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Flash-  [6].    
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 4 –  П я  
я   

    
П   я я  

  я  я 
,   HDL, VОrТХШР  . Д7-10].  

   
  я я 

я  я r    
    (1):  

r = 1x ·  2x + 1y ·  2y + 1z ·  2z  ,          (1) 

  д 111 ,, zyx } -  1-  ; 

       {
222 ,, zyx } -  2-  .  

П   я я я  
я  я  Verilog: 

 
module top( //   
 output wire[15:0] r,    
 output wire vis,  //   
 //   
    input wire[15:0] x1,  
    input wire[15:0] y1, 
    input wire[15:0] z1,  
        input wire[15:0] x2, 
    input wire[15:0] y2, 
    input wire[15:0] z2 ); 
//    
    assign r = x1*x2 + y1*y2 + z1*z2;   
Endmodule 
 

В     
 я    

я (б1*б2,  в1*в2,  …),   
я я .   

   . 5.    
 ,     

   m1, m2, 

m3, s1      
 : 

wire[15:0] m1; 
wire[15:0] m2; 
wire[15:0] m3; 
wire[15:0] s1; 
assign #20 m1 = x1*x2;  
assign #20 m2 = y1*y2; 
assign #20 m3 = z1*z2; 
assign #5 s1 = m1+m2; 
assign #5 r = s1+m3; 

П     
  ( . 6). 

 

 5 – я   я я я  я 



                                                        К   К К                                  № 3(5), 2016     

                                                                                                                                                                                     
                                                                                                                              

 

68 

 

 

 6 –  я  я я я  я 

я я   
я     

 VHDL   я.   
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, D- , DC- . П   
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я  , я  
 ,  .  D-  

   rОКНв я,  
 я  . 

 ( . 8) : 
MC - 8 я   . 

  я я   
CХШКНИЦМ  я  .  

MR - 8 я   я. П  
 CХШКНИЦr   я 

,   CsСТПЭИrТРСЭИЦr 
   .  

я  я я я   
я.  

AC - 16 я   . 
    

(CsСТПЭИrТРСЭИКМ),   (CrОsОЭ),  
    (CКХЮ).  

ALU - 8 я  -  
,   (CКНН/sЮЛ := 1)  
 (CКНН/sЮЛ := 0).  

CT - ,  я 
 .   я 

CTF. К  CrОsОЭИМЭ    
 я ,  CТЧМ -  

 .  
Control Unit - я  . 
VHDL  :  
process (CLK) 
begin 
//    CLK 
  if (rising_edge(CLK)) then   
    //    Enable 
    if (EN='1') then 
      //     

        Q <= D;  
    end if; 
end if; 

end process;  

 

 7 – VHDL   я 
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 8 – VHDL  я 

    я: 
- : 

process (A) 
  begin 
    I <= A+1;   
end process; 

- ; 

- : 

process (A,B) 
variable S:STD_LOGIC_VECTOR (7 downto 0); 
  begin 
    S := A + B; 
    ModS <= S(6 downto 0); 
    SignS  <= S(7); 
end process; 

я я я 
я  ,   

я  я . я я 
 я  я    

  (В)   .  
 я   ,  
   я. 

,    VHDL ,  
  я 4-  я     

3     : 
entity CB4CE_HXILINX_CT is 
port ( 
    Q0 : out STD_LOGIC;  
    Q1 : out STD_LOGIC; 
    Q2 : out STD_LOGIC;  
    Q3 : out STD_LOGIC; 
    C  : in STD_LOGIC;   
    CE : in STD_LOGIC;  
    CLR: in STD_LOGIC 
    ); 
end CB4CE_HXILINX_CT; 

я  я  
 : 

architecture Behavioral of CB4CE_HXILINX_CT 
is 
 signal COUNT : STD_LOGIC_VECTOR(3 downto 0) 
:= (others => '0'); 

constant TERMINAL_COUNT : 
STD_LOGIC_VECTOR(3 downto 0) := (others => 
'1'); 

begin 
process(C, CLR) 
begin 
  if (CLR='1') then 
    COUNT <= (others => '0'); 
  elsif (C'event and C = '1') then 
    if (CE='1') then  
      COUNT <= COUNT+1; 
    end if; 
  end if; 
end process; 
  Q3 <= COUNT(3); Q2 <= COUNT(2); 
  Q1 <= COUNT(1); Q0 <= COUNT(0); 

 end Behavioral; 

П   CRL   
я   я .  

      . я 
   3-  я  , 
  я я я 

  3 . 
      

: 
process (CLK,RESULT) 
begin 
  if (rising_edge(CLK)) then 
    if (Creset_and_load_mr ='1') then 
      RESULT(15 downto 8) <= "10000000";

 //С    
     RESULT(7 downto 0) <= Dlsb;

 //З      
    end if; 
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    if (Calu = '1') then 
      RESULT(15 downto 8) <= Dmsb; 
    end if; 
    if (Cshift_right = '1') then  

 //   
      RESULT(15) <= RESULT (15); 
      RESULT(14) <= not (RESULT(15)); 
      RESULT(13 downto 0) <= RESULT(14 

downto 1); 
    end if; 
  end if; 
  Qmsb <= RESULT (15 downto 8); 

 //М  
  Q0 <= RESULT (0);   

 //М   
  Q <= RESULT;     

// З   
end process; 

 Control Unit    
VHDL-      

я   . В   
 я   : 

process (CLK,Reset) 
 begin 
  if (Reset = '1') then //С   
   state <= RST; 
    //Е   CLK 
      elsif rising_edge(CLK) then  
       case state is  
       //П    
       when RST => … //  

 
      //     
       when BIT_CHECK => …    
      //   АС  
        when SHIFT => …  
      //     
    //  ,   
      when CTF_AND_SIGNBIT_CHECK => …  
    // ,     «1» 

      when LAST_SHIFT => …  
    //     
       when RDY => …  
    end case; 
   end if; 
end process; 

П   я   
   

я     
altium designer 16 [11].   
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Malcheva R.V.,  Zavadskaya T.V. Simulation of the internal operations of the processing elements. 

The need for demonstration, training and simulation of the internal operations of the processing elements 

is analyzed. Examples of models at different functional levels are demonstrated. The processing devices 

are implemented using hardware description languages HDL and Verilog. 
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