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Appendix H

PCIE_2_0 Attribute Descriptions

Table H-1 defines the attributes on the PCIE_2_0 library primitive for the Virtex®-6 FPGA
Integrated Block for PCI Express® designs. All attributes are set in the LogiCORE™ IP;
they are documented in this appendix for reference. Users should not change the attribute
settings as set in the LogiCORE IP GUI, because such changes might result in a faulty or
non-compliant design.

Table H-1: PCIE_2_0 Attributes

Attribute Name Type Description

AER_BASE_PTR 12-bit Hex | Not supported. This attribute must be set to
128h.

AER_CAP_ECRC_CHECK_CAPABLE Boolean | Not supported. This attribute must be set to
FALSE.

AER_CAP_ECRC_GEN_CAPABLE Boolean | Not supported. This attribute must be set to
FALSE.

AER_CAP_ID 16-bit Hex | Not supported. This attribute must be set to
01h.

AER_CAP_INT_MSG_NUM_MSI 5-bit Hex | Not supported. This attribute must be set to
0Ah.

AER_CAP_INT_MSG_NUM_MSIX 5-bit Hex | Not supported. This attribute must be set to
15h.

AER_CAP_NEXTPTR 12-bit Hex | Not supported. This attribute must be set to
160h.

AER_CAP_ON Boolean | Not supported. This attribute must be set to
FALSE.

AER_CAP_PERMIT_ROOTERR_UPDATE Boolean | Not supported. This attribute must be set to
TRUE.

AER_CAP_VERSION 4-bit Hex | Not supported. This attribute must be set to
1h.

ALLOW_X8_GEN2 Boolean | Set to TRUE for x8 Gen 2 operation. Set to
FALSE for all other lane width and data rate
configurations.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name Type Description

BARO 32-bit Hex | This attribute specifies the mask/settings for
Base Address Register (BAR) 0. If BAR is not
to be implemented, this attribute is set to

32'h00000000. Bits are defined as follows:

* Memory Space BAR:
0: Mem Space Indicator (set to 0)
[2:1]: Type field (10 for 64-bit, 00 for 32-bit)
3: Prefetchable (0 or 1)

[31:4]: Mask for writable bits of BAR. For a
32-bit BAR, the uppermost 31:n bits are set
to 1, where 2" = memory aperture size in
bytes. For a 64-bit BAR, the uppermost
63:n bits of {BAR1, BARO} are set to 1.

¢ I/O Space BAR:
0: I/0O Space Indicator (set to 1)
1: Reserved (set to 0)
[31:2]: Mask for writable bits of BAR. The

uppermost 31:n bits are set to 1, where
20 = I/0O aperture size in bytes

BAR1 32-bit Hex | This attribute specifies the mask/settings for
BARI1 if BARO is a 32-bit BAR, or the upper
bits of {BAR1, BARO} if BARO is a 64-bit BAR.
If BAR is not to be implemented, this attribute
is set to 32'h00000000. See the BARO
description if this attribute functions as the
upper bits of a 64-bit BAR. Bits are defined as
follows:

* Memory Space BAR (not the upper bits of
BARO):
0: Mem Space Indicator (set to 0)
[2:1]: Type field (10 for 64-bit, 00 for 32-bit)
3: Prefetchable (0 or 1)

[31:4]: Mask for writable bits of BAR. For a
32-bit BAR, the uppermost 31:n bits are set
to 1, where 2" = memory aperture size in
bytes. For a 64-bit BAR, the uppermost
63:11 bits of {BAR2, BAR1} are set to 1.

¢ I/O Space BAR:
0: I/0O Space Indicator (set to 1)
1: Reserved (set to 0)
[31:2]: Mask for writable bits of BAR. The

uppermost 31:n bits are set to 1, where
21 =1/0 aperture size in bytes
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

BAR2

32-bit Hex

For an Endpoint, this attribute specifies the
mask/settings for BAR2 if BARI is a 32-bit
BAR, or the upper bits of {BAR2, BAR1} if
BARI1 is the lower part of a 64-bit BAR. If BAR
is not to be implemented, this attribute is set
t0 32'h00000000. See the BAR1 description
if this attribute functions as the upper bits of
a 64-bit BAR.

For a Root, this attribute must be set to
32'hOOFFFFFF.

For an Endpoint, bits are defined as follows:

* Memory Space BAR (not upper bits of
BAR1):

0: Mem Space Indicator (set to 0)
[2:1]: Type field (10 for 64-bit, 00 for 32-bit)
3: Prefetchable (0 or 1)

[31:4]: Mask for writable bits of BAR. For a
32-bit BAR, the uppermost 31:n bits are set
to 1, where 2" = memory aperture size in
bytes. For a 64-bit BAR, the uppermost
63:n bits of {BAR3, BAR2} are set to 1.

* I/O Space BAR:
0: I/O Space Indicator (set to 1)
1: Reserved (set to 0)

[31:2]: Mask for writable bits of BAR. The
uppermost 31:n bits are set to 1, where
21 = [/O aperture size in bytes

Virtex-6 FPGA Integrated Block for PCle

UG671 March 1, 2011

www.Xxilinx.com

335



http://www.xilinx.com

Appendix H: PCIE_2_0 Attribute Descriptions

& XILINX.

Table H-1:

PCIE_2_0 Attributes (Cont’d)

Attribute Name

Type

Description

BAR3

32-bit Hex

For an Endpoint, this attribute specifies the
mask/settings for BAR3 if BAR2 is a 32-bit
BAR, or the upper bits of {BAR3, BAR2} if
BAR?2 is the lower part of a 64-bit BAR. If BAR
is not to be implemented, this attribute is set
t0 32'h00000000. See the BAR2 description
if this functions as the upper bits of a 64-bit
BAR.

For a Root, this attribute must be set to:

32'hFFFF0000: I/0 Limit/Base
Registers not implemented
32'hFFFFFOF0: I/O Limit/Base
Registers use 16-bit decode

32'hFFFFF1F1: 1/0O Limit/Base
Registers use 32-bit decode

For an Endpoint, bits are defined as follows:

* Memory Space BAR (not upper bits of
BAR2):

0: Mem Space Indicator (set to 0)
[2:1]: Type field (10 for 64-bit, 00 for 32-bit)
3: Prefetchable (0 or 1)

[31:4]: Mask for writable bits of BAR. For a
32-bit BAR, the uppermost 31:n bits are set
to 1, where 2" = memory aperture size in
bytes. For a 64-bit BAR, the uppermost
63:n bits of {BAR4, BAR3} are set to 1.

e 1/0O Space BAR:
0: I/O Space Indicator (set to 1)
1: Reserved (set to 0)
[31:2]: Mask for writable bits of BAR. The
uppermost 31:n bits are set to 1, where
21 = [/O aperture size in bytes
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

BAR4

32-bit Hex

For an Endpoint, this attribute specifies
mask/settings for Base Address Register
(BAR) 4 if BAR3 is a 32-bit BAR, or the upper
bits of {BAR4, BAR3}, if BAR3 is the lower
part of a 64-bit BAR. If BAR is not to be
implemented, this attribute is set to
32'h00000000. See the BAR3 description if
this functions as the upper bits of a 64-bit
BAR.

For a Root, this attribute must be set to
32’ hFFFOFFFO.

For an Endpoint, bits are defined as follows:

* Memory Space BAR (not upper bits of
BAR3):

0: Mem Space Indicator (set to 0)
[2:1]: Type field (10 for 64-bit, 00 for 32-bit)
3: Prefetchable (0 or 1)

[31:4]: Mask for writable bits of BAR. For a
32-bit BAR, the uppermost 31:n bits are set
to 1, where 2" = memory aperture size in
bytes. For a 64-bit BAR, the uppermost
63:n bits of {BAR5, BAR4} to 1.

* I/O Space BAR:
0: I/O Space Indicator (set to 1)
1: Reserved (set to 0)
[31:2]: Mask for writable bits of BAR. The

uppermost 31:n bits are set to 1, where
20 = /0 aperture size in bytes.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name Type Description

BAR5 32-bit Hex | For an Endpoint, this attribute specifies
mask/settings for BARS if BAR4 is a 32-bit
BAR or the upper bits of {BAR5, BAR4} if
BAR4 is the lower part of a 64-bit BAR. If BAR
is not to be implemented, this attribute is set
t0 32'h00000000. See the BAR4 description
if this functions as the upper bits of a 64-bit
BAR.

For a Root, this attribute must be set to:

* 32'h00000000: Memory Limit/Base
Registers not implemented

® 32'hFFF1FFF1: Prefetchable Memory
Limit/Base Registers implemented

For an Endpoint, bits are defined as follows:

¢ Memory Space BAR (not upper bits of
BAR4):
0: Mem Space Indicator (set to 0)
[2:1]: Type field (00 for 32-bit; BAR5
cannot be the lower part of a 64-bit BAR)
3: Prefetchable (0 or 1)
[31:4]: Mask for writable bits of BAR. The

uppermost 31:n bits are set to 1, where
2" = memory aperture size in bytes

¢ I/O Space BAR:
0: I/0O Space Indicator (set to 1)
1: Reserved (set to 0)

[31:2]: Mask for writable bits of BAR. The
uppermost 31:n bits are set to 1, where
21 = 1/0O aperture size in bytes

CAPABILITIES_PTR 8-bit Hex | Pointer to the first capabilities structure
location. This value is transferred to the
Capabilities Pointer Register at offset 0x34.

CARDBUS_CIS_POINTER 32-bit Hex | Pointer to the Cardbus data structure. This
value is transferred to the Cardbus CIS
Pointer Register. It is set to 0 if the Cardbus
pointer is not implemented.

CLASS_CODE 24-bit Hex | Code identifying basic function, subclass, and
applicable programming interface. This value
is transferred to the Class Code Register.

CMD_INTX_IMPLEMENTED Boolean | INTX Interrupt Generation Capable. If this
attribute is FALSE, Command[10] is
hardwired to 0.

CPL_TIMEOUT_DISABLE_SUPPORTED Boolean | When this attribute is TRUE, Completion
Time-out Disable is supported. This value is
required to be TRUE for Endpoints and either
setting allowed for Root Ports. This attribute
drives Device Capability 2 [4].
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

CPL_TIMEOUT_RANGES_SUPPORTED

4-bit Hex

Supported range of completion time-outs.
This attribute drives Device Capability 2
Register, bits [3:0].

CRM_MODULE_RSTS

7-bit Hex

Reserved. This attribute must be set to 00h.

DEVICE_ID

16-bit Hex

Unique Device ID. This value is transferred to
the Device ID Register.

DEV_CAP_ENABLE_SLOT_PWR_LIMIT_SCALE

Boolean

This attribute permits captured Slot Power
Limit Scale Messages to program the
corresponding Device Capabilities Scale field
(Endpoints only). If set to FALSE, this field is
hardwired to 0. If set to TRUE, this field is
hardwired to 1.

DEV_CAP_ENABLE_SLOT_PWR_LIMIT_VALUE

Boolean

This attribute permits captured Slot Power
Limit Scale Messages to program the
corresponding Device Capabilities Value field
(Endpoints only). If set to FALSE, this field is
hardwired to 0. If set to TRUE, this field is
hardwired to 1.

DEV_CAP_ENDPOINT_LOS_LATENCY

Integer

Endpoint LOs Acceptable Latency. This
attribute records the latency that the
Endpoint can withstand on transitions from
the LOs state to the LO state. Valid settings are:

0: Less than 64 ns
1: 64 to 128 ns
2:128 to 256 ns

3: 256 to 512 ns
4:512nsto 1 ps
5:1to2ps
6:2to4 ps

7: More than 4 s

For Endpoints only. This attribute must be set
to 0 for other devices.

DEV_CAP_ENDPOINT_L1_LATENCY

Integer

Endpoint L1 Acceptable Latency. Records the
latency that the endpoint can withstand on
transitions from the L1 state to the L0 state (if
the L1 state is supported). Valid settings are:

0: Less than 1 us
1:1to2ps
2:2to4 ps

3:4to 8 ps

4:8to 16 us

5:16 to 32 ps

6: 32 to 64 us

7: More than 64 us

For Endpoints only. This attribute must be set
to O for other devices.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

DEV_CAP_EXT_TAG_SUPPORTED

Boolean

Extended Tags support.
FALSE: 5-bit tag
TRUE: 8-bit tag

DEV_CAP_FUNCTION_LEVEL_RESET_CAPABLE

Boolean

Must be set to FALSE.

DEV_CAP_MAX_PAYLOAD_SUPPORTED

Integer

This attribute specifies the maximum payload
supported. Valid settings are:

0: 128 bytes

1: 256 bytes

2: 512 bytes

3:1024 bytes

4: 2048 bytes (not supported)
5: 4096 bytes (not supported)

This value is transferred to the Device
Capabilities Register.

DEV_CAP_PHANTOM_FUNCTIONS_SUPPORT

Integer

Phantom Function Support. This attribute
indicates the number of functions re-allocated
as Tag bits. Valid settings are: 0, 1, 2, 3.

DEV_CAP_ROLE_BASED_ERROR

Boolean

When this attribute is set to TRUE, compliant
error reporting is supported.

DEV_CAP_RSVD_14_12

Integer

Reserved bits [14:12] in the Device Capability
Register. This attribute must be set to 0.

DEV_CAP_RSVD_17_16

Integer

Reserved bits [17:16] in the Device Capability
Register. This attribute must be set to 0.

DEV_CAP_RSVD_31 29

Integer

Reserved bits [31:29] in the Device Capability
Register. This attribute must be set to 0.

DEV_CONTROL_AUX_POWER_SUPPORTED

Boolean

When this attribute is set to TRUE, Device
Control[10] is writable.

DISABLE_ASPM_L1_TIMER

Boolean

When this attribute is set to TRUE, the
internal timer that causes an Endpoint to
enter into ASPM L1 is disabled.

DISABLE_BAR_FILTERING

Boolean

When this attribute is set to TRUE, BAR
filtering is disabled. This setting does not
change the behavior of the BAR hit outputs.

DISABLE_ID_CHECK

Boolean

When this attribute is set to TRUE, checking
for Requester ID of received completions is
disabled.

DISABLE_LANE_REVERSAL

Boolean

When this attribute is set to FALSE, the device
is capable of lane reversal. When this attribute
is set to TRUE, lane reversal is disabled.

DISABLE_RX_TC_FILTER

Boolean

When this attribute is set to TRUE, TC
filtering of received TLPs is disabled.

DISABLE_SCRAMBLING

Boolean

When this attribute is TRUE, Scrambling of
transmit data is turned off.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

DNSTREAM_LINK_NUM

8-bit Hex

Used in Root Port mode only. This attribute
specifies the link number that this device
advertises in TS1 and TS2 during link
training.

This attribute must be set to 00h for
Endpoints.

DSN_BASE_PTR

12-bit Hex

Byte address of the base of the Device Serial
Number (DSN) Capability Structure. Any
access to this structure (via either the link or
the management port) is relative to this
address.

This attribute must be set to 100h.

DSN_CAP_ID

16-bit Hex

Capability ID for DSN capability.
This attribute must be set to 0003h.

DSN_CAP_NEXTPTR

12-bit Hex

Device Serial Number's Capability's Next
Capability Offset pointer to the next item in
the capabilities list, or 000h if this is the final
capability.

Valid settings are 000h, 10Ch, and 128h.

DSN_CAP_ON

Boolean

This attribute indicates if the DSN structure
exists. If this is FALSE, then the DSN structure
cannot be accessed via either the link or the
Configuration Management Interface.

DSN_CAP_VERSION

4-bit Hex

This attribute indicates the Device Serial
Number structure version number.

This attribute must be set to 1h.

ENABLE_MSG_ROUTE

11-bit Hex

This attribute enables the routing of message
TLPs to the user through the Transaction
Layer RX interface. A bit value of 1 enables
routing of the message TLP to the user.
Messages are always decoded by the message
decoder.

Bit 0: ERR COR

Bit 1: ERR NONFATAL
Bit 2: ERR FATAL

Bit 3: INTA

Bit 4: INTB

Bit 5: INTC

Bit 6: INTD

Bit 7: PM_PME

Bit 8: PME_TO_ACK
Bit 9: Unlock

Bit 10: PME_Turn_Off

ENABLE_RX_TD_ECRC_TRIM

Boolean

When this attribute is set to TRUE, received
TLPs have their td bit set to 0 and the ECRC
is removed.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

ENTER_RVRY_EI LO

Boolean

When this attribute is set to TRUE, the device

enters recovery from the L0 state on one of

two conditions:

¢ Elinference (if INFER_EI[0] is set to 1b) or

¢ Analog electrical idle (if INFER_EI[0] is set
to 0b) without receiving EIOS

This attribute must be set to TRUE.

EXPANSION_ROM

32-bit Hex

This attribute specifies the mask/settings for

the Expansion ROM BAR. If the BAR is not to

be implemented, this attribute is set to

32'h00000000. Bits are defined as follows:
0: Expansion ROM implemented (set to 1
to implement ROM)

[10:1]: Reserved (set to 0)

[31:11]: Mask for writable bits of BAR. The
uppermost 31:n bits are set to 1, where
20 = ROM aperture size in bytes

EXT_CFG_CAP_PTR

6-bit Hex

This attribute is used to initialize the pointer
to user-defined configuration capabilities
within the PCI™ compatible configuration
space. Legacy configuration requests are
routed with word addresses greater than or
equal to the value to the user. When this
attribute is set to 00h, all legacy requests are
routed to the user. When this attribute is set to
3Fh, no Legacy configuration requests are
routed to the user.

EXT_CFG_XP_CAP_PTR

10-bit Hex

This attribute is used to initialize pointers to
user-defined configuration capabilities
within the PCI Express Extended
configuration space. Extended configuration
requests are routed with word addresses
greater than or equal to the value to the user.
When this attribute is set to 3FFh, no
extended configuration requests are routed to
the user.

HEADER_TYPE

8-bit Hex

This attribute specifies the values to be
transferred to the Header Type Register. Bit 7
should be set to 0 indicating a single-function
device. Bit 0 identifies the header as Type 0 or
Type 1, with 0 indicating a Type 0 header. This
attribute must be set to 00h for Endpoints.

Valid settings are:
00h: Single-function, Type 0 header
01h: Single-function, Type 1 header
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name Type Description

INFER_EI 5-bit Hex | This attribute directs the Physical Layer to
add the inferred electrical idle behavior to the
specified LTSSM state when the respective bit
is set to 1b.

Bit 0 for LO

Bit 1 for Recovery.RcvrCfg

Bit 2 for Recovery.Speed when
successful_speed_negotiation = 1b

Bit 3 for Recovery.Speed when
successful_speed_negotiation = 0b

Bit 4 for Loopback.Active (as slave)

INTERRUPT_PIN 8-bit Hex | This attribute indicates the mapping for
legacy interrupt messages. Valid settings are:

0: No legacy interrupt messages used
1: INTA
2: INTB
3: INTC
4: INTD

IS_SWITCH Boolean | Not supported. This attribute must be set to
FALSE.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name Type Description

LAST CONFIG_DWORD 10-bit Hex | Used to indicate which DWORD address (byte
offset/4) is the last Configuration DWORD
implemented in the integrated block in PCI Express
Extended Configuration Space. Any Configuration
transaction received by the integrated block and
routed to the CMM (not the user) that is above this
address causes a UR to be generated. All capability
structures in PCI Express Extended Configuration
Space should be mapped back-to-back (starting at byte
offset 0x100), so there are no gaps in between them.
The valid settings for LAST_CONFIG_DWORD are:

1. If EXT_CFG_XP_CAP_PTR is not active
(= O0x3FF), then it must be set as follows:

a.  If there are no PCI Express Extended
Capabilities implemented, then
LAST_CONFIG_DWORD should be set to
0x40 (byte offset 0x100). Any access to
byte offset 0x100 is successful, but returns
0s, indicating there are no capabilities. Any
access beyond 0x100 results in a UR.

b.  If there are PCI Express Extended
Capabilities implemented, then
LAST_CONFIG_DWORD should set to the
DWORD address of the final entry of the
last capability. For instance, if the VC cap
(which is 7 DWORDs long) is the last
ca(]:oability and if it is mapped with
VC_BASE_PTR = 0x10C, then
LAST_CONFIG_DWORD should be set to:
(0x10C / 4) + 7 = 0x49. Any access to byte
offset range 0x100 to 0x124 (DWORD
0x49) is successful, and any access to byte
offset range 0x128 to 0x3FF causes a UR to
be returned.

2. If EXT_CFG_XP_CAP_PTR is active (not 0x3FF),
causing CfgRds and CfgWrs greater than or equal
to EXT_CFG_XP_CAP_PTR to be routed to the
user, then LAST_CONFIG_DWORD must be set as
follows:

a. If EXT_CFG_XP_CAP_PTRis 0x100
(indicating that all PCI Express Extended
Config accesses go to the user), then
LAST_CONFIG_DWORD = 0x40. The
user must generate URs for invalid accesses
to 0x100 to 0x3FF, if appropriate.

b. If EXT_CFG_XP_CAP_PTR is greater than
0x100 (indicating that the range [0x100,
EXT_CFG_XP_CAP_PTR-4] goes to the
CMM), then LAST_CONFIG_DWORD
should be set to the DWORD address of the
final entry of the last Capabiligl
implemented in the integrated block (as
explained in 1b). Any access to byte offset
range 0x100 to
LAST_CONFIG_DWORD*4 is successful,
and any access to byte offset range
EXT_CFG_XP_CAP_PTRto 0x3FF requires
the user to determine validity and generate
URs on the TRN interface, if necessary. If
EXT_CFG_XP_CAP_PTR >
(LAST_CONFIG_DWORD#*4+4), then there
is an unimplemented ggp in the integrated
block, and the integrated block returns a UR
for any access to the range
[LAST_CONFIG_DWORD*4+4,
EXT_CFG_XP_CAP_PTR-4].
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

LINK_CAP_ASPM_SUPPORT

Integer

Active State PM Support. This attribute
indicates the level of active state power
management supported by the selected PCI
Express Link:

0: Reserved
1: LOs entry supported
2: Reserved

3: Reserved

LINK_CAP_CLOCK_POWER_MANAGEMENT

Boolean

This attribute is set to TRUE if the Endpoint
supports removal of reference clocks in L1
and L23. This value is transferred to the Link
Capabilities Register.

TRUE: 1
FALSE: 0

LINK_CAP_DLL_LINK_ACTIVE_REPORTING_CAP

Boolean

Data Link Layer Link Active status
notification is supported. This value is
transferred to the Link Capabilities Register.

TRUE: 1
FALSE: 0

This attribute must be set to FALSE for
Endpoints.

LINK_CAP_LOS_EXIT_LATENCY_COMCLK_GEN1

Integer

This attribute sets the exit latency from the
LOs state to be applied (at 2.5 Gb/s) where a
common clock is used. This value is
transferred to the Link Capabilities Register.

Valid settings are:
0: Less than 64 ns
1: 64 ns to less than 128 ns
2: 128 ns to less than 256 ns
3:256 ns to less than 512 ns
4: 512 ns to less than 1 s
5:1 ps to less than 2 us
6:2usto4 ps
7: More than 4 us
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

LINK_CAP_LOS_EXIT_LATENCY_COMCLK_GEN2

Integer

This attributes sets the exit latency from the
LOs state to be applied (at 5.0 Gb/s) where a
common clock is used. This value is

transferred to the Link Capabilities Register.

Valid settings are:

0: Less than 64 ns
: 64 ns to less than 128 ns
: 128 ns to less than 256 ns
: 256 ns to less than 512 ns
: 512 ns to less than 1 us
: 1 us to less than 2 us

N UGl = W N =

:2psto4 us
7: More than 4 s

LINK_CAP_LOS_EXIT_LATENCY_GEN1

Integer

This attribute sets the exit latency from the
LOs state to be applied (at 2.5 Gb/s) where
separate clocks are used. This value is
transferred to the Link Capabilities Register.

Valid settings are:

0: Less than 64 ns
: 64 ns to less than 128 ns
: 128 ns to less than 256 ns
: 256 ns to less than 512 ns
: 512 ns to less than 1 us
: 1 ps to less than 2 us

N U = W N =

:2usto4 us
7: More than 4 us

LINK_CAP_LOS_EXIT_LATENCY_GEN2

Integer

This attribute sets the exit latency from the
LOs state to be applied (at 5.0 Gb/s) where
separate clocks are used. This value is
transferred to the Link Capabilities Register.

Valid settings are:

0: Less than 64 ns
: 64 ns to less than 128 ns
: 128 ns to less than 256 ns
: 256 ns to less than 512 ns
: 512 ns to less than 1 us
: 1 ps to less than 2 ps
:2usto4 us

N O U B WN

: More than 4 us
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

LINK_CAP_L1_EXIT_LATENCY_COMCLK_GEN1

Integer

This attribute sets the exit latency from the L1
state to be applied (at 2.5 Gb/s) where a
common clock is used. This value is
transferred to the Link Capabilities Register.

Valid settings are:
0: Less than 1 us
: 1 us to less than 2 us
: 2 ps to less than 4 ps
: 4 ps to less than 8 ps
: 8 us to less than 16 ps
: 16 ps to less than 32 ps
132 s to 64 s
7: More than 64 us

N UGl B W N =

LINK_CAP_L1_EXIT_LATENCY_COMCLK_GEN2

Integer

This attribute sets the exit latency from the L1
state to be applied (at 5.0 Gb/s) where a
common clock is used. This value is
transferred to the Link Capabilities Register.

Valid settings are:
0: Less than 1 ps
1: 1 ps to less than 2 s
2: 2 us to less than 4 us
3: 4 ps to less than 8 us
4: 8 ps to less than 16 us
5: 16 ps to less than 32 us
6: 32 us to 64 us
7: More than 64 us

LINK_CAP_L1_EXIT_LATENCY_GENI1

Integer

This attribute sets the exit latency from the L1
state to be applied (at 2.5 Gb/s) where
separate clocks are used. This value is
transferred to the Link Capabilities Register.

Valid settings are:
0: Less than 1 ps
1: 1 ps to less than 2 s
2: 2 us to less than 4 us
3: 4 ps to less than 8 us
4: 8 ps to less than 16 us
5:16 ps to less than 32 ps
6: 32 us to 64 us
7: More than 64 us
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Table H-1:

PCIE_2_0 Attributes (Cont’d)

Attribute Name

Type

Description

LINK_CAP_L1_EXIT_LATENCY_GEN2

Integer

This attribute sets the exit latency from the L1
state to be applied (at 5.0 Gb/s) where
separate clocks are used. This value is
transferred to the Link Capabilities Register.

Valid settings are:
0: Less than 1 us
: 1 ps to less than 2 us
: 2 ps to less than 4 ps
: 4 ps to less than 8 ps
: 8 us to less than 16 ps
: 16 ps to less than 32 ps
: 32 s to 64 s
7: More than 64 us

N Ul = W N =

LINK_CAP_LINK_BANDWIDTH_NOTIFICATION_CAP

Boolean

Link Bandwidth notification capability. This
value is transferred to the Link Capabilities
Register. When this attribute is TRUE, there is
support for the link bandwidth notification
status and interrupt mechanism. This setting
is required for Root.

This attribute must be set to FALSE for
Endpoints.

LINK_CAP_MAX_LINK_SPEED

4-bit Hex

Maximum Link Speed. This value is
transferred to the Link Capabilities Register.
Valid settings are:

0001b: [2.5 Gb/s]

0010b: [5.0 Gb/s and 2.5 Gb/s]

LINK_CAP_MAX_LINK_WIDTH

6-bit Hex

Maximum Link Width. This value is
transferred to the Link Capabilities Register.
Valid settings are:

000001b: x1
000010b: x2
000100b: x4
001000b: x8

LINK_CAP_RSVD_23_22

Integer

Reserved bits in Link Capability Register.

This attribute must be set to 0.

LINK_CAP_SURPRISE_DOWN_ERROR_CAPABLE

Boolean

This attribute must be set to FALSE for
Endpoints.

LINK_CONTROL_RCB

Integer

This value is transferred to the Link Control
Register. It is non-zero only for a Root Port.

1: Implies read completion boundary is
128 bits

0: Implies 64 bits
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Attribute Name

Type

Description

LINK_CTRL2_DEEMPHASIS

Boolean

This attribute sets the de-emphasis level used
by the upstream component in 5.0 Gb/s
mode. This value is transferred to the Link
Control 2 Register, bit 12.

FALSE: -6 dB
TRUE: -3.5 dB

LINK_CTRL2_HW_AUTONOMOUS_SPEED_DISABLE

Boolean

When this attribute is TRUE, hardware is
disabled from changing the link speed for
reasons other than reliability. This value is

transferred to the Link Control 2 Register,
bit 5.

LINK_CTRL2_TARGET_LINK_SPEED

4-bit Hex

This attribute sets an upper limit on the speed
advertised by the Upstream component
(Root). This value is transferred to the Link
Control 2[3:0] Register. Valid settings are:

1h: 2.5 Gb/s Target Link Speed

2h: 5.0 Gb/s Target Link Speed

LINK_STATUS_SLOT_CLOCK_CONFIG

Boolean

Slot Clock Configuration. This attribute
indicates where the component uses the same
physical reference clock that the platform
provides on the connector. For a port that
connects to the slot, this attribute indicates
that it uses a clock with a common source to
that used by the slot. For an adaptor inserted
in the slot, this attribute indicates that it uses
the same clock source as the slot, not a locally
derived clock source. This value is transferred
to the Link Status Register, bit 12.

LL_ACK_TIMEOUT

Integer

This attribute sets a user-defined time-out for
the Ack/Nak Latency Timer to force any
pending ACK or NAK DLLPs to be
transmitted. Refer to
LL_ACK_TIMEOUT_EN and
LL_ACK_TIMEOUT_FUNC to see how this
value is used. The timer runs in the link_clk
domain. Thus the amount of time that this
value corresponds to scales up or down
depending on the link width and Gen 1 or
Gen 2. A value of “1” unit on this attribute
corresponds to:

32ns (x1, Gen 1)

16 ns (x2, Gen 1 or x1, Gen 2)
8 ns (x4, Gen 1 or x2, Gen 2)
4 ns (x8, Gen 1 or x4, Gen 2)
2 ns (x8, Gen 2)

Should be set to Oh for compliant operation.
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Attribute Name

Type

Description

LL_ACK_TIMEOUT_EN

Boolean

When set to TRUE, this attribute enables the
Ack/Nak Latency Timer to use the user-
defined LL_ACK_TIMEOUT value (or
combined with the built-in value, depending
on LL_ACK_TIMEOUT_FUNC). When this
attribute is set to FALSE, the built-in value is
used.

LL_ACK_TIMEOUT_FUNC

Integer

This attribute defines how
LL_ACK_TIMEOUT is to be used, if enabled
with LL_ACK_TIMEOUT_EN (otherwise,
this attribute is not used).

0: Absolute Value
1: Add to the built-in table value
2: Subtract from the built-in table value

It is the user’s responsibility to ensure that if
“1” or “2” is chosen, the time-out value does
not overflow or underflow the 15-bit field.

LL_REPLAY_TIMEOUT

Integer

This attribute sets a user-defined time-out for
the Replay Timer to cause the retransmission
of unacknowledged TLPs. Refer to
LL_REPLAY_TIMEOUT_EN and
LL_REPLAY_TIMEOUT_FUNC to see how
this value is used. The timer runs in the
link_clk domain; thus the amount of time that
this value corresponds to scales up or down
depending on the link width and Gen 1 or
Gen 2. A value of “1” unit on this attribute
corresponds to:

32ns (x1, Gen 1)
16 ns (x2, Gen 1 or x1, Gen 2)
8 ns (x4, Gen 1 or x2, Gen 2)
4 ns (x8, Gen 1 or x4, Gen 2)
2 ns (x8, Gen 2)
Should be set to 0h for compliant operation.

LL_REPLAY_TIMEOUT_EN

Boolean

When set to TRUE, this attribute enables the
Replay Timer to use the user-defined
LL_REPLAY_TIMEOUT value (or combined
with the built-in value, depending on
LL_REPLAY_TIMEOUT_FUNC). When this
attribute is set to FALSE, the built-in value is
used.
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Attribute Name

Type

Description

LL_REPLAY_TIMEOUT_FUNC

Integer

This attribute defines how
LL_REPLAY_TIMEOUT is to be used, if
enabled with LL_REPLAY_TIMEOUT_EN
(otherwise, this attribute is not used).

0: Absolute value

1: Add to the built-in table value

2: Subtract from the built-in table value
It is the user’s responsibility to ensure that if
“1” or “2” is chosen, the time-out value does
not overflow or underflow the 15-bit field.

LTSSM_MAX_LINK_WIDTH

6-bit Hex

This attribute is used by LTSSM to set the
Maximum Link Width. Valid settings are:

000001b: [x1]
000010b: [x2]
000100b: [x4]
001000b: [x8]

MSIX_BASE_PTR

8-bit Hex

Byte address of the base of the MSI-X
Capability Structure. Any access to this
structure (via either the link or the
management port) is relative to this address.

This attribute must be set to 9Ch.

MSIX_CAP_ID

8-bit Hex

The capability identifier of MSI-X capability.
This value is transferred to the MSI-X
Capabilities Register.

This attribute must be set to 11h.

MSIX_CAP_NEXTPTR

8-bit Hex

MSI-X Capability’s Next Capability Offset
pointer to the next item in the capabilities list,
or 00h if this is the final capability.

MSIX_CAP_ON

Boolean

When set to TRUE, this attribute indicates
that the MSI-X structure exists. If this
attribute is FALSE, the MSI-X structure
cannot be accessed via either the link or the
management port.

MSIX_CAP_PBA_BIR

Integer

MSI-X Pending Bit Array BIR. This value is
transferred to the MSI-X PBA BIR field. It is
set to 0 if MSI-X is not enabled.

Valid settings are 0-5.

MSIX_CAP_PBA_OFFSET

29-bit Hex

MSI-X Pending Bit Array Offset This value is
transferred to the MSI-X PBA Offset field. Itis
set to 0 if MSI-X is not enabled.

MSIX_CAP_TABLE_BIR

Integer

MSI-X Table BIR. This value is transferred to
the MSI-X Table BIR field. It is set to 0 if MSI-X
is not enabled.

Valid settings are 0-5.

MSIX_CAP_TABLE_OFFSET

29-bit Hex

MSI-X Table Offset. This value is transferred
to the MSI-X Table Offset field. It is set to 0 if
MSI-X is not enabled.
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Attribute Name

Type

Description

MSIX_CAP_TABLE_SIZE

11-bit Hex

MSI-X Table Size. This value is transferred to
the MSI-X Message Control[10:0] field. It is set
to 0 if MSI-X is not enabled. The integrated
block does not implement the table; it must be
implemented in user logic.

MSI_BASE_PTR

8-bit Hex

Byte address of the base of the Message
Signaled Interrupt (MSI) Capability
Structure. Any access to this structure (via
either the link or the management port) is
relative to this address.

This attribute must be set to 48h.

MSI_CAP_64 BIT_ADDR_CAPABLE

Boolean

MSI 64-bit Addressing Capable. This value is
transferred to the MSI Control Register, bit 7.

MSI_CAP_ID

8-bit Hex

The capability identifier of MSI capability.
This value is transferred to the MSI
Capabilities Register, bits [7:0].

This attribute must be set to 05h.

MSI_CAP_MULTIMSGCAP

Integer

Multiple Message Capable. Each MSI
function can request up to 32 unique
messages. System software can read this field
to determine the number of messages
requested. The number of messages
requested are encoded as follows:

Oh: 1 vector

1h: 2 vectors

2h: 4 vectors

3h: 8 vectors

4h: 16 vectors

5h: 32 vectors

6h - 7h: Reserved

MSI_CAP_MULTIMSG_EXTENSION

Integer

Multiple Message Capable Extension. When
this attribute is set to 1, 256 unique messages
can be sent by the user (regardless of the
setting of MSI_CAP_MULTIMSGCAP).

Valid settings are 0 and 1.

MSI_CAP_NEXTPTR

8-bit Hex

MSI Capability's Next Capability Offset
pointer to the next item in the capabilities list,
or 00h if this is the final capability.

MSI_CAP_ON

Boolean

When set to TRUE, this attribute indicates
that the MSI structures exist. If this attribute is
FALSE, the MSI structure cannot be accessed
via either the link or the management port.

MSI_CAP_PER_VECTOR_MASKING_CAPABLE

Boolean

MSI Per-Vector Masking Capable. This value
is transferred to the MSI Control Register, bit
8. When this attribute is set to TRUE, the
Mask and Pending DWORD are added to the
Cap structure.

352

www.Xxilinx.com

Virtex-6 FPGA Integrated Block for PCle
UG671 March 1, 2011



http://www.xilinx.com

& XILINX.

Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

N_FTS_COMCLK_GEN1

Integer

This attribute sets the number of FTS
sequences advertised in the TS1 ordered sets
when the Link Configuration Register shows
that a common clock source is selected (used
for all lanes when operating at 2.5 Gb/s).

This attribute must be set to 255.

N_FTS_COMCLK_GEN2

Integer

This attribute sets the number of FTS
sequences advertised in the TS1 ordered sets
when the Link Configuration Register shows
that a common clock source is selected (used
for all lanes when operating at 5.0 Gb/s).

This attribute must be set to 255.

N_FTS_GEN1

Integer

This attribute sets the number of FTS
sequences advertised in the TS1 ordered sets
when the Link Configuration Register shows
that a common clock source is not selected
(used for all lanes when operating at
2.5Gb/s).

This attribute must be set to 255.

N_FTS_GEN2

Integer

This attribute sets the number of FTS
sequences advertised in the TS1 ordered sets
when the Link Configuration Register shows
that a common clock source is not selected
(used for all lanes when operating at

5.0 Gb/s).

This attribute must be set to 255.

PCIE_BASE_PTR

8-bit Hex

Byte address of the base of the PCI Express
(PCIE) Capability Structure. Any access to
this structure (via either the link or the
management port) is relative to this address.

This attribute must be set to 60h.

PCIE_CAP_CAPABILITY_ID

8-bit Hex

Capability ID for Express capability.
This attribute must be set to 10h.

PCIE_CAP_CAPABILITY_VERSION

4-bit Hex

This attribute indicates the version number of
the PCI-SIG® defined PCI Express capability
structure.

PCIE_CAP_DEVICE_PORT_TYPE

4-bit Hex

This attribute identifies the type of
device/port. Valid settings are:

0000b: PCI Express Endpoint device
0001b: Legacy PCI Express Endpoint
device

0100b: Root Port of PCI Express Root
Complex

This value is transferred to the PCI Express
Capabilities Register. It must be consistent
with UPSTREAM_FACING settings.
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Attribute Name

Type

Description

PCIE_CAP_INT_MSG_NUM

5-bit Hex

Interrupt Message Number. This value is
transferred to the PCI Express Cap Register
[13:9]. It is not used internally by the
integrated block.

PCIE_CAP_NEXTPTR

8-bit Hex

PCle Capability’s Next Capability Offset
pointer to the next item in the capabilities list,
or 00h if this is the final capability.

PCIE_CAP_ON

Boolean

When set to TRUE, this attribute indicates
that the PCIE structure exists. If this attribute
is FALSE, the PCIE structure cannot be
accessed via either the link or the
management port.

PCIE_CAP_RSVD_15_14

Integer

This attribute sets the Reserved bits [15:14] of
the PCIE Capability Register.

This attribute must be set to 0.

PCIE_CAP_SLOT_IMPLEMENTED

Boolean

Slot Implemented. When this attribute is
TRUE, the PCI Express Link associated with
this Port is connected to a slot (rather than to
an integrated component). This attribute is
valid only for the Root Port of the Root
Complex. This value is transferred to the PCI
Express Capabilities Register.

PCIE_REVISION

Integer

A value of 2 specifies PCI Express Specification,
rev. 2.0 compliance.

This attribute must be set to 2.

PGLO_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX0* and PIPERX0* signals.

This attribute must be set to 0.

PGL1_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX1* and PIPERX1* signals.

This attribute must be set to 1.

PGL2_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX2* and PIPERX2* signals.

This attribute must be set to 2.

PGL3_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX3* and PIPERX3* signals.

This attribute must be set to 3.
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Attribute Name

Type

Description

PGL4_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX4* and PIPERX4* signals.

This attribute must be set to 4.

PGL5_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX5* and PIPERX5* signals.

This attribute must be set to 5.

PGL6_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX6* and PIPERX6* signals.

This attribute must be set to 6.

PGL7_LANE

Integer

This attribute indicates which logical lane
(not considering the lane reversal feature)
uses this PCle to GTX transceiver link. A link
is all PIPETX7* and PIPERX7* signals.

This attribute must be set to 7.

PL_AUTO_CONFIG

Integer

Bypass link width negotiation in LTSSM
Configuration states. Valid settings are:

0 - 3: Link width negotiation is not
bypassed

4: Link configures as x1
5: Link configures as x2
6: Link configures as x4

7: Link configures as x8

PL_FAST_TRAIN

Boolean

When this attribute is TRUE, the timers in the
LTSSM state machine are shortened to reduce
simulation time. Specifically, the transition
out of Polling. Active is shortened to requiring
sending 16 TS1s and receiving 8 TS1s. The
LTSSM timer values of 1 ms, 2 ms, 12 ms,

24 ms, and 48 ms, are reduced to 3.9 us,

7.81 us, 46.8 us, 93.75 ps, and 187.5 us,
respectively (reduced by a factor of 256).

This attribute must be set to FALSE for silicon
designs.

PM_BASE_PTR

8-bit Hex

Byte address of the base of the Power
Management (PM) Capability Structure. Any
access to this structure (via either the link or
the management port) is relative to this
address.

This attribute must be set to 40h.

PM_CAP_AUXCURRENT

Integer

AUX Current. Requested auxiliary current
allocation. This value is transferred to the PM
Capabilities Register, bits [24:22].

Virtex-6 FPGA Integrated Block for PCle
UG671 March 1, 2011

www.Xxilinx.com

355



http://www.xilinx.com

Appendix H: PCIE_2_0 Attribute Descriptions

& XILINX.

Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

PM_CAP_D1SUPPORT

Boolean

D1 Support. This value is transferred to the
PM Capabilities Register, bit 25.

PM_CAP_D2SUPPORT

Boolean

D2 Support. This value is transferred to the
PM Capabilities Register, bit 26.

PM_CAP_DSI

Boolean

Device Specific Initialization (DSI). This value
is transferred to the PM Capabilities Register,
bit 21.

PM_CAP_ID

8-bit Hex

The capability identifier of the power
management capability. This value is
transferred to the PM Capabilities Register,
bits [7:0].

PM_CAP_NEXTPTR

8-bit Hex

PM Capability's Next Capability Offset
pointer to the next item in the capabilities list,
or 00h if this is the final capability.

PM_CAP_ON

Boolean

When set to TRUE, this attribute indicates
that the PM structure exists. If this attribute is
FALSE, the PM structure cannot be accessed
via either the link or the management port.

PM_CAP_PMESUPPORT

5-bit Hex

PME Support. These five bits indicate support
for D3cold, D3hot, D2, D1, and DO,
respectively. This value is transferred to the
PM Capabilities Register, bits [31:27].

PM_CAP_PME_CLOCK

Boolean

When set to TRUE, this attribute indicates
that a PCI clock is required for PME
generation. This attribute must be set to
FALSE per the specification. This value is
transferred to the PM Capabilities Register,
bit 19.

PM_CAP_RSVD_04

Integer

Reserved bit 20 of the PM Capabilities
Register.

This attribute must be set to 0.

PM_CAP_VERSION

Integer

The version of Power Management
specification followed. This value is
transferred to the PM Capabilities Register,
bits [18:16].

This attribute must be set to 3.

PM_CSR_B2B3

Boolean

Power Management CSR, bit 22: B2/B3 bit.

PM_CSR_BPCCEN

Boolean

Power Management CSR, bit 23: Bus
Power/Clock Control Enable bit.

PM_CSR_NOSOFTRST

Boolean

Power Management CSR, bit 3: No Soft Reset
bit. This attribute must be set to TRUE.

PM_DATAO

8-bit Hex

Power Management Data Register 0 (D0
Power Consumed). This value appears in the
Data field of the PM Status Register if the host
has written the value 0000b to the Data Select
field of the PM Control Register.
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Attribute Name

Type

Description

PM_DATA1

8-bit Hex

Power Management Data Register 1 (D1
Power Consumed). This value appears in the
Data field of the PM Status Register if the host
has written the value 0001b to the Data Select
field of the PM Control Register.

PM_DATA2

8-bit Hex

Power Management Data Register 2 (D2
Power Consumed). This value appears in the
Data field of the PM Status Register if the host
has written the value 0010b the Data Select
field of the PM Control Register.

PM_DATA3

8-bit Hex

Power Management Data Register 3 (D3
Power Consumed). This value appears in the
Data field of the PM Status Register if the host
has written the value 0011b to the Data Select
field of the PM Control Register.

PM_DATA4

8-bit Hex

Power Management Data Register 4 (D0
Power Dissipated). This value appears in the
Data field of the PM Status Register if the host
has written the value 0100b to the Data Select
field of the PM Control Register.

PM_DATA5

8-bit Hex

Power Management Data Register 5 (D1
Power Dissipated). This value appears in the
Data field of the PM Status Register if the host
has written the value 0101b to the Data Select
field of the PM Control Register.

PM_DATA6

8-bit Hex

Power Management Data Register 6 (D2
Power Dissipated). This value appears in the
Data field of the PM Status Register if the host
has written the value 011 0b to the Data Select
field of the PM Control Register.

PM_DATA7

8-bit Hex

Power Management Data Register 7 (D3
Power Dissipated). This value appears in the
Data field of the PM Status Register if the host
has written the value 0111b to the Data Select
field of the PM Control Register.

PM_DATA_SCALEO

2-bit Hex

Power Management Data Scale Register 0.
This attribute specifies the scale applied to
PM_DATADQ. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x
01b: 0.1x
10b: 0.01x
11b: 0.001x
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Attribute Name

Type

Description

PM_DATA_SCALE1

2-bit Hex

Power Management Data Scale Register 1.
This attribute specifies the scale applied to
PM_DATAL. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x

01b: 0.1x

10b: 0.01x

11b: 0.001x

PM_DATA_SCALE2

2-bit Hex

Power Management Data Scale Register 2.
This attribute specifies the scale applied to
PM_DATA2. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x
01b: 0.1x
10b: 0.01x
11b: 0.001x

PM_DATA_SCALE3

2-bit Hex

Power Management Data Scale Register 3.
This attribute specifies the scale applied to
PM_DATAS3. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x
01b: 0.1x
10b: 0.01x
11b: 0.001x

PM_DATA_SCALE4

2-bit Hex

Power Management Data Scale Register 4.
This attribute specifies the scale applied to
PM_DATA4. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x

01b: 0.1x

10b: 0.01x

11b: 0.001x
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Attribute Name

Type

Description

PM_DATA_SCALE5

2-bit Hex

Power Management Data Scale Register 5.
This attribute specifies the scale applied to
PM_DATADS5. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x

01b: 0.1x

10b: 0.01x

11b: 0.001x

PM_DATA_SCALE6

2-bit Hex

Power Management Data Scale Register 6.
This attribute specifies the scale applied to
PM_DATAG6. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x
01b: 0.1x
10b: 0.01x
11b: 0.001x

PM_DATA_SCALE?7

2-bit Hex

Power Management Data Scale Register 7.
This attribute specifies the scale applied to
PM_DATA?. The power consumption of the
device is determined by multiplying the
contents of the Base Power Data Register field
with the value corresponding to the encoding
returned by this field. Defined encodings are:

00b: 1.0x
01b: 0.1x
10b: 0.01x
11b: 0.001x

RECRC_CHK

Integer

Not supported. This attribute must be set to 0.

RECRC_CHK_TRIM

Boolean

Not supported. This attribute must be set to
FALSE.

REVISION_ID

8-bit Hex

ID identifying revision of device. This value is
transferred to the Revision ID Register.

ROOT_CAP_CRS_SW_VISIBILITY

Boolean

CRS SW Visibility. When this attribute is
TRUE, the Root Port can return CRS to
software. This value is transferred to the Root
Capabilities Register.

SELECT_DLL_IF

Boolean

Not supported. This attribute must be set to
FALSE.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

SLOT_CAP_ATT_BUTTON_PRESENT

Boolean

Attention Button Present. When this attribute
is TRUE, an Attention Button is implemented
on the chassis for this slot. This value is
transferred to the Slot Capabilities Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_ATT_INDICATOR_PRESENT

Boolean

Attention Indicator Present. When this
attribute is TRUE, an Attention Indicator is
implemented on the chassis for this slot. This
value is transferred to the Slot Capabilities
Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_ELEC_INTERLOCK_PRESENT

Boolean

Electromechanical Interlock Present. When
this attribute is TRUE, an Electromechanical
Interlock is implemented on the chassis for
this slot. This value is transferred to the Slot
Capabilities Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_HOTPLUG_CAPABLE

Boolean

Hot-Plug Capable. When this attribute is
TRUE, this slot can support Hot-Plug
operations. This value is transferred to the
Slot Capabilities Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_HOTPLUG_SURPRISE

Boolean

Hot-Plug Surprise. When this attribute is
TRUE, a device present in this slot might be
removed from the system without any prior
notification. This value is transferred to the
Slot Capabilities Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_MRL_SENSOR_PRESENT

Boolean

MRL Sensor Present. When this attribute is
TRUE, a Manually operated Retention Latch
(MRL) sensor is implemented on the chassis
for this slot. This value is transferred to the
Slot Capabilities Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_NO_CMD_COMPLETED_SUPPORT

Boolean

No Command Completed Support. When
this attribute is TRUE, the Slot does not issue
SW notification when the Hot-Plug
Controller completes command. This value is
transferred to the Slot Capabilities Register.

This attribute must be set to FALSE for
Endpoints.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

SLOT_CAP_PHYSICAL_SLOT_NUM

13-bit Hex

Physical Slot Number. This attribute contains
the physical slot number attached to this port.
It is required to be globally unique within the
chassis. This field should be set to 0 when the
port is connected to devices that are
integrated on the system board. This value is
transferred to the Slot Capabilities Register.

This attribute must be set to 0h for Endpoints.

SLOT_CAP_POWER_CONTROLLER_PRESENT

Boolean

Power Controller Present. When this attribute
is TRUE, a Power Controller is implemented
for this slot. This value is transferred to the
Slot Capabilities Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_POWER_INDICATOR_PRESENT

Boolean

Power Indicator Present. When this attribute
is TRUE, a Power Indicator is implemented
on the chassis for this slot. This value is
transferred to the Slot Capabilities Register.

This attribute must be set to FALSE for
Endpoints.

SLOT_CAP_SLOT_POWER_LIMIT_SCALE

Integer

Slot Power Limit Scale. This attribute
specifies the scale used for the Slot Power
Limit Value. Valid settings are:

0: 1.0x
1: 0.1x
2:0.01x
3:0.001x
This attribute must be set to 0 for Endpoints.

This value is transferred to the Slot
Capabilities Register.

SLOT_CAP_SLOT_POWER_LIMIT_VALUE

8-bit Hex

Slot Power Limit Value. The upper limit on
the power supplied to the slot (in watts) is
given by multiplying this value by the value
in the Slot Power Limit Scale field. This value
is transferred to the Slot Capabilities Register.

This attribute must be set to 00h for
Endpoints.

SPARE_BITO

Integer

Must be set to 0.

SPARE_BIT1

Integer

Must be set to 0.

SPARE_BIT2

Integer

Must be set to 0.

SPARE_BIT3

Integer

Must be set to 0.

SPARE_BIT4

Integer

Must be set to 0.

SPARE_BIT5

Integer

Must be set to 0.

SPARE_BIT6

Integer

Must be set to 0.

SPARE_BIT7

Integer

Must be set to 0.

SPARE_BITS

Integer

Must be set to 0.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

SPARE_BYTEOQ

8-bit Hex

Must be set to 0.

SPARE_BYTE1

8-bit Hex

Must be set to 0.

SPARE_BYTE2

8-bit Hex

Must be set to 0.

SPARE_BYTE3

8-bit Hex

Must be set to 0.

SPARE_WORDO

32-bit Hex

Must be set to 0.

SPARE_WORD1

32-bit Hex

Must be set to 0.

SPARE_WORD2

32-bit Hex

Must be set to 0.

SPARE_WORD3

32-bit Hex

Must be set to 0.

SUBSYSTEM_ID

16-bit Hex

This ID can be used to provide additional
device information to that provided by the
Device ID. This value is transferred to the
Subsystem ID Register.

SUBSYSTEM_VENDOR_ID

16-bit Hex

This ID can be used to provide additional
vendor information to that provided by the
Vendor ID. This value is transferred to the
Subsystem Vendor ID Register.

TL_RBYPASS

Boolean

Not supported. This attribute must be set to
FALSE.

TL_RX_RAM_RADDR_LATENCY

Integer

This attribute specifies the read address
latency for RX RAMs in terms of USER_CLK
cycles.
0: No fabric pipeline register is on the read
address and enable block RAM inputs
1: A fabric pipeline register is on the read
address and enable block RAM inputs

TL_RX_RAM_RDATA_LATENCY

Integer

This attribute specifies the read data latency
for RAMs in terms of USER_CLK cycles.

1: The block RAM output register is
disabled

2: The block RAM output register is
enabled

3: The block RAM output register is
enabled and a fabric pipeline register is
added to the block RAM data output

TL_RX_RAM_WRITE_LATENCY

Integer

This attribute specifies the write latency for
RX RAMs in terms of USER_CLK cycles.

0: No fabric pipeline register is on the write
address and enable block RAM inputs

1: A fabric pipeline register is on the write
address and enable block RAM inputs

TL_TFC_DISABLE

Boolean

Not supported. This attribute must be set to
FALSE.

TL_TX_CHECKS_DISABLE

Boolean

Not supported. This attribute must be set to
FALSE.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

TL_TX_RAM_RADDR_LATENCY

Integer

This attribute specifies the read address
latency for TX RAMs in terms of USER_CLK
cycles.
0: No fabric pipeline register on the read
address and enable block RAM inputs
1: A fabric pipeline register is on the read
address and enable block RAM inputs

TL_TX_RAM_RDATA_LATENCY

Integer

This attribute specifies the read data latency
for TX RAMs in terms of USER_CLK cycles.
1: The block RAM output register is
disabled
2: The block RAM output register is
enabled

3: The block RAM output register is
enabled and a fabric pipeline register is
added to the block RAM data output

TL_TX_RAM_WRITE_LATENCY

Integer

This attribute specifies the write latency for
TX RAMs in terms of USER_CLK cycles.

0: No fabric pipeline register on the write
address and enable block RAM inputs

1: A fabric pipeline register is on the write
address and enable block RAM inputs

UPCONFIG_CAPABLE

Boolean

When set to TRUE, this attribute enables the
upconfigure capability. When this attribute is
set to FALSE, the upconfigure capability is
disabled.

UPSTREAM_FACING

Boolean

TRUE specifies Endpoint. FALSE specifies
Root Port.

UR_INV_REQ

Boolean

When this attribute is TRUE, received ATS
Invalidate Request Messages are handled as
Unsupported Requests (URs). When this
attribute is FALSE, received ATS Invalidate
Request Messages are passed to the user.

USER_CLK_FREQ

Integer

User clock frequency. Valid settings are:
0: 31.25 MHz
1: 62.5 MHz
2:125MHz
3: 250 MHz
4 - 7: Reserved

VCO_CPL_INFINITE

Boolean

When this attribute is set to TRUE, the block
advertises infinite completions.

VCO_RX_RAM_LIMIT

13-bit Hex

The receive buffer limit address default is two
block RAMs.

This attribute must be set to RX buffer
bytes/8.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

VCO_TOTAL_CREDITS_CD

Integer

Number of credits that should be advertised
for Completion data received on Virtual
Channel 0. The bytes advertised must be less
than or equal to the block RAM bytes
available.

The equation to calculate bytes advertised is:
(ph * (rx_td_ecrc_trim ? 16 : 24)) + (pd * 16) +
(nph * 24) + (ch * 16) + (cd * 16)

The equation to calculate block RAM bytes
available is:

(veO_rx_ram_limit + 1) * 8

See Table H-2, page 366 for valid settings.

VCO_TOTAL_CREDITS_CH

Integer

Number of credits that should be advertised
for Completion headers received on Virtual
Channel 0. The sum of the posted, non-
posted, and completion header credits must
be < 80.

This attribute must be set to 36.

VCO0_TOTAL_CREDITS_NPH

Integer

Number of credits that should be advertised
for Non-Posted headers received on Virtual
Channel 0. The number of Non-Posted data
credits advertised by the block is equal to the
number of Non-Posted header credits. The
sum of the Posted, Non-Posted, and
Completion header credits must be < 80.

This attribute must be set to 12.

VCO0_TOTAL_CREDITS_PD

Integer

Number of credits that should be advertised
for Posted data received on Virtual Channel 0.
The bytes advertised must be less than or
equal to the block RAM bytes available.

The equation to calculate bytes advertised is:
(ph * (rx_td_ecrc_trim ? 16 : 24)) + (pd * 16) +
(nph *24) + (ch * 16) + (cd * 16)

The equation to calculate block RAM bytes
available is:

(veO_rx_ram_limit + 1) * 8

See Table H-2, page 366 for valid settings.

VCO_TOTAL_CREDITS_PH

Integer

Number of credits that should be advertised
for Posted headers received on Virtual
Channel 0. The sum of the Posted, Non-
Posted, and Completion header credits must
be < 80.

This attribute must be set to 32.
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

VCO_TX_LASTPACKET

Integer

Index of the last packet buffer used by TX
TLM (that is, the number of buffers — 1). This
value is calculated from the maximum
payload size supported and the number of
block RAMs configured for transmit.

See Table H-2, page 366 for valid settings.

VC_BASE_PTR

12-bit Hex

Byte address of the base of the Virtual
Channel (VC) Capability Structure. Any
access to this structure (via either the link or
the management port) is relative to this
address.

Valid settings are 000h or 10Ch.

VC_CAP_ID

16-bit Hex

The capability identifier of Virtual Channel
capability. This value is transferred to the VC
Capabilities Register [15:0].

The valid setting is 0002h.

VC_CAP_NEXTPTR

12-bit Hex

Virtual Channel Capability's Next Capability
Offset pointer to the next item in the
capabilities list, or 000h if this is the final
capability.

Valid settings are 000h or 128h.

VC_CAP_ON

Boolean

When set to TRUE, this attribute indicates
that the VC structure exists. If this attribute is
FALSE, the VC structure cannot be accessed
via either the link or the management port.

VC_CAP_REJECT_SNOOP_TRANSACTIONS

Boolean

Reject Snoop Transaction. When this attribute
is TRUE, any TLP with the No Snoop bit set
can be rejected as a UR. This value is
transferred to the VC Resource Capability
Register.

VC_CAP_VERSION

4-bit Hex

The version of Virtual Channel Capability
followed. This value is transferred to the VC
Capabilities Register [19:16].

VENDOR_ID

16-bit Hex

Unique Manufacturer ID. This value is
transferred to the Vendor ID Register.

VSEC_BASE_PTR

12-bit Hex

Byte address of the base of the Vendor-
Specific Capability Structure. Any access to
this structure (via either the link or the
management port) is relative to this address.

Valid settings are 000h or 128h.

VSEC_CAP_HDR_ID

16-bit Hex

The vendor-defined ID number of the
Vendor-Specific Capability. This value is
transferred to the VSEC Header Register
[15:0].

VSEC_CAP_HDR_LENGTH

12-bit Hex

The length of the Vendor-Specific Capability
in bytes, including the Cap header itself. This
value is transferred to the VSEC Header
Register [31:20].
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Table H-1: PCIE_2_0 Attributes (Contd)

Attribute Name

Type

Description

VSEC_CAP_HDR_REVISION

4-bit Hex

The revision of the Vendor-Specific Capability
followed. This value is transferred to the
VSEC Header Register, bits [19:16].

VSEC_CAP_ID

16-bit Hex

The capability identifier of the Vendor-
Specific Capability. This value is transferred
to the VSEC Capabilities Register, bits [15:0].
This structure is used to implement the Xilinx
specific loopback control registers.

This attribute must be set to 000Bh.

VSEC_CAP_IS_LINK_VISIBLE

Boolean

The VSEC structure can be detected by link-
side configuration accesses if TRUE.
Otherwise, it is only user-side visible.

VSEC_CAP_NEXTPTR

12-bit Hex

VSEC’s Next Capability Offset pointer to the
nextitem in the capabilities list, or 00 0h if this
is the final capability.

This attribute must be set to 000h.

VSEC_CAP_ON

Boolean

When set to TRUE, this attribute indicates
that the VSEC structure exists. If this value is
FALSE, the VSEC structure cannot be
accessed via either the link or the
management port.

VSEC_CAP_VERSION

4-bit Hex

The version of the Vendor-Specific Capability
followed. This value is transferred to the

VSEC Capabilities Register, bits [19:16].

Table H-2: Valid Data Credit Combinations

Parameter

Valid Combinations

DEV_CAP_MAX_PAYLOAD_SUPPORTED

0 0 1 1 2 2 3 3

VCO0_TOTAL_CREDITS_CD

77 | 154 | 77 | 154 | 154 | 308 | 308 | 616

VCO0_TOTAL_CREDITS_PD

77 | 154 | 77 | 154 | 154 | 308 | 308 | 616

VCO0_TX_LAST_PACKET

25 |31 | 13 | 28| 14| 29 | 14 | 30

366 www.Xxilinx.com

Virtex-6 FPGA Integrated Block for PCle
UG671 March 1, 2011



http://www.xilinx.com

& XILINX.

Appendix |

PCIE_2_0 Timing Parameter

Descriptions

This appendix lists the timing parameter names and descriptions related to the

Virtex®-6 FPGA Integrated Block for PCI Express® designs. This information is useful for
debugging timing issues. Values for these timing parameters can be obtained by running
the Speedprint tool. Usage of Speedprint is documented in the Development System

Reference Guide.

The timing parameters on the integrated block consist of either Setup/Hold or Clock-to-
Out parameters. Table I-1 lists the timing parameter names, descriptions, signal grouping,

and related clock domain for a given parameter.

Table I-1: PCIE_2_0 Timing Parameters

Name Clock Domain Signal Grouping
Sequential Setup and Hold Times for Integrated Block Inputs(1)
Tpcicck MGTn / PIPECLK PIPERXnCHANISALIGNED®)
Tpcicke_MGTn®®) PIPERXnCHARISK[1:0]
PIPERXnDATA[15:0]
PIPERXnELECIDLE
PIPERXnPHYSTATUS
PIPERX#nSTATUS[2:0]
PIPERXnVALID
Tpcicck_ PWR / USERCLK CFGPMDIRECTASPMLIN
Tpcicke PWR CFGPMSENDPMACKN
CFGPMSENDPMETON
CFGPMSENDPMNAKN
CFGPMTURNOFFOKN
CFGPMWAKEN
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Table I-1: PCIE_2_0 Timing Parameters (Contd)

Name

Clock Domain

Signal Grouping

Tpcidck_CFG /
Tpcickd_CFG

USERCLK

CFGBYTEENN]3:0]

CFGDI[31:0]

CFGDSBUSNUMBER]7:0]

CFGDSDEVICENUMBER|[4:0]

CFGDSFUNCTIONNUMBER[2:0]

CFGDSNJ[63:0]

CFGDWADDRI[9:0]

CFGERRACSN

CFGERRAERHEADERLOG[127:0]

CFGERRCORN

CFGERRCPLABORTN

CFGERRCPLTIMEOUTN

CFGERRCPLUNEXPECTN

CFGERRECRCN

CFGERRLOCKEDN

CFGERRPOSTEDN

CFGERRTLPCPLHEADER[47:0]

CFGERRURN

CFGINTERRUPTASSERTN

CFGINTERRUPTDI[7:0]

CFGINTERRUPTN

CFGPORTNUMBER][7:0]

CFGRDENN

CFGTRNPENDINGN

CFGWRENN

CFGWRREADONLYN

CFGWRRW1CASRWN

Tpcidck_DBG /
Tpcickd_DBG

PIPECLK

PLDBGMODEJ[2:0]

USERCLK

DBGMODE]1:0]

DBGSUBMODE

Tpcidck_DRP /
Tpcickd_DRP

DRPCLK

DRPDADDR[8:0]

DRPDEN

DRPDI[15:0]

DRPDWE
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Table I-1: PCIE_2_0 Timing Parameters (Contd)

Tpcickd_TL2

Name Clock Domain Signal Grouping
Tpeidek_LL2 / USERCLK LL2SENDASREQLIN
Tpeickd_LL2 LL2SENDENTERLIN
LL2SENDENTERL23N
LL2SUSPENDNOWN
LL2TLPRCVN
Tpcidck_PL / PIPECLK PLDIRECTEDLINKAUTON
Tpcickd_PL PLDIRECTEDLINKCHANGE[1:0]
PLDIRECTEDLINKSPEED
PLDIRECTEDLINKWIDTH[1:0]
PLDOWNSTREAMDEEMPHSOURCE
PLUPSTREAMPREFERDEEMPH
Tpcidck_PL2 / USERCLK PL2DIRECTEDLSTATE[4:0]
Tpcickd_PL2
Tpcidck_RSTN / PIPECLK PLRSTN
Tpeickd RSTN PLTRANSMITHOTRST
USERCLK CMRSTN
CMSTICKYRSTN
DLRSTN
FUNCLVLRSTN
TLRSTN
Tpcidck_RXRAM / USERCLK MIMRXRDATA[67:0]
Tpcickd_RXRAM
Tpcidek_TL2 / USERCLK TL2 ASPMSUSPENDCREDITCHECKN

TL2PPMSUSPENDREQN

Virtex-6 FPGA Integrated Block for PCle

UG671 March 1, 2011

www.Xxilinx.com

369



http://www.xilinx.com

Appendix I: PCIE_2_0 Timing Parameter Descriptions & XILINX.

Table I-1: PCIE_2_0 Timing Parameters (Contd)
Name Clock Domain Signal Grouping
Tpcidck_TRN / USERCLK TRNFCSEL[2:0]

Tpcickd_TRN TRNRDSTRDYN

TRNRNPOKN
TRNTCFGGNTN
TRNTD[63:0]

TRNTDLLPDATA[31:0]

TRNTDLLPSRCRDYN

TRNTECRCGENN
TRNTEOEFN

TRNTERRFWDN

TRNTREMN

TRNTSOFN
TRNTSRCDSCN

TRNTSRCRDYN

TRNTSTRN

Tpcidck_TXRAM / USERCLK MIMTXRDATA[68:0]
Tpcickd_TXRAM

Sequential Clock-to-Output Times for Integrated Block Outputs

Tpcicko_CFG USERCLK CFGAERECRCCHECKEN

CFGAERECRCGENEN
CFGCOMMANDBUSMASTERENABLE

CFGCOMMANDINTERRUPTDISABLE

CFGCOMMANDIOENABLE

CFGCOMMANDMEMENABLE
CFGCOMMANDSERREN

CFGDEVCONTROL2CPLTIMEOUTDIS

CFGDEVCONTROL2CPLTIMEOUTVAL[3:0]

CFGDEVCONTROLAUXPOWEREN
CFGDEVCONTROLCORRERRREPORTINGEN

CFGDEVCONTROLENABLERO

CFGDEVCONTROLEXTTAGEN

CFGDEVCONTROLFATALERRREPORTINGEN
CFGDEVCONTROLMAXPAYLOADI2:0]

CFGDEVCONTROLMAXREADREQI[2:0]

CFGDEVCONTROLNONFATALREPORTINGEN

CFGDEVCONTROLNOSNOOPEN

CFGDEVCONTROLPHANTOMEN
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Table I-1: PCIE_2_0 Timing Parameters (Contd)

Name

Clock Domain

Signal Grouping

Tpcicko_CFG (Cont’d)

USERCLK

CFGDEVCONTROLURERRREPORTINGEN

CFGDEVSTATUSCORRERRDETECTED

CFGDEVSTATUSFATALERRDETECTED

CFGDEVSTATUSNONFATALERRDETECTED

CFGDEVSTATUSURDETECTED

CFGDO[31:0]

CFGERRAERHEADERLOGSETN

CFGERRCPLRDYN

CFGINTERRUPTDO[7:0]

CFGINTERRUPTMMENABLE[2:0]

CFGINTERRUPTRDYN

CFGLINKCONTROLASPMCONTROL[1:0]

CFGLINKCONTROLAUTOBANDWIDTHINTEN

CFGLINKCONTROLBANDWIDTHINTEN

CFGLINKCONTROLCOMMONCLOCK

CFGLINKCONTROLEXTENDEDSYNC

CFGLINKCONTROLHWAUTOWIDTHDIS

CFGLINKCONTROLLINKDISABLE

CFGLINKCONTROLRCB

CFGLINKCONTROLRETRAINLINK

CFGLINKSTATUSAUTOBANDWIDTHSTATUS

CFGLINKSTATUSBANDWITHSTATUS

CFGLINKSTATUSCURRENTSPEEDI1:0]

CFGLINKSTATUSDLLACTIVE

CFGLINKSTATUSLINKTRAINING

CFGLINKSTATUSNEGOTIATEDWIDTH]3:0]

CFGMSGDATA[15:0]

CFGMSGRECEIVED

CFGMSGRECEIVEDERRCOR

CFGMSGRECEIVEDERRFATAL

CFGMSGRECEIVEDERRNONFATAL

CFGMSGRECEIVEDPMASNAK

CFGMSGRECEIVEDSETSLOTPOWERLIMIT

CFGMSGRECEIVEDUNLOCK

CFGPCIELINKSTATEJ[2:0]

CFGPMRCVASREQLIN

CFGPMRCVENTERLIN
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Table I-1: PCIE_2_0 Timing Parameters (Contd)

Name Clock Domain Signal Grouping
Tpcicko_CFG (Cont’d) USERCLK CFGPMRCVENTERL23N
CFGPMRCVREQACKN
CFGRDWRDONEN
CFGSLOTCONTROLELECTROMECHILCTLPULSE
CFGTRANSACTION
CFGTRANSACTIONADDR]6:0]
CFGTRANSACTIONTYPE
CFGVCTCVCMAP[6:0]
Tpcicko_DBG PIPECLK PLDBGVEC][11:0]
USERCLK DBGSCLRA
DBGSCLRB
DBGSCLRC
DBGSCLRD
DBGSCLRE
DBGSCLRF
DBGSCLRG
DBGSCLRH
DBGSCLRI
DBGSCLR]
DBGSCLRK
DBGVECA[63:0]
DBGVECB[63:0]
DBGVECC[11:0]
Tpcicko_DRP DRPCLK DRPDO[15:0]
DRPDRDY
Tpcicko_LL2 USERCLK LL2BADDLLPERRN
LL2BADTLPERRN
LL2PROTOCOLERRN
LL2REPLAYROERRN
LL2REPLAYTOERRN
LL2SUSPENDOKN
LL2TFCINIT1SEQN
LL2TFCINIT2SEQN
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Table I-1: PCIE_2_0 Timing Parameters (Contd)
Name Clock Domain Signal Grouping
Tpcicko_MGT PIPECLK PIPETXDEEMPH

PIPETXMARGIN][2:0]

PIPETXRATE
PIPETXRCVRDET
PIPETXRESET

Tpcicko MGTn(?) PIPECLK PIPERXnPOLARITY®)

PIPETXnCHARISK][1:0]

PIPETXnCOMPLIANCE
PIPETXnDATA[15:0]

PIPETXnELECIDLE

PIPETXnPOWERDOWN]1:0]

Tpcicko_MSG USERCLK CFGINTERRUPTMSIENABLE
CFGINTERRUPTMSIXENABLE

CFGINTERRUPTMSIXFM

CFGMSGRECEIVEDASSERTINTA

CFGMSGRECEIVEDASSERTINTB
CFGMSGRECEIVEDASSERTINTC

CFGMSGRECEIVEDASSERTINTD

CFGMSGRECEIVEDDEASSERTINTA

CFGMSGRECEIVEDDEASSERTINTB
CFGMSGRECEIVEDDEASSERTINTC

CFGMSGRECEIVEDDEASSERTINTD

Tpcicko_PL PIPECLK PLINITIALLINKWIDTH][2:0]

PLLANEREVERSALMODE][1:0]
PLLINKGEN2CAP
PLLINKPARTNERGEN2SUPPORTED
PLLINKUPCFGCAP
PLLTSSMSTATE[5:0]
PLPHYLNKUPN
PLRECEIVEDHOTRST
PLRXPMSTATEJ[1:0]
PLSELLNKRATE
PLSELLNKWIDTH][1:0]
PLTXPMSTATE[2:0]
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Table I-1: PCIE_2_0 Timing Parameters (Contd)

Name

Clock Domain

Signal Grouping

Tpcicko_PL2

USERCLK

PL2LINKUPN

PL2RECEIVERERRN

PL2RECOVERYN

PL2RXELECIDLE

PL2SUSPENDOK

Tpcicko_ PWR

USERCLK

CFGLINKCONTROLCLOCKPMEN

CFGMSGRECEIVEDPMETO

CFGMSGRECEIVEDPMETOACK

CFGMSGRECEIVEDPMPME

Tpcicko_RSTN

USERCLK

RECEIVEDFUNCLVLRSTN

USERRSTN

Tpcicko_RXRAM

USERCLK

MIMRXRADDR[12:0]

MIMRXRCE

MIMRXREN

MIMRXWADDR[12:0]

MIMRXWDATA[67:0]

MIMRXWEN

Tpcicko_TL2

USERCLK

TL2ASPMSUSPENDCREDITCHECKOKN

TL2ASPMSUSPENDREQN

TL2PPMSUSPENDOKN
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Table I-1: PCIE_2_0 Timing Parameters (Contd)
Name Clock Domain Signal Grouping
Tpcicko_TRN USERCLK TRNFCCPLDI[11:0]

TRNFCCPLH][7:0]

TRNFCNPD[11:0]
TRNFCNPH]7:0]
TRNECPDI[11:0]

TRNFCPH][7:0]

TRNLNKUPN

TRNRBARHITN][6:0]
TRNRD[63:0]

TRNRDLLPDATA[31:0]

TRNRDLLPSRCRDYN

TRNRECRCERRN
TRNREOFN

TRNRERRFWDN

TRNRREMN

TRNRSOFN
TRNRSRCDSCN

TRNRSRCRDYN

TRNTBUFAVI5:0]

TRNTCFGREQN
TRNTDLLPDSTRDYN

TRNTDSTRDYN

TRNTERRDROPN

Tpcicko_TXRAM USERCLK MIMTXRADDR([12:0]
MIMTXRCE

MIMTXREN

MIMTXWADDR][12:0]

MIMTXWDATA[68:0]
MIMTXWEN

Notes:

1. Tpcicck_XXX = Setup time (before the clock edge). Tpcickc_XXX = Hold time (after the clock edge).
2. There are eight copies of each of the following parameters/signals, one for each lane (1 = 0 to 7).
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Appendix |

TRN to AXI Interface Migration
Considerations

This appendix describes the differences in signal naming and behavior for users migrating
to the Virtex®-6 FPGA Integrated Block for PCI Express®, v2.x from the Virtex-6 FPGA
Integrated Block for PCI Express, v1.x.

High-Level Summary

The v2.x versions of the Virtex-6 FPGA Integrated Block for PCI Express update the main
user interface from TRN to the standard AXI4-Stream signal naming and behavior. In
addition, all control signals that were active Low have been changed to active High. This
list summarizes the main changes to the core:

e Signal name changes

* Datapath DWORD ordering

¢ All control signals are active High

e Start-of-frame (SOF) signaling is implied

* Remainder signals are replaced with Strobe signals

Step-by-Step Migration Guide

This section describes the steps that a user should take to migrate an existing user
application based on TRN to the AXI4-Stream interface.

1. For each signal in Table J-1 labeled “Name change only”, connect the appropriate user
application signal to the newly named core signal.

2. For each signal in Table J-1 labeled “Name change; Polarity”, add an inverter and
connect the appropriate user application signal to the newly named core signal.

3. Swap the DWORD ordering on the datapath signals as described in Data Path
DWORD Ordering.

Leave disconnected the user application signal originally connected to trn_tsof n.

5. Recreate trn_rsof_n as described in the Start-Of-Frame Signaling section and connect
to the user application as was originally connected.

Make the necessary changes as described in the Remainder/Strobe Signaling section.

If using the trn_rsrc_dsc_n signal in the original design, make the changes as described
in Packet Transfer Discontinue on Receive section, otherwise leave disconnected.

8. Make the changes as described in the Packet Reordering on Receive section.
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Appendix J: TRN to AXI Interface Migration Considerations

Signal Changes

Table J-1 details the main differences in signaling between TRN Local-Link to
AXI4-Stream.

Table J-1: Interface Changes

TRN Name

AXlI4-Stream Name

Difference

Common Interface

sys_reset_n sys_reset Name change; Polarity
trn_clk user_clk_out Name change only
trn_reset_n user_reset_out Name change; Polarity

trn_Ink_up_n

user_Ink_up

Name change; Polarity

trn_fc_ph[7:0] fc_ph[7:0] Name change only
trn_fc_pd[11:0] fc_pd[11:0] Name change only
trn_fc_nph[7:0] fc_nph[7:0] Name change only

trn_fc_npd[11:0]

fc_npd[11:0]

Name change only

trn_fc_cplh[7:0]

fc_cplh[7:0]

Name change only

trn_fc_cpld[11:0]

fc_cpld[11:0]

Name change only

(W =32, 64, or 128)

s_axis_tx_tdata[W-1:0]

trn_fc_sel[2:0] fc_sel[2:0] Name change only
Transmit Interface
trn_tsof_n No equivalent for 32- and 64-bit version (see text)
trn_teof_n s_axis_tx_tlast Name change only
trn_td[W-1:0]

Name change; DWORD Ordering (see text)

trn_trem_n
(64-bit interface)

s_axis_tx_tstrb[7:0]

Name change; Functional differences (see text)

trn_trem_n[1:0]
(128-bit interface)

s_axis_tx_tstrb[15:0]

Name change; Functional differences (see text)

trn_tsrc_rdy_n

s_axis_tx_tvalid

Name change; Polarity

trn_tdst_rdy_n

s_axis_tx_tready

Name change; Polarity

trn_tsrc_dsc_n

s_axis_tx_tuser[3]

Name change; Polarity

trn_tbuf_av[5:0]

tx_buf_av[5:0]

Name Change

trn_terr_drop_n

tx_terr_drop

Name change; Polarity

trn_tstr_n

s_axis_tx_tuser[2]

Name change; Polarity

trn_tcfg_req_n
(64-bit interface only)

tx_cfg_req

Name change; Polarity

trn_tcfg_gnt n
(64-bit interface only)

tx_cfg_gnt

Name change; Polarity
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Signal Changes

Table J-1: Interface Changes (Contd)

TRN Name

AXl4-Stream Name

Difference

trn_terrfwd_n

s_axis_tx_tuser[1]

Name change; Polarity

Receive Interface

(W =32, 64, or 128)

trn_rsof n No equivalent for 32 and 64-bit versions
trn_reof_n m_axis_rx_tlast Name change; Polarity
trn_rd[W-1:0]

m_axis_rx_tdata[W-1:0]

Name change; DWORD Ordering

trn_rrem_n
(64-bit interface)

m_axis_rx_tstrb

Name change; Functional differences (see text)

trn_rrem_n[1:0]
(128-bit interface)

m_axis_rx_tuser[14:10],
m_axis_rx_tuser[21:17]

Name change; Functional differences (see text)

trn_rerrfwd_n

m_axis_rx_tuser[1]

Name change; Polarity

trn_rsrc_rdy_n

m_axis_rx_tvalid

Name change; Polarity

trn_rdst_rdy_n

m_axis_rx_tready

Name change; Polarity

trn_rsrc_dsc_n

No equivalent

trn_rnp_ok_n

rx_np_ok

Name change; Polarity; Extra delay (see text)

trn_rbar_hit_n[6:0]

m_axis_rx_tuser[9:2]

Name change; Polarity

Configuration Interface

cfg_rd_wr_done_n

cfg_rd_wr_done

Name change; Polarity

cfg_byte_en_n[3:0]

cfg_byte_en[3:0]

Name change; Polarity

cfg_wr_en_n

cfg_wr_en

Name change; Polarity

cfg_rd_en_n

cfg_rd_en

Name change; Polarity

cfg_pcie_link_state_n[2:0]

cfg_pcie_link_state[2:0]

Name change only

cfg_trn_pending n

cfg_trn_pending

Name change; Polarity

cfg_to_turnoff_n

cfg_to_turnoff

Name change; Polarity

cfg_turnoff_ok_n cfg_turnoff_ok Name change; Polarity
cfg_pm_wake_n cfg_pm_wake Name change; Polarity
cfg_wr_rwlc_as_rw_n cfg_wr_rwlc_as_rw Name change; Polarity

cfg_interrupt_n

cfg_interrupt

Name change; Polarity

cfg_interrupt_rdy_n

cfg_interrupt_rdy

Name change; Polarity

cfg_interrupt_assert_n

cfg_interrupt_assert

Name change; Polarity

cfg_err_ecrc_n

cfg_err_ecrc

Name change; Polarity

cfg_err_ur_n

cfg_err_ur

Name change; Polarity

cfg_err_cpl_timeout_n

cfg_err_cpl_timeout

Name change; Polarity

cfg_err_cpl_unexpect_n

cfg_err_cpl_unexpect

Name change; Polarity
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Table J-1: Interface Changes (Contd)

TRN Name AXI4-Stream Name Difference
cfg_err_cpl_abort_n cfg_err_cpl_abort Name change; Polarity
cfg_err_posted_n cfg_err_posted Name change; Polarity
cfg_err_cor_n cfg_err_cor Name change; Polarity
cfg_err_cpl rdy_n cfg_err_cpl_rdy Name change; Polarity
cfg_err_locked_n cfg_err_locked Name change; Polarity

Data Path DWORD Ordering

The AXI4-Stream interface swaps the DWORD locations but preserves byte ordering
within an individual DWORD as compared to the TRN interface. This change only affects
the 64-bit and 128-bit versions of the core. Figure J-1 and Figure J-2 illustrate the DWORD
swap ordering from TRN to AXI4-Stream for both 64-bit and 128-bit versions.

trn_td[63:0]

trn_rd[63:0] X DW°><DW1 X
s_axis_tx_tdata[63:0] X DW1 DWO X
m_axis_rx_rdata[63:0]

UG671_aJ_01_080510

Figure J-1: TRN vs. AXI4-Stream DWORD Ordering on Data Bus (64-Bit)

trn_td[127:0]

trn_rd[127:0] X Dbl DW1 DW2 DW3 X
s_axis_tx_tdata[127:0]
m_axis_rx_rdata[127:0] X DW3 D DW1 DWo X

UG671_aJ_02_080510

Figure J-2: TRN vs. AXI4-Stream DWORD Ordering on Data Bus (128-Bit)

Users migrating existing 64-bit and 128-bit TRN-based designs should swap DWORD
locations for the s_axis_tx_tdata[W-1:0] and s_axis_rx_rdata[W-1:0] buses as they enter
and exit the PCIe® core.

For example, existing user application pseudo-code:

usr_trn_rd[127:0] = trn_rd[127:0];

should be modified to:
usr_trn_rd[127:96] = s_axis_rx_rdatal[31:0]
usr_trn_rd[95:64] = s_axis_rx _rdata[63:32]
usr_trn_rd[63:32] = s_axis_rx rdatal[95:64]
usr_trn_rd[31:0] = s_axis_rx_ rdatal[l27:96]
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Start-Of-Frame Signaling

The AXI4-Stream interface does not have equivalent signals for start-of-frame (trn_tsof_n
and trn_rsof_n) in the 32-bit and 64-bit versions. On the transmit side, existing TRN
designs can leave the user trn_tsof_n connection unconnected. On the receive side, existing
TRN designs can recreate trn_rsof_n using simple logic, if necessary.

32- and 64-Bit Interfaces

First the user creates a sequential (clocked) signal called in_packet_reg. A combinatorial
logic function using existing signals from the core can then be used to recreate trn_rsof_n
as illustrated in this pseudo-code:

For every clock cycle (user_clk out) do {
if (reset)
in_packet_reg = 0
else if (m_axis_rx_tvalid and m_axis_rx_tready)
in_packet_reg = !m_axis_rx_tlast

}

trn_rsof_n = ! (m_axis_rx tvalid & !in_packet_reg)

128-Bit Interface

The 128-bit interface provides an SOF signal. The user can invert is_sof[4] to recreate
trn_rsof_n.

Remainder/Strobe Signaling

This section covers the changes to the remainder signals trn_trem_n[1:0] and
trn_rrem_n[1:0].

The AXI4-Stream basic interface uses strobe signaling (byte enables) in place of remainder
signaling. There are three key differences between the strobe signals and the remainder
signals as detailed in Table ]-2. There are also some differences between the 64-bit version
and 128-bit version of the core. The 128-bit RX version replaces trn_rrem[1:0] with is_sof
and is_eof, instead of a strobe signal. For simplicity, this section treats 64-bit and 128-bit
transmit and receive operations separately.

Table J-2: Remainder Signal Differences

TRN Remainders AXI4-Stream Strobes
64-bit: trn_trem_n, trn_rrem_n 64-bit: s_axis_tx_tstrb[7:0], m_axis_rx_tstrb[7:0]
128-bit: trn_trem_n[1:0], trn_rrem_n[1:0] 128-bit: s_axis_tx_tstrb[15:0], is_sof[4:0], is_eof[4:0]
Active Low Active High
Acts on DWORDs Acts on Bytes
Only valid on end-of-frame (EOF) cycles Valid for every clock cycle that tvalid and tready are asserted

64-Bit Transmit

Existing TRN designs can do a simple conversion from the single trn_trem signal to
s_axis_tx_tstrobe[7:0]. Assuming the user currently has a signal named user_trn_trem that
drives the trn_trem input, the listed pseudo-code illustrates the conversion to
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s_axis_tx_tstrobe[7:0]. The user must drive s_axis_tx_tstrobe[7:0] every clock cycle that
tvalid is asserted.

if s_axis_tx_tlast == //in a packet at EOF
s_axis_tx_tstrobe[7:0] = user_trn_trem n ? OFh : FFh
else //in a packet but not EOF, or not in a packet

s_axls_tx_tstrobe = FFh

64-Bit Receive

Existing TRN designs can do a simple conversion on m_axis_rx_tstrobe[7:0] to recreate the
trn_rrem signal using combinatorial logic. The listed pseudo-code illustrates the
conversion.

if m axis_rx tlast ==

trn_rrem_ n = (m_axis_rx_ tstrb[7:4] == Fh) ? 0b : 1b
else

trn_rrem_n = 1b

128-Bit Transmit

Existing TRN designs can do a simple conversion from the single trn_trem[1:0] signal to
s_axis_tx_tstrobe[15:0]. Assuming the user currently has a signal named
user_trn_trem[1:0] that drives the trn_trem[1:0] input, the listed pseudo-code illustrates
the conversion to s_axis_tx_tstrobe[15:0]. The user must drive s_axis_tx_tstrobe[15:0]
every clock cycle.

if s_axis_tx_tlast == 1 //in a packet at EOF
if user_trn_trem n[l:0]==00b
s_axis_tx_tstrobe[l5:0] = FFFFh
else if user_trn_trem n[l:0] = 0lb
s_axis_tx_tstrobe[l5:0] = OFFFh
else if user_ trn_trem n[1l:0] = 10b
s_axis_tx_tstrobe[l5:0] = 00FFh
else if user_trn_trem n[l1:0] = 11b
Ss_axis_tx_tstrobe[15:0] = 000Fh
else //in a packet but not EOF, or not in a packet

S_axis_tx_tstrobe =FF FFh

128-Bit Receive

The 128-bit receive remainder signal trn_rrem[1:0] does not have an equivalent strobe
signal for AXI4-Stream. Instead, is_sof[4:0] (m_axis_rx_tuser[14:10]) and is_eof[4:0]
(m_axis_rx_tuser[21:17]) are used. Existing TRN designs can do a conversion on the is_sof
and is_eof signals to recreate the trn_rrem[1:0] signal using combinatorial logic. The listed
pseudo-code illustrates the conversion. This pseudo-code assumes that the user has
swapped the DWORD locations from the AXI4-Stream interface (see the usr_trn_rd[127:0]
signal pseudo-code).

trn_rrem n[l] = !is_sof[4] & !is_eof[4] | is_eof[4] & is_sof[3] |
&

is_eof[4? 'is eof[3]]

trn_rrem n[0] = !is_eof[2]

Note: is_eof[4] is equivalent to m_axis_rx_tlast.
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Packet Transfer Discontinue on Receive

Packet Transfer Discontinue on Receive

When the trn_rsrc_dsc_n signal in the TRN interface is asserted, it indicates to the user that
a received packet has been discontinued. The AXI4-Stream interface has no equivalent
signal. On both the TRN and AXI4-Stream cores, however, a packet is only discontinued on
the receive interface if link connectivity is lost. Therefore, users need only monitor the
user_Ink_up signal to determine a receive packet discontinue condition.

On the TRN interface, the packet transmission on the data interface (trn_rd) stops
immediately following assertion of trn_rsrc_dsc_n, and trn_reof_n might never be
asserted. On the AXI4-Stream interface, the packet is padded out to the proper length of
the TLP, and m_axis_rx_tlast is asserted even though the data is corrupted. Figure J-3 and
Figure J-4 show the TRN and AXI4-Stream interface signaling for packet discontinue. To
recreate the trn_rsrc_dsc_n signal, the user can simply invert and add one clock cycle delay
to user_Ink_up.

trn_clk

trn_Ink_up_n

trn_rd[127:0]

|

|

|

|

|

|

|

| -

|—I'\ L
trn_sof_n | | |

| |

|

|

I

|

|

|

|

|

trn_eof_n

trn_rsrc_rdy_n

trn_rdst_rdy_n

trn_rrem_n[1]

trn_rrem_n[0]

trn_rsrc_dsc_n

y
UG671_aJ_03_080510

Figure J-3: Receive Discontinue on the TRN Interface
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|
|
|
1 |
[

(is_sof)m_axis_rx_tuser[14:10]
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(is_eof)m_axis_rx_tuser[21:17]

Figure J-4: Receive Discontinue on the AXI4-Stream Interface
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Packet Reordering on Receive

The TRN interface uses the trn_rnp_ok_n signal to reorder TLP traffic on the receive
interface. The AXI4-Stream interface has an equivalent signal, rx_np_ok. Users need to
account for two differences in the AXI4-Stream interface as shown in Table J-3. Users have
to account for these differences in their custom logic. If the user application does not use
packet reordering, the user can tie rx_np_ok to 1b.

System Reset

Table J-3: AXIl4-Stream Interface Differences

TRN AXI4-Stream
trn_rnp_ok_n rx_np_ok
Active Low Active High

Must be deasserted at least one clock cycle
before trn_reof n of the next-to-last
Non-Posted TLP that the user can accept

Must be deasserted at least one clock cycle
before m_axis_rx_tlast (64-bit interface)/
is_eof[4] (128-bit interface) of the
second-to-last Non-Posted TLP that the user
can accept

The system reset is usually provided by PERST#, which is an active Low signal. If the
incoming reset signal is active Low, the user must invert this signal before connecting to

the sys_reset signal on the core interface.
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