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1. Objective and discussions: 

Mixed-signal verification using Verilog-AMS (Analog Mixed-Signal) involves verifying 

designs that contain both analog and digital components. Verilog-AMS is an extension of the 

Verilog hardware description language (HDL) that allows designers to model mixed-signal 

systems, including analog behavior. 

Here's an introduction to mixed-signal verification using Verilog-AMS: 

Verilog-AMS Basics: Verilog-AMS combines the capabilities of Verilog for digital modeling 

with additional constructs for analog and mixed-signal modeling. It allows designers to 

describe analog behavior using continuous-time signals and digital behavior using discrete 

events. 

Mixed-Signal System Modeling: Verilog-AMS enables the modeling of mixed-signal systems, 

which contain both analog and digital components. Analog components can include voltage 

sources, resistors, capacitors, and transistors, while digital components can include logic gates, 

flip-flops, and other digital building blocks. 



 
 
 

Verification Challenges: Mixed-signal designs pose unique verification challenges due to the 

interaction between analog and digital components. Verifying such systems requires ensuring 

that both the analog and digital parts of the design work together correctly under various 

operating conditions and corner cases. 

Verification Techniques: Various verification techniques can be applied to mixed-signal 

designs using Verilog-AMS: 

Analog Behavioral Modeling (ABM): Analog behavior can be modeled using behavioral 

constructs such as behavioral voltage sources, behavioral capacitors, and behavioral resistors. 

Mixed-Signal Co-Simulation: Verilog-AMS allows co-simulation of analog and digital parts 

of the design, enabling designers to simulate the entire mixed-signal system and analyze its 

behavior. 

Parameter Sweeping: Parameter sweeping techniques can be employed to explore the design 

space and verify the robustness of the mixed-signal system across different parameter values. 

Formal Verification: Formal verification techniques can be used to formally verify properties 

of the mixed-signal design, such as correctness of analog-to-digital (ADC) and digital-to-

analog (DAC) conversions, stability of feedback loops, and compliance with specifications. 

Verification Environment Setup: Setting up a verification environment for mixed-signal 

designs involves creating testbenches that stimulate the inputs of the design and monitor its 

outputs. This may include generating analog stimulus waveforms, applying digital input 

sequences, and analyzing the response of the system. 

Tool Support: Several EDA (Electronic Design Automation) tools provide support for mixed-

signal verification using Verilog-AMS, including simulation tools, formal verification tools, 

and mixed-signal verification environments. 

In summary, mixed-signal verification using Verilog-AMS involves modeling both analog and 

digital behavior within the same framework, employing various verification techniques to 

ensure the correctness and robustness of mixed-signal designs. 
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