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[l

SAFl=
= 0r—

ot

module test led (clk, reset, led_out);
input clk, reset;
output [7:0] led_out;
wire  [7:0] led_out;
reg [27:0]  counter;
always @(posedge clk)
if(Ireset)
counter <= 0;
else
counter <= counter + 1,
assign led_out[7:0] = counter[9:2];
endmodule
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“timescale 1ns/10ps

module tb_test_led;

reg  clk, reset;
wire [7:0] led_out;

initial

begin
#0 reset=0;
#20 reset = 1,

end

initial
begin
#0 clk=0;
end
always
#5 clk = ~clk;

test_led ul(
.clk(clk),
reset(reset),
Jed_out(led_out) );

endmodule
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¢ Copy Library Mappings  Reference Library Mappings
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# Loading project test_led

ModelSim =

Q Transcripk I
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Cantains [ " H M MR % J Layout [ifoDesion ﬂ
wWrkspace s HA 3
|"|Name |Statu4Type |Order
Werilog 0 4 output [7:0] led out;
th_test_led.w " Werilog 1 5 wire [7:0] led out;
& reg [&7:0] counter;
7
g always @ (posedge clk)
9 if{!reset)
i0 counter <= 0;
i1 else
iz counter <= counter + 1;
13
14 assign led out[7:0] = counter[9:2]:
15 LI
| 2] il H
MLibrary ﬁﬁl -l |h]test_led.s [ﬂ tb_test_led.w ﬁﬁl
Transcript ) HA
# Compile of test_led,w was successful, ;I
# Compile of tb_test_led.v was successful,
# 2 compiles, O Failed with no errors,
Modelim j
-
-4 Transcript I EE|
|Pr0ject : kest_led |<N0 Design Loaded = | | |Ln: 13 Col: O | Y

AMEHO0IAS olAS Simulate > Start Simulation & Z2&fLICH OFeHet 20| Z 0|

CCH TestBench Z &2 MHEHGIL] OK HHES Z& & LILH

Design ] YHDL W Werilog W Libraries ] SDF ] Others W ﬂﬂ
""IName |Ty|:|e _‘anath | | ﬂ
—Hl work Library D frest_lediwork
{1d) test_led Module D frest_ledftest_led,v
Module Diftest_ledfth_test led.w
+ Zz20model Library $MODEL_TECHY. . falterafvhdlfz20model
+ 220model_ver Library $MODEL_TECH/. . falkerafverilogfZZ0m. ..
i’m alt_wer Library $MODEL_TECH/, . falkeraverilogfalt_wtl
ﬂm alt_wtl Library $MODEL_TECHY .. falterafhdlfalt_wtl
1,—“]1 altera Library $MODEL_TECH]. . Jalterafvhdlfaltera
ﬂm altera_mf Library $MODEL_TECH/. . falkerafvhdlfaltera_mf
U I'n'l | gy il = ARASEET TESY  dalbme il aad -l ;I
rDesign Unik{s) Resolution
|wc|rk Lth_test led ’7|default j
roptimization
[ Enable optimization Cipkimization Options. .. |

0K Cancel |
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workspace HA = |Objects
'11nstance |Design unit
th_| 5 wire [7:0] led out:
- test_led [ rey [27:0] counter;
o #ALWAYSHE test led 7
o #A3SIGN#14 test_led g Ialways [ {posedge clk)
o HINITIAL#E tb_test_led 9 if [ !reset)
o #INITIAL#14 tb_test_led 10 counter <= 0;
B #ALWAYS#LE  th_test led 11 else
iz counter <= counter + 1;
13
14 assirm 1ed AuRT7:011 = cAnnterla: LI
JEN o [ | ©l
J J]lLibrary l @sim | Files Eﬂll : th_test_led.v @test_led.v | LE|
Transcript HA
[I— =
‘ l Transcripk I ﬁil
|Pr0]’ect s test_led |N0w: Ops Dela: 0 |sim:,|’tb7test7|ed Lm: & Cal: 0 | Y

Workspace 2| Sim &0l= AMEE 2&0| Ecl 2 20|H =LICt Test Bench 2
& L= of?l 2= Z=0otH Object 0l cHEote 22 dXNAEH Wire E
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ModelSim ALTERA STARTER EDITION 6.4a . =] ]
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Contains |4 2 H e vy J Layout |simulate j ‘
‘Workspace H A x| (e £ B |h]Diftest_ledjtest_led.v H x|
ﬂlnstance |Design unik Ln# |;|
th_test_le: 5 wire [7:0] led out;
test_led View Declaration reg [27:0] counter;

%J HALWAYS#E test_led
o #A35IGMN#14 test_led

o #FINITIAL#E tb_test_led
o #INITIAL#14 tb_test_led
o #ALWAYSR1E th_test_led

Wiew Memory Contents

Copy
Find...

0 Way Selected items
To List All ikems in region
To Log T

T Dataflow

TS i« n

* v v R

<= counter + 1;

Insert Breakpoint 7
Toggle Coverage b | as=ign led out[7:0] = counter[9:
(P endmodule
MoFarce =
| | Clock... 4| | ﬂ_
5 Change...
J]l Library ﬁ sim g t_led.w @ test_led.v | ﬂil
— P
Transcripk et HA
IVSIM 6> :I
‘ l Transcripk I ﬁﬁl
|Pr0ject : test_led |N0w: Ops Dela: 0 |sim:,|’tb_test_|ed Ln: & Col: O | P
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Step9. AIZdI0I& Ot0I2= OIZ0otH AlZ2cl0l@=S AIAELICE Run S obJI0I A L0t
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File Edit Miew Add Format Tools  Window
U-=zE 2. B

o (th_test_ledfclk
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Wiew Assertion

Cover Directive Wiew 3
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RadixEnum 4 Binary
Formak L4 Cctal
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Copy Chrl4+C " |—
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Paste Chrl4Y —
. ASCII o T b T
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'11nstance |Design unit Ln# | |;|
=l tb_test_led th_test_led 5 reg clk, reset;

[ wire [7:0] led out;
o HINITIAL#S th_test_lzd = - = 7
t counter - i i
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| #0 reset
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o #ALWAYSH1E th_test_led View Memary Contents
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29 OIS =LoloF &LICH MetA test_led 2t L&ASLICH

New Project Wizard: Directory. Name. Top-Level Entity [page | of |

‘what iz the working directory for thiz project?
ID:\test_Ied

E_

What iz the name of thiz project?

Itest_led _I

what iz the name of the top-level design entity for this project? This name is case sensitive and must exactly match the
entity name in the dezign file.

Itest_led _I

Usze Existing Praject Settings ...

<Back [ Next> | Finish | s |

Step2. A4 S FIELICL .. & 220l IS #¥1J Add & FJt

New Project Wizard: Add Files [page 2 of 5] |

Select the design files you want to include in the project. Click Add All to add all design files in the project directon to
the project. Mote: pou can always add design files to the project later.

File name: I _III Add

File name | Twpe |Libr.., [Design entry,,, |HOL version | Add Al

testTed.v Werllog HD,.. —_—
Hemove |

Broperties |

Up |

Do |

Specify the path names of any non-default libraries. Uger Libraries... |

< Back Mewt > Finish o
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— Target device Speed grade: I8 :Iv
{ Auto device selected by the Fitter v Show advanced devices
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EPTCRUZ400E 1.5 R380 321R0 2 ;
EF1CT20240C8 1.5¢ 12060 239616 2
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HardCopy: ﬂ
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<Back [ Mext> | Finish | 24|
Step4. Otciet 20| ZE=NEI MY LUSH * ololR2S =26t ZMYS ELICH
uartus Il - D:ftest_led/test_led - test_led -0l =l
File Edit Wiew Project Assignments Processing Tools Window  Help
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-
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4 IM e53age 4+ ¥ I Location: j LLozate

For Help, press F1

Idle

[ [ W= |

[~

36/80



I\EWTC () S EIM

New Technology Company
http://www.NewTC.co.kr

Step5. Ol S10| ZMA0| 25 ZIU2H File>New E 2 ELICEH OrcH D& 201 M
=2 0o FEHE Hd8dt= &0l 4= I Vector Waveform File 2 & &4
e LICtH
New x
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- In-Syztem Sources and Probez File
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- SignalT ap I Logic Analyzer File
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[=}- Other Files
- BHDOL Include File
- Black Syrbal File
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- Teut File =
] I Cancel
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I Quartus Il - D:/test_led/test_led - test_led — [Waveform1.vwil i ] 5
File Edit “ew Project Tools Window
Master Time Bar: 3225 ns J_PlF'ointer: | 207 ne  Interval | 1748 nz  Start: | End: |
ps 4.E||ns B.Dlns IQ.QnS 1E.Qns ED.QnS
m A Mame 3005 ns
e 4
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Node Finder £ Z¢& & LIC}.

B
M arme; I ak. I
Type: fINPLIT =] Cancel |
Walue type; IE-LEVE| j | M ode Finder... ||
Radix [asci =l
Buz width: I'I

Start jndex: I':I

[T Display gray code count as binary count

Step 7. Node Finder Z0IA List & 2=otH 2% &0l Node2t Register Jt LIEFELICH ™
JIN 2Rt A= AS 2 Register E MEoIH RLER 22 ZYLICH
Node Finder x|
MNamed: | j Filter: IPins: all & Registers: pcj Custonnize... || C%
Loak in: j__l [V Include subentities Stop I Cancel |
Modes Found: Selected Nodes:
Agzighmen ~ | Mame | Agsignments I
B [test_ledlelk Unassigned
& T test_ledlcaunter Unaszzigned
“&F counter] Unassigne: T test_ledled_out Unassigned
& counter1] Unaszsigne: I |test_ledireset Unassigned
& counter2] Unazsigne:
& counter3] Unassigne
A counter4] Unazsigre
“&F counter5] Unassigne ;I
& counterE] Unazsigne: 5
A counter 7] Unazsigre _I
“&F counterd] Unazsigne: Y |
& counterd] Unazsigne
iled oLt U o LI
L led_out[0] Unassigne:
L led_out[1] Unassigre—
I led_out[2] Unazsigne:
L led_out[3] Unassigne:
L led_out[4] Unazsigre
I led_out[g] Unassignes
i _'I_I " | 5
A
OK £ 25t™ Step6. 2| &2 Name 0l Multiple Items Jt =T JUSLICH O
ZOlA CtAl OK E S & LICH
ASIH BOIX %2 Z2 Filter 882 W sLULICL 2 T HXNAHE 201

|5l Al = Pins: all & Registers & & &4 &LICH
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File Edit Wiew Project Tools Window
= I aster Time Bar: 3.225nz 1| v| Pointer: 5.0ns Interval:| 1.78ns  Stat | 20.0ns End:| Ops
ps 160 ns 320 ns 48.0 ns B4.0 ns 80,0 ns
WA Mame  [3770Tns
o & o
—y reset
! clk
i P counter [OTCOTTOTTOT
ﬁ led_out [a]
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e
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x
~ Time range
Start time: [0 P
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—Baze waveform on
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[

& Time period:
Period:  ||20 e 7
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Carncel |
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e -0 reset [
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o 1
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Step 11. Processing > Start Simulation &= > E S=otH AMSdI0I&S AIEELICH
=
Ll Simulation Waveforms
-&hE Legal Motice [ Simulation mode: Timing B
-&3FA Flow Summ
- &HEA Flow Sefting -
B é@ Simulatar
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