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Im I R : Ultra-L ow Jitter XTAL Oscillator with Fanout

ClockWorks® FUSION

General Description Features

MX852EB0027 CMIC™ (clock management IC) is a » Generates 5 output clocks

member of the ClockWorks® FUSION family of * Frequency and output logic:

devices that integrates the crystal, synthesizer and fanout -100MHz HCSL x 5

buffersin asingle 5mm x 7mm LGA Package.

Integrating the entire clock chain delivers 200fs typical * Integrated quartz crystal for frequency reference
phase noise performance including fanout and crosstalk. * Typical phase noise:

The device operates from a 2.5V or 3.3V power supply. -100fs (Integration range: 1.875MHz-20MHz)

-200fs (Integration range: 12kHz-20MHz)
L » Complete ultra-low jitter clocking solution
Applications + OE on banks 1 and 2
» 2.5V or 3.3V operating voltage range
* PCI-Express « +50ppm total stability
* Storage « -40°C to +85°C temperature range
* 38-Pin 5mm x 7mm LGA package
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Ordering Information

Ordering Part Number Marking Linel | MarkingLine3 Shipping Package
MX852EB0027 MX852E B0027 Tube 38-Pin 5mm x 7mm LGA
MX852EB0027 TR MX852E B0027 Tape and Reel 38-Pin 5mm x 7mm LGA

Devices are Green and RoHS compliant. Sample material may have only a partial top mark.
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Pin Description

Pin Number Pin Name Pin Type Pin Level Pin Function
1,7,8 VDDA PWR Analog Power Supply
2,938 VDD PWR Power Supply
3,4 /Q5, Q5 O, Diff HCSL Bank 2 Clock Output Frequency = 100MHz
1851;42152262;;73 1 DNC Do not connect anything to these pins.
6,24, 25 VSS PWR Power Supply Ground. The exposed pad must be
EPAD (Exposed Pad) connected to the VSS ground plane.
10 DNC Do not connect
1 oE1 58 LveMs | e 1 Enble, 45 s LU
12, 13, 20 VSS PWR Crystal Ground
2 02 58 LveMs | e 1 Entle, 45 s LU
26, 27 /Q1, Q1 O, Diff HCSL Bank 1 Clock Output Frequency = 100MHz
29, 30 1Q2, Q2 O, Diff HCSL Bank 1 Clock Output Frequency = 100MHz
32,33 /Q3, Q3 O, Diff HCSL Bank 1 Clock Output Frequency = 100MHz
34 VDDO1 PWR Power Supply for the Outputs on Bank 1
35, 36 1Q4, Q4 O, Diff HCSL Bank 2 Clock Output Frequency = 100MHz
37 VVDDO02 PWR Power Supply for the Outputs on Bank 2
07/13/15 3 M9999-071315-A
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Absolute Maximum Ratingst

Operating Ratings?

Supply Voltage (VDDA, VDD, VDDOX)............... +4.6V Supply Voltage (VDDOx, VDD, VDDA)
Input Voltage (VIN).....cccoeeeveenene -05vtovbDD+0OS%v L. +2.375V to +3.465V
Lead Temperature (soldering, 20S).......cccoecvrennene 260°C Ambient Temperature (TA).....cccceuee.. -40°C to +85°C
Storage Temperature (Tg ).....cveeeereeeenees -65°C to +150°C Junction Thermal Resistance
LGA (T;,) Stll AN 38.5°C/W
Electrical Characteristics®
VDD = VDDA =VDDO1 =VDDO2 = 3.3V +5% or 2.5V 5%
VDD = VDDA = 3.3V £5%, VDDO1 = VDDO2 = 3.3V +5% or 2.5V 5%
TA = -40°C to +85°C, unless otherwise noted.
Symbol | Parameter Condition Min. Typ. Max. Units
2.5V Operating Voltage 2.375 25 2.625
VDDX 3.3V Operating Voltage 3.135 33 3.465 v
IDD Core Supply Current Outputs not loaded 204.0 mA
FO Output Frequency Bank 1 and 2 100 MHz
- - Note 4. Frequency stability over temperature +20
Fstability | Frequency Stability Total stability +50 ppm
Tstart Start-Up Time 20 ms
Tskew Output-to-Output Skew | Note 5 50 ps
. . 20% - 80%
TRITF Output Rise/Fall time HCSL ouput 150 300 450 oS
obDC Output Duty Cycle <350MHz output frequencies 48 50 52 %
100MHz HCSL
) Integration range (12kHz-20MHz) 254
RMS Phase Noise Integration range (1.5MHz-20MHz) 118 fs
Tjit(@) Integration range (12kHz-40MHz) 260
Pk-Pk (E5001A, 100Hz-40MHz) 16 ps
Period Jitter RMS (E5001A, 100Hz-40MHz) 135 fs
PK-PK (10K Samples, DSA80000B) 5 10 ps
LVCMOS Inputs DC Electrical Characteristics (OE1, OE2)®
VDD = 3.3V £5% or 2.5V £5%, TA = -40°C to +85°C
Symbol | Parameter Condition Min. Typ. M ax. Units
VIH Input High Voltage 2 VDD +0.3] V
VIL Input Low Voltage -0.3 0.8 \%
IH Input High Current VDD = VIN = 3.465V 150 PA
1L Input Low Current VDD =3.465V, VIN = 0V -150 PA
Notes:

1. Permanent device damage may occur if absolute maximum ratings are exceeded. Thisisastress rating only and functional operation isnot implied at
conditions other than those detailed in the operational sections of this data sheet. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

2. The datasheet limits are not guaranteed if the device is operated beyond the operating ratings.

3. The circuit is designed to meet the AC and DC specifications shown in the Electrical Characteristics table after thermal equilibrium has been established.

4. Inclusive of temperature drift, aging, initial accuracy, shock, and vibration. Operating temperature range dependent on part number configuration.

5. Skew between output buffers. Measured at the output differential crossing points. Appliesto outputs at the same supply voltage using same output format.
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HCSL DC Electrical Characteristics®
VDD =VDDO1 =VDDO2 = 3.3V +5% or 2.5V 5%
VDD = 3.3V £5%, VDDO1 = VDDO2 = 3.3V £5% or 2.5V 5%
TA =-40°C to +85°C, RL = 50 Ohmsto VSS
Symbol | Parameter Condition Min. Typ. Max. Units
VOH Output High Voltage 660 700 850 mV
VOL Output Low Voltage -150 0 27 mV
Vcross Crossing Point Voltage 250 350 550 mV
07/13/15
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Application Information

Output Traces

Design the tracesfor the output signals according to
the output logic requirements. If LVCMOS is

unterminated, add a30 Ohmsresistor in serieswith
the output, as close as possible to the output pin and
start a 50 Ohms trace on the other side of the resistor.
For differential traces you can either use a differential
design or two separate 50 Ohms traces.

For EMI reasons, it is better to use a baanced
differential design.

LVDS can be AC coupled or DC coupled to its
termination.

Power Supply Filtering Recommendations

Power Supply Decoupling

Place the smallest value decoupling capacitor
(4.7nF below) between the VDD and VSS pins,
as close as possible to those pins and at the same
side of the PCB as thelC. The shorter the
physical path from VDD to capacitor and back
from capacitor to VSS, the more effective
the decoupling.

Use one 4.7nF capacitor for each VDD pin.

The impedance value of the Ferrite Bead (FB)
needs to be between 240 Ohms and 600 Ohms
with a saturation current >=150mA.

The VDDOL1 and VDDO2 pins connect directly
to the VDD Plane. All VDD pins connect to
VDD after the power supply filter.

Preferred filter, using Micrel MI1C94300 or M1C94310 Ripple Blocker:

VDD PLANE

i

Alternative, traditional filter, using aferrite bead:

F
80 to 240:!
~0.50

RIPPLE

BLOCKER] | [ | vDD
F

mio.om?vr 4.7n

Vdd Plane —NWTW J_

Vdda

1 L

104F ! n.mﬁl 0.047uF ! 0.01pF ! 4.7nF

Figure 1. VDDA (Analog) traditional Pi filter

~0.50

Vdd

vdd Plane —AA/\/ T J_ J_ J_ J_ J_ L

I e B S !

Figure 2. Recommended Power Supply Filtering

Vdd Plane J- J_ J_ J_ J_ J_ Vddo

1 -1-131

Figure 3. Recommended decoupling for each VDDO
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Timing Diagrams

T
ODC= T—1 x100%
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Figure 4. Duty Cycle Timing Figure5. All Outputs Rise/Fall Time

RM S Phase/Noise/Jitter

RMS PHASE NOISE/MJITTER

PHASE NOISE PLOT

/ \\AﬂﬂASE NOISE MASK

f f
' OFFSET FREQUENCY

RMS JITTER = VAREA UNDER THE MASKED PHASE NOISE PLOT

NOISE POWER

Figure 6. RM S Phase/Noise/Jitter

Output Termination

VDDO
OSCILLOSCOPE

Z0 =50Q

500
VSS

Figure7. HCSL Output Load and Test Circuit
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—=3. 7483 dBbrn
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Figure 8. 100MHz HCSL Output, 12kHz-20M Hz 254fs
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20,00 1 3k 11 dHz “12F.5824 dBcfHz

4: 100 kHz  +135.9%38 dBcfHz

5t |1 [MHZ -145.1591 dBcfHz
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Figure9. 100MHz HCSL Output, 1.5MHz-20M Hz 118fs
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(= Agilent ES052B Signal Source Analyzer.

er'hase Moise 10.00dB/ Ref -20.00dBEc,Hz

_20.00 p - Cartier 100.001416 mMHz 0.1353 dBr
i 2E] 1 kA= -176.6732 dBc/Hz
3z 10 kHz -133./9334 dBC/H=
=000 14z 100 kHz | -137.8200 dBEcC/Hz |
5E 1 MH=z —144.1655 dBC/H=Z
34 5 MHZ -158.6188 dBC/H=
—40.00 LFE A0 MHE ~-164,8663 dEC /H=z
Sz 20 MH= -l166.1586 dBc H=
=14 30 MH=z -157.4225 dBC /H=Z
-50.00 =100 40 MHZ  —167.8393 dBcsHE
el start 12 HHz
stop 40 MHZ
-60.00 T = T T T T T T TrorCenter 200006 MHZ
Span 39.988 MHz
=== NOJiSE ===
-70.00 analysis Range x: Band marker

Analysis rRange v: Eand marker
Inty Moise: —-FE.7570 dBc  39.9% MHz
-80.00 RME HMoise: 163,18 pnacd
9.34952 mdegy
a0.00 | || | 1 | | | | | RMS| Jitter: 259,705 fisec
S ResiduaT | Fm: 1. 00281 kHz

-100.0
-110.0
-1z20.0
-120.0
-140.0

-150.0

-160.0

-170.0 7

Stop 40 MHz
Fh: el o O] OV jFow OV At OdB|ExtRef L | ExtRefz)Stop |t

Figure 10. 100MHz HCSL Output, 12kHz-40M Hz 260fs

07/13/15 9 M9999-071315-A
MX852E-1480-Rev 0.7 tcghelp@micrel.comor (408) 955-1690


mailto:tcghelp@micrel.com

Micrel, Inc. MX852EB0027

File Control Setup Measure
Acquisition is stopped.
40.0 GSa/ls 1.00 kpts

Analyze Utilities

Help

4 Mar 2015 8:30 AM

12GHz Standard BW

| e ¥ % BN " EEC |
_ i Scales |

EISGEEl Measurement Clock TIE(1) -5.533 fs Median Hits 108.19 khits
All Y Scale 21 hits/ 637.184 fs Mode Peak B4 hits
Y Offset 0 hits 73.5% pP-p
¥ scale 1.088 ps/ 84 .5% Min
X position -391 fs 98.9% [EES

Figure 11. TIE Jitter (10K samples)

File Control Setup Measure
Acquisition is stopped.
40.0 GSa/ls 1.00 kpts

Analyze Utilities Help

4 Mar 2015 8:35 AM

12GHz Standard BW

o 200rs KR oos  RICIK
(10f2) =]
—— | |Measurements i | Scales |
EISGEEl Measurement Clock TIE(1) -2.892 fs Median 3 fs Hits 108.12 khits
All Y Scale 16 hits/ 592.338 fs Mode 155 fs Peak 65 hits
Y Offset 0 hits 73.8% p-p 6.314 ps
x scale 1.0800 ps/ 84 .5% Min -3.128 ps
X position 29 fs 98.9% Max 3.186 ps
Figure 12. TIE Jitter (10K samples)
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Package | nformation and Recommended Land Pattern for 38-Pin LGA

“Jaaa|C]
BT, b B
|
E
(Y
| [—[analC] (-
i Dimensional Tol.
TOr VIEW aoo 0.100
bbb 0.070
Dimensicnol Ref
REF Min. NMom Mo,
A 1,310 1,380 1.450
ogopnO 1 a1 0.240 0.280 0.320
. O - !""l“j AZ 1.070 1.100 1.130
O e lial o O 0 4,900 5.000 5.100
.j_l'_E'_E..Jn. = B & O D1 3.500 BSC
+ 4 e O D2 7.100 | 2.200 | 2.300
ZTEBD[C E 3 [l i LE sk E £.800 | 7.000 | 7.100
4 AR * =i O El 5.000 BSC
' Seating O Irs] 0740 0O E2 24735 2.575 2.675
* T Plane O o b 0350 | 0.400 | 0.950
Al A o |_._] O z 0.250 | 0.300 | 0.350
: O - O e 0.5000 BSC
SIDE_YIEW ooogoooo f 0.050 | 0.100 0.150
& k 0.050 0.100 0.150
™ 0.150 | 0.200 0.250
4.400 n 38
RECOMMENDED LAND PATTERN
3
&
mm in diameter HILTCN 15
1 n exposed pad area. Size is

38-Pin 5mm x 7mm LGA

Note:
6. Package information is correct as of the publication date. For updates and most current information, go to www.micrel.com.

Micrel makes no representations or warranties with respect to the accuracy or completeness of the information furnished in this data
sheet. Thisinformation is not intended as a warranty and Micrel does not assume responsibility for its use. Micrel reserves the right
to change circuitry, specifications and descriptions at any time without notice. No license, whether express, implied, arising by
estoppel or otherwise, to any intellectual property rightsis granted by this document. Except as provided in Micrel's terms and
conditions of sale for such products, Micrel assumes no liability whatsoever, and Micrel disclaims any express or implied warranty
relating to the sale and/or use of Micrel products including liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright or other intellectual property right.

Micrel products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction
of aproduct can reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a)
areintended for surgical implant into the body or (b) support or sustain life, and whose failure to perform can be reasonably expected
to result in asignificant injury to the user. A Purchaser's use or sale of Micrel Products for use in life support appliances, devices
or systemsis a Purchaser's own risk and Purchaser agreesto fully indemnify Micrel for any damages resulting from such use or sale.

© 2015 Micrel, Incorporated.
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