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13

14

15 LIBRARY ieee;
16 USE ieee.std_logic_1164 .ALL;

17

18 ENTITY receiver IS

19 PORT (

20 clock : IN std_logic;

21 arstn : IN std_logic;

22 fc_reg : IN std_logic_vector ( 7 DOWNTO O0);
23 block_read : OUT std_logic;

24 block_write : OUT std_logic;

25 event_read : OUT std_logic;

26 reset_evid : OUT std_logic;

277 im_din : OUT std_logic_vector (31 DOWNTO O0);
28 im_dinval : OUT std_logic;

29 reg_data : OUT std_logic_vector ( 7 DOWNTO O0);
30 reg_addr : OUT std_logic_vector ( 5 DOWNTO O0);
31 reg_load : OUT std_logic;

32 reg_read : OUT std_logic;

33 reg_lock : OUT std_logic;

34 tid : OUT std_logic_vector ( 3 DOWNTO O0);
35 fiD : IN std_logic_vector (31 DOWNTO O0);
36 fiTEN_N : IN std_logic;

37 fiCTRL_N : IN std_logic;

38 fiDIR : IN std_logic;

39 fiBEN_N : IN std_logic;

40 foBSY_N : OUT std_logic

41 ) ;

42 END receiver;

43

44 LIBRARY ieee;

45 USE ieee.std_logic_1164 .ALL;

46 USE work.my_conversions .ALL;

477 USE work.my_utilities .ALL;

48

49 ARCHITECTURE SYN OF receiver IS

50

51 CONSTANT CMD_FECTRL : std_logic_vector := "11000100";
52 CONSTANT CMD_FESTRD : std_logic_vector := "01000100";
53 CONSTANT CMD_STBWR : std_logic_vector := "11010100";
54 CONSTANT CMD_STBRD : std_logic_vector := "01010100";
55 CONSTANT CMD_RDYRX : std_logic_vector := "00010100";
56

57 CONSTANT EACHWORD : std_logic_vector := "01";

58 CONSTANT EACH128W : std_logic_vector = "10";

59 CONSTANT EACH16KW : std_logic_vector = "11";

60

6l TYPE input_state IS (

62 IS_IDLE,

63 IS_EVAL,

64 IS_FECTRL,

65 IS_FESTRD,

66 IS_STBWR,
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IS_STBRD,
IS_EVDATA) ;

TYPE

flow_state IS

FS_IDLE,
FS_COUNT,
FS_BUSY,
FS_WAIT) ;

(

TYPE feebus_state IS

FB_INPUT,
FB_FLOAT,
FB_OUTPUT,
FB_RESET
)i
BEGIN
main PROCESS (clock, arstn)
VARIABLE flow_present flow_state;
VARIABRLE flow_next flow_state;
VARIABLE input_present input_state;
VARIABLE input_next input_state;
VARIABLE feebus_present feebus_state;
VARIABLE feebus_next feebus_state;
VARIABLE f_count std_logic_vector
VARIABLE f_count_init std_logic_vector
VARIABLE f_count_of std_logic;
VARIABLE Db_rxany boolean;
VARIABLE b_rxdat boolean;
VARIABLE b_rxcmd boolean;
VARIABRLE command_code std_logic_vector
VARIABLE command_tid std_logic_vector
VARIABLE command_param std_logic_vector
VARIABLE download std_logic;
BEGIN
IF (arstn = '0') THEN
foBSY_N <= '1";
block_read <= '0";
block_write <= '0";
event_read <= '0";
reset_evid <= '0";
im_din <= (OTHERS => '0"'");
im_dinval <= '0";
reg_data <= (OTHERS => '0"'");
reg_addr <= (OTHERS => '0"'");
reg_load <= '0";
reg_read <= '0";
reg_lock <= '0";
tid <= (OTHERS => '0"'");
flow_present = FS_IDLE;
flow_next = FS_IDLE;
input_present = IS_IDLE;
input_next = IS_IDLE;
feebus_present = FB_INPUT;
feebus_next = FB_INPUT;
f_count = (OTHERS => '0");
f_count_init = (OTHERS => '0");
b_rxany = false;
b_rxdat = false;
b_rxcmd = false;
command_code = (OTHERS => '0");
command_tid = (OTHERS => '0");

(14 DOWNTO O0);
(14 DOWNTO O0);

’

(7 DOWNTO 0)
(3 DOWNTO 0)
(18 DOWNTO O

)i
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ELSIF

command_param (OTHERS => '0");
download = '0"';

CASE fc_reg (1l DOWNTO 0) IS
WHEN EACHWORD =>

f_count_init := "111111111111111";
WHEN EACH128W =>
f_count_init := "000000001111110";
WHEN EACH16KW =>
f_count_init := "011111111111110";
WHEN OTHERS =>
f_count_init := "O011111111111110";
END CASE;
b_rxany = (fiDIR = '0') AND (fiTEN_N

f_count_of f_count (14);

IF (b_rxany) OR (flow_present = FS_IDLE)

f_count := f_count_init;
ELSE

f_count := dec(f_count);
END TIF;

CASE flow_present IS
WHEN FS_IDLE =>

IF (download = '1') THEN
flow_next := FS_COUNT;
ELSE
flow_next := FS_IDLE;
END TIF;
WHEN FS_COUNT =>
IF (f_count_of = '1'") AND (b_rxany)
flow_next := FS_BUSY;
ELSE
flow_next := FS_COUNT;
END TIF;
WHEN FS_BUSY =>
flow_next := FS_WAIT;
WHEN FS_WAIT =>
IF (download = '0O') THEN
flow_next := FS_IDLE;
ELSIF (NOT b_rxany) THEN
flow_next := FS_COUNT;
ELSE
flow_next := FS_WAIT;
END TIF;
END CASE;
flow_present := flow_next;

IF (flow_next FS_BUSY) THEN
foBSY_N <= '0"';

ELSE
foBSY_N <= '1";
END TIF;
b_rxdat := b_rxany AND (fiCTRL_N =

IF (input_present = IS_STBWR) THEN
im_dinval <= bool2sl (b_rxdat);

im_din <= fiD;
ELSE

im_dinval <= '0"';

im_din <= (OTHERS => '0"'");
END TIF;

IF (input_present = IS_FECTRL) THEN
reg_load <= '1"';
ELSE

(clock'event AND clock = '1') THEN

= o)

THEN

THEN



199 reg_load <= '0';

200 END TIF;

201 IF (input_present = IS_FESTRD) THEN

202 reg_read <= '1"';

203 ELSE

204 reg_read <= '0';

205 END TIF;

206 reg_data <= command_param ( 7 DOWNTO O0);
207 reg_addr <= command_param (13 DOWNTO 8);
208 reg_lock <= NOT bool2sl (input_present = IS_IDLE);
209

210 IF (input_present = IS_STBRD) THEN

211 block_read <= '1"';

212 ELSE

213 block_read <= '0';

214 END TIF;

215

216 IF (input_present = IS_STBWR) THEN

217 block_write <= '1"';

218 ELSE

219 block_write <= '0"';

220 END TIF;

221

222 IF (input_present = IS_EVDATA) THEN

223 event_read <= '1"';

224 ELSE

225 event_read <= '0';

226 END TIF;

227

228 IF (input_present = IS_EVAL AND command_code = CMD_RDYRX) THEN
229 reset_evid <= '1"';

230 ELSE

231 reset_evid <= '0';

232 END TIF;

233

234 CASE input_present IS

235 WHEN IS_IDLE =>

236 download := '0"';

237 IF (b_rxcmd) THEN

238 input_next := IS_EVAL;

239 ELSE

240 input_next := IS_IDLE;

241 END TIF;

242 WHEN IS_EVAL =>

243 download := '0"';

244 IF (command_code = CMD_FECTRL) THEN
245 input_next := IS_FECTRL;

246 ELSIF (command_code = CMD_FESTRD) THEN
247 input_next := IS_FESTRD;

248 ELSIF (command_code = CMD_STBWR) THEN
249 input_next := IS_STBWR;

250 ELSIF (command_code = CMD_STBRD) THEN
251 input_next := IS_STBRD;

252 ELSIF (command_code = CMD_RDYRX) THEN
253 input_next := IS_EVDATA;

254 ELSE

255 input_next := IS_IDLE;

256 END TIF;

257 WHEN IS_FECTRL =>

258 download = '0"';

259 input_next := IS_IDLE;

260 WHEN IS_FESTRD =>

261 download = '0"';

262 input_next := IS_IDLE;

263 WHEN IS_STBWR =>

264 download := '1"';
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IF (b_rxcmd)
input_next
ELSE
input_next
END TIF;
WHEN IS_STBRD
download :=
IF (b_rxcmd
input_next
ELSE
input_next
END TIF;
WHEN IS_EVDATA
download :=
IF (b_rxcmd
input_next
ELSE
input_next
END TIF;
END CASE;
input_present :=

THEN
IS_IDLE;

IS_STBWR;

=>

IOI;

OR feebus_present
:= IS_IDLE;

IS_STBRD;

=>

IOI;

OR feebus_present

:= IS_IDLE;

:= IS_EVDATA;

input_next ;

tid <= command_tid;

b_rxcmd := b_rxany AND (fiCTRL_N
IF (b_rxcmd) THEN
command_code = fiD( 7 DOWNTO

command_tid
command_param
END TIF;

£iD (11 DOWNTO
:= £iD (30 DOWNTO

CASE feebus_present IS

WHEN FB_INPUT

=>

IF (fiBEN_N = '1') THEN
feebus_next = FB_FLOAT;
ELSE
feebus_next = FB_INPUT;
END TIF;
WHEN FB_FLOAT =>
IF (fiBEN_N = '0') THEN
IF (fiDIR = '0') THEN
feebus_next = FB_INPUT;
ELSE
feebus_next := FB_OUTPUT;
END TIF;
ELSE
feebus_next = FB_FLOAT;
END TIF;
WHEN FB_OUTPUT =>
IF (fiBEN_N = '1') THEN
feebus_next := FB_FLOAT;
ELSIF (fiDIR = '0') THEN
feebus_next = FB_RESET;
ELSE
feebus_next := FB_OUTPUT;
END TIF;
WHEN FB_RESET =>
feebus_next := FB_INPUT;

END CASE;
feebus_present

END IF;
END PROCESS;

END SYN;

:= feebus_next;

= FB_RESET)
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