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Abstract: Pipeline computer has a disadvantage of large circuit scale since large number of computing units are used. However,
since the respective operations are performed in different operation unit, this problem is avoided by configuring to the minimum
necessary size of each arithmetic unit. Signal Process Logic Inc. provides a numerical arithmetic logic development environment
that forms the smallest numerical arithmetic logic by treating only the useful bits. In this article, we describe the basic idea and
techniques, discuss the differences to traditional computer using CPU, and search the future directions.
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Figure2  Block Diagram to Solve Quadratic Equation
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File(E) Run(R) Edit(E) View(¥) Help(H) | open compi!

module fleoating add 0(
input signed [7:0]1 inl, // (-128~127)+0, e

input [1:0]1 inl_exp, /7 (0~3)+0

input signed [7:0] in2, // (-128~127)+0, e

input [1:0] in2_exp, /7 (0~3)40

cutput signed [8:0] flecating_ add, /7 (-256~25

cutput [1:0] flcating_add exp): // (0~3)+0

_add 1 ul(.inl(inl), .inl_exp(inl_exp), .in2(in2),
endmodule

module add 1(
// Generated by CodeSgueezer (c) Signal Process Logic Inc.

o Evaluation license: Commercial use is prchibited
// ======= DO NOT DELETE AND MODIFY THE LINES ABOVE =======
input signed [7:0]1 inl, // (-128~127)+0, e
input [1:0] inl_exp, /7 (0~3)+0
input signed [7:0] in2, // (-128~127)+0, e
input [1:0] in2_exp, /7 (0~3)40
output signed [8:0] out, // (-256~254)40, e

cutput [1:0] cut_exp): // (0~3)+0

wire signed [2:0] dexp_1 = {1'd0, in2_exp} - {1'd0,
wire signed [7:0] w_1 0 = dexp 1[0] 2 {inl[7], inl[
wire signed [7:0] w_1 = dexp 1[1]1 2 {{2{w_1 O[71}},
wire signed [7:0] adjl = dexp 1[2] ? inl : w_1:; //(
assign cut_exp = dexp 1[2] ? inl_exp : in2_exp: //(
wire signed [2:0] dexp_2 = {1'd0, inl_exp} - {1'd0,
wire signed [7:0] w_2_0 = dexp 2[0] 2 {in2[7], inZ2[
wire signed [7:0]1 w_2 = dexp_2[1]1 2 {{2{w_2_0[71}},
wire signed [7:0] adj2 = dexp 2[2] 2 in2 : w_2; //(
assign out = {adjl[7]1, adjl} + {adj2[71, adj2i; //(

endmodule
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Figure 5. Compilation Results
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bodule floating add 0({
input signed [7:0]1 inl, // (-128~127)+0, e

input [1:0] inl exp, /4 (0~3)+40

input signed [7:0] in2, // (-128~127)+0, e

input [1:0] in2_exp, // (0~3)40

input clock,

output signed [8:0] floating_add, /f (-256~25
output reg [1:0] floating add exp); /4 (0~3)+40

_add 1 ul{(.inl(inl), .inl_exp(inl_exp), .in2(in2),
wire [1:0] floating_ add_exp tib; /7 (0~3)+0
always@ (posedge clock) begin
floating add exp <= floating add exp tlb;
end
endmodule

module _add 1(
// Generated by CodeSgueezer (c) Signal Process Logic Inc.

a4 Evaluation license: Commercial use is prohibited
// ======= DO NOT DELETE AND MODIFY THE LINES ABQVE =======
input signed [7:0] inl, // (-128~127)+0, e
input [1:0] inl_exp, /4 (0~3)+40
input signed [7:0] in2, // (-128~127)+0, e
input [1:0] in2 exp, // (0~3)40
input clock,
output signed [B:0] out, // (-256~254)+40, e

output [1:0] out_exp); // (0~3)+0 €(0, 2)

wire signed [2:0] dexp 1 = {1'd0, in2 exp} - {1'd0,
wire signed [7:0] w_1_0 = dexp_ 1[0] 2 {inl[7], inl[
wire signed [7:0] w_1 = dexp 1[1] 2 {{2{w_1_0[71}},
wire signed [7:0] adjl = dexp_1[2] ? inl : w_1; //(
assign out_exp = dexp_1[2] 2 inl exp : in2 exp; //(
wire signed [2:0] dexp 2 = {1'd0, inl exp} - {1'd0,
wire signed [7:0] w_2_0 = dexp_2[0] 2 {in2[7], in2[
wire signed [7:0] w_ 2 = dexp 2[1] 2 {{2{w_2_0[71}},
wire signed [7:0] adj2 = dexp_21[2] ? in2 : w_2; //{
assign out = {adjl_tla[7], adjl_tla} + {adj2_tlal[7]
reg signed [7:0] adjl_tla; A/ (-128~127)+0 @ (1,
reg signed [7:0] adj2_tla; A/ (-128~127)40 @{1,
always@ (posedge clock) begin
adjl_tla <= adjil;
adj2_tla <= adj2;

//(-128~127)+0 @ (1,

£/ (-128~127)40 @(1,
end

endmodule
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Figure 6.  After Timing Constraint Solved
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