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module sync_counter (clk,count_en, reset,count_out) ;

input clk,count_en,reset;
output [3:0] count_out;
reg [3:0] count_out;

always @ (posedge clk) begin
if (~reset)
count_out = 4'b0000;
else if (count_en == 1'bl) begin
if (count_out == 4'b1111)
count_out = 4'b0000;
else
count_out = count_out + 1'bl;
end
end

endmodule
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module async_counter (clk,count_en, reset,count_out) ;

input clk,count_en,reset;

output [3:0] count_out;

reg [3:0] count_out;

wire gated_clk = clk & count_en;

always @ (posedge gated_clk or negedge reset) begin

if (~reset)
count_out <= 4'b0000;
else begin
if (count_out == 4'bl1111)
count_out <= 4'b0000;
else
count_out <= count_out + 1'bl;
end
end
endmodule
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module gated_clk(in, out,en, clk);
input in,clk,en;
output out;
reg out;
wire gate_clk;
assign gate_clk = clk & en;
always @ (posedge gate_clk) begin
out <= in;
end
endmodule
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module clock_en(in,out,clk,data_en);
input in,clk,data_en;

output out;

reg out;

always @ (posedge clk) begin
if (data_en)
out <= in;
else
out <= out;
end
endmodule
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module ripple_clk_divider(clk,data_in,data_out) ;
input clk,data_in;

output data_out;

reg data_out;

reg temp_clk;

always @ (posedge clk)
temp_clk <= ~temp_clk;

always @ (posedge temp_clk)
data_out <= data_in;

endmodule
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module clock_divider_ce(clk,data_in,data_out) ;
input clk,data_in;
output data_out;
reg data_out;
reg temp_clk;

always @ (posedge clk)
temp_clk <= ~temp_clk;

always @ (posedge clk) begin
if (temp_clk)
data_out <= data_in;
end

endmodule
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module inefficient_ce(clk,datain, rwn,csn,asn,dataout) ;

input clk,datain, rwn, csn,asn;
output dataout;
reg dataout;

always @ (posedge clk)

begin
if ((rwn == 1'b0) && (csn == 1'b0) && (asn == 1'b0))
dataout <= datain;
end
endmodule

012200000000000000000O0

012. 00000000000 OCOOO0 RTLOOO

S
oSN D Q ——- > dataout
CE
ck —
R
. i t
datain = >0
GND
wn — in > out
asn —> in |'>° out in(1)
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module efficient_ce(clk,datain,rwn,csn,asn,dataout) ;

inputclk,datain, rwn, csn,asn;
outputdataout;
reg dataout;

always @ (posedge clk)
begin
if (csn == 1'b0)

dataout <= (datain && (rwn == 1'b0) && (asn ==

1'b0))
(dataout && rwn == 1'bl)

N
|| (dataout && asn == 1'bl);

end
endmodule

OwBooooRrRTLOODOOOOOOODOOOO

O13. 1LUTOO0 OLUTOOOOO00O00000O0

9—{ > dataout
1
s
D Q
in out
csn — >o CE
clk > R
datain =
GND
rwn [—>—e-nP>o0ut
asn [

[~ 00000000000000000000000000000000
gooooooooobooobooooobooboooooooon
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0000 PLLOOODOUDOOOODODOOODOODOODUOOOOOODOODOOOO
0000000000000 0000000RTLOOOO 1400000000
0000030000 s8ipoooooooUoooooooooPLLOOOO
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00030000000000000 140000000QuartusI0O0O0O0O0O
MegaWizard Plug-inManager OO 00000 COOOOOOO0OO plix2O00O0O
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module off_chip(clk100in,clk300o0ut) ;

inputclkl100in;
wireclk600;

output[7:0]clk3000ut;

reg [7:0]1clk3000ut;
reg clk300int /* synthesis syn_preserve = 1 */;
pllx2 UL(

.inclock(clk100in),
.clockl (c1k600)) ;

always @ (posedge clk600)
begin
clk300int <= ~clk300int;
end

always @ (posedge c1lk600)

begin
c1k3000ut[0]<=~c1k300int;
clk300out[1]<=~c1lk300int;
clk300out [2]<=~c1k300int;
cl1k300out[3]<=~c1k300int;
clk300out[4]<=~c1lk300int;
clk300out [5]<=~c1k300int;
clk300out[6]<=~c1k300int;
clk300out [7]<=~c1k300int;

end

endmodule
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goooooooooooooooooooooOooooooOoobooooDooo
gbooooooooomoooooooooooooooOooooooobooOoo
gooooooooooOooOooOoOobOOoOoOoOOoOoOoOOoOoOobOOoOoOoooo
gboobooooooooboOoOoocOoo0oOnDOOOODOOOOOOOODO
000020 000000000000000000000000000000
gobooooooooobOo0ooboOoOoooooooobooooOboooooooon
gooooooooooooboooobooooooooOoOoOobooooOoOoobooOoo
gooooooooooooboooOooboOoOooOooOoOobooOoOoDbOoOooooo
gooooooooboobooOoooboOoOobOOoOboooOoOoOoOoOoOoOobooOoboOd
000o0ooo0oooooooooooooo0oooo

[[s- FPGADOOOUODODOOOODODODODODODODOOOODOD
ooboooooOooooOoOooOoOoO0oOoOoO0oOoOO0boOOO0OoO
obo0ooooOooooOoOobooOo0oO0oOoOoooOoOoO0ooOo0ooa
oobo0oooOoOooooOooobooOorsMOOOOODOOOOOO

Look-Ahead D 0 O O O

Look-Ahead 00 000000000000 O0COOOOCOOOOOOOOOOO
gooooooooooooooooobooOoooOooOoOoobooOoOobOoOooooo
gooooooooooooooooobooOoooOooOoOoobooOoOobOoOooooo
gooooooooooOooOooOoOobOOoOoOoOOoOoOoOOoOoOobOOoOoOoooo
goobooooooOoobooOoOOO0OO0O0OO0OO0OOD0O0O00000000 200000
gooooooooooOoOoOoOoOOOoOORTLOOOOOOOOOOOOOO
goooooooooooooooobooobOooooooooboooo

module without_lookahead (clk,a,b,q,d);
input clk,d;

input [15:0] a,b;

output qg;

reg d;

always @ (posedge clk) begin
if (*a && (a == b)) // a and b are 16 bit registered input
busses
g <= d;
end
endmodule

ooboOdooooOooooooooOoO0oboOz2000000000000000O0
gooooooooooooooo
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module with_lookahead (clk,a,b,q,d);
input clk,d;

input [15:0] a,b;

output g;

reg 4;

reg cel, cel;

always @ (posedge clk) begin
cel <= (al[7:0]==b[7:0]);
cel <= (a[l5:8]==b[15:81]1);
end

always @ (posedge clk) begin
if ("a && (cel0 == 1'bl) && (cel==1'Dbl))
g<=d;
end
endmodule

goooooooon

goboooobOooooboooooOrFrPGAOOODOOOOOOOOOOOOOO
goooooooooobooooooooooobooobooooboOooooOooo
OO0O0O0OQuartus Il OO0O0OOOODOOOOOOOOO0O0O0OO0OOOOOODOO
goboooooo0ooooOooooDoRTLODOOOODOOOOODOOODODOO
ooooooooo

ey Jodobo44 0000000000000 DO0D000DOoDbOOoOoOooOOg
o« P
module large_load(in,en,clk,out);
input [31:0] in;
input clk,en;
output [31:0] out;
reg [31:0] out;

always @ (posedge clk) begin
if (en)
out <= in;
else
out <=32'bz;
end

endmodule
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00 en0000O0O00DO3O0000000O00O0DOOOOOOOOOOOO
0o00o0oooooooooooooooO00 RTLOOOOOOOOOOOO
en00000O03000001160000000000000000O0O0O0OO
000000000000000000000000000000000000
JO00ooooo0ooOoOooOOoOOoOOoOOODOOOODOOODOOLeonardoSpectrum™
O Synplify OO0OOCOOOO0OOODOOOOOOOOOOOODOODOOOO
000000000o0o0o0o0o0o0o0oooooooooog

module logic_duplicate(in,en,clk,out);
input [31:0] in;
input clk,en;
output [31:0] out;
reg [31:0] out;
reg enl /* synthesis syn_preserve=1l */; // Synplify
reg en2 /* synthesis syn_preserve=1l */; // Synplify
//exemplar attribute en2 PRESERVE_DRIVER -value TRUE // LS
//exemplar attribute enl PRESERVE_DRIVER -value TRUE // LS
always @ (posedge clk) begin
enl <= en;
en2 <= en;
end

always @ (posedge clk) begin

if (enl)
out[31:16] <= in[31:16];
else
out[31:16] <=16'bz;
end
always @ (posedge clk) begin
if (en2)
out[15:0] <= in[15:0];
else
out[15:0] <=16'bz;
end
endmodule
doooooo

ASIC 0000000000000 0OO00O0O00O0Oo0oO0oDOoOooOboOoooOo
000o0000oooooAsiIcO000000000000000000000
goooooooooooooo

FPGAOOOOODOOOODOOOOOOOODOOOODOOOODOOOODOOOO
00000000o0oooooooooooo0OD0O0O000FPGA O IO OO0
goooooooooooobooooobooooooOoOoboboOoOobboOooooo
gooooooocooooo

J1w00FPGADOOODOOOODOODODOOODOOODOASICOODOOO
goooooooooooo
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module bustest (clk, ina, inb, inc, sel, outputvalue);

input ina, inb, inc,clk;
input [2:0] sel;
inout outputvalue;

//Internal Signals
reg reg_ina, reg_inb, reg_inc;
reg bus;
reg reg_bus;
always @ (posedge clk)
begin
reg_ina <= ina;
reg_inb <= inb;
reg_inc <= inc;
reg_bus <= bus;
end
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always @(sel or reg_ina or reg_inb or reg_inc)
begin
case (sel)
3'b100 : begin
bus <= reg_ina;
end
3'b010 : begin
bus <= reg_inb;
end
3'b001 : begin
bus <= reg_inc;
end
default begin
bus <= 1'bZ;
end
endcase
end

assign outputvalue = reg_bus;
endmodule

goodoooooooga

pooboooooobooobobooobbO0oboooboOoooo soPCcObOOOOODOO
gooooooooooooooooooooobooooooobooooooDoo
goooooooo0ooooobooooooooboooDoDOoooooooooDo
oo0o0Oo0oon0 FPGA OO0DODOOOOOODOOODOOODOOOODOODODOO
0000 QuartuslOO0O0O0O00OO0O0O0O0OO0O0OO0O0OO0O0O0OOOODOOOOOOO
00000000 DDOGBtratix0 O O Stratix GXO 0 0 000 O O O O TriMatrix™
gobooooooooOoooooOoOobO 1000000 boo0oobOoOoOoooo
goooooooOooooooooooo

Stratix OO O00O0OO0O0O StratixGXOOOODOOOOOOOOOBOOOOOOOO
0000000000000 00Statix 0000000000000 Stratix GX
FPGAOOOOOOOOOOOOO0000O0Statix O00000000000000
oooooooooooooon

01. TriMatrixOOOOOOOOO (O/0)
oo M5120 000 M4KOOOO M-RAMOOOO
oo 312 MHz 312 MHz 300 MHz
O000RAMODOOO(0DO0DDOOOOOODOO)|576 4,608 589,824
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oo M5120 000 M4KO OOO M-RAM OO OO
OoooooOooooo 512 x 1 4K x 1 64K x 8
256 x 2 2K x 2 64K x 9
128 x 4 1K x4 32K x 16
64 x 8 512x 8 32K x 18
64x9 512x 9 16K x 32
32x16 256 x 16 16K x 36
32x18 256 x 18 8K x 64
128 x 32 8K x 72
128 x 36 4K x 128
4K x 144
0O0o0ooooo 4 v v
DoOO0oo0O0OO v v
00O00Oo000oOooO v v v
00000000000000000 v v v
00000000000000000 v v
000000000000000 v v
ROM v v
FIFOODOODO v v v
000000000000000000000000 v v v
000000000000000000000000 v v
0oooooo (mif) v v
00O00OoO0O00O0O v v v
Ooooooooo oooooo 0ooooo 0Doooo
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module my_design (port declarations)
input and output declarations
module instantiations

dual_port_ram dual_ port_ram_ inst

.clk (clk),

.data_in (data_in),
.rd_address (rd_address),
.read (read),

.data_out (data_out),
.wr_address (wr_address),
.write (write));
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project -new C:/test/fpga_risc8/risc.prj // 00O00O0OO0ODOO
risc.prj 0000000

add_file C:/test/fpga_risc8/src/risc8.v // 000000 OOO0OO
goooooooo

set_option -technology APEX20KE // 0000000 O0O0OOOOOO
m]

set_option -fregquency 50.000000 // OOOOOOOO0O
set_option -num critical paths 1 // OO0O0OOOO0OOOOOOOO0O
gooooog

set_option -num_startend points 1 // 0000000 OOOOOOO
gooooooogo

set_option -pipe 1 // OO00OO0OD0OOD0ODODOO TRUECDOODOO
set_option -retiming 1 // OO00OO0OO0OO0O0O0OOOO TRUECOOOO
add_file -constraint test.sdc // test.sdc O[O Synopsys DC O
Joooooooooooon

project -run synthesis // OOUOOOOO

project -save C:/test/fpga_risc8/risc.prj // O00O0O00OOOOO0O
oo

spcOOononon
gooooobooopooosbcooobooobooooooo

define_clock -name {clk} -freqg 70.000 -clockgroup
default_clkgroup // 0000000

define_output_delay {dds_out[7:0]} 3.00 -ref clk:r // clkO0O
goooboooooooooooog /7

define_input_delay {expaddr[6:0]} 2.00 -ref clk:f //clkO00
gooooooooooooooo /7

define_multicycle_path -from {i:ctl[0]} -to {i:accum[9:0]} 2
//00000000goooog

define_false_path -from {i:ddsstep[7:0]} -to {i:sinout[7:0]}
// 0000000

define_attribute {expread} syn_maxfan {4}

// D000000000O00O0Od

OoooooOooooo
poboobooobooobobooboooo sbcooooooooooooog

synplify pro -batch <file_name>.tcl
J00Do000Do00ooDoooooOoosbcO0dnOoOOnoOooeynplify

000 LeonardoSpectrum OO OOOOOOCOOOOOOOOOOODOOODO
ooooo
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TclOODOOOODO

Quartusll DOOOOOCOOTelODODODODOOD TalOODOOOODOOODOO
gobooooOooooOooOobOooooooobDoAPIDODOODOOODODOO
OO0OQuartusl D0 0000000000000 O0O0O0O0O0O0O0O0O0O0 TelOO
000000000 +000000000000000ODO00O0Tel ODOOODO
0000 Quartus 10 TelOOOOOOOOOOOOTelOOOOOOODOOOO
goooooo

Quartusll DO00000O00O0O0OO0OO EDADOOODOOOODODOOOSynplicity
00 Synplifyd Mentor Graphics 0 0 LeonardoSpectrum OO OO0OO0OTcl OO
ooooooooo TdOOoODoOoOoOOoooOoOOO

000 TadOOODODMOoOoOoO0oooooooooooo TaoooooooDo
gooo

# Quartus II Tcl DUOUOO0ODODOOO0OOOOOOO
package require ::quartus::project

}

# J00000o0oobobooooo
if {[project_exists test]} {
project_open -cmp clock_sync test
} else {
project_new test

# J0000oOo0ooboboooo

set_global_assignment -name "VQM_FILE"

", .\\synplify\\clock_sync.vgm"

set_global_assignment -name "COMPILER_SETTINGS" "clock_sync"

# 000000000 DO0O00OO0OOOO0O00OOO0O0OoOooOOoOooooDOoOoa
set_global_assignment -name "EDA_SIMULATION_TOOL" -section_id
"test" "ModelSim (Verilog HDL output from Quartus II)"
set_global_assignment -name "EDA_TIMING_ANALYSIS_TOOL" -
section_id "test" "PrimeTime (Verilog HDL output from Quartus
IT)™"

# 00000000 0DOOO0OOO
set_global_assignment -name "EDA_INPUT_DATA_FORMAT" -
section_id "eda_design_synthesis" "EDIF"

set_global_assignment -name "EDA_OUTPUT_DATA_FORMAT"
section_id "eda_design_synthesis" "EDIF"
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# 000000000000D0O

set_global_assignment -name "FAMILY" "Stratix"
set_global_assignment -name "DEVICE" "EP1S40F1508C5"

# 0000000

set_global_assignment -name "FMAX_ REQUIREMENT" "40.0 MHz"
set_global_assignment -name "TCO_REQUIREMENT" "25ns"
set_global_assignment -name "TPD_REQUIREMENT" "25ns"
set_global_assignment -name "TSU_REQUIREMENT" "25ns"

# J0000oooooooooo

# 0000000000 "gexit"O0OO0QO0OOOOO

if [catch {gexec "quartus_fit $project_name"} result] {
gexit -error

}

if [catch {gexec "quartus_tan S$project_name"} result] {
gexit -error

o godood Frmax000 —----- #

set actual_fmax [get_fmax_from_report]

puts ""

puts "-------"-"-"-"-"""""-"-"—"—"—— - —————— "

puts "Required Fmax: Srequired_fmax Actual Fmax:
Sactual_fmax"
PUES Mo m oo m "

#-———- gooooooooooon ------ #
project_close

ey TclOOOOOOOOODOOOODOOOOAN195: Scripting with Tcl in the Quartus 11
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gooooooooOoooobooooooooobooDoOoooOoobOoooDo
OO0OMakefilesOODODODOOOODOODOOODODOOODOODOOODOOODODOO
0000 Quartus 1 O O0000O0O00DOOOODOOOOOOOGUIODOOOOO
gbbooooooooooooooooboooono
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