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\

 IF (Instruction Fetch)
ARYDLIRZEIIVFT .
« ID (Instruction Decode)
mEaETI—F (5 LA, LORIADEZZHA BT .
 EX (Execution)
M RIRIEDOEITELIETZRLADEREITD.
« MEM (Memor'y Access)
WMWETHNIE, T2 AERJBRDARSUNITIERTS.

« WB (Write Back)
WETHNIL, FHRELODRARZESZTAD.
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Inside module m_memory

o FEUDERDHIZETT.

e main.vx code084.v & code091l.v DAHABRELGAHELIIZAALT, 2alb—a3rd 5.

coded84.v

code@9l.v

module m_top ();
reg r_clk=0; initial forever #50 r_clk =
reg [31:0] r_pc = 0;
always @(posedge r_clk) r_pc <= r_pc + 4;

~r_clk;

wire [31:0] w_data;
m_memory m_memory® (r_clk, r_pc[13:2], ©, @0, w_data);

always@(*) #1 $write("%3d %d %x¥n", $time, r_pc, w_data);
endmodule

module m_memory (w_clk, w_addr, w_we, w_din, r_dout);

input
input

wire w_clk, w_we;

wire [11:0] w_addr;

input wire [31:0] w_din;

output reg [31:0] r_dout;

reg r_we=0;

reg [11:0] r_addr=0;

reg [31:0] r_din=0;

reg [31:0] cm_ram [0:4095]; // 4K word (4096 x 32bit) memory

always @(posedge w_clk) begin
r_addr <= w_addr;
r_din <= w_din;
r_we <= w_we;
r_dout <= cm_ram[r_addr];
if (r_we) cm_ram[r_addr] <= r_din;

end

initial begin
r_dout = 0;
cm_ram[0] =
cm_ram[1]
cm_ram[2]
cm_ram[3]

end

{6'he,
{6'he,
{6'he,
{6'he,

5'he,
5'he,
5'ho,
5'he,

6'h20}; //
6'h20}; //
6'h2e}; //
6'h2e}; //

add %o,
add $4,
add $5,
add $6,

endmodule

$0
$1
$2
$5

$o,
$9J
$1,
$4,

200 n=

300 ns




Inside module m_procO1

o TOEVHOELEICAITRADIR. GifET7TyTF (fetch) T§51ETDED21—IL.
o MPAEUMNLWREHRAHL, RIGTHEEZMTITYF EMEAS.

code@92.v

module m_top ();
reg r_clk=0; initial forever #50 r_clk = ~r_clk;
wire [15:0] w_led;
m_procol p (r_clk, 0, 0, w_led);
always@(*) #1 $write("%3d %x¥n", $time, p.w_ir);
endmodule

module m_proc@l (w_clk, w_btnu, w_btnd, w_led);
input wire w_clk, w_btnu, w_btnd;
4 32 output wire [15:0] w_led;

reg [31:0] r_pc = 0,
32 always @(posedge w_clk) r_pc <= r_pc + 4;
wire [31:0] w_ir;

] m_memory m_imem (w_clk, r_pc[13:2], @, O, w_ir);
12 m_memory Ww_lIr
—{r_pc I:I m_imem I:Iﬁ% assign w_led = (w_btnu | w_btnd) ? w_ir[31:16] : w_ir[15:0];
r_pc[13:2]| = (32bit x 4096) = 32 endmodule

;"@‘

I CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH



Inside module m_procO1

o TORyHDEZEICAIT-RVDIR. i5ET7TyF (fetch) $5ETDED—IL.
MAAE) i RzZisEAEL, RFIT 4TIy F EMEA.
e main.vZx code092.v & code091l.v DINBELGALHELIIZAALT, 2alb—3ard 5.

code@92.v code@91.v
module m_top (); module m_memory (w_clk, w_addr, w_we, w_din, r_dout);
reg r_clk=0; initial forever #50 r_clk = ~r_clk; input wire w_clk, w_we;
wire [15:0] w_led; input wire [11:0] w_addr;
m_procol p (r_clk, @, 0, w_led); input wire [31:0] w_din;
always@(*) #1 $write("%3d %x¥n", $time, p.w_ir); output reg [31:0] r_dout;
endmodule reg r_we=0;
reg [11:0] r_addr=0;
module m_proc@l (w_clk, w_btnu, w_btnd, w_led); reg [31:0] r_din=0;
input wire w_clk, w_btnu, w_btnd; reg [31:0] cm_ram [0:4095]; // 4K word (4096 x 32bit) memory
output wire [15:0] w_led; always @(posedge w_clk) begin
r_addr <= w_addr;
reg [31:0] r_pc = 0, r_din <= w_din;
always @(posedge w_clk) r_pc <= r_pc + 4; r_we <= w_we;
wire [31:0] w_ir; r_dout <= cm_ram[r_addr];
m_memory m_imem (w_clk, r_pc[13:2], @, O, w_ir); if (r_we) cm_ram[r_addr] <= r_din;
end
assign w_led = (w_btnu | w_btnd) ? w_ir[31:16] : w_ir[15:0]; initial begin
endmodule r_dout = 0;
cm_ram[@] = {6'h@, 5'de, 5'de, 5'do, 5'he, 6'h20}; // add %0, %$0, %0
cm_ram[1] = {6'h0@, 5'do, 5'dl, 5'd4, 5'he, 6'h20}; // add $4, %0, $1
cm_ram[2] = {6'he, 5'd1l, 5'd2, 5'd5, 5'he, 6'h20}; // add $5, $1, $2
cm_ram[3] = {6'h@, 5'd4, 5'd5, 5'd6, 5'h@, 6'h20}; // add $6, $4, $5
end
endmodule
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MIPS R3000 Instruction Set Architecture (ISA)

* Instruction Categories

~
A=
@ Adapted from Computer Organization and Design, Patterson & Hennessy, ® 2005
P (CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH

\

Registers
Computational
Load/Store RO - R31
Jump and Branch
Floating Point
* coprocessor
Memory Management Pe
: HI
Special
LO
3 Instruction Formats: all 32 bits wide
OP rs rt rd sa funct | R format
OP rs rt immediate I format
oP jump target J format




Register file, module m_regfile

\
o w_rw MNIDFFIZ, w_rw THEESNL I X2 w_wdata DIEZEZEEF AL, \
e w_rrl THEELELVRIDIEZGEAHL w_rdatal IZH AT 5.
e w_rr2 THEELEL>RAADEZZHRAEHL w_rdata2 IZH AT 5.

e =1L, LY RABBSODFHEAHLIE, E0ZH ST 5.

code@93.v
module m_regfile (w_clk, w_rrl, w_rr2, w wr, w_we, w wdata, w_rdatal, w_rdata2);
input wire w_clk;
Read input wire [4:0] w_rrl, w_rr2, w_wr;
- : input wire [31:0] w_wdata;
regieter 1 Read input wire w_we;
B output wire [31:0] w rdatal, w rdata2;
| Read data 1 p [ T w_ _
register 2 reg [31:0] r[0:31];
Read assign w_rdatal = (w_rrl==0) ? 0 : r[w_rrl];
.| Write d s assign w_rdata2 = (w_rr2==0) ? @ : r[w_rr2];
register ata always @(posedge w_clk) if(w_we) r[w_wr] <= w_wdata;
_| Write 1nrl‘ﬁ?l=btle$1n
data  Registers r[2] = 2.
end
endmodule

~ "\ ="
) 7
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Register file, module m_regfile

w rdatal[31:0] n/c

w_rdata?[31:0] n/c

m_regfile
’
n wordatal i
‘ reg $=5'500000 10[31:0] \
0[31:0]
w_clk - WCLK S=default 11[31:0]
w_rr1[4:0] | WET sf RTL_MUX
2[4:0
w.rr2[4:0] » RA2[4:0] RO2[31:0]
w_wdata[31 :ﬂ RA3[4:0] RO3[31:0] w rdata? i
wW_we
[4:0] WA1[4:0] $=5'b00000 10[31:0] x
w_wr[4:0 | 2t
WD1[31:0] S=default 11[31:0]
RTL_RAM
stial RTL_MUX

m_regfile

;"@‘
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Register file, module m_regfile

 main.vx code094.v & code093.v DB ELEAEIICAALT, 2alb—3avd 5.
o ESLTIDIOILEERICIZLDD.

code@94 .V | module m_top ();

reg r_clk=0; initial forever #50 r_clk
reg [4:0] r cl =0, rc2 =1, rc3 =5
always @(posedge r_clk) r_cl <= r_cl +
always @(posedge r_clk) r_c2 <= r_c2 +
always @(posedge r_clk) r_c3 <= r_c3 +

wire [31:0] w_rdl, w_rd2;
m_regfile m_regs (r_clk, r_cl, r_c2, r_c3, 1, 32'h5555, w_rdl, w_rd2);

always @(posedge r_clk) #1 $write("%4d %2d %2d %2d %x %x¥n",
$time, r_cl, r_c2, r_c3, w_rdl, w_rd2);
endmodule

200 n=

I r clk
B8 r c1[40]

[+ N LT
BN cas0]
S rd1[31:0]
BB pd2[31:0]

Aiieil‘
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Inside module m_proc02

x
o WMRITVFAF), TA—KREARTURTYF(ID), EIT(EX), TAL/\vY
(WB) DUEBZEZEZLGSMEMB DA I ELI-T Aty

IF | ID . EX 1 WB

4 32 | | |

32 W_Is i

! é 'W_ITS !

12 m_memory w_ir w_rt g 7 w_rslt
12T pcl[/ls 2] I:I m_imenm I:I % 115 mrﬁrerggsle | | 2

_ : 32bit x 4096 | = 7 |

(32bit x 4096) | w_rd| (32bitx32) | 52! |

: ﬁ | :

;"9‘
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Inside module m_proc02

e MRV FAF), TA—FEARSUFTYF(ID), EFT(EX), TAk/vY
(WB) DUEBZEZHLGH5MEMF DA ELIZzT Aty

code@95.v

module m_proco2 (w_clk, w_btnu, w_btnd, w_led);
input wire w_clk, w_btnu, w_btnd;
output wire [15:0] w_led;

reg [31:0] r_pc = 0;

always @(posedge w_clk) r_pc <= r_pc + 4;

4 32 wire [31:0] w_ir;

m_memory m_imem (w_clk, r_pc[13:2], @, @, w_ir);

— wire [4:0] w_rs = w_ir[25:21];
w_ir[20:16];

12 m_memory wir | ot e [T w._sslt wire [4:0] w_rt .
U C pe[132] 0 % T Cwont |t wire [4:0] w_rd = w_ir[15:11];
P CG2bitx 4056) w_rd| (32bitx32) |32 ) wire [31:0] w_rrs, w_rrt, w_rslt;
5 m _regfile m regs (w clk, w rs, w rt, w rd, 1, w rslt, w rrs, w rrt);
_reg _reg L L L L L L L

Yy
N
Iﬁ
o
17

L (¥

assign w_rslt = w_rrs + w_rrt;

assign w_led = (w_btnu | w_btnd) ? w_rslt[31:16] : w_rslt[15:0];
endmodule

oP rs rt rd sa funct R format

Aiieii‘
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Inside module m_proc02
\

e main.vx code096.v code093.v codeQ91l.v DINBELEBELSITHRELT, v3aL—o7
9 5.

code@96.v

module m_top ();
reg r_clk=0; initial forever #50 r_clk = ~r_clk;
wire [15:0] w_led;
m _proc@2 p (r_clk, 0, 1, w_led);
4 32 always@(*) #1 $write("%4d %x %x %x %X %x¥n", $time, p.r_pc,

p.w_ir, p.w_rrs, p.w_rrt, p.w_rslt);
2 L v v endmodule
. 5 4, =
12 m_memory w_ir w_rt w_rslt
o ; ; »: m_regfile 32 + S
il T @ﬁﬁfﬁgaﬂ B2 * e mfeg R S module m_proc@2 (w_clk, w_btnu, w_btnd, w_led);
w_I 32bit x 32 2 g g
£ (2itx32) ) 32 input wire w_clk, w_btnu, w_btnd;
output wire [15:0] w_led;

reg [31:0] r_pc = 0,
always @(posedge w_clk) r_pc <= r_pc + 4;

1 0P0POP0D DOPONOOO GOORGRGD 0BPGREE GPEB00 wire [31:0] w_ir;
51 90000004 PPGDOR20 BOOPORES BPORERS GPOP0B0S m_memory m_imem (w_clk, r_pc[13:2], @, @, w_ir);
151 0000P0AS 0OPOP020 DOPEREGO DOPEGRGO POREGOR
251 0000PEAC 0012020 POPPGRCD POGEGRO1 PPEEERO1 wire [4:0] w.rs = w_ir[25:21];
351 00000010 00222820 00PORPG1 PRG0S POGG0O3 wire [4:0] w_rt = w_ir[20:16];
451 000P0P14 0P853020 0POGPGO1 0PPGROR3 0BPERE4 wire [4:0] w rd = w_ir[15:11];

551 00000018 XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
651 000PBOLIC XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
751 00000020 XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
851 00000024 XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
951 00000B28 XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

wire [31:0] w_rrs, w_rrt, w_rslt;
m_regfile m_regs (w_clk, w_rs, w_rt, w_rd, 1, w_rslt, w_rrs, w_rrt);

assign w_rslt = w_rrs + w_rrt;

assign w_led = (w_btnu | w_btnd) ? w_rslt[31:16] : w_rslt[15:0];
endmodule
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Inside module m_procO3

e WMHITYF(IF), TA—KEARTURDT
(WB) OMEBEHZHSMEG S (add, add)IZx L= Ot yH

\
VF(ID), EIT(EX), T4\ vY

S

\

P CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH

IF 1D EX WB
w_imm a w_imm32 , '
4 32 16 c | 5
3 ]
32 W_Is i E
12 m_memory WAL et m_regfile | 32 | w_rslt
—|"-pe 13:2 I:I e I:I 322 1|5 L m_regs w2 [ B!
r_pc[13:2] |~ (32bit x 4096) | a wrd2 | aobit x 32) wmEH— i
/5 W_rd e éZ i E
OP rs rt rd sa funct | R format
rt immediate I format
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Inside module m_procO3

e main.vx code097.v code098.v code093.v DAARELALSITIHRELT, 32l —i
95,

code@97.v

module m_top ();
reg r_clk=0; initial forever #50 r_clk = ~r_clk;
wire [15:0] w_led;

code@98.v m_proce3 p (r_clk, @, 1, w_led);

always@(*) #1 $write("%4d %s %2d %2d %x %x %x %x¥n", $time, p.r_pc,

module m_memory (w_clk, w_addr, w_we, w_din, r_dout); p.w_rs, p.w_rd2, p.w_ir, p.w_rrs, p.w_rrt2, p.w_rslt);

input wire w_clk, w_we;

input wire [11:0] w_addr; e ks

input wire [31:0] w_din;

output reg [31:0] r_dout; module m_proc@3 (w_clk, w_btnu, w_btnd, w_led);
reg r_we=0; input wire w_clk, w_btnu, w_btnd;

reg [11:0] r_addr=0; output wire [15:0] w_led;

reg [31:0] r_din=0;

reg [31:0] cm_ram [0:4095]; // 4K word (4096 x 32bit) memory reg [31:0] r_pc = 0;

always @(posedge w_clk) begin
r_addr <= w_addr;
r_din <= w_din;
r_we <= w_we;
r_dout <= cm_ram[r_addr];

always @(posedge w_clk) r_pc <= r_pc + 4;
wire [31:0] w_ir;
m_memory m_imem (w_clk, r_pc[13:2], @, O, w_ir);

if (r_we) cm_ram[r_addr] <= r_din; wire [5:0] w_op = w_ir[31:26];
end wire [4:0] w_rs = w_ir[25:21];
initial begin wire [4:0] w rt = w_ir[20:16];
r_dout = @; wire [4:0] w_rd = w_ir[15:11];
cm_ram[@] = {6'he, 5'de, 5'de, 5'de, 5'he, 6'h20}; // add $0, %0, $0 wire [4:0] w_rd2 = (w op==6’h§) Pwort : wrd:
cm_ram[1] = {6'h9, 5'de, 5'd4, 16'd7}; // addi $4, $0, 7 wire [15:0] w_imm - w EP[lS‘O]' - -’
cm_ram[2] = {6'h@, 5'dl, 5'd2, 5'd5, 5'h@, 6'h20}; // add $5, $1, $2 ! 31:01 w_ Tt w imm32 £ 1t:
cm_ram[3] = {6'he, 5'd4, 5'd5, 5'd6, 5'he, 6'h20)}; // add $6, $4, $5 wire [31:0] w_rrs, w_rrt, w_imm32, w_rrt2, w_rslt;
e m_regfile m_regs (w_clk, w_rs, w_rt, w rd2, 1, w_rslt, w_rrs, w_rrt);
endmodule

assign w_imm32 = {{16{w_imm[15]}}, w_imm};
assign w_rrt2 = (w_op==6’h9) ? w_imm32 : w_rrt; // addi ?

assign w_rslt = w_rrs + w_rrt2;

assign w_led = (w_btnu | w btnd) ? w_rslt[31:16] : w_rslt[15:0];
endmodule
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Inside module m_procO3

« c0de098.v DETAEVIZHKINT S TZEELT, ELLEMET 2HHEET .
* addisfFDEMEZRDHITKELI=0ESILEDHH.

codeB98.v

code@97.v

module m_memory (w_clk, w_addr, w_we, w_din, r_dout);
input wire w_clk, w_we;
input wire [11:0] w_addr;
input wire [31:0] w_din;
output reg [31:0] r_dout;
reg r_we=0;
reg [11:0] r_addr=0;
reg [31:0] r_din=0;
reg [31:0] cm_ram [0:4095]; // 4K word (4096 x 32bit) memory
always @(posedge w_clk) begin
r_addr <= w_addr;
r_din <= w_din;
r_we <= w_we;
r_dout <= cm_ram[r_addr];
if (r_we) cm_ram[r_addr] <= r_din;
end
initial begin
r_dout = 0;
cm_ram[0]
cm_ram[1]
cm_ram[2]
cm_ram[3]
end
endmodule

{6'he, 5'de, 5'de, 5'de, 5'he, 6'h20}; // add %0,
{6'h9, 5'do, 5'd4, 16'd7}; // addi $4,
{6'he@, 5'd1, 5'd2, 5'd5, 5'he, 6'h20}; // add $5,
{6'he, 5'd4, 5'd5, 5'd6, 5'h@, 6'h20}; // add $6,

fo,
fo,
$1,
$4,

$0

$2
$5

module m_top ();
reg r_clk=0; initial forever #50 r_clk = ~r_clk;
wire [15:0] w_led;
m_proc@3 p (r_clk, 0, 1, w_led);
always@(*) #1 $write("%4d %s %2d %2d %x %x %x %x¥n", $time, p.r_pc,
p.w_rs, p.w_rd2, p.w_ir, p.w_rrs, p.w_rrt2, p.w_rslt);
endmodule

module m_proc@3 (w_clk, w_btnu, w_btnd, w_led);
input wire w_clk, w_btnu, w_btnd;
output wire [15:0] w_led;

reg [31:0] r_pc = 0;

always @(posedge w_clk) r_pc <= r_pc + 4;

wire [31:0] w_ir;

m_memory m_imem (w_clk, r_pc[13:2], @0, 0, w_ir);

wire [5:0] w_op
wire [4:0] w_rs = w_ir[25:21];

wire [4:0] w_rt = w_ir[20:16];

wire [4:0] w_rd = w_ir[15:11];

wire [4:0] w_rd2 = (w_op==6’h9) ? w rt : w_rd;

wire [15:0] w_imm = w_ir[15:0];

wire [31:0] w_rrs, w_rrt, w_imm32, w_rrt2, w_rslt;

m_regfile m_regs (w_clk, w_rs, w_rt, w_rd2, 1, w_rslt, w_rrs, w_rrt);

w_ir[31:26];

assign w_imm32 = {{16{w_imm[15]}}, w_imm};
assign w_rrt2 = (w_op==6’h9) ? w_imm32 : w_rrt; // addi ?

assign w_rslt = w_rrs + w_rrt2;

assign w_led = (w_btnu | w_btnd) ? w_rslt[31:16] : w_rslt[15:0];
endmodule

CSC.T341 Computer Logic Design, Department of Computer Science, TOKYO TECH
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Inside code043.v

o 32EvbHIUEZERANTIGEDLEDZ misSE HEIEEDH.

e mainvzcode043.veLBELSIZANTS.
e FPGADIOT74F¥alL—I3arl, BEQR)EREHBRIZLEDS =

code@43.v

module m_main (w_clk, w_rst, w_led);
input wire w_clk;
input wire w_rst;
output wire [15:0] w_led;

reg [31:0] r_cnt;
always@(posedge w_clk) begin
if (w_rst) r_cnt <= 0;
else r_cnt <= r_cnt + 1;
end
assign w_led = r_cnt[31:16];
endmodule

A@‘
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Artix-7 Architecture Overview
T . B — ———
« CLB (Configurable Logic Block)
BRAM (Block RAM, embedded memory)
DSP (Digital Signal Processing)
CMT (Clock Management Tile)
Routing fabric

B CLB
B cram
I:luo
o
|:|F|FOL' EEPERE LN ] "]
oqgic LB | | N | ||
g lltII.IIII
an [
>  BUFG II:II :: :
I | Il. am |
.H DSP
. : BUFIO & BUFR
DSPSIICC » > >
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CMT (Clock Management Tile)

« Click IP Catalog
e IP (Intellectual Property)
* Click FPGA Features and Design

 Click Clocking

*
rl

Flow Mavigator 7

M B opg
L —

~
4 Project Manager
@ Project Settines

04:7 Add Sources

W anenzee Templates
1F IF Cataloe

4 [P Integrator
.ﬁﬁ Create Block Design
'13 (Open Block Design

33;} Gienerate Block Desien

4 Simulation
@ Simulation Settings
@ Run Simulation

4 RTL Analsis
Mo o A

D D | & 2| X (G | 5S Default Layout -~

Project Manager - project_]
Sources

n G p % .
A8 et RE

=5 Design Sources (2)

] desian_1 (dezizn_| bd)
B w_main [main )

{7 Constraints (1)

=5 constrs_1 (1)

LY mainxde

- Simulation Sources (2)

Hierarchy | IP Sources | Libraries | Compile Order

Properties
Lol 41

WE mainy

o

nainy % |B% mainxde x| LF IP Catalog X

GCores | Interfaces Search: |
a1
'}D MHame
= | [E-

= Wivado Repository

z 1 #Alliance Parthers
= 1 Automotive & Ihdustrial
=t 1 BHI Infraztructure
?_\ ! BazelP
= ) Bazic Elements
! 1 Communication & Metworking
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CMT (Clock Management Tile)

« Double click Clocking Wizard
« Select Output Clocks

« Set 300 in Output Freq (MHz) Requested

« In this project, we generate 300MHz clock signal
« Select OK

« Select OK in Create Directory window | seucueses ,

ﬁj Documentation |7 IP Location L Switch to Defaults

P Symbak | Resource Component Name | clk_wiz_0

i_} Customize IP @

V| Show dizabled ports Clacking Optior‘ Qutput Clocks D’t Renaming | MMGM Settings | Summary

The phase iz calculated relative to the active input clack.

l Output Freq (MHz) Phase (deer
153 Output Clock Fort Kame Requested Actual Requested
H - 7] chk_putl clk_out! 300.000 0000
*
clk_out? clk_out? 100.000 onon
clk_autd clk_outd 100,000 onon
clk_outd cli_outd 100,000 onon
clk_outh clk_outh 100.000 o.non
4* clk_outh clk _out
e y Ik_custts 100.000 0000
clk_aut? clk_out? 100,000 onon

Clocking Feedback
Source

USE CGLOCK SEQUENGING

alk_outl =

locked —
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CMT (Clock Management Tile)

« Click Generate in Generate Output Products window

 You will see clk_wiz_O in Sources

o

¢ Generate Output Products =N

The following output productz will be gererated.

Prewiemw

Q  E-LF el wiz_0xei (000 per 1)
[l Inztantiation Template

= :
= [l Synthesized Checkpoint {dep)
— [ Structural Simulation

“[4l Change Log

Svnthesis Options
(7 Global

@ Qut of context per IP

Fun Settines

Mumber of johe: | -

fpply [ Generate ] [ Dokin |

Project Manager - project_|

Sources

. - TR
B L clk_wiz_0 (clk wiz_xci) (1]
] desien T l0esien_ 10,
LW S m_main (mainy)
=7 Constraintz (1)
=0 constrs_1 (1)
Y mainde
-5 Simulation Sources (3)
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Inside codelOl.v

!
e mainvxcodelOlveLAEIIZANTS.
o w_clk [Z1I00MHz®D 270y {EH, w_clk2 [(Z300MHzD 7 Ov1{E&

o WESH, EVRAN)—LZERT S.

o FPGAMDOL 74X L —arhNTEn, HEDTAZMHFATIEZELTLS
(Check Point b).

codelQl.v

module m_main (w_clk, w_rst, w_led);
input wire w_clk;
input wire w_rst;
output wire [15:0] w_led;

wire w _clk2, w locked;
clk wiz @ clk_ wiz (w_clk2, w_rst, w_locked, w_clk);

reg [31:0] r_cnt=0;
always@(posedge w_clk) r_cnt <= r_cnt + 1;

reg [31:0] r_cnt2=0;
always@(posedge w_clk2) r_cnt2 <= r_cnt2 + 1;

assign w_led = {r_cnt2[29:22], r_cnt[29:22]};
endmodule

Check PD'WL 5

~ "\ ="
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Inside codelOl.v

e Double click clk_wiz

« w_clk2 ®/nvy{E=5% 400MHz, 500MHz, 600MHz [CZEBE L TiRE SR
9 5. AU HIRNTHE-T =AM 7

Sources T
codel01.v A== 2el R
module m_main (w_clk, w_rst, w_led); E”Eﬁksgnsmﬂmsia o,
. . "'-'.'._E T LIS LI LI e
LIPS e b R SEENIELC iz — clkwiz i (chk_wiz_0xci) (1)
output wire [15:0] w_led; = Ganstraints (1)
=1 congtrs_1 (1)
el mainxde

wire w_clk2, w_locked;
clk wiz @ clk_ wiz (w_clk2, w_rst, w_locked, w_clk);

- Simulation Sources (2]

reg [31:0] r_cnt=0;
always@(posedge w_clk) r_cnt <= r_cnt + 1;

reg [31:0] r_cnt2=0; ré% % SE v e Y =
always@(posedge w_clk2) r _cnt2 <= r_cnt2 + 1; | B Rl 9. b

assign w_led = {r_cnt2[29:22], r_cnt[29:22]};
endmodule
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