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Figure 1. Initialization Overview

1.1

1.2

Introduction

In the 41210 Bridge, some of the current errata (19, 20, and 25) that exist require you to load space
values into registers before you can perform workarounds for those errata. This paper describes the
methodology of loading these space registers for each of these errata using the PIC16F876A
microcontroller attached to the 41210 Bridge and its 12C bus.

The configuration register changes must usually be done prior to PCI enumeration. This means you
need to set the CFGRETRY pin to high during power on.

When you set the CFGRETRY pin to high, the signal is interrupted and the 41210 Serial to Parallel
Bridge will not respond to any configuration commands coming from the PCI-Express bus. This
allows the PIC16F876A microcontroller to update the configuration registers on the device by the
SM Bus. Once you have updated the desired configuration registers, the condition is cleared (or
released) by clearing the Configuration Cycle Retry bit (Bit 3) in the Bridge Initialization Register
(BINIT: 0xFC) for both functions. This allows PCI enumeration to proceed.

1

41210 Parallel to

Serial Bridge
Microcontroller
\a| Configuration

Space

( PCI Bus <)

Workaround Definition

The workarounds for a number of errata observed in the Intel® 41210 Serial to Parallel PCI Bridge
require configuration space registers be loaded with specific values. Intel recommends that you use
the PIC16F876A microcontroller attached to the 41210 Bridge SM Bus prior to releasing the
CFGRETRY signal.

Affected Errata

The following current 41210 Bridge erratum are affected by this white paper:
e Errata 19 in Section 2.1

1. This information can only be used for the 41210 Serial to Parallel Bridge and may not be used on any
other devices, and may not be used for any other purposes without Intel's written permission.
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Note:

2.1

2.1.1
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* Errata 20 in Section 2.2
* FErrata 25 in Section 2.3

Refer to Section 2.0 for a complete description of these errata and how to implement workarounds
once you have set register values.

Workaround Implementation

The workaround implementations for 41210 Bridge Erratum 19, 20, 24, and XX are described in
this section. For a more general description of how these workarounds are implemented, refer to
Appendix A, “How Workarounds Are Implemented”.

Workaround Implementations are discussed in two categories for each errata:
¢ By Pseudo Code Implementation
¢ By Customer Reference Code

All of these implementations must be performed prior to PCI enumeration.

Errata 19

Errata Description: The PCIExpress link is unreliable if the Intel® 41210 Serial to Parallel
PCI Bridge enters LOs state

When LOs is enabled, the system may hang or behave in an unstable manner.
Errata Workaround
The workaround for this is to insure that entry into the LOs state is prevented using control bits in

the EXP_LCTL control register Bits 0 and 1 of the PCI Express link control register at
Configuration offset 54h must be set to 00b to disable LOs entry.

Errata 19 Workaround Implementation

2.1.1.1 Pseudo Code Implementation

Perform the following step:
1. Write 0x00 to 15t Byte EXP_LCTL - PCI Express Link Control Register (0x54).

2.1.1.2 Customer Reference Code Implementation

Figure 2 shows the Customer Reference Code Implementation for Errata 19.
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Figure 2. Errata 19 Customer Reference Code

0x2

0x2

0x5 | Ox00

0x54

0x00

0x03

AV NV A Ny N N v VN

Byte O Byte 1 Byte 2 Byte 3 Byte 4
Figure 3. Errata 19 Implementation by SM Bus Protocol
Setup for the
Read Operation
High Low
41210 %"SS Number of Bus Function E?rtie(:f Bortie(:f
Sr SMB Bus Data Bytes Number Number* Y Y Sp
Address Ccmd 0x4 0x0 the the
0xC2 Offset Offset
0x00 0x54
Read Data from the
register
41210 Read
21210 SMB SMB Bus Number Read Read Read Read Read
Bus Return Byte Byte Byte Byte
Sr SMB Bus Rs Address of Bytes Sp
Cmd X Code Number Number Number Number
Address (Read Bit Returned
0xC2 X 0x0 3 2 1 0
is set) 0x5
1. Save off bits to 2 byte variable
2. Turn off bits 0.. 1
Write the data back
to 0x0054
High Low
41210 ?:S Number of Bus Function BOrie;f BOrie(:f Register Register
Sr| | SMB Bus Data Bytes Number Number* yt yt Data Data Sp
Address Cmd 0x6 0x0 the the Byte 1 Byte 0
0xC6 Offset Offset
0x00 0x54

function 0 and 2
Sr - Start Condition

Sp - Stop Condition

* This has to be done for both

Rs - Restart Condition
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2.2.1
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Errata 20

Errata Description: Slow edge rates are observed when the Intel® 41210 Serial to Parallel
PCI Bridge is driving the PCI-X bus at specific temperatures

The internal circuit used to set PCI/PCIX drive levels at power up does not always function
correctly, possibly causing indeterminate drive levels on the PCI/PCI-X bus. This can be prevented
by setting Bits 29:17 of the Configuration register at offset 224 to 1 for both PCI functions (0 and
2).

Errata Workaround

The workaround for this is to set bits of the compensation register, 0x224, starting at offset 0x226
of both PCI functions with 03FE h

Errata 20 Workaround Implementation

22.1.1 Pseudo Code Implementation

Perform the following steps:
1. Read 2 bytes from Offset 0x224, Compensation Register, into a variable that is 2 bytes long.
2. Set bits 29:17 on in the variable, 0X3FFE.
3. Write 2 bytes stored in the variable back to 0x224.

2.2.1.2 Customer Reference Code Implementation

Figure 4. Errata 20 Implementation by the Customer Reference Code
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Figure 5. Errata 20 Implementation by SM Bus Protocol

2.3

Note:

Initialization White Paper

Setup for the
Read Operation
High Low
41210 g\/ulsa Number of Bus Function BO Ze;f BO ie;f
sr| | svBBus DetaBytes| | Number | | Numbert o Ve S
Address Comd x4 X0 the the
0xC2 Offset Offset
0x02 0x24
Read Data fromthe
register
41210 Read
41210 VB SMB Bus Number Read Read Read Read Read
SVB Bus Bus Rs Address of Bytes Return Byte Byte Byte Byte
Cmd - Code Number Number Number Number
Address (Read Bit Returned
0oxC2 . 0x0 3 1 0
is set) x5
1. Save off bits to 4byte variable
2.Set bits 29:17 on in the variable,
OX3FFE
Wtite the data back
to Ox224
High Low
41210 gf Number of Bus Function BO ieéf Oie;f Register Register
SvBBus| | O | |DataBytes| | Number | | Number ¢ B{Le Data Data
Address OXCE ox8 Offset Offset Byte3 Byte 2
0x02 0x24
Register Register
Data Data Sp
Byte1 Byte 0
*This has to be done for both
function Oand 2
Sr - Start Condition
Rs - Restart Condition
Sp - Stop Condition

Errata 25

Errata Description: PCI Parity error without ep field being set

In PCI and PCI-X mode using 32-bit data transfers, when a read request gets disconnected at an
even dword boundary with data parity error, such that the subsequent request (for partial data) gets
retried, the completion for this request is issued over PCI-Express to MCH (root complex) without
the poisoned data ‘ep’ field set in PCI-Express TLP header. This could result in silent data
corruption if escalation of uncorrectable errors is not enabled by BIOS.

There would be a potential race condition between the completion being returned to the CPU and
the error escalation. Read completion may complete normally at the CPU followed by error
escalation (Interrupt/SERR). Under normal circumstances corrupted completions would complete
at the CPU and would trigger error handlers.



2.3.1
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To prevent such a parity error from going undetected, the following bits must be set in the 41210
device, and error escalation must be properly set in the PCIE root complex.

Errata Workaround

Offset 3E: BCTRL - Bridge Control

Setbit 01 to ‘1’

SERR# Enable (SE): Controls the forwarding of secondary interface SERR# assertions on the
primary interface. Enables Non-Fatal/Fatal Error reporting and will also set the signaled SERR# bit
when an uncorrectable error message is sent.

Offset 4C: EXP_DCTL - EXP Device Control Register

Set bit 02 to ‘1’

Report Fatal Errors: When this bit is set, 41210 is enabled to generate ERR_FATAL message on
EXP.

Offset 130: PCIXERRUNC_MSK - Uncorrectable PCI/X Error Mask Register
Set bit 07 to ‘0’

PCI/X Uncorrectable Data Parity Error Detected Mask

Offset 134: PCIXERRUNC_SEV - Uncorrectable PCI/X Error Severity Register
Set bit 07 to ‘1’

PCI/X Uncorrectable Data Parity Error Detected Severity

Errata 25 Workaround Implementation

2.3.1.1 Pseudo Code Implementation

1. Perform the following steps for Offset 3E: BCTRL — Bridge Control:
a. Read 2 bytes from Offset 0x03E, BCTRL, into a variable that is 2 bytes long.
b. Set bit 1 on of the variable, 0x2
c. Write 2 bytes stored in the variable back to 0x03E.

2. Perform the following steps for Offset 4C: EXP_DCTL — EXP Device Control Register:
a. Read 2 bytes from Offset 0x04C, EXP_DCTL — EXP, into a variable that is 2 bytes long.
b. Set bit 2 on of the variable, Ox4
c. Write 2 bytes stored in the variable back to 0x04C

3. Perform the following steps for Offset 130: PCIXERRUNC_MSK - Uncorrectable PCI/X
Error Mask Register:

a. Read 2 bytes from Offset 0x130, PCIXERRUNC_MSK, into a variable that is 2 bytes
long.

b. Turn Off bit 7 on of the variable, 0x8
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c. Write 2 bytes stored in the variable back to 0x130

4. Perform the following steps for Offset 134: PCIXERRUNC_SEV - Uncorrectable PCI/X

Error Severity Register:

a. Read 2 bytes from Offset 0x134, PCIXERRUNC_MSK, into a variable that is 2 bytes

long.
b. Set bit 7 on of the varia

c. Write 2 bytes stored in the variable back to 0x134

23.1.2

Figure 6. Errata 25 Implementation by the Customer Reference Code

ble, 0x8

Customer Reference Code Implementation

BCTRL: Offset 0x03E

Ox1 0x5

0x00

Ox3E

0x00

0x02

EXP_DCTL: Offset 0x

Byte 0 Byte 1

04C

Byte 2

Byte 3

VN Y A Y N NV NV

Byte 4

Ox1 0x5

0x02

0x4C

0x00

0x04

Byte 0 Byte 1

N N o N AN N oo

ox1 0x5

Byte 2 Byte 3 Byte 4
PCIXERRUNC_MSK - : Offset 0x130
0x01 0x30 0x00 0x08

N N o N o N o N o

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
PCIXERRUNC_MSK: Offset 0x134
ox1 0x5 | Ox01 0x34 0x00 0x08

Byte 0

Byte 1

Byte 2

Byte 3

DV NV NV N7 Ny ) NV

Byte 4
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Figure 7. Errata 25 Implementation by SM Bus Protocol (BCTRL: Offset OxX03E)

Setup for the
Read Operation
High Low
41210 SB'\SSB Number of Bus Function BOrtteieorf E?rt(;eorf
Sr SMB Bus Data Bytes Number Number* V! Y/ Sp
Address emd oxd 0x0 the the
0xC2 Offset Offset
0x01 Ox3E
Read Data from the
register
41210 Read
oo | | S0 it | | b | | S || e || e || e |
Sr SMB Bus Rs Address of Bytes Y/ Y Y/ Sp
Address Cmd (Read Bit Returned Code Number Number Number Number
0xC2 : 0x0 3 2 1 0
is set) 0x5
1. Save off bits to 2 byte variable
2. Turnon bit2, 0x2
Write the data back
to OX03E
High Low
41210 ?3’\:‘: Number of Bus Function Bortieorf BOrtL;eor’ Register Register
Sr SMB Bus Data Bytes Number Number* Y Y/ Data Data Sp
Address Cmd 0x6 0x0 the the Byte 1 Byte 0
0xC6 Offset Offset
0x01 O0x3E
* This has to be done for both
function 0 and 2
Sr - Start Condition
Rs - Restart Condition
Sp - Stop Condition
Figure 8. Errata 25 Implementation by SM Bus Protocol (EXP_CTL: Offset 0x04C)
Setup for the
Read Operation
High Low
41210 ?SSB Number of Bus Function BO;Zeorf EOrlgeor'
sr| | SMB Bus Data Bytes Number Number* Y Y sp
Address cmd oxa 0x0 the the
0xC2 Offset Offset
0x00 0x4C
Read Data from the
register
41210 Read
41210 SMB SMB Bus Number Read Read Read Read Read
Bus Return Byte Byte Byte Byte
Sr SMB Bus Rs Address of Bytes Sp
Address Cmd (Read Bit Returned Code Number Number Number Number
0xC2 ) 0x0 3 2 1 0o
is set) 0x5
1. Save off bits to 2 byte variable
2. Turn on bit 2, 0x4
Write the data back
to 0x04C
High Low
41210 ?3’\355 Number of Bus Function BOr‘tie‘;f B()r[deeur{ Register Register
Sr SMB Bus Data Bytes Number Number* Y Y Data Data Sp
Address Cmd 0x6 0x0 the the Byte 1 Byte 0
0xC6 Offset Offset Y 4
0x00 ox4C
*This has to be done for both
function 0 and 2
Sr - Start Condition
Rs - Restart Condition
Sp - Stop Condition
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Figure 9. Errata 25 Implementation by SM Bus Protocol (PCIEXERRRUNC_ MSK: Offset

0x130)

Setup for the
Read Operation

function 0 and 2

*This has to be done for both

Sr - Start Condition
Rs - Restart Condition
Sp - Stop Condition

High Low
41210 %"S? Number of Bus Function BOr‘dele ;yzdee;'
Sr SMB Bus Data Bytes Number Number* Y Sp
Address omd ox4 0x0 the the
0xC2 Offset Offset
0x01 0x30
Read Data from the
register
41210 Read
41210 SMB SMB Bus Number Read Read Read Read Read
Sr SMB Bus Bus Rs Address of Bytes Return Byte Byte Byte Byte Sp
Cmd " Code Number Number Number Number
Address oxC2 (Read Bit Returned 0x0 3 2 1 0
is set) 0x5
1. Save off bits to 2 byte variable
2. Turn off bit 7 by writing 1, 0x8
Write the data back
to 0x130
High Low
41210 SB'\SSB Number of Bus Function BOrlzeOrf gy;ie;f Register Register
Sr SMB Bus Data Bytes Number Number* 4 Data Data Sp
Address cmd 0x6 0x0 the the Byte 1 Byte 0
0xC6 Offset Offset Y 4
Ox1 0x30

Figure 10. Errata 25 Implementation by SM Bus Protocol (PCIEXERRRUNC_SEV: Offset

0x134)

Setup for the
Read Operation

function 0 and 2

Sr - Start Condition
Rs - Restart Condition
Sp - Stop Condition

* This has to be done for both

High Low
41210 ?;SSB Number of Bus Function ‘g,ize;f BOr((;eorf
Sr SMB Bus Data Bytes Number Number* 4 Sp
Address Cemd ox4 0x0 the the
oxC2 x X Offset Offset
0x01 0x34
Read Data from the
register
41210 Read
41210 SMB SMB Bus Number Read Read Read Read Read
Bus Return Byte Byte Byte Byte
Sr SMB Bus Rs Address of Bytes
Cmd - Code Number Number Number Number
Address (Read Bit Returned
0xC2 ) 0x0 3 2 1 0o
is set) 0x5
1. Save off bits to 2 byte variable
2. Turn on bit 7 by writing 1, 0x8
Write the data back
to 0x134
High Low
41210 ?3’\355 Number of Bus Function BOr[c;e(;f ;)r[&;eorf Register Register
Sr SMB Bus cmd Data Bytes Number Number* );he );he Data Data Sp
Address 0xC6 0x6 0x0 Offset Offset Byte 1 Byte 0
0x01 0x34
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Appendix A How Workarounds Are Implemented

This appendix provides information that may be helpful when implementing 41210 Bridge errata
workarounds located in Section 2.0 of this document.

Workarounds are discussed in two categories:
1. General Logic, description of the workaround in generic pseudo code logic.

2. Customer Reference Source Code, the source code implements storing of register
information as packets on the internal EEPROM of the PIC16F876A Microcontroller. The
register data is extracted from the internal EEPROM and transferred to the 41210
configuration space using SM Bus protocols. Byte 0 of the internal EEPROM will be set to 1.
The following is a brief definition of the register definition packet.

A.l Byte Definitions

This section provides byte definitions for the 41210 Bridge.

A.1.1 Byte 0

¢ High Order Nibble- Read-Modify Write Bits (6..4) : Setting these bits identifies that register
data associated with this packet is used to update specific bits in a register. If either one these
bits are not set then the entire register is set to the value of the register data associated. Each
packet can only have only one of these bits turn on.

¢ Low Order Nibble-Number of Data Bytes: The number of bytes data associated to the
packet. For example, if the value is 0x6, the value would be b’0110°.

Table 1. Byte 0 Definition

High Order Nibble Low Order Nibble
Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 (Read Modify | (Read Modify | (Read Modify (Byte (Byte (Byte (Byte
Not Used | Write — Bits Write — Bits Write — Bits Count Count Count Count
And Mask) off) on) Bit 3) Bit 2) Bit 1) Bit 0)
1-RModW - | 1-RModW - | 1-RModW - | Depends | Depends | Depends | Depends
On On On on the on the on the on the
0 - RModW - 0 - RModW - 0 - RModW - desired desired desired desired
Off Off Off value value value value

A.1.2 Byte 1

¢ High Order Nibble-Target Function Bit: Identifies which 41210 device function the register
data is to be written.

— 0 -Function 0
— 2 - Function 2

— 5 - Both Functions
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¢ Low Order Nibble-High Order Offset: This is the high order bit of the register offset. In
cases where the offset is less than 0x100, the value would be 0. If the value is 0x2, the value
would be b’0010°.

Table 2. Byte 1 Definition

High Order Nibble Low Order Nibble
Bit 7 ) ) . Bit 3 Bit 2 Bit 1 Bit 0
Bit 6 Bit 5 Bit 4 (High (High (High
Not . . . Not Order Order Order
Used (Function) (Function) (Function) Used Bit2) Bit 1) Bit 0)

Depen | Depen | Depen
dson ds on ds on
the the the
desired | desired | desired
value value value

0 - Function 0
2 - Function 2 | 5 - Function O -
2

5 - Function O -
2

A.1.3 Byte 2

Low Order Offset, the low order byte of the register offset.

A.l4 Byte 3... Byten
Register Data, register data defined from high to low order bytes.

Figure 11. Updating bit 15 - 9 of the BCNF Register (0x40) for both functions.

Ox1 | Ox2 | Ox5 | Ox00 0x44 OxFE 0x00

Byte O Byte 1 Byte 2 Byte 3 Byte 4

A.2 SM Bus Protocol

The Intel® 41210 Serial to Parallel PCI Bridge Developers Manual describes how the
workarounds are implemented using SM Bus command set. This information is provided for those
who want to write their own implementation.
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Appendix B EEPROM MAP

This appendix provides information on the internal EEPROM map.
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Table 3. Internal EEPROM Memory Map

Address

0x00 0x01

0x00

0x01

0x08

0x10

0x18

0x20

0x28

0x30

0x38

0x40

0x48

0x50

0x58

0x60

0x68

0x70

0x78

0x80

0x88

0x90

0x98

0Xa0

0Xa8

0xb0

0Xb8

0xcO

0xc8

0xdO0

0xd8

Oxe0
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0x02

0x03

0x04

0x05

0x06

0x07
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Address 0x00 0x01 0x02 0x03 0x04 0x05 0x06 0x07
0xe8
0xf0

0xf8

Note: This table is setup for 0x100 byte internal EEPROM.

The following table identifies the Internal EEPROM Memory Map Color Coding (used in Table 3).

Table 4. Internal EEPROM Memory Map Color Coding

Color Identifier Notes

This byte supports software controlling the processing of
Software Control register data.
Byte 0x01 — Process Register Data.

0x00 — Do not process register data

Register Definition Register Definition Packet coded by color to help identify
Packet individual register definition packets

Register Definition Register Definition Packet coded by color to help identify
Packet individual register definition packets

Internal EEPROM bytes to be ignored. Register Definition
Packet will be set to the following values:

1. Byte 0 — Length of bytes to be ignored. The value
is calculated by using the following formula:
Internal EEPROM Size — 3 -1-Highest of the
previous packet. 3 takes into account the packet
header and 1 corrects for the memory starting at 0.

No Operation In Note: This table is setup for 0x100 byte internal

EEPROM.The table is setup for 0x100 byte

internal EEPROM

2. The value of OxDB Table 3 Internal EEPROM
Memory Map is derived from 0x100- 0x03-0x01-
0x20.

3. Byte 1 - OXFF
4. Byte 3 - OXFF

Packet
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The following table describes the EEPROM register data.

Table 5. EEPROM Data by Register

Errata Register Mnemonic Color Packet Data
19 0x054 EXP_LCTL 0x22, 0x50, 0x54, 0x00, 0x03
20 0x224 Compensation 0x14, 0x52, 0x24, 0x3F, OXFE, 0x00, 0x00
Register

0x03E BCTRL 0x12, 0x50, Ox3E, 0x00, 0x02
0x04C EXP_DCTL 0x12, 0x50, 0x4C, 0x00, 0x04

25
0x130 PCIXERRUNC_MSK 0x12, 0x51, 0x30, 0x00, 0x08
0x134 PCIXERRUNC_SEV 0x12, 0x51, 0x34, 0x00, 0x08
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