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Abstract

This report describes a study and design of a Mini USB Host Controller. The controller
cnables a direct data transmission between two USB devices without using personal computer. The
controller was designed in behavioral level using VHDL. The design was synthesized and simulated
by a program named Mierosim®. The simulations show that only some parts of the controller such as
a packet assembly/disassembly module, a configuration module are working properly. The design

can support the Bulk mode transmission at the full-speced L.e. 12 Mbps
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4.9.5 MIBBANUVNIUPacket Disassembly
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4.9.6 MIBBNIVVN IUPacket Assembly
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4.9.8 mieonuuulun11Memory Interface
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4.9.9 mssennuulutudlsneulnsaned
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CODE VHDL

Host Coniroller

library [EEE;
us¢ [EEE.STD LOGIC 1164.ALL;

use [EEE.STD LOGIC_ARITH.ALL;

use [EEE.STD LOGIC UNSIGNED.ALL;

entity host is

port { clk :in std_Logic;

end host;

architecture Behavioral of host is

data_token :in std logic ;
token en :dAnstd logic ;
data_cn dnstd logic ;

token data :in std logic vector (0 to 10);

end p ;in std logic ;
pid_in :instd Logic vector (0 to 7);
daia_in iin std logic vector (0 to 63);

data setup :out std logic Vector (0 to 63);

endp :out std_logic vector (0 to 3);
addr :out std_logic_vector {0 to 6);
data_out :outstd logic vector (0 1o 63);

frame num :out std_logic_vector (0 to 10);

pid type :outstd logic Vector (0to 7);

device cn ‘in std logic )

signal data_device,data reall :std logic vector (0 to 63);



signal state :integer range 0 to 10 := 0,

begin
processiclk )
begin
if rising edge(clk) then
-- control sctup
case state is
when 0=> -- send start frame
pid type <= "00000001" ,
frame_num <= "00000000001"
state <= 1;
when 1 => -- and send setup
pid type <= "00000100" ;
addr <= "0000001" ;
endp  <="0001";
state <= 2;
when 2 =>-- send data get port status
if pid_in ="00010000" then
pid_type <=
"01000000" ;

data setup <=

"10000000" & "000001 10" & "0000000000000001" & "0000¢00000000000" &

0000000000001 111",

state <=3 ;

end if ;

when 3=> --  get data discritptor

if pid_in = "01000000" then



end if;

cnd process;

end Behavioral;

Packet assembly

library IEEE;

use [EEE.STD _LOGIC 1164.AL1;

data_device <= data_in

state <= 4;
end if}
when 4 =>
pid _type <= "00001000" ;
state <= 5§ ;
when 5 =>
pid_type <= "00000010" ;
state <=6 ;
when 6 =>
it pid_in = "01000000" then
data reall <=data in;
state <=7 ;
end if}
when 7 =>
ifdata_en="0' then
state <=0 ;
end if;
when others ==
endp <= "XXXX";

cnd case s



use JEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

-- Uncomment the following lines to usc the declarations that are
-- provided for instantiating Xilinx primitive components.
--library UNISIM;

--use UNISIM.VComponents.all;

entity assembly is

port  (addr :instd Logic vector (0 to 6);
endp -in std_logic_vector (0 to 3);
frame num  :instd logic vector (0 to 10);
pid type vin std logic vector (0to 7) ;

data raw :instd logic_vector (0 to 15);

data setup : in std_logic_vector (0 to 63);

data ack :outstd logic vector {0 to 7);
data_token : out std_logic_vector (0 to 23);
data_real - out std logic vector (0 1o 50);

clk :instd Logic );

end assembly;

architecture Behavioral of assembly is

signal din: std_logic_vector(10 downto 0y

signal newcre: std_logic_vector(4 downto 0);

signal erc_in: std_logic_vector(4 downto 0):= "10101™;
begin

process (clk)



begin
if (pid_type = "0000010") or (pid_type = "0000100") or (pid_type =
"0001000") then
--creS for p_in.,p out, p setup
din <= addr & endp :
elsif pid type="0000001" then
din <= frame num;
end it';
din <="11000100100";
-------- CRC GENERATORS --------
newcrc(0) <= ({{{(din(10) XOR din(9)) XOR din(6)) XOR din(5)) XOR din(3)) XOR
din(0)) XOR crc_in(0)) XOR cre in(3}) XOR cre_in(4) ;
newcre{ 1) <= (({((((din{10) XOR din{7)} XOR din(6)) XOR din(4)) XOR din(1}) XOR
cre_in{0)) XOR crc_in(1)) XOR crc_in(4) ;
newere(2) <= ((((({((((((din{ 10} XOR din(9)) XOR din(8)) XOR din{7)) XOR din(6)} XOR
din(3)} XOR din(2)) XOR din(0)) XOR cre_in{0)) XOR crc_in(1)) XOR cre_in(2)) XOR cre_in(3))
XOR crc_in(4) ;
newerc(3} <= (({({{{({{(din(10) XOR din{9)} XOR din(8)) XOR din(7)) XOR din(4)) XOR
din(3)) XOR din{1)) XOR cre_in(1)) XOR cre_in(2)) XOR crc_in(3)) XOR crc_in{4) ;
newcrc{4) <= (({{{(din(10) XOR din(9)) XOR din(8)) XOR din(5)) XOR din(4)) XCR
din(2)) XOR cre_in(2)) XOR cre_in(3)) XOR erc_in(4) ;

end process;

process {clk)
begin

if rising_edge (clk) then

case pid type is

when "00000001" => -- sof



frame num & newcre;

addr & endp & newcrc;

addr & endp & newecrc;

addr & endp & newerc;

"10100101";

data_token <= "01011010" &

when "00000010" => -- packet in

data token <= "00011000" &

when "00000100" => - packet out

data token <= "10010110" &

when "00001000" =>  --setup

data_token <= "11010010" &

when "00010000" == --ack

data_ack <= "00101101";

when "00100000" => -- nak

data_ack <=

when "01000000" => ---- data

data token <="00111100";
when others =>

null;

end case;

end if';



end process;

end Behavioral;

Packet Disassembly

library IEEE;
use [IEEE.STD_LOGIC 1164.ALL;
use [EEE.STD L.OGIC ARITH.ALL,

use IEFE.STD LOGIC UNSIGNED.ALL:

-- Uncomment the following lines to use the declarations that arc
-- provided for instantiating Xilinx primitive components.
--library UNISIM;

--use UNISIM.VComponents.all;

entity de_assembly is
port  (data_token :in std logic_vector {0 to 23);
clk Tinstd logic;

data raw :outstd logic_vector (0 to 15);

addr vout std Logie vector (0 to 6);
endp : out std_logic vector (0 to 3);

frame _num cout std logic veetor (0 to 10,
pid_out sout std logic vector (0 to 7));

end de assembly;

architecture Behavioral of de_assembly is

begin

process {cik)

begin



if rising_edge(clk) then

case data_token(0 to 3) is

when "0101" => -- sof
pid_out <= "00000001" ;

when "0001" => -- packet in
pid_out <= "00000010" ;

when "1001" => -- packet out
pid out <= "00000100" ;

when "1101" == -- sefup
pid_out <= "00001000" ;

when "0010" => -~ ack
pid out <="00010000" ;

when "1010" => -- nak
pid_out <= "D0100000" ;

when "0011" => --data
pid_out <— "(1000000";

when others =>

null;

end case ;

-- i pid is in, out , sctup
if (data_token(0 to 3) = "0001") or (data_token(0 to 3) =
"1001"} or {(data_token(0 to 3) = "1101") then
addr <= data_token (8 to 14);
endp <= data_token (15 to 18);
- if'pid is start of frame
elsit data token (0 10 3) ="0101" then
frame num <= data_token (8 to 18);
end if
end if},
end process;

end Behavioral;
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