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* Developed by IngeniArs S.r.l.
« European Space Agency project

« Activity goals:
» Check the compliance of IP Cores with the SpW standard
> Evaluation of UVM advantages
> Applicability of UVM to space systems

Promotion of UVM-based Verification Approach
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Critical and complex phase « Common approach: direct test-bench
» Handshake for link initialization > Manual calibration of inputs required

> TX and RX credit handling > Manual check of outputs required

» NULL codes transmission > Inefficient and time-consuming

> Errors recognition

Proposed approach: advanced and automated Verification Environment
> Based on SpW Codec Twin Model

> Fully compliant with Universal Verification Methodology (UVM) UVMK
> Capable of verifying any SpW Codec
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* Direct Communication with DUT Host ConTOUOn packetsand scs
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» Automatic TX and RX credit handling Network Layer ~ §°3 7%
> Automatic TX of NULLs when needed | b o
> Automatic recognition of all types of errors cenfiowation  pata tink Layer j j gy
» Higher level of abstraction | Jt :
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Significant Simplification of the Verification Process
Significant Reduction in Verification Time and Cost
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« Simulation scenario configuration
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 Simulation scenario configuration —— :
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> By setting variables R £ T

> Not knowing the internal VE architecture
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« Simulation scenario configuration
> UVM Virtual sequences method
> By setting variables
> Not knowing the internal VE architecture
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* Developed all test-cases to achieve 100% functional coverage
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- Maintainability
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- Reusability
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Sequence

Functional Block 2 Agent
Monitor Driver Sequence |
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14 International SpaceWire and SpaceFibre Conference 2022 © 2022 IngeniArs S.r.. Allrights reserved - Confidential gcesa Dilimmirs. ING NJ@



UVM-BASED APPROACH ADVANTAGES

- Reusability
»From a single functional block

Other Verification IP SpW Codec Verification IP

Functional Block 1 | Virtual | scoreboard
Sequence
Functional Block 2 il Agent
Monitor | Driver | Sequence
Functional block
from SpW Codec
Verification IP Twin Model

Functional block N Other Functional blocks

14 International SpaceWire and SpaceFibre Conference 2022 © 2022 IngeniArs S.r.I. All rights reserved - Confidential

@esa Dilmmir:. INGENArs



UVM-BASED APPROACH ADVANTAGES

14

- Reusability

»From a single functional block

Other Verification IP

Functional Block 1

Functional Block 2

Functional block
from SpW Codec
Verification IP

Functional block N

Sequence |

SpW Codec Verification IP

Lha . Scoreboard

Agent

Monitor | Driver | Sequence

Twin Model

Other Functional blocks

International SpaceWire and SpaceFibre Conference 2022

> To all the VIP

Other Verification IP

Verification IP 1

Verification IP 2

] 4
asepIayu|

SpW Codec
Verification IP

Verification IP N

DUT

ERTITES]
MdS

l
N -
aoepIajU|

© 2022 IngeniArs S.r.l. All rights reserved - Confidential

@esa Dilmmir:. INGENArs



UVM-BASED APPROACH ADVANTAGES

14

- Reusability

»From a single functional block

Other Verification IP

Functional Block 1

Functional Block 2

Functional block
from SpW Codec
Verification IP

Functional block N

Sequence |

SpW Codec Verification IP

Lha . Scoreboard

Agent

Monitor | Driver | Sequence

Twin Model

Other Functional blocks

International SpaceWire and SpaceFibre Conference 2022

> To all the VIP

Other Verification IP

Verification IP 1

Verification IP 2

] 4
asepIayu|

SpW Codec
Verification IP

Verification IP N

DUT

ERTITES]
MdS

l
N -
aoepIajU|

© 2022 IngeniArs S.r.l. All rights reserved - Confidential

@esa Dilmmir:. INGENArs



RESULTS AND CONCLUSIONS

Verification IP supporting a full test Campaing of any SpW Codec
« Based on a SpwW Codec Twin Model
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Verification IP supporting a full test Campaing of any SpW Codec
« Based on a SpwW Codec Twin Model
* Double Link Architecture
« Complete support of all simulation scenarios involving errors
« Support all testcases for 100% functional coverage of SpW Standard, Rev.1.

« Used for functional verification of:
IngeniArs S.r.l. SpW Codec IP Core
European Space Agency SpW Codec IP Core
* Fully compliant with UVM with advantages in terms of:

» Maintainability
» Reusability in other projects

Significant reduction of verification time and costs
Significant increase of SpW Codec reliability
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QUESTIONS & ANSWERS

Thanks for your attention!

For more information about SpW Codec Verification IP:

Email: Company Website:
simone.vagaggini@ingeniars.com WWWw.Ingeniars.com
marco.trafeli@ingeniars.com

daniele.davalle@ingeniars.com ImENﬂTS
=0 o 5 Oo—

roberto.ciardi@ingeniars.com

The /f/'o/ of Engineering
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