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|- 5651bb0 Module
|11 4dfosso Module
-] s22a5fb Module
-] 9822600 Module
-1 8226f5 Module
-] b22aste Module
1177 sb2260b Module

K 1-25 JE 2 1% 58 A

1.5.1. 3% ZEE] Modelsim ERIA FEF| R

W 2 B A PR 2, B4R 4 BE S 4 modelsim BPERE S 1 shHk B IF g
B LS INN Modelsim BRINZEZ —. BINET 7 2R B B . $£3] modelsim %
A E, WEFHHEMN G:\Modelsim, 7Ei%HE TH N4 modelsim.ini FI3C 4.
XN Rt

A% modelsim.ini SCMF, A EYE, EEMEGE S, KA SEE
wEE, W B
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. modelsim.ini Bt X

=l = HEER LEmEE

< j |mnde\sim‘ini

SR EERE (in)

Eapasr:¥ 1) == EH(C)...
fivi=¢ G:\Modelsim
i 94.4 KB (96,755 1)

SRZE: 96.0 KB (98,304 FT5)

Ell=pi=d 20225F4B138. 134547
EREE: 2025858278, 11:12:16

ARl 202557H15H, 14:31:28

Bt O RER) [ Bss&EcH) SHR(D)...

1 EF A H AT R

& 1-26 245 modelsim.ini SC{E Rk B it

FC HAFTH modelsim.ini X4, b XIST FE K $8 5E i A) “xist 50 =
$MODEL_TECH/../xist 50" , 41 FEFR.

Q{ *G:\Modelsim\modelsim.ini - Notepad++ [Administrator]

R MREE) BEE) WEM v S=0 O EEM EO) EFROEEE) S0w ?
CBHRRLE 4DR e ng s RR=1EIBAE®| @
= modelsim. iniE'_!l

1 5 wEiTmOrET
2 [E[Version]
INIVersion = "10.7"

; Copyright 1%%1-2017 Mentor Graphics Corporation
T ; B11 Rights Reserved.

; THIS WORK CONTATINS TRADE SECRET AND PROPRIETARY INFORMATION WHICH IS THE PROPERT
; MENTCR GRAPHICS CORPORATION CR ITS LICENSORS AND IS SUBJECT TC LICENSE TERMS.

| [Library]
xist_50 — $MODEL TECH/../xist_50
std = SMODEL TECH/../atd

16 | iese = SMODEL_TECH/../ieee

17 | vital2000 = $MODEL_TECH/../vital2000
18 gwSa = $MODEL TECH/../gwSa

15 | gwSa3 = $MODEL_TECH/../gwSa3

20 gwSa_b = $MODEL TECH/../guSa_b

el CW28 = SMOANFT. TFCH/S fowon

K 1-27 &4 modelsim.ini 34

RA7S SRHISCHE, ARJE IR 20 RS E Tk

Z M, KT UTAEH Modelsim 235 21§ Seal 251 FPGA [ 3CAF (1751
WATHTERE T, N IRATH AT DUE FH Modelsim 618247 B TR 0T i ih TAE
TOIE T
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1.5.2 Modelsim 15 % KRR
AT B AT HRERE LED E51284, BitEEsmEsUh. W RET

7N o
1 module led_twinkle(
2 Clk,
3 Reset_n,
4 Led
3
6
7 input Clk;
8 input Reset_n;
9 output reg Led;

reg [24:8]counter;

12

13 always@(posedge Clk or negedge Reset_n)

1 1f(!Reset_n)

15 counter == @;

16 [e1se ifdcounter = 25_ond 1h] //tBEcounter == 25_0e0-1
1 counter == @;

18 else

19 counter == counter + 1'd1;

20

21 always@(posedge Clk or negedge Reset_n)

22 if(|Reset_n)

23 Led == 1'bB;

24 [else ifccounter == 25_oee-1)]//tFBEcounter == 25_080-1
25 Led <= Iled;

27 endmodule

1-28 {2t A i E

1.5.2.14%5 Verilog 1 E &%

P BRI Gn B IRE S Wt SO SR — B0 R SO 5 T
“+7 5, B
- - - =7 - - -

Rt | RHER

=T led_twinklev X
wi= 1 module led_twinkle(
WiEsE e 2 Clk,
@ _auto_ce.upc 3 Reset_n,
4 Led
RS oe y
E 1;
Exa i[da °
@led_twinkle.v 2 |H s | 1 Clk;
Foane Reset n.
+ Rt R HRITE It reg Led;
i B

reg [24:0]counter;

1?

1-29 Frid SCAHRAE

TEFTH IS ARG N 28, LED 3R /KAT SEB8 145 B0, DS R
AR
“timescale 1ns/1ns
module fpga led tb();

xsGSR xsGSR_INST(.GSR(1'b1));
xsPWR xsPWR_INST(.PUR(1'b1));
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reg Clk;
reg Rst_n;
wire Led;

led twinkle led twinkle(
.Clk(Clk),
.Reset_n(Rst_n),
.Led(Led)

)5

initial Clk = 1;
always#10 Clk = ~Clk;

initial begin

Rst_n = 0;
#201;
Rst_n = 1;
#200;
#100000000 ;
end
endmodule

T T XIST IP &0 H T 4 /5 XsGSR_INST A8 & fil—/
XsPWR_INST . BT BEARA X4 R4 &, B DL BRI 2 SCPF ik
R AL R0 F
XSGSR XSGSR_INST(.GSR(1'b1l));
xsPWR xsPWR_INST(.PUR(1'b1));

BeitSe e DA SO R o

EmExiF

ErEsiE Untifled-0

FEEE Ifac201_sa5z_50/ed_twinkle

P 1-30 fRA7 LA

WRIaLRE, REIRERIR.
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= ?Tu*'\ﬁ&m?ﬁﬁ
* s—ﬁaﬁ‘ﬂﬁnﬂ:ﬁmm
Info: FREEED AL

Info: _SEIEESE, MEEfit.
Info: KEZE_J‘%;E: ‘ﬂ:ﬂi.

(cons). .

,% wer)

ﬂ

mde -input AND gatels)

Tnfo: Ezﬂ%‘@_:
Info: EEERIEARBEINTHE ¢ 0 &,

K 1-31 fEEE IR

1.5.2.2 7. Modelsim TR N5 B34

I 7 Modelsim, f£ Modelsim ' ## 32 — 4~ # 1 project, & #*
File->New->project, 1T Effs:

™M ModelSim SE-64 10.7

File Edit View Compile Simulate Add Lbrary Tools Layout Bookmarks Wir

Open... Source 4
Close Library...

Import L4 Debug Archive...

Export L4 Results Analysis Database. ..
Save Cirl+5

Save As...

Darnrt

Kl 1-32 @ T

BEN L H TR R BB A

M Create Project X

Project Name
led_twinkle |1

Project Location 2
I:/ac201_sa5z_50/led twinkle/sim |Browse.. |

Default Library Name
work

Copy Settings From

:/Modelsim/modelsim.ini Browse. ..

% Copy Library Mappings ¢ Reference Library Mappinas

o | concel |
Bl 1-33 Hr L2 i E A

f£ “Project Name” F=HHIHE T2 443X B IRATTHE T2 a 44 A AHXS B 1) T2
% “led_twinkle” , “Project Location” #& TFE#§4%, mitdi “Browse” #1T1%HE,
MR 7 L FRATTHE 5 TR R AE B FRA T TR T, B —A sim U R IFE#E.
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M Browse to directory home for New Project X

&« v P « ac201_sa5z.50 » led twinkle v o 23" led_twinkle" o
ER Er @
B =| ~ ha_run
= B D)
- B E
= HINE (F)
= S (G)
Shni w0 A
Szfiz |sim
T e

Kl 1-34 W B B TR ORAF ITEAL B

P8GRy LOKY 4241, #EN B s 5

M Add items to the Project *

Click on the icon to add items of that type:

S

Create New File Add Existing File
Create Simulation Create MNew Folder
Close

B 1-35 S AN SO S

Mz E SR E A W, A PURRERT%#E: Create New File (GI#EH L
#£) . Add Existing File (AIIC A M) « Create Simulation (AIEH) Fl
Create New Folder (#3445

X IR “Add Existing File”  GRINEfH X4 -

M Add file to Project X
File Name
|
Add file as type Folder
default w| Top Level vl
* Reference from current location " Copy to project directory
oK Cancel

Bl 1-36 FRInSCrF 2] TR S i

WINFATH TFE B SCHFE “led twinklev” < “fpga led tb.v” , 40 R KT

JE4#H: https://xiaomeige.taobao.com B Mk www.corecourse.cn

PR http://www.cnblogs.com/xiaomeige/ FARREA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

4457 FPGA BEIBA KRB 1E T 3R
Fs2 Ty FPOA JILFF RAED  FFRAR 3 B E TR —TH

M Select files to add to project *
« v 4[] « ac201_5a52.50 » led_twinkle v | O | @Eled twinkle" P
|n v FETEE EE~ T @

— 2 (D) ~ harun
- B (E) sim
- FE (F) fpga_led thw
- FinE (G led_twinkle.w
- FOEE (H)
- EE (1)
.
TSN [*fpga led tha "led_twinklex” ~| [HDL Files acivtrwhd:zhdl;
FIFHO) g

B 1-37 @8I pr e S0

AL AT LA RILE Modelsim Hsin 1 3ATH TR 30

™ ModelSim SE-64 10.7
File Edit View Compile Simulate Add Project Tools Layout Bookmarks Window Help

BERTd LRB0 0wy | e )

Layaut [oDesign vl ‘

ColumnLayout A11Columns :‘ ‘

LI

¥ Project - 1:/ac201_sasz_50/led_twinkle/sim/led_twinkle

B Istatic—|Type|Oder—|uodiied
|1 led_twinkie.v b d Verlog 1 07/14/2025 03:43:43 pm
| fooa_led_th.v k- Verlog 0 07/15/2025 03:59:04 pm

Kl 1-38 #sinscff

1.5.2.3 % 1F B30

I VE I 5 AT PR

1. Compile Selected (BT SCHF) o Zwik ik D e 75 22501k h — Ak
JUAS A ?ﬁh’#iZﬁﬁ/vf\—fUmﬁiZXﬁiquﬁﬂﬁﬁw,

2. Compile All (ZmPEREXM) o MBI IIREA TR Eik b i, Zms
SE R YR BRI 6 TR W BT SCAF AT SR 5

fii T %ﬁﬁéx# 15'@%% Complle >Compile All 1~ EFR:

"’lName "lStams |Type |Order |Mod\ﬁed
led_twinkle.v Verilog 1 [14/7090 024342 0
|=] fpoa_led_th.v ? Verilog 0 Edit m

Execute

IWI Compile Selected
Add to Project 4 Compile Al
Remove from Project Compile Qut-of Date
Close Project Compile Order...
Update Compile Report...

ProperT Compile Summary...

Project Settings... Compile Properties. ..

P 1-39 2 1% S0

AT EEE “Status” Y “? 7 ARy ¢V KRR g il
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™ ModelSim SE-64 10.7 — [m]
File Edit View Compile Simulate Add Project Tools Layout Bookmarks Window Help

B-EsE2H iBBOE 0 M| | vep %
Yt E-@e s
Layout [NoDesign ~

ColumnLayout [311Columns R ‘

[#8] Project -T:/ac201_sa5z_50/led_twinkle/simfled_twinkle
¥|Mame ©lstatus  [Type |Order  [Modfied

07/14/2025 03:43:43 pm

|| fogaled thv v verilog @ 07/15/2025 03:59:04 pm

4l

i Ubrary ] (24 project

IR Transaript
# Start time: 15:02:23 on Jul 15,2025

# vleg -reportprogress 300 -work xist 50 I:/HQ/hqv3_xist_3.0.6_FT060225_winé4/build/common/sim/verilog/XI<
leal/xsXORCY_L.v

# -- Compiling module XsXORCY_L

+
1 Top level modules:
*sKORCY_L
s End time: 15:02:23 on Jul 15,2025, Elapsed time: 0:00:00
# Errors: 0, Warnings: 0
# reading G:/Modelsim/wingd/../medelsim.ini
|+ Loading project led twinkle

+ 2 compites, o raned TR B> errors.

1-40 STIFG 2D

BERNMEE TP AGEHI LIRS iR (R4t “X” )
BEES MmN O 5 e NI — DO =M/ 9)
I PEEE R Modelsim Joik 58 lOCAF I g e TAE o 38 8 XA Ol 2 XA 4 2
PR B B EVE R, Modelsim 2 YR H X Se B LR IR R R A 3
i F # AT AR 3% Modelsim 327~ 18 B3 T 1B

1.5.2 AT B EI 5

WPETEGE, BTN ORBATHIFREC BT H 35, IRATLE project IREFETH
B, 1EF “Addto Project” -> “Simulation Configuration--+” Jf i 7.

™ ModelSim SE-64 10.7 — [m] X
File Edit View Compile Simulate Add Project Tools Layout Bookmarks Window Help
B-EHeE BB NS WY | e E)
L T E S
Layout [NoDesign !
1 ColumnLayout [a11Columns vl ‘

[#4 Project - I:/ac201_sasz_s0fled_t _twinkle A x
¥ |Name v |Status Type |Order [Modified
ed_twinkie.v [ 25 03:43:43
[ fpga_led_th.v "3 vemog 0 0711512025 03:58: mpm
Edit
Execute
Compile 4
ol = |
‘Add to Project Mew File... —
i} 43
At 6 e fompromt | Bastoe..
A Transript = Close Project Optimization Configurati Hax
¢ Start tim  Update [amGrnem. ]| =
# viog -reP{ | Folder.. 3.0.6_FI060225_wingd/build/common/sim/verilog/XIST/s
leal/xsXORCY Properties...
# - Compili  project Settings..
#
# Top level modules:
+ XSKORCY_L
# End time: 15:02:23 on Jul 15,2025, Elapsed time: 0:00:00
# Errors: 0, Warnings: 0
# reading G:/Modelsim/winéd4/../modelsim.ini
2 l:omplles ] felled with no errors.
[Modelsim:> ~
ol N \ N
1-41 I3 0 %
. . e X R
J5 %ﬁ https://X|aome|ge.taobao.com El 75 [_XJ lllﬁ : Www.corecourse.cn
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H#E N\ Add SimulationConfiguration T, FAJAE Design b5 %% U1 TH] % %
work FEH] “fpga led tb” MIUENBIHTNZ, i BRI 0 BlidE
“Simulation Configuration Name” {444, Hifram 4 RIF 8. EERKTHE
vt AR PLsrH 2 AN AN R 07 B E T0Z 0 TR HEAT 07 B

™ Add Simulation Configuration X
Simulation Configuration Name Place in Folder
Top Level w| AddFolder...
Design | VHOL ] Verilog ] Libraries ] SDF ] othas] <Dl
¥|Name < |Type pat 4|
(=44}, work Library wor
Modue Al
1] fpga_led Module Axf
+) ‘1 vital2000 Library $M(
+1-4i} vhdiopt_iib Library M
i vh_wo1v_ib Library M(
1l veriog Library M
+1-4lll synopsys Library £
[#F sv_std Library SM(
+1ill std_developerskit Library M|
< I ]
Design Unit(s) Resolution
5 S P—
o fergn it o | EBEIATI WIS | | ermare o
Optimization
T —
Save | Cancel

1-42 e B 0 55 1

i “Optimization Options...” , & “Optimization Options..” 5 B 1 & $
“ Apply full visibility to all modules(full debug mode)” , fHii “OK” .

M Optimization Options X
Visibility ] Libraries ] Options ] Coverage ] 4y
Design Object Visibility (+acc)

" No design object visibility
| (= Apply ful visibility to al modules(full debug mode) |
" Customized visibility

Y{Modde IA:cessFlags IChldren { ‘ Add
Modify. ..

1-43 BL BT B 2

Mo HE N “Libraries” % B £, f& “Search Libraries (-L)” — 2 51
“Add---” AR INERATTET B I R 2 A I EE SO “xist_50” , fE “Search Libraries
First (-Lf)” [FIFEEEEZE SO “xist 50”7 , fidh “Save”
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M Add Simulation Configuration

e

Simulation Configuration Name Place in Folder
lrlqua_led_t.b ’V|Iop Level w| AddFolder... ‘
Design ] WHDL ] Verilog SDF ] Others ]

o3
Search Libraries (1) il 9
ist_S0 Add... |
Modify...

Delete

rSearch Libraries First (Lf)

b
|xlsr.75l] |Add... |
Yosiy...|

M Select Library X Modify. ..

Select Library Delete
[t ]e 5 & laemeal

8 OK | Cancel ~
Cancel

1-44 TR BT E S 3

PRAFECE JSTE “project” F=2/=A4 74 HELE M “fpga led tb”

File Edit View Compile Simulate Add Project T

L E

cols Layout Bookmarks Window Hel

| J Heluli m

Layout WoDesign -l ‘

ColumnLayout ‘Allcolms !I |
G- gE-g|

#¥ Project - I:/ac201_saSz_50/led_twinkle/sim/led_twinkle

|T|Name "lSiah.ls |T\rpe |Order |Mad\ﬁed

Verilog 1 07/14/2025 03:43:43 pm

|-| fpga_led_th.v " Verilog 0 07/15/2025 03:59:04 pm
|M fpoa_led_tb Simu...l

led_twinkle.v

P 1-45 07 O IL B e A

M “fpga led tb” 3CF, BEN “sim” {FE S

£) sim - Default +1>] [$a objects
{[mstance [esign unit B

Toga_led_tb(fast)

+- o ¥sGSR_INST xsGSR(fast)

s+ o ¥SPWR_INST xsPWR(fast)

+ o led_twinkle led_twinkle{fast)
& #INITIAL#16 fpga_led_th(fast)
& HALWAYS#17 fpga_led_th(fast)
& #NITIAL#18 foga_led_tb(fast)

|8 #vsim_capacity#

H A x
[Type (fitered) State Order |parentPath =
| ol

il |
T Gorary - TES Project | & sm |

Bl 1-46 #EA “sim” {iE A

1E “sim” FHHFRATA] A INFRAT VAR B SR AR B i 7, P, A5 A
k£ “Add Wave” .

{2 sim -Defauit 12| | §a objects
¥instance |Design unit o [¥[name
View Dedaration
(48 XsPWR_INST View Instantiation fast)
i led_twinkde kdefast)
@ FANMIAL#1S uvm » 4_thifast)
@ =ALWAYS=17 _th(fast)
@ FINITIAL#19 UPF b 4 thifast)
o pos
|5 #vsim_capacity2 Add Wave crrl+w
P %8 Processes (Active) ———— i
| ave few :Nama [rype (fitered) State |Order |f
—I—“ - Add Wave To 3 Tl
B Proect | ¢ o
i Lorary AT ipaton  cileo -l |
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B 1-47 G5 AR &2 1 e

IR BIY JRAE “ Wave” A= 0] LAULS FU LT 17 5o

Jégg LR @ V”EH \f,«@lﬁlﬁ@”ﬂvfﬁq mnpsﬂ@m:ﬂﬂ@ugng s

aac8 3

A ) ) B

Flig oL TR A

K 1-48 {7 JHBE BoR

FEPIE BT IO R, i SE N TH 4, SRB T 1A Ted B K A%

IR R, SR X, Rl R IR B EE TSR 5 s AT
FEFF . £ Modelsim H, FA1#E AN “Library” FL1f, £ “Work” H % F X}
“fpga_led tb” . “led_twinkle” HEATHHr “Recompile” , HFrik47 1 FIE Y
HOpIIE=8

s ORAT AT DA IR T I B S 5 AT R A7, T MR . S
TRAFEIbR G, WSINEIE S SCPF “wave.do” S BRINMRAZEAE TRERIMG B SCAF sim H.

T

Fle Edit View Add Format Tools Bookmarks Window Help
1| Wave - Default

B-@@& i@ o BwE | “L‘auﬁzau LLERE KR 100 pr
-6 - |
M Save Format X
L= &
‘J__Jlr = 1e Pathname
3@ ; *953 ; ) I:,-"a-:.'-_'n:\l sa5z 50/led twinkle/sim/wave.dq M - g = |

L Save contents
RNl | W waveform formats [T Waveform edits
4 ffpga_li
4 ffpoa_l Cancel

1-49 GRAFSCIHRAE

FERMT G, E TR EEPITIMIE, AFETIF “.mpf” .
& (1) » ac201_sa5z 50 » led twinkle » sim »

" work
|| led_twinkle.cr.mti

| 4 led_twinkle.mpf

M vsim.wlf

| | wave.do

1-50 HEHHT I HARAE
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1.6 WELR

FEVERLR 2, Rl ami+S, af LG SIA =Nt st 4
RS . PALIRCE, Frd SOl B @ W L RS upe,  ATAT LA
AL G 3 S OREAT VIR R, 2R AR 28I UL St AT B 20, X+
FATRITha s XA B 08T T, @I E R AR G A BT AR, =1
R FANLIRSCN, IR CAE LR B.upe X, AT PR IE AT AN .
X L BA TR PR 2 R G A A AT M) BEZ R

=T @ led_twinkdev %

i module led_tw
510k [} 2 Clk.
EiREENE | b sFEE tn,
fobass
Q@led_twinkle.v

B 1-51 HEA LR 4R 45 S

MR B CSL bt 20 51 BT 70 BE, A RSESR 5] B an S B .

R @ led_twinklev X

EBiTE | 10RE FEI0 2

P2z @ E= 1

Status Ports. Direction Location 10_TYPE PULLMOCE CLAMP HYSTERESIS DRIVE SLEWRATE
Enabled  |Ck »eur | K15 bank2 [ vemosss v || none || on || smau v || na v || na VH
Enabled  Reset_n +mpuT | H1abanke [ vemosas v ][ none v|[on v [ smaL v|[na v [ na v
Enabled  Led + ourput | D22 bank2 []| vemos3z v || none || ore [ na vl || sLow vl

1-52 5| |4l 5 1
1.7 i RAT £

sy I 2SR A BT RAT AT T A 2 (i Sk, BRI S5 H A0 TR P s B ST
PATEFE fidy “2” BT,

"YPIEEIR T T,
I EREXIMR R E, AEE TR D2

an
1-53 B H IR S
SRJEELR] LAE B, A /AT 26 .
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