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Overview

Overall Architecture

Universal Chiplet Interconnect Express (UCIle) Sideband:
A Chisel Implementation, and Utilities for Chipyard integration

UCIe 1s an open, multi-protocol capable, on-package
Interconnect standard. Sideband provides a back-
channel for Link training, access of registers, link
management packets and parameter exchanges
with remote Link partner.
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Adapter opens TX and
moves to Active status once
it has sent and received an

Active Status

Adapter opens TX and
moves to Active status once
it has sent and received an
Active Status

If ARB/MUX exists, it performs the ALMP exchanges with remote ARB/MUX
before moving pl_state_sts to Active for the Protocol Layer
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Implementations
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Module Test

Status

Unit Test

Every sub-module is unit-tested

PASS

Sideband Node

neck data from interface to layer and credit return

PASS

neck data from layer to interface is correct

PASS

neck not send req message when credit counter O

PASS

neck “completion” and “message” not get blocked

PASS

Sideband Link Node

neck data & clock output correct & stalling

PASS

QOO0 0000

neck link node pair behavior is fully functional

PASS

Sideband Switcher

Pass matching packets to layer

PASS

Pass through non-matching packets

PASS

Racing sending from both node and layer

PASS

Sideband Channel

Stress Testing: Flow Control, Duplex transmit, Priority mix

PASS
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Universal Chiplet

INnterconnect Express

Utility: Message Encoding

sb-msg-encoding.txt

nop_crd 39..32=0x00 21..14=0x00 4..0=0b10010

link_mgmt rdi_reqg_active 39..32=0x01 21..14=0x01 4..0=0b10010
link_mgmt rdi_reqg_I1 39..32=0x04 21..14=0x01 4..0=0b10010
link_mgmt rdi_reqg_I2 39..32=0x08 21..14=0x01 4..0=0b10010
link_mgmt rdi_reqg_link_reset 39..32=0x09 21..14=0x01 4..0=0b10010
link_mgmt rdi_reqg_link_error 39..32=0x0A21..14=0x01 4..0=0b10010

L/

parse.py”

adapted from riscv-opcodes

\

def LINK_MGMT_RDI_REQ_ACTIVE = BitPat("b...")

sb-msg-encoding.scala

def LINK_MGMT_RDI_RSP_LINK_RESET
def LINK_MGMT_RDI_RSP_LINK_ERROR
def LINK_MGMT_RDI_RSP_RETRAIN
def LINK_MGMT_RDI_RSP_DISABLE
def LINK_MGMT_ADAPTERO_REQ_ACTIVE
def LINK_MGMT_ADAPTERO_REQ_L1
def LINK_MGMT_ADAPTER@_REQ_L2

def LINK_MGMT_ADAPTER®_REQ_LINK_RESET = BitPat("b?22222272222222222222222222222222227222722272222222222222222222222222222222222272227227227270000100177?772772770000001177777272710010" )
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def LINK_MGMT_ADAPTER®_REQ DISABLE = BitPat("b?272722222272222222222222222222222222227222722727222222222222222222222222222222222227222722727000011007777?7772770000001177777277710010" )

def LINK_MGMT_ADAPTER@_RSP_ACTIVE
def LINK_MGMT_ADAPTER@_RSP_PM_NAK
def LINK_MGMT_ADAPTER@_RSP_L1
def LINK_MGMT_ADAPTER@_RSP_L2

def LINK_MGMT_ADAPTER@_RSP_LINK_RESET = BitPat("b?22277222702 220200022020 70222002222222027207202727272720722277272272227777277727777700000000000000000000100177777777770000010077777777710010")

def LINK_MGMT_ADAPTER@_RSP_DISABLE
def LINK_MGMT_ADAPTER1_REQ_ACTIVE
def LINK_MGMT_ADAPTER1_REQ_L1
def LINK_MGMT_ADAPTER1_REQ_L2

def LINK_MGMT_ADAPTER1_REQ_LINK_RESET = BitPat("b?22272222202020 20 002202270222002272272220272072022722720222700722722202772722727277770000000000000000000010017777772727700000101777277777710010")

def LINK_MGMT_ADAPTER1_REQ_DISABLE
def LINK_MGMT_ADAPTER1_RSP_ACTIVE

def LINK_MGMT_ADAPTER1_RSP_L1

def LINK_MGMT_ADAPTER1_RSP_PM_NAK = BitPat("b??27222222222202 020 2000220222022200222272072027202222722720272727272272727277277272727000000000000000000000010777727772770000011077777277710010")

def LINK_MGMT_ADAPTER1_RSP_L2

def LINK_MGMT_ADAPTER1_RSP_LINK_RESET = BitPat("b?2727272020 2200002002000 000070 neneereeee?neeiiIneiinei????o00000000000000000000100177777777770000011077777777710010")

def LINK_MGMT_ADAPTER1_RSP_DISABLE = BitPat("b?2?7277227227 227222202202 20720722722727722072072227227222722772772777777777700000000000000000000110077777777770000011077777777710010")

def PARITY_FEATURE_REQ
def PARITY_FEATURE_ACK
def PARITY_FEATURE_NAK
def ERRMSG_CORRECTABLE
def ERRMSG_NON_FATAL

BitPat ("b?7777272222272272722222277277272222227727772722222727777272772727777772777777777000000000000000000000000777277777700000111777272772710010"

BitPat("b?77772222222227222222277277272222227272272272222777727227272777727272777777700000000000000000000000077727777770000100077777227210010"

BitPat ("b?7727222222222222722222272727227222222272222222222277722222222277272227227227277272222227277272727277000000007772727777000010017777772772710010"

)
)
BitPat("b?7727222222222222222227277227222222272272222222227777222222722722227272277777770000000000000000000000017772727727700001000777277772710010")
)
)

BitPat ("b?7727222222222222722222272727227222227227222222222227277222222722772722222722722772722222272722727277000000017772727777000010017777772772710010"

def ERRMSG_FATAL = BitPat("b?2?7222222222722222272722272222222722722722222727222222222227222227227227272272222222722727227272727770000001077777777770000100177727277710010")

def START_TX_INITIATED_D2C_POINT_TEST_RESP = BitPat("b?22272222222022202022222202022222227207212727222727222722727227272272727277277272777777700000000000000000000000177777777771000101077777777710010")

def LFSR_CLEAR_ERROR_REQ
def LFSR_CLEAR_ERROR_RESP
def TXINIT_D2C_RESULTS_REQ

def END_TX_INITIATED_D2C_POINT_TEST_REQ = BitPat("b???722722220222200222020202220022227202027207202222720272272272022222727272272777227270000000000000000000001007777777272710000101772?77777710010")
def END_TX_INITIATED_D2C_POINT_TEST_RESP = BitPat("b???27272222 2220200020020 2220200000222720720202722022722722202720227272727272777277777000000000000000000000100777777777710001010777772727710010")
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def START_TX_INIT_D2C_EYE_SWEEP_RESP = BitPat("b??2727722722222 220220020020 002 020 0200270202720202222720272272722222227727727777700000000000000000000010177777777771000101077727277710010")

Utility: Message Factory

l0.output.bits =
SBMessage factt
SBM.COMP_0,

g8

Packet (UInt(128.W))

remote=false,

dst="D2D",

Static Parameters:
base: BitPat,
src: String,
remote: Boolean = false,
dst: String

data = reg_x)

Future Work

e Integrate into Chipyard

e Implement software MMIO toggler

e Implement MMIO to node input arbiter
e SoC level deadlock testing



