
Adaptive Power Calculation 
for Battery-Operated Chip 

Design
BaøøpäĞ-á¾Ępäpj jpė�cpì jp³aµj ³pø�cĀ«¾Āì á¾Ępä ¾áø�³�Ĩaø�¾µ 
ø�ä¾Ā��¾Āø ø�p jpì��µ «��pcĞc«p. OĀä �µµ¾ėaø�ėp ajaáø�ėp ³pø�¾j¾«¾�Ğ 
jĞµa³�ca««Ğ äpca«�bäaøpì á¾Ępä ca«cĀ«aø�¾µì �µ äpa«-ø�³p, jäa³aø�ca««Ğ 
pµ�aµc�µ� p���c�pµcĞ acä¾ìì b¾ø� acø�ėp ¾ápäaø�¾µ aµj �j«p ìøaøpì. T��ì 
bäpa¨ø�ä¾Ā�� aááä¾ac� «pajì ø¾ pĝøpµjpj baøøpäĞ «��p Ę�ø�¾Āø 
c¾³áä¾³�ì�µ� ápä�¾ä³aµcp.
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The Power Calculation Challenge
Dynamic Parameters
Acø�ė�øĞ �acø¾äì, áaäaì�ø�c 
caáac�øaµcpì, aµj äpì�ìøaµcp 
ėa«Āpì c¾µìøaµø«Ğ ì���ø ø�ä¾Ā��¾Āø 
ø�p jpì��µ áä¾cpìì, cäpaø�µ� a 
ápäápøĀa««Ğ ³¾ė�µ� øaä�pø �¾ä 
accĀäaøp á¾Ępä pìø�³aø�¾µ.

Early Inaccuracies
Iµ�ø�a« á¾Ępä pìø�³aø�¾µì 
�äpãĀpµø«Ğ µp�«pcø cä�ø�ca« 
ėaä�ab«pì, øä���pä�µ� caìcaj�µ� 
jpì��µ pää¾äì ø�aø c¾³á¾Āµj ¾ėpä 
ø�³p aµj bpc¾³p �µcäpaì�µ�«Ğ 
c¾ìø«Ğ ø¾ äpcø��Ğ.

Distribution Network 
Issues
P¾Ępä jp«�ėpäĞ µpøĘ¾ä¨ì baìpj ¾µ 
�«aĘpj baìp«�µp ca«cĀ«aø�¾µì 
�µøä¾jĀcp ì��µ���caµø äp«�ab�«�øĞ 
ėĀ«µpäab�«�ø�pì, á¾øpµø�a««Ğ «paj�µ� 
ø¾ caøaìøä¾á��c jpė�cp �a�«Āäpì 
Āµjpä äpa«-Ę¾ä«j ¾ápäaø�µ� 
c¾µj�ø�¾µì.



Current State: Fixed 
Calculations

1
Initial Estimations
P¾Ępä bĀj�pøì pìøab«�ì�pj ¾µ áäp«�³�µaäĞ ìápc���caø�¾µì 
Ę�ø� ì��µ���caµø ³aä��µ �¾ä pää¾ä

2
Static Design Parameters
M�µ�³a« äpca«�bäaø�¾µ jpìá�øp c¾µø�µĀ¾Āì �µ�«Āĝ ¾� cä�ø�ca« 
jpì��µ jaøa

3
Late-Stage Detection
P¾Ępä �µp���c�pµc�pì �jpµø���pj jĀä�µ� ėa«�jaø�¾µ µpcpìì�øaøp 
pĝápµì�ėp aµj ø�³p-c¾µìĀ³�µ� äpjpì��µì

4
Suboptimal Results
F�µ�ì�pj jpė�cpì ¾ápäaøp Ę�ø� c¾³áä¾³�ìpj baøøpäĞ 
«¾µ�pė�øĞ ¾ä äpjĀcpj �paøĀäp caáab�«�ø�pì



Introducing Adaptive Methodology

Calculate
Gpµpäaøp c¾³áäp�pµì�ėp á¾Ępä 

pìø�³aøpì Āì�µ� áäp«�³�µaäĞ 
ìápc���caø�¾µì aµj ìøaø�ìø�ca« ³¾jp«ì

Integrate
DĞµa³�ca««Ğ �µc¾äá¾äaøp äpa«-ø�³p 
³paìĀäp³pµø jaøa aµj äp��µpj 
áaäa³pøpäì ø�ä¾Ā��¾Āø jpėp«¾á³pµø

Adjust
Rpca«�bäaøp á¾Ępä ìápc���caø�¾µì Ę�ø� 
pµ�aµcpj áäpc�ì�¾µ ø¾ ¾áø�³�Ĩp 
baøøpäĞ ápä�¾ä³aµcp

Validate
Bpµc�³aä¨ a�a�µìø áäpė�¾Āì �øpäaø�¾µì 

ø¾ ãĀaµø��Ğ p���c�pµcĞ �³áä¾ėp³pµøì 
aµj c¾µ��ä³ jpì��µ øaä�pøì



Key Milestones for Adaptive Recalculation
Architecture Definition
C¾³áäp�pµì�ėp baìp«�µp á¾Ępä bĀj�pøì pìøab«�ì�pj Ę�ø� áäp«�³�µaäĞ ìápc���caø�¾µì aµj ìøaø�ìø�ca« ³¾jp«�µ�

RTL Development
DĞµa³�c acø�ė�øĞ �acø¾äì ca«�bäaøpj ø�ä¾Ā�� pĝøpµì�ėp �Āµcø�¾µa« ì�³Ā«aø�¾µì aµj Ę¾ä¨«¾aj aµa«Ğì�ì

Physical Design
Päpc�ìp áaäaì�ø�c pĝøäacø�¾µ jp«�ėpäì cä�ø�ca« caáac�øaµcp aµj äpì�ìøaµcp ėa«Āpì �¾ä accĀäaøp á¾Ępä áä¾��«�µ�

Pre-Silicon Validation
R¾bĀìø á¾Ępä j�ìøä�bĀø�¾µ µpøĘ¾ä¨ ä��¾ä¾Āì«Ğ ėa«�jaøpj a�a�µìø j�ėpäìp äpa«-Ę¾ä«j Āìa�p ìcpµaä�¾ì



Tracking Input Quality
QĀa«�øĞ ³pøä�cì �³áä¾ėp ì��µ���caµø«Ğ acä¾ìì ø�p jpì��µ áä¾cpìì, pµab«�µ� ³¾äp accĀäaøp á¾Ępä ca«cĀ«aø�¾µì aø pac� ìøa�p.

Early RTL Phase
Acø�ė�øĞ Facø¾ä Cpäøa�µøĞ: 45%

Paäaì�ø�c Daøa C¾³á«pøpµpìì: 
20%

Caáac�øaµcp MpaìĀäp³pµø 
AccĀäacĞ: 30%

Synthesis Phase
Acø�ė�øĞ Facø¾ä Cpäøa�µøĞ: 65%

Paäaì�ø�c Daøa C¾³á«pøpµpìì: 
55%

Caáac�øaµcp MpaìĀäp³pµø 
AccĀäacĞ: 60%

Place & Route Phase
Acø�ė�øĞ Facø¾ä Cpäøa�µøĞ: 80%

Paäaì�ø�c Daøa C¾³á«pøpµpìì: 
85%

Caáac�øaµcp MpaìĀäp³pµø 
AccĀäacĞ: 90%

Final Design Phase
Acø�ė�øĞ Facø¾ä Cpäøa�µøĞ: 95%

Paäaì�ø�c Daøa C¾³á«pøpµpìì: 
98%

Caáac�øaµcp MpaìĀäp³pµø 
AccĀäacĞ: 97%



Automation Strategy
Dynamic Scripts

Iµøp««��pµø«Ğ �jpµø��Ğ 
aėa�«ab«p �µáĀø áaäa³pøpäì 
aø pac� jpì��µ ìøa�p

I³á«p³pµø ¾áø�³a« 
ca«cĀ«aø�¾µ ³¾jp«ì baìpj 
¾µ jaøa ³aøĀä�øĞ

Pä¾acø�ėp«Ğ �«a� ³�ìì�µ� 
cä�ø�ca« jaøa Ę�ø� ìpėpä�øĞ 
c«aìì���caø�¾µì

Predictive Models
Bä�j�p �µ�¾ä³aø�¾µ �aáì 
Āì�µ� ³ac��µp «paäµ�µ� 
pìø�³aø�¾µì

Lpėpäa�p ��ìø¾ä�ca« áaøøpäµì 
�ä¾³ áäpė�¾Āì c��á jpì��µì

Sp«�-¾áø�³�Ĩp áäpj�cø�¾µ 
accĀäacĞ Ę�ø� pac� jpì��µ 
�øpäaø�¾µ

Cross-Team Integration
Rpa«-ø�³p µ¾ø���caø�¾µ ìĞìøp³ �¾ä á¾Ępä ìápc���caø�¾µ c�aµ�pì

Spa³«pìì API c¾µµpcø�¾µì ø¾ �µjĀìøäĞ-ìøaµjaäj jpì��µ ø¾¾«ì

C¾³áäp�pµì�ėp á¾Ępä aµa«Ğø�cì jaì�b¾aäjì Ę�ø� øäpµj 
ė�ìĀa«�Ĩaø�¾µ



Power Distribution Network Optimization

Performance Optimization
Päpc�ìp«Ğ ca«�bäaøpj ø¾ ³aøc� jĞµa³�c á¾Ępä äpãĀ�äp³pµøì Ę�ø� ³�µ�³a« ¾ėpä�paj

Reliability Enhancements
Eµ��µppäpj ø¾ p«�³�µaøp IR jä¾áì aµj ³�ø��aøp p«pcøä¾³��äaø�¾µ p��pcøì �µ 
cä�ø�ca« áaø�ì

Area Efficiency
Oáø�³�Ĩpj ³pøa« Āø�«�Ĩaø�¾µ ø�ä¾Ā�� ajaáø�ėp Ę�jø�/ìáac�µ� Ę�ø�¾Āø 
äpjĀµjaµø ä¾Āø�µ�

Battery Life Extension
Søäaøp��c á¾Ępä �aø�µ� aµj ė¾«øa�p ìca«�µ� ø¾ ³aĝ�³�Ĩp 
pµpä�Ğ p���c�pµcĞ jĀä�µ� ¾ápäaø�¾µ



Real-World Results

37%
Power Savings

S��µ���caµø äpjĀcø�¾µ �µ acø�ėp ³¾jp 
á¾Ępä c¾µìĀ³áø�¾µ, pµab«�µ� ³¾äp 

p���c�pµø c��á ¾ápäaø�¾µ

42%
Design Efficiency

Däa³aø�c jpcäpaìp �µ äpjpì��µ cĞc«pì, 
accp«päaø�µ� ø�³p-ø¾-³aä¨pø Ę��«p 

äpjĀc�µ� jpėp«¾á³pµø c¾ìøì

2.8x
Battery Longevity

SĀbìøaµø�a« pĝøpµì�¾µ �µ ¾ápäaø�¾µa« 
äĀµø�³p c¾³áaäpj ø¾ áäpė�¾Āì 

�pµpäaø�¾µ jpì��µì



Implementation Roadmap

Tool Integration
Spa³«pìì«Ğ �µøp�äaøp ajaáø�ėp á¾Ępä ca«cĀ«aø�¾µ Ę�ø� 

pĝ�ìø�µ� EDA �µ�äaìøäĀcøĀäp �¾ä �ä�cø�¾µ«pìì aj¾áø�¾µ
Team Training
EãĀ�á pµ��µppä�µ� øpa³ì Ę�ø� c¾³áäp�pµì�ėp 
Āµjpäìøaµj�µ� ¾� ajaáø�ėp ³pø�¾j¾«¾��pì aµj 
áäacø�ca« �³á«p³pµøaø�¾µ øpc�µ�ãĀpìProcess Updates

I³á«p³pµø ìøäaøp��c jpì��µ c�pc¨á¾�µøì ø¾ øä���pä 
aĀø¾³aøpj á¾Ępä äpca«cĀ«aø�¾µ baìpj ¾µ jaøa ãĀa«�øĞ 

ø�äpì�¾«jì Continuous Improvement
SĞìøp³aø�ca««Ğ äp��µp áäpj�cø�¾µ ³¾jp«ì Āì�µ� äpa«-
Ę¾ä«j á¾Ępä ³paìĀäp³pµøì ø¾ pµ�aµcp accĀäacĞ 
Ę�ø� pac� jpì��µ �øpäaø�¾µ



Key Takeaways
Adaptive > Static

DĞµa³�c á¾Ępä ca«cĀ«aø�¾µ 
³pø�¾j¾«¾��pì ì��µ���caµø«Ğ ¾Āøápä�¾ä³ 
��ĝpj aááä¾ac�pì ø�ä¾Ā��¾Āø ø�p 
jpì��µ «��pcĞc«p. Søaø�c ³pø�¾jì 
�µpė�øab«Ğ «paj ø¾ ápä�¾ä³aµcp 
c¾³áä¾³�ìpì aµj á¾øpµø�a« ø�pä³a« 
�a�«Āäpì.

Data-Driven Design

C¾³áäp�pµì�ėp �µáĀø ãĀa«�øĞ øäac¨�µ� 
pµab«pì øäaµìáaäpµø, c¾µ��jpµcp-baìpj 
jpc�ì�¾µ-³a¨�µ�. Eµ��µppäì caµ 
áäpc�ìp«Ğ pėa«Āaøp äp«�ab�«�øĞ «pėp«ì �¾ä 
pac� ca«cĀ«aø�¾µ, pµìĀä�µ� �µ�¾ä³pj 
jpì��µ c�¾�cpì.

Automation Imperative

Iµøp««��pµø a«�¾ä�ø�³ì aµj ML-baìpj 
áäpj�cø�ėp ³¾jp«ì p«�³�µaøp �Ā³aµ 
pää¾ä �µ äpápø�ø�ėp äpca«cĀ«aø�¾µì. 
Spa³«pìì �µøp�äaø�¾µ Ę�ø� pìøab«�ì�pj 
EDA Ę¾ä¨�«¾Ęì jäa³aø�ca««Ğ 
accp«päaøpì øpa³ aj¾áø�¾µ aµj 
�³á«p³pµøaø�¾µ.



                             Thankyou


