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// This Verilog example will be mapped into single MULT9X9MAC with the output register
// enabled
// This will be mapped into single MULT9X9MAC with the output register enabled
module mult acc (dataout, dataax, dataay, clk);

output [16:0] dataout;

input [7:0] dataax, dataay;

input clk;

reg [16:0] dataout;

wire [15:0] multa = dataax * dataay; // 9x9 Multiplier
wire [16:0] adder out;
assign adder out = multa + dataout; // Accumulator
always @ (posedge clk)
begin
dataout <= adder out; // Output Register of the Accumulator
end
endmodule

-- This VHDL example will be mapped into single MULT18X18MACB with all the registers
enabled
library ieee;
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use ieee.std logic 1164.all;
use ieee.std logic unsigned.all;

entity mac is
port (clk, reset : in std logic;
dataax, dataay : in std logic vector (8 downto 0);
dataout : out std logic vector (17 downto 0)) ;
end;
architecture arch of mac is
signal dataax reg, dataay reg : std logic vector(8 downto 0);
signal multout, multout reg : std logic vector (17 downto 0) ;
signal addout : std logic_vector (17 downto 0);
signal dataout reg : std logic vector (17 downto 0);
begin
dataout <= dataout reg;
process (clk, reset)
begin
if (reset = '1’) then
dataax reg <= (others => ‘0’);
dataay reg <= (others => ‘0’);
elsif (clk’event and clk='1’) then
dataax reg <= dataax;
dataay reg <= dataay;
end if;
end process;
multout <= dataax reg * dataay reg;
process (clk, reset)
begin
if (reset = '1’) then
multout reg <= (others => '0’');
elsif (clk’event and clk=’1’) then
multout reg <= multout;
end if;
end process;
addout <= multout reg + dataout reg;
process (clk, reset)
begin
if (reset = ‘'1’) then
dataout reg <= (others => '0');
elsif (clk’event and clk=’'1’) then
dataout reg <= addout;
end if;
end process;
end arch;

EORTLIZWIZ R T 70 vy 7 X EHHRTH2TL X 9,
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A CLKO CEO

B CLKO CEO
Pipeline Registers CLK

Pipe CLKO CEO
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Output CLKO CEO

Other

GSR ENABLED
Number Of Mapped DSP Components:
MULT36X36B 0
MULT18X18B 0
MULT18X18MACB 1
MULT18X18ADDSURBB 0
MULT18X18ADDSUBSUMB 0
MULTO9X9B 0
MULTOSX9ADDSUBB 0
MULTO9X9ADDSUBSUMB 0

Post PAR (BREBAREZE D) LR—FT77 A1

DSP Utilization Summary:
DSP Block #: 1 2 3 4 5

# of MULT36X36B

# of MULT18X18B

# of MULT18X18MACB

# of MULT18X18ADDSUBB

# of MULT18X18ADDSUBSUMB

# of MULT9X9B

# of MULT9X9ADDSUBB

# of MULT9X9ADDSUBSUMB

DSP Block 1 Component Type

DSP Block 2 Component Type

DSP Block 3 Component Type

DSP Block 4 Component Type

DSP Block 5 Component Type

DSP Block 6 Component Type

DSP Block 7 Component Type

DSP Block 8 Component Type

DSP Block 9 Component Type
R45C81 MULT18X18MACB

DSP Block 10
DSP Block 11
DSP Block 12

Component Type
Component Type
Component Type

LatticeECP2/M

7 8 9 10 11 12 13 14

Instance Name
Instance_ Name
Instance Name
Instance Name
Instance Name
Instance Name
Instance_ Name
Instance Name
Instance_ Name
addout 17 0

Instance Name
Instance Name
Instance Name
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DSP Block 13 Component Type Instance_ Name
DSP Block 14 Component Type Instance_ Name
DSP Block 15 Component Type Instance_ Name
DSP Block 16 Component Type Instance Name
DSP Block 17 Component Type Instance_ Name
DSP Block 18 Component Type Instance_ Name
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21 I Seope
AR
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TYVITATEAVAF LV ATHI LIZXBsysDSPT7 vy 7 DX —5 v b

sysDSP7 w7 « 7V I T 4 THFEFHNTA LV AX AT HI LT, sysDSPT7 Ry 7 &4 —5 > MIT 5
TEMTEFET, TUIT 4T EA VAR AT AREIZ, BR—F~OT 7B ANARRICARY  FIHTE
HERNRTGA—=H By PRFRETEDLENIZLETT, 2070 —DREAIL. ZOTXTOHAZ LMEMR,
A=W E S TR R A—T AT DARRNIRDHEND T ETT, [H5kAIZsysDSP7 vy 7 « 7Y I
4 7DD E R LET (HAGER CIIEN, SEERESHR)

SysDSP7'r v 7 OHIEEE L 7 — Z {55 Dt

RST Asynchronous reset of selected registers
SIGNEDA Dynamic signal: 0 = unsigned, 1 = signed
SIGNEDB Dynamic signal: 0 = unsigned, 1 = signed
ACCUMSLOAD Dynamic signal: 0 = accumulate, 1 = load
ADDNSUB Dynamic signal: 0 = subtract, 1 = add
SOURCEA Dynamic signal: 0 = parallel input, 1 = shift input
SOURCEB Dynamic signal: 0 = parallel input, 1 = shift input

T =HN - B AR— P

AR bZ A 1-800-LATTICE (North America)
+1-503-268-8001 (Outside North America)

e-mail: techsupport@latticesemi.com

A % —=x» b www.latticesemi.com
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