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recei ver.vhd
VHDL file for Xilinx XC4000E series FPGA on PMC daughter
board of Panette PClI Board.
In order to receive data from DCM nodul e, and put data
into Panette’s DRAM . 16X32 Dual Port FIFO w. comon
clock is inplenented.
Witten by: Steve Xu Lin
Date Created: 05/22/97
- - Version: 2.51 *
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--* 06/30/97 by Steve Lin

.- Added logic to wirte 5 nore words to FIFO after the HOLD is
assert ed.

Added STROBE to wirte data into DRAM

_kkkhkkkhkhkxkhkhkhkkhkhkkhkhkhkkhkhkkk ReVI S| on H| St ory SRR R I R R R S I R I O

L I I S T TR T N T I I

08/ 16/ 97 by Steve Lin
Changed all signals to be Std_Logic.

08/ 21/97 by Steve Lin
Hold will be asserted when fifo is 1/2 full, which allows
8 words to be witten into fifo.
After rd goes low, if there is a last word which did not witten
into DRAM but it’s on the data bus, a strobe wil be provided.
Therefore, Panette need to at |east accept one word after it
renmoves rd.
09/ 25/ 97 by Steve Lin
Add METAMOR PIN attributes, add signal AEN, add data_strobe
process in order to handl e the AEN
10/ 10/ 97 by Steve Lin
Reduce the logic in process read to nmake the sythesis faster
fromfew hours to about 15 min with high effort
12/ 04/ 97 by Steve Lin
-- Remove NPACKET, and add LAST to indicate the |ast word of a packet.

library | EEE;

use | EEE. std | ogic_1164. all
--library xbl ox;

--use xblox.all;

library METAMOR,
use METAMOR attri butes. all;
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--* Signal interface for receiver. last and ECP are signals

--* to indicate begin and end of packet.
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entity receiver is
port (
data_in: in std |logic vector(31 downto 0);
data_out: out std_|ogic vector(31 downto 0);
enpty, hold, EOP, nready, strobe: out std_logic;
clock, rd, valid, last, reset, AEN. in std_logic);

-- assignnent signals to pins



attribute pinnumof data in : signal is "pl0,pll, pl2, pl3,
p15, pl16, p17, pl18, pl9, p20, p21, p22, p23, p24,
p27, p28, p29, p30, p31, p32, p33, p34, p35, p36, p38, p39, p40, p4l, p42, p43, pd4, pas"
attribute pinnumof data out : signal is
"pl150, pl49, pl48, pl147, pl46, pl4a5, pld4d, pl43, pl4l, pl40, p139, p138, p137, p136, pl35, pl134
, p133, p132, p129, pl128, p127, pl126, pl125, pl24, p123, p122, p121, p120, p118, p117, p116, pl115

attribute pi nnum of enpty : signal is "P112"
attribute pi nnum of hold . signal is "P8";
attribute pi nnum of ECP . signal is "P113"
attri bute pi nnum of nready . signal is "P9";
attribute pinnum of strobe . signal is "pl14";
attribute pinnum of clock . signal is "p4";
attribute pinnumof rd : signal is "pll1l";
attribute pinnum of valid : signal is "p6";
attribute pinnum of | ast : signal is "p7";
attribute pinnum of reset : S|gnal is "p46"
attribute pinnum of AEN . signal is "pl1l0"

attribute FAST: bool ean;
attribute FAST of data out: signal is true;

attribute Xilinx BUFG bool ean;
attribute xilinx_bufg of strobe: signal is true;
attribute xilinx_bufg of AEN. signal is true;
attribute xilinx_bufg of clock: signal is true;
-- attribute xilinx_GSR bool ean;
-- attribute xilinx_GSR of reset: signal is true;
end receiver;
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archi tecture behave of receiver is
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-- conmponent STARTUP
-- port (GSR in std_logic);
-- end conponent;

constant height: integer := 15;
constant word_wi dth: integer := 31;

type fifo_array is array(height dowto 0) of std_logic_vector(word_ w dth downto
0);

--/* Declare Internal Signals */
signal fifo: fifo_array;
signal direction: std logic; --determine full or enpty

--/* enpty_flag is readback of enpty signal */
- signal enpty flag: std_logic;

signal lastwd: integer range 0 to height; --wptr of the last word in a
pkt

signal last _flag: std_ | ogic;

signal wptr, rdptr: integer range 0 to height;

signal drmuxout: std_Ilogic_vector(word w dth downto 0);
begi n

-- Ul: STARTUP port map (gsr => reset);

EE R R I R R I R I O I I R O I R R I R S R I R R R R

--* Initialize FIFO



IR SRR E R R EEEEEREEEEEEEEEREEEEEEEEEREEEEREEEREEEEREEEREEEEEEEEEEREEEEEE]

initialO: process(reset,clock,valid, wptr,data_in)
begi n
if (reset="1") then
fifo(0) <=(others =>"0") ;
elsif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=0) then
fifo(0) <= data_in;
end if;
end if;
end process;

initiall: process(reset,clock,valid,wptr,data_in)
begi n
if (reset="1") then
fifo(l) <= (others =>'0");
elsif ((clock’ event)and(clock="1")) then
if (valid =1")and (wptr=1) then
fifo(l) <= data_in;
end if;
end if;
end process;
initial2: process(reset,clock,wptr, data_in, valid)
begi n
if reset="1 then
fifo(2) <= (others =>'0");
el sif ((clock event)and(clock="1")) then
if (valid =21 )and (wptr=2) then
fifo(2) <= data_in;
end if;
end if;
end process;
initial 3: process(reset,clock,wptr,valid,data_in)
begi n
if reset="1" then
fifo(3) <= (others =>"0");
el sif ((clock’event)and(clock="1")) then
if (valid ="1")and (wptr=3) then
fifo(3) <= data_in;
end if;
end if;
end process;
initial 4. process(reset,clock,wptr,valid,data in)
begi n
if reset="1" then
fifo(4) <= (others =>"0");
el sif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=4) then
fifo(4) <= data_in;
end if;
end if;
end process;
initial5: process(reset, clock)
begin
if reset="1" then
fifo(5) <= (others =>"0");



el sif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=5) then
fifo(5) <= data_in;
end if;
end if;
end process;
initial 6: process(reset, clock)
begi n
if reset="1 then
fifo(6) <= (others =>'0");
el sif ((clock’event)and(clock="1")) then
if (valid ="1")and (wptr=6) then
fifo(6) <= data_in;
end if;
end if;
end process;
initial7: process(reset, cl ock)
begin
if reset="1 then
fifo(7) <= (others =>"0");
el sif ((clock’ event)and(clock="1")) then
if (valid =1")and (wptr=7) then
fifo(7) <= data_in;
end if;
end if;
end process;
initial 8 process(reset, clock)
begin
if reset="1 then
fifo(8) <= (others =>"0");
el sif ((clock’ event)and(clock="1")) then
if (valid =1")and (wptr=8) then
fifo(8) <= data_in;
end if;
end if;
end process;
initial9: process(reset, cl ock)
begi n
if reset="1" then
fifo(9) <= (others =>'0");
elsif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=9) then
fifo(9) <= data_in;
end if;
end if;
end process;
initial 10: process(reset, clock)
begi n
if reset="1" then
fifo(10) <= (others =>'0");
el sif ((clock’ event)and(clock="1")) then
if (valid ="1")and (w ptr=10) then
fifo(10) <= data_in;
end if;
end if;
end process;
initial 11: process(reset, clock)



begin
if reset="1 then
fifo(1ll) <= (others =>0");
el sif ((clock’event)and(clock="1")) then
if (valid =1")and (wptr=11) then
fifo(1ll) <= data_in;
end if;
end if;
end process;
initial 12: process(reset, clock)
begi n
if reset="1" then
fifo(1l2) <= (others =>"0");
el sif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=12) then
fifo(12) <= data_in;
end if;
end if;
end process;
initial 13: process(reset, clock)
begi n
if reset="1" then
fifo(13) <= (others =>'0");
el sif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=13) then
fifo(13) <= data_in;
end if;
end if;
end process;
initial 14: process(reset, clock)
begi n
if reset="1 then
fifo(14) <= (others =>"0");
el sif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=14) then
fifo(l4) <= data_ in;
end if;
end if;
end process;
initial 15: process(reset, clock)
begi n
if reset="1 then
fifo(15) <= (others =>"0");
el sif ((clock’ event)and(clock="1")) then
if (valid ="1")and (wptr=15) then
fifo(15) <= data_in;
end if;
end if;
end process;
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--* Check if the end of packet is encountered, and tracking the last word
--* within the packet
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Track_ | astwd: process(clock, reset, rdptr, lastwd, |ast)



begin
if reset="1 then
last _flag <= '0’;
elsif (((clock  event) and (clock="1")) and(last = 1)) then
last _ flag <= "17;
end if;
if (rdptr = lastwd+1l)and (last="0") then
last_flag<="0";
end if;
end process;
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-- Tracking last word
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Last _word: process(clock, reset, |ast)
begi n
if reset ='1 then
| astwd <= 15;
elsif (((clock’ event) and (clock="1")) and (last = '1")) then
lastwd <= wrptr;
end if;
end process;
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--* Control Logic to determ ne Hold, Enpty, etc.
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control : process(clock, reset, rdptr, wptr)
begi n
if reset="1 then
direction<="1
el sif ((clock’ event)and(clock="1")) then
if ((rdptr>wptr)and((rdptr-wptr)<10)) then
direction <=1
elsif ((wptr>dptr)and((wptr-rdptr)<2)) then
direction <=' 0’
end if;
end if;
end process;
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--* Increnent Read Pointer and generate enpty signa
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read_ptr: process(fifo, reset, rd, rdptr, AEN)
begi n
if reset ='1 then
rdptr <= 0;
el sif ((AEN event)and(AEN="0")) then
if ((rd="1")and(rdptr=height)) then
rdptr <= 0;
elsif ((rd ="1")and(rdptr<height)) then
rdptr <= rdptr+1;
end if;
end if;
end process;
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--* Increnent the wite pointer and generate HOLD | ogi c
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Hol d_DCM process(clock, reset, rdptr, direction, wptr)
begi n

if reset =1 then
hold <= "0’
elsif ((clock’event)and(clock="0")) then
if (((rdptr-wrptr)=9)and(direction="1")) or
(((wptr-rdptr)=7)and(direction="0")) then
-- (((wptr-rdptr)=22) and (direction="0")) then **32 deep
hol d<="1";
elsif (((wptr-rdptr)<7)and(wrptr>rdptr)) or
(((rdptr-wptr)>9)and(rdptr>wptr)) then
hold <=0’
end if;
end if;
end process;
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-- Generate HOLD to control data fl ow
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Wite ptr: process(clock, wptr, reset)
begi n

if reset =1 then
wrptr <= 15;
el sif ((clock’ event) and (clock="0")) then
if ((valid =" 1")and(w ptr=height)) then
wr pt r <=0,
elsif ((valid = 1")and(w ptr<height)) then
wrptr <= wptr+1;
end if;
end if;
end process;
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--* output of FIFO
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tri_state: process(rd, dmuxout)
begi n

if (rd="1") then
dat a_out <= dnuxout;
el se
data_out <= (others =>"'X) ;
end if;
end process;

IR R R R R R R R I R I R R I R R R R I R R R I R O R

--* Error checking
--* if there is no clock or reset=1, nready = 1 (false)
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error_check: process(clock, reset)
begi n

if reset =1 then
nready <= "1’
elsif ((clock' event) and (clock="1")) then
nready <= '0’
end if;
end process;
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-k Generate STROBE signal to wite data i nto PAM DRAM upon recei vi ng

- t he AEN from PAM
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data_strobe: process(AEN, reset)
begi n
if (reset="1") then
strobe <= "0’
elsif (AEN="1") then
strobe <="'1" ; -- after 3 NS
el se
strobe <="'0’
end if;
end process;
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-** Data MJX or tri-state buffer to isolate data fromdata out bus
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dat a_mux: process(rdptr, fifo, reset)
begi n
if reset="1 then
dmuxout <=fi fo(0);
el se
dnmuxout <=fifo(rdptr);
end if;
end process;
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-** Generate End of Packet logic to inform PAMETTE that the word is last word
-** within the | ast packet
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END PKT: process(reset, lastwd, last_flag, rdptr, rd)

begi n

if (reset ='1') then
EOP <=0

elsif ((rd="1")and(rdptr=lastwd)and(last_flag="1")) then
EOP <= "1’

el se
EOP <=0

end if;

end process;
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*

--** Cenerate EMPTY signa to tell PAMto stop reading
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*

t

enpty _fifo: process(reset, wptr, rdptr, AEN, clock)
begi n
if reset =1 then
enpty <= '1";
el sif (((clock’ event) and(clock="0")) or((AEN event) and(AEN="0")))
hen

if ((rdptr=wptr-1) or (rdptr=15+wptr)) then
enpty<="1";
elsif ((rdptr=wptr-2) or (rdptr=14+wptr)) then



enpty<= "0’
end if;
end if;
end process;

end behave;



