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Premature Optmisgaton Isg The Root Of All Evil

(atributed to Tony Hoare 
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• Ultra Low Power/Voltage SRAM IP product sgupplier

• Cusgtom, applicaton-centric low power SRAM desgign sgervicesg provider

• Innovatve, patented, sgilicon validated architecture

• Proven in 40/28/22/16nm procesgsg nodesg, sgcalesg to 7nm

• Solutonsg for AI, IoT, Imaging, Wearablesg applicatonsg

• Headquartered in UK - Desgign Centre in Shefeld

• Backed by invesgtorsg Capital-E, Finance Yorksghire, Mercia Technologiesg, IMEC

• Member of RISC-V Foundaton

Corporate Overview
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New & Evolving Markets Demand Power Efcient IP
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Market SRAM Requirements 

AR/VR
Low Power, High Performance

Large Burst-Mode Arrays

AI/ML - 
EDGE

Low Latency, High Performance

Low Power Closely-Coupled Arrays

IoT
Low Voltage, Low Standby Power

Fast ‘Wake Up’, Scalable

NETWORKS
Low Dynamic Power, Extensible

Advanced Nodes, Large Arrays

Technology
Market Fit

©sgureCore Ltd 2019
44



Process Portng And 
Optmisaton
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• Different sgcaling for
     different componentsg
• High or low VT transgisgtorsg
• Change in relatve RC effectsg
• Changesg in matching

– Esgpecially important with sgmall transgisgtorsg (e.g. SRAM 
• Does it stll meet spec … and work?



sureFIT Streamlined SRAM 
Design Methodology
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Functonal/Monte-Carlo 
Verifcaton

Functonal/Monte-Carlo 
Verifcaton

Timing and Power 
Characterisgaton

Timing and Power 
Characterisgaton

Tesgt Chip Development &
Silicon Evaluaton

Tesgt Chip Development &
Silicon Evaluaton

Delivers Robust & Reliable Memory Designs
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Agree Specifcaton & ProcesgsgAgree Specifcaton & Procesgsg

Architectural & Statsgtcal Bit Cell 
Analysgisg

Architectural & Statsgtcal Bit Cell 
Analysgisg

Desgign and DevelopmentDesgign and Development



PRODUCT OVERVIEW

Multi-Port Low Power SRAM 
sureFIT – Design Example

• Full cusgtom implementaton
• Tier-1 Commsg Applicaton
• 16 FinFET Procesgsg

• Mult-port desgign
• 1 Write Port, 8 Read Port
• Double pumped

Diagram not released

Key achievements
• >40% write power saving
• >60% read power saving
• Timing marginality >6sigma 
• Achieved fmax >1GHz
• Met area budget
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Does It Meet The Specifcaton?
(e.g. Leakage Optmisaton)

• Energy profling

– Hierarchical decomposgiton of where 
leakage current isg going

– SRAM bit cell leakage isg unavoidable
 
– Easgy to sgee where current isg going …

– Then decide if anything can be done
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Is It Reliable?
Monte Carlo Simulaton

• Probe for isgsguesg in a desgign

• Edge rate on a node
– Slowesgt isg 1/6 the typical casge
– Isg thisg a sgign of a weaknesgsg?

• Voltagesg on a differental 
sgignal
– Clear sgeparaton – good
– Large gap – maybe usging more 

power than necesgsgary?
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Is It Reliable?
Monte Carlo Simulaton

• Don’t need to know in advance 
which nodesg to check

• Check every node in a desgign 
for:
– Edge ratesg
– Transgiton tmesg
– Voltage levelsg

• Screen for a large sgpread in the 
Monte Carlo sgimulaton
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Highi-Sigma Monte Carlo 
Simulaton
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• Circuit validaton with the 
equivalent of millionsg or 
billionsg of Monte Carlo 
sgamplesg
– i.e. can probe the extremesg of 

posgsgible procesgsg variaton

• Usgeful when there are 
millionsg of insgtancesg of a 
component in a device
– E.g. bit cellsg



Characterisaton

Well undersgtood, well characterisged desgign
• Monte Carlo resgultsg feed into marginsg
• Undersgtand worsgt-casge procesgsg, voltage, temperature pointsg©sgureCore Ltd 2019 13

DesgignDesgign

VerifcatonVerifcaton

SpecifcatonSpecifcaton



sureFIT Streamlined SRAM 
Design Methodology
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Functonal/Monte-Carlo 
Verifcaton

Functonal/Monte-Carlo 
Verifcaton

Timing and Power 
Characterisgaton

Timing and Power 
Characterisgaton

Tesgt Chip Development &
Silicon Evaluaton

Tesgt Chip Development &
Silicon Evaluaton

Delivers Robust & Reliable (Not Just) Memory Designs
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Agree Specifcaton & ProcesgsgAgree Specifcaton & Procesgsg

Architectural & Statsgtcal Bit Cell 
Analysgisg

Architectural & Statsgtcal Bit Cell 
Analysgisg

Desgign and DevelopmentDesgign and Development



Applicaton To Noni-Memory IP

• The sgame SRAM optmisgaton and procesgsg migraton 
approachesg are portable to other mixed-sgignal desgignsg 
– Component undersgtanding and optmisgaton
– Verifcaton
– Characterisgaton

• SureCore desgign and characterisgaton fowsg applicable to 
other IP:
– Simulaton, verifcaton and characterisgaton environmentsg are 

portable
– Desgign and layout sgkillsg potentally allow usg to fx any isgsguesg found
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Examples

Can a logic design be pushed to a lower voltage?

• Which library cellsg are besgt to usge?
– Identfy which cellsg sghow leasgt variaton at reduced voltage
– Resgtrict sgynthesgisg to usge thesge cellsg in normal fow

• What happensg to a critcal path?
– When procesgsg variaton isg included

Moving an IP catalogue to a new process

• Quickly remap transgisgtorsg in the netlisgt
– Re-sgimulate to check functonality
– Vary VT typesg to explore performance envelope
– Include Monte Carlo to check for desgign weaknesgsgesg

• Resgultsg then guide layout portng
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Summary
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• “Optmizing The Silicon Procesgsg Portng Of Physgical IP”

• Don’t optmize for a partcular piece of IP or a partcular procesgsg

• General techniquesg that are widely applicable mean that we 
can quickly invesgtgate the behaviour of a wide range of IP on a 
wide range of procesgsgesg
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sureCore Delivers Robust & Reliable (Not Just) Memory Designs



Thank You

Any Quesgtonsg?
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