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Design of a QEP decode counter based on VHDL

HU Tian-liang', LI Peng', ZHANG Cheng-rui', ZUO Yi’
(1. School of Mechanical Engineering, Shandong University, Jinan 250061, China;
2. Jinan First Machine Tool Company LTD, Jinan 250022, China)

Abstract: To solve problems in decoding and counting of Quardrature Encoder Pulse (QEP), a design of a QEP decode counter
was presented. VHSIC hardware description langurage (VHDL) was used as the programming language, which was implemented
in a complex programmable logic device (CPLD) . The whole structure of this design includes three parts: edge pickers, pulse/di-
rection generator and up/down counter. By using this structure, the counting accuracy in a dithering case was successfully guaran-
teed. Altera Quartus II was used for design as well as simulation analysis. The application in Digital Readout for machine tools
was given to improve the feasibility and flexibility.

Key words: quadrature encoder pulse (QEP); decoder; VHSIC hardware description language (VHDL) ; complex programma-
ble logic device (CPLD)
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Fig.1 Example of QEP signal
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Fig.2  Principle chart of top design
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begin
wait until sysClk = ‘1’ and sysClk’event;
if phin_ flag = ‘1’ then
clkCtSig < = ‘0’
elsif phIn = ‘1’ and phln_flag= ‘0’ then
clkCiSig < = phln;
phIn_flag < = “17;
elsif phIn= ‘0’ then
phIn_flag < = ‘0’;
end if;
end process;
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ENTITY clk_ gen IS

PORT

(
phaUp : IN STD_ LOGIC;
phaDw : IN STD_ LOGIC;
phbUp : IN STD_ LOGIC;
phbDw : IN STD_ LOGIC;
pha : IN STD_ LOGIC;
phb : IN STD_ LOGIC;

ctClk : OUT STD_ LOGIC;
ctUp : OUT STD_ LOGIC

)3
END clk_ gen;
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Fig.3  Simulation result of counter pulse and direction (normal)
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Fig.4  Simulation result of counter pulse and direction ( dithering)
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process
begin
wait until sysClk’event and sysClk = ‘0’
ctClkSig < = ctClk;
end process;
AR A R AR T
ENTITY counter IS
PORT
(
ctClk : IN STD_ LOGIC;
ctUp : IN STD_ LOGIC;
clr : IN STD_ LOGIC;

sysClk : IN STD_ LOGIC;

read : IN STD_ LOGIC;

data : OUT STD_ LOGIC_ VECTOR(15 downto 0)

)3

END counter;
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Fig.5 Simulation result of whole system (normal case)
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Fig.6  Simulation result of whole system (dithering case)
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