
AN 25.7
UCS1002 Charge Rationing
INTRODUCTION
This application note discusses the charge rationing features of the UCS1002. Examples are provided using the 
UCS1002 evaluation board and GUI with the UCS1002 device as the USB port power controller. 

References
This application note references the following items:

• UCS1002 Data Sheet
• UCS1002 Schematic Reference Design
• UCS1002 EVB Package

CHARGE RATIONING
This application note illustrates how the charge rationing feature may be used to limit the total energy delivered to 
attached portable devices. This feature is useful when considering how to allow portable device charging from a laptop 
or PC in standby or hibernate mode. It can also be used to prevent excessive battery drain. 

Configuring Charger Emulation
In order to perform charge rationing, the UCS1002 must first be configured to charge the portable device. 

For this example, a cell phone that can charge using the Legacy 1 charger emulation profile was used. The UCS1002 
was configured to use the DCE Cycle. The default settings on the EVB GUI Configuration & General Status tab were 
used. The settings are shown in Figure 1 and summarized in Table 1. 

Note: It is important to refer to the most recent revision of these items for complete and current information 
regarding the custom charger emulation capability of the UCS1002 device.
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Configuring Charge Rationing
To determine the charge ration limit, the Charge Rationing Threshold registers are set. This limit could be set for the 
maximum number of mA-h that the port can deliver, which is useful for charging sequentially attached portable devices. 
Alternatively, it could be set for a target portable device. For example, most smart phone batteries can be charged to 
100% capacity (battery full) with 1500 mA-h allotted.

For this example, in order to show charging of two portable devices and reaching the ration limit quickly, a low ration 
limit was set. Default settings on the EVB GUI Main tab were used, with two exceptions. The settings are shown in 
Figure 2 and summarized in Table 2.

FIGURE 1: CONFIGURATION & GENERAL STATUS TAB

 

TABLE 1: GENERAL CONFIGURATION 
GUI Control Register Purpose

PIN_IGNORE is checked 17h, bit 7 = 1b Allows the GUI controls to be used through SMBus rather than 
using the pins on the UCS1002.

PWR_EN is checked 17h, bit 1 = 1b Enable the port power switch.
EM_EN is checked 17h, bit 5 = 1b Enable the DCE Cycle.
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Note that ILIM and Maximum ILIM were already set to 2.5 A, so they did not need to be changed for this example. In 
addition, the default Ration Completion Behavior “Report & Disconnect” was used in this example, but it could be 
changed if a different behavior is desired when the Ration Limit is reached. Other Ration Completion Behavior options 
are “Report”, “Report & Sleep”, and “Take No Action”.

FIGURE 2: MAIN TAB

 

TABLE 2: CHARGE RATIONING CONFIGURATION 
GUI Control Register Purpose

Ration Enable checked 15h, bit 3 = 1b Enable charge rationing.
Ration Limit set to 
2.7757 mA-h

1Ah = 00h
1Bh = 01h

Set charge ration limit to 2.7757 mA-h. 
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Using Charge Rationing
In this example, a cell phone was attached and charged briefly before being removed, as shown in Figure 3. Notice that 
2.017 mA-h charge was accumulated, so the 2.7757 mA-h ration limit was not reached.

Another cell phone was connected and was left attached. Charger emulation started over because a Removal Detection 
event occurred and the charge rationing threshold had not been reached. This allows charging of sequential portable 
devices while charge is being rationed, which means that the accumulated power given to several portable devices will 
still be held to the configured rationing limit. 

While the second device was attached, the accumulated charge reached 2.816 mA-h. Since the ration limit was 
reached, the Ration Complete indicator was set, the ALERT# pin was set, and the portable device was no longer able 
to charge, as shown in Figure 4. 

FIGURE 3: FIRST PORTABLE DEVICE CHARGE RATIONED 2.017 MA-H
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In this example, notice that Charge Rationing did not automatically reset when the Removal Detection event occurred. 
After the ration limit has been reached, no additional portable devices can charge in the Active state until charge 
rationing is disabled or reset.

The Ration Reset control (RATION_RST bit 2 in register 15h) in the EVB GUI clears the Ration Complete indicator 
(RATION bit 7 in register 11h) and Charge Rationed value (Total Accumulated Charge registers 01h-04h). RATION_RST 
will clear automatically after the ration reset is complete. 

If RATION_EN is still set after resetting rationing, the charge ration process will begin again. If the behavior when the 
charge rationing threshold was previously reached was “Report and Disconnect” or “Disconnect and go to Sleep”, the 
charger emulation profile will have been removed. In this case, toggle the M1, M2, EM_EN, or PWR_EN controls to 
restart charger emulation. Otherwise, if the behavior was “Report” and the M1, M2, EM_EN, S0, or PWR_EN controls 
were not changed, the same charger emulation profile that was previously accepted will remain, independent of charge 
ration cycles, until the portable device is disconnected from the UCS1002. If the M1, M2, EM_EN, or PWR_EN controls 
changed, the UCS1002 will operate using the new settings.

FIGURE 4: SECOND PORTABLE DEVICE LIMIT REACHED
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Figure 5 shows the GUI after charge rationing was reset. The second portable device was not removed.

FIGURE 5: SECOND PORTABLE DEVICE AFTER RESETTING CHARGE RATIONING
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APPENDIX A: APPLICATION NOTE REVISION HISTORY

TABLE A-1: REVISION HISTORY 
Revision Level & Date Section/Figure/Entry Correction

Note: AN 25.7, Revision A replaces the previous SMSC version, Revision 1.0 (01-31-12).
Rev. 1.0 (01-31-12) Formal document release
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THE MICROCHIP WEB SITE
Microchip provides online support via our WWW site at www.microchip.com. This web site is used as a means to make 
files and information easily available to customers. Accessible by using your favorite Internet browser, the web site con-
tains the following information:

• Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s 
guides and hardware support documents, latest software releases and archived software

• General Technical Support – Frequently Asked Questions (FAQ), technical support requests, online discussion 
groups, Microchip consultant program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases, listing of semi-
nars and events, listings of Microchip sales offices, distributors and factory representatives

CUSTOMER CHANGE NOTIFICATION SERVICE
Microchip’s customer notification service helps keep customers current on Microchip products. Subscribers will receive 
e-mail notification whenever there are changes, updates, revisions or errata related to a specified product family or 
development tool of interest.

To register, access the Microchip web site at www.microchip.com. Under “Support”, click on “Customer Change Notifi-
cation” and follow the registration instructions.

CUSTOMER SUPPORT
Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Field Application Engineer (FAE)
• Technical Support

Customers should contact their distributor, representative or field application engineer (FAE) for support. Local sales 
offices are also available to help customers. A listing of sales offices and locations is included in the back of this docu-
ment.

Technical support is available through the web site at: http://microchip.com/support

http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
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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, implic-
itly or otherwise, under any Microchip intellectual property rights.

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC, FlashFlex, KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro, PICSTART, PIC32 
logo, rfPIC, SST, SST Logo, SuperFlash and UNI/O are registered trademarks of Microchip Technology Incorporated in the U.S.A. and 
other countries.

FilterLab, Hampshire, HI-TECH C, Linear Active Thermistor, MTP, SEEVAL and The Embedded Control Solutions Company are 
registered trademarks of Microchip Technology Incorporated in the U.S.A.

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

Analog-for-the-Digital Age, Application Maestro, BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM, dsPICDEM.net, 
dsPICworks, dsSPEAK, ECAN, ECONOMONITOR, FanSense, HI-TIDE, In-Circuit Serial Programming, ICSP, Mindi, MiWi, MPASM, 
MPF, MPLAB Certified logo, MPLIB, MPLINK, mTouch, Omniscient Code Generation, PICC, PICC-18, PICDEM, PICDEM.net, PICkit, 
PICtail, REAL ICE, rfLAB, Select Mode, SQI, Serial Quad I/O, Total Endurance, TSHARC, UniWinDriver, WiperLock, ZENA and Z-
Scale 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.

GestIC and ULPP are registered trademarks of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of Microchip 
Technology Inc., in other countries. 

A more complete list of registered trademarks and common law trademarks owned by Standard Microsystems Corporation (“SMSC”) 
is available at: www.smsc.com. The absence of a trademark (name, logo, etc.) from the list does not constitute a waiver of any 
intellectual property rights that SMSC has established in any of its trademarks.

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

© 2013, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
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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 EEPROMs, 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.
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