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Agenda

ÁThe Changes from 2.0 to 3.0.

ÁOverview of the two 2.0 architectures 
implemented.

ÁUpgradation of above mentioned 
architectures to work on 3.0 version rev 0.7 

ÁUpgradation of existing verification 
environment to work on 3.0 version rev 0.7.
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Introduction

ÁThe changes made in the core logic as well 
as in operational and analysis components 
will be discussed.

ÁThese changes were done in an environment 
which can be used to verify Root-Complex, 
Endpoint and Switch.
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Moving from 2.0 to 3.0

ÁThe Transaction Layer:

VNew Packet Types added for Atomic 
Operations.

VInclusion of TLP prefix.

VUse of Steering Tag.

VReserved bits used in a TLP header For 
example Attr[3], TH, PH.

VChanges in transaction Ordering rules.

VNew MSG types added.
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Moving from 2.0 to 3.0

ÁThe Data Link Layer:

VNo Changes
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Moving from 2.0 to 3.0

ÁThe Physical Layer:

VSpeed increased to 8 GT.

VScrambling/Descrambling logic changed for 8 GT/s 
speed. 

VData and OS packets are transmitted in blocks of 130 
bits in 8 GT/s speed. Block lock instead of symbol lock at 
128/130b encoding through EIE ordered set.

VChanges in LTSSM.

VOrdered Sets Redefined.

VFraming Token are used to mark boundaries of 
TLP/DLLPs.
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Moving from 2.0 to 3.0

Á Special Symbols 
handling

VAll special symbols  have 
common parameter datak 
= 1 at speeds less than 
8GT/s.  

VAt 2.5GT/s or 5 GT/s 
speed , each ordered set 
start is marked by COM 
special character 
whereas at 8GT/s speed , 
each OS start is marked 
by unique special 
characters    

2.5 GT/s or 5 

GT/s

8 GT/s

Start of TLP STP 0bxxxx_1111

Start of 

DLLP

SDP 0xF0

End of TLP END Implicit 

End of DLLP END Implicit

End of 

Nullified TLP

EDB 0xC0

TS1 Start COM 0x1E

TS2 Start COM 0x2D

EI Start COM 0x66

EIE Start COM 0x00

FTS Start COM 0x55

SKIP Start COM 0xAA

SDS Start COM 0xE1
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Moving from 2.0 to 3.0

ÁThe Serial Interface and Packet Decode Rules:

VFor operation on 8 GT speed, data is send in 
blocks of 130 bits. Start of each block on each 
LANE receives a 2-bit Sync Character.

VThere is no 8/10 bit encoding at 8GT/s speed. 

VTLPôs start is marked by an STP Framing token 
and DLLPôs start is marked by SDP Framing token.

VDLLP has a fixed length and TLPôs length is 
mentioned in STP Framing token.
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Moving from 2.0 to 3.0

ÁThe Pipe Interface and Packet Decode Rules:

VFor operation on 8 GT speed, new signals are 
available on pipe interface to mark start/end of data 
blocks.

VBlock Start is marked by TxStartBlock/RxStartBlock 
Sync header, which says if a block is DATA or an 
OS block. Each block extends for 130 bits. 

VTLPôs start is marked by an STP token and DLLPôs 
start is marked by SDP token.

VDLLP has a fixed length and TLPôs length is 
mentioned in STP token.
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Architectures

ÁArchitectures we will be focusing on

VThe Assertion Monitor ïA Discrete Architecture.

VThe Multiview Verification Component ïA 
Layered Architecture.

ïPlease Note that we have upgraded both the 
architectures without rejecting the earlier versions, so 
as to facilitate code reuse, configurability of the 
component and use in scenarios where both the 
components are from a different version.
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Architecture of Assertion 
Monitor

The Assertion 
Monitor:

SERDES (physical)

10/8b Decoder

Descrambler

PL Processing

TL Processing DLL Processing

PM & ERROR 

Processing

TX

RX

10B INTERFACE

PIPE(8.16.32) 

INTERFACE

SERIAL
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Architecture of Multi-view 
Verification Component (MVC)

ÁThe Multi-view Verification Component.

ECRCDataHeade

r

Seq 

Num

LCRC

STP END

TX

RX
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Changes in Assertion Monitor

Á Packet Decoding in Transaction Layer.

The Figure 
demonstrates the 
TL State Machine 
to Handle TLPs in 
speeds less than 
8GT/s. 
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Changes in Assertion Monitor
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Á Packet Decoding in Transaction Layer.                      

The Figure 
demonstrates 
the TL State 
Machine to 
Handle TLPs in 
8GT/s speed. 
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Changes in Assertion Monitor

ÁThe Pipe Interface
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Changes in Assertion Monitor

ÁThe Pipe Interface -Scrambling

EIEOS 

PATTERN

DETECTED

?

START

DESCRAMBLE_NEXT = 0

ADVANCE _SCRAMBLER = 0

RESET 

SCRAMBLER

1Eh Or 2Dh

Marks the 

start of 

TS1/TS2

ADVANCE 

SCRAMBLER

DESCRAMBLE  

15 SYMBOLS

yes

no

yes

no
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SKP OS

ADVANCE 

SCRAMBLER  16 

TIMES

DATA BLOCK

DESCRAMBLE

EDS 

PATTERN 

DETECTED

DESCRAMBLE_NEXT = 0

ADVANCE _SCRAMBLER = 0
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Continuedé.
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Changes in MVC

ÁThe Transaction Layer:

VThe TLPs will have new information and the black box 
send to the DLL will be different.

VThe transaction ordering rules have to be switched, 
depending upon the version.
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Changes in MVC ïPhysical Layer

ÁTLP/DLLP Tx flow 

tlp_dllp( pllp_type , tlp_dllp_data[ ]) 

fn_tlp_dllp_packet (Packet transformation into 3.0 related parameters ) 

tlp_dllp_packet( pllp_type , parity , frame_crc , length , tlp_dllp_packet[ ] )

fn_byte_stripping_and_framing ( Packet transformation into packet slices of various 

lengths along with lane data and framing information ) 

Lane.symbol( datak ,data , symbol_error, framing_type , symbol_type)

fn_mark_block (marks the type of block and block boundary) 

fn_gen3_scrambler (each symbol goes through scrambler logic as per 3.0 specs )

fn_update_block_and_packet_state ( update the state of block and packet depending 

on the current state and incoming symbol ) 

Lane.pipe_data_cycle( datak , data )  

Drive the symbol on the pipe data  interface signals along with the block identifier signals . 
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Changes in MVC ïPhysical Layer

ÁTLP/DLLP Rx flow 

tlp_dllp( pllp_type , tlp_dllp_data[ ] ) 

fn_tlp_dllp_packet (DLL-PL interface compatible Packet extraction  from 3.0 related packet 
parameters ) 

tlp_dllp_packet( pllp_type , parity , frame_crc , length , tlp_dllp_packet[ ] )

fn_extract_packet_data( extract the full tlp/dllp packet data packet slices of various lengths along with   

other packet related information ) 

Lane.symbol( datak ,data , symbol_error, framing_type , symbol_type)

fn_gen3_descrambler( each symbol goes through de-scrambler logic as per 3.0 specs )

fn_update_block_and_packet_state( update the state of block and packet depending 

on the current state and incoming symbol )

fn_mark_symbol_error( mark the erroneous symbols )

fn_mark_special_symbols(mark the special symbols or data symbols)

special symbols -> framing ( start and end ) symbols

fn_mark_framing_type (mark the framing type start or end boundary symbol)           

fn_mark_symbol_type  ( mark each symbol of packet to which type of packet it belongs to :

OS,TLP/DLLP,Logical IDLE  ) 

Lane.pipe_data_cycle( datak , data )  

sample the pipe data interface signals along with the block identifier signals . 
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Changes in MVC ïPhysical Layer

ÁOrdered set Tx flow 

Lane.os_pllp( os_type , link_number,lane_number,é.,) 

fn_os_packet (Packet transformation into  packet slices along with Lane data 

and com character information ) 

Lane.symbol( datak ,data , symbol_error, framing_type , symbol_type)

fn_mark_block( marks the type of block and block boundary) 

fn_gen3_scrambler(each symbol goes through scrambler logic as per 3.0 
specs )

fn_update_block_and_packet_state( update the state of block and packet 
depending on the current state and incoming symbol ) 

Lane.pipe_data_cycle( datak , data )  

Drive the symbol on the pipe data  interface signals along with the block identifier signals . 
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Changes in MVC ïPhysical Layer

ÁOrdered set Rx flow 

os_plp( os_type , link_num , lane_num, é, é ) 

fn_extract_packet_data( extract the full os packet data from packet slices of various lengths 
along with other packet related information ) 

Lane.symbol( datak ,data , symbol_error, framing_type , symbol_type)

fn_gen3_descrambler( each symbol goes through de-scrambler logic as per 3.0 specs )

fn_update_block_and_packet_state( update the state of block and packet depending

on the current state and incoming symbol )

fn_mark_symbol_error( mark the erroneous symbols )

fn_mark_special_symbols(mark the special symbols or data symbols)

special symbols -> framing ( start/com ) symbols

fn_mark_framing_type (mark the framing type start boundary symbol)           

fn_mark_symbol_type  ( mark each symbol of packet to which type of packet it belongs to : 

Lane.pipe_data_cycle( datak , data )  

sample the pipe data interface signals along with the block identifier signals . 
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Changes in MVC

Á Special symbol marking/decoding state machine  
BLOCK STATE MACHINE

EDS SKP/SDS

OS stream

Data stream

IDLE Block State 

Data Block 

State
OS decode 

sub-state

machine

OS Block State

Packet 

decode state 

machine
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