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Abstract - Most ASSPs today are mixed-signal systems and this higher level of 

integration means the verification of these ASSPs is becoming more and more 

complex.  For the ‘digital only’ SOCs there already exists advanced verification 

methodologies are widely used throughout the industry i.e. VMM, UVM, metric 

driven verification (MDV). The push in verification is now to extend these 

advanced verification methodologies to be used in analog/mixed-signal ASSP 

verification as well. 

A recent ASSP in ADI is an example of this trend.  The ASSP was a true mixed signal 

development, incorporating a Cortex-M3 MCU with analog peripherals including, 

ADC, VDAC, IDAC and PLL etc.  This paper will discuss how we implemented MDV 

for the mixed-signal ASSP, how we defined verification metrics for analog/mixed-

signal blocks and how we built up the mixed-signal constrained random 

verification environment. Defining verification metrics for analog/mixed-signal 

blocks is a key common problem for mixed-signal MDV and a lot of the discussions 

will focus on this topic.

Abstract

Metric Driven Verification Flow

Analog/MS verification metric definition and implementation

We defined the following types of analog/mixed-signal verification metrics.

• Real number analog assertions

The following table shows the features which are suitable to use real number analog 

assertions to define metrics. 

The following code shows a real number analog assertion example: LDO power supply 

rejection performance check.

• Real Number Functional Coverage 

The following table shows the features which are suitable to use real number function 

coverage to define metrics. 

The system verilog real number functional coverage code for ADC input range is shown 

as below. 

• Memery mapped register function coverage

Function coverage of memory mapped register is defined to cover the function of 

each bit of memory mapped register.

• Toggle coverage of analog/digital interface signals 

The toggle coverage of analog/digital interface signals is defined to cover the 

different control sequences. 

• Code coverage 

Code coverage of RTL in analog control blocks.
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The metric driven verification flow is shown as below.  

Verification Plan 

We used Eplanner as the verification plan tool. An example is shown as below.

UVM Verification Environment Build Up   

Some simple real-life UVM code is shown as blow.
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Features Detailed Features and Examples

Timing Settling time, none-overlap signals timing

Digital controlled analog 

trimming

Voltage trimming Reference/LDO/POR trip point 

trimming

Current trimming Bias current trimming

Clock frequency

trimming

VCO/Oscillator trimming

Digital assisted analog 

calibration

ADC offset/gain calibration

DAC offset/gain calibration

Algorithm ADC chop, average, redundant, dither…

Critical signal monitors Monitor power supply, reference and bias

Features Detailed Features and Examples
Voltage range ADC input voltage range

DAC output voltage range

Voltage reference range

Current range Bias current range

Clock frequency range PLL VCO clock frequency range

PLL input reference clock range

Conclusions 

Implementing these advanced metric driven mixed-signal verification techniques on 

our recent ASSP development was a great success and resulted in first pass silicon 

success.  The initial revision of silicon was successfully sampled to our customers.
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