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PCle 1.0a Device Prevent Resume from S1

DIBU
ABSTRACT
There are times when attempting to resume from S1 in a Microsoft Windows environment
(Windows XP or Vista) that the system does not wake up if a PCle 1.0a-compliant device
such as the XIO2000A or XIO2200A is in the system. This problem is not caused by the
Texas Instruments devices, but is instead due to a problem with the PCl Express Base
1.0a specification with regards to exiting L1 state. The PCI Express Base 1.1 specification
resolved the problem; however, because the Texas Instrument devices comply with the
PCle Base 1.0a specification, they adhere to the PCle Base1.0a rules for exiting L1.
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Issue: Failure to Resume from S1

As a system is entering a low-power system state (specifically S1), the operating system places
the XIO2000A/XI02200A into a low power device state (D1, D2, or D3 hold). Once in the low-
power device state, the XIO2000A/XI02200A requests to enter L1 by transmitting PM_Enter_L1.
Once it receives a PM_Request_Ack from the upstream port, the XIO2000A/XIO2200A is in the
L1 state. At this point, the system can complete its transition to a suspended state (S1).

When trying to resume from S1, the upstream device (chipset) initiates the recovery phase and
the link transitions back to the LO state. The upstream device sends a TLP to the downstream
device. The downstream device acknowledges the received TLP, and then it may return to the
L1 state. At this point a problem may occur. The received TLP may cause the downstream
component to internally generate a completion TLP that gets held up inside the device. The
PCle 1.0a base specification does not permit a downstream device to send a TLP while in the
L1 state. This causes the operating system to get into a condition in which it waits on a TLP that
never arrives, and the computer does not resume from S1.

PCI Express Base 1.0a L1 Exit Requirements

Without explaining the D-state functionality described in the PCI Express Base 1.0a
specification, only the key requirements mentioned in the specification are mentioned in this
document. The three sections in the following list in the PCI Express Base 1.0a specification
describe how a 1.0a-compliant device must function.
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e Section 5.3.1.2 (line 20): While in the D1 state, a function must not initiate any TLPs on the
link with the exception of a PME message, as defined in Section 5.3.3.

e Section 5.3.1.3 (line 2): While in the D2 state, a function must not initiate any TLPs on the
link with the exception of a PME message, as defined in Section 5.3.3.

e Section 5.3.2.2 (line 21): A downstream component would initiate an L1 exit transition to
bring the link to LO such that it may then inject a PME message.

As these sections indicate, the XIO2000A/XIO2200A can exit L1 only if it has a PME message to
send.

PCI Express Base 1.1 L1 Exit Requirements

The functionality described in the 1.0a specification definitely has a problem if the upstream
device does not send a TLP that puts the downstream device into DO before sending any other
TLPs after the link is placed in the L1 state. The PCI Express Base 1.1 specification resolves the
issue by allowing a downstream device to send a TLP even if the link is in L1. The three sections
in the following list describe some of the keys changes made to the PCI Express Base 1.0a
specification.

e Section 5.3.1.2 (Line 19): While in the D1 state, a function must not initiate any Request
TLPs on the link with the exception of a PME message, as defined in Section 5.3.3.

e Section 5.3.1.3 (Line 3): While in the D2 state, a function must not initiate any Request
TLPs on the link with the exception of a PME message, as defined in Section 5.3.3.

e Section 5.3.2.2 (line 27): L1 exit must be initiated by a component if that component must
transmit a TLP on the link.

Resolution

The issue can be resolved by preventing the Windows operating system from placing the
XI02000A/X102200A into a low-power device state (D1, D2, or D3 hot) when suspending the
system into S1. The following instructions tell the operating system to leave the
X102000A/X102200A in DO when suspending the system.

Copy the lines below starting with “Windows Registry Editor...” into a text file ending in .reg
(NoPmCaps.reg, for example). You can right-click on this file in the Explorer Shell and merge its
contents into the registry. This sets PCI_HACK_NO_PM_CAPS (0x0000000020000000) for VID
104C and DID 8231.

Windows Registry Editor Version 5.00
[HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\pci\Parameters]
"104C8231"=hex:00,00,00,20,00,00,00,00
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standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this
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Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under
the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service
voids all express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, Tl will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers Audio ww Ircom/audid
Data Converters Automotive [vww i.com/automotivg
DSP Broadband [Www it.com/broadband
Interface Digital Control
Logic [odicTicom Military
Power Mgmt pRowerfr.coni Optical Networking [vww.fi.com/opficalnetworH
Microcontrollers  picrocontroller-tr.com Security
Low Power Telephony [pww ir-com/telephony
Wireless
Video & Imaging Www.tl.com/vided
Wireless [vww Ti.com/wirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated


http://amplifier.ti.com
http://www.ti.com/audio
http://dataconverter.ti.com
http://www.ti.com/automotive
http://dsp.ti.com
http://www.ti.com/broadband
http://interface.ti.com
http://www.ti.com/digitalcontrol
http://logic.ti.com
http://www.ti.com/military
http://power.ti.com
http://www.ti.com/opticalnetwork
http://microcontroller.ti.com
http://www.ti.com/security
http://www.ti.com/lpw
http://www.ti.com/telephony
http://www.ti.com/video
http://www.ti.com/wireless



