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Virtual Test ?

Allow tests being simulated with models of  the device 
under test (DUT) and the target test environment

Elements: DUT, Instruments, DI, Software

Allow test program being developed and debugged within 
pure simulation environment

General test system architecture and its VT counterpart
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Benefits of Virtual Test (VT)

Cut time-to-market / time-to-volume
Reduce test costs
Enhance test debug efficiency & test quality
Enhance design verification
Decrease test development time
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Background
Major research directions
Test Program Emulation

Test program debug
No support for test simulation

Separate HDL-based simulation Environment
Accuracy test simulation
Platform independent
No support for test program debugging

Co-simulation between tester’s software and simulation 
environment

Test simulation lively interactive with test program execution
Platform dependent
Heavy cost
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Critical Requirements

Interface between VT and test system
Sophisticated simulation library for test environment
Simulation efficiency
Integration
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Interfacing VT and test environment

Test information
Circuit setup; waveform (stimulus, measurement); timing; etc.

Intermediate language
EDIF, WAVES, STIL, ATLAS
IEEE 1641 Standard for Signal and Test Definition (STD)

Modeling language

Intermediate Language
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IEEE 1641 Signal and Test Definition (STD)

Accurately define parameters and behavior of test signals
Roles: source, conditioner, sensor, event, digital, connection

A mean to describe the test intent
Signal waveform; timing; location

A mean to describe resource capability
Language-independent

Descriptive language Information transfer
Executive language simulation



BMAS 2009  Sep. 17-18 San Jose, California                                                                                                                   10

IEEE 1641 Signal and Test Definition (STD)
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System Overview

Integration
Critical Interface

Information Interface
Driver Interface

Simulation Environment
SystemC/-AMS

Tester Environment
Modular Test System

Virtual
Test

Environment
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Modeling Paradigm
Motivation

Modeling effort vs. resource coverage
Simulation efficiency vs. accuracy

Analysis
Tester’s 

Instruments
Device 

Interface DUT Testbench

Interested 
characteristics 

& tasks

capabilities, 
performance, 

operations

signal distribution, 
load board design 

& verification

specification, 
function 

behavior,  test 
algorithm 

circuit setup, 
data flow,    post-

processing

Considered 
abstraction level L-1 L-1, L-2, L-3 L-1, L-2 –

Modeling 
Methodology

datasheet, 
identification

top-down 
refinement

from designer
model extract

, schematic entry, 
code generation
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Modeling of Instrument

Parametric Functional Model
Parametric Electrical Model
Descriptive Information Model 
Software Interface
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Example: Function Generator 
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Modeling of DUT & DI

Modeling of DUT
For top-down design flow direct adoption
For bottom-up design flow  function extraction
Empirical model high performance

Modeling of DI
Function module: function block, primitive components
Signal path: primitives, transmission line
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Tool Chain – example: TPConstructor
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Modeling of ADC

Features
16-bits stereo ADC
92dB Dynamic Range
90dB S/(THD + N)
64x Oversampling 
4th-order integrator
1 bit output
3-stage, linear phase decimator

Decimator∆∑ modulator
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Σ-∆ Modulator: Implementation

a=[0.0061 0.0524 0.2485 0.5560]
b=[0.0061 0.0524 0.2485 0.5560 1]
c=[1 1 1 1]
g=[0.0003 0.0018]

SNR = 97dB

4-Stage CRFB
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3-stage Decimator Filter
Purpose

Filters the out-of-band noise 
Reduces the data rate to fs

Feature : 
Half Band filter
Transfer band: 0.1*fs
Stop band attenuation: >90dB
Low pass band ripple: <0.006dB
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Test Setup
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Test Results
sd_mod_out

cic

fir1

fir2

time domain: 
internal signal behaviour

frequency domain: 
internal signal behaviour
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Test Results
ideal model: 
1 kHz input,16K FFT

ideal model: 
SNR vs. frequency

jitter kT/C
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Test Results: examples



Thank you !
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