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Agenda
 Typical Functional Verification Solution
 Challenges 
 Verification IP
 Verification Workflow
 Automatic testbench generation
 Verification Plan and Stimuli

 Compliance Test Suite 
 SIG compliance

 Verification IQ  : Regression and coverage analysis
 Protocol Checks 
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Multi-die SoC
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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 
 Usability 

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

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

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

©2024 Conference Concepts, Inc. 
All Rights Reserved

6

 Various use model to support block level verification like 
D2D adapter, Logphy

 Easy reuse of existing testbench when moving from block-
level to subsystem and multi-die environments

 Utilizing the existing infrastructure of block level in 
subsystem and multi-die level verification environment
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Common custom adapter layer

©2024 Conference Concepts, Inc. 
All Rights Reserved

7

arbmux

aucie_stack aucie_stack

aucie_mainband aucie_sideband

aucie_logphy
ltssm

aucie_mainband_intf aucie_sb_intf

PCIe/CXL/AXI/CHI (C2C) PCIe/CXL/AXI/CHI (C2C)

Custom Adapter Layer

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

 PCIe/CXL-UCIe 
 CHI-CXL-CXS-UCIe
 CHI-C2C-UCIe
 AXI-C2C-UCIe

 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 UCIe using the set of common APIs.



Usability : Ease of Use
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 Only two data classes : Flit and Sideband packet
 Randomize flits, sideband packet with built in constraints
 Total and direct control on each field
 BFMs D2D handles sequence and CRC generation
 Built-in APIs for various operations
 Dynamic BFM behaviour variations 
 Sending desired flits and sideband packets
 Entry/Exit APIs for cold reset
 Entry/Exit APIs for all LSM states



Controllability : Full Control
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 Comprehensive callbacks to  
control the traffic flowing 
through various layers and 
components which enables
 scoreboarding
 performance monitoring
 error injection

 User traffic injection
 Built-in APIs for various 

operations
 LTSM transition
 pause/stall LTSM
 timeout scenarios

fdi_driver fdi_driver

Arb/Mux Arb/Mux

Stack Mux

Stack0 Stack1

mainband sb

ltssm

tx_flit[$] rx_flit[$] tx_sb[$] rx_sb[$]

main_intf sb_intf

mainband sb

ltssm

main_intf sb_intf

mod0 mod1

logphy

aucie_fdi aucie_fdi



Verification IP 
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Verification Workflow
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DUT – TB 
Connections

• Connect DUT pins to VIP 
signals

• Connect Clock & Reset
• Configure parameters

VIP Configuration
• VIP configured 

according to design’s 
characteristics

UCIe Initialization
• VIP runs sideband and 

mainband training 
based on configuration

• Link trained to desired 
configuration

Enumeration
• Run bus enumeration 

sequence for Device 
discovery and setting 
Device capabilities

Application 
Verification

• Users run built-in ready 
to use stimulus - CTS

• or write device specific 
stimulus

Getting Started 
possible in hours



Automatic UVM testbench generation
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Verification Plan with Stimuli

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

 SIG compliance suite
 As per UCIe specs
 PCIe compliance
 CXL compliance 
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Verification IQ ( VIQ )
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 Your verification co-pilot is here
 Unified support of multiple tools
 Collaborative tool with Analytical    
     Navigation and Smart Visualization
 Test selection as per DUT feature support
 AI/ML based debug 
 Smart Regressions

 Failure Predictors
 Smoke test predictors

 Accelerate Coverage Hole Debug

One tool to rule them all !! 



VIQ – Test Selection & analysis
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VIQ – Regression Analysis
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 Quick summary 
for regression run

 Result analysis and 
incremental run

 Failure signature 
detection



VIQ – Coverage Analysis
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 Hole analysis
 Heatmaps
 Bin distribution



Protocol Checks
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 Exhaustive set of protocol checks (~500)
  FDI, RDI, Logphy, Config Space
  Parameter Negotiation
  PCIe, CXL and AXI checks (~3000)

 Coverage of protocol checks
 make sures that all the protocol scenarios has been exercised without violation



Debug Tools
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 Debug Messages
 Trackers and transcript
 Protocol Aware Debug



Debug messages
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Debug using trackers
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• Visualize transactions in “spec” formats
 Sideband Packets
 FLITs, etc.

• Multiple trackers for each layer
 FDI, RDI, D2D
 Logphy
 Correlated between layers and multi-protocol stacks 

(PCIe-UCIe), (CXL-UCIe), (AXI-UCIe) etc.

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



Protocol Aware Debug
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Protocol Aware Debug (contd..)
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Performance Measurement
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 Performance summary log on Tx and Rx bus

 Configurable for a particular simulation window



Summary
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 Automatic UVM-TB generation
 Compliance test suites (ready to use exhaustive stimulus)
 VIP controllability to hit corner case scenarios
 Usability for ease of use
 Debug tools
 Discussed features enabled our customers to verify the 
     designs faster and achieve lesser time to market



Questions ??

Please visit booth # 1051 (Siemens) for more information
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