
Tejas Dipakkumar Dalal, Giridhar S, Jeevan Nataraju, Garima Srivastava

Samsung Semiconductor India Research

Robust Verification of Clock Tree Network 
using “CLKMON” Integrated by ACRMG

Authors’ Contact: tejas.dalal, giridhar.s, j.nataraju, s.garima 
@samsung.com 

Dynamic Voltage Frequency 
Scaling (DVFS)

Hardware 
Automatic Clock 
Gating (HWACG)

Multiple connectivity checks to 
ensure network integration

CTN verification limited to 
targeted test features only 
qualifying individual components

- Static checks to 
qualify IP clock 
frequency losing 
out on dynamic 
nature of the 
network
- Delayed 
identification of 
known network 
relation bugs

- Extended manual 
review due to lack 
of dedicated 
verification 
modules.
- Prone to human 
error!

Clock Tree Network

Integrate the solution on emulation 
platform by making CLKMON 
synthesizable.

Single CLKMON instance qualifies IP 
clock and associated branch of CTN

- Supports real time processing to monitor 
dynamic change
- Back-tracing ability enables early 
detection of network relation bugs

- Minimal scope for human errors
- CLKMON generation and integration is 
fully automated with ACRMG

Comprehensive functional coverage with 
network information bound to CLKMON

CLKMON VERIFICATION MODULE
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Die/Chiplet based SOCs.
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DVFS Cover Bins HWACG Cover Bins

Conventional 
Verification

The CTN information bound 
to CLKMON enables real 
time network back tracing

Samples active state and 
configuration of every 
component from leaf node 
to source node

Network relation bugs can 
potentially go unnoticed 
when they drive IPs on 
different voltage rails 
sharing similar DVFS corners

Back tracing ability of 
CLKMON aids early 
detection of such critical 
relation bugs

Inconsistent IP clock activity detection: IP clock toggling even when 
there is no active clock request is detected and reported on the go.

Detailed DVFS Report Mechanism: Reports error with all the supported, 
expected and predicted corner and frequency information enabling 
quick debug and root cause

Ensures that all the IP clocks are exercised for their activity as intended 
in all the supported clock gate configuration, and their frequencies in 
different DVFS corners are as intended for all the valid scenarios. 

The gradual increase 
in bug detection 
indicates the 
CLKMON efficiency 
to scale with design 
complexity.

Following reduction in bug 
detection deviating from 
predicted bug rate signifies the 
improvement in design quality 
with CLKMON integrated for 
derivative projects.

These gains are 
achieved with less 
than 25% of 
increased simulation 
time for real time 
CLKMOM processing.
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CLKMON HWACG + DVFS Cover Bins

With CLKMON (Actual) Without CLKMON (Predicted)
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Design Complexity vs Simulation Overhead

CLKMON Instances HWACG + DVFS Cover Bins

Without CLKMON With CLKMON

Limited functional coverage due to:
- Design complexity
- Insufficient network data extracted 
manually

Embedding predictive modeling.
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