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“timescal e 1ns/10ps

nmodul e AD1674 (DCUT, STS, VIN, R_.C, A0, CE, CS_N, B12_8, RESET)

/1
/1
/1

input [11:00] VI'N

i nput R C

i nput A0

i nput CE

i nput CS N

i nput B12_8;
i nput RESET
out put [11:00] DCUT!
out put STS

/'l anal og volta
/1 read or conv
/'l byte address
/1 chip enable

/'l chip select

/1 12-bit/8-bit
/'l systen reset

/'l parallel dat

ge in

ert

node

a out

/'l conversion status

R R R R R R R R R R R R R R R

*x DECLARATI CNS

* %

R R R R R R R R R R R R R R R

reg [11:00] VI N_Hol d
wire [11:00] DCUT

reg STS

reg [11:00] Dat a

reg [11:00] Dat abC
wire Dat aCE
wire Dat aCE1
reg Dat aCE_L;
reg Dat aCE_M

reg Dat aCE_H

/'l sanpled input data

/1 data out put

bus

/'l conversion status

/1 data out put
/1 data output
/1 data out put

/1 data out put
/1 data out put

/1 data output
/1 data out put

bus
bus
enabl e

enabl e
enabl e

enabl e
enabl e



/1
/1
/1

/1
/1
/1

reg Conv12Bit; /] conversion type

reg ConvRunni ng; /1 conversion running
wire ConvTri gger; /1 conversion trigger
i nt eger t G /1 timing paraneter
i nt eger t BS; /1 timing paraneter
i nt eger t HS; /1 timing paraneter
i nt eger t HL; /1 timing paraneter
i nt eger t DG; /1 timing paraneter
i nt eger t HDR; /1 timing paraneter

R R R R R R R R R R R R R R R R

*x I NI TI ALI ZATI CN *x

R R R R R R R R R R R R R R R R

initial begin

VI N_Hol d = 12' hXXXX;
end
initial STS = 1'b0;

initial begin

Conv12Bit = 1' b0;
ConvRunni ng = 1' bO;
end
initial begin
tDS = 200; /1l STS delay from R_C
tHS = 600; /1 STS delay after data valid
tHL = 150; /'l data output float delay
t DD = 150; /1 data access tinme
t HDR = 25; /1 data valid after R C |ow
end
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o CCRE LCcl C * %
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assign ConvTrigger = /R C & CE & I CS_N;

al ways €(posedge ConvTrigger) begin
if (STS == 0) begin
if (A0 == 0) VI N_Hol d
el se VI N_Hol d
end
end

VI N[ 11: 00] ;
{4 ho, VI N[ 07: 00] };

al ways €(posedge ConvTrigger) begin
if (STS == 0) begin
if (A0 == 0) Conv12Bit
el se Conv12Bit
end
end

#(tDS) 1'bl;
#(tDS) 1' bO;

al ways €(posedge ConvTrigger) begin
if (STS == 0) begin
#(tHL) ConvRunni ng
#(tC-tHL-tHS) ConvRunni ng
end
end

1' b1;
1' bO;

al ways €(posedge ConvTrigger) begin
if (STS == 0) begin

if (A0 == 0) tC

el se tC

10000;
8000;

end
end

al ways €(posedge ConvTrigger) begin
if (STS == 0) begin
#(t DS) STS
#(t C-t DS) STS
end
end



al ways €(posedge ConvTrigger) begin
if (STS == 0) begin

fork
#(t HDR) Data = 12' hXXX;
#(t C-t HS) Data = VI N_Hol d[ 11: 00] ;
join
end

end

al ways €(B12_8 or A0 or Data) begin
casex ({B12_8, A0})

3' b00 : DatabC
3'b01 : DataDC

= {Data[ 11: 04], 4' h0};
= {8' h00, Dat a[ 03: 00] };
3'blx : DataDC = {
endcase
end

Dat a[ 11: 00] };

assign #(tDD) DataCEl = R C & CE & ! CS_N;
assign DataCE = DataCEl & ! ConvRunni ng;

al ways €(B12_8 or A0 or DataCE) begin
casex ({B12_8, A0})

2' b00 : begin DataCE_H

2' b0l : begin DataCE_H

Dat aCE; Dat aCE_N
1' bO; Dat aCE_N

Dat aCE; Dat aCE_L
Dat aCE; Dat aCE_L

1' bO; end
Dat aCE; end

2'blx : begin DataCE_H = DataCE; DataCE_IN = DataCE; DataCE_L = DataCE; end
endcase
end

bufifl (DCUT[00], DataDC[00], DataCE_L);
bufifl (DCUT[01], DataDC[01], DataCE_L);
bufifl (DCUT[02], DataDC[02], DataCE_L);
bufifl (DCUT[03], DataDC[03], DataCE_L);
bufifl (DCUT[04], DataDC[04], DataCE_N);
bufifl (DCUT[05], DataDC[05], DataCE_N);
bufifl (DCUT[06], DataDC[06], DataCE_N);
bufifl (DCUT[07], DataDC[07], DataCE_N);
bufifl (DCUT[08], DataDC[08], DataCE_H);
bufifl (DCUT[09], DataDC[09], DataCE_H);
bufifl (DCUT[10], DataDC[10], DataCE_H);
bufifl (DCUT[11], DataDC[11], DataCE_H);

EE R R R R

*x TI M NG CHECKS *x

EE R R R

wi re Ti mi ngCheckEnabl el | RESET & (R_C == 0);

wi re TiningCheckEnabl e2 = ! RESET & (CS_N == 0);

wi re Tim ngCheckEnabl e3 = ! RESET & (R_.C == 0) & (CS_N == 0);

wi re TiningCheckEnabl e4 = ' RESET & (R_.C == 1) & (CS_N == 0);

speci fy

specpar am

t HEC = 50, /1 CE pulse width - high
tHRL = 50, /1 R_C pulse width - |ow
t HRH = 150, /1 R_C pulse width - high
t SSC = 50, /1 CS_Nto CE setup tinmne
t HSC = 50, /1 CS_Nto CE hold tine
t SRC = 50, /1 RCto CE setup tine
tHRC = 50, /1 R.Cto CE hold tine
t HAC = 50, /1 A0 to CE hold tinme
t SSR = 50, /1 CS_Nto CE setup tine
t SAR = 50, /1 A0 to CE setup tine
t HAR = 50; /1 A0 to CE hold time

$wi dt h (posedge CE, tHEQ);
$wi dth (negedge R C, tHRL);
$wi dth (posedge R C, tHRH);

$setup (CS_N, posedge CE &&& (Ti mi ngCheckEnabl el==1), tSSC);
$setup (R_C, posedge CE &&& (Ti mi ngCheckEnabl e2==1), t SRC);
$setup (CS_N, posedge CE &&& (Ti mi ngCheckEnabl e4==1), tSSR);
$setup (A0, posedge CE &&& (Ti mi ngCheckEnabl e4==1), t SAR);

$hold (posedge CE &&& (Ti mi ngCheckEnabl el==1), CS_N, tHSC);
$hol d (posedge CE &&& (Ti mi ngCheckEnabl e2==1), R_C, tHRC);



$hol d (posedge CE &&& (Ti mi ngCheckEnabl e3==1), A0, t HAC)
$hold (negedge CE &&& (Ti mi ngCheckEnabl e4==1), A0, t HAR)
endspeci fy

endrrodul e



