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1

2 --Signal nanming conventions

3 -- ON chip signals are not preficed

4 -- Upper part of the on-board bus signale preficed with iu_
5 -- Lower part of the on-board bus signals preficed with il_
6 -- Upper part of pc bus pu_
7 -- Lower part of pc bus pl _
8 -- Backpl ane bus bp_
9 -- fiber output fo_
10 -- fiber input fi_
11

12

13

14 --

15 -- take care of witing data to the onboard bus

16 --

17 library ieee;
18 use ieee.std_logic_1164.all;
19 use work.nunmeric_std.all;

20

21 entity wite_to_ibus is

22

23 port (

24 clk :in std_logic;

25 reset : in std_logic;

26 iu_req : out std_logic;

27 iu_ack :in std_logic;

28 iu_io : out std_logic_vector(15 downto 0);
29 data : in std_logic_vector(15 downto 0);
30 req : in std_logic;

31 ack : out std_logic);

32

33 end wite_to_ibus;

34

35 architecture wite_to_ibus_arch of wite_to_ibus is
36 type iu_wite_state is (idle, hs,iu_hsl,iu_hs2);

37 signal iu_wite : iu_wite_state;

38 signal tinmeout : unsigned(3 downto 0);
39 begin -- wite_to_ibus_arch

40

41 iu_witer: process (clk, reset)

42 begin -- process iu_witer

43 if reset ="'1 then -- asynchronous reset (active |ow)
44

45 elsif clk'event and clk = '1' then -- rising clock edge
46 ack <= '0'";

47 iu_req <= '0";

48 case iu_wite is

49 when idle =>

50 if (req ='1") then

51 iu_io <= data;

52 ack <= '1';

53 iu_wite <= hs;

54 timeout <= "0000";

55

56

57 H

58 1

59 if (req ='0") then

60 iuwite <= iu_hsl;

61 timeout <= "0000";

62 el se

63 if (timeout = "1111") then
64 iuwite <= iu_hsl;

65 timeout <= "0000";

66 el se

67 timeout <= tineout+1;

68 end if;

69 end if;

70 when iu_hsl =>

71 iu_req <= "1';

72 if (iu_ack ="'1') then

73 iu_req <= ;

74 iuwite <= iu_hs2;

75 el se

76 if (timeout = "1111") then
77 iuwite <= idle;

78 el se

79 timeout <= tineout+1;

80 end if;

81 end if;

82 when iu_hs2 => -- no tineout here because by this
83 -- stage we know there is sonething
84 -- at the other end
85 if (iu_ack ='0") then

86 iuwite <= idle;

87 end if;

88 when ot hers =>

89 iuwite <= idle;

90 end case;

91 end if;

92 end process iu_witer;
93 end wite_to_ibus_arch;

95 library ieee;
96 use ieee.std_logic_1164.all;
97 use work.nuneric_std.all;

98

99 --

100 -- This block reads data fromthe on board bus when addressed. It captures and
101 -- acts on conmand data and places other data or address info in the on

102 -- chip buffers.

103 -- Each transaction typically consists of two transfers, an address transfer
104 -- followed by a data transfer. There are a few exceptions where only an
105 -- address transfer is required, nanelly a soft reset and switching to

106 -- | oopback node.

107 -- \Wen the code detects an address transfer it check to see if it is being
108 -- addressed. If it is then enables itself. Thie chip stays enabled untill
109 -- another address transfer occurs. In this way the chip can accept follow
110 -- up data transfers.

111 --

112

113 entity read_from.ibus is

114

115 port (

116 clk in std_l ogic;

117 reset in std_l ogic;

118 il_req in std_l ogic;

119 il_ack : out std_l ogic;

120 il_io in std_|l ogi c_vector (15 downto 0);

121 data : buffer std_l ogic_vector(15 downto 0);

122 address: buffer std_|l ogi c_vector(7 downto 0);

123 req : out std_l ogic;
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124 ack in std_l ogic;

125 i_amrenote:in std_l ogic;

126 ny_data_address:in std_|l ogi c_vector (3 downto 0);
127 ny_ctrl _address:in std_|l ogi c_vector (3 downto 0);
128 | oopback_st ate: buffer std_| ogic;

129 request _reset:out std_l ogic;

130 counter_start:out unsi gned(7 downto 0);

131 count er _end: out unsi gned(7 downto 0);

132 il_i_am addressed: buffer std_|logic;

133 dip_switch:in std_|l ogi c_vector (7 downto 0));
134

135 end read_from.i bus;

136

137 architecture read_from.ibus_arch of read_from.ibus is
138 type il _read_type is (idle ami_addressed,il_hs_for_address,il_hs_for_data,

139 il _use_ctrl_data,internal _ackl,internal _ack2);
140 signal il _read_state : il_read_type;

141 signal tinmeout : unsigned(3 downto 0);

142 --signal il_i_am addressed : std_| ogic;

143 signal this_is_a_ctrl_transaction : std_|ogic;

144 begin -- read_from.ibus_arch

145

146 -- purpose: read fromthe on-board bus

147 -- type : sequenti al

148 -- inputs : clk, reset

149 -- outputs:

150 read_i bus: process (clk, reset)

151 begin -- process read_i bus

152 if reset ="'1 then -- asynchronous reset (active |ow)
153 il_i_am addressed <= '0';

154 this_is_a_ctrl_transaction <= '0';

155 | oopback_state <= '0";

156 -- by default |oad counter

157 counter_start <= "11111111";

158 counter_end <= "11111111";

159 for i in 7 downto O |oop

160 --counter_end(i) <= dip_switch(i);

161 end loop; -- i

162 elsif clk'event and clk = '1' then -- rising clock edge

163 il_ack <= '0";

164 req <= '0";

165 request_reset <= '0";

166 case (il _read_state) is

167 when idle =>

168 | oopback_state <= '0';

169 -- disable | oopback until things are working

170 if (il_req ="1") then

171 data <= il _io;

172 il _read_state <= am i _addressed;

173 timeout <= "0000";

174 end if;

175 when am.i _addressed =>

176 il _read_state <= idle;

177 if (data(15) = '1') then -- this is an address

178 il_i_am addressed <= '0'; -- any addtress transaction shoul d
179 -- reset select bits on all chips
180 this_is_a_ctrl_transaction <= '0';

181 if (data(12) = i_amrenote) then

182 if (data(1l downto 8) = ny_ctrl_address) then

183 this_is_a_ctrl_transaction <= '1';

184 il_i_am addressed <= '1';

185 -- | oopback_state <= data(4);

186 -- disable | oopback until things are working

187 request _reset <= data(5);

188 address <= data(7 downto 0);

189 il _read_state <= il _hs_for_address;

190 end if;

191 if (data(1l downto 8) = ny_data_address) then

192 il_i_am addressed <= '1';

193 address <= data(7 downto 0);

194 il _read_state <= il _hs_for_address;

195 end if;

196 end if;

197 el se

198 --

199 -- This is not an address, but if this chip is already addressed
200 -- then this will be a data transaction to conplete the previous
201 -- address transaction

202 --

203 if (il_i_amaddressed = '1') then

204 il _read_state <= il _hs_for_data;

205 el se

206 il _read_state <= idle;

207 end if;

208 end if;

209 when il _hs_for_address =>

210 il_ack <= "1";

211 if (il_req ='0") then

212 --

213 -- Only do an ack cycle if we are in | oopback node

214 --

215 if (loopback_state = '1') then

216 il _read_state <= internal _ackl;

217 el se

218 il _read_state <= idle;

219 end if;

220 el se

221 if (timeout = "1111") then

222 -- Hmthis timeout will lead to a spurious transaction, but not
223 -- to worry, there nust be a serious problem somewhere else in
224 -- this case

225 il _read_state <= idle;

226 el se

227 timeout <= tineout+1;

228 end if;

229 end if;

230 when il _hs_for_data =>

231 il_ack <= "1";

232 if (il_req ='0") then

233 --

234 -- things to do once the external transaction has conpleted
235 --

236 if (this_is_a ctrl_transaction = '1') then

237 il _read_state <= il _use_ctrl_data;

238 el se

239 il _read_state <= internal _ackl;

240 timeout <= "0000";

241 end if;

242 el se

243 if (timeout = "1111") then

244 --

245 -- If this tineout is triggered we are likely to keep | ooping.
246 -- By gong to an idle state we ensure that only 1 data transaction
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247 -- can take place anyway, thought there is a possibility of
248 -- losing a transaction as well.

249 --

250 il _read_state <= idle;

251 el se

252 timeout <= tineout+1;

253 end if;

254 end if;

255 if (this_is_a ctrl_transaction = '0") then
256 --

257 -- Get a junp start on conpleting internal transactions
258 --

259 req <= '1'; -- attenpt to transfer data out
260 end if;

261 when il _use_ctrl _data =>

262 --

263 -- VWat we do with the control data is conpletely dependent on the
264 -- chip all of the rest of this code should be fairly generic, if
265 -- alittl over elaborate in nost cases
266 --

267 if (address(1 downto 0) = "01") then

268 cl: for i inOto 7 |oop

269 counter_start(i) <= data(i);

270 counter_end(i) <= data(i+8);

271 end | oop cl;

272 end if;

273 -- Only do an ack if this is a | oopback
274 if (loopback_state = '1') then

275 il _read_state <= internal _ackl;

276 el se

277 il _read_state <= idle;

278 end if;

279 when internal _ackl =>

280 req <= '1';

281 if (ack ='1') then

282 timeout <= "0000";

283 req <= '0";

284 il _read_state <= internal _ack2;

285 el se

286 if (timeout = "1111") then

287 il _read_state <= idle;

288 el se

289 timeout <= tineout+1;

290 end if;

291 end if;

292 when internal _ack2 =>

293 req <= '0";

294 if (ack ='0") then

295 il _read_state <= idle;

296 el se

297 if (timeout = "1111") then

298 il _read_state <= idle;

299 el se

300 timeout <= tineout+1;

301 end if;

302 end if;

303 when others =>

304 il _read_state <= idle;

305 end case;

306 end if;

307 end process read_i bus;

308 end read_from.ibus_arch;

309

310 library ieee;

311 use ieee.std_logic_1164.all;
312 use work.numeric_std.all;

313

314 entity backplane_io is

315

316  port (

317 clk :in std_logic;

318 reset :in std_logic;

319 - -broken_hva :in std_logic;

320 bp_ctrl _bus : in std_logic_vector(15 downto 0);
321 wite_to_bp_addr : in std_logic_vector(7 downto 0);
322 wite_to_bp_req :in std_logic;

323 write_to_bp_ack : out std_logic;

324 bp_strobe : buffer std_logic;

325 bp_data : in std_logic_vector(15 downto 0);
326 read_frombp_addr : in std_logic_vector(7 downto 0);
327 read_frombp_data : out std_|logic_vector(15 downto 0);
328 read_frombp_req : in std_logic;

329 read_frombp_ack : out std_logic;

330 bp_addr _tristate : out std_logic;

331 bp_addr : out std_logic_vector(7 downto 0);
332 bp_data_tristate : out std_logic;

333 bp_data_direction_is_wite: buffer std_logic;

334 | edl : out std_logic);

335

336 end backpl ane_i o;

337

338 architecture backplane_io of backplane_io is

339 type bp_access_type is (idle,

340 wite wait,wite_settle, wite_strobe, wite_ack,
341 read_from bp, read_strobe, read_ack);

342 signal bp_access_state : bp_access_type;

343 signal timeout : unsigned(2 downto 0);

344 si gnal propagation_delay : unsigned(2 downto 0);

345 begin -- backplane_io

346

347 -- purpose: Read and wite data to the backplane. Since data is nultiplexed,
348 -- driving backpl ane through 1 process ensures no conflict can occur.
349 -- type : sequenti al

350 -- inputs : clk, reset

351 -- outputs:

352 --

353 propagation_del ay <= "010"; -- about 80ns

354 bp_access: process (clk, reset)

355 begin -- process bp_access

356 if reset ="'1 then -- asynchronous reset (active |ow)
357

358 elsif clk'event and clk = '1' then -- rising clock edge

359 wite_to_bp_ack <= "'0";

360 read_frombp_ack <= '0";

361 bp_data_direction_is_wite <= '0'; -- default to zero since this inplies
362 -- lower power dissipation

363 bp_data_tristate <= '1';

364 bp_strobe <= '0";

365 bp_addr _tristate <= "'1';

366 ledl <= '1';

367 case (bp_access_state) is

368 when idle =>

369 timeout <= (others =>"'0");
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370 if (wite_to_bp_req ="'1') then

371 bp_addr <= write_to_bp_addr;

372 -- let outputs settle before enabling drivers
373 --bp_data_tristate <= '0';

374 bp_data_direction_is_wite <= "1";
375 bp_access_state <= wite_wait;

376 timeout (others =>'0");

377 ledl <= ;

378 --bp_addr_tristate <= '0';

379 el se

380 if (read_frombp_req ="'1") then
381 bp_addr <= read_from bp_addr;
382 bp_data_tristate <= '0';

383 bp_access_state <= read_from bp;
384 --bp_addr_tristate <= '0";

385 end if;

386 end if;

387 when write_wait =>

388 --

389 -- This waitstate is needed to give the pld tine to activate its output
390 -- drive (which is done via the bp_data_direction_flag
391 --

392 bp_data_direction_is_wite <= "1';
393 bp_addr _tristate <= '0";

394 bp_access_state <= write_settle;

395 when wite_settle =>

396 ledl <= '0";

397 bp_data_direction_is_wite <= "1";
398 bp_data_tristate <= '0';

399 bp_addr _tristate <= '0';

400 if (timeout = propagation_delay) then
401 bp_access_state <= write_strobe;
402 timeout <= "000";

403 el se

404 timeout <= tineout+1;

405 end if;

406 when write_strobe =>

407 ledl <= '0';

408 bp_data_direction_is_wite <= "1';
409 bp_data_tristate <= '0';

410 bp_addr _tristate <= '0";

411 bp_strobe <= "1';

412 if (timeout = propagation_delay) then
413 bp_access_state <= write_ack;

414 wite_to_bp_ack <= "'1";

415 timeout <= (others =>"'0");

416 el se

417 timeout <= tineout+1;

418 end if;

419 when write_ack =>

420 ledl <= '0";

421 wite_to_bp_ack <= "'1";

422 if (wite_to_bp_req ='0") then

423 bp_access_state <= idle;

424 el se

425 if (timeout = "111") then

426 bp_access_state <= idle;

427 el se

428 timeout <= tineout+1;

429 end if;

430 end if;

431 when read_frombp =>

432 bp_data_tristate <= '0';

433 bp_addr _tristate <= '0';

434 if (timeout = propagation_delay) then
435 bp_access_state <= read_strobe;
436 tinmeout <= tineout+1;

437 el se

438 timeout <= tineout+1;

439 end if;

440 when read_strobe =>

441 bp_data_tristate <= '0';

442 bp_addr _tristate <= '0";

443 bp_strobe <= "'1";

444 if (timeout = propagation_delay) then
445 read_frombp_data(14 downto 0) <= bp_data(14 downto 0);
446 bp_access_state <= read_ack;

447 read_frombp_ack <= "1';

448 el se

449 timeout <= tineout+1;

450 end if;

451 when read_ack =>

452 read_frombp_ack <= "1';

453 if (read_frombp_req = '0") then
454 bp_access_state <= idle;

455 el se

456 if (timeout = "111") then

457 bp_access_state <= idle;

458 el se

459 timeout <= tineout+1;

460 end if;

461 end if;

462 when others => bp_access_state <= idle;
463 end case;

464

465 end if;

466 end process bp_access;

467

468 end backpl ane_i o;

469

470

471 library ieee;
472 use ieee.std_|logic_1164.all;
473 use work.nuneric_std.all;

474

475 - -

476 -- Read the counter values on the backplane, taking into account that the
477 -- counters are gruped in 24's so every 4 the 8 byte chunk is mssing.
478 - -

479

480 entity read_counters is

481  port (

482 clk :in std_logic;

483 reset :in std_logic;

484 phase :in std_logic;

485 data : buffer std_l ogic_vector(15 downto 0);

486 req : out std_logic;

487 ack :in std_logic;

488 bp_address : out std_logic_vector(7 downto 0);

489 bp_req : out std_logic;

490 bp_ack : in std_logic;

491 start_address:in unsigned(7 downto 0);

492 end_address:in unsigned(7 downto 0);
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reset _counters:buffer std_logic);
end read_counters;

architecture read_counters_arch of read_counters is

type counter_read_type is (idle,valid_address,increnent_address,test_end,
start_fetch, conplete_fetch,
transfer_to_pc, conpl ete_pc_transfer,
do_reset _counters);

signal counter_read_state : counter_read_type;

signal ol d_phase : std_|logic;

signal counter_address : unsigned(7 downto 0);

signal reset_count : unsigned(2 downto 0);

begin -- read_counters_arch

-- purpose: Take care of reading counter data fromthe backpl ane
-- type : sequenti al
-- inputs : clk, reset
-- outputs:
process (clk, reset)
begin -- process
if reset ="'1 then -- asynchronous reset (active |ow)
ol d_phase <= phase;
elsif clk'event and clk = '1' then -- rising clock edge
bp_req <= '0";
req <= '0";
ol d_phase <= phase;
reset _counters <= '0";
reset_count <= (others => '0");
case (counter_read_state) is
when idle =>
if ((old_phase = not phase)) then
-- Bus read triggered by change of phase.
if (start_address = "11111111") then
-- Special case (occurs after reset) which inhibits data read.

el se

count er _address <= start_address;
counter_read_state <= valid_address;
end if;
end if;
when val i d_address =>
if (counter_address(4 downto 3) = "11") then

-- This is not a valid address (only 24 counters per card)
counter_read_state <= test_end;
el se
counter_read_state <= start_fetch;
for i in O to 7 loop
bp_address(i) <= counter_address(i);
end loop; ~-- i

when start_fetch =>
bp_req <= "'1';
if (bp_ack = '1') then
bp_req <= '0";
counter_read_state <= conplete_fetch;

-- Set npost significant bit to phase

data(15) <= not phase;
end if;
when conplete_fetch =>
req <= '1';
if (bp_ack ='0") then
counter_read_state <= transfer_to_pc;
end if;
when transfer_to_pc =>
req <= '1';
if (ack = '1") then
req <= '0";
counter_read_state <= conplete_pc_transfer;
end if;
when conpl ete_pc_transfer =>
if (ack ='0") then
counter_read_state <= test_end;
end if;
when test_end =>

if (counter_address = end_address) then
counter_read_state <= do_reset_counters;
el se
counter_read_state <= increment_address;
end if;

when increnment _address =>
count er _address <= counter_address+1;
counter_read_state <= valid_address;

when do_reset_counters =>
reset _counters <= "1";
if (reset_count = "111") then
counter_read_state <= idle;
el se
reset_count <= reset_count+1;
end if;

when others =>
counter_read_state <= idle;
end case;
end if;

end process;

end read_counters_arch ;

library ieee;
use ieee.std_|logic_1164.all;

entity power_up is
port (clk: in std_|logic;
fast : in std_logic;
slow : in std_logic;
| ed2: out std_logic;
| ed3: out std_logic;
|

end power _up;

-- purpose: Handle graceful power-up, uses two RC filters on with

-- Ashort tine constant, one with a long time constant. My replace
-- long time constant RC with counter driven by external oscillator.

-- The main requirement is that the A/D reference buffers be shutdown
-- until the negative power rail has had a chance to stabilise.
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616 architecture power_up_arch of power_up is
617

618 begin -- power_up_arch

619 led2 <= fast;

620 | ed3 <= sl ow;

621 --

622 -- Hold reset high during initial power up
623 --

624 with (fast and (not slow)) select
625 reset <= '1'" when '1',

626 ‘0" when '0',

627 '0'" when others;

628 end power _up_arch;

629 --

630 -- end of power up section

631 --

632

633 library ieee;
634 use ieee.std_logic_1164.all;
635 use work.numeric_std.all;
636 --
637 -- looks afte actual transactions on the data bus.
638 --
639
640 entity tout is
641 port (ledl : out std_logic;
|

642 ed2 : out std_logic;

643 led3 : out std_logic;

644 clk : in std_logic;

645 fast : in std_logic;

646 slow : in std_logic;

647 --

648 -- on board data bus and associated control signals
649 --

650 d: inout std_|logic_vector(31 downto 0);
651 --

652 -- global

653 --

654 reset: buffer std_|logic;

655 -- Auxiliary interface

656 --aux_bus_request: in std_|logic;

657 --aux_bus_grant: out std_|logic;

658 AO_FROM PC_STROBE: buffer std_l ogic;

659 AO_FROM PC_ACK: buffer std_|logic;

660 AO_TO PC_STROBE: out std_|ogic;

661 AO_TO PC_ACK: in std_logic;

662 in_strobe: in std_|logic;

663 --periferal _ack: in std_| ogic;

664 --

665 -- backpl ane data bus and associated control signale
666

667 bpaddr: out std_|logic_vector(7 downto 0);
668 bpctrl: buffer std_logic_vector(15 downto 0);
669 bpd: buffer std_|l ogic_vector(15 downto 0);
670 bpd_h_dir: out std_logic;

671 bpd_h_tristate: out std_|ogic;

672 bpd_I _dir: out std_logic;

673 bpd_| _tristate: out std_|ogic;

674 bpaddr _dir: out std_logic;

675 bpaddr_tristate: out std_|logic;

676 bpctrl_h_dir: out std_logic;

677 bpetrl _I _dir: out std_logic;

678 bpctrl_h_tristate: out std_logic;

679 bpctrl _| _tristate: out std_logic;

680 sw. in std_|logic_vector(7 downto 0);

681 si nphase_zeros : in std_logic

682 );

683 end tout;

684

685

686 -- purpose: Collect together preceeding nodul es

687 architecture tout_arch of tout is
688 type tristate_state_type is (idle, active);
689 signal tristate_state : tristate_state_type;

690 signal bp_start_address : unsigned(7 downto 0); -- first counter address

691 signal bp_end_address : unsigned(7 downto 0); -- last counter address

692 signal il_tristate : std_logic;

693 signal il_ack: std_|logic;

694 signal i_amrenote : std_logic; -- set to 1 for rennte board 0 for |ocal

695 signal ny_data_address : std_|l ogic_vector(3 downto 0);
696 signal ny_ctrl_address : std_l ogic_vector(3 downto 0);
697 signal frompc_ack : std_logic;

698 signal frompc_req : std_logic;

699 signal data_frompc : std_|logic_vector(15 downto 0);
700 signal address_frompc : std_logic_vector(7 downto 0);
701 signal power_up_reset: std_|logic;

702 signal |oopback_state: std_|ogic;

703 signal soft_request_reset: std_|logic;

704 signal data_to_pc : std_|logic_vector(15 downto 0);

705 signal to_pc_ack : std_logic;

706 signal to_pc_req : std_logic;

707 signal this_chip_selected: std_|logic;

708 signal bp_data_tristate : std_logic;

709 signal bp_addr_tristate: std_logic;

710 signal sensor_address : std_logic_vector(7 downto 0);
711 signal sensor_to_bp_read_req : std_logic;

712 signal sensor_to_bp_read_ack : std_|logic;

713 signal sensor_to_ibus_req : std_|logic;

714 signal sensor_to_ibus_ack : std_|logic;

715 signal sensor_data: std_|l ogic_vector(15 downto 0);

716 signal wite_to_bp_req: std_logic;

717 signal wite_to_bp_ack : std_logic;

718 -- Note this is a dummy variable to ifdef the "broken HVA" in
719 signal broken_hva_config : std_|logic;

720

721

722 alias bp_direction_is_wite : std_logic is bpctrl(0);
723 alias bp_phase : std_logic is bpctrl(1);

724 alias bp_strobe : std_logic is bpctrl(2);

725 alias bp_reset_counters : std_logic is bpctrl(3);

726 --

727 -- use this alias when dealing with the newer HVA board
728 --

729 -- alias backplane_data : std_|l ogic_vector(15 downto 0) is bpd;
730 --

731 -- use this alias when dealing with the broken HVA board.
732 --

733

734

735

736 --

737 -- Following nods are needed when using the broken Hi gh voltege anplifier boards
738 --
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begin
-- Followi ng nods are needed for broken HVA board.
broken_hva_config <= '0"; -- for newer board
-- broken_hva_config <= '1'; -- for ol der board
-- Static definitions
i_amremte <= '1';
ny_dat a_address <= "0000";
nmy_ctrl _address <= "0001";
-- Use high control byte for outputs to attached periferals.
-- Note that this is the only driver that nust be pernenantly
-- switched on, since we cant let the strobe signals drift
-- around.

-- tenporary initialisations that will be subsunmed |ater

-- pernenant settings

bpaddr _dir <= '0'; -- Pernenantly set to output

--bpaddr_tristate <= '0';
bpctrl_I _dir <="'0"; -- Pernenently set to output
bpctrl _| _tristate <= '0';
pup: power _up port nap (clk,fast,slow, | ed2,|ed3, power _up_reset);

reset <= power_up_reset;

-- purpose: Takes care of tristating the internal |ower bus ack line which is
-- nulti-driven by several chips. This is a clocked process because we wish to

-- nmake sure that the ack signal is set to zero before the output is tristated.

-- In this way the output holding latch always holds the line lowin the
-- absence of any logic drive.

-- type sequenti al

-- inputs : clk, reset,

process (clk, reset)

begin -- process
if reset ="'1 then -- asynchronous reset (active |ow)
elsif clk'event and clk = '1' then -- rising clock edge
case (tristate_state) is
when idle =>

il _tristate <= "'1';
if (this_chip_selected ='1') then
il _tristate <= '0";
tristate_state <= active;
end if;
when active =>
if (this_chip_selected ='0") then

il _tristate <= '0"; -- Lower output before tristating
tristate_state <= idle;
end if;

when others =>
tristate_state <= idle;
end case;
end if;
end process;
AO_FROM PC_ACK <= il _ack when (il _tristate ='0") else 'Z';

-- deal with signal routing depending on setting of |oopback bit

frompc_ack <= to_pc_ack when (|l oopback_state = '1') else wite_to_bp_ack;
to_pc_req <= frompc_req when (|l oopback_state = '1') else sensor_to_ibus_req;
data_to_pc <= data_frompc when (loopback_state = '1') else sensor_data;
wite_to_bp_req <= frompc_req when (loopback_state = '0") else '0';
sensor_to_i bus_ack <= to_pc_ack when (loopback_state = '0') else '0';

ibus_writer write_to_ibus port map (
clk

=> cl k,
reset => reset,
iu_req => AO_TO _PC_STROBE,
iu_ack => AO_TO_PC_ACK,
data => data_to_pc,
iu_io => d(31 downto 16),
req => to_pc_req,
ack => to_pc_ack);

i bus_reader read_from.ibus port map (

clk => cl k,

reset => reset,

il_req => AO_FROM PC_STROBE,
il _ack => il _ack,

il_io => d(15 downto 0),
data => data_from pc,

addr ess => address_from pc,
req => frompc_req,

ack => from pc_ack,
i_amrenote => i _amrenote,

nmy_ctrl _address =>
ny_dat a_address =>
| oopback_state =>

request _reset =>
counter_start =>
counter _end =>

nmy_ctrl _address,
ny_dat a_address,

| oopback_st at e,

sof t _request _reset,
bp_start_address,
bp_end_addr ess,

il_i_amaddressed => this_chip_sel ected,

di p_switch =>

sw) ;

bp_io : backplane_io port nap (
clk

reset
- -broken_hva =>
bp_ctrl _bus =>

write_to_bp_addr
wite_to_bp_req
write_to_bp_ack
bp_strobe

=> cl k,

=> reset,
broken_hva_confi g,
bpectrl,

=> address_from pc,

=> wite_to_bp_req,

=> write_to_bp_ack,

=> bp_strobe,

bp_data_direction_is_wite => bp_direction_is_wite,

bp_data

read_from bp_addr
read_frombp_req
read_from bp_ack
read_from bp_data
bp_addr
bp_data_tristate
bp_addr _tristate

| edl

=> bpd, --backpl ane_data,
=> sensor _address,

=> sensor_to_bp_read_req,
=> sensor _to_bp_read_ack,
=> sensor_dat a,

=> bpaddr,

=> bp_data_tristate,

=> bp_addr_tristate,

=> | edl);
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bpd_I _dir <= "'0" when
bpd_h_dir <= '0" when
bpd_h_tristate <= bp_data_tristate;
bpd_| _tristate <= bp_data_tristate;
bpaddr _tristate <= bp_addr_tristate;

-- take care of dealing with backpl ane
--bp_dir_is_wite <= bp_direction_is_w
bp_phase <= sinphase_zeros;

(bp_direction_is_wite
(bp_direction_is_wite

data io
ite;

-- Use this with
--bpd <= data_fr
--bpctrl_h_trist

-- end of correc

-- Use ths with
bpctrl_h_tristat
bpd( 15 downto 10

data_frompc(5 downto 0) when (bp_direction_is_wite ='1') else (others =>'

bpctrl (8 downto

data_frompc(10 downto 6) when (bp_direction_is_wite ="1') else (others =>'

bpctrl (11 downto

data_frompc(12 downto 11) when (bp_direction_is_wite =

bpctrl (14 downto

-- end of broken

-- read_fromb
-- read_fromb
-- read_fromb
-- read_fromb
-- read_fromb
-- read_frombp

-- read_fromb
-- read_fromb
-- read_fromb
-- read_fromb
-- read_fromb

-- read_fromb
-- read_fromb

-- read_fromb
-- read_fromb

sp_read : read_cou
clk =>
reset =>
phase =>
- -phase
data =>
req =>
ack =>
bp_address =>
bp_req =>
bp_ack =>

start_address =>
end_address =>
reset_counters =

end tout_arch;

the corrected HVA

om pc when (bp_direction_is_wite ="'1")
; permenant |y disabl e

ate <= '1'; -

t HVA code

the broken HVA

e <= bp_data_tristate;
) <=

4) <=
10) <=

13) <=

HVA code

p_data(0
p_data(1

) <= bp_data(10);
p_dat a( 2;

)

)

)
<= bp_data(11);
<= bp_data(12);

p_data(3 )
p_data(4 )
_dat a(5)

<= bp_data(13
<= bp_data(14
<= bp_data(15);

p_data(6) <= bp_ctrl_bus(4);
p_data(7) <= bp_ctrl_bus(5);
p_data(8) <= bp_ctrl_bus(6);
p_data(9) <= bp_ctrl_bus(7);
p_data(10) <= bp_ctrl _bus(8);
<= bp_ctrl _bus(10);
<= bp_ctrl _bus(11);

p_data(11)
p_data(12)

p_data(13)
p_dat a(14)

<= bp_ctrl _bus(13);
<= bp_ctrl _bus(14);

nters port map (
clk,
reset,
si nphase_zer os,
= ' 0 .

sensor _dat a,
sensor _to_i bus_req,
sensor _t o_i bus_ack,
sensor _addr ess,
sensor_to_bp_read_req,
sensor _to_bp_read_ack,
bp_start_address,
bp_end_addr ess,

> bp_reset _counters);

data_frompc(14 downto 13) when (bp_direction_is_wite ="1") else (others=>'

switch off counter

else (others =>"'Z");

zZ');
z');
1') else (others=>'27Z");

z');

r eadi ng.
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