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OPTIMIZE POWER & PERFORMANCE WITHOUT RISK

Predictive Analytics Based-On Chip Telemetry and Machine Learning

Smart agent integration
per design

 Design profiling and
process grading

 On-tester analytics based
on cloud model training

 Realtime closed-loop
 application FW
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proteanTecs Power Reduction Applications

 Reliability &
  Functional-Workload Aware
Adaptive Voltage Scaling (AVS)

Prediction-Based 
VDDmin Optimization 
per Chip 

 Margin-Based
 VDDmin Optimization
per System

A competitive edge for power-hungry Datacenter customers

Higher MTTF Lower maintenance costs Prolonged system lifetime Reduced noise

 Datacenters can choose between

 Reduction of
 server power
consumption

or

Minimal voltage at max frequency, 
without the risk
Embedded visibility for lifetime margin 
monitoring
Adaptive power saving strategies 
beyond industry standard practices

 Increase of
 server

utilization

The ever-increasing demand for higher performance and 
functionality in Datacenters has led to a corresponding 
surge in chip power consumption. 

proteanTecs provides strategies to reduce power, based 
on personalized device assessment and realtime visibility 
of actual margins, providing an inherent safety-net for 
zero failures. 

By minimizing power requirements, customers not only 
enhance the efficiency and lifespan of electronic devices 
but also reduce costs and optimize designs.

Breaking the equation of trade-offs

 - Power Reduction for Datacenter Electronics -

Design Characterization Test In-Mission



Determine 
voltage per 
chip at ATE

Read fuse 
information 
in system 

Adjust power 
supply 

accordingly

 Optimize Power Per-Device During Chip Test

Increase accuracy with per-chip prediction, as opposed 
to large chip bins
Optimize power reduction and reduce test time for 
VDDmin search 
Operate at a lower voltage while meeting performance 
specs  
Automatic model training in platform and porting to 
ATE edge library 

CASE STUDY: Predicted VDDmin of a 7nm ADAS Device at Wafer Sort

Single Wafer Full Lot

PREDICTION-BASED VDDmin OPTIMIZATION PER CHIP 

Higher voltage 
operating point

Lower voltage 
operating point
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Customer achieved 5.1% power reduction  

Personalized voltage per chip, as opposed to per large bins

Worst case voltage

Worst case voltage

Bin A

ICs

Worst case voltage

Bin B Bin C

Worst-case voltage Bin A

Predicted voltage IC #1

1 2 ... n31 2 ... n31 2 ... n3 5 6 74



MARGIN-BASED VDDmin OPTIMIZATION PER SYSTEM
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Average of 5% power reduction (~20mV)

Visibility of Guardbands at Every Stage

VDDmin1 
(ATE)

Guardband for ATE 
vs. SLT/System

Operational lifetime 
guardband

VDDmin2 
(SLT/System)

Final VDDmin 
set point

Reduce VDDmin guardband between ATE 
and System Level Test (SLT) / System Test
Per-chip guardband adjustment at SLT or 
System Test, instead of worst-case setting
Based on timing-margin measurement

+Worst Case mV 

 VDDmin Setting Based on Margin Quantification vs. Characterized Worst Case

Best known method: Worst-case guardband setting 
(at Characterization)  

Reduce VDDmin guardband between ATE 
and System Level Test (SLT) / System Test
Per-chip guardband adjustment at SLT or 
System Test, instead of worst-case setting
Based on timing-margin measurement

Factors in impact of:

Operational and environmental conditions

Real workloads vs. structural tests  

Voltage regulator and power supply

 Optimize Power Per-Device During System Test

 Quantify and reduce
guardbands to save power

+40mV

VDDmin ATE (at speed ATPG) VDDmin ATE (at speed ATPG)

+10mV

+30mV

Personalized guardband setting with proteanTecs
(during SLT or System Test)  



RELIABILITY & FUNCTIONAL-WORKLOAD AWARE  
ADAPTIVE VOLTAGE SCALING (AVS)

CASE STUDY: Realtime AVS in a 5nm Datacenter Communications System

proteanTecs AVS Decision Flow proteanTecs AVS Protection Flow

AVS
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 Measured
Timing Margin

 Min. Allowed
Timing Margin

 Interrupt
Threshold

 Last-Pass
Timing Margin

Margin

AVS AVS Safety
signal

Safety Net Margin Interrupt

Power
saving

 Last
 Functional-Pass

  VDD + guardband

 VDD at Min.
Allowed Margin

Last Functional-
  Pass VDD

 Lifetime
guardband

Voltage

Margin Interrupt

Customer achieved 12.8% dynamic power reduction

 Save Power with a Safety-Net During Lifetime Operation

Monitor device health and performance to account for:

Aging

IR drop

Temperature

Workload impact 

Process variation

Margin measurement of actual VDDmin limiters 
and worst-case path
In mission, realtime threshold setting and interrupts
FW/HW application

FW control and management

HW interrupt for clock throttling


