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Sandbox 7

2D Pipelined Array Multiplier
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8X8 multiply array 2D pipeline structure

B
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mul8(A, B ->  ){
token [7-0]{1:0} A, B;
token [15-0]{1:0} C;
token [7-0][7-0]{1:0} Bbuf, Abuf;

path Abuf/i{
  dualbuf(A/i -> Abuf/i/0);
  dualbuf(B/i -> Bbuf/i/0);
  path Abuf/i/j-1{
    dualbuf(Abuf/i/j -> Abuf/i/j+1);
    dualbuf(Bbuf/i/j -> Bbuf/i/j+1);
}
// sink the output of each pipeline
(Abuf/i/7 ->  );
(Bbuf/i/7 ->  );

close A <- Abuf/i/0/#
close B <- Bbuf/i/0/#
}
}

Verilog
unsigned8/TwoD_mult8U2.v
make mul8U2



Page 5

Array Tile
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8X8 multiply array 2D pipeline structure
with partial products added

mul8(A, B ->  ){
token [7-0]{1:0} A, B;
token [15-0]{1:0} C;
token [7-0][7-0]{1:0} Bbuf, Abuf;

path Abuf/i{
  dualbuf(A/i -> Abuf/i/0);
  dualbuf(B/i -> Bbuf/i/0);
  path Abuf/i/j-1{
    dualbuf(Abuf/i/j -> Abuf/i/j+1);
    dualbuf(Bbuf/i/j -> Bbuf/i/j+1);
    PP(Abuf/i/j, Bbuf/i/j -> PP/i/j);
    // sink each partial product
    (PP/i/j ->  );
}
close A <- Abuf/i/0/#
close B <- Bbuf/i/0/#
}
}

Verilog
unsigned8/TwoD_mult8U3.v
make mul8U3

Verilog
unsigned32/TwoD_mult32A3.v
make mul32A3
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56      48      40      32      24      16        8      0

57      49      41      33      25      17        9      1

58      50      42      34      26      18      10      2

59      51      43      35      27      19      11      3

60      52      44      36      28      20      12      4

61      53      45      37      29      21      13      5

62      54      46      38      30      22      14      6

63      55      47      39      31      23      15      7

Partial product occurrence flow through array

A input
wavefronts

B input
wavefronts

8X8 multiply array 2D pipeline structure
input flow and partial product flow

array
indexing
structure
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8X8 multiply array 2D pipeline structure
carry flow and product flow
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Verilog
unsigned8/TwoD_mult8U4.v
make mul8U4
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Adder forest - Baugh-Wooley 2s complement - low order bits
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Verilog
signed8/TwoD_mult8S.v
make mul8S


