AN1108: Advanced Features Guide for
Si5332
The family reference manual covers the fundamental problem of deriving output frequencies 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.
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Programming Delay in the Si5332

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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Programming Delay in the Si5332

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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Clock Tree on a Chip

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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Clock Tree on a Chip
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Figure 2.2. Si5332 Solution for Clock Chip on Tree Requirement
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Generating Low Frequencies

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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Conclusion

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.

silabs.com | Building a more connected world.

Rev. 0.1 | 7

ClockBuilder Pro
One-click access to Timing tools,
documentation, software, source
code libraries & more. Available for
Windows and iOS (CBGo only).
www.silabs.com/CBPro

Timing Portfolio
www.silabs.com/timing

SW/HW

Quality

Support and Community

www.silabs.com/CBPro

www.silabs.com/quality

community.silabs.com

Disclaimer
Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using or
intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and "Typical"
parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Labs reserves the right to make changes
without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. Silicon Labs shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses granted
hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent of
Silicon Labs. A "Life Support System" is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in significant
personal injury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used in weapons of mass
destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons.
Trademark Information
Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®,
EFM32®, EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers", Ember®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, ISOmodem®, Micrium, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress®, Zentri and others are trademarks or registered
trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other
products or brand names mentioned herein are trademarks of their respective holders.

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701
USA

http://www.silabs.com

