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1. Motivation & Problem Statement 3. PinMuxing DV solution using Formal Verification technique
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The motivation is to come-up with a methodology to prove Connectivity
Correctness comprehensively across SoC releases and across SoC designs in
a platform (with minimal changes) S e Tl internal readable |
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How to ensure comprehensive
connectivity verification for
every SoC release?
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“IPO Port2”: “PDO0.IPO_inst.port2name”
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“IP2 Port0”: “PD1.IP2_inst.portoname”,

How do we catch power-
up failure 1ssues caused

by broken connectivity? How to ensure
solution 1s

reusable ?

“IP2 Port0”: “PD1.IP2_inst.portOname”, Debug ——— Debug

“IP3 Portl”: “PD1.IP3_inst.portlname”, . DV Sl noﬂ: [
“IP3 Port2”: “PD1.IP4_inst.port2name”, and fix g and fix
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How do we gain confidence

How do we gain confidence of IP : . .
on the functional integrity

to IO connectivity for all IPs .
across SoC design/package aciross sl et Reverse Connectivity
sVP = releases and across SoCs ?? Sy Coneeniy

releases? . “hecks Flow
SOC setup for the spin
off devices Incremental

Connectivity checks

»S0C and IP Design Cycle time reduction results in cost savings, Reverse Connectivity

4. Comprehensive Connectivity Verification Flow ;s

early samples to customers evel R 3 Verification Signoff
»It becomes incumbent to verify Connectivity within a SoC and o Checks ARt e

across SoCs spins with a reduced cycle time E— ———
»>It is important to look for a re-usable, automated, and scalable Signoff Conngaililly Version

Signoff

solution to tackle connectivity verification

» This gives rise to two verification methodologies that expedites
Connectivity Verification - Reverse Connectivity & 10 PinMuxing
DV

» PinMuxing DV and Reverse Connectivity flows incorporated into a single Comprehensive Connectivity
Verification Methodology
» First Perform the IP level PinMUX checks followed by SOC level PinMUX checks Debug for failures if

any, and if absent signoff PinMux Verification
» Generate the Legacy and incremental connectivity verification setup. Debug failures for the Reverse

Connectivity flow, if absent signoff Connectivity Verification

2. Reverse Connectivity solution using Formal Verification
technique for verification at SoC level 43 5. Evidence and Results

Generate and run connectivity Execution Time Comparison across devices

checks from proven design black
boxing all IP

Revi C fvity Eail Run the new reverse Connectivity \ | w ——
SVIEW LONNECIVILy Fallures map on the incremental release o m

Agama 704K Agama Lite Thorlm Loki BLE Low+ Loki TYR

Generate connectivity checks for
incremental design if it exists
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A very significant
improvement can be seen
in results 1n both the

@ @ approaches thus reducing
> .083 = 0.5 the overall required DV
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PASS* =b Some expected failures Conventional DV  ~ Formal DV

PASS == All checks are passing ES

FAIL = Failures in new release

Reverse Connectivity DV Signoff

7. Conclusions

v'This flow ensures that connectivity of feature set from Proven Silicon Design * Efficiency: Improves the cycle time of the overall connectivity verification
and that of SoC2 is unaffected with incremental updates * Quality: No compromise in quality with a formal based verification approach
. . . . ' *Impact on Silicon: (No connectivity issues seen in Silicon Bring up for 4 devices
v'The flow is achieved using the JasperGold Connectivity app, we Generate the
.. . . . . across 2 platforms)
Connectivity Checks on the SoC taking each hierarchy as target point until the

_ *In Summary:
last black-boxed IP hierarchy * Able to prove & verify PinMuxing successfully on 4 devices on two platforms, with the

vThe Legacy run summary should remain same throughout incremental strategy planned to be adopted for all other ongoing (4 SoCs)/future devices in the
releases once SoC design is stable. The Flow is run till the RTL freeze happens platform

* Able to achieve 30x faster verification closure time for Comprehensive Connectivity
verification, in terms of effort incurred as well as run time incurred
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