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R_MEMORY .VHD

REVISION HISTORY:
11-0ct-2001 CS Original coding
31-0ct-2002 CS 1Interface has been revised
Memory 1s going to be written and read using user defined

20-Nov-2008 DU two word mem with one seen externally as register
R_memory uses full dual port memory internally
Two words long, one for data, one for control
Wrapper is modeled after ddl internal memory
Note: r_datai and r_wren only for modifying contents from TCPU

r_datao 1s direct access to bits
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— %

— %
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— %

——x* block write and read, respectively.
— %

— %

— %

— %

— %

— %

— %

LIBRARY ieee;

USE ieee.std_logic_1164 .ALL;

LIBRARY altera_mf;

USE altera_mf .altera_mf_components .ALL;

ENTITY r_memory IS

PORT (

clock : IN std_logic;

arstn : IN std_logic;

block_read : IN std_logic;

block_write : IN std_logic;

tid : IN std_logic_vector (3 DOWNTO O0);
datai : IN std_logic_vector (31 DOWNTO O0);
datai_valid : IN std_logic;

suspend : IN std_logic;

datao : OUT std_logic_vector (32 DOWNTO O0);
datao_valid : OUT std_logic;

r_datai : IN std_logic_vector (31 DOWNTO O0);
r_datao : OUT std_logic_vector (31 DOWNTO O0);
r_wren : IN std_logic

)i

END r_memory;

LIBRARY ieee;
USE ieee.std_logic_1164 .ALL;

LIBRARY lpm;
USE lpm.lpm_components .ALL;

USE work.my_conversions .ALL;
USE work.my_utilities .ALL;

ARCHITECTURE SYN OF r_memory IS

CONSTANT LENGTH512 : std_logic_vector := "0000000001000000000" ;
CONSTANT LENGTH2 : std_logic_vector := "0000000000000000001" ;

TYPE write_state IS (
WRSTOP,
WRINIT,
WRDATA) ;

TYPE read_state IS (
RDSTOP,
RDINIT,
RDFETCH,
RDDATA,



67 RDIDLE,

68 RDCLOSE,

69 RDEND) ;

70

71 SIGNAL s_im_address std_logic_vector (0 DOWNTO O0);
72 SIGNAL s_im_we std_logic;

73 SIGNAL s_im_outenab std_logic;

74 SIGNAL s_im_dio std_logic_vector (31 DOWNTO O0);
75 SIGNAL s_im_din std_logic_vector (31 DOWNTO O0);
76 SIGNAL s_im_dout : std_logic_vector (31 DOWNTO O0);
77 —— temporary definition of register output

78 SIGNAL g_b_sig std_logic_vector (31 DOWNTO O0);
79 SIGNAL r_b_sig std_logic_vector (31 DOWNTO O0);
80 SIGNAL r_im_we :std_logic;

81 SIGNAL kluge_addr_a :std_logic_vector (1 downto O0);

82 constant dummy_addr :std_logic_vector (0 downto 0) := "0O";
83 constant dummy_data :std_logic_vector (31 downto 0):="01010101010101010101010101010101" ;
84 SIGNAL kluge_data_a, kluge_data_b :std_logic_vector (31 downto 0);
85 SIGNAL kluge_g_a, kluge_g_b :std_logic_vector (31 downto 0);
86 component altsyné

87 PORT

88 (

89 address_a IN STD_LOGIC_VECTOR (1 DOWNTO O0);
90 address_b IN STD_LOGIC_VECTOR (1 DOWNTO O0);
91 clock_a IN STD_LOGIC ;

92 clock_b IN STD_LOGIC ;

93 data_a IN STD_LOGIC_VECTOR (31 DOWNTO 0);
94 data_b IN STD_LOGIC_VECTOR (31 DOWNTO 0);
95 wren_a IN STD_LOGIC = '1';

96 wren_Db : IN STD_LOGIC 'Y,

97 g_a OUT STD_LOGIC_VECTOR (31 DOWNTO O0);

98 aq_b OUT STD_LOGIC_VECTOR (31 DOWNTO O0)

99 )

100 end component ;

101

102

103 BEGIN

104

105 s_im_we <= datai_valid AND block_write;

106 s_im_din <= datai;

107

108 altsyné4_inst altsyn4 PORT MAP (

109 ——address_a => s_im_address,

110 address_a => kluge_addr_a,

111 address_b => (OTHERS => '0"'"),

112 clock_a => clock,

113 clock_Db => clock, —-— temporary clock

114 data_a => kluge_data_a,

115 data_b => kluge_data_b,

116 wren_a => s_im we,

117 wren_Db => r_im we,

118 g_a => kluge_qg_a,

119 a_b => kluge_qg b

120 ) ;

121 ——s_1im_address => kluge_addr_a(0);

122 kluge_addr_a (1) <= dummy_addr (0);

123 kluge_addr_a (0) <= s_im_address (0);

124 kluge_data_a <= s_im_din;

125 kluge_data_b <= r_datai;

126 s_im_dout <= kluge_g_a;

127 g _b_sig <= kluge_qg_b;

128 r_datao <= g_b_sig; —-— read access to register bits
129 r_im we <=r_wren;

130

131 main PROCESS (clock, arstn)

132 VARIABLE address_counter std_logic_vector (0 DOWNTO O0);
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VARIABLE word_counter std_logic_vector (19 DOWNTO O0);
VARIABLE block_end std_logic;
VARIABLE write_present write_state;
VARIABLE write_next write_state;
VARIABLE read_present read_state;
VARIABRLE read_next read_state;
VARIABLE write_enable std_logic;
VARIABLE read_enable std_logic;
BEGIN
IF (arstn = '0') THEN
s_im_address <= (OTHERS => '0"');
datao_valid <= '0"';
datao <= (OTHERS => '0"'");
address_counter (OTHERS => '0");
word_counter := (OTHERS => '0"'");
block_end = '0"';
write_present := WRSTOP;
write_next := WRSTOP;
read_present := RDSTOP;
read_next := RDSTOP;
write_enable = '0"';
read_enable = '0"';
ELSIF (clock'event AND clock = '1l') THEN

write_enable :=

datai_valid;
IF (write_present = WRINIT) OR

(read_present = RDINIT) THEN

address_counter := (OTHERS => '0"');

ELSIF (write_enable = '1') OR
((read_enable = '"1') AND (suspend = '0')) THEN
address_counter := inc (address_counter);

END IF;

s_im_address <= address_counter ;

CASE write_present IS

WHEN WRSTOP =>

IF (block_write =

write_next
ELSE
write_next
END TIF;
WHEN WRINIT =>
write_next
WHEN WRDATA =>

IF (block_write =

write_next
ELSE
write_next
END TIF;
END CASE;
write_present :=

IF (read_present

1)
:= WRINIT;

THEN

:= WRSTOP;

:= WRDATA;

lOl)
:= WRSTOP;

THEN

WRDATA ;

write_next;

= RDCLOSE) THEN

—--datao <= "10" & LENGTH512 & tid & "01100100";

datao <= "10" & LENGTH2 & tid & "01100100";
ELSE

datao <= '0' & s_im_dout;
END TIF;
block_end := word_counter (19);

CASE read_present IS

WHEN RDSTOP =>

—-—word_counter := '0'

word_counter

datao_valid

& LENGTH512;

:= '0'" & LENGTHZ;

<= '0"';
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read_enable
IF (block_read
read_next :=
ELSE
read_next
END TIF;

WHEN RDINIT =>

word_counter
datao_valid <
read_enable
read_next

WHEN RDFETCH =>

word_counter
datao_valid <
read_enable
IF (suspend =

read_next
ELSE

read_next
END TIF;

WHEN RDIDLE =>

datao_valid <=
read_enable :=
IF (suspend =
read_next :=
ELSE
read_next :=
END TIF;

WHEN RDDATA =>

word_counter
datao_valid <
read_enable
IF (block_end
read_next :=
ELSIF (suspend
read_next :=
ELSE
read_next
END TIF;

WHEN RDCLOSE =>

datao_valid <
read_enable :=
read_next

WHEN RDEND =>

datao_valid <=
read_enable :=
IF block_read
read_next :=
ELSE
read_next :=
END TIF;

END CASE;
read_present := re

END IF;
END PROCESS;

= '0"';

= '1l") THEN
RDINIT;

RDSTOP;

:= dec (word_counter);

= '0"';

= '1';
:= RDFETCH;

:= dec (word_counter);

= '0"';
= '1"';

'0') THEN

RDDATA;
RDIDLE;
'O';
'l';
'0') THEN

RDDATA;

RDIDLE;

:= dec (word_counter);

= '1";
'l';

= '1') THEN
RDCLOSE ;

= '1') THEN
RDIDLE;

RDDATA;

Al l \ ;
Al l \ ;
RDEND ;
Al O \ ;
Al O \ ;

= '0' THEN
RDSTOP ;

RDEND;

ad_next ;



