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Hierarchy of Intelligence:

❑Machine Learning (ML) – We are stuck here !
Lowest level of data mining and classification

❑ Artificial Intelligence (AI)
Connect algorithms to perform complex tasks

❑ Cognitive Intelligence (CI)
Reasoning and building different concepts
in a deterministic and logic manner

(ML)

(AI)

(CI)
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Knowledge can be classified into:

1. Meta-knowledge: involves general cultural and philosophical assumptions

2. Milieu: is knowledge about the local environment

3. Tacit knowledge: is rooted in practice and experience.

4. Informal knowledge: is made up of rules of thumb or tricks of the trade

5. Formal knowledge: involves theories and proven formulae 

6. Instrumentalities: embedded in tools and instruments

7. Contingent knowledge: is distributed and apparently trivial information 

specific to a particular environment

Tacit knowledge
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What keeps AMS designers up at night ?
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Traditional Analog Design Method
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SPICE-Like simulatorInitial manual sizing
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5.We first solve the lower triangular matrix by Forward Substitution :

6.Solve the upper triangular matrix by Back Substitution to get ∆𝒗 :

7.Finally, we update current variables :

𝒗𝒌+𝟏= 𝒗𝒌+ ∆𝒗𝒌

𝑳𝒌 𝒙𝒌= −𝒇( 𝒗𝒌)

𝑼𝒌 ∆𝒗𝒌 = 𝒙𝒌

Nonlinear DC Analysis in Spice Simulators

4.Substituting by 𝒙𝒌 :
𝒙𝒌= 𝑼𝒌 ∆𝒗𝒌

𝑱𝒌 ∆𝒗𝒌= −𝒇( 𝒗𝒌)1.From NR algorithm :

𝑳𝒌 𝑼𝒌 ∆𝒗𝒌= −𝒇( 𝒗𝒌)

𝑱 ≡ 𝑳 𝑼 ≡
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2.From LU Decomposition:

3.We get :
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Graph Representation of DC Nonlinear Equations
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Simultaneous Resolution in Spice:

- Matrix–based formulation

- Each iteration requires large number of computations

- Spice model of computation is complex

- Jacobian computation becomes a major component

- Does not follow human design perception



Human Perception for Analog Design
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Structured Resolution :

- No matrix–based formulation

- Each iteration requires only one computation

- Model of computation becomes very simple

- Jacobian computation almost disappears

- Follows well human design perception

- Not easily automatable.



Intento Design Digitally-Inspired Analog Solver
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Scheduler

Allocator

Technology
Mapper



Intento Design Product Defintion for ID-Xplore™

ID-Xplore
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From Block Specification to Performance

✓ Shorten productivity gap ✓ Shorten quality gap ✓ Avoid design respins
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Intento Design Cognitive Front-End Design & Migration Tool

Tacit & Formal
Knowledge in

OpenAccess DB

Human Tacit KnowledgeSchematic

Verification of 
Human Reasoning in the 

Analog Design 

Tacit-to-Formal

Structured Design Representation

Schematic XL Constraint Manager
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Constraint Manager: Tacit to Formal Knowledge
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Verification of Human Reasoning in the Analog Design
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Setup Design Space for AMS 0.35µm with VDD = 5V
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Setup Design Space for AMS 0.35µm with VDD = 5V
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View Design Tradeoffs for AMS 0.35µm with VDD = 5V
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Inspect Design Space for AMS 0.35µm with VDD = 5V
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Front-End Signoff Simulation with ADE-Assembler for AMS 0.35µm with VDD = 5V
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Setup Design Space and PDK For Migration to GF 22nm FDX with VDD = 1.2V
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View Design Tradeoffs for GF 22nm FDX with VDD = 1.2V
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Inspect Migration Space for GF 22nm FDX with VDD = 1.2V



Front-End Signoff Simulation for GF 22nm FDX with VDD = 1.2V 
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Summary
✓ ID-Xplore™ is the first industrial cognitive software for very fast analog

design and migration of analog IP

✓ It is used to produce first-time right analog IP

✓ Cognitive means mimicing human design reasoning

✓ The Digital transformation shall promote « Cognitive EDA » versus 
« Traditional EDA »

✓ Cognitive EDA will drastically boost design productivity, production quality
and time-to-market by at least two order of magnitudes.

✓ Cognitive EDA will empower human capacity through efficient collaboration 
with intelligent machines
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Thank you for your kind attention.

Ramy ISKANDER, PhD

CEO

INTENTO DESIGN
office : +33 1 42 36 14 59

direct : +33 9 72 63 27 41

FR-cell : +33 6 95 25 15 09

email : ramy.iskander@intento-design.com

mailing : 10 rue de Richelieu, 75001 Paris, FR
website : www.intento-design.com
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