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Abstract

Design and Simulation of On Chip Analog Signal Generator

Sanam Sohrabi

Nowadays, by growing of technology in manufacturing of chip, testing of different cores
has been discussed as a basic problem. In this area, although, testing of digital cores has been
developed, analog core testing has significant problems. We can point to some of analog core
testing problems as high cost stimuli test generation, sensitivity to noise and loading effects.
Built-in Self Test (BIST) methods are useful and effective as instead of expensive automatic
test equipment (ATE).In general view BIST contains 3 basic steps: generating test stimuli,
applying it to circuit under test and evaluating output response.

In this thesis, we present a suitable analog test signal generation for BIST application. By
considering delta-sigma converters used in late researches, we observed the bandwidth of
many converters is lower than 5MHz. So, we design an analog signal generator on chip to
produce a sine wave signal with lower than 2 MHz frequency. The produced signal can be
used in BIST application for embedded delta-sigma converters. To generate analog signal,
after considering different orders of single-loop low disturbance delta-sigma modulators, we
used fifth order modulator. Output of this modulator achieves 103.9 dB SNR and the
resolution, with respect to quantized noise, equals 15bits. Output of this modulator is
connected to a low order filter and we obtained an analog signal with 88.4 dB THD and 44.5
dB SFDR. The whole design is simulated in ADS software in a 0.18um technology and 1.5
Volts power supply.

Keywords: Built-in Self Test, Stimulus Signal, Delta-Sigma Modulator, Low Disturbance
Delta-Sigma Modulator, Analog Signal Generator.
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