Appendix A  Multi-clock hardware side interface example

(Informative)

Figure XX shows the top level structure of a simple multi-clock, multi-transactor example.[image: image1.wmf]
Figure A.1: Multi-clock, multi-transactor example

This design demonstrates the following points.

Three ClockPort instances define clocks named cclock, cclock2_1, and cclock4_1.

· Because no parameters are given with the SceMiClockPort instance cclock, all default parameters are used. This means cclock has a ClockNum=1, a clock ratio of 1/1, a don’t care duty cycle, a phase shift of 0, and the controlled reset it supplies has an active duration of eight controlled clock cycles.

· The cclock2_1 instance of SceMiClockPort overrides the first three parameters and leaves the rest at their default values. This means cclock2_1 has a ClockNum=2, a clock ratio of 2/1 (i.e., a “divide-by-2” clock), a duty cycle of 50%, a phase shift of 0, and an eight clock-cycle reset duration.

· The cclock4_1 instance of SceMiClockPort has a ClockNum=3, a clock ratio of 4/1 (i.e., a “divide-by-4” clock), a duty cycle of 75%, a phase shift of 30% of the clock period, and an eight clock- cycle reset duration.

· The TxTransactor transactor model, named Bridge.u1, controls clocks cclock and cclock2_1 since its SceMiClockControl macro instances have ClockNum=1 and 
ClockNum=2, respectively.

· This TxTransactor model interfaces to a message input port called p1 which is parametrized to a bit- width of 64.

· The RxTransactor transactor model, named Bridge.u2, controls clock cclock4_1 since its SceMiClockControl macro instance has ClockNum=3.

· This RxTransactor model interfaces to a message input port called p1 which is parametrized to a bit- width of 128.

The following listing shows some of the VHDL source code for the above schematic.

library ieee;

use ieee.std_logic_1164.all;

library SceMi;

use SceMi.SceMiMacros.all;

entity Bridge is end;

architecture Structural of Bridge is

    component TxTransactor is

        port(

            DutInCtrl:  out std_logic;

            DutInData:  out std_logic_vector(31 downto 0);

            DutOutCtrl: in  std_logic;

            DutOutData: in  std_logic_vector(31 downto 0) );

        end component TxTransactor;

    component TxDUT is

        port(

            DutInCtrl:  in  std_logic;

            DutInData:  in  std_logic_vector(31 downto 0);

            DutOutCtrl: out std_logic;

            DutOutData: out std_logic_vector(31 downto 0);

            Clk, Rst, ClkDiv2: in std_logic );

        end component TxDUT;

    component RxTransactor is

        port(

            DutInCtrl:  out std_logic;

            DutInData:  out std_logic_vector(31 downto 0);

            DutOutCtrl: in  std_logic;

            DutOutData: in  std_logic_vector(31 downto 0) );

        end component RxTransactor;

    component RxDUT is

        port(

            DutInCtrl:  in  std_logic;

            DutInData:  in  std_logic_vector(31 downto 0);

            DutOutCtrl: out std_logic;

            DutOutData: out std_logic_vector(31 downto 0);

            Clk, Rst: in std_logic );

        end component RxDUT;

    signal txDutInCtrl, txDutOutCtrl: std_logic;

    signal txDutInData, txDutOutData: std_logic_vector(31 downto 0);

    signal rxDutInCtrl, rxDutOutCtrl: std_logic;

    signal rxDutInData, rxDutOutData: std_logic_vector(31 downto 0);

    signal cclock, creset, clkDivideBy2, clkDivideBy4 
            cresetDivideBy4: std_logic;

begin

    u1: TxTransactor port map( txDutInCtrl, txDutInData, txDutOutCtrl,
                               txDutOutData );

    d1: TxDUT        port map( txDutInCtrl, txDutInData, txDutOutCtrl,
                               txDutOutData, cclock, creset, clkDivideBy2 );

    cclock:    SceMiClockPort port map( cclock, creset );

    cclock2_1: SceMiClockPort

        generic map( 2, 2, 1, 50, 50, 0, 8 )

        port map( clkDivideBy2, open );

    u2: RxTransactor port map( txDutInCtrl, txDutInData, txDutOutCtrl,
                               txDutOutData );

    d2: RxDUT        port map( txDutInCtrl, txDutInData, txDutOutCtrl,
                                 txDutOutData, clkDivideBy4, cresetDivideBy4 );

    cclock4_1: SceMiClockPort

        generic map( 3, 4, 1, 75, 25, 30, 8 )

        port map( clkDivideBy2, open );

end;

library ieee;

use ieee.std_logic_1164.all;

library SceMi;

use SceMi.SceMiMacros.all;

entity TxTransactor is

    port(

        DutInCtrl:  out std_logic;

        DutInData:  out std_logic_vector(31 downto 0);

        DutOutCtrl: in  std_logic;

        DutOutData: in  std_logic_vector(31 downto 0) );

    end;

architecture Structural of TxTransactor is

    component TxTransactorCore is

        port(

            TxRdyIn: in std_logic;           RxRdyIn: out std_logic;

            Message: in std_logic(63 downto 0);

            DutInCtrl:  out std_logic;

            DutInData:  out std_logic_vector(31 downto 0);

            DutOutCtrl: in  std_logic;

            DutOutData: in  std_logic_vector(31 downto 0) );

            Uclk, Rst: in std_logic;

            ReadyForCclock:     in std_logic; 

            CclockEnabled:     out std_logic;

            ReadyForCclockDiv2: in std_logic; 

            CclockEnabledDiv2: out std_logic;

        end component TxTransactor;

    signal transmitReady, receiveReady: std_logic;

    signal message: std_logic_vector(63 downto 0);

    signal uclock, ureset: std_logic;

    signal readyForCclock, cclockEnabled: std_logic;

    signal readyForCclockDiv2, cclockEnabledDiv2;

begin

    t1: TxTransactorCore port map(

            transmitReady, receiveReady, message,

            DutInCtrl, DutInData, DutOutCtrl, DutOutData,

            uclock, ureset,

           readyForCclock, cclockEnabled, readyForCclockDiv2,
                             cclockEnabledDiv2 );

    p1: SceMiMessageInputPort

            generic map( 64 )

            port map( transmitReady, receiveReady, message );

    c1: SceMiClockControl

            port map( uclock, ureset, readyForCclock, cclockEnabled, 
                     ‘1’, open );

    c2: SceMiClockControl

            generic map( 2 )

            port map( open, open, readyForCclockDiv2, cclockEnabledDiv2,
                     ‘1’, open );

end;

