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“timescal e 1ns/10ps

modul e 1 DT6116SA35 (1C, A, ME_N, CE_N, CS N,

/1
/1
/1

i nput
i nput
i nput
i nput
i nput

i nout

[ 10: 00]

[07: 00]

A
VE_N;
CE_N;
CS N,
RESET!

1 C

RESET) ;
/1 memory address
/1 memory write enable
/'l nmermory read enabl e
/'l memory chip sel ect

/'l systen reset

/'l memory data |/C bus

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

* %

DECLARATI CNS

* %

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

wire

reg
wre

reg
reg

wire
wre

[07: 00]
[07: 00]

[ 10: 00]
[ 10: 00]

IC

Dat aDC;
Dat aCE;

A Dl yd_t AA
A Dl yd_t CH

CE_N_Dl yd_DC
CS_N_Dl yd_DC;

/'l nmermory data I/C bus

/'l merory data out put
/'l memory data output enable

/1 memory address del ayed
/'l nmerory address del ayed

/'l CE_N del ayed for output data
/1 CS_N del ayed for output data



/1
/1
/1

/1
/1
/1
/1
/1
/1

/1
/1
/1

/1
/1
/1

wire VE_N_Dl yd_CE; /1 WE_N del ayed for output enable

wire CE_N_Dl yd_CE; /1 CE_N del ayed for output enable
wire CS_N_Dl yd_CE; /1 CS_N del ayed for output enable
reg [07:00] Meror yBl ock [0:2047]; /'l nmerory bl ock

wire WiteStrobe N, /1l memory write strobe

i nt eger t AA, /1 timing paraneter

i nteger t ACS; /1 timing paraneter

i nteger t CLZ; /'l timing paramneter

i nteger t CLZ; /1 timing paraneter

i nt eger t CHZ; /1 timing paraneter

i nteger t CHZ; /1 timing paraneter

i nteger t CE; /'l timing paramneter

i nteger t CH; /1 timing paraneter

i nt eger t WHZ; /1 timing paraneter
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initial begin

tAA = 35; /] address to data access tine

t ACS = 35; /1 chip select to data access tinme
tCLZ = b5; /1 CS_Nto data | ow-Z del ay

tCLZ = 5; /1 CE_N to data | ow Z del ay

tCHZ = 15; /1 CS_N to data high-Z del ay

tCHZ = 13; /1 CE_N to data high-Z del ay

tWHZ = 20; /1 WE_N to data high-Z del ay

tCE = 20; /1 CE_N to data valid delay

tCH = 5, /'l output hold from address change

end

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

*x CCRE LCcCl C *x

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

assign WiteStrobe_ N = VE_N| CS N,
al ways €(posedge WiteStrobe_N) begin
eror yBl ock[ A] = 1 C[07:00];

Dat aDC = 1C[07:00];
end

al ways €(A_Dlyd_tAA or A Dlyd tCH or CE_N Dlyd DC or CS_N _Dlyd DC) begin

if (ADyd tAA != A Dlyd_tCH) Dat aDC = 8' hXX;
else if ((CE_N_Dlyd_DC==0) & (CS_N_DIyd _DC==0)) Dat aDC = Meror yBl ock[ A_Dl yd_t AA];
el se Dat aDC = 8' hXX;

end

al ways €(A) A_Dlyd tAA <= #(tAA) A[10:00];
al ways €(A) A_Dlyd_tCH <= #(tCH) A[10:00];

assign #(tCHZ,tCE) CE_N_Dlyd _DC = CE_N;
assign #(tCHZ, t ACS) CS N Dlyd _DC = CS N;
assign #(0,tWHz) VWE_N_Dlyd_CE = VE_N;
assign #(tCHzZ,tCLZ) CE_N_Dlyd_CE = CE_N;
assign #(tCHZ,tCLZ) CS_ N Dlyd CE = CS N;

assign DataCE = (CE_N.Dlyd CE == 0) & (WVE_NDyd CE == 1) & (CS_N D yd_CE == 0);

bufifl (1C[00], DataDC[00], CataCE);
bufif1 (1 C[01], DataDC[01], DataCE):
bufifl (I1C[02], DataDC[02], CataCE);



/1
/1
/1
/1
/1
/1

/1
/1
/1

bufifl (1C[03], DataDC[03], DataCE);

bufifl (1C[04], DataDC[04], DataCE);

bufifl (I1C[05], DataDC[05], DataCE);

bufifl (1C[06], DataDC[06], DataCE);

bufifl (1C[07], DataDC[07], DataCE);

o DEBUC LCCI C o

2.01: WNenory Data Bytes

wire [07:00] MemoryByteOO = NeroryBl ock[ 00];
wire [07:00] MenoryByteOl1l = NeroryBl ock[ 01] ;
wire [07:00] MemoryByte02 = NeroryBl ock[02];
wire [07:00] MemnoryByte03 = NeroryBl ock[ 03] ;
wire [07:00] MenoryByte04 = NeroryBl ock[ 04];
wire [07:00] MemnoryByte05 = NeroryBl ock[ 05] ;
wire [07:00] MemoryByte06 = NeroryBl ock[ 06] ;
wire [07:00] MemnoryByte07 = NeroryBl ock[07];
wire [07:00] MemnoryByte08 = NerroryBl ock[ 08];
wire [07:00] MemoryByte09 = NeroryBl ock[ 09];
wire [07:00] MenoryByteOA = NerroryBl ock[ 10] ;
wire [07:00] MemoryByteOB = NeroryBl ock[11];
wire [07:00] MemnoryByteOC = NerroryBl ock[ 12] ;
wire [07:00] MemoryByteOD = NeroryBl ock[13];
wire [07:00] MemnoryByteOE = NerroryBl ock[ 14] ;
wire [07:00] MemoryByteOF = NeroryBl ock[ 15];

EE R R R

TI M NG CHECKS

EE R R R

* % * %

wi re Timi ngCheckEnablel = (WE_N == 0) & ! RESET;
speci fy

specpar a
tCW = 25, /1 CS Nto end of wite
t AW = 25, /1 Avalid to end of wite
tAS = 0, /'l Awite setup time
tWP = 20, /1l wite pulse wdth
tWR = 0, /1l wite recovery tine
tDW = 15, /'l wite data setup tine
tDH = 0; /1l wite data hold tine

$wi dt h (negedge CS_N &&& Ti nmi ngCheckEnabl el, tCW);

$wi dt h (negedge VWE_N, tWP);

$setup (A[00], posedge WiteStrobe N && (RESET==0), tAW);

$setup (A[01], posedge WiteStrobe_N &&& (RESET==0), tAW);

$setup (A[02], posedge WiteStrobe_ N && (RESET==0), tAW);

$setup (A[ 03], posedge WiteStrobe_N &&& (RESET==0), tAW);

$setup (A[04], posedge WiteStrobe N && (RESET==0), tAW);

$setup (A[05], posedge WiteStrobe_N &&& (RESET==0), tAW);

$setup (A[06], posedge WiteStrobe N && (RESET==0), tAW);

$setup (A[07], posedge WiteStrobe_N &&& (RESET==0), tAW);

$setup (A[08], posedge WiteStrobe N && (RESET==0), tAW);

$setup (A[09], posedge WiteStrobe_N &&& (RESET==0), tAW);

$setup (A[10], posedge WiteStrobe_ N && (RESET==0), tAW);

$setup (A[00], negedge WiteStrobe_N &&& (RESET==0), tAS);

$setup (A[01], negedge WiteStrobe_ N && (RESET==0), tAS);

$setup (A[02], negedge WiteStrobe_N &&& (RESET==0), tAS);

$setup (A[ 03], negedge WiteStrobe_ N && (RESET==0), tAS);

$setup (A[04], negedge WiteStrobe_N &&& (RESET==0), tAS);

$setup (A[05], negedge WiteStrobe_ N && (RESET==0), tAS);

$setup (A[06], negedge WiteStrobe_N &&& (RESET==0), tAS);

$setup (A[07], negedge WiteStrobe_ N && (RESET==0), tAS);

$setup (A[08], negedge WiteStrobe_N &&& (RESET==0), tAS);

$setup (A[09], negedge WiteStrobe_ N && (RESET==0), tAS);

$setup (A[10], negedge WiteStrobe_N &&& (RESET==0), tAS);

$setup (1 C[00], posedge WiteStrobe N && (RESET==0), tDW);

$setup (1 C[01], posedge WiteStrobe N &&& (RESET==0), tDW);

$setup (1C[02], posedge WiteStrobe N && (RESET==0), tDW);

$setup (1 C[ 03], posedge WiteStrobe N &&& (RESET==0), tDW);

$setup (1 C[04], posedge WiteStrobe N && (RESET==0), tDW);



$setup (1 C[05], posedge WiteStrobe N & & (RESET==0), tDW)
$setup (1 C[06], posedge WiteStrobe_N &&& (RESET==0), tDW)
$setup (1 C[07], posedge WiteStrobe N & & (RESET==0), tDW)
$hol d (posedge WiteStrobe N & & (RESET==0), A[00], tWR)
$hold (posedge WiteStrobe_N &&& (RESET==0), A[01], tWR)
$hol d (posedge WiteStrobe N & & (RESET==0), A[02], tWR)
$hold (posedge WiteStrobe_N &&& (RESET==0), A[ 03], tWR)
$hol d (posedge WiteStrobe N & & (RESET==0), A[04], tWR)
$hold (posedge WiteStrobe_N &&& (RESET==0), A[05], tWR)
$hol d (posedge WiteStrobe N & & (RESET==0), A[06], tWR)
$hold (posedge WiteStrobe_N &&& (RESET==0), A[07], tWR)
$hol d (posedge WiteStrobe N & & (RESET==0), A[08], tWR)
$hold (posedge WiteStrobe_N &&& (RESET==0), A[09], tWR)
$hol d (posedge WiteStrobe N & & (RESET==0), A[10], tWR)
$hold (posedge WiteStrobe_N &&& (RESET==0), |C[00], tDH)
$hol d (posedge WiteStrobe N & & (RESET==0), |C[01], tDH)
$hold (posedge WiteStrobe_N &&& (RESET==0), |C[02], tDH)
$hol d (posedge WiteStrobe N & & (RESET==0), |C[03], tDH)
$hold (posedge WiteStrobe_N &&& (RESET==0), |C[04], tDH)
$hol d (posedge WiteStrobe N & & (RESET==0), |C[05], tDH)
$hold (posedge WiteStrobe_N &&& (RESET==0), |C[06], tDH)
$hol d (posedge WiteStrobe N & & (RESET==0), |C[07], tDH)
endspeci fy

endrodul e



