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01: module clk_gena;

02: declarations
03: device ’p335’;

    ”Inputs
04:  clock, ld_cnt, rstn      pin 3,1,7;
05:  incnt3, incnt2, incnt1, incnt0  pin 6,5,4,2;

    ”Outputs
06:  endeqcnt, endltcnt              pin 25,23 istype ’com’;
07:  endeq0, cnteq0                  pin 24,27 istype ’com’;
08:  clk_out                        pin 17 istype ’reg_d’;
09:  count3, count2, count1, count0  pin 19,15,28,26;
.
.
.
45: end clk_gena;
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01: entity clk_genv is
02: port(clock, ld_cnt, rstn :in bit;
03:     incnt :in bit_vector(3 downto 0);
04:     count :buffer bit_vector(3 downto 0);
05:     endeqcnt, endltcnt, clk_out :buffer bit;
06:     endeq0, cnteq0 :buffer bit);

07: attribute part_name of clk_genv : entity is ”c335”;
08: attribute pin_numbers of clk_genv : entity is
09:  ”clock:3 ld_cnt:1 rstn:7 clk_out:17 ”
10:& ”incnt(3):6 incnt(2):5 incnt(1):4 incnt(0):2 ”
11:& ”count(3):19 count(2):15 count(1):28 count(0):26 ”
12:& ”endeqcnt:25 endltcnt:23 endeq0:24 cnteq0:27”;
13: end clk_genv;

14: use work.int_math.all;
15: use work.rtlpkg.all;

16: architecture behave of clk_genv is
.

.

.

22: begin
.

.

.

60: end behave;
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10:  rst_ctr                         node istype ’reg_d’;
11:  endcnt3,endcnt2,endcnt1,endcnt0 node;
12:  incnt    = [incnt3,incnt2,incnt1,incnt0];
13:  count   = [count3,count2,count1,count0];
14:  endcnt  = [endcnt3,endcnt2,endcnt1,endcnt0];
15:  outputs = [count,endeqcnt,endltcnt,endeq0,cnteq0,clk_out];
16:  cnt_state = [rst_ctr,clk_out];
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17: signal endcnt : bit_vector(3 downto 0);
18: signal cnt_state : bit_vector(0 to 1);
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17:  reset     = [0,0];
18:  cnt_up    = [1,1];
19:  cnt_down  = [1,0];
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19: constant reset : bit_vector(0 to 1) := ”00”;
20: constant cnt_up : bit_vector(0 to 1) := ”11”;
21: constant cnt_down : bit_vector(0 to 1) := ”10”;
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20: equations
21:  endeqcnt = ((endcnt.fb – 1) == count.fb);
22:  endltcnt = (endcnt.fb < count.fb);
23:  endeq0 = (endcnt.fb == 0);
24: cnteq0 = (count.fb == 1);
25:  outputs.sp = !rstn;
26:  count.clk = clock;
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23: endeqcnt <= ’1’ when (count = (endcnt–1)) else ’0’;
24: endltcnt <= ’1’ when (endcnt < count) else ’0’;
25: endeq0   <= ’1’ when (endcnt = ”0000”) else ’0’;
26: cnteq0   <= ’1’ when (count = ”0001”) else ’0’;
27: gss <= NOT(rstn);
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27:  endcnt.clk = ld_cnt;
28:  endcnt := incnt;
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28: in_reg : process begin
29:     wait until (ld_cnt = ’1’);
30:       endcnt <= incnt;
31: end process;
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29:  cnt_state.clk = clock;
30:  state_diagram cnt_state
31:       state reset:
32:                 count := 0000;
33:            if (endeq0) then reset;
34:            else cnt_up;

35:       state cnt_up:
36:                 count := (count.fb + 1);
37:            if (endltcnt # endeq0) then reset;
38:            else if (endeqcnt) then cnt_down;
39:            else cnt_up;

40:       state cnt_down:
41:                 count := (count.fb – 1);
42:            if (endltcnt # endeq0) then reset;
43:            else if (cnteq0) then cnt_up;
44:            else cnt_down;
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32: counter : process begin
33: wait until (clock = ’1’);
34:      case cnt_state is
35:      when reset =>
36:    count <= ”0000”;
37:    if (endeq0 = ’0’) then cnt_state <= cnt_up;
38:    else cnt_state <= reset;
39:    end if;

40:      when cnt_up =>
41: count <= count +1;
42:    if (endltcnt=’1’ OR endeq0=’1’) then
43: cnt_state <= reset;
44:    elsif (endeqcnt = ’1’) then cnt_state <= cnt_down;
45:    else cnt_state <= cnt_up;
46:    end if;

47:      when cnt_down =>
48: count <= count – 1;
49:    if (endltcnt=’1’ OR endeq0=’1’) then
50: cnt_state <= reset;
51:    elsif (cnteq0 = ’1’) then cnt_state <= cnt_up;
52:    else cnt_state <= cnt_down;
53:    end if;

54:      when others =>
55: count <= ”0000”;
56: cnt_state <= reset;

57:      end case;
58: end process;
59: clk_out <= cnt_state(1);
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01: entity clk_genv is
02: port(clock, ld_cnt, rstn :in bit;
03: incnt :in bit_vector(3 downto 0);
04: count :buffer bit_vector(3 downto 0);
05: endeqcnt, endltcnt, clk_out  :buffer bit;
06: endeq0, cnteq0 :buffer bit);
07: attribute part_name of clk_genv : entity is ”c335”;
08: attribute pin_numbers of clk_genv : entity is
09:   ”clock:3 ld_cnt:1 rstn:7 clk_out:17 ”
10: & ”incnt(3):6 incnt(2):5 incnt(1):4 incnt(0):2 ”
11: & ”count(3):19 count(2):15 count(1):28 count(0):26 ”
12: & ”endeqcnt:25 endltcnt:23 endeq0:24 cnteq0:27”;
13: end clk_genv;

14: use work.int_math.all;
15: use work.rtlpkg.all;

16: architecture behave of clk_genv is

17: signal endcnt : bit_vector(3 downto 0);
18: signal cnt_state : bit_vector(0 to 1);
19: constant reset : bit_vector(0 to 1) := ”00”;
20: constant cnt_up : bit_vector(0 to 1) := ”11”;
21: constant cnt_down : bit_vector(0 to 1) := ”10”;

22: begin

23: endeqcnt <= ’1’ when (count = (endcnt–1)) else ’0’;
24: endltcnt <= ’1’ when (endcnt < count) else ’0’;
25: endeq0   <= ’1’ when (endcnt = ”0000”) else ’0’;
26: cnteq0   <= ’1’ when (count = ”0001”) else ’0’;
27: gss <= NOT(rstn);

28: in_reg : process begin
29:     wait until (ld_cnt = ’1’);
30:       endcnt <= incnt;
31: end process;

32: counter : process begin
33:    wait until (clock = ’1’);
34:  case cnt_state is
35:  when reset =>
36:    count <= ”0000”;
37:    if (endeq0 = ’0’) then cnt_state <= cnt_up;
38:    else cnt_state <= reset;
39:    end if;
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40:  when cnt_up =>
41: count <= count +1;
42:    if (endltcnt=’1’ OR endeq0=’1’) then
43: cnt_state <= reset;
44:    elsif (endeqcnt = ’1’) then cnt_state <= cnt_down;
45:    else cnt_state <= cnt_up;
46:    end if;

47: when cnt_down =>
48: count <= count – 1;
49:    if (endltcnt=’1’ OR endeq0=’1’) then
50: cnt_state <= reset;
51:    elsif (cnteq0 = ’1’) then cnt_state <= cnt_up;
52:    else cnt_state <= cnt_down;
53:    end if;

54: when others =>
55: count <= ”0000”;
56: cnt_state <= reset;

57:    end case;
58: end process;
59: clk_out <= cnt_state(1);
60: end behave;
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01: module clk_gena;

02: declarations
03: device ’p335’;

    ”Inputs
04:  clock, ld_cnt, rstn      pin 3,1,7;
05:  incnt3, incnt2, incnt1, incnt     pin 6,5,4,2;

    ”Outputs
06:  endeqcnt, endltcnt      pin 25,23 istype ’com’;
07:  endeq0, cnteq0      pin 24,27 istype ’com’;
08:  clk_out      pin 17 istype ’reg_d’;
09:  count3, count2, count1, count0    pin 19,15,28,26;

10:  rst_ctr      node istype ’reg_d’;
11:  endcnt3,endcnt2,endcnt1,endcnt    node;

12:  incnt   = [incnt3,incnt2,incnt1,incnt0];
13:  count   = [count3,count2,count1,count0];
14:  endcnt  = [endcnt3,endcnt2,endcnt1,endcnt0];
15:  outputs = [count,endeqcnt,endltcnt,endeq0,cnteq0,clk_out];

16:  cnt_state = [rst_ctr,clk_out];
17:  reset     = [0,0];
18:  cnt_up    = [1,1];
19:  cnt_down  = [1,0];

20: equations

21:  endeqcnt = ((endcnt.fb – 1) == count.fb);
22:  endltcnt = (endcnt.fb < count.fb);
23:  endeq0 = (endcnt.fb == 0);
24:  cnteq0 = (count.fb == 1);
25:  outputs.sp = !rstn;
26:  count.clk = clock;
27:  endcnt.clk = ld_cnt;
28:  endcnt := incnt;

29:  cnt_state.clk = clock;
30:  state_diagram cnt_state
31:       state reset:
32:                 count := 0000;
33:            if (endeq0) then reset;
34:            else cnt_up;
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35:       state cnt_up:
36:                 count := (count.fb + 1);
37:            if (endltcnt # endeq0) then reset;
38:            else if (endeqcnt) then cnt_down;
39:            else cnt_up;

40:       state cnt_down:
41:                 count := (count.fb – 1);
42:            if (endltcnt # endeq0) then reset;
43:            else if (cnteq0) then cnt_up;
44:            else cnt_down;
45: end clk_gena;
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