DESIGN AND IMPLEMENTATION OF A DIGITAL TO ANLOG CONVERTER USING VHDL AMS
ABSTRACT

Analog/mixed signal design is seeing a pattern shift in design flow from bottom-up to top-down, which makes the realization of complex designs more convenient and feasible. Analog HDLs and behavioral libraries enable system designers to quickly write a block-level system model that can easily be simulated to optimize chip performance early in the design cycle.

Because it’s written in a standard HDL, this system design can be employed as a live specification to pass down to the transistor-level designer or out to a design subcontractor in a language that they and their tools will understand. Once in the hands of the transistor-level designers, each block can be logically decomposed and simulated, in increasing levels of detail, until the final transistor design is reached. Such a methodical approach can shave weeks or months off of the design cycle, helping companies meet their time-to-market deadlines.

New analog designs often include substantial mixed-signal content that needs accurate interfacing and interaction between the analog and digital portions. Older SPICE tools and techniques force designers to develop analog and digital subsystems in isolation. If subsystems aren’t joined until IC layout, they can’t be tested together until the silicon returns from fabrication. That is an extremely expensive time to discover an inverted bus signal or a faulty interaction between the analog and digital portions. Thus developing the design in a common platform makes the approach more pragmatic.

To gain a thorough understanding of transistor-level behavior, any differences between transistor-level design and its upper-level behavioral model need to be closely examined. This is the ideal time to calibrate the model to the transistor design. If the upper-level model is a library part, the designer can use the built-in test bench to automatically stimulate and characterize the transistor-level design. If the upper-level model is a custom model, the designer can build a test bench and/or use an optimization tool, to match the model to the transistor-level behavior. Any differences must be understood completely and resolved. Once the analog and digital designs are complete, they must be tested to verify that they work together before going to layout and Fabrication.
Systems and methods are provided for converting a digital signal into an analog signal. The digital-to-analog converter converts the digital output signal into an analog output signal having at least one associated high dynamic range frequency band. The associated high dynamic range bands have respective frequency characteristics.

Signal of a typical interpolating DAC output. The DAC fundamentally converts finite-precision numbers (usually fixed-point binary numbers) into a continuously varying physical quantity, usually an analogue electrical voltage.

In an ideal DAC, the numbers are output as a sequence of impulses that are then filtered by a reconstruction filter. This would, in principle, reproduce a sampled signal precisely up to the Nyquist frequency, although in practice a perfect reconstruction filter cannot be practically constructed as it has infinite phase delay; and there are errors due to quantization
The main accomplishment in this work has been to model in a top down mixed signal design flow, and to fine-tune the behavioral description to be consistent with the simulation results of a structural level implementation. This not only helps make sure that the interaction between the mixed signal and purely digital components of the overall circuit is exactly as expected, but it also reduces the simulation time of such a complex design which can otherwise take hours to simulate. VHDL-AMS is used as the mixed signal language for modeling the circuit. Schematic level implementation and corresponding simulations have been done using Cadence Analog Artist. The design development has been initiated on a mixed signal simulation tool that is freely available to the designer and has features capable of implementing a design of

Moderate complexity. Educational Version of System Vision, a Mentor Graphics tool, has been chosen for this. Its VHDL/VHDL AMS and spice support makes it a powerful tool for implementing mixed signal designs. The schematic support enables the designing and customizing of test benches conveniently adapt to the requirements of any design under test.
