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[l ** DAC8413.v - DAC8413 12-BI T PARALLEL DAC (VDD = +5.0V)
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/] ** THI'S PRCCRAN |'S CCNFI DENTI AL AND A TRADE SECRET CF YCUNC ENCI NEERI NC.
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11 ** Revi si on
Il ** Modi fi ed Date

1.0
01/ 15/ 2002

Il ** Revi si on History:

/] ** 01/ 15/ 2002:
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/] ** DECLARATI CNS
[l ** I NI TI ALI ZATI C
/] ** CCRE LCcCl C

[l ** TI M NG CHECKS
/ / * %
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TABLE CF CCNTENTS
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// khkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhkhkhkhkhkhkkhkhkkhkhkhkhkhkkhkhkhkhkkkhkkhkhkkkkkkkkkkkkkk**k**x*%

“timescal e 1ns/10ps

nmodul e DAC8413

i nput
i nput

i nput
i nput

i nput

(

VCUTA,
VCUTB,
VCUTC,
VCUTD,

DBOO,
DBO1,
DB02,
DBO3,
DB04,
DBO5,
DBO6,
DBO7,
DBO8,
DBO9,
DB10,
DB11,

A0,
Al,

RW,
CsS N,

LDAC_N,
RESET N,

RESET
A0
Al;

R_W;
CS_N;

LDAC_N;

i nput register address
input register address

read/write enabl e
chip sel ect

DAC update strobe



/1
/1
/1

/1
/1
/1

/1
/1
/1

i nput RESET_N,; /'l DAC register reset

i nput RESET; /'l system reset

i nout DBOO; /'l parallel data |I/C bus
i nout DB01; /1 parallel data |/C bus
i nout DB02; /'l parallel data |I/C bus
i nout DB03; /1 parallel data |/C bus
i nout DB04; /'l parallel data |I/C bus
i nout DBO5; /1 parallel data |/C bus
i nout DBO6; /'l parallel data |I/C bus
i nout DBO7; /1 parallel data |/C bus
i nout DBO8; /'l parallel data |I/C bus
i nout DB09; /1 parallel data |/C bus
i nout DB10; /'l parallel data |I/C bus
i nout DB11; /] parallel data |/C bus
out put [11:00] VCUTA; /1 DAC A vol tage out put
out put [11:00] VCUTB; /1 DAC B vol tage out put
out put [11:00] VCUTC; /1 DAC B vol tage out put
out put [11:00] VCUTD; /1 DAC B vol tage out put

khkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhhkhkhkhkhkhkkhkhkkhkhkhkhkhkkhkhkhkhkkkhkkhkhkkkkkkkkkkkkkk**k**x*%
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reg [11:00] DACA_I nput Lat ch; /1 DAC A input data latch
reg [11:00] DACB_I nput Lat ch; /1 DAC B input data |atch
reg [11:00] DACC_I nput Lat ch; /1 DAC C input data latch
reg [11:00] DACD_I nput Lat ch; /1 DAC D input data |atch
reg [11:00] VCUTA; /1 DAC A output voltage

reg [11:00] VCUTB; /1 DAC B output voltage

reg [11:00] VCUTC; /1 DAC C out put voltage

reg [11:00] VCUTD; /1 DAC D output vol tage

wire [11:00] Dat aDl ; /] parallel data bus - input
reg [11:00] Dat aDC; /'l parallel data bus - output
wire Dat aCE; /] parallel data bus - output enable
i nteger t DZ; /1 timing paraneter

i nt eger t CSB; /1 timing paraneter
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*x I' NI TI ALl ZATI CN *x
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initial begin
DACA | nput Lat ch= 12" hXXX
DACB_I| nput Lat ch= 12' hXXX
DACC | nput Lat ch= 12" hXXX
DACD_I nput Lat ch= 12' hXXX
end

initial begin

VCUTA = 12' hXXX

VCUTB = 12' hXXX

VCUTC = 12' hXXX

VCUTD = 12' hXXX
end

initial begin
tDZ = 200; /1l data to hi-2Z del ay
t CSD = 320; /1 CS_N to data del ay
end

khkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhkhhhhkhkhkhhkhkkhkkhkkhkhhkhkhkkhkhkhkhkhkkhkkhkkhkkkkkkkkkkkkkkkk*x*x*%

o CCRE LCcl C * %
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assi gn DataDl = {DB11, DB10, DB09, DB08, DBO7, DBO6, DBO5, DBO4, DBO3, DBO2, DBO1, DBOO} ;

al ways €(DataDl or A0 or A1 or R Wor CS_N or RESET_N) begin
if (RESET_N == 0) begin
DACA_| nput Latch = 12' h000
DACB_| nput Latch = 12' h000



DACC | nput Lat ch
DACD_I nput Lat ch
end
el se begin
case ({Al, AO, R W CS_N})
4'b00_00 : DACA_I nputLatch
4'b01_00 : DACB_I nputlLatch
4'b10_00 : DACC_I nputLatch
4'b11 00 : DACD_InputlLatch
endcase
end
end

12' h00O0;
12' h00O0;

Dat aDl [ 11: 00] ;
Dat aDI [ 11: 00] ;
Dat aDl [ 11: 00] ;
Dat aDI [ 11: 00] ;

al ways €(LDAC_N or RESET_N or DACA_I nputLatch or DACB_I nputLatch or DACC_I nputLatch or DACD_I nputLatch) begi

if (RESET_N == 0) begin

VCUTA = 12' h00O0;

VCUTB = 12' h00O0;

VCUTC = 12' h00O0;

VCUTD = 12' h00O0;
end

else if (LDAC_N == 0) begin
VCUTA = DACA_I nput Lat ch[ 11: 00] ;
VCUTB = DACB_| nput Lat ch[ 11: 00] ;
VCUTC = DACC_I nput Lat ch[ 11: 00] ;
VCUTD = DACD_| nput Lat ch[ 11: 00] ;
end
end

al ways €(A0 or Al or DACA I|nputlLatch or DACB_I nputLatch or DACC | nput Latch or DACD_| nput Latch) begin
case ({A1l, A0})

2' b0O0 : Dat aDC = DACA_I nput Lat ch[ 11: 00] ;

2' b01 : Dat aDC = DACB_I nput Lat ch[ 11: 00] ;

2' b10 : Dat aDC = DACC_I nput Lat ch[ 11: 00] ;

2' b1l : Dat aDC = DACD_I nput Lat ch[ 11: 00] ;
endcase

end
assign #(tCSD,tDzZ) DataCE = R.W & ! CS N;

bufifl (DB00O, DataDC[00], DataCE);
bufifl (DB01, DataDC[01], DataCE);
bufifl (DB02, DataDC[02], DataCE);
bufifl (DB03, DataDC[03], DataCE);
bufifl (DB04, DataDC[04], DataCE);
bufif1l (DB05, DataDC[05], DataCE);
bufifl (DB06, DataDC[06], DataCE);
bufifl (DB07, DataDC[07], DataCE);
bufifl (DB08, DataDC[08], DataCE);
bufifl (DB09, DataDC[09], DataCE);
bufifl (DB10, DataDC[10], DataCE);
bufifl (DB11, DataDC[11], DataCE);
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o TI M NG CHECKS o
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wi re TiningCheckEnabl el = ' RESET & (R_W == 0);
wi re Tinm ngCheckEnabl e2 = ! RESET & (R_W == 1);
speci fy
specparam

tRCS = 170, /1 CS_N pulse width - |ow

tWCS = 150, /1 CS_N pulse width - |ow

t RDH = 20, /1 RWto CS N hold tine

tVDS = 20, /1l data to CS_N setup tinme

tLS = 70, /1 LDAC_N to CS_N setup tine

tLH = 50, /1 LDAC_N to CS_N hold tine

tLDW = 180, /1 LDAC_N pulse width - |ow

t RESET = 150; /1 RESET_N pulse width - |ow

$wi dt h (negedge CS_N &&& (R_W==1), tRCS);
$wi dth (negedge CS_N &&& (R_W==0), tWCS);
$wi dt h (negedge LDAC_N, tLDW;

$wi dth (negedge RESET_N, tRESET);

$setup (DBOO, negedge CS_N &&& (Ti mi ngCheckEnabl el==1), tWDS);
$setup (DBO1, negedge CS_N &&& (Ti mi ngCheckEnabl el==1), tWDS);



$set up
$setup
$set up
$setup
$set up
$setup
$set up
$setup
$set up
$setup

$setup
$set up

$hol d
$hol d
endspecify

endrrodul e

(DB02, negedge
(DB03, negedge
(DB04, negedge
(DBO5, negedge
(DB06, negedge
(DB0O7, negedge
(DB08, negedge
(DB09, negedge
(DB10, negedge
(DB11, negedge

CS N
CS N
CS N
CS N
CS N
CS N
CS N
CS N
CS N
CS N

&&& (Ti
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&8& (Ti
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i
i
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ngCheckEnabl el==1),
ngCheckEnabl e1==1),
ngCheckEnabl el==1),
ngCheckEnabl e1==1),
ngCheckEnabl el==1),
ngCheckEnabl el==1),
ngCheckEnabl el==1),
ngCheckEnabl e1==1),
ngCheckEnabl el==1),
ngCheckEnabl e1==1),

(LDAC_N, negedge CS_N &&& (RESET==0),
(LDAC_N, posedge CS_N &&& (RESET==0),

tLS);
tLS);

(posedge CS_N &&& (Ti mi ngCheckEnabl e2==1),
(posedge CS_N &&& (RESET==0),

LDAC N,

tLH);

R_W,

t VDS) ;
tVDS) ;
t VDS) ;
tVDS) ;
t VDS) ;
tVDS) ;
t VDS) ;
tVDS) ;
t VDS) ;
tWDS) ;

t ROH) ;



