MICROCHIP MX852EBOOZ7

Ultra-Low Jitter XTAL Oscillator with Fanout

Features General Description

* Generates Five Output Clocks The MX852EB0027 clock management IC (CMIC) is a

« Frequency and Output Logic: member of the ClockWorks® FUSION family of devices
- 100 MHz HCSL x 5 that integrates the crystal, synthesizer, and fanout

ffers i ingl 7 LGA package.
* Integrated Quartz Crystal for Frequency buffers in a single 5 mm x 7 mm LGA package

Reference Integrating the entire clock chain delivers 200 fs typical
phase noise performance, including fanout and
crosstalk. The device operates from a 2.5V or 3.3V
power supply.

» Typical Phase Noise:

- 118 fs (Integration Range: 1.875 MHz to
20 MHz)

- 254 fs (Integration Range: 12 kHz to 20 MHz)
» Complete Ultra-Low Jitter Clocking Solution
* OE on Bank 1 and Bank 2
» 2.5V or 3.3V Operating Voltage Range
» x50 ppm Total Stability
* —40°C to +85°C Temperature Range
* 38-Pin 5 mm x 7 mm LGA Package

Applications
* PCI Express
» Storage

Block Diagram
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MX852EB0027
38-LEAD 5 MM X 7MM LGA
(Top VIEW)

MX852EB0027

Package Type
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MX852EB0027

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

SUPPlY VOIAGE (VDDA VDD VDDOK) «++vtrreerreerereemmemrtertrtaueentetaastesseesereesieesseesseeeseessee s st essnesseesineeneesaneenseenneeaneens +4.6V
INPUL VOIAGE (V[N +eevveemree ittt ittt ettt ettt ettt ettt eb ettt e e bt seee e ne e st et e saneeneas —-0.5V to Vpp+0.5V
ESD Human Body MOl RALING........ccciiiiiiiiieiiiiiie ettt e et e e e et e e e e et s e e e e e s sasbeaeeesnnsaaeaeesnnsnneaaan 2 kV
ESD Maching Model RatING .........cooiiiiiiieiiee et e e et e et e e st e e snte e s e mee e e e eeeanneeesneeeeaneeeeaneeeennnes 200V

Operating Ratings 1
Supply Voltage (VDDOxs VDD VDDA) «++++rreerreersreemmemimtemieeiteeateesseesseessseasteesssessseesisesnseessneesseeseseseens +2.375V to +3.465V

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at those or any other conditions above those indicated
in the operational sections of this specification is not intended. Exposure to maximum rating conditions for extended
periods may affect device reliability.

T Notice: The device is not guaranteed to function outside its operating ratings.

© 2018 Microchip Technology Inc. DS20005749A-page 3



MX852EB0027

TABLE 1-1:

ELECTRICAL CHARACTERISTICS (Note 1)

Electrical Characteristics: Vpp = Vppa = Vppo1 = Vppoz = 3.3V £5% or 2.5V +5%;
Vpp = Vppa = 3.3V 5%, Vppo1 = Vppo2 = 3.3V 5% or 2.5V £5%; Tp = —40°C to +85°C, unless otherwise noted.

Parameter Symbol Min. Typ. Max. Units Conditions
2.5V Operating Voltage V 2.375 25 2.625 v —
3.3V Operating Voltage DDx 1"3435 | 3.3 | 3.465 —
Core Supply Current Ipp — — 204 mA Outputs not loaded.
Output Frequency fo — 100 — MHz |Bank 1 and Bank 2
. . +20 Note 2, Frequency stability over
Frequency Stability fsTABILITY ppm |temperature
— — 50 Total stability
Start-Up Time tsTART — — 20 ms —
Output-to-Output Skew tskew — — 50 ps Note 3
Output Rise/Fall Time t /e 150 300 450 ps 20% - 80%, HCSL output
Output Duty Cycle OoDC 48 50 52 % <350 MHz output frequencies
] — 254 — Integration range (12 kHz to 20 MHz)
T(,)\Q)SMFI)-Ih:SHngiISG — 118 — fs Integration range (1.5 MHz to 20 MHz)
— 260 — Integration range (12 kHz to 40 MHz)
i) . 16 . ps Peak-to-peak (E5001A, 100 Hz to
40 MHz)
Period Jitter — 135 — fs RMS (E5001A, 100 Hz to 40 MHz)
. 5 10 ps Peak-to-peak (10k Samples,

DSA80000B)

Note 1:

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

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

3. Skew between output buffers. Measured at the output differential crossing points. Applies to outputs at the

same supply voltage using same output format.

TABLE 1-2: LVCMOS INPUTS DC ELECTRICAL CHARACTERISTICS (OE1, OE2)(Note 1)
Electrical Characteristics: Vpp = 3.3V £5% or 2.5V +5%, T = —40°C to +85°C

Parameter Symbol Min. Typ. Max. Units Conditions
Input High Voltage ViH 2 — Vpp+ \% —

0.3

Input Low Voltage Vi -0.3 — 0.8 Vv —
Input High Current Iy — — 150 pA Vpp = V)N = 3.465V
Input Low Current e -150 — — HA Vpp = 3.465V, V|y = 0V

Note 1:

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

DS20005749A-page 4
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MX852EB0027

TABLE 1-3: HCSL DC ELECTRICAL CHARACTERISTICS (Note 1)

Electrical Characteristics: Vpp = Vppo1 = Vppoz = 3.3V +5% or 2.5V +5%;
Vpp = 3.3V £5%, Vppo1 = Vppo2 = 3.3V 5% or 2.5V £5%; Tp = —40°C to +85°C, R| = 50Q to Vgg

Parameter Symbol Min. Typ. Max. Units Conditions
Output High Voltage Von 640 700 850 mV —
Output Low Voltage VoL -150 0 27 mV —
Crossing Point Voltage VcRross 250 350 550 mV —

Note 1: The circuit is designed to meet the AC and DC specifications shown in the Electrical Characteristics table
after thermal equilibrium has been established.

© 2018 Microchip Technology Inc. DS20005749A-page 5



MX852EB0027

TEMPERATURE SPECIFICATIONS (Note 1)

Parameters ‘ Sym. | Min. ‘ Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Storage Temperature Ts —65 — +150 °C |—
Lead Temperature — — — +260 °C | Soldering, 20 sec.
Ambient Temperature Ta —40 — +85 °C |—
Package Thermal Resistance
Thermal Resistance 38-Ld LGA | 6w | — | 385 | — | ccw [stilAir

Note 1. The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable
junction temperature and the thermal resistance from junction to air (i.e., Ta, T;, 8,4). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +125°C rating. Sustained junction temperatures above +125°C can impact the device reliability.

DS20005749A-page 6
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MX852EB0027

2.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 2-1.

TABLE 2-1: PIN FUNCTION TABLE
Pin Number | Pin Name | Pin Type | Pin Level Description
1,7,8 VDDA PWR — Analog Power Supply
2,9, 38 VDD PWR — Power Supply
3,4 /Q5, Q5 O, Diff HCSL Bank 2 Clock Output Frequency = 100 MHz
5,14, 15, 16, DNC — — Do not connect anything to these pins.
17,18,19, 21,
23, 28, 31
6, 24, 25, VSS PWR — Power Supply Ground. The exposed pad must be
ePAD (Exposed connected to the VSS ground plane.
Pad)
10 DNC — — Do not connect.
11 OEA1 I, SE LVCMOS | Output Enable, Bank 1 outputs disable to tri-state,
0 = Disabled, 1 = Enabled, 45 kQ pull-up.
12,13, 20 VSS PWR — Crystal Ground
22 OE2 |, SE LVCMOS | Output Enable, Bank 2 outputs disable to tri-state,
0 = Disabled, 1 = Enabled, 45 kQ pull-up.
26, 27 /Q1, Q1 O, Diff HCSL Bank 1 Clock Output Frequency = 100 MHz
29, 30 /1Q2, Q2 O, Diff HCSL Bank 1 Clock Output Frequency = 100 MHz
32,33 /Q3, Q3 O, Diff HCSL Bank 1 Clock Output Frequency = 100 MHz
34 VDDO1 PWR — Power Supply for the outputs on Bank 1
35, 36 /1Q4, Q4 O, Diff HCSL Bank 2 Clock Output Frequency = 100 MHz
37 VDDO2 PWR — Power Supply for the outputs on Bank 2

© 2018 Microchip Technology Inc.
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MX852EB0027

3.0 APPLICATION INFORMATION

3.1 Output Traces

Design the traces for the output signals according to
the output logic requirements. If LVCMOS is
unterminated, add a 30Q resistor in series with the
output, as close as possible to the output pin and start
a 50Q trace on the other side of the resistor.

For differential traces you can either use a differential
design or two separate 50Q traces.

For EMI reasons, it is better to use a balanced
differential design. LVDS can be AC-coupled or
DC-coupled to its termination.

3.2 Power Supply Decoupling

Place the smallest value decoupling capacitor (4.7 nF
below) between the Vpp and Vgg pins, as close as
possible to those pins and on the same side of the PCB
as the IC. The shorter the physical path from Vpp to the
capacitor and back from the capacitor to Vgg, the more
effective the decoupling. Use one 4.7 nF capacitor for
each Vpp pin.

The impedance value of the Ferrite Bead (FB) needs to
be between 80Q and 240Q with a saturation current
2250 mA.

The Vppo41 and Vppoy pins connect directly to the Vpp
plane. All Vpp pins connect to Vpp after the power
supply filter.

DS20005749A-page 8
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40 POWER SUPPLY FILTERING
RECOMMENDATIONS

Preferred filtering, using a Microchip MIC94325 Ripple
Block, is shown in Figure 4-1.

RIPPLE

BLOCKER| | | L VDD

wio.mpi 4.?ni

VDD PLANE

)

5.0 TIMING DIAGRAMS

FIGURE 4-1:

Figure 4-2 shows an alternative, traditional filter, using
a ferrite bead.

Preferred Filtering.

oDC = T—‘X 100%
T

Qo
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VDD PLANE_/\/\/\/IKWY\ J_ J_ J_ J_ VDDA
1ouj; 0.101 0.047pj;o.o1ui 4.7nj;

Duty Cycle Timing.

FIGURE 4-2:
Filter.
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FIGURE 4-3: Recommended Power

Supply Filtering.
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FIGURE 4-4:
for Each Vppg.

Recommended Decoupling

FIGURE 5-2: All Outputs Rise/Fall Time.

© 2018 Microchip Technology Inc.
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6.0 RMS PHASE/NOISE/JITTER
RMS PHASE NOISE/JITTER
% PHASE NOISE PLOT
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RMS JITTER =NNAREA UNDER THE MASKED PHASE NOISE PLOT
FIGURE 6-1: RMS Phase/Noise/Jitter.
7.0 OUTPUT TERMINATION
VDDO
OSCILLOSCOPE
Q o
Z0 =50Q
Q
§ 50Q g
VSS
FIGURE 7-1: HCSL Output Load and Test Circuit.
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Agjlent F50578 Signal Source Analyzer.

IPPhase Moise 10.00dEf Ref -20,00d8c/Hz

Carrier 100.001592 MHz

—T2.7489 dbm

Trigger

=000 1t 100 iz -10B. 7160 doc/tz

2t |1 |kAZ -126.1541 dBc/Hz TFrigger o
30,00 3: 10 KHz =1353.0477 dBc/Hz

at 100 kiz -138.2481 doc/Hz izl

5: 1 |MHz —144.2808 dBc/Hz
-40;00 Gr 5 MHZ ~157. 8551 dBcSHE

7r | 10 MHZ —163.3781 dBc/HZ

§: 20 MHZ -164.3073 dBc/HZ
-50.00 O 30-MHZ -165. 0510 dBc HZ

»10: 40 MHZ -166.4195 dBC/HZ

®: Start |12 kHz
-60,00 T T T T Stop 20 MHz

Centen 10.006 MHzZ
2 Span | 19. 988 MHZz

-70.00 T T T === MOise === Tkl

Analysis Range x: Band Marker
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-80.00 Inty Moise: —78.09440 dBc /10,60 MHz ||
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20,00 Ll 8.14043 mdeg
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FIGURE 7-2:

100 MHz HCSL Output, 12 kHz to 20 MHz, 254 fs
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FIGURE 7-3: 100 MHz HCSL Output, 1.5 MHz to 20 MHz, 118 fs
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Agilent ES052B Signal Source Analyzer

PPhase Moise 10.00dBf Ref -20.00dBc,Hz
-20,00 P

Carrier 100.001416 MHz 0.1363 clBrm
2

2e| 1 kH=z —-126.6732 dBcsHz
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s 100 kHz |-137.8209 dBc/H=
S5: 1 MH= —-l44.1656 dBCH=
14 5 MHZ —-1558.61l558 dBC S H=
Fro 10 pMHZ —-164. 8663 dBCAH=
&L 20 MHz -166.1586 dBC /Hz
(=3 30 MHz -167.4225 dBC/H=
10 40 | MHz | —167.8393 dBC/Hz
i start 12 kH=z
Stop 40 MHz
-60.00 Center 20,006 MH=
Span 3%.988 MHz
=== MNoise ===

Andalysis Ramge ®: Band Marker
Analysis Range v: Band marker
Intg Noise: | -F8!7570 dBc | 39.95 MHE
FEME Noise: 163,18 junad

9.34952 mdeg
BRMS| Jitter: | 259! 705 fisec
residual FM: 1.00281 kHz

Freq Band [99M-1.5GHz] LO Opt [<150kHz]|

& 0N

to 40 MHz, 260 fs

I At OdB Bt et

FIGURE 7-4: 100 MHz HCSL Output, 12 kHz

File Control Setup Measure Analyze Utilities Help 4 Mar 2015 8:35 AM

uisition is stopped.
40.0 GSas/s 1.00 kpts = - 12GHz Standard BW

50.0

More
(10f2)
EIEIGERE Measurement Clock TIE(1) -2.992 fs Hits 108.1Z khits
all ¥ Scale 16 hits/ 592.338 fs 155 fs Peak 65 hits
Y Offset 0O hits 73.8% 6.314 ps
x scale 1.000 ps/ 94 .5% -3.128 ps
X position 29 fs o= 98.9% 3.186 ps
FIGURE 7-5: TIE Jitter (10k Samples).
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8.0

PACKAGING INFORMATION

38-Lead LGA Package Outline and Recommended Land Pattern

TITLE

38 LEAD LGA 7x5 mm PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | LGA75-38LD-PL-1 |

(2x)
{A]

RE] D
L
Sasal (2%)
TOP VIEW B
0
1y —
A A2
I Seating

SIDE VIEW

Notes:
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6.400

e

4.400

RECOMMENDED LAND PATTERN

1. Dimensioning and Tolerancing per ASME Y14.5M-1994.
2. Dimensions are in millimeters.

3 represents the basic LGA pitch
4 is the maximum no. of Land for a specified Package.
5. Package warp shall be 0.050 max.
6. Substrate base is BT Resin

7. The Pin#l corner must be identified on top side only.
8. Reference JEDEC Spec M0-220.
9. Red circles in land pattern indicate thermal via.
0.80mm and connected to GND for maximum thermal performance.

DETAIL A
SCALE 5:1

Dimensional Tol.

Size should be 0.30mm in diameter.

(SHADED AREA) indicate solder stencil opening on exposed pad area.
0.60x0.60mm. Pitch is 0.75mm
11. Land Pattern Tolerance is +0.02mm.

coa [ 0.100

bbb [ 0.070

Dimensional Ref.
REF. Min. Nom Max.
A 1.310 [ 1.380 [ 1.450
Al 0.240 | 0.280 | 0.320
A2 1.070 | 1.100 | 1.130
D 4.900 | 5.000 | 5.100
D1 3.500 BSC
D2 2.100 | 2.200 [ 2.300
E 6.900 | 7.000 | 7.100
E1 5.000 BSC
E2 2.475 | 2.575 | 2.675
b 0.350 | 0.400 | 0.450
c 0.250 | 0.300 | 0.350
e 0.5000 BSC
f 0.050 [ 0.100 [ 0.150
k 0.050 | 0.100 | 0.150
m 0.150 | 0.200 [ 0.250
n 38

Pitch is
Size is

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.

© 2018 Microchip Technology Inc.
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NOTES:
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MX852EB0027

APPENDIX A: REVISION HISTORY

Revision A (October 2018)

» Converted Micrel document MX852EB0027 to
Microchip data sheet DS20005749A.

* Minor text changes throughout.

© 2018 Microchip Technology Inc. DS20005749A-page 15
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NOTES:
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MX852EB0027

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

PART NO. - XX

Device Media Type

Device:

Media Type:

MX852EB0027: Ultra-Low Jitter 5 HCSL Output Oscillator
at 100 MHz

(blank)=43/Tube
TR = 1,000/Reel

Examples:

a) MX852EB0027: Ultra-Low Jitter 5 HCSL
Output Oscillator at 100 MHz,

43/Tube

Ultra-Low Jitter 5 HCSL
Output Oscillator at 100 MHz,
1,000/Reel

b) MX852EB0027-TR:

Note 1:  Tape and Reel identifier only appears in the
catalog part number description. This identifier is
used for ordering purposes and is not printed on
the device package. Check with your Microchip
Sales Office for package availability with the
Tape and Reel option.

© 2018 Microchip Technology Inc.
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NOTES:
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR,
AVR logo, AVR Freaks, BitCloud, chipKIT, chipKIT logo,
CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo,
JukeBlox, KeeLoq, Kleer, LANCheck, LINK MD, maXStylus,
maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip
Designer, QTouch, SAM-BA, SpyNIC, SST, SST Logo,
SuperFlash, tinyAVR, UNI/O, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS,
mTouch, Precision Edge, and Quiet-Wire are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BodyCom, CodeGuard,
CryptoAuthentication, CryptoAutomotive, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, INICnet, Inter-Chip Connectivity,
JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation,
PICDEM, PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon,
QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad /O,
SMART-L.S., SQI, SuperSwitcher, SuperSwitcher Il, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated in
the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip
Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 2018, Microchip Technology Incorporated, All Rights Reserved.
ISBN: 978-1-5224-3611-9
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Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com

Atlanta

Duluth, GA

Tel: 678-957-9614
Fax: 678-957-1455

Austin, TX
Tel: 512-257-3370

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit
Novi, MI
Tel: 248-848-4000

Houston, TX
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