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’//diagram ACTIONS

Module: ADC_control

lassign ADC_BUS = (CurrState_Sreg0 == "S2) ? ADC_in : 8'bz;

DAVe

clk

reset

ADC_INT

select

TI11T

ADC_in[7:0]

_._ ADC_BUSI[7:0] _. ADC_out[11:0]
' reset_DAVe
' ADC_CS
' ADC_HBEN
' ADC_WR

' ADC_RD

Sreg0

Send

reset DAVe

eset [ADC_CS <= 1b1;
IADC_WR <= 1'b1;
IADC_RD <= 1'b1;
IADC_HBEN <= 1'b0;
reset_DAVe <= 1'b0;
IADC_out <= 12'b0;

reset_DAVe <= 1'b0;|

AVe == 1'b1)&&

elect == 1'b1) ADC_CS <= 1'h0;
IADC_WR <= 1'b0;
IADC_HBEN <= 1'b0;

Start of write pulse

DC_WR <= 1'b1;|

End of write pulse

((!ADC in[5]))
Wait for completion

IADC_RD <= 1'b0;
start read of low byte
reset_DAVe <= 1'b1;

DC_CS <=1b1;
ADC _in[5])

DC_out[7:0] <= ADC_BUS|
DC_HBEN <= 1b1;

read low and then switch to high nibble

DC_out[11:8] <= ADC_BUS[3:0]]
DC_RD <= 1'b3;

read high nibble




/diagram ACTIONS|

D select

@ clk

D reset

D New_position[5:0]
D DAVe

Module: ch_control

@ instr_pwr
@ comm_pwr
@ fast
@ mode
@ duplex
@ serial_dir

@ reset_DAVe

instr_pwr <= 1'b0;

icomm_pwr <= 1'b0;

fast <= 1'b0;

mode <= 1'b0;
duplex <= 1'b0;

/\/ serial_dir <= 1'b0;

reset reset_DAVe <= 1'b0;

reset DAVe <= 1'b0;|

DAVe == 1'b1) &&
select == 1'b1

Ve == 1'b1) &&
select == 1'b1

instr_pwr <= New_position[0];
icomm_pwr <= New_position[1];
fast <= New_position[2];

mode <= New_position[3];
duplex <= New_position[4];
serial_dir <= New_position[5];
reset DAVe <= 1'b1;




-_ Count[6:0]

’ Counter_Zero

Module: Dpot_control

//diagram ACTIONS

/lassign dpot_clk = (CurrState_Sreg0 = 3'd3) ? Save :
i (CurrState_Sreg0 = 3'd5) ? inc_clk

’ Save

’ Select_ch2
»

' dpot_complete

' dpotl_cs
' dpot2_cs
' dpot_ud
' dpot_clk
' Load_counter

Enable_count

Sreg0

reset

(Count == 6'b0)&&
(Save == 1'b1)&&
((Select_chl == 1'b1)
(Select_ch2 == 1'b1))

Counter_Ze

Save == 1'b1)&&
ounter_Zerg <= 1'b1)

dpot_clk <= 1le
dpotl_cs <= ~Select_thi]

dpot2_cs <= ~Select_ch2;

dpot_clk <= 1'b0;
dpotl_cs <=1'b0;
dpot2_cs <= 1'b0;
dpot_ud <= 1'b0;
dpot_complete <= 1'b0;
Load_counter <= 1'b0;

Enable_count <= 1'b0;

dpotl_cs <= 1'b1;
dpot2_cs <= 1'b1;
dpot_complete <= 1!

bO;

DAVe == 1'b1)&&
(Count != 6'b0)&&
((Select_chl == 1'bl)
(Select _ch2 == 1'b1))

Load_counter <= 1'b1;

dpot_ud <=u_d;

dpotl_cs <= ~Select_ch1;
dpot2_cs <= ~Select_ch2;

Load_counter <= 1'b0;
Enable_count <= 1'b1;

dpot_clk <= 1'b1;

== 1'b0

(Save == 1'b0)&&
ek Zord BalL'b0 Counter_Zero == 1'b1

—cs <=1'b1;
dpot2_cs <= 1'b1;)

dpot_clk <= 1'b0;
dpot_complete <= 1'b1;

dpot_clk <= 1'b0;
dpot_complete <= 1'b0;

(DAVe == 1'b1)&&
Count == 6'h0)&&
Save == 1'b0)&&

((Select_chl == 1'bl)

(Select_ch2 == 1'b1))

dpot_clk <= 1'b0;
dpotl_cs <= ~Select_chl;|
dpot2_cs <= ~Select_ch2;




File:

(=Y

abwiN

g:\ VSS_Proj ect s\ wor k\ sj ensen\ DPA\ HDL_pr oj ect\ src\ Dpot _counter.v

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

****//

[l file : c:\projects\nnc\DPA\ hdl \ DPAI nterface\src\Dpot_counter.v
/'l created Tue Cct 30 06:46: 09 2001
/'l by I TF2V generator version 1.0

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

****//

“tinmescale 1ps / 1ps

[1{{ Section below this coment is automatically maintained
/1 and may be overwitten

/1 {modul e {Dpot_counter}}

nmodul e Dpot _counter ( Count , Counter_Zero , Enabl e_count
Load_counter ,clk ,reset );

i nput [6:0] Count ;
wire [6:0] Count ;

i nput Enabl e_count ;
wi re Enabl e_count ;
i nput Load_counter ;
wi re Load_counter ;
i nput clk ;

wire clk

i nput reset ;

wire reset ;

out put Counter_Zero ;
wi re Counter_Zero

/1}} End of automatically maintained section
/'l -- Enter your statenents here -- //
reg [ 7: 0] counter

assign Counter_Zero = (counter <= 7'dl); //this flags end of
counting to dpot contro

al ways € (posedge reset or posedge cl k)
begi n
if (reset) counter <= 7'dO; /lreset counter
else if (Load _counter) counter <= {Count, 1'b0}; //if it is
load tine then load with 2n+1
else if (Enable_count) //if counter is enabled count to zero
and hol d

if (counter !'= 7'd0) counter <= counter - 7'Dbi;
el se counter <= 7'dO;
el se counter <= counter; //just hold till enable counter
end
endnodul e



fdiagram ACTIONS Module: Interrupt

’ clk ’ DAVe _. read_flags[5:3]
’ reset ’ select ' reset_DAVe

’ set_flags[5:3]

Sreg0

DAVe == 1'b1)&&




File: g:\VSS _Projects\work\sjensen\ DPA\ HDL_proj ect\src\interrupt_generator.v

1 //******************************************************************

****//

2 /[l file : G\VSS_Projects\work\sjensen\ DPA\ hdl \ DPAI nterface\src\interrupt_gene
rator.v

/'l created Wed Cct 31 13:17:43 2001

/'l by I TF2V generator version 1.0

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

gabhw

****//

“tinmescale 1ps / 1ps

[1{{ Section below this coment is autonatically naintained

10 // and may be overwitten

11 //{rnodul e {interrupt_generator}}

12 nmodul e i nterrupt_generator ( chl_oc ,ch2_oc ,flags_in ,flags_out ,
intr ,rd_intr ,reset );

14 i nput chl_oc ;

15 wre chl _oc

16 i nput ch2_oc ;

17 wire ch2_oc

18 input [5:3] flags_in ;
19 wire [5:3] flags_in ;
20 i nput reset

21  wire reset

23 output [2:1] flags_out ;
24 wire [2:1] flags_out ;
25 output intr ;

26 wireintr ;

27 output rd_intr ;

28 wire rd_intr ;

29

30 //}} End of automatically naintained section
31

32 /] -- Enter your statenments here -- //

33

34 wire interin

35

36 assign flags_out[1] = (!chl_oc);

37 assign flags_out[2] = (!ch2_oc);

38 assign rd_intr = (flags_out[1] | flags_out[2]);
39 assign intr = ((flags_in[3]==1"bl) && ((flags_out[1l] & flags_in[4])
|| (flags_out[2] & flags_in[5]))) ? 1'b0 : 1'bz;

42 endnodul e



File:

(=Y

abwiN

g:\ VSS_Proj ect s\ wor k\ sj ensen\ DPA\ HDL_pr oj ect\ src\ Pul se_generator.v

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

****//

[l file : c:\projects\nnc\DPA\ hdl \ DPAI nterface\src\Pul se_generator.v
/1 created Tue Cct 30 08:18: 00 2001
/'l by I TF2V generator version 1.0

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

****//

“tinmescale 1ps / 1ps

[1{{ Section below this coment is automatically maintained

/1 and may be overwitten

/I {modul e {Pul se_generator}}

nmodul e Pul se_generator ( Pul se ,Pulse_end , Pul se_request ,reset ,clk

)

i nput Pul se_request ;
wi re Pul se_request ;
i nput reset ;

wire reset ;

i nput clk ;

wire clk ;

out put Pul se ;

reg Pul se ;

out put Pul se_end ;
reg Pul se_end ;

/1}} End of automatically maintained section

/'l -- Enter your statenments here -- //
paraneter Pul se_start = 11'd1638;

reg [10:0] count;

/1 Whe count == 0 and Pul se_request is true then |oad counter with
Pul se_start

/land start counting down to O and then hol d.

al ways € (posedge reset or posedge clk)

begin
if (reset) count <= 11'hbO
else if ((count == 11'b0) && (Pul se_request)) count <=
Pul se_start;
else if (count != 11'b0) count <= count - 1'bl;

el se count <= 11' b0
end

/las long as count does not equal zero then pulse is true
al ways € (posedge reset or posedge clk)
begi n
if (reset) Pulse <= 1'hO;
else if (count > 11'Dbl) Pulse <= 1'Db1;
el se Pul se <= 1'hO;
end

/1 Pulse end is one clock long and is used to update the relay
position



File: g:\VSS _Projects\work\sjensen\ DPA\ HDL proj ect\src\ Pul se_generator.v

52 // and clear the DAVe flag

53 al ways € (posedge reset or posedge cl k)

54 begi n

55 if (reset) Pulse_end <= 1'Db0;

56 else if (count !'= 11'd2) Pul se_end <= 1'b0;
57 el se Pul se_end <= 1'b1;

58 end

59 endnodul e
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File:
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g:\ VSS_Proj ect s\ wor k\ sj ensen\ DPA\ HDL_pr oj ect\src\ Rel ay_driver.v

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

****//

[l file : c:\projects\nnc\DPA\ hdl \ DPAI nterface\src\Relay_driver.v
/'l created Tue Cct 30 07:42:01 2001
/'l by I TF2V generator version 1.0

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

****//

“tinmescale 1ps / 1ps

[1{{ Section below this coment is automatically maintained

/1 and may be overwitten

/1 {modul e {Relay_driver}}

nmodul e Relay_driver ( Cl ose ,New position ,OQpen ,Position ,Pul se ,
Pul se_end , Pul se_request ,Update ,clk ,reset );

i nput New _position ;
wi re New position ;
i nput Pul se ;

wire Pul se ;

i nput Pul se_end ;
wire Pul se_end ;

i nput Update ;

wi re Update ;

i nput clk ;

wire clk ;

i nput reset ;

wire reset ;

out put C ose ;

wire dose ;

out put Open ;

wi re Open ;

out put Position ;

reg Position ;

out put Pul se_request ;
wi re Pul se_request ;

/1}} End of automatically maintained section

/'l -- Enter your statenents here -- //

/Iwhen there is a difference in New_position and Position and
Update is try then request a pul se;

assign Pul se_request = (Position ™~ New position) & Update;

/1 Open/ cl ose goes try when a requested pulse is true and the pul se
is being generated sel ected by New position

assign Qpen = Pul se & Pul se_request & New position;

assign C ose = Pulse & Pul se_request & ! New_position;

al ways € (posedge reset or posedge cl k)
begi n
if (reset) Position <= 1'hbO; /lat reset set to zero statel!
else if ((Pul se_end)&& Update)) Position <= New_position;
/lat the end of the pulse update the reported position
el se Position <= Position;
end



File: g:\VSS _Projects\work\sjensen\ DPA\ HDL proj ect\src\Relay_driver.v

52 endnodul e
53



File:
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g:\vss_proj ect s\work\sj ensen\ dpa\ hdl _proj ect\src\Response.v

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

****//

[l file : C\projects\nnc\DPA\ hdl\step2\src\Response. v
/1 created Thu Nov 15 06:29:55 2001
/'l by I TF2V generator version 1.0

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

“tinmescale 1ps / 1ps

[1{{ Section below this coment is automatically maintained
/1 and may be overwitten

/I {modul e {Response}}

nmodul e Response ( DAVe , adc_data ,chl_control ,ch2_control ,
cmd_valid , conmand , hold _DAVe ,ints ,miso ,nosi ,nosi_data ,
relay_chl ,relay_ch2 ,reset ,spi_clk ,spi_cs );

i nput DAVe ;

wi re DAVe ;

input [11:0] adc_data ;
wire [11:0] adc_data ;
input [7:0] chl _control ;
wire [7:0] chl_control ;
input [7:0] ch2_control ;
wire [7:0] ch2_control ;
i nput cnmd_valid ;

wire comd_valid ;

i nput [3:0] command ;
wire [3:0] command ;

i nput hol d_DAVe ;

wi re hol d_DAVe ;

input [5:0] ints ;

wire [5:0] ints ;

i nput nosi ;

wire nosi ;

i nput nosi _data ;

wire nosi_data ;

input [2:0] relay_chl ;
wire [2:0] relay_chl ;
input [2:0] relay_ch2 ;
wire [2:0] relay_ch2 ;

i nput reset ;

wire reset ;

i nput spi_clk ;

wire spi_clk ;

i nput spi_cs ;

wire spi_cs ;

out put mso ;
wire mso ;

/1}} End of autonmatically naintained section
/1l -- Enter your statenments here -- //
“define DAVE {hol d_DAVe, hol d_DAVe, hol d_DAVe, hol d_DAVe, hol d_DAVe,

hol d_DAVe, hol d_DAVe, hol d_DAVe, hol d_DAVe, hol d_DAVe, hol d_DAVe,
hol d_DAvVe}



File:

g:\vss_proj ect s\work\sj ensen\ dpa\ hdl _proj ect\src\Response.v

reg [11:0] mso_regq;
reg mso_pin_reg

assign mso = (spi_cs) ? 1'bz : mso_pin_reg

al ways € (posedge reset or negedge spi_clk) //grab the state of

DAVE!
begi n
if (reset) mso _pin_reg <= 1'b0
else if (nopsi_data) miso pin_reg <= miso_reg[11];
el se mso_pin_reg <= hol d_DAve;
end

al ways € ( posedge reset or posedge spi_clk) //the shift out happens

on negative edges
begi n

if (reset) mso_reg <= 12'b111111111111; //fill the reg with

1's this is the DAVe busy state
else if (cmmd_valid)

case ({hol d_DAVe, conmmand[?2:0], nosi})

i <= 11' b0;

<= 11' b0

<= {9' b0, relay_chl};
<= {9' b0, relay_ch2};
<= 11' b0

<= {3' b0, ints};

<= {6' b0, chl _control};
<= {6' b0, ch2_control};

5'd0: mso_reg
5'dl: mso_reg
5'd2: mso_reg
5'd3: mso_reg
5'd4: mso_reg
5'd5: mso_reg
5'd6: mso_reg
5'd7: mso_reg
5'd8: mso_reg
5'd9: mso_reg
5'd10: mso_reg
5'd1l1l: mso_reg
5'd12: mso_reg
5'd13: mso_reg
5'd14: mso_reg
5'd15: mso_reg
defaul t:
/linterface busy send all 1's
endcase
el se
begi n

<=

DAVE;

<= {9' b0, relay_chl};

<=
<=
<=
<=
<=
<=

{9' b0, relay_ch2};
adc_dat a;

{6' b0, ints};

{4' b0, chl_control};
{4' b0, ch2_control};
" DAVE;

mso_reg <= 12'p111111111111;

mso reg[11:1] <= nmiso_reg[10:0];
nmso reg[0] <= 1'bl;

end
end

endnodul e



@ spi_clk

Module: SPInterface

@ mosi_data
D reset

D spi_cs D mosi D pAve Osreg[4:0]

@ set_DAVe @ data_out[11:0] -‘D Command[3:0]
@ hold_DAVe O cmnd_valid

I/l diagram ACTION
assign cmnd_valid = CurrState_SregO[4];|
assign sreg = CurrState_Sreg0;

Sreg0

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;

lset_DAVe <= (spi_cs) ? 1'b0 : (Command[3] == 1'b1) ? 1'b0 : 'hold_DAVe;

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;
set_DAVe <= 1'b0;

Spi_cs

iCs

(Ispi_cs)
data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;
(Ispi_cs)
data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;
Ispi_cs
data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;
Ispi_cs

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;

(Ispi_cs)

(Ispi_cs)

lset_DAVe <= 1'b0; .
mosi_data <= 1'b0; Spi_cs;
hold_DAVe <= 1'h0;

N

((reset))
(spi_cs)
Spi_c:
i Cs.
Spi_cS;
Spi_cs;

(spi_cs) (spi_cs) lspics LCS

(Ispi_cs)

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;

Command[3:1] <= (DAVe) ? Command[3:1] : Command[2:0];
Command|[0] <= (DAVe) ? Command[0] : mosi;
hold_DAVe <= DAVe;

('spi_cs) Command[3:1] <= (hold_DAVe) ? Command[3:1] : Command[2:0];
Command[0] <= (hold_DAVe) ? Command[0] : mosi;

Spi_Cs;

Command[3:1] <= (hold_DAVe) ? Command[3:1] : Command[2:0];
Command[0] <= (hold_DAVe) ? Command[0] : mosi;

(spi_cs)

Ispi_cs

ICommand[3:1] <= (hold_DAVe) ? Command[3:1] : Command[2:0];
\ICommand[0] <= (hold_DAVe) ? Command[0] : mosi;
mosi_data <= 1'b1;

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;

Ispi_cs

(1spi ggta_out[ll:l <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
- ta_out[0] <= (hold_DAVe) ? data_out[0] : mosi;

(Ispi_cs)

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;

data_out[11:1] <= (hold_DAVe) ? data_out[11:1] : data_out[10:0];
data_out[0] <= (hold_DAVe) ? data_out[0] : mosi;
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g:\ VSS_Proj ect s\ wor k\ sj ensen\ DPA\ HDL_pr oj ect\ src\ Synchroni zer.v

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

****//

[l file : c:\projects\nnc\DPA\ hdl \ DPAI nterface\src\Synchroni zer.v
/1 created Tue Cct 30 07:13:30 2001
/'l by I TF2V generator version 1.0

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

****//

“tinmescale 1ps / 1ps

[1{{ Section below this coment is automatically maintained
/1 and may be overwitten

/I {modul e {Synchroni zer}}

modul e Synchroni zer ( DAVe ,clk ,reset _DAVe ,reset ,set_ DAVe
spi _clk );

i nput clk ;

wire clk

i nput reset_ DAVe ;
wire reset DAVe

i nput reset ;

wire reset ;

i nput set_DAVe ;
wire set DAVe

i nput spi_clk ;
wire spi_clk ;

out put DAVe ;
w re DAVe

/1}} End of automatically maintained section

/'l -- Enter your statenents here -- //
reg spi_side;
reg cl k_side;

assign DAVe = spi_side * cl k_side;

al ways € (posedge reset or posedge clk)
begin
if (reset) clk _side <= 1'bO;
else if (reset_DAVe) clk_side <= spi_side;
el se cl k_side <= clk_side
end

al ways € (posedge reset or posedge spi_cl k)
begi n
if (reset) spi_side <= 1'bO0;
else if (set_DAVe) spi_side <= !clk_side;
el se spi_side <= spi_side
end

endnodul e



youee

clk ' Dpot_wr_2
reset ' wr_ch1_relay
DAVe ' wr_ch2_relay
reset_DAVe ' start_adc
command[3:0] ' set_ints
' wr_ch1_controls

Module: Write_command

' wr_ch2_controls
' Dpot_wr_1

//diagram ACTIONS

lassign Dpot_wr_1 = CurrState_Sreg0[1];
lassign Dpot_wr_2 = CurrState_Sreg0[2];
lassign wr_ch1_relay = CurrState_SregO0[3];
lassign wr_ch2_relay = CurrState_Sreg0[4];
lassign start_adc = CurrState_Sreg0[5];
lassign set_ints = CurrState_Sreg0[6];

lassign wr_ch1_controls = CurrState_SregO[7];|
lassign wr_ch2_controls = CurrState_Sreg0[8];|

Sreg0

reset DAVe == 1'b1

(DAVe == 1'b1)&&
(command == 4'd7)

(reset DAVe == 1'b1)

(DAVe == 1'b1)&&
(command == 4'd6)

AVe == 1'b1)&&
(command == 4'd5)

(reset DAVe == 1'b1)

(reset DAVe == 1'b1)

reset DAVe == 1'b1

(DAVe == 1'b1)&&
(command == 4'd0)

reset DAVe == 1'b1

DAVe == 1'b1)&&
(command == 4'd2)

(reset DAVe == 1'b1)

==1" '
(reset DAVe == 1'b1) DAVe == 1'b1)&&

(command == 4'd3)

DAVe == 1'b1)&&
(command == 4'd4)






