MICROCHIP

SM 802181

Flexible Ultra-L ow Jitter Clock Synthesizer

ClockWorks® FLEX

General Description

The SM 802181 is a member of the ClockWorks®
FLEX family of devices from Microchip and
provides an extremely low-noise timing solution.
It is based upon aunique PLL architecture that
provides very-low phase noise.

The device operatesfroma2.5vV or 3.3V power
supply.

Applications

* PCI-Express
 Storage

Block Diagram

Features

» Generates 2 output clocks
* Frequency and output logic:
- 100MHz HCSL x 2

* 256MHz Crystal Input
* Typical phase noise:
- 222fs (Integration range: 12kHz-20MH2z)
» On-chip power supply regulation for excellent
board level power supply noise immunity
» No external crystal oscillator capacitors required
» 2.5V or 3.3V operating power supply
* Industrial temperature range
* 16-Pin 3mm x 3.5mm QFN package
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Microchip Technology Inc. SM802181
Ordering Information
Ordering Part Number Marking Shipping Ambient Temperature Range Package
SM802181UMG 802181 Tube -40°C to +85°C 16-Pin QFN (3x3.5 mm)
SM802181UMG TR 802181 Tape and Reel -40°C to +85°C 16-Pin QFN (3x3.5 mm)

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
1,2 /QB, QB O, Diff HCSL Bank 2 Clock Output Frequency = 100MHz
3,9, 10, 12 VSS PWR Core Power Supply Ground
4,8,11, 13 DNC Do not connect anything to these pins
5 VDD PWR Core Power Supply
6,7 XIN, XOUT 1/0, SE Crystal Reference Input/Output = 25MHz
14, 15 IQA, QA O, Diff HCSL Bank 1 Clock Output Frequency = 100MHz
16 VDDOLV/2 PWR Power Supply for the Outputs on Bank 1/2
- EXPOSED PAD - The exposed pad must be connected to the VSS ground plane.
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Absolute Maximum Ratingst

Operating Ratings?

Supply Voltage (VDD, VDDO1, VDDQO2)................. +4.6V
INPUL VOItAGE (VIN)..ovrrreoeeereerren -0.50V to VDD + 0.5V Supply Voltage (VDD, VDDOL, VDDO2)
Lead Temperature (soldering, 20S).........ccoceveieenerennene 260°C T 2'375\/0 to +3'46§V
Case TEMPEIALUIE........c.cveeeeecrereeeesrete et 115°C Ambient Temperature (TA).................. -40°C1o+85°C
Storage Temperature (TQ........cccweerreereeees -65°C to +150°C Jund'é’ﬁ TTherméatl_ IFT stance? S0°CIW
ESD MaChing MOGE! ..o .eveveeeererseesserseerssessrseee 200V QFN (T3a) SUITAIL. oo
ESD Human Body Moddl.........ccccvvverenininnencees 2000V
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°Cto +85°C
Symbol Parameter Condition Min. Typ. M ax. Units
3.3V Operating Voltage vVDDO1 =VvDDO2 3.135 33 3.465
VDD, VDDOL, VDDO?2 2.5V Operating Voltage vVDDO1 =VvDDO2 2.375 25 2.625 v
IDD Total supply current, VDD + VDDO Outputs unterminated 136 mA
Crystal Characteristics
VDD = 3.3V 5% or 2.5V +5%, TA =-40°C to +85°C
Parameter Condition Min. Typ. Max. Units

Mode of Oscillation

10pF load capacitance

Fundamental, Parallel Resonant

Freguency 25 MHz
Equivalent Series Resistance (ESR) 40 Ohms
Shunt Capacitor, CO 2 5 pF
Correlation Drive Level 10 100 uw

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. Package thermal resistance assumes the exposed pad is soldered (or equivalent) to the device's most negative potential on the PCB.
4. The circuit is designed to meet the AC and DC specifications shown in the Electrical Characteristics tables after thermal equilibrium has been established.
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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

AC Electrical Characteristics*

VDDA =VDD = 3.3V £5% or 2.5V 5%

VDDO = 2.5V or 3.3V +5%

TA =-40°C to +85°C, unless otherwise noted.
Symbol Parameter Condition Min. Typ. Max. Units
FIN Input Frequency Crystal Input 25 MHz
FOUT Output Frequency Bank 1 and bank 2 100 MHz

. . 20% - 80%
TRITF Output Rise/Fall time HCSL ouput 150 300 450 oS
obDC Output Duty Cycle <350MHz output frequencies 48 50 52 %
Tskew Output-to-Output Skew | Note5 50 ps
Tlock PLL Lock Time 20 ms
Note 6
. ) 100MHz HCSL:
Ti@) RMS Phase Noise Integration range (1.875MHz-20MHz2) 89 fs
Integration range (12kHz-20MHz) 222
Notes:

5. Defined as skew between outputs at the same supply voltage and with equal load conditions; Measured at the output differential crossing points.

6. All phase noise measurements were taken with an Agilent 5052B phase noise system using crystal input.
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Application Information

Crystal Layout

Keep the layers under the crystal as open as possible
and do not place switching signals or noisy supplies
under thecrystal. Crystal load capacitanceis built
inside the die, so no external capacitance is needed.
See the Quartz Crystals and Microchip ICs
application note ANTC207 for further details.

If you need help selecting a suitable crystal for your
application, contact Microchip's TCG applications
group at: tcghelp@microchip.com.

Power Supply Decoupling

Place the smallest value decoupling capacitor (4.7nF
below) between the VDD and VSS pins, as close as
possibleto those pins and at the same side of the
PCB astheIC. 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 on the SM802xxx.

Output Traces

Design the traces for the output signals according
to the output logic requirements. If LVCMOSis
unterminated, add a 30 Ohmsresistor in series
with the output, as close as possible to the output
pin and start a 50 Ohmstrace on the other side
of theresistor.

For differential traces you can either use a
differential design or two separate 50 Ohms
traces. For EMI reasons, it is better to usea
balanced differentia design.

LVDScan be AC coupled or DC coupledtoits
termination.

The impedance value of the Ferrite Bead (FB)
needs to be between 80 Ohmsand 240 Ohms

with a saturation current >=250mA.

The VDDOL1 and VDDO2 pins connect directly
to the VDD Plane. All VDD pins on SM802xxx
connect to VDD after the power supply filter.

Power Supply Filtering Recommendations

Preferred filter, using Microchip M1C94325 Ripple Blocker:
RIPPLE
BLOCKER] | [ [ 7P

1pli mio.m var 4.7ni

Figure 1. Vdd filter using Microchip M1C94325 Ripple Blocker

VDD PLANE

Alternative, traditional filter, using aferrite bead:

80 to 240:)
~0.50

Vdd PI Vdda
m—VW—T000 L L L1 L
1wr$ 0.10pF 0.047yF 0.01pF 4.70F

Figure 2. VDDA (Analog) traditional Pi filter

~0.501 I_vdd

Vdd Plane NN J_ J_ J_ J_ J_ J_ L e

wi 0.47url o.ml u.w.ml n.muri mFl

Figure 3. Recommended Power Supply Filtering

Vdd Plane J_ J_ J_ J_ J_ Vddo

1 11117

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

Crystal Input Interface

XTAL_IN

10pF PARALLEL CRYSTAL

XTAL_OUT

Figure 8. Crystal Input Interface
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Output Termination

VDDO
OSCILLOSCOPE

Z0 =50Q

500
VSS

Figure9. HCSL Output Load and Test Circuit

330 1000} Differential Line

HCSL HCSL
Output D Input

2702 85(} Differential Line
HCSL HCSL
Output | Input

Figure 10. Standard HCSL Termination
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I Agilent F50578 Signal Source Analyzer

rbphase Moise 10,0048/ Ref -30.00dBc/Hz

_30.00 P Carrierl00.000759 MHz —T—-1.6960 dBEm
Al 1:] 1 kH=z —127.5997 dic/Hz
2zl 10 kH=z -135.2451 dBc/Hz
-40.00 3:l d00/kHz =136 8158 diic/Hz |
4z 1 mMH=z -145. 0417 dic/H=Z
B 5 MHz -160.1653 dic/H=
-30.00 G2 10 MH=z —164., 6084 dBc/Hz
Fr 20 MHz 185, 7460 dBEc/H=
8: 30 MHZ -1686. 8492 dBc/H=Z
-60.00 oo 40 -MHz —167.8541 dEc/Hz
i ostart 1.8¥5 MH=Z
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Figure11. 100MHz HCSL Output 1.875MHz-20M Hz 89fs

| Agilent F50528 Signal Source Analyzer

er‘hase Moise 10.00dE/ Ref -20,00dBc/Hz

_30.00 W Carrier 100.000759 MHz—T -1.5960 dBm
e 1: 1 kH=z —127.59%7 dBEcC/Hz
2t 10 kH=z -135.3451 dBc/H=z
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4: 1 mMHz =145, 0417 dBc/H=z
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-60.00 =9 40 MH= —-167.8541 dBc/H=
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-F0.00 Center 10,006 MHZ
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Figure12. 100MHz HCSL Output 12kHz-20M Hz 222fs

November 13, 2017
802003-995-Rev 0.71

M9999-111317-A
tcghel p@microchip.com


mailto:tcghelp@microchip.com

Microchip Technology Inc. SM802181

Package | nformation and Recommended L and Pattern for 16-Pin QFN’

PIN 1 DOT
BY MARKING 1 1.9000£0.050 |
Exp. DAP
PIN #1 IDENTIFICATION
\. U U U U R0.200
) C/C
3.5000£0.050 8.&1200132)';50 D) d Eo.gsoo:o.oso
P D) C'f_‘
D) d
i
ANANAN ] _f
e 3.0000£0,050 —=] 0.5000 BSC‘| I'- 0,3500£0.050
TOP VIEW BOTTOM VIEW
NOTE' 1, 2, 3 NOTE: 1, 2, 3
0.80 BSC
{ 0253002 L4 L
0.2030 Ref.
0.85%0.050 —
f { M_m_m_m——:: —d 0
Q|
J o g =2 =
,000-0.0500 & 3 O <
+H A
| Hlis SEE
SIDE_VIEW Y 3 IS
NOTE' 1, 2, 3 |
1000 8
0.30_BSC !__!
1,80+0.05
2.80 BSC
RECOMMENDED LAND PATTERN
NOTE: NOTE: 4, 5

1, MAX PACKAGE WARPAGE IS 0.05 MM

2, MAX ALLOWABLE BURR IS 0.076MM IN ALL DIRECTIONS

3. PIN #1 IS ON TOP WILL BE LASER MARKED

4, RED CIRCLE IN LAND PATTERN REPRESENT THERMAL VIA. RECOMMENDED DIAMETER IS 0.30 — 0.35 MM AND SHOULD BE
CONNECTED TO GND FOR MAX THERMAL PERFORMANCE

S, GREEN RECTANGLES (SHADED AREA> REPRESENT SOLDER STENCIL OPENING ON EXPOSED PAD AREA. SIZE SHOULD BE 0.80x0.60
MM, 0.20 MM SPACING.

16-Pin QFN (3x3.5 mm)
Note:

7. 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.

© 2017 Microchip Technology Inc.
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