
                                                                                                               
 

  

Clock Sourcing and Phase Spreading 
  

AN2024 Rev. 0.00  Page 1 of 4 
May 04, 2009  

AN2024 
Rev. 0.00 

May 04, 2009 

APPLICATION NOTE 

Introduction 
A switching power supply operates from a 
switching clock source. In systems with multiple 
switching power supplies, the switching phase 
between power supplies may need to be 
manipulated to reduce undesired effects in a 
system. These undesired effects include large peak 
current drawn from the input voltage and high 
levels of radiated emissions due to synchronized 
edges of the switching frequency. Phase spreading 
is a method of reducing these effects. Applications 
of multiple switching power supplies include 
multi-phase (single rail, current shared) and multi-
rail (tracking and Autonomous Sequencing™) 
designs. 

Phase Spreading Types 
Phase spreading can be achieved in a number of 
ways. One type of phase spreading is to allow the 
switching power supplies to operate individually, 
from their own internally generated clock. This 
type of phase spreading effectively randomizes the 
occurrence of the switching frequency edges, 
which reduces the chances of high peak currents 
from the input source. This type will be referred to 
as “non-coherent phase spreading.” 
 
Another type of phase spreading involves 
distributing phase edges of each power supply 
operating from a common switching clock. This 
type of phase spreading utilizes a single reference 
clock. All of the power supply devices then use 
this clock, but each device has its phase set to a 
different value through out the cycle of the clock. 
A two-device power supply group may have the 
phases set 180° from each other. A three-device 
group may have the phases set to 120° from each 
other and so on. This type of phase spreading 
reduces the peak current draw from the input 
source. It also effectively reduces the magnitude 
and increases the frequency of radiated emissions.  

This type will be referred to as “synchronized 
phase spreading.” 

Synchronized Phase Spreading in the 
ZL2005 

Pin-Strap Configuration 
Multiple instances of the ZL2005 are referred to as 
a “group.” For a group of ZL2005 devices, a 
single switching clock can be sourced to all 
devices. Therefore, all devices of the group are 
synchronized to a single source. This 
synchronized clock sourcing can be realized by 
one of two methods. One method of sourcing the 
switching clock is to supply it from the main 
system and configure the CFG pin of all ZL2005 
devices in the group to set the SYNC pin as an 
input. The CFG pin configuration definitions are 
found in the ZL2005 data sheet. 
 
A second method of sourcing the switching clock 
is to configure a ZL2005 device to source the 
switching clock. The CFG pin is used to set the 
sourcing device’s SYNC pin to an output state. 
The CFG pins of the other devices are then set to 
configure their SYNC pins to an input state. When 
using the ZL2005 in a bus sequenced group, the 
device with no prequel in the group (first device to 
power-on) must be used as the SYNC output 
source. 
 
In either method of pin-strap clock sourcing, each 
device within a group is set to a phase position 
within the cycle of the sourced clock by virtue of 
each device’s address pins settings. A device’s 
address within a group determines the device’s 
phase position within the group in modulo eight 
fashion. This means that the address settings of 
0x20 through 0x27 will have corresponding phase 
offsets of 0° for address 0x20, 45° for address  
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0x21 and so on up to 315° for address 0x27. Other 
example address ranges for phase spreading are 
0x28 through 0x2F, 0x50 through 0x57, or 0x68 
through 0x6F. The device address is configured by 
the SA1:SA0 pins. Refer to the ZL2005 data sheet 
for the address pins’ settings. 
 
Note that for certain group applications, such as 
Autonomous Sequencing, the device addresses 
must be set in a consecutive order. This means that 
the operating phase of each device may not be 
evenly distributed throughout the cycle of the 
sourced switching clock. However, the effect of 
reducing peak current draw will be achieved. 

PMBus Configuration 
A group of ZL2005s can also be configured for 
synchronized phase spreading via PMBus 
commands. As described in the pin-strap 
configuration section, the ZL2005’s SYNC pin 
can be configured as an input to accept an external 
switching clock. The USER_CONFIG command 
is used to perform this setting. The command 
should be written to set the SYNC pin as an input 
and to use the source applied to SYNC as the 
switching clock. 
 
To configure one of the ZL2005 devices of a 
group to be the source of the switching clock, the 
USER_CONFIG command is again used. The 
USER_CONFIG command is written to cause the 
internal switching signal to drive the SYNC pin as 
an output. The MFR_CONFIG command should 
also be considered to set the mode of the SYNC 
pin when used as an output. MFR_CONFIG can 
be written to set the pin’s operation to open-drain 
or push-pull.  
 
The PMBus command, INTERLEAVE, can be 
used to accurately set the position of a device’s 
operational phase. If the INTERLEAVE command 
is not set (0x0000 default), the address of each 
device will determine the position of its phase 
within the switching clock’s cycle. The setting of 
device address pins for phase position is described 
above, in the pinstrap configuration section. The 
INTERLEAVE command is used to set each  

device’s phase position relative to the group 
number, number of devices in the group and the 
specific device’s number within the group. Refer 
to the PMBus specification: “PMBus Power 
System Management Protocol Specification; Part 
II – Command Language.” The command allows 
for 16 positions of phase settings resulting in 22.5° 
increments.  
 
Refer to Zilker Labs Application Note AN2013 
for a complete description of the USER_CONFIG 
and MFR_CONFIG commands. 
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application 

examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by 

you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; industrial robots; etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are 

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause 

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all 

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or 

other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury 

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult 

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third 

party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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