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Clock Tree Network (CTN) Architecture
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Clock Tree Network (CTN) Architecture
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Conventional verification flow and its challenges
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CTN Design
Specification

Manual Review Sparsely Generated TB Files

« Extended manual effort and multiple steps to sparsely generate CTN TB
« CTN TB generation time of ~6 hours

« Overall TB environment setup time of ~2 to 3 days (with sanity check)

* Bug resolution TAT was typically 2 RTL release cycles

« Assertion checker enablement at a later stage due to design complexity and
extended manual effort

* Prone to human errors and requires multiple revision
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Accelerated Clock Reference Model Generator (ACRMG)

Monitors the target IP frequency for all supported
DVFS corners and clock gating
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CTN Design » ACRMG — Assertion E
Specification g Output I @m I - . .
| Input AN Sorcheck J Custom logic integrated within assertion property
i i to monitor its coverage.
™ Cover-group '
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Ensure all associated feature coverage of the CTN.

acecelerd)  2024108/29

SYSTEMS INITIATIVE



ACRMG Structural Implementation
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ACRMG
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(in hh:mm:ss) - Selective Re-generation Time <<< 4 minutes!!
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Assertion Trigger Self-Check and Auto Waiver Translation
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Reviewed property
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Comprehensive Coverage

Mid-Range
Mobile SOC
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=% Assertion (] 94.94%

=% CoverGroup

=% FaultNode
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p == Code
=z FSM

4 = Functional
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=% Assertion
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Functional Coverage

2000+ Clock

»  Monitor
Instances

Indicate the design Complexity

Indicates the number of IP clocks
being monitored
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Process improvement with assertion trigger self-check

Assertion trigger self-check

Mid-Range Mid-Range
Mobile SOC Integration Mobile SOC
Name Overall Average Grade  Overall Covered Name Overall Average Grade Overall Covered
4 EZ Overall ] 77.46% 15620 / 22750 (68.66%) 4 =3 Overall I 94.47% 18678 / 22750 (82.1%%)
» =% Code O!O(n.":a) ) £2 Code 0/0(n/a)
:-: IESM ional ] 77.46% ?;602((;1"’a2)2750 (68.66%) =2 FSM 0/0(nfa)
4 =: runctiona & / 5
=2 1 i ] 94.47% 1%
&3 Assertion ] 77.46% 15620 / 22750 (68.66%) 45 _F_””c"ona_l 94‘47; 18678 ,,22750 (82 1;)
22 CoverGroup 0/0(n/a) :-: Assertion [ 94.47% 8.678‘,22750(82' )
27 FaultNode 0/0 (n/a) == CoverGroup 0/0(nfa)
=% FaultNode 0/0(n/a)
i._____._._________l i. _____________ -
: Without : I With :

* Nearly 5% of uncovered assertions

» Nearly 22% of uncovered assertions
: « All vacuous pass scenarios are detected and
« Undetected vacuous pass scenarios . : . .
converged to fail during simulation
» Extended manual effort in review and closure . . .
 Uncovered assertions are intended waivers
 Largely hinders verification timeline . .
gely  \Waivers are auto-translated to exclusion
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Comprehensive Coverage
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Comprehensive Coverage
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Reduced bug resolution TAT

Conventional Flow

TAT of 2 releases

ACRMG flow

TAT of 1 release
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Results and Major Outcomes

 CRM generation time reduced to < 4 minutes!
« QOverall CTN TB environment setup time reduced to < 1 day

« All CTN components covered with Functional and
Assertion coverage
« Clock monitor integrated for all IP clocks

Quick CRM
Generation

Scalable

\mplementatio » Detection of connectivity mismatch impacting thermal
management

ACRMG  ldentification of CTN component dependency miss

impacting clock wakeup latency on critical data paths

Bug resolution TAT reduced from 2 Release Cycles to 1 Release
Cycle

Reduced

TAT Implemented as a single click solution with almost no manual

intervention.

« Supports any CTN topology viewed as graph.
* Enables easy integration of innovative schemes.
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Conclusion and Future Scope

Conclusion

ACRMG accelerated CTN verification overcoming the limitations of conventional methodology.

The CRM was identified as a robust TB structure (clock monitor, assertion modules and
functional cover-groups).

The analyzed results from multiple mobile and automotive SOCs validated quality driven
approach.

ACRMG will be used effectively in all the future projects.

Future Scope
Integration of static check in ACRMG:

To perform specification integrity check >

To parse RTL and detect connectivity issues early>
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