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Introduction

1 Introduction

As described in the PCI Express chapter of the reference manual, current Power QUICC I11™ devices
feature Posted Header (PH) of 4 and Posted Data (PD) of 64 as FC creditsinitially advertised for PCI
Express inbound memory write transactions, where 64 PD credits are equivalent to total data payloads of
4 transaction layer packets (TLPs) with 256-byte each as the maximum payload size.

Theseinitial FC credits advertised are plenty for all PCI Express x1, x2 and x4 applications. When x8 link
width isimplemented, some performance demanding PCI Express application might need some extra FC
credits (PH and PD) for inbound posted memory write transaction.

Thereis currently some hidden receiver buffer space available to satisfy this demand. When the SRIO
interface of a Power QUICC I11™ deviceis not enabled on the same SerDes port where x8 is selected as
PCI Expresslink width, some hidden buffer space can be made available to the PCl Expressreceiver. This
allows the x8 PCI Expressinterface to advertise and utilize 6 as PH and 96 as PD (equivalent to the total
payload of 6 transaction layer packets (TL Ps) with 256-byte each as the maximum payload size), therefore
makes the aforesaid demand possible.

The following sections describe the detailed procedure to follow when enabling the extra receiver buffer
gpaceis desired. Two service registers are involved to override the default posted FC credit initially
advertised.

2 Developing the Desired code

As abrief reference, the uBoot commands utilized in the following sample code include both “md
(memory read)” and “mm (memory write)” with the syntax below:

e md 12345678
12345678: AABBCCDD
e mm 12345678
12345678: AABBCCDD ? FFFFFFFF

The purpose of the procedure below is to ensure that the device with the code implemented behaves
correctly asintended such that the similar code could be ported to real world application environment | ater.

When SRIO is disabled, to enable the extra receiver buffer space for ax8 link width PCI Express
controller, the following two events have to happen:

* The content of aserviceregister located at the PCI Express controller's memory-mapped address
offset OXxF10 needs to be changed from its reset default value so that 6 PH and 96 PD can be
advertised and utilized for all inbound PCl Express posted memory write transactions.

» After the above modification, the other service register located at offset OXFOO has to be tweaked
to reset the corresponding PCl Express controller logic before the modification can take effect.
To determine the full memory-mapped address of the service register located at offset OxF10 or OxXFOO, the
following guideline needs to be followed:
» First of al, the device's CCSRBAR has to be determined.
» Second, the correct PCI Express controller with x8 link width implemented needs to be identified.
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Developing the Desired code

Please note that for device with more than one PCI Express controllersthat could be configured in
x8 link width viathe SerDes I/O Port Selection during POR configuration, the following rule
applies when determining which PCI Express controller is allowed to utilize the extrareceiver
buffer space:

— If SRIO interfaceisdisabled on the device, both x8 PCI Expresscontrollers can utilize the extra
receiver buffer space;

— If SRIO isenabled on SerDes 2 for example, the PCI Express controller not sharing the same
SerDes port (the one mapped to SerDes 1 in this case) is allowed to utilize the extrareceiver
buffer space, aslong as this PCl Express controller does not communicate with the enabled
SRIO interface.

» Third, thememory-mapped block base address of theidentified PCl Express controller needsto be
determined.

Once all aboveisidentified, the full address of the service register located at offset OxF10 or OxFOO can
be determined by appending all these three addresses together, such as“CCSRBAR + PCI Express
Controller's Block Base Address + 0xF10 or OxFOO”.

For example, the following example assumes that one of the Power QUICC [11™ devices CCSRBAR is
OxF8000000 and the x8 link width PCI Express controller is PCI Express Controller 1 with block base
address offset 0xO_A000. Therefore, the full address of the OxF10 service register is OXF800AF10. Users
can figure out the correct address for their OxF10 or OxFOO service register in asimilar fashion to reflect
their actual application environment.

The following sample code sequence uses uBoot command to demonstrate how to alter the content of this
OxF10 offset service register and make the change take effect.

md F800AF10
F800AF10: C8800000

mm F800AF10
F800AF10: C8800000 ? E8806000

md F800AF10
F800AF10: E8806000

md F800AFO00
F800AF00: 80400080

mm F800AFO00
F800AF00: 80400080 2 88400080

Wait 1 msec;

mm F800AFO00
F800AF00: 88400080 2 80400080
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Porting the Code to a Real World Application Environment

With the code sequence above, the related PCI Express Controller should be reset. The link will be
re-trained with 6 PD and 96 PH shown up astheinitial FC credits advertised for inbound Posted Memory
Write TLPs.

3 Porting the Code to a Real World Application
Environment

After the correct code is developed to reflect the correct x8 PCI Express controller identified with the
associated memory-mapped address for service registers based on the application’s CCSRBAR, aswell as
the correct reset default value is determined for OxFOO offset during the above code development, all the
memory read steps in the above code sequence can be removed. In other words, only the correct memory
writes are needed to be ported to areal world application’s initialization code.

If all the assumption in the previous section staysintact, the previous code sequence can be smplified into
the following, which can then be easily ported to as part of an application’s initialization code:

mm F800AF10
F800AF10: C8800000 ? E8806000

mm F800AFO00
F800AF00: 80400080 2 88400080

Wait 1 msec;

mm F800AFO00
F800AF00: 88400080 2 80400080

4 Revision History

Table 1 provides arevision history for this application note.

Table 1. Document Revision History

Rev. _
Number Date Substantive Change(s)
0 06/2009 Initial public release.
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