Technology Mapping for TLU FPGA Based on Decomposition of Binary Decision DiagramsMay 24, 1996 9

decomposition schemes is their natural capability to obtain mappings with arbitrary logic functions which yield excellent utilization of TLUs.

6.1 ROBDD decomposition: cutting

The first ROBDD decomposition scheme transforms a given function into the following form: f(x_L, x_R) = G(w, x_R), where w = α^k(x_L). The α functions take variables x_L as inputs and the G function takes the output of α functions and x_R as inputs. This functional transformation is also known as Roth-Karp [24] decomposition. The original paper by Roth and Karp explains the decomposition scheme on truth tables. We have developed an algorithm that can efficiently build the ROBDD representation of Boolean functions G(w, x_R) and α^k(x_L). Given an input variables partition (x_L, x_R), our approach can also quickly determine the minimum k.

x_1

x_2 x_3

x_4

x_5

x_6

0 1 x_1 x_2 x_3

x_4

0 1 0

0

(a)

(b) α_1 function

(d) G function

n_1

n_2 n_3

(c) α_2 function x_4 11 x_6 10 01 00

n_4

0 0

0

0 0

0 0

x_4

0

0 1 0 0

0

x_1 x_2 x_3 x_4

0 0 1 x_4

0

0 1 0 0

0

full binary tree of ω

x_5

x_6

0 1

n_1’

n_2’ n_3’

x_6

n_4’ 0 0 0

ω_1

ω_2 ω_2 0

0 0

a copy of the BDD’s bottom part

Fig. 2 Example of the Roth-Kar p decomposition using BDD: (a) is the original function, (b) and (c) ar e the α (x_L) functions, (d) is G(α^k, x_R) function.