |xxx= 5786538 CMOS 25/33 |GTQF xxx |xxx= 576,536,326 | -----
25/33 GDQN x x x xxx= 576,536, 326 1.8/25/3.3 | GTJFN x x X xxx= 578,538
Square Wave 25/33 |GDQFxxx |xxx= 576,536,326 25/33 |GCTQFxxx |xxx= 576,536,326
LVDS 25/33 | GCDQF xxx |xxx= 576,536,326 "xxx"= package code
18/25/3.3 | GDJFNxxx |xxx= 578,538
SquareWave | | o 55133 | GCJFN = 578,538
HCSL B B . XXX XXX= s
SquareWave | 4 4 5533 | GQUFNxxx | xxx= 578,538
CML
. Part Number Format and Example
[1] [2] [3] [4] [5] [6]
Supply Holder - Frequency - Pulling Range - Center
Voltage Type Stability Range Code Frequency
£ 1) 18 G14 - B - 80 N - 35.328
X.
(2) 3 GTQF576 - C20 - 150 M - 200.000

Ex (1):18G14 - B - 80N - 35.328 [ 1.8V, G14 type , +50ppm from -20°C to 70°C , Pulling : £80ppm ( min. ), 35.328MHz ]
Ex (2): 3GTQF576 - C20 - 150M - 200.000 [ 3.3V, GTQF576 type , +20ppm from -20°C to 70°C , Pulling : +150ppm ( max. ), 200.000MHz ]

[1] | Supply voltage , " 18 " for +1.8V ; " 25" for +2.5V ; " 3" for +3.3V
[2] | Holder Type
20°C ~ 70°C "A"+25ppm ; "B"+50ppm ; "C "+ 100ppm ;
If non-standard please enter the desired stability after " C ", for example " C15 " : represents +15ppm over -20 to +70°C
[3] 40°C ~ B5°C "D"+25ppm ; "E"+50ppm ; "F "+ 100ppm ;
If non-standard please enter the desired stability after " F ", for example " F20 " : represents +20ppm over -40 to +85°C
[4] | Fregency Pulling Range
[5] | Pulling Range Code "M " stands for maximum ; " N " stands for minimum ; " T " stands for typical ( tolerance is + 20% )
[61] | Center Frequency in MHz

. Production Marking Rules

G 8, G 14 G536 , G576

stands for WCRO & wavefarm

Stability 4 ¥ Pulling Range
--Table 1 &x ;100 ppm - - 100
Hold Type +—— —F " M " for macdmum Supply Yoltage MG W WK Frequency
+—1t—1— " 1" for mminimum g+ ex ;20000
Supply Voltage 4 XG__X-30000 || " T for typical { £ 20% ) "E o HEEY GMECIOOMCE N ot code
G EY W HNN MHz Frequency | |
IERReCE Y SMEC XXX £x: 20,000 MHz N :
, Pin # 1 indicator ¢ | ( Morth ) Tahle 2
) [ Year):ex:2020 -- 0
_ L ot code Pulling Range 4——— L "M " for macimum
Elnl#1 — (Month)-- Table 2 ex: + 100 ppm - - 100 "R o minimUm
indicator Ly ivear)ex:Z024-4 " T for typical (£ 20% )
G 226 , G_326

Product Series

Freguency
ex% 20.000 - 20

L (Month) — Table 2

Pin#1
indicatar —{vear) ex 2024 - 4
—— Supply Voltage
--Table 3
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Part Number Formats and Product Marking Rules

[ VCXO 1 Voltage Controlled Crystal Oscillators

. Production Marking Rules

G_QF576 , G_QN576 G_QF536 , G_QN536

Product Series

|—D Product Series

—_—
G_Q_&7E
A Y Frequency Freguency
ex1:1500.000 ex1 500,000
*MEC XX% exz 156.250 ; exZ 156.250
B 1 L} {Month) - Table 2 mic#alm L} tMonth) -~ Table 2
iridicatar Y ':YE‘-'S.F:' ey P95 -5 _>':YES.F:' By 2025 -5
L} Supply Voltage —— Supply Voltage
— Tahle 3 -- Table 3
G_JFN578

G_QF326 , G_QN326

Product Series

Product Series code

G_JFMS7E
EE A,
«WMEC WX

Freqguency

Freguency
ex 1 2000000

gx 1 1500.000 -1500

Pin # 1 » {Maonth) -- Tahle 2 Ly {Month) — Table 2
. . . w o
indicator | = (vear) ex: 2024 - 4 Pin # 1 L pivear) ex: 2024 - 4
—F Supply Yoltage indicator Ly supply voltage
-- Table 3 -- Table 3
GC_QF576 G_JFN538

Product Series

Product Series

G_JFM536E
EE A,

GC_FEYE

Freqguency

212 /106 Freguency Switchable
«MEC XX ex: 212,500 /106,250 «MEC XX ex ;2000000
! F1212/F2: 106
Flg_#l I—F {Month} -- Table 2 - Ly (tonth) — Table 2
indieator ——F (vear) ex: 2024 - 4 Pin# 1 Ly {vear) ex: 2024 - 4
——F Supply Yoltage indicator Ly sypply voltage
-~ Tahle 3 - Table 3
GC_QF326

GC_QF536

Froduct Series Frequency Switchable

GC_F536

212 /106 Freguency Switchable cio0n Freguency
«MEC ><><>I< Ex.212,500 /106,250 B Showe anly F1
. ; F1. 212 /F2: 106 [* ] ex: 1000000 -1000
Fin #1 L {Month) —- Table 2 T 4 (Month) - Table 2
w
indicator ¥ {vear) B¥: 2024 - 4 Bin # ) {Vear) ex:2024 - 4
——F Supply Yoltage indicator ——* Supply Yoltage
-- Table 3 --Table 3
"A"+25ppm ; "B"+50ppm ; "C"+ 100ppm ;
-20°C ~ 70°C
e If non-standard please enter the desired stability after " C ", Ex : " C15 " : represents +15ppm over -20 to +70°C
able
"D"+25ppm ; "E"+50ppm ; "F "+ 100ppm ;
-40°C ~ 85°C
If non-standard please enter the desired stability after" F ", Ex : " F20 " : represents +20ppm over -40 to +85°C
T Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
able
Code A B C D E F G H | J K L
Supply |50V |33V |3.0V|28V |25V |18V |15V 12V|1.0V
Table 3
Voltage B D E F H J L N P
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Part Number Formats and Product Marking Rules

[ TCXO vs VCTCXO ] Temperature Compensated Crystal Oscillators
l Holder Type
Waveform TCXO VCTCXO SMD types Thru-Hole types
Clipped Sine Wave MxxS VM xxS xx=21,22,32,53,57,572 xx=8.9, 14,15, 39
MxxT VMxxT xx=32,53,572
Mxx1T | eeaa- xx=21,22,32
MExxT | eeee- xx=21,32 |
CMOS output
MTFxxx T VMTF xxxT xxx=326,538
MQN xxx T VMQN x xx T xxx=326,574
MQF xxx T VMQF xxx T XX Xx=326,574
MJF xxx P VMJF xx x P xxx=326,538
LVPECL output MQN x x x P VMQN x x x P xXxx =326, 576
MQF x x x P VMQF x x x P xxx=326,576 | -----
MJF xxx D VMJF x x x D xxx=326,538
LVDS output MQN x x x D VMQN x x x D XXX =326, 576
MQF xxx D VMQF x x x D xxx=326,576
HCSL output MJF xxx C VMJF xx x C xxx =326, 538
CML output MJF xxx Q VMJF xxx Q xXxx =326, 538
"xxx"= package code
l Part Number Format and Example
[1] [2] [3] [4] [5] [6]
Holder Output Supply - Center - Frequency / Operating
Type Wave Voltage Frequency Stability Temp. Range
8 |(1) VM32 T 33 - 10.000 - 1.5 / -20+70
g 2) M53 S 3 - 20.000 - 25 / -30+75
i (3) MQN576 P 33 - 155.520 - 1.0 / 0+50
Ex (1) : VM32T33 - 10.000 - 1.5/ -20+70 [ VCTCXO , VM32 type , CMOS output , 3.3V, 10.000MHz , +1.5ppm from -20°C to 70°C |

Ex (2) : M53S3 -20.000 -2.5/-30+75
Ex (3) : MQN576P33 - 155.520 -1.0 / 0+50

[ TCXO , M53 type , Clipped Sine Wave , 3.0V , 20.000MHz |,
[ TCXO , MQN576 type , LVPECL differential , 3.3V , 155.520MHz , +1.0ppm from 0°C to 50°C ]

+2.5ppm from -30°C to 75°C ]

Holder Type

[11]

"M " stands for TCXO , " VM " stands for VCTCXO

[2]

" S " stands for Clipped Sine Wave ; " T " stands for CMOS output ; " D " stands for LVDS differential ; " P " stands for LVPECL differential ;
" C " stands for HCSL output ; " Q " stands for CML output

ex 1:VM32T --- TCXO , VM32 pcakage , CMOS output

[3]

Supply Voltage , " 18 " stands for +1.8V ; " 25" stands for +2.5V ; " 3" stands for +3.0V ; " 33 " stands for +3.3V

Center Frequency in MHz

[4]
[5]

Frequency stability in £ _ ppm ; ex1:+1.5ppm---15 , ex2:+2.5ppm---2.5 , ex3:+1.0ppm--1.0

Operating temperature range in °C
ex1:-20°Cto 70 °C ----- -20+70 ;

[6]

ex2: -30°Cto 75 °C ----- -30+75 ; ex3: 0°Cto 50 °C -----

l Production Marking Rules

General (VC )TCXO pcakage types marking rules (V)M572_ (V)M32_ , (V)M22_ , (V )M21_

L ([ ear)ex: 2021 -1

Haled — Supply Yaoltage
. T —F Output waveform 25 for+ 25 %
M:TCHO TPS i 3 for+ 3.0 ——p M:for TCHO
M CTEHO T @ CMOS output : :
: S Clipped sine wave 33 for+ 33 W for WCTCHO
P o LWPECL output M : for TCHO = —
D LYDS output T Wh far WCTCHD '\_-’ﬁ 3 »Freq.
5 % WM _ KK K KN HANMR M Fregquency M 3 X & 120,000 - 20
S e 0000z | el Valtage SMEC e |l| 20.000MHz - - 20,000 |
=] 23 for+ 25 | lot code
£ & | MEC XXX 3cfor 20y i Ly (mormth) : -- Table 2
[ ]| 33 fare 33V Ly (Marth): Table 2 Marcury ¢ Cvear) ex - 2074 - 4
@ Pin#1indicat - — (Year) ex: 2021--1 Logo —F Uvear) ex: -
_l_: ,Dltnmdem teater Fin#1 —F Output wavefarm and Pins ——F Supply Voltage
L ( Month ) Table 2 indicator T :CMOS output --Table 3
5 Clipped sine wave
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Part Number Formats and Product Marking Rules

[ TCXO vs VCTCXO ] Temperature Compensated Crystal Oscillators

. Production Marking Rules

ME32 ,

ME21

M321T , M211T , M221T

(VIM57_ , (V)M53_

32K 32, 768KHz
rs 4’

Supply Yoltage code:

P

RER

L

"Dt +3.3Y
"H"+2.8Y
"1y

Pin #1 +—
indicator

——F “Week code --Tahle 4
L (Yeariex 2024 - 4

— bl for TCRO
W for WCTCHO

Vo K
mxx§

Freq.
ex 120000 - 20

Ly rmamth) ; -- Takle 2

Mercury 4— .
Logo — (ear)ex: 2024 - 4
and Pin#1 — Supply Voltage :

--Table 3

— b ;far TCHO

Wi for WCTCRD
WM N b Frequency
o S X 20.000-20
| L ¥ lot code

Ty (Month): Table 2
— [(Year).ex: 2025--5
——F Output vwaveform :

T CMOS output
S Clipped zine wave

Fin#
indicator

(V)MQN574_ , (V)MQF574_

(V)MQN576_ , (V)MQF576_

I : for TCHO B for TCHO
WG for WOTCKD W for WCTCHD
———* Product Series —* Product Series
I 1T I 1T
WO KK b Freauency WO R — 1 Freauency
MEC WX ex; 1500,000 - 1500 oMEC i g ;1500000 - 1500
| | | |
l Ly ¢ Month 3 : Takle 2 l L4 (Month 3: Takle 2
Fin # 1 ([ Year ) ex: 2024 - 4 Pin 1 [ Year ) ex: 2024 - 4
indicator ——F Cutput weavetorm indicator  ——* Dutput waveform
T CMOS output T CMOS output
P PECL output P : PECL output
O LYDS output O LVDS output
(V)MQF326_ , (V)MQN326_ , (V)MTF326_ (V)MJF538_ , (V)MTF538_ (V)MJF326_
Frequency
ex : 1500000 - 1500
Pin # 1 WM Fraguency FHRH Fregquency
[ “=200,000 - 2100 Moo Ex 2100000 - 2100
ndieator {Month)--- Table 2 o] e .
Mercury {Year) ex: 2024 - 4
Logo Pin# 1 {Month) -- Table 2 Pin# 1 {kaonth) -- Table 2
indicatar b {“ear) ey 2024 - 4 indicator % (ear) B 2024 - 4
T Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
able
Code A B C D E F G H | J K L
Supply | 5.0V |33V |[3.0V|28V|25V|[18V|15V|12V[1.0V
Table 3
Voltage B D E F H J L N P
Week 1 4 6 7 9 10 11 12 13
Code A B C D E F G H | J K L M
Week 14 15 16 17 18 19 20 21 22 23 24 25 26
Table 4 Code N (e} P Q R S T u \Y W X Y z
Week Code | week | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39
Code a b c d e f g h i j k | m
Week 40 41 42 43 44 45 46 47 48 49 50 51 52
Code n o p q r s t u \ w X y z
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Part Number Formats and Product Marking Rules

[OCXO] Oven Controlled Crystal Oscillators

. Holder Type
Type Thru-Hole types SMD types Waveform
OC x x xx=13,14,18,19, 32 xx=12,41,51 Square Wave ; True Sine Wave ; Clipped Sine Wave
. Part Number Format and Example
[1] [2] [3] [4] [5] [6]
Holder Output Supply - Center - Frequency / Operating
Type Wave Voltage Frequency Stability Temp. Range
E (1) oc14 T 5 - 5.000 - 10 % -40+85
EL (2) oc18 E 5 - 100.000 - 100 J/ -30+70
g (38) ocs1 S 3 - 10.000 - 30 / -20+70
Wi 4) oc12 E 3 - 10.000 - 200 J/ 0+70
Ex (1) : OC14T5- 5.000 - 10/ -40+85 [ OC14 type , Square Wave , 5.0V , 5.000MHz , + 10ppb from -40°C to 85°C ]
Ex (2) : OC18E5 - 100.000 - 100 /-30+70 [ OC18 type , True Sine Wave , 5.0V , 100.000MHz , + 100ppb from -30°C to 70°C ]
Ex (3): OC51S3 -10.000 - 30/ -20+70 [ OC51 type , Clipped Sine Wave , 3.3V , 10.000MHz , + 30ppb from -20°C to 70°C ]
Ex (4): OC12E3 - 10.000 - 200/ 0+70 [ OC12 type , True Sine Wave , 3.3V , 10.000MHz , +200ppb from 0°C to 70°C ]
(1] Holder Type
" OC_ _ " stands for OCXO ,
" T "stands for Square Wave , " E " stands for True Sine Wave , " S " stands for Clipped Sine Wave
[2] ex 1:0C14T , OC14 package , Square Wave ; ex?2: OC18E , OC18 package , True Sine Wave ;
ex 3:0C51S , OC51 package , Clipped Sine Wave ; ex4: OC12E , OC12 package , True Sine Wave
[3] Supply voltage , " 5 " for 5.0vD.C , " 3 " for 3.3V D.C
[4] Center Frequency in MHz
[5] Frequency stability in £ _ ppb ; ex1:+10ppb --- 10 , ex 2 :+ 100ppb --- 100 , ex 3 : + 30ppb --- 30 , ex 4 : + 200ppb --- 200
(6] Operating temperature range in °C
ex 1:-40 °C to 85°C ----- -40+85 ; ex2:-30 °C to 70°C ----- -30+70 ; ex3:-20 °C to 70°C ----- -20+70 ; ex 4 :0 °C to 70°C ----- 0+70

. Produ

ction Marking Rules

General OCXO package types marking rules

——F Cutput waveform

T : Square wave

E : True sine wave

S I Clipped Sine Wave

Fcid Type ——F Input Yoltage
s Jofor+ 33
OCHY W Wy S for+50%
Freguency
sngoomHr CO[[ U AR RMAE
o MEC MM
Fin# lindicator + ———+ lot code
b L (Month): Takle 2

Mercury Loga L (earl:ex: 2021 -1

e Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
apble
Code A B C D E F G H | J K L
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Part Number Formats and Product Marking Rules

[ M.C.F.] Monolithic Crystal Filters
. Holder Type
SMD Types :
Dip Types : \ 49T \ \ U1 \ \ us \ \ S1 \ \ S2 \ \ L1 \ \ L2 \
. SMD Type (7.0 * 5.0 * 1.3 mm ) Part Number Format and Example
[1] [2] [3] [4]
Frequency MQ Width Poles
Code Code Code
Examples 45 MQ 15 B
Ex: 45MQ15B [ 45.000MHz , SMD type MQ , Passband : +7.5KHz , 4poles ]
. Dip Type Part Number Format and Example
[1] [2] [3] [4] [5] [6]
Frequency M Width Poles Holder Temperature
Code Code Code Type range
Examples 21 M 15 B us

Ex: 21M15BU5 [ 21.400MHz , Dip Type , Passband : +7.5KHz , 4poles , RoHS compliant , U5 Dip type ]

[1]

Freq. code : " 10 " for 10.700MHz , " 21 " for 21.400MHz , " 21.7 " for 21.700MHz , " 45 " for 45.000MHz , " 50.85 " for 50.850MHz

Freq. code : If none standard freq. please show freqency with one decimal point .

[2] |"M" Dip Type,

"MQ" SMD Type

[3] Pass band width ( 3dB ) (min.)

"7.5"for£3.75KHz , " 15" for+ 7.5KHz , " 20 " for + 10KHz , " 30 " for + 15KHz ,

No. of poles

[4]

" A" for2poles, "B "for4poles , "C"for6 poles , "D " for 8 poles

[5] Dip type holder type

[6]

Standard operating temperature range is -20°C to 70°C ,

If non-standard please enter the desired temp. range after " / " , for example "/ -30+70 " :-30°C to 70°C

. Production Marking Rules

General MCF

package types marking rules

U5 series

U1, 49T series

MQ series

. P Bancwicth coc Freq. [ 7 Pass Bandwicth code
re. [ Pazs Bandwi code o Mo, of ool Fretuenc .
coas — Mo of poles AI:! ?Drpgepsnles qude Y Pass Bandwidth code

& for 2 poles El for 4 poles ' Ma. of paoles

E ;E: g Eg:zz . C: for 6 poles . & far 2 ;:u:-lest.‘1

. ' A D: for 8 poles E:for 4 poles (1pc),
J_ | Do for § poles = O I K HR M OAR K B2 for 4 pales ¢ 1 pair,
A MEC % %
MEC WX MEC HHK I
—p lot code = | L’
— [ Month 7 Table 2 1 - lot code
l—} ot code .
b (vear) - o L [ Morth ) : Table 2
e IF0E0 --- 0 b [ Morith ] - Table % (Year):ex: 2020 --- 0
2021 --- 1 L (Vear) 2021 ---1
ﬂ 'ﬂ/ ex 2020 --- 0
2021 --- 1
S Month | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
aple
Code A B C D E F G H | J K L

Mercury www.mercury-crystal.com
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Emboss Taping and Reel Specifications

[ Crystal Units ] [ M.C.F.Units]
G
) T | ! —
-\ O00Eo H
H-C + H— D —
"l b L
I Carrier Type Dimensions (unit : mm ) £0.3mm
A B C D E F G H I pcs / reel

X11 8.00 1.79 1.39 4.00 0.45 0.25 4.00 2 1.50 1.75 3000
X21 8.00 2.30 1.90 4.00 0.60 0.20 4.00 31.50 1.75 3000
X22 8.00 2.80 2.25 4.00 1.10 0.30 4.00 2 1.50 1.75 3000
X32 8.00 3.40 2.70 4.00 1.40 0.25 4.00 31.50 1.75 3000
X2012 8.00 2.25 1.45 4.00 0.75 0.25 4.00 2 1.50 1.75 3000
X3215 12.00 3.40 1.70 4.00 1.00 0.30 4.00 31.50 1.75 3000
MJ 12.00 5.30 3.60 8.00 1.40 0.30 4.00 2 1.50 1.75 1000
MQ 16.00 7.20 5.40 8.00 1.80 0.30 4.00 31.50 1.75 1000
M49 24.00 15.00 5.00 12.00 4.25 0.40 4.00 & 1.50 1.75 1000
ML49 24.00 14.80 5.00 12.00 3.50 0.40 4.00 31.50 1.75 1000
MP4 (24 ) 24.00 13.30 5.10 12.00 4.20 0.40 4.00 2 1.50 1.75 1000
MP5 (25) 24.00 13.40 5.10 12.00 5.20 0.40 4.00 31.50 1.75 1000

I Reel Dimensions ( unit : mm ) +2.0 / -0.0mm

J K L P Q R pcs / reel
X1 180.00 9.00 12.00 13.20 2.10 - 3000
X21 180.00 9.00 12.00 13.20 2.10 - 3000
X22 180.00 9.00 12.00 13.20 2.10 - 3000
X32 180.00 9.00 12.00 13.20 2.10 - 3000
X2012 180.00 9.00 12.00 13.20 2.10 - 3000
X3215 180.00 13.00 16.00 13.20 2.50 - 3000
MJ 180.00 13.00 16.00 13.20 2.50 - 1000
MQ 180.00 17.20 19.30 13.30 2.20 22.00 1000
M49 330.00 24.50 29.10 13.00 2.20 17.30 1000
ML49 330.00 24.50 29.10 13.00 2.20 17.30 1000
MP4 (24 ) 330.00 24.50 29.10 13.00 2.20 17.30 1000
MP5 (25) 330.00 24.50 29.10 13.00 2.20 17.30 1000
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Emboss Taping and Reel Specifications

[ Crystal Oscillator Units ]

I | -]
| e |
Q
I Carrier Type Dimensions ( unit : mm ) £0.3mm
A B C D E F G H I pcs / reel
H21 8.00 2.30 1.90 4.00 0.90 0.25 4.00 @ 1.50 1.75 3000
H_22 8.00 2.80 2.25 4.00 1.10 0.30 4.00 @ 1.50 1.75 3000
H_32 8.00 3.40 2.70 4.00 1.40 0.25 4.00 @ 1.50 1.75 3000
H_53 12.00 5.30 3.60 8.00 1.40 0.30 4.00 @ 1.50 1.75 1000
H_57 16.00 7.30 5.30 8.00 1.90 0.30 4.00 @ 1.50 1.75 1000
SWo 16.00 7.20 5.40 8.00 1.80 0.30 4.00 @ 1.50 1.75 1000
H_216 8.00 2.30 1.90 4.00 0.90 0.25 4.00 @ 1.50 1.75 3000
H_ 226 8.00 2.80 2.25 4.00 1.10 0.30 4.00 @ 1.50 1.75 3000
H_ 326 8.00 3.40 2.70 4.00 1.40 0.25 4.00 @ 1.50 1.75 3000
H_ 536 12.00 5.30 3.60 8.00 1.40 0.30 4.00 @ 1.50 1.75 1000
H_576 16.00 7.30 5.30 8.00 1.90 0.30 4.00 @ 1.50 1.75 1000
H_ 328 8.00 3.40 2.70 4.00 1.40 0.25 4.00 @ 1.50 1.75 3000
H_ 538 12.00 5.40 3.60 8.00 1.70 0.30 4.00 @ 1.50 1.75 1000
H_578 16.00 7.30 5.30 8.00 1.90 0.30 4.00 @ 1.50 1.75 1000
H_43 24.00 11.80 10.00 16.00 5.00 0.30 4.00 @ 1.50 1.75 500
I Reel Dimensions (unit : mm ) +2.0 / -0.0mm
J K L P Q R pcs / reel
H21 180.00 9.00 12.00 13.20 2.10 - 3000
H_22 180.00 9.00 12.00 13.20 2.10 - 3000
H_32 180.00 9.00 12.00 13.20 2.10 - 3000
H_53 180.00 13.00 16.00 13.20 2.50 - 1000
H_57 180.00 17.20 19.30 13.30 2.20 22.00 1000
SwWo 180.00 17.20 19.30 13.30 2.20 22.00 1000
H_216 178.00 8.40 11.40 13.30 2.50 20.50 3000
H_ 226 180.00 8.40 11.40 13.20 2.10 - 3000
H_ 326 180.00 9.00 12.00 13.20 2.10 - 3000
H _ 536 180.00 13.00 16.00 13.20 2.50 - 1000
H_576 180.00 17.20 19.30 13.30 2.20 22.00 1000
H_ 328 180.00 8.00 12.00 13.20 2.10 - 3000
H _ 538 180.00 13.00 16.00 13.20 2.50 - 1000
H_ 578 180.00 17.20 19.30 13.30 2.20 22.00 1000
H_43 330.00 24.50 29.10 13.00 2.20 17.30 500
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Emboss Taping and Reel Specifications

[ VCXO ] [ (VC)TCXO ]
™ —
(= i
| | | u
- C-b‘ H— D —)‘
— L
I Carrier Type Dimensions ( unit : mm ) £0.3mm
A B C D E F G H I pcs / reel
G_226 8.00 2.80 2.25 4.00 1.10 0.30 4.00 31.50 1.75 3000
G_326 8.00 3.40 2.70 4.00 1.40 0.25 4.00 21.50 1.75 3000
G_536 12.00 5.30 3.60 8.00 1.40 0.30 4.00 31.50 1.75 1000
G_576 16.00 7.30 5.30 8.00 1.90 0.30 4.00 21.50 1.75 1000
G_538 12.00 5.40 3.60 8.00 1.70 0.30 4.00 31.50 1.75 1000
G_578 16.00 7.30 5.30 8.00 1.90 0.30 4.00 31.50 1.75 1000
(V)M21 8.00 2.30 1.90 4.00 0.90 0.25 4.00 31.50 1.75 3000
ME21 8.00 2.30 1.50 4.00 1.35 0.25 4.00 2150 1.75 3000
(V)M22 8.00 2.80 2.25 4.00 1.10 0.30 4.00 31.50 1.75 3000
(V)M_32 8.00 3.71 2.80 4.00 1.75 0.25 4.00 2150 1.75 3000
(V)M_326 12.00 3.60 2.90 4.00 1.70 0.30 4.00 31.50 1.75 1000
(V)M_53 12.00 5.30 3.60 8.00 1.40 0.30 4.00 2150 1.75 1000
(V)M_538 12.00 5.40 3.60 8.00 1.70 0.30 4.00 31.50 1.75 1000
(VIM_57(2) 16.00 7.40 5.50 8.00 2.80 0.35 4.00 2150 1.75 500
(V)M_43 (63) 24.00 11.80 10.00 16.00 5.00 0.30 4.00 31.50 1.75 500
I Reel Dimensions (unit : mm ) +2.0 / -0.0mm
J K L P Q R pcs / reel
G_226 180.00 9.00 12.00 13.20 2.10 - 3000
G_326 180.00 9.00 12.00 13.20 2.10 - 3000
G_536 180.00 13.00 16.00 13.20 2.50 - 1000
G_576 180.00 17.20 19.30 13.30 2.20 22.00 1000
G_538 180.00 13.00 16.00 13.20 2.50 - 1000
G_578 180.00 17.20 19.30 13.30 2.20 22.00 1000
(V)M21 180.00 9.00 12.00 13.20 2.10 - 3000
ME21 180.00 9.00 12.00 13.20 2.10 - 3000
(V)M22 180.00 9.00 12.00 13.20 2.10 - 3000
(V)M_32 180.00 9.00 12.00 13.20 2.10 - 3000
(V)M_326 180.00 13.00 16.00 13.20 2.50 - 1000
(V)M_53 180.00 13.00 16.00 13.20 2.50 - 1000
(V)M_538 180.00 13.00 16.00 13.20 2.50 - 1000
(VM_57(2) 180.00 17.20 19.30 13.30 2.20 22.00 500
(V)M_43 (63)| 330.00 24.50 29.10 13.00 2.20 17.30 500
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Mercury Electronic Ind. Co., Ltd.

CONTACT

TEL +886-2-2406-2779
FAX +886-2-2496-0769
EMAIL sales-tw@mercury-crystal.com
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