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(JZ ;2.37) FIFO MVHDL Bt (fifo_sync.vhd)

library IEEE; else
use IEEE.std_logic_1164.all ; WPTR <= WPTR+1;
use IEEE.std_logic_unsigned.all ; end if;
end if;
entity FIFO_SYNC is end if;
port ( end process;
RST : in std_logic; -- BB URA 5
CLK : in std_logic; process (CLK, RST) begin
DIN : in std_logic_vector (7 if (RST='1"') then
downto 0) ; RPTR <= 15;
DOUT : out std_logic_vector (7 elsif (CLK'event and CLK = '1') then
downto 0); if (REN = '1' and EF_REG='0') then --(D
WEN : in std_logic; if (RPTR=15) then
REN : in std_logic; RPTR <= 0;
OE : in std_logic; else
EF : out std_logic; RPTR <= RPTR+1;
FF : out std_logic end if;
); end if;
end FIFO_SYNC; end if;
end process;
architecture RTL of FIFO_SYNC is -- Full Flag
process (CLK, RST) begin
subtype SFIFOWORD is std_logic_vector (7 downto 0); if (RST='1"') then
type SFIFOARRAY is array (0 to 15) of SFIFOWORD; FF_REG <= '0';
elsif (CLK'event and CLK = 'l') then
signal SF_RAM : SFIFOARRAY; if (WPTR=RPTR and WEN='1l' and REN='0")
signal WPTR : integer range 0 to 15; then
signal RPTR : integer range 0 to 15; FF_REG <= '1';
signal EF_TMP : std_logic; elsif (FF_REG='1' and REN='1') then
signal FF_REG, EF_REG : std_logic; FF_REG <= '0"';
end if;
begin end if;
- BATVTAXT S end process;
DOUT <= SF_RAM(RPTR) when OE='1l' else (others -- Almost Empty 1
=> 'Z'); EF_TMP <= 'l' when (RPTR=WPTR-1 or (RPTR=15 and
FF <= FF_REG; WPTR=1) or (RPTR=15-1 and WPTR=0)) else '0';
EF <= EF_REG; -- Empty Flag
-- BAHT A A SNSRI T process (CLK, RST) begin
-- FIFO if (RST='1"') then
process (CLK) begin EF_REG <= 'l"';
if (CLK'event and CLK = '1') then elsif (CLK'event and CLK = '1') then
if (WEN ='1' and FF_REG='0"') then if (EF_TMP='1' and REN='1'and WEN='0")
SF_RAM(WPTR) <= DIN; then
end if; EF_REG <= '1';
end if; elsif (EF_REG='1l' and WEN='1') then
end process; EF_REG <= '0';
-- EZAFRAE end if;
process (CLK, RST) begin end if;
if (RST='1"') then end process;
WPTR <= 0; end RTL;
elsif (CLK'event and CLK = '1l') then configuration CFG_FIFO_SYNC of FIFO_SYNC is
if (WEN = '1' and FF_REG='0') then -- @ for RTL
if (WPTR=15) then end for;
WPTR <= 0; end CFG_FIFO_SYNC;




(1) Z +2.38] FIFO MVerilog HDL 525t (fifo_sync.v)

2.15 FIFO (/5 2)

module FIFO_SYNC(RST, CLK, DIN, DOUT, WEN, REN,
OE, EF, FF);
parameter DATA_WIDTH
parameter FIFO_DEPTH
“define D_WIDTH 8
‘define F_DEPTH 4

8;
4;

input RST, CLK, WEN, REN, OE;
input [DATA_WIDTH-1:0] DIN;
inout [DATA_WIDTH-1:0] DOUT;
output EF, FF;

reg [DATA_WIDTH-1:0] SF_RAM [0:(1<<FIFO_DEPTH)-1];
// (1<<FIFO_DEPTH)-1 = 15

reg [0:(1<<FIFO_DEPTH)-1] WPTR;

reg [0: (1<<FIFO_DEPTH)-1] RPTR;

reg FF_REG, EF_REG;

wire EF_TMP;

/] BATTAAXT

assign DOUT = (OE==1'bl)? SF_RAM[RPTR]:
*D_WIDTH'bz;

assign FF = FF_REG;

assign EF = EF_REG;

/1 AT T A A SRR T

// FIFO
always @ (posedge CLK)
begin
if (WEN==1'bl & FF_REG==1'Db0)
SF_RAM[WPTR] <= DIN;

end
| EEAIIRA S
always @ (posedge CLK or posedge RST)
begin
if (RST==1'Db1)
WPTR <= "F_DEPTH'bLO;
else
begin
if (WEN == 1'bl & FF_REG == 1'Db0)
if (WPTR == 'F_DEPTH'b1111)
WPTR <= ‘F_DEPTH'bO0;
else
WPTR <= WPTR + 1'bl;
end
end
/IERFFHURA >V E

always @ (posedge CLK or posedge RST)
begin
if (RST==1'bl)
RPTR <= 'F_DEPTH'b1111;
else
begin
if (REN == 1'bl & EF_REG == 1'Db0)
if (RPTR == 'F_DEPTH'b1111)
RPTR <= 'F_DEPTH'bLO;
else
RPTR <= RPTR + 1'bl;
end
end
//Full Flag
always @(posedge CLK or posedge RST)

begin
if (RST==1'bl)
FF_REG <= 1'b0;
else
begin
if (WPTR == RPTR & WEN == 1'bl & REN ==
1'b0)
FF_REG <= 1'bl;
else if (FF_REG == 1'bl & REN == 1'bl)
FF_REG <= 1'b0;
end
end
//Almost Empty
assign EF_TMP = ((RPTR == WPTR—l'bl)\
(RPTR == ‘F_DEPTH'dl5 & WPTR ==
"F_DEPTH'd1) |
(RPTR == "F_DEPTH'dl4 & WPTR ==
‘F_DEPTH'd0))? 1'bl : 1'b0;

//Empty Flag
always @(posedge CLK or posedge RST)

begin
if (RST==1'bl)
EF_REG <= 1'bl;
else
begin

if (EF_TMP == 1'bl & WEN == 1'b0 & REN == 1'bl)
EF_REG <= 1'bl;
else if (EF_REG == 1'bl & WEN == 1'bl)
EF_REG <= 1'b0;
end
end
endmodule
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(UZX+2.39) Fa7Jb - K—FSRAM DVHDL i (dpram_async.vhd)

library IEEE;
use IEEE.std_logic_1164.all ;
use IEEE.std_logic_unsigned.all ;

entity DPRAM_ASYNC is

port (

AL : in std_logic_vector (3
downto 0);

AR : in std_logic_vector (3
downto 0);

IOL : inout std_logic_vector (7
downto 0);

IOR : inout std_logic_vector (7
downto 0);

CEL_L : in std_logic;

CER_L : in std_logic;

OEL_L : in std_logic;

OER_L : in std_logic;

RHWLL : in std_logic;

RHWLR : in std_logic;

BUSYL_L : out std_logic;

BUSYR_L : out std_logic

)i
end DPRAM_ASYNC;

architecture RTL of DPRAM_ASYNC is

subtype DPRAMWORD is std_logic_vector (7 downto 0);
type DPRAMARRAY is array (0 to 2**3-1) of DPRAMWORD;

signal DPRAM D :
signal AL_IN :
signal AR_IN :
signal ALHLD :
signal ARHLD:

DPRAMARRAY;

integer range 0 to 2**3-1;
integer range 0 to 2**3-1;
std_logic_vector (3 downto 0);
std_logic_vector (3 downto 0);

signal RHWL : std_logic;
signal CEL_L_D : std_logic;
signal CER_L_D : std_logic;
signal CEDIR : std_logic;

begin

- HATTA AT

-- HA7YA A NECROFE T

AL_IN <= CONV_INTEGER (AL); - ®
AR_IN <= CONV_INTEGER (AR) ;

-—- EZAHFTI—X

CEL_L_D <= CEL_L after lns; - ®
CER_L_D <= CER_L after 1ns;
RHWL <= '0' when ((RHWLL='0'and CEL_L='0') or
(RHWLR='0' and CER_L='0')) else 'l';
process (RHWL) begin
if (RHWL'event and RHWL = '1') then
if (CEL_L_D ='0') then
DPRAM_D(AL_IN) <= IOL; -- @
elsif (CER_L_D='0') then
DPRAM_D(AR_IN) <= IOR;
end if;
end if;
end process;
- FMAHAEHLTI—X @
IOL <= DPRAM D(AL_IN) when (CEL_L='0' and
OEL_L='0' and RHWLL='1') else (others=>'7Z');
IOR <= DPRAM D(AR_IN) when (CER_L='0' and
OER_L='0' and RHWLR='1l') else (others=>'Z');
- ®
-- BUSY
process (CEL_L) begin
if (CEL_L'event and CEL_L = '0') then
ALHLD <= AL;
end if;
end process;
process (CER_L) begin
if (CER_L'event and CER_L = '0') then
ARHLD <= AR;
end if;
end process;
process (CER_L, CEL_L) begin
if (CER_L'event and CER_L = '0') then

CEDIR <= '1';
elsif (CEL_L'event and CEL_L = '0') then
CEDIR <= '0';

end if;
end process;
BUSYL_L <= '0' when (CEL_L='0' and CER_L='0"'
and ARHLD=AL and CEDIR='0') else 'l';
BUSYR_L <= '0' when (CER_L='0' and CEL_L='0"'
and ALHLD=AR and CEDIR='l') else 'l';
end RTL;
configuration CFG_DPRAM_ASYNC of DPRAM_ASYNC is
for RTL
end for;
end CFG_DPRAM_ASYNC;
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(VX F2.40) Fa7Jb - R— bSRAMDVerilog HDL 525k (dpram_async.v)

module DPRAM_ASYNC (AL, AR, IOL, IOR, if (CEL_L_D==1'b0)

CEL_L, CER_L, OEL_L, OER_L, DPRAM_D[AL] <= IOL;

RHWLL, RHWLR, BUSYL_L, BUSYR_L); else if (CER_L_D==1'b0)
parameter ADDRESS = 4; DPRAM_D[AR] <= IOR;
parameter DATA_WIDTH = §; end
parameter DELAY = 1 ; /l FEHHELTT—X
“define WIDTH 8 assign IOL = (CEL_L==1'b0 & OEL_L==1'b0 &
input [ADDRESS-1:0] AL, AR; RHWLL==1'b1)?
inout [DATA_WIDTH-1:0] IOL, IOR; DPRAM_D[AL] : 'WIDTH'bz;
input CEL_L, CER_L, OEL_L, OER_L, RHWLL, RHWLR; assign IOR = (CER_L==1'b0 & OER_L==1'b0 &
output BUSYL_L, BUSYR_L; RHWLR==1'b1)?

DPRAM_D[AR] : 'WIDTH'bz;
//reg [DATA_WIDTH-1:0] DPRAM_D [0:7]; // BUSY
reg [DATA_WIDTH-1:0] DPRAM D [O0: (1<<(ADDRESS-1))-1];
//wire [(2**(ADDRESS-1))-1:0] AL_IN, AR_IN; always @(negedge CEL_L)
reg [ADDRESS-1:0] ALHLD, ARHLD; begin
wire RHWL, CEL_L_D, CER_L_D; ALHLD <= AL;
end
/] BATTA A
assign RHWL = ((RHWLL== 1'b0 & CEL_L==1'b0) \ always @(negedge CER_L)
(RHWLR==1'b0 & CER_L==1'b0))? begin
1'b0: 1'b1; ARHLD <= AR;

/1 AT T A A SEEIRODER T end
/I BEAHTT—X assign BUSYL_L = (CEL_L==1'b0 & CER _L==1'b0 &
assign #DELAY CEL_L_D = CEL_L; (ARHLD == AL))? 1'b0 : 1'bl;

assign #DELAY CER_L_D

CER_L; assign BUSYR_L = (CER_L==1'b0 & CEL_L==1'b0 &
(ALHLD == AR))? 1'b0 : 1'bl;
always @ (posedge RHWL) endmodule

begin
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library IEEE;

use IEEE.std_logic_1164.all ;
use IEEE.std_logic_misc.all ;
use IEEE.std_logic_unsigned.all ;
use IEEE.std_logic_arith.all ;

entity ISA is

generic( IOADDR_B : bit_vector := X"300"); --300h
port (
RST_ N : in std_logic;
SYS_CLK :in std_logic;
SD inout std_logic_vector (7
downto 0) ;
SA in std_logic_vector (15
downto 0);
IOR_N : in std_logic;
IOW._N : in std_logic;
AEN : in std_logic
);
end ISA;

architecture RTL of ISA is
signal IOCS,IOCS1,I0CS2 : std_logic;
signal IOWl,IOW2,IO0W_F : std_logic;
signal IOADDR : std_logic_vector (11l downto 0);
signal SD1, SD2, SREG : std_logic_vector (7 downto 0);
begin
- BATTA A~
SD <= SREG when (IOCS='l' and IOR_N='0' and
AEN='0') else "ZZZZZZZZ";
-- AP YA A MECIRODIE T
TOADDR <= TO_STDLOGICVECTOR (IOADDR_B) ;
I0OCS <= '1l' when (SA = "0000" & IOADDR) and
(AEN='0") else '0'; --300h (D
process (SYS_CLK) begin
if (SYS_CLK'event and SYS_CLK='1l') then
I0CS1 <= IOCS;

I0CS2 <= IOCS1;
end if;
end process;

process (SYS_CLK) begin
if (SYS_CLK'event and SYS_CLK='l') then
IOWl <= not IOW_N;
I0W2 <= IOW1;
end if;
end process;

IOW_F <= '1l' when IOW2='1l' and IOW1l='0' and
TOW_N ='1' else '0'; -- @

process (SYS_CLK) begin
if (SYS_CLK'event and SYS_CLK='l') then
SD1 <= SD;
SD2 <= SD1;
end if;
end process;

process (SYS_CLK, RST_N) begin
if (RST_N='0') then
SREG <= "00000000";
elsif (SYS_CLK'event and SYS_CLK='l') then
if (IOW_F ='1' and I0CS2='1"') then -- ®
SREG <= SD2;
end if;
end if;
end process;

end RTL;

configuration CFG_ISA of ISA is
for RTL
end for;

end CFG_ISA;

(VA BN2.42) ISA/NR « 128 —T x—A + O O—5DVerilog HDL &Gk (isa.v)

module ISA(RST N, SYS_CLK, SD, SA, IOR_N, IOW_N,
AEN) ;

parameter IOADDR = 16'h0300;

input RST_N, SYS_CLK, IOR_N, IOW_N, AEN;

inout [7:0] SD;

input [15:0] SA;

wire IOCS;

reg IOCS1,IOCS2;
reg IOW1l,IOW2;
wire IOW_F;

reg [7:0] SD1, SD2, SREG;

/I BATHA AT~
assign SD = (IOCS==1'bl & IOR_N==1'b0 &

AEN==1'b0)? SREG : 8'bz;
/1 BT T A A SEROET
assign IOCS = ((SA==IOADDR) & (AEN==1'b0))? 1'bl
: 1'b0; //300h

always @ (posedge SYS_CLK)
begin
I0CS1 <= IOCS;
I0CS2 <= I0CS1;
end
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end

always @ (posedge SYS_CILK)
begin always @(posedge SYS_CLK or negedge RST_N)

IOWl <= ~IOW_N; begin

IOW2 <= IOW1; if (RST_N==1'b0)
end SREG <= 8'b00000000;

else
assign IOW_F = (IOW2==1'bl & IOWl==1'b0 & begin
IOW_N==1'bl)? 1'bl : 1'b0; if (IOW_F==1'Db1)
SREG <= SD2;

always @ (posedge SYS_CLK) end
begin end

SD1 <= SD;

SD2 <= SD1; endmodule
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