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Typical Functional Verification Solution
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Challenges

[ Transition from block-level to system-level verification
[ Update in the functionality, newer versions of products — changing the protocol layer
O Usability

L useful APIs to achieve the desired scenarios
L common use cases to corner cases

O Controllability
U traffic flowing from top layer to pin interface
O error injection testing
 Bypass initialization at each layer and each state of LTSM
1 Blocking and non-blocking mode of txn
O Txn monitoring and scoreboarding

d System-level analysis like bandwidth, throughput measurement, benchmarking
O UVM Register Adapter Layer with model
O Simulation to emulation and even prototyping scope
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Block to subsystem to multi-die

e o) e o) O Various use model to support block level verification like

O A FOI D2D adapter, Logphy
RDI === === m—mmm e
RDIZRBIEOX BEM " O Easy reuse of existing testbench when moving from block-
RD'_"“ - level to subsystem and multi-die environments
e I sessee—— MB/SB

Protocol (FDI mode) BFM
(Optional) FDI

L Utilizing the existing infrastructure of block level in

subsystem and multi-die level verification environment
(Optional)
(Optional) (Optional)

1
Setidd
Serial T MB/SB
MB/SB  memmmannms D2D + PHY BFM (Full Stack mode)
D2D + PHY BFM (Full Stack mode) FD| ——mmmmmmmmmmmmmmmmmmm e

= " EETTTTTTE
I— Protocol (FDI mode) BFM (Optional)
. M S (Optional)
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Common custom adapter layer

PCle/CXL/AXI/CHI (C2C)

Custom Adapter Layer

Q

PCle/CXL/AXI/CHI (C2C)
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Seamless integration of various protocol layer
like PCle, CXL or streaming protocols like AXI,
CHI etc. with or without CXS/C2C

O PCle/CXL-UCle

U CHI-CXL-CXS-UCle
O CHI-C2C-UCle

O AXI-C2C-UCle

Easy migration of one to other using common
adapter and adaptable higher layer stimulus
using common APIs with no changes.

Enables the reuse of various test related
infrastructures (like regression suite, compliance
test suites) of respective protocol layers over
the UCle using the set of common APIs.



Usability : Ease of Use

1 Only two data classes : Flit and Sideband packet

(1 Randomize flits, sideband packet with built in constraints
U Total and direct control on each field

(1 BFMs D2D handles sequence and CRC generation

1 Built-in APIs for various operations
[ Dynamic BFM behaviour variations
U Sending desired flits and sideband packets
1 Entry/Exit APIs for cold reset
O Entry/Exit APIs for all LSM states
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Controllability : Full Control

1 Comprehensive callbacks to
control the traffic flowing

through various layers and

components which enables W W

 scoreboarding

 error injection

1 User traffic injection

tx_flit[S] rx_flit[$] tx_sb[S] B rx_sb[S]

A Built-in APIs for various
operations
 LTSM transition
O pause/stall LTSM
[ timeout scenarios

ltssm ltssm
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Verification IP
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Verification Workflow

s the PCle agent.

ie_agent_descriptor_s agent

PCle Version, Speed and Interface details

pcie_version_s

DUT -TB Enumeration

Connections

..... N\
Sequence | | QUIP Config|
Library i -
il pcte Agent
[ ! configuration
G| [
QVIP conf

Application
Verification

Getting Started

possible in hours
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Automatic UVM testbench generation

'CFR_testbench FEER
- & ] —— CFR ftop/ucie. fdi2rai 0 ¥ top |
% Physical setup |% BFM config | %, fdi_adapter % rdi_driver VIP type ¢ CER testbench /t .
Aw =
% CFR /top/ucie_fdi2rdi_0 BFM config Se— I _eshenchAop
= - ucie_fdiZrdi Bl e
# Protocol % Transport % VIP | #% Retimer # Phy % Retry % Flow Control — H QU & v
% CFR Jtopfucie_fdi2rdi_0 BEM config VIP %, Physical setup | % BFM config | % fdi adapter %, rdi_driver
- = % CFR /top/ucie_fdi2rdi_0 BFM config
Type Name Value = 2 e WD
Device Caiiliies %, Protocol |% Transport |#, VIP %, Retimer %, Phy % il ey}
p : - = CFR hoplucie_fdi2rdi_0 BFM config Transport i 34
v Device Capabilities iy
Type Name Value b zucam >
Var: Enable swich support (Placeholder, Not yet supported) Flit mode support ML‘[“:!;:V::—».
bit switch_sup - Flit mode support =

Var: Enable stack 0, should be always 1, this variable may be deprecated in the future. Var: enable support for PCle6.0 Flit mode, 1: to enable support,

bit stack0_en bit pcie6_mode_sup -
Var: Enable stack 1, this effectively enables 2 stacks in the BFM. Var: enable support for CXL3.0 Flit mode, 1: to enable support,
bit stackl_en bit cxI3_mode_sup
Var: Enable Advanced Package in LogPHY ( 1: Advanced Package, 0: Standard Package ) Var: enable support for CXL2.0 Flit mode, 1: to enable support,
bit advanced_pkg bit cxI2_mode_sup
Var: Enable Advanced Package x32 (1: Enable x32 Advanced Package modules, 0: Enable Var: enable support for RAW Flit mode,  1: to enable support,
- bit raw_mode_sup
bit advanced_pkg_x32

b_ck
_p_wiske_req|—>

Var: enable support for Streaming mode, 1: to enable support, 4
Var: Number of logphy modules ( Supported 1, 2, 4 modules)

bit streaming_mode_sup
int modules_num {1}

Temporary
Var: Reverse module order (applies only when modules_num > 1) > Temporary
bit reverse_modules FLIT Format
Var: Number of lanes per logphy module - FLIT Format
int lanes_per_module {16} Var: Enable ECN1 for UCle specification rev 1.0
Var: Number of register locators used Oh : 2 RLs, 1h : 3RLs, [2h: 4 RLs, 7h : 1 RLs] (UCle bit streaming256_ecn_sup
int num_of_reg_locators D Var: When cfg_info.streaming256_ecn_sup == 1, tracker files ar
Var: Mailbox mechanism is default always present Bitjprift Brse, 256
bit sb_mailbox_regs_present Var: enable support for Streaming protocol with 68B Flit format,

0 bit streaming_68B_sup
Var: PCle BARs mapped to UCle / some may be unused dependign on num_of_reg_locator

- - Var: enable support for Streaming protocol with Standard 2568 CFR_libral X FR_navigator
» aucie_bar t local_bars [2:0] 30 e _library E3 CFR_testbench E3 CFR_navig ]

rotocol #; Transport # VIP % Retimer % Phy “5 Retry 'ﬁ. Flow Control # RDICommon %, RDI % FDI % RDIBox % Errata % Tracker
FR ftop/ucie_fdi2rdi_0 BFM config Retry

: Name Value
etry
Retry

Var: Allow user to control number of consecutive explicit sequence nuymber flits to send during. Flit Handshake phase. VIP current interpretation is that this number is 3 same
int handshake_phase_tx_eseq |'{3]

Var: Once NAK_SCHEDULED send this number of continuous NAK flits. Default is 1 NAK interleaving with ESEQ while NAK_SCHEDULED is set, otherwise interleave ESE(C
/" \ int consecutive nak flits |'{1]
Var: Time window after starting replay that BFM will ignore NAKs for same Sequence Number
|

r time nak_ignore_window |'{300ns}

Var: Max Target Retry buffer utilization for BFM, if this value is exceeded
int retry_buf target_depth |'{64}
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Verification Plan with Stimuli

J Compliance Test Suite
J Exhaustive and ready to use test suite
J Covers all layers : Protocol, D2D adapter, logphy
1 Covers all interfaces : FDI, RDI, mainband, sideband
1 Config Space, LTSSM, sideband packets, retry, parity, parameter exchange
1 Multi-module, multi-protocol
J Power Management
 Error injection scenarios for various errors
 Various resets
(] Started on Security — IDE, TDISP, SPDM/CMA, DOE, KM
1 GUI based tool (VIQ) to enable feature/layer wise selection and run stimuli

—MS
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Stimuli

J SIG compliance suite
1 As per UCle specs
(1 PCle compliance
J CXL compliance

©2024 Conference Concepts, Inc.
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Verification 1Q. ( VIQ )

Testplan Author

Regression Navigator

Coverage Analyzer

Verification Insight

Future Applications

[ Your verification co-pilot is here
1 Unified support of multiple tools
1 Collaborative tool with Analytical
Navigation and Smart Visualization

] Test selection as per DUT feature support

d Al/ML based debug

J Smart Regressions
O Failure Predictors

1 Smoke test predictors
 Accelerate Coverage Hole Debug

©2024 Conference Concepts, Inc. 15
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VIQ — Test Selection & analysis

Section

Coverage %

Parity

aucie_uvm_err_inject_parity_seq
aucie_uvm_enable_parity_seq

Sideband

Parameter Exchange

Retry

aucie_uvm_rand_Fflit_replay_seq
aucie_uvm_ack_nak_ignore_seq
aucie_uvm_nak_rule0_seq
aucie_uvm_nak_rule2_seq
aucie_uvm_seq_numO_acknak_seq
aucie_uvm_nop_nak_timing_seq
aucie_uvm_retimer_stall_seq

LTSSM

SBINIT

MBINIT

MBTRAIN

PHYRETRAIN
aucie_uvm_adapter_init_phy_retrain_seq
aucie_uvm_config_retrain_seq
aucie_uvm_multi_config_speed_change_seq
aucie_uvm_phy_init_phy_retrain_seq
aucie_uvm_phy die_init_phy_retrain_seq
PM Flow

Miscellaneous

Config Space

UCle Link DVSEC
aucie_uvm_check_ro_reg_dvsec_seq
aucie_uvm_dvsec_default_reg_values_seq
aucie_uvm_dvsec_rsvd_chk_seq
aucie_uvm_dvsec_cap_desc_chk_seq
aucie_uvm_dvsec_link_cap_chk_seq
aucie_uvm_dvsec_random_wr_rd_seq
aucie_uvm_cfg_sp_raw_mode_and_adv_pkt_enable_seq
aucie_uvm_link_status_change_seq

D2D/PHY Register Block

CXL2_DEVICE_DUT @ |

Created By saurabhs, Jun 5.

Section

Coverage %

CXLTL

CXL_CACHE_TRAFFIC

CXL_TL_CM_BASIC

CXL_IO_TRAFFIC

CXL Reset Compliance

CXL Flexbus

CXLLL

CXL_LL_BASIC

CXL_LL_FLIT

CXL Config

CXL Security

CXL_IDE

IDE

acxlt_14_11_2_1_io_link_ide_streams
acxlt_14_11_2_2_io_link_ide_streams_aggregation
acxlt_14_11_2_3_io_link_ide_streams_pcrc
acxlt_14_11_2_4_io_sel_ide_streams

acxlt_14_11_2_5_io_sel_ide_streams_aggregation
acxlt_14_11_2_6_io_sel_ide_streams_pcrc

SPDM

acxlt_14_11_3_10_ide_early_mac
acxle_14_11_3_11_1_ide_invalid_key
acxlt_14_11_3_11_2_ide_inject_mac_delay
acxlt_14_11_3_11_3_ide_insert_unexpected_mac
acxlt_14_11_3_11_4_invalid_cxl_query_req
acxlt_14_11_3_1_ide_cap
acxlt_14_11_3_4_ide_latency_opt_256B_flit_mode
acxlt_14_11_3_5_ide_f68
acxlt_14_11_3_6_ide_local_gen_iv
acxlt_14_11_3_7_ide_contain_mode
acxle_14_11_3_8_ide_skid_mode
acxlt_14_11_3_9_ide_key_refresh

CXLRAS

CXL_RAS

CXL_POISON

CXL_VIRAL

CXL MISC

CXL DOE Compliance

CXL Test Spec Compliance

©2024 Conference Concepts, Inc.
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VIQ — Regression Analysis

Regression Run Details

J Quick summary
for regression run

J Result analysis and
incremental run

 Failure signature
detection

Run Number: #22 & Result Analysis: & 0 messages

Status: (PassediS Regression Flow: Regression Navigator
Actions: 186 @ Regression Time: 14m 24s

Tests: 155 Regression Date: 2024-05-03 - 14:38:50

Passed: 155 Total Coverage: |
Failed: 0 Testplan Coverage:

Failure Signatures: 0 . -
ST Failure Prediction Status:

Regression Actions

+ Action
...stsfaudiet_bypass_param_ecn1_31466/execScript ...bypass_param_ecn1_31466
...pliance_test _param_exchange_83448/execScript ...st_param_exchange_83448
Jauciet_direct_protocol_flitFmt_61850/execScript ...ect_protocol Aitfmk 61850
..._testsfauciet Flit_acknak_seqD 42180 /execScript ...iet_flit_acknak seq0 42180

Tests

@ Total OP, Failed & Failure Signatures

o
10 1" 12

Rung ] Date

©2024 Conference Concepts, Inc.
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Severity

Pending: 0 Not Run: 0
Launched: 0 Skipped: 0
Running: 0 Dropped: 0
Killed: 0
Timed OQut: 0

Total Coverage Testplan Coverage  Elapsed Time Queued Time End Time

[ I | Lywymdd ] @

68d 1hago
68d 1hago
68d 1hago
68d 1hago

Failure Signatures

uvm fatal message

UV ETOr message

17



VIQ — Coverage Analysis

Test Summary @

.
J Hole analysis e
Tests Count B - Unload Test Data @

Total Coverage v

d Heatmaps
A Bin distribution

Total Coverage

91.25%

Assertions: 100.00%
Directives: 100.00% Covet a Total Coverage v

&' Covergroups: 1960/5034 73.75% i

\ o ©2024 Conference Concepts, Inc. 18
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AUCIE ERROR_1US_PM_HANDSHAKE,

AUCIE ERROR_FLIT CRC,
AUCIE_ERROR_RX_SEQ_NUMO,
AUCIE ERROR_RX_INVALID SEQ NUM,

AUCIE_ERROR_REPLAY TIMEOUT,
AUCIE_REPLAY_ TIMEOUT,

AUCIE ESEQ HANDSHAKE TIMEOUT,
AUCIE_ERROR_UR_DATA 1,

AUCIE ERROR DVSEC OFFSET,

AUCIE ERROR_NON_ IDLE EXPLICIT SEQ RX,
AUCIE_ERROR_BAD_SEQ NUMBER,

AUCIE ERROR_FLIT CRC WAIT NAK,

U Exhaustive set of protocol checks (~500 AUEEE EEnEnurt merr et T

AUCIE ERROR DUPLICATE SEQ,
AUCIE NAK SCHEDULE_1,
; AUCIE ACK SCHEDULE 1,
O FDI, RDI, Logphy, Config Space AUCIE ERROR NAK RECETVED,
AUCIE ERROR_INVALID STACK ID,

O Parameter Negotiation ACTE PARAN EXCHANGE 1IMEOUT,

AUCIE_ERROR_CP_PARITY,

~ AUCIE ERROR DP_ PARITY,
D PCle, CXL and AXI checks ( 3000) AUCIE ERROR SRCID,
AUCIE_ERROR _DSTID,
AUCIE ERROR SRC DST ID1,
AUCIE_ERROR_SRC_DST_ID2,
AUCIE ERROR SRC DST ID3,
[ Coverage of protocol checks
AUCIE ERROR_VALID SIGNAL,
AUCIE LTSSM TIMEOUT ERROR,
AUCIE_ LFSR_PATTERN_CHECK,
. . . . . AUCIE WARN ERROR_ READ CFGSB,
O make sures that all the protocol scenarios has been exercised without violation AUCIE ERROR NO E2E CREDITS
AUCIE ERROR_E2E_CREDITS EXEEDED,
AUCIE ERROR_EZ2E_INVALID MSG_ INFO,
AUCIE INVALID SB_ADDR RL,
AUCIE ERR_ CONSECUTIVE ACKNAK,
AUCIE ERROR SB_OPCODE_INVALID,
AUCIE_ERROR_SB_FIELD INVALID,
AUCIE ERROR_SB_MSG_INFO INVALID,
AUCIE_ERROR_FLIT_FIELD_ERR,
AUCIE ERROR MBINIT PARAMS,
AUCIE_ERROR _FDI_RDI_SB_ PAYLOAD SIZE,
AUCIE_ERROR_CREDIT_MISMATCH RDI,
AUCIE ERROR_CREDIT MISMATCH FDI,
AUCIE_ERROR_CREDIT_UNDERFLOW_RDI,
AUCIE ERROR_CREDIT UNDERFLOW FDI,
AUCIE_ERROR_CREDIT_OVERFLOW_RDT,
AUCIE_ ERROR_CREDIT_ OVERFLOW_ FDI,
AUCIE_ERROR_NO_RESERVED_SDID_FDI,
AUCIE_ERROR_RSVD_BE_REQ,
AUCIE_ERROR_RSVD_BE_CPL,
BUCIE_ERROR_NOP_NAK_WAIT,
AUCIE_ERROR_INVALID LATENCY_AVG,
AUCIE_ERROR_INVALID_LATENCY MED,
AUCIE_ERROR_INVALID_LATENCY HIGH,
AUCIE_ERROR_INVALID_LATENCY_LOW,
AUCIE_ERROR_INVALID_ PERFORMANCE_TX_ AVG,
AUCIE_ERROR_INVALID PERFORMANCE_TX_ MED,
AUCIE_ERROR_INVALID_ PERFORMANCE_TX_HIGH,
AUCIE_ERROR_INVALID PERFORMANCE _TX_ LOW,
AUCIE_ERROR_INVALID_ PERFORMANCE_TX_ CALCULATED,
AUCIE_ERROR_TINVALID PERFORMANCE RX_AVG,
AUCIE_ERROR_INVALID PERFORMANCE_RX_MED,
AUCIE ERROR_INVALID PERFORMANCE RX HIGH,
AUCIE_ERROR_INVALID PERFORMANCE_RX LOW,
AUCIE ERROR_INVALID PERFORMANCE RX CALCULATED,
AUCIE_ERROR_STACK ROUND_ ROBIN,
AUCIE_RETIMER_STALL_ TIMEOUT,
AUCIE_PARAM EXCHANGE FATL,
AUCIE_FDI_RETRAIN_ERROR,
AUCIE_ ERROR_RUNTIME RECALIBRATION,
AUCIE_ERROR_PCIE CAP _EN,

©2024 Conference Concepts, Inc. ToTe mnan san sunnoun
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Debug Tools

J Debug Messages
 Trackers and transcript
J Protocol Aware Debug

©2024 Conference Concepts, Inc.
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Debug messages

uvm_test top.env@.bfm2.bfm2 log [AUCIE_INF] AVERY: ECN1: Advertising additional bits in {FinCap.Adapter}
uvm_test top.env@.bfm2.bfm2 log [AUCIE INF] cfg_info.streaming 68B sup: 0

uvm_test_top.ean.bfmZ.bfmZZIog [AUCIE:INF] cfg_info.streaming 256B end sup: 1
uvm_test top.env@.bfm2.bfm2 log [AUCIE INF] cfg info.streaming 256B start sup: 0]
uvm_test top.envO.bfml.bfml log [AUCIE INF] aucie module::exit cold reset() uvm_test top.enve.bfm2.bfm2 log [AUCIE INF] cfg_info.streaming 2568 lom w_ob_sup: @

uvm test top.env®.bfm2.bfm2 log [AUCIE INF] cfg info.streaming 256B lom no ob sup: 1
uvm_test_top.env@®.bfml.bfml_log [AUCIE_INF] AVERY: ECN1: Advertising additional bits in {FinCap.Adapter}
uvm_test_top.env@.bfml.bfml_log [AUCIE_INF] cfg_info.streaming_68B_sup: 0
uvm test top.env@.bfml.bfml log [AUCIE INF] cfg info.streaming 256B end sup: 1
uvm_test top.env@.bfml.bfml log [AUCIE INF] cfg_info.streaming 256B start sup: [¢]
uvm_test top.env@.bfml.bfml log [AUCIE INF] cfg_info.streaming 256B lom w ob sup: 0
uvm_test top.envO.bfml.bfml log [AUCIE INF] cfg info.streaming 256B lom no ob sup: 1

uvm_test top.env®.bfml.bfml log [AUCIE INF] Received {AUCIE SIDE MSG AdvCap_Adapter} :
uvm_test top.env@.bfml.bfml log [AUCIE INF] Received {AUCIE SIDE MSG AdvCap_Adapter}

uvm_test top.env0.bfml.bfml log
uvm_test top.env0.bfml.bfml log
uvm_test top.envO.bfml.bfml log
uvm_test top.envO.bfml.bfml log
uvm_test top.envO.bfml.bfml log
uvm_test_top.envO.bfml.bfml log
uvm_test_top.envO.bfml.bfml log

[AUCIE_INF]
[AUCIE_INF]
[AUCIE_INF]
[AUCIE INF]
[AUCIE INF]
[AUCIE INF]
[AUCIE_INF]

Starting logphy

Starting module : 3

mode = AUCIE MODULE tx rx
aucie module

Starting sb deserializer
Starting module : 2

mode = AUCIE MODULE_tx_ rx

. uvm_test_top.env@.bfml.bfml_log [AUCIE_INF] advCap.retimer_en: ]

uvm_tESt_top'enV@'bfml'bfml_log [AUCIE_INF] aucj'eTmOdU1e . . uvm_test top.envO.bfml.bfml log [AUCIE INF] advCap.cxl lat opt fmté sup: 0
uvm_test top.env®.bfml.bfml log [AUCIE INF] Starting sb deserializer uvm test_top.enve.bfml.bfml log [AUCIE INF] advCap.cxl_lat_opt_fmt5 sup: @
uvm_test top.env@.bfml.bfml log [AUCIE INF] Starting module : 1 UV'UES‘UC’P-'—‘"VE'-E:'"L:;'"L{OQ {AUCIEJNF} agVCaP-Stacﬁeﬁm 1
- — = - _ uvm test top.env@.bfml.bfml log [AUCIE INF advCap.stackl en: ]
uvm—tESt—top'enve'bfml'bfml—]‘oq [AUCIE—INF] ’""d‘,-' - AUCIE_MODULE_‘tX_FX uvm_test top.env@.bfml.bfml log [AUCIE_INF] advCap.multi_protocol_en: c]
uvm_test_top.envO.bfml.bfml log [AUCIE INF] aucie_module uvm_test_top.env@.bfml.bfml log [AUCIE_INF] advCap.retry sup: 1
uvm_test_top.env0.bfml.bfml log [AUCIE_INF] Starting sb_deserializer uvm_:eSE_'EOP-envg-EIMi-g;mi_}og %ﬁggg{:i} agvgap-stregming_mode_sum ;

; . uvm_test top.env@.bfml.bfml log B advCap.pcie6 mode sup:

uvm_test_top.env0.bfml.bfml log [AUCIE INF] Starting module : 0 uvm_test top.env@.bfml.bfml log [AUCIE INF] advCap.cx13 mode sup: ]
uvm_test top.env@.bfml.bfml log [AUCIE INF] mode = AUCIE MODULE tx rx uvm_test top.enve®.bfml.bfml log [AUCIE INF] advCap.cx12_mode sup: ]
uvm_test top.envO.bfml.bfml log [AUCIE INF] aucie module uvm_test_top.enve.bfml.bfml log [AUCIE_INF] advCap. raw_mode_sup: 1
uvm_test top.env0.bfml.bfml log [AUCIE INF] Starting sb deserializer uvm_test_top.enve.bfml.bfml log [AUCIE_INF] advCap.UP: 5
= = oo = : = : - = B - uvm test top.env@.bfml.bfml loa [AUCIE INF] advCap.DP: 1

uvm_test top.env0.bfml.bfml log [AUCIE INF] FDI BRINGUP PROCESS ENDS

uvm_test top.env@.bfml.bfml log [AUCIE INF] STARTING FDI BRINGUP PROCESS

'‘bfm2" (mod0): LTSSM go to AUCIE_LTSSM RESET
uvm_test top.env@.bfm2.bfm2 log [AUCIE INF] FDI BRINGUP PROCESS ENDS

uvm_test top.envO.bfm2.bfm2 log [AUCIE INF] STARTING FDI BRINGUP PROCESS

©2024 Conference Concepts, Inc.
All Rights Reserved

21



Debug using trackers

==> Time:346.459ns MSGD #4cd5(AUCIE _SIDE MSG_AdvCap_ Adapter)

| SrcID:1 | MsgCode:1 | OpCode:1b
* Visualize transactions in “spec” formats [t [ ety [ b B | MsgSubCode:6
i - Regular Message
= Sideband Packets Data
Data [31: ©]: 01l4000b0
Data [63:32]: 0PPEEEOE
= FLITSI etc' Raw Format: O

oy
o

OV bW NG D s s s

68B Flit Mode: @

CXL 256B Flit Mode: ©

PCIe Flit Mode: ©

Streaming: 1

Retry: 1

Multi Protocol Enable: @

Stacke® Enable: 1

Stackl Enable: ©

CXL LatOpt Fmt5: ©

] CXL LatOpt Fmté6: @

] Retimer: ©

:12] Retimer Credits: 'dl1024
DP: ©
up: 1
68B Flit Format: ©
Standard 256B End Header Flit Format: 1
Standard 256B Start Header Flit Format: ©
Latency-Optimized 256B without Optional Bytes
Flit Format: ©
Latency-Optimized 256B with Optional Bytes
Flit Format: ©
Enhanced Multi Protocol Enable: 8
Stack ® Maximum Bandwidth Limit:
Stack 1 Maximum Bandwidth Limit:

*  Multiple trackers for each layer
= FDI, RDI, D2D
= Logphy

= Correlated between layers and multi-protocol stacks
(PCle-UCle), (CXL-UCle), (AXI-UCle) etc.

* conditional user annotations to pin-point
transactions and bugs quickly

P P P P P P P P P e P P P e P P
NNNNNNNHEFRPROBSOWUAWN

==> Time:1629.000ns AUCIE FLIT KIND FMT4 CXLIO PCIE#4dcl (Seq 62 )

Prot id: 1 | Stack id: @ | dlp: © | S upper: © | rsvde: @ | Ack Nak: @ | S lower: 2

Chunk@: e4a638b6 1315d5df e836052c 43b87bf7 93c2%e6e d359a22b ead4lf3ed 9bbc2bla e74ff53b 4e302f41 1b2cf39e 5b6b0Oca2 8a857caf 3903529a ¢399b6c3 aded
Chunkl: 29dd7782 f299596c bad52dc7 207feld4f 4d6c55e9 lcaebe3l 5cbd3f44 leSeec4d 8183bdld 99dcc5a2 a89d888c ddb20667 dlab3935 13315d8d ccld@2cl 68e70539

Chunk2: 5bGe5646 ea908e9b 1b501eeb 427T635b8 46707880 e5064e97 720adadf 0T67946b d9d25dc9 69d9bd97 37ce245T 61928d69 c7efeb43 adb26ela Te91496a 66a9baft
A Chunk3: 2746a3ba aa7feb92 542256b4 2b0fed58 191e3e0@6 cf801940 d935dfb5 laf3ebbe b6a8bb9l 130788ed 68430982 B4ba
DLP: 00000006 | 16B RSVD: 0000O0000OOOEE0E0000 | CRCO: 4278 | CRC1l: lald

— tx_seq: 02
—MS
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All Rights Reserved




Protocol Aware Debug

ransaction

FDI_RX_SB
kind
message_kind
hdro

hdri
FDI_TX_SB
kind
message_kind
hdroe

hdri

1p_cfg_vld

1p_cfg[31:0] (32

1p_cfg_crd

sideband_p
IAUCIE_SIDE_OP_mqrd
AUCIE_SIDE_MSG_Nop_cCrd
| SrcID:0 | Tag:0 | BE:21 | EP:0O
| DP:® | CP:® | CR:® | DstID:1

RDI_RX_SB
kind
message_kind
hdre

hdri1
msg_info0
RDI_TX_SB
kind
message_kind
hdroe

hdri
msg_info0

AUCIE_SIDE_OP_cpl
AUCIE_SIDE_MSG_Nop_Crd
| SrciD:1

| OpCod

| Addr:f0e378

DP:0

| cP:1 |

| Tag:0

Transaction

aucie_sideband_c
AUCIE_SIDE_OP_cplqd
AUCIE_SIDE_MSG_Nop_Crd

| Srcib:oe (IRECHC | BE:21

1 pkt

| EP:@ | OpCode:19

| DP:@ | CP:1 | CR:0 | DStID:0 | Status:0

aucie_sidet
AUCIE_SIDE_OP_mdrd
AUCIE_SIDE_MSG_Nop_cCrd
| BE:3 | SreEb:a | Tag:0
CR:1 | DstID:5 4] DP:@ | CP:1 | CR:0 |

AUCIE_SIDE_OP_mdwr
AUCIE_SIDE_MSG_Nop_Crd

| SrcID:0 [RECHC | BE:5
| DPi® | CP:1 | CR:0 | DSLID:2

©2024 Conference Concepts, Inc.
All Rights Reserved

Transaction

*

Dst*

AUCIE_SIDE_OP_cpl
AUCIE_SIDE_MSG_Nop_Crd

| SrcID:0o (IRECHC | BE:5
| DP:@ | CP:® | CR:0 | DStID:0

aucie_sideband_cpl pkt
AUCIE_SIDE_OP_cpld
AUCIE_SIDE_MSG_Nop_cCrd
| Sreib:l | Tag:0 | BE:2
| DP:@ | CP:1 | CR:1 | DstID:5
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Protocol Aware Debug

Transaction
RDI_TX_MB
kind
raw
f2
u
raw_bytes_0_
raw_bytes_ 1
raw_bytes_2_
raw_bytes_3_
raw_bytes 4
raw_bytes_251
raw_bytes_252
raw_bytes_253
raw_bytes_254
raw_bytes_255_
Flit_type
Flit
ack_nak
seq_num
STACK

1p_valid
pl_trdy| 1'b1

)

1
i

nop_flit
AUCIE_FLIT_KIND_FMT3_PCIE
(0}
(0}
1cOOEOEOEOOROANAOROROENOOOAOAOAO X

eb
AUCIE_FLIT_KIND_FMT3_PCIE
NOP

Transaction
AUCIE_FLIT_KIND_FMT3_PCIE
0
0
6770db34eb50aa543c86ac35e4f8cadb?|
79
6a
52
38
e8
(0]
1
89
8f
49
AUCIE_FLIT_KIND_FMT3_PCIE
Payload FLit
ESEQ
f
0

AUCIE_FLIT_KIND_FMT3_PCIE

0

0
7d817390184efd896f2ca63ce207a951"




Performance Measurement

O Performance summary log on Tx and Rx bus

L Configurable for a particular simulation window

©2024 Conference Concepts, Inc.
All Rights Reserved

TX PERFORMANCE
Performance TX
Performance TX
Performance TX
Performance TX

RX PERFORMANCE
Performance RX
Performance RX
Performance RX
Performance RX

SUMMARY
AVG: 64032
MED: 59733

HIGH: 68266.
.333333

LOw: 59733

SUMMARY
AVG: 63903

MED: 68266.
HIGH: 68266.
LOwW: 51200.

.080201
=933335

666667

.759398

666667
666667
000000

MB/s
MB/s
MB/s
MB/s

MB/s
MB/s
MB/s
MB/s
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Summary

1 Automatic UVM-TB generation

1 Compliance test suites (ready to use exhaustive stimulus)

1 VIP controllability to hit corner case scenarios

1 Usability for ease of use

1 Debug tools

1 Discussed features enabled our customers to verify the
designs faster and achieve lesser time to market
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Questions ??

Please visit booth # 1051 (Siemens) for more information
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