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Purpose:

The purpose of this proposal is twofold; first to gauge the level of interest in the Evolvabale Hardware community in a generalized hardware platform, and secondly to gather feedback regarding functional characteristics of such a device. 

Background:

At the 3rd NASA-DOD Workshop on Evolvable Hardware, there was significant interest in using the Lattice ispPAC programmable analog circuits for research purposes.  Because of its SRAM-based SPI reprogrammability, the ispPAC30 is the most convenient device for this type of application.  Available development systems are oriented towards allowing a user to operate with a single chip at a time. To experiment with arrays of  ispPAC devices will require researchers to invest considerable time and expense to obtain a satisfactory testbed. 

IspPAC30 Characteristics:

The ispPAC30 is a general-purpose programmable analog IC, which can be dynamically reconfigured through an industry-standard SPI port.  The functional organization is shown in Figure 1. The ispPAC30 provides the following resources:

· (4) Amplifiers (IA), integer gains from –10 to 10 (excluding 0)

· (2) Programmable Voltage references  (VREF)

· (2) Multiplying DACs (MDAC - 7 bits + sign)

· (2) Output Amplifier (Integrator, Comparator, Amplifier/filter modes)

· Switch matrices (2)

All parameters and interconnections can be programmed dynamically through an external SPI port
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Figure 1 – ispPAC30 Functional Organization

Strawman Test Bed:

The proposed test bed is a square grid of cells, each cell containing an ispPAC30 which is capable of broadcasting an analog value to its nearest neighbors (N-S-E-W). Switching functions in each cell allow cells to also permit them to be used as wiring, to allow for signal crossover and transmission with no active processing. Global communications to all cells is available for programming purposes from a host computer (PC). Figure 2 shows this arrangement.
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Figure 2 – Cell Array and PC

Internally, Each cell is organized as shown in Figure 3. Outputs from any neighboring cell can be monitored by the ispPAC30 as linear signals, or used as digital signals to control the on-chip multiplexors. One output from the ispPAC30 is used as the ‘value’ for that cell, and can be broadcast to adjacent cells as either a continuous signal (amplifier mode) or as a digital signal (comparator mode). 
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Implementation:

This testbed will be made as an NxN array of cells on a single printed circuit board. Each circuit board will contain the ispPAC30’s,  and other support devices required to implement the array. Multiple boards may be connected together at the edges to implement larger cell arrays.  One of the goals of the implementation is to provide an array of usable size and functionality at a modest cost; most of the value of the board assemblies will be in the ispPAC30’s and cPLDs needed for support functions.

