EMI Reduction Spread Spectrum Clock Oscillators

Thru-Hole SMD

Y group

@ Reduce electromagnetic interference (EMI) by approx. 7 dB to 16 dB
@ Operates with a +2.5V and 3.3V supply Voltage
@ 5.0x3.20r 7.0 x5.0 mm package size

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

Y group

R group

‘ Group

Available Packages

Frequency Range

3HM572-R (7.0*5.0*1.4mm)
(3.5~165.0 MHz )

3HM572 -Y (7.0*5.0* 1.4 mm)

(8.0~ 165.0 MHz )

3HM53-R (5.0*3.2*1.2mm)
(6.0 ~ 160.0 MHz )

3HM53-Y (5.0*3.2*1.2mm)
(10.0 ~ 160.0 MHz )

3HM57 -P (7.0*5.0*1.8 mm)

(13.0 ~ 220.0 MHz )

Spread Type Total% Down Spread Center Spread Type Total% Down Spread | Center Spread | Total% Down Spread Center Spread
1.0% -1.0% (D1.0) | £0.5% (C0.5) 0.5% -0.5% (D0.5) | £0.25% (C0.25)
( ) ( ) 3HM53
1.0% -1.0% (D1.0 £0.5% (C0.5 0.75% | -0.75% (D0.75)| +0.375% ( C0.375
3.0% -3.0% (D3.0) | +1.5% (C15) ° ag ) o )
1.25% | -1.25% (D1.25)| +0.625% ( C0.625)
Spread Percentage 1.0% -1.0% (D1.0) | +0.5% (C0.5)
2.0% -2.0% (D2.0) +£1.0% (C1.0)
3HM57 2.0% -2.0% (D2.0) | #1.0% (C1.0)
30% | -3.0%(D30) | +15%(CL5) 3.0% -3.0%(D3.0) | +15%(C15)
3.0% | -3.0%(D30) | £L5%(CLS5) | 3750 | -3.750 (D3.75)| +1.875% (C1.875)

EMI Reduction
( EMI reduction apply to

the whole spectrum. )

7 dB (min.) , 100MHz at C0.25
9 dB ( min.) , 100MHz at C0.5
15 dB ( min.) , 100MHz at C1.5

9 dB ( min.) , 100MHz at C0.5
12 dB ( min.) , 100MHz at C1.0

15 dB ( min.) , 100MHz at C1.5

7 to 16 dB ( typical ) for the main mode

Modulation Carrier Freq.

( Dither rate )

6.9 KHz ( min.) ; 55.5 KHz ( max.)

Frequency dependent . Call for details

12 KHz ( min.) ; 42 KHz ( max.)

Frequency dependent . Call for details

25.3 KHz ( min.) ; 58.6 KHz ( max.)

Frequency dependent . Call for details

Input Voltage ( Vpp ) Vpp = +3.3V 5% Vpp = +3.3V 5% Vpp = +3.3V +5%
Output Logic " High ", "1." 2.4V (min.) 2.4V (min.) ; 3.2V (typ.) 2.4V (min.)
Output Logic " Low "," 0" 0.5V ( max.) 0.5V (max.) ; 0.2V ( typ.) 0.4V ( max.)

Rise Time / Fall Time

4n sec. (max.) [ 10% Vpp <> 90% Vpp |

6n sec. (max.) [ 10% Vpp <> 90% Vpp ]

4n sec. ( max.) [ 10% Vpp <> 90% Vpp |

Load

15pF

15pF

15pF

Start-up Time

2 m sec. (typ.); 5m sec. ( max.)

2 m sec. (typ.); 5 msec. ( max.)

2 m sec. (typ.) ; 5m sec. ( max.)

Current Consumption

10.0 ~ 50.000 MHz : 10mA ( typ.)
50.0 ~ 100.0 MHz : 18mA ( typ.)
100.0 ~ 160.0 MHz : 35mA ( typ.)

10.0 ~ 50.000 MHz : 10mA ( typ.)
50.0 ~ 125.0 MHz : 27mA (typ.) , 44mA ( max.)

25mA ( typ.) ; Frequency dependent

Duty Cycle

50% * 5%

50% * 5%

50% * 5%

Storage Temperature

-55°C to + 125°C

-55°C to + 125°C

-55°C to + 125°C

Aging

+ 5 ppm per year ( max.) ; Ta=+25°C

+ 5 ppm per year ( max.) ; Ta=+25°C

+ 5 ppm per year ( max.) ; Ta = +25°C

Output Enable Function
on pad 1

OE enable high. Output is high impedance when taken low .

Enable / disable time: 100 ns max.

Do not make connection to this pad .

No OE option available.

Frequency Stability Codes
( exclude modulation )

Frequ. Stability over Operating Temperature Range + 25 ppm + 50 ppm + 100 ppm
Commercial (-10°C to +70°C ) A B C
Industrial ( -40°C to +85°C ) D E F
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I Part Number Format and Example

[1]

[2] (3]

[4] (5] (6] [7]

Supply Holder - Frequency T - Center Group - Spread type
Voltage Type Stability Frequency Type Percentage
8 | @ 3 HM 572 - T - 10.000 R - C15
% 2) 3 HM53 - F T - 75.000 Y - D1.0
W) 3 HM 43 - - 100.000 P - D3.0
[ 11| Supply voltage code : " 3" for +3.3V
[2]| Holder Type (HM53, HM57 , HM572 or HM43))
(3] -10°C ~ 70 °C "A"+£25ppm ;" B"+50ppm ;" C"+100ppm ;
-40°C ~ 85 °C "D"+25ppm ;" E" +50ppm ;" F "+ 100ppm ;
[4]|"T"for OE Function, "T" is standard for all grounds except for group P .
[ 51| Frequency in MHz
[6]| Group "R" , " P "or "Y"
[ 71| Spread type & percentage ; " C " for center spread , " D " for down spread

I EMI Test Data : 3HM57-B-100.000R , 100.0MHz Group "R " , Modulation Carrier Frequency = 34.687KHz

o Mo modeulation Spreadtype & % =C0.25 o Spreadtype & % =C05 o Spread type & % =C1.5
- -12.54dbrm
-20 3. 3dbm -20 -11.19dbm -20 12 98 dbm -20
-4 -40 - -40) -40
é -kl -‘".J é -&0 ‘IJ é -kl é -&0 Ty
—SDM -20 d__;_/ -30) ] -
B T R 15 N T/ B R T R /T T B T R 15 R T/ B R T R /T A [
Freguency f[ MHz ] Freguency f[ MHz ] Freguency ! [ MHz ] Freguency f[ MHz ]
I Whole Spectrum EMI Data: 3HM57-B-100.000R , 100.0MHz Group "R " , Modulation Carrier Frequency = 34.687KHz
Mo modeulation Spread type & % = C025 Spreadtype & % =C05 Spreadtype & % =C1.5
i} 1] i} i}
20 3E21R20.15 SR04 s 1121 -33.37 4807
£ -0 £ 40
= &0 T g0
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EMI Test Data (" P "group)

125.0 MHz at various spread percentages.
Modulation Carrier Frequency : 48.8 KHz

" P " group, cycle to cycle jitter .
32.59 ps (min.) ; 39.76 ps ( max. )

Jitter Test Data (" P " group)

ErIl Reduction { dB )

. Harmonic { S5T Fout = 126,0 MHz ) , Group " P "

1 3 2 v

] 11 13 13 17

IMeasure  Analyze  Utilities  Help
A

19 [:Aof 2)

——025% —B—05%

——1 0% ——20% B-25% = 30%

Delote
All

Main mode -
Endl reduction ¢den =10 Log §
3rd Harmonic
EMI reduction (dB) =10 Log {
5th Harmonic
Ehdl reduction (dBy=10 Log ¢

total % * freqency (MHZ
n1z2

J
total % * freqency (MHZ *

012

total % * fregency (MHZD *

012

mE |

Sample rate : 20.0 G Sa/sec.;No. of sample :1000;Edge Direction: Rising edges
3 For more technical information please visit the following web site :
) Www . mercury -crystal.com and down load our technical note
g ) TN-020 ( Title : Low EMI Spread Spectrum Clock Oscillators )
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I Outline Dimensions ( Unit : mm ) , Suggested pad Layout for SMDs

[HM 53] For group : R [HM 57] For group : “

’ y E: = 012201 = = f+-1.4£01
‘_.I - " : : :
a - ]
1l mEC T - = | Bottom view I
b =
ol e I Tz =
1 .
254 I‘—’|5 08 =
f—————-508 ' -
Pad Connections : I@—@+ Pad Connections
Pad1:oE 1| Pad 1 : Mo Connection
Pad 2 Groud ~ Land Patterm 2 Fad 2 : Groud
Pad 3 : Output I B Pad 3 : Output
Fad 4 : Supply Voltage 2_54_|4_.| f—f 2.2 Pad 4 : Supply Vaoltage
[HM 572] For group : R [HM 43] For group : R
70+02 9502 —=1.3+0
|4—.| = - foh 14201 T_ii-- +| _.‘ 7O+04
o] |
| oy |
& _ o 2 3 -
H Bottam Yiew I + ;JL ID
9 * I MEC + 1 4 o
o= 1—‘I‘__ 1o ET
= o —H 14201
i,"«i ]

I@—@..H_ﬂ. Fad Cwnectmns: mz@i; Pad Connections -
oF

Pad1:cE e Pad 1 OE or Mo Connection

= | Land Patterm | 2 Pad 2 Groud Pad 2: Groud
[ I B Pad 3: Output [  Pad3:outpu
2544 ot 22 Pad 4 : Supply Voltage N r— Pad 4 : Supply Voltage
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Emboss Taping and Reel Specifications

[ Crystal Oscillator Units ]

G r
L
T —o
l - J
¥
—F L
Carrier Type Dimensions (unit : mm )
A B C D E F G H I pcs / reel

H_22 8.0 2.8 2.3 4.0 11 0.3 4.0 @ 1.50 1.75 3000

H_32 8.0 34 2.7 4.0 1.4 0.3 4.0 @ 1.50 1.75 3000

H_53 12.0 5.3 3.6 8.0 1.4 0.3 4.0 @ 1.55 1.75 1000

H_57 16.0 7.3 53 8.0 1.9 0.3 4.0 @ 1.55 1.75 1000

SWO 16.0 7.2 54 8.0 1.8 0.3 4.0 @ 1.55 1.75 1000
H_576 16.0 7.2 54 8.0 1.8 0.3 4.0 @ 1.55 1.75 1000
HP_576 16.0 7.2 54 8.0 1.8 0.3 4.0 @ 1.55 1.75 1000
HD_576 16.0 7.2 5.4 8.0 1.8 0.3 4.0 @ 1.55 1.75 1000

H_42 24.0 12.4 10.3 16.0 51 0.3 4.0 @ 1.55 1.75 500

H_43 24.0 12.4 10.3 16.0 51 0.3 4.0 @ 1.55 1.75 500
Reel Dimensions (unit : mm )

J K L M N (0] P Q R pcs / reel

H_22 180.0 9.0 12.0 - - - 13.2 21 - 3000

H_32 180.0 9.0 12.0 - - - 13.2 21 - 3000

H_53 180.0 13.0 16.0 - - - 13.2 25 - 1000

H_57 180.0 17.2 19.3 - - - 13.3 2.2 22.0 1000

SWO 180.0 17.2 19.3 - - - 13.3 2.2 22.0 1000
H_576 180.0 17.2 19.3 - - - 13.3 2.2 22.0 1000
HP_576 180.0 17.2 19.3 - - - 13.3 2.2 220 1000
HD_576 180.0 17.2 19.3 - - - 13.3 2.2 220 1000

H_42 330.0 30.0 25.0 - - - 134 25 19.5 500

H_43 330.0 30.0 25.0 - - - 134 2.5 19.5 500
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