
AN1108: Advanced Features Guide for
Si5332

The family reference manual covers the fundamental problem of deriving output fre-
quencies from a given input reference to the Si5332 PLL. The family reference manual
also lists all the register fields to control all aspects of the Si5332, but not all of the
fields are described in the family reference manual. This application note covers other
programming options for the Si5332 that can allow the user to exploit the flexibility
offered by the Si5332 architecture.

KEY POINTS

• Si5332 Programming Delay
• Single-Chip Clock Tree
• Low-Frequency Outputs
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1.  Programming Delay in the Si5332

Delay programming is useful for the following reasons:
1. It can be used to de-skew the delay between two outputs as shown in Fig 1.1.
2. It can be used to create a set of “multi-phase” output clocks that are useful in applications, such as switching regular reference

clock high-speed digital systems that use multiphase clocks to increase data rates as shown in Fig 1.2.
3. It can be used to program delays on a clock line to compensate for PCB trace delays as shown in Fig 1.3.

Output to output skew

Figure 1.1.  Skew Between Output Clocks

Figure 1.2.  Four Multi-phase Output Clock with a Phase Offset of Multiples of π/2
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PCB trace of impedance Z0 and length L  

Figure 1.3.  Delays Due to PCB Traces

Each programming delay need uses the same single programming tool available to the user. Programming a static phase delay on
the output clock is accomplished by setting the OUTx_SKEW register (please refer to the family reference manual for actual register
address details). The skew is programable in steps of 35 ps and is an 8-bit register field, i.e., the overall delay can be as high as 8.925
ns. Please note that the Si5332 only supports positive delay programming. However, in many cases, a negative delay can be realized
as a 2π+ delay.
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2.  Clock Tree on a Chip

The Si5332 crossbar multiplexer can be used to set up an entire clock tree on a single Si5332. Consider the clock tree requirement
shown in the following figure.

Figure 2.1.  Typical Clock Tree Requirement

In such a clock tree requirement, clock generators usually have limitations on generating spread-spectrum clock and/or fractional
synthesis. Even if that is satisfied the buffers usually need separate ICs. The Si5332 provides an elegant way of generating all the
above needs in a single chip. This flexibility is made possible by the output crossbar multiplexer architecture, as shown below in Figure
2.2 Si5332 Solution for Clock Chip on Tree Requirement on page 5 (please refer to the block diagram to view the full flexibility of the
cross-bar multiplexer). This programming flexibility is achieved by setting the following register bit fields:

1. Synthesize all the “clock generator” outputs from the crystal input. Refer to the algorithm listed in the Si5332 family reference
manual for solving frequency plan needs like these (set output mux registers OMUX0–OMUX4 to reference the clock generator
output frequencies).

2. Set the OMUX4 to reference the 100 MHz input clock by setting OMUX4_SEL0 to 2 and OMUX4_SEL1 to 7.
3. Set the OMUX5 to reference the 125 MHz input clock by setting OMUX5_SEL0 to 3 and OMUX4_SEL1 to 7.

This sets the output mux, and now, each output clock, OUTx, needs to be programmed to reference the correct OMUXy in order to
realize the entire clock tree on a single chip. As can be seen, using a single IC has benefits in reduced BOM cost, power, and area for
the system board.
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Figure 2.2.  Si5332 Solution for Clock Chip on Tree Requirement
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3.  Generating Low Frequencies

The Si5332 divider values limit the output frequencies to as low as 5 MHz but not lower. However, the output cross point mux provides
a unique architecture in which the dividers can be cascaded. This cascading allows the user to generate ultra-low frequencies in certain
unique applications. For example, if a user needs to generate a 32.768 kHz clock for RTC applications, the Si5332 can be used as
shown in the figure below. The register programming is the same as that described in 1. Programming Delay in the Si5332. Take OUT9
and connect it to CLKIN2, and choose the OMUX to drive OUT10 as a divider output from CLKIN2. In this case, set OUT9 to 2.064384
MHz, and then cascade it to the R-divider of OUT10 to divide it down to 32.768 kHz. At the cost of an extra output, a single chip can be
used to generate the RTC clock along with other frequencies.
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Figure 3.1.  Cascading Dividers to Generate Low Frequency Clock Outputs
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4.  Conclusion

The Si5332 is a versatile clock generator that can support features generally not available on other clock generators,including clock tree
on a chip, generation of low frequencies by cascading dividers, and programming delay to offset for PCB skew. This application note
provides a guide to programming these features.

AN1108: Advanced Features Guide for Si5332 • Conclusion

Skyworks Solutions, Inc. • Phone [781] 376-3000 • Fax [781] 376-3100 • sales@skyworksinc.com • www.skyworksinc.com
7 Rev. 0.1 • Skyworks Proprietary Information • Products and Product Information are Subject to Change Without Notice • July 26, 2021 7



Copyright © 2021 Skyworks Solutions, Inc. All Rights Reserved.
Information in this document is provided in connection with Skyworks Solutions, Inc. (“Skyworks”) products or services. These materials, including the 
information contained herein, are provided by Skyworks as a service to its customers and may be used for informational purposes only by the customer. 
Skyworks assumes no responsibility for errors or omissions in these materials or the information contained herein. Skyworks may change its documentation, 
products, services, specifications or product descriptions at any time, without notice. Skyworks makes no commitment to update the materials or 
information and shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Skyworks assumes no liability 
for any materials, products or information provided hereunder, including the sale, distribution, reproduction or use of Skyworks products, information or 
materials, except as may be provided in Skyworks’ Terms and Conditions of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR 
OTHERWISE, INCLUDING FITNESS FOR A PARTICULAR PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY 
INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY DISCLAIMED. SKYWORKS DOES NOT WARRANT THE ACCURACY OR 
COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SKYWORKS SHALL NOT BE LIABLE FOR 
ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT 
LIMITATION, LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT 
OF MATERIALS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which the failure of the Skyworks 
products could lead to personal injury, death, physical or environmental damage. Skyworks customers using or selling Skyworks products for use in such 
applications do so at their own risk and agree to fully indemnify Skyworks for any damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published specifications as a result of 
design defects, errors, or operation of products outside of published parameters or design specifications. Customers should include design and operating 
safeguards to minimize these and other risks. Skyworks assumes no liability for applications assistance, customer product design, or damage to any 
equipment resulting from the use of Skyworks products outside of Skyworks’ published specifications or parameters.

Skyworks, the Skyworks symbol, Sky5®, SkyOne®, SkyBlue™, Skyworks Green™, Clockbuilder®, DSPLL®, ISOmodem®, ProSLIC®, and SiPHY® are trademarks or 
registered trademarks of Skyworks Solutions, Inc. or its subsidiaries in the United States and other countries. Third-party brands and names are for 
identification purposes only and are the property of their respective owners. Additional information, including relevant terms and conditions, posted at 
www.skyworksinc.com, are incorporated by reference.

Portfolio
www.skyworksinc.com/ia/timing

SW/HW
www.skyworksinc.com/CBPro

Quality
www.skyworksinc.com/quality

Support & Resources
www.skyworksinc.com/support

ClockBuilder Pro
Customize Skyworks clock generators, 
jitter attenuators and network 
synchronizers with a single tool. With 
CBPro you can control evaluation 
boards, access documentation, request 
a custom part number, export for 
in-system programming and more!

www.skyworksinc.com/CBPro

Skyworks Solutions, Inc.  |  Nasdaq: SWKS  |  sales@skyworksinc.com  |  www.skyworksinc.com
USA: 781-376-3000  |  Asia: 886-2-2735 0399  |  Europe: 33 (0)1 43548540  |    


	1. Programming Delay in the Si5332
	2. Clock Tree on a Chip
	3. Generating Low Frequencies
	4. Conclusion

