MICROCHIP

M X852BB0030

Ultra-L ow Jitter XTAL Oscillator with Fanout

ClockWorks® FUSION

General Description

MX852BB0030 clock generator is a member of the
ClockWorks® FUSION family of devices that
integrates the crystal, synthesizer and fanout buffersin
asingle 5mm x 7mm LGA Package.

Integrating the entire clock chain delivers 162fs typical
phase noise performance including fanout and crosstalk.

The device operates from a 2.5V or 3.3V power supply.

Applications

* 10/40/400 Gigabit Ethernet
* Fibre Channel 10G/12G SERDES

Block Diagram

Features

» Generates 5 output clocks
* Frequency and output logic:
- 156.25MHz HCSL x 5

* Integrated quartz crystal for frequency reference
* Typical phase noise:
- 73fs (Integration range: 1.875MHz-20MHZz)
- 162fs (Integration range: 12kHz-20MH2z)
» Complete ultra-low jitter clocking solution
* OE on banks 1 and 2
» 2.5V or 3.3V operating voltage range
» +50ppm total stability
¢ -40°C to +85°C temperature range
* 38-Pin 5mm x 7mm LGA package
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Ordering Information

Ordering Part Number MarkingLinel | MarkingLine3 Shipping Package
MX852BB0030 MX852B B0030 Tube 38-Pin 5mm x 7mm LGA
MX852BB0030-TR MX852B B0030 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 = 156.25MHz
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 = 156.25MHz
29, 30 1Q2, Q2 O, Diff HCSL Bank 1 Clock Output Frequency = 156.25MHz
32,33 /Q3, Q3 O, Diff HCSL Bank 1 Clock Output Frequency = 156.25MHz
34 VDDO1 PWR Power Supply for the Outputs on Bank 1
35, 36 1Q4, Q4 O, Diff HCSL Bank 2 Clock Output Frequency = 156.25MHz
37 VVDDO02 PWR Power Supply for the Outputs on Bank 2
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Absolute Maximum Ratingst

Operating Ratings?

Supply Voltage (VDDA, VDD, VDDOX)............... +4.6V
Input Voltage (VIN).....cccoeoevrenene -0.5V tovDD + 0.5V Supply Voltage (VDDOx, VDD, VDDA)
Lead Temperature (soldering, 20S).......ccceeeerennene 20°Cc +2.375V to +3.465V
Case TEMPEIAUIE.....c.coeeeieeeieeeie s seeee s 115°C Ambient Temperature (TA).....cccceuee.. -40°C to +85°C
Storage Temperature (Tg).......ovvvevnnnnn. -65°C to +125°C Junction Thermal Resistance
ESD Machine Model..........coooeieeeeeeeeeeeeeeeeeererenes 200V LGA (T) Stll AT s 40°C/W
ESD Human Body Model..........ccoooviriineieicenne. 2000V
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
VDDX 25V Operat!ng Voltage 2.375 25 2.625 v
3.3V Operating Voltage 3.135 33 3.465
IDD Core Supply Current Outputs not loaded 210.36 mA
FO Output Frequency Bank 1 and bank 2 156.25 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 %
156.25MHz HCSL
. Integration range (1.875MHz-20MHz) 73
RMS Phase Noise Integration range (12kHz-20MHz) 162 fs
Tii( @) Integration range (12kHz-40MHz) 260
Pk-Pk (E5001A, 100Hz-40MHZ) 16 5 ps
Period Jitter RMS (E5001A, 100HZz-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. Max. 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 HA
1L Input Low Current VDD = 3.465V, VIN =0V -150 HA
Notes:

1. Permanent device damage may occur if absolute maximum ratings are exceeded. Thisis a stressrating only and functional operation is not 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
Environmental Specifications
Therma Shock MIL-STD-883, Method 1011, Condition A
Moisture Resistance MIL-STD-883, Method 1004
Mechanica Shock MIL-STD-883, Method 2002, Condition C
Mechanical Vibration MIL-STD-883, Method 2007, Condition B
Resistance to Soldering Heat J STD-020C, Table 5-2 Pb-free devices (except 2 cycles max)
Hazardous Substance Pb-Free/ RoHS / Green Compliant
Solderability JESD22-B102-D Method 2 (Preconditioning E)
Terminal Strength MIL-STD-883, Method 2004, Test Condition D
Gross Leak MIL-STD-883, Method 1014, Condition C
Fine Leak MIL-STD-883, Method 1014, Condition A2, R1=2x10-8 atm cc/s
Solvent Resistance MIL-STD-202, Method 215
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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
Preferred filter, using Microchip M1C94325 Ripple Blocker:

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 80 Ohms and 240 Ohms
with a saturation current >=250mA.

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

RIPPLE
VDD PLANETM J_ J_ J_ VDD

mi mio.om?vr 4.7ni
~

Figure 1. Vdd Filter Using Microchip M1C94325 Ripple Blocker

Alternative, traditional filter, using aferrite bead:

80 to 240:!
~0.50

W00 T 1 ™

Figure 2. VDDA (Analog) Traditional Pi Filter
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Figure 3. Recommended Power Supply Filtering
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Figure 4. Recommended Decoupling for each VDDO
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Timing Diagrams
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Figure5. Duty Cycle Timing Figure 6. All Outputs Rise/Fall Time
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Figure 7. RM S Phase/Noise/Jitter

Output Termination
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Figure 8. HCSL Output Load and Test Circuit

October 16, 2017 7 M9999-101617-A
MX852B-1479-Rev 0.7 tcghel p@microchip.com


mailto:tcghelp@microchip.com

Microchip Technology Inc.

MX852BB0030

[=| Agilent [50520 Signal Source Analyzer.

PPgsg Muisg 10.00UBf Rel -20.00UB/He

20,00 p Carior LS5,2:19223 MHzT  1.0415 dEl
i FLE| L kH=z —lds. 0Ly cBc HZ
21 10 kHz 133. 7900 dec/Hz
A 2 100 kHz 140, %147 dEc/Hz
4: 1 MHEZ 142. 7764 dec/HZ
St 10 MH= =104, 2100 dEc /H=
50,00 40 MHE 168, 5794 dEc HE
wrostart 12 kHz
. STOR 20 MHE
B0.00 TCenter 10.006 MHT
span 1%, 988 MHZ
=== hloize ===
-70.00 AnalyS1s Hange #i Band marlkor
Anallwsds | Ramge Y: [Bancd Marker
EVERAN] intg Modse: | FO,0uld dec 10 BE MHE
: RME hodise: |158!4043 |hrac
GoOgHss mrlnn
KETNEE) CRME 29tter: 161, D63 tsec
pesdndnal ime ARTF TR0 HE
.M
1100 A’Mw
-1z20.0
i
SLEUU Pt o,
7 .WIWKFW‘”\--‘\-\
-140.U 2 e e B e e o S S B
3 [ ]
- 180 i Ty
-160.0 et
-170.0 5 i)
3
-180.0
-180.05, 1k 171k 1ia 11m T

Tl O fPowe 08 EATTe DB F= 1Rl 1 |:I|3lt—=.|f> Sl

40 MH

i

TN

FPhase Moise 10.00dEf Ret -30,000B82Hz x5 SR F fii
g B ATy = 11
Rtk I = {0l 9ed dAfic A1

el 10 kHe ~133.1113 dcsHae
AFLAR PR T N FY - T T T T P W
Ai 1 MHs -142. 8390 di/He
£ T MiE L U Il P Wl
-50.00 T 40—t =167 8265 o He
HEGTART 1. ARTS MIT
Stop 20 MH=Z
-00,00 t AATEE 19375 MIT
Span 18.125 MH=
m—— WO ——
EANER Analwsdis | Range w1 Banc Marker
analyads wange v Hand markeoe
20,00 LIt hodse: =85 S20G clBc 17.8 MH=z
! s Molse: 71, 5269 grad
4 0LELTF mcleg
90,00 s gdTTor:- 72, 857 fsoc
Resdicual FM: 4054, Ldi Hz
B IR}
=110
120.0 0 % i
neh
1300 e S bng
[t
-140.0 2 T Tl e sk fadal
4 B
-1sna : : 4 g
-160.0 S
E—h.ﬂ
Mt
-170.0 5 oo
H
=1
=S1HILT 5
100 fra 1958 il 18

Figure 10. 156.25MHz HCSL Output, 1.875M Hz-20MHz 73fs
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File Control Setup Measure
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_ 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
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X position -391 fs 98.9% [EES

Figure 12. TIE Jitter (10K samples)

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

Analyze Utilities Help
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More
{10of 2)
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EISGEEl Measurement Clock TIE(1) -2.892 fs Median 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 13. TIE Jitter (10K samples)
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Package | nformation and Recommended Land Pattern for 38-Pin LGA
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Dimensicnol Ref
REF Min. NMom Mo,
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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
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' 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.microchip.com.

Microchip 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 Microchip does not assume responsibility for its use. Microchip 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 Microchip's terms and
conditions of sale for such products, Microchip assumes no liability whatsoever, and Microchip disclaims any express or implied warranty
relating to the sale and/or use of Microchip products including liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright or other intellectual property right.

Microchip products are not designed or authorized for use as componentsin 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 Microchip Products for usein life support appliances, devices
or systemsis aPurchaser's own risk and Purchaser agreesto fully indemnify Microchip for any damages resulting from such use or sale.
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