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Summary 

•  Data Types 
•  Assignments 
•  Data Conversions 
•  Operators 
•  Component Instantiation 
•  Bi-directional Pins 
•  Exercises 

 
 



8/20/13 3 

Data Types 
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Dealing with Data Types 
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Scalar Assignments 
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Vector Assignments 
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Ilegal Assignments 



8/20/13 8 

DOWNTO and TO 
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Bit Levels 

     Most of the std_logic are intended for simulation only! 
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ULOGIC 
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SIGNED and UNSIGNED 
•  Their syntax similar to STD_LOGIC_VECTOR 
•  SIGNED and UNSIGNED are intended mainly 

for arithmetic operations 
•  Logic operations are not allowed 
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Data Conversion 

•  VHDL does not allow direct operations 
between data of different types 

•  Conversions are necessary 
•  Several data conversion functions can be 

found in the std_logic_arith package of IEEE 
library 
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std_logic_arith Conversion Functions 
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Operators 
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Some Explanations 
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Component instantiation  
(Structural VHDL) 

 component fifo_cam is 
  port(    data   : in STD_LOGIC_VECTOR (31 downto 0); 
   wrreq   : in STD_LOGIC ; 
   rdreq   : in STD_LOGIC ; 
   rdclk   : in STD_LOGIC ; 
   wrclk   : in STD_LOGIC ; 
   aclr   : in STD_LOGIC ; 
   q       : out STD_LOGIC_VECTOR (31 downto 0); 
   rdempty   : out STD_LOGIC ; 
   wrfull   : out STD_LOGIC ); 
 end component; 

 fifo: fifo_cam port map(pixel,'1',read_cs,clk_n,ready_pixel,aclr_fifo,readdata,waitrequest,fifofull); 
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Bidirectional pin 
ENTITY proc_eld2 is 

 PORT(clk, rst    : in  STD_LOGIC; 
        data   : inout  STD_LOGIC_VECTOR(7 downto 0); 
   web_oeb   : buffer   STD_LOGIC;  
   address   : out   STD_LOGIC_VECTOR(7 downto 0); 
   pc_out, ir_out  : out   STD_LOGIC_VECTOR(7 downto 0); 
   saida   : out STD_LOGIC_VECTOR(2 downto 0) 
  ); 

END proc_eld2; 
 
 
signal ACC : std_logic_vector(7 downto 0); 
 
web_oeb <= ‘1';   --1 escreve e 0 lê da mem. 
data <= ACC WHEN web_oeb='1' else "ZZZZZZZZ"; 
 
web_oeb <= ‘0';   --1 escreve e 0 lê da mem. 
ACC <= data; 
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Tips 
•  The ENTITY name and the file name must be 

the same 

•  Physical and time data types are not 
synthesizable for FPGAs 
–  ohm, kohm 
–  fs, ps, ns, um, ms, min, hr 
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And more ... 
•  Function 

–  Produce a single return value 
–  Requires a RETURN statement 

•  Procedure 
–  Produce many output values 
–  Do not require a RETURN statement 

•  Testbench 
–  Generate stimulus for simulation 
–  Compare output responses with expected values 
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Implemente em VHDL  
os seguintes componentes  

•  FFs do tipo D, T e JK 

•  Registrador de deslocamento da direita para a esquerda 

•  Conversor de binário para display de 7 segmentos 

•  Crie um componente somador completo de 1 bit e 
instancie esse mesmo componente para formar um 
somador/subtrator de 8 bits do tipo ripple-carry. 
Considere que os números estão em complemento de 2; 
e para o controle da operação utilize C=0 para adição e 
C=1 para subtração. Indique também overflow. Utilize 
STD_LOGIC_VECTOR para os sinais de entrada e 
saída 



8/20/13 21 

References 
•  Pedroni, Volnei A. Circuit Design with VHDL, 

MIT Press, 2004 

•  DARPA/Tri-Services RASSP Program 
–  http://www.vhdl.org/rassp/ 

•  Brown, S. and Vranesic, Z.. Fundamentals of 
Digital Logic with VHDL Design, 2nd Ed., P.
939, 2005. 


