/*******************************************************************************

RTL version of the Interface of the ALTRO chip
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The ALTRO npdul e instantiates a | NTERFACE npdule that is divided in 4 sub-
bl ocks:

- I NTCTRL . The state machines controlling the interface
- | NTDEC . The instruction decoder

- BUSI NT . The Bus interface

- | NTEXEC : The instruction decoder

The code bellow is a hierarchical one.

The first three nodules are a glitch filter (GLITCHF) and two synchroni zation
nodul es

needed for the interface sub-bl ocks.

The I NTCTRL nodul e has 2 state nmachi nes, Hamm ng protected (I NTRDOH and

| NTRECH) .

*******************************************************************************/

nodul e glitchf (x2, clk, rstb, x1);

i nput clk, x2, rstb;
out put x1;

wire wo;
reg rl, r2, r3;

assign wo
assign x1

(r1 &r2);
~(r3 | ~w0);

al ways @ posedge cl k or negedge rstbh)

if(!rsth)
begin
ri = 0;
r2z = 0;
r3 = 0;
end
el se
begi n
rl <= x2;
r2 <= ri;
r3 <=r2,
end

endnodul e



nodul e sync221 (x2, clk, clk2, rstb, x1);

i nput clk, clk2, x2, rsthb;
out put x1;

wire w0, wl, w2, Ww3;
reg rl, r2, r3, r4, x1;

assign wo = (rl1 & r2);

assign wl = ~(r3 | ~w0);
assign w2 = (~x1 & (wl | r4));
assign w3 = (~x1 & r4);

al ways@ posedge cl k or negedge rstbh)
if(!rsth) x1 = 0;
el se X1 <= w3;

al ways@ posedge cl k2 or negedge rsth)

if(!rsth)
begi n
ri = 0,
r2z = 0;
r3 = 0;
r4 = 0,
end
el se
begin
ri <= x2;
r2 <=ri;
r3 <= r2;
r4 <= w2;
end
endnodul e

nodul e sync21 (x2, clk, clk2, rstb, x1, busyb);

i nput clk, clk2, x2, rstb;
out put x1, busyb;

wire w0, wi;
reg ri, r2, r3, x1,

assign wo
assign wl

((r3 ] ~(r2] ~rl)) & ~x1);
( r3 & ~x1);



assign busyb = (~x1 & ~r3);

al ways@ posedge cl k or negedge rstbh)
if(!'rsth) x1 = 0;
el se X1 <= wi;

al ways@ posedge cl k2 or negedge rsth)

if(!rsth)
begi n
ri = 0,
r2 = 0,
r3 = 0,
end
el se
begi n
ri <= x2;
r2 <=ri,;
r3 <= wo;
end
endnodul e
I R INTRECH- - - - - = - - - e e e e e e e oo

nodul e intrech
(cl k2, rstbh, csth, cs,done, chrdo, valid, rdo_done, i dl e, decode, exec, enl, ack, en2, exrdo,
h_err,h_abt);

i nput cl k2, rstb;
i nput csth, cs;
i nput done, chrdo, val i d, rdo_done;

out put idle,
decode,
exec,
enl,
ack,
en2,
exr do;

out put h_err,
h_abt ;

reg idle,
decode,
exec,
enl,
ack,
en2,
exrdo;



reg [5:0] next st, st;
reg h_err, h_abt;

/] State definition

par anet er s_idle = 6' b000000, /1 0
s_decodel = 6' b000111, /11
s_decode2 = 6' b011001, Il 2
S_exec = 6' b011110, /Il 3
s_enl = 6'b101010, /1 4
s_ack = 6'b101101, /15
s_en2 = 6'b110011, /'l 6
s_rdo = 6'b110100; 17

al ways @ posedge cl k2 or negedge rstbh)

begi n
if (!rsth)
st = s_idle;
el se
st = next_st;
end

al ways @ st or cstb or cs or done or chrdo or valid or rdo_done)
begin

next st = st;
// Good States

case (st)

s_idle: /10
begin

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

if(cstb) next_st = s_decodel;
el se next st = s_idle;
end

s_decodel: /11
begin
h_err
h_abt
idle
decode
exec

ereee



enl
ack
en2
exrdo

eeee

if(cstb & cs) next st = s_decode?;
el se next _st = s_idle;
end

s_decode2: /12
begin

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

LR

if (valid)
if (chrdo) next_st = s_enl;
el se next _st S_exec;
el se next_st = s_idle;

end

S_exec: /13

begin
h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

ELLeLeRLeLee

if (done) next_st
el se next _st

s_enl;
S_exec;

end

s_enl: Il 4
begi n

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

eLLeRLeeLee

next st = s_ack;



end

s_ack: /15
begi n

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

eereLeLeeee

if (!'cstbh) next_st
el se next _st

s_enz2;
s_ack;

end

s_en2: /Il 6
begi n

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

orooooooo

if (!chrdo) next_st
el se next _st

s_idle;
s_rdo;

end

s_rdo: 17
begi n

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

Rl

if (rdo_done) next_st = s_idle;
el se next st = s_rdo;
end

/'l Recoverabl e States

//derived froms_idle /10



6' b000001, 6'b000010, 6' 000100, 6'b001000, 6' b0O10000, 6'

begin

end

//derived fr

6' b000110, 6'b000101, 6'b000011, 6'b001111, 6' b01011l1l, 6'

begi n

end

//derived fr

6' b011000, 6'b011011, 6'b011101, 6' b010001, 6' b001001, 6'

begin

end

//derived fr

6' b011111, 6'b011100, 6'b011010, 6' b010110, 6' b001110, 6'

begin

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

eLLeLeeeRrer

i f(cstb)
el se

om s_decodel

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

eLeLeeeRreer

if(cstb & cs)
el se

om s_decode2

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

eLeLLeLeeeer

if (chrdo) next_st
el se next _st

om S_exec

h_err
h_abt
idle
decode

eLeer

next st =
next _st

s_decodel;
= s_idle;

/111

next st = s_decode2;
next _st = s_idle;
/1 2

s_enl;
S_exec;

/11 3

b100000:

b100111:

b111001:

b111110:



exec
enl
ack
en2
exrdo

eLeeer

if (done) next_st
el se next _st

s_enl;
S_exec;

end

//derived froms_enl /Il 4
6' b101011, 6' b101000, 6'b101110, 6'b100010, 6'b111010, 6' b001010:
begi n

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

ooorooookr

next st = s_ack;
end

/lderived froms_ack /15
6' b101100, 6'b101111, 6'bl101001, 6'bl00101, 6'b111101, 6'b001101
begin

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

eLeRreeeeer

if (!cstb) next_st
el se next _st

s_en2;
s_ack;

end

/lderived froms_en2 /Il 6
6' b110010, 6' b110001, 6'b110111, 6'b111011, 6' b100011, 6' b010011
begi n

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo

eRLeLeLeeeeR

if (!chrdo) next_st = s_idle;



el se next st = s_rdo;

end
//derived froms_rdo 17
6'b110101, 6'b110110, 6'b110000, 6'bl111100, 6' b100100, 6' b010100:
begin
h_err =1,
h_abt = 0;
idle = 0;
decode = 0;
exec = 0;
enl = 0,
ack = 0;
en2 = 0;
exrdo = 1;
if (rdo_done) next_st = s_idle;
el se next st = s_rdo;
end

/! lrrecoverabl e states

/ ] ot her
defaul t:
begin

h_err
h_abt
idle
decode
exec
enl
ack
en2
exrdo
next _st

190900000k

s_idle;
end

endcase
end

endnodul e

nmodul e i ntrdoh (cl k2, rstb, exrdo, ch_red, rdo, waitst, done, h_err, h_abt);

i nput cl k2, rstb;
i nput exrdo, ch_red;
out put rdo,

wai t st

done;



out put h_err,
h_abt ;

reg rdo,
wai t st ,
done;

reg [4:0] next st, st;
reg h_err, h_abt;

/] State definition

par anmet er s_idle = 5' b00000,
s_rdo
s _wait
s_done

al ways @ posedge cl k2 or negedge rstbh)
begi n
if (!rsthb)
st = s_idle;
el se

st next _st;

end

al ways @ st or exrdo or ch_red)
begin

next st = st;
/] Good States

case (st)
s_idle:
begi n
h_err = 0;
h_abt = 0;
rdo = 0;
wai t st = 0;
done = 0;
i f(exrdo) next_st =
el se next _st
end
s_rdo: /1
begin
h_err = 0;
h_abt = 0;
rdo =1;
wai t st = 0;
done = 0;

next _st = s_wait;

s_rdo;
= s i

dl e;

/1

5' b00111,
5'b11001,
5'b11110;

00

/1
11
11

01
10
11



end

S wait: Il 2
begi n
h_err = 0;
h_abt = 0;
rdo = 0;
wai t st =1;
done = 0;

if (ch_red) next_st = s_done;

el se next _st = s wait;

end
s_done: /13

begin

h_err = 0

h_abt = 0,

rdo = 0;

wai t st = 0;

done = 1;

next _st = s_idle;
end

// Recoverable States

//derived froms_idle /10
5' b00001, 5' b00010, 5'b00100, 5'b01000, 5'b10000:
begin
h_err = 1;
h_abt = 0;
rdo = 0;
wai t st = 0;
done = 0;

i f(exrdo) next_st = s_rdo;

el se next _st = s_idle;
end
/lderived froms_rdo /11
5'b00110, 5' b00101, 5' b00011, 5'b01111, 5'bl0111
begin
h_err = 1;
h_abt = 0,
rdo =1,
wai t st = 0;
done = 0;
next _st = s_wait;
end
//derived froms_wait Il 2

5'b11000, 5'b11011, 5'b11101, 5'b10001, 5'b01001
begin



h_err = 0
h_abt = 0,
rdo = 0;
wai t st = 1;
done = 0;

if (ch_red) next_st = s_done;

el se next _st = s_wait;

end
//derived froms_done /Il 3
5'b11111, 5'b11100, 5'bl11010, 5'b10110, 5'b01110:

begi n

h_err = 0;

h_abt = 0;

rdo = 0;

wai t st = 0;

done =1;

next st = s_idle;
end

/Il lrrecoverable states

/I ot her
defaul t:
begi n
h_err = 0,
h_abt = 1;
rdo = 0;
wai t st = 0;
done = 0;
next _st = s_idle;
end
endcase
end
endnodul e
R R R BUSINT- - - - - m e e e e e oo
nmodul e busint (I2y_i, |load, hadd, bd, wite, trg, clk, clk2, rsthb,
hadd r, add_r, data_r, wite_r, trg.r, 12y r, cs, |oadcs);
/1l nputs
i nput | oad,
write,
trg,

clk,



cl k2,

2y i,
| oadcs,
rstb;
i nput [7:0] hadd;
i nput [39:0] bd;
/1 Qut puts
out put Ccs,
wite_r,
tro_r,
2y r;
out put [7:0] hadd_r;
out put [19: 0] add_r,
data_r;
reg write_r,
wl, wO;
reg [7:0] hadd_r, w2;
reg [19: 0] data_r,
add_r;
wre busyb, busyb2, eq;

glitchf gO(trg, clk, rsth, trg_r);
sync221 si(l2y_i, clk, clk2, rstb, 12y_r);

assign eq
assign cs

(hadd_r == w2);
(w0 & ( eq| W ));

al ways@ posedge cl k2 or negedge rsth)
if(!rsth)
begin
wite r =
add r =0
data_r
hadd_r
wo 0;
wl 0;
w2 0

0;

0;
0,

end
el se
begi n

if (load )
begin
wite r <= wite;
data_r <= bd[19:0];
add_r <= bd[39: 20];
end



hadd_r <= hadd;

if (loadcs )

begi n
w0 <= bd[ 37];
wl <= bd[ 38];
W2 <= bd[ 36: 29];
end
end
endnodul e
[ INTCTRL ------cmcmmmm e e e e e e e o - !/

nmodul e intctrl (clk2,rstb, done,ch_red,csth, cs, chrdo, valid,
| oad, exec, enl, ack, en2, rdo,waitst, h_err, h_abt, | oadcs);

/11 nputs

i nput cstb,
cs,
done,
chrdo,
valid,
ch_red,
rsth,
cl k2;

/1 Qutputs

out put | oad,

h_err,
h_abt,
exec,

enl,

ack,

en2,

rdo,
wai t st ,

| oadcs;

[Iwires

wire decode, exec, exrdo, h_err0, h_abtO, h_errl, h_abtl, idle;
/linstantiations

i ntrdoh i0(clk2,rstbh, exrdo,ch_red, rdo, waitst,rdo_done, h_err0, h_abt0);

intrech

i 1(cl k2, rstb, csth, cs, done, chrdo, val i d, rdo_done, i dl e, decode, exec, enl, ack, en2, exrd

o,h_errl,h_abt1l);

assign h_err = ( h_errO0O | h_errl);



assign h_abt = ( h_abtO | h_abtl );
assign load = ( cs & decode );
assign | oadcs = idle;

endnodul e

nodul e i ntdec(add, write, cs, valid, chrdo, rg w, rg_rd, push, pop, swtrg,
trc_clr,

err_clr, w_bsl, rd_bsl, bcast, chadd, csr_sel, instr_err,

par_err);

/1l nputs

i nput [19:0] add;

i nput write;

i nput CS;

/1 Qut put

out put val i d,
chrdo,
rg_wr,
rg_rd,
push,
pop,
swtrg,
trc_clr,
err_clr,
wr _bsl,
rd_bsl,
bcast,
instr_err,
par _err;

out put [3:0] chadd;

out put [4:0] csr_sel;

wre wl, w2, w3, w4, bcast_rd_err, bcast_err, bcast_err2, bcast_err3,

reg_err, bankl err, bank2_err, bank3_err, bankO_sel, bankl_sel, bank2_sel,
bank3_sel, read, bcast3_sel, reg_err_new,

/I Channel register select
assign csr_sel = add[4:0];



/I Channel address
assign chadd = add[ 8: 5];

/I Broadcast
assi gn bcast = add[ 18];

/'l Parity error

assign par_err =

add[ 0] ~add[ 1] ~add[ 2] ~add[ 3] “add[ 4] ~add[ 5] ~add[ 6] ~add[ 7] ~add[ 8] ~add[ 9] ~add[ 10] ~ad
d[ 11] ~add[ 12] ~add[ 13] ~add[ 14] ~add[ 15] ~add[ 16] ~add[ 17] ~add[ 18] ~add[ 19] ;

/'l Read signa
assign read = 'wite;

/IValid if not instruction error
assign valid = linstr_err & !par_err;

/'] Assi gnenents of bank registers

assi gn bankO_se
assi gn bankl_se
assi gn bank2_se
assi gn bank3_se

(csr_sel[4: 3] ==2" b00) ;
(csr_sel[4:3]==2"b01);
(csr_sel[4:3]==2"b10);
(csr_sel[4:3]==2"bl1);

/] Assi gnenents Errors

/llnstruction error = broadcast error OR register addressing error
assign instr_err = bcast_err | reg_err_new,

/I Broadcast error = broadcast and read OR broadcasting the wong register
assign bcast_err = (bcast_rd_err | bcast_err2 | bcast_err3);

/] Generation of the error signals for broadcast error

assign bcast _rd_err = read & bcast;

assign bcast_err2 = bank2_sel & bcast;

assign bcast_err3 bank3_sel & bcast & (csr_sel[2:0]==3"b010) &

wite;

// Regi ster addressing error

assign reg_err_new = reg_err & cs; /'l Register
error and chip sel ect
assign reg_err = (bankl_err | bank2_err | bank3_err); /1

Chosi ng one of the wong banks

/1 Defining each bank error

assign bankl err = bankl_sel & ((csr_sel[2:0]==3"b110)
(csr_sel [2:0]==3"bl1l));

assign bank2_err = bank2_sel & (wite | (csr_sel[2]==1"bl)
(csr_sel[1:0]==2"bl1));



assign bank3_err = bank3_sel & (read | (csr_sel[2:0]==3"bl10)
(csr_sel[2:0]==3"bl111));

/1 Decoding the Instructions: bank3

assign w2 = valid & wite & bank3_sel & cs; /* Comon Conditi ons: - Chip
is selected

- No instruction error

- Wite

- Bank 3 sel ection

*/
assign push = ((csr_sel[2:0]==3"b000) & wW2);
assign pop = ((csr_sel[2:0]==3"b001) & w2);

assign chrdo
assign swtrg
assign trc_clr
assign err_clr

((csr_sel[2:0]==3"b010) & w2);

((csr_sel[2:0]==3"b011) & w2);
((csr_sel[2:0]==3"b100) & w2);
((csr_sel [2:0]==3"b101) & wW2);

//Wite baseline and read baseline
assign w3 = cs & bankO_sel & valid,; /* Comon conditions: - chip select
- Bank 0 selection

- No instruction error
*/

((csr_sel[2:0]==3"bl11ll) & wite & wW3);
((csr_sel[2:0]==3"blll) & read & W3);

assign wr_bsl
assign rd_bs

//Wite register and read register
assign w4 = cs & (bankO_sel | bankl_sel | bank2_sel) & valid;
/* Common conditions: - chip select
- Al'l banks but bank 3

- No instruction error
*/

assign rg_wr
assign rg_rd

(wite & w4);
(read & w4);

endnodul e



J ] == e e e e e e oo INTEXEG- - - === - mmmmmmmmmee e -

nmodul e i ntexec (l2y_r, exec, enl, ackn, en2, waitst, clk2, rstbh, clk, valid,
chrdoO, rg rd0, rg wO0, pushO, popO, swrg, trc_clr0O, err_clrO,

wr_bsl 0, rd_bsl 0, bcast, hwtrg, twx, done, ack, ack_en, dolo_en, trsf_en,
trg_overlap, rg w, push, pop, trg,

trc_clr, err_clr, w_bsl, rd_bsl, tstout);

/1l nputs

i nput valid,
rg_rdo,
enl,
ackn,
en2,
wai t st ,
chrdoO,
bcast,
exec,
clk,
cl k2,
rstb,
rg_ wo,
pushO,
popO,
swrg,
hwt r g,
trc_clroO,
err_clro0,
wr _bsl 0,
rd_bsl O,
2y r,

t WX;

/1 Qut puts

out put ack,
dol o_en,
ack_en,
trsf_en,
done,
rg_wr,
push,
pop,
trg,
trg_overl ap,
trc_clr,
err_clr,
wr _bsl,
rd_bsl,
tstout;

wre x1, busyb, wo;
reg rl, r2;



assign ack = (valid & ackn);
assign wo = (enl | ackn | en2);
assign dolo_en = (valid & ((rg_rd0 & w0) | (waitst & chrdo0)));

assign ack_en = (valid & ~(bcast | w0));
assign trsf_en = (valid & (waitst & chrdo0));
assign done = ~(!'rl1 | r2);

assign tstout = (ack | twx | x1);

assign rg.w = (rgwo0 & x1);

assign push = (push0 & x1) | 12y_r;

assign pop = (pop0 & x1);

assign trc_clr = (trc_clr0 & x1);

assign err_clr = (err_clr0 & x1);

assign w_bsl = (w_bsl0 & x1);

assign rd_bsl = (rd_bsl0 & x1);

assign trg = ~(twx | ~((swrg & x1) | hwtrg));
assign trg_overlap = (twx & ((swrg & x1) | hwtrg));

sync2l s(exec, clk, clk2, rstb, x1, busyb);

al ways@ posedge cl k2 or negedge rsth)

if(!rsth)
begin
ri = 0;
rz = 0,
end
el se
begin
rl <= busyb;
r2z <=rl,
end
endnodul e
R INTERFACE- - - - - - - - - o m i m e oo
—————————————————————————— /1
nodul e interface(clk, clk2, rstb, ch_red, hadd, bd, cstb, wite, trg_i, twx,

h_abt, h_err, chrdo, ack,

ack_en, dolo_en, trsf_en, trg_overlap, csr_w, push, pop, trg, trc_clr, err_clr,
wr_bsl, rd_bsl, instr_err,

bcast, chadd, csr_sel, hadd_o, csr_do, par_err, 12y i, tstout);

/l'inputs assynchronous

i nput rstb,
write,



2y i,
trg_i;

/linputs with clk

i nput clk,
t wx;

[linputs with cl k2

i nput cl k2,
ch_red,
cstb;

i nput [7:0] hadd;

i nput [39:0] bd;

/[loutputs with clk

out put trg_overlap
CSr_wr,
push,
pop,
trg,
trc_clr,
err_clr,
wr _bsl,
rd_bsl,
instr_err,
par _err,
bcast,
tstout;
out put [3:0] chadd;
out put [4:0] csr_sel;
out put [7:0] hadd_o;
out put [19: 0] csr_do;

/loutputs with cl k2

out put h_abt,
h_err,
chrdo,
ack,
ack_en,
dol o_en,
trsf_en;

/lregisters and wires
reg h_abt, h_err;

wire rdo, hwtrg ,12y_r;



wire [19:0] add_r;

/] State machi nes

intctrl

i 1(cl k2, rstb, done, ch_red, csth, cs, chrdo0, valid, | oad, exec, enl, ackn, en2, chrdo, waits
t,h_err0, h_abtO,

| oadcs) ;

/1l nstruction decoder

intdec i2(add_r, wite_r, cs, valid, chrdoO, rg w0, rg_rd0O, pushO, popO, swtrg,
trc_clr0O, err_clrO

wr_bsl 0, rd_bsl 0, bcast0O, chadd, csr_sel, instr_err0, par_errQ);

/1 Bus interface

busint bl(l2y_i, |oad, hadd, bd, wite, trg_i, clk, clk2, rstb, hadd_o, add_r,
csr_do, wite_r, trg_r,

2y _r, cs, |oadcs);

[/l nstructor executor

intexec i3 (l2y_r, exec, enl, ackn, en2, waitst, clk2, rsth, clk, valid,
chrdoO, rg _rd0, rg w0, pushO, popO, swrg, trc_clr0O, err_clrO,

wr_bsl 0, rd_bsl 0, bcastO, hwtrg, twx, done, ack, ack_en, dolo_en, trsf_en,
trg_overlap, csr_w, push, pop, trg,

trc_clr, err_clr, w_bsl, rd_bsl, tstout);

assign hwtrg
assi gn bcast

trg_r;
(~csr_sel[3] & ~csr_sel[4] & bcastQ); //Select only block 0

/1 Synchroni zers
sync2l sO(par_err0, clk, clk2, rstb, x0, by0);

sync2l sl(par_err0, clk, clk2, rstb, x1, byl);

sync2l s2(par_err0, clk, clk2, rstb, x2, by2);

assign par_err = ((x0 & x1) | (x2 & x1) | (x0 & x2));
sync2l s3(instr_err0, clk, clk2, rsth, x3, by3);
sync2l s4(instr_err0, clk, clk2, rsth, x4, by4);
sync2l s5(instr_err0, clk, clk2, rsth, x5, by5);

assign instr_err = ((x3 & x4) | (x5 & x3) | (x5 & x4));

al ways@ posedge cl k2 or negedge rsth)

if(!rsth)
begin
h_err = 0;
h_abt = 0;
end

el se



begi n
h_err <= h_err0;
h_abt <= h_abt0;
end

endnodul e

nodul e altro(clk, clk2, rsth, trg, 12y, cstb, witeb, ackb, ackb_en, dol ob_en,
trsfb, trsfb_en, dstb, errorb, tstoutb, bd);

[ 1inputs assynchronous

i nput rsth,
writeb,
| 2y,
tro;

[linputs with clk

i nput cl k;

/linputs with cl k2

i nput cl k2,
cst b;

//Bidirectional Bus
i nout [39:0] bd;

[loutputs with clk
out put t st out b;

/loutputs with cl k2

out put ackb,
trsfb,
ackb_en,
dol ob_en,
trsfb_en,
dst b,
errorb;

wire [3:0] chadd;

wire [4:0] csr_sel;

wire [7:0] hadd_o;

wire [19:0] csr_do;
wire [39:0] bd, din;



wre m Xerror;
reg ch_red, trsf, error

interface i1(clk, clk2, rstb, ch_red, 8 h0l, din, csth, wite, trg, 1'b0, h_abt,
h_err, chrdo,

ack, ack_en, dolo_en, trsf_en, trg_overlap, csr_w, push, pop, trg o, trc_clr,
err_clr, w_bsl,

rd_bsl, instr_err, bcast, chadd, csr_sel, hadd_o, csr_do, par_err, |2y, tstout);
al ways @ chrdo) /1 Simulate event nmanager
if(!'rsth)

begin

ch_ red = 1;

trsf = 0;

end
el se

begi n

ch red = 0;

#48 trsf = 1;
#985 ch_red = 1;
trsf = 0O;

end

al ways@ posedge m xerror or posedge err_clr or negedge rsth)
if(err_clr | !rstbh) error = 1'b0;
else if(mxerror) error <= 1'bl

assign mxerror = (il.i2.instr_err | par_err);

assign dstb = trsf? ~cl k2:1' bO;

assign din = trsf_en? 40' hO: bd;

assign bd = (trsf_en & dolo_en)? 40" h5a5ab5ababa: ((!trsf_en & dolo_en)?
{20' hzzzzz, 20' h55555}: 40' hzzzzzzzzzz);

/llnverting Inputs

assign ackb = lack

assign ackb_en = !ack_en;
assign trsfb = Itrsf;
assign trsfb_en = I'trsf_en;
assign tstoutb = !'tstout;
assign dol ob_en = I'dol o_en;
assign errorb = lerror;

/1l nverting Qutputs
assign wite = !'witeb;

endnodul e



