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2 LTBULAR VHDL v vevveveeeeeeeeseeseeeeseeeesenseseesesensesenseseseseasesesseneaseseeseseasessesenseseneesensesesseseasesesseneasesesseseesenesnenen 11
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FPGA (Field-Programmable Gate Array) fiegunsaiisassiufianunsainuanisinaulamuninudesnisvesldeu
Tngldn1wInsesniuuastugs 1w VHDL, Verilog %38 SystemVerilog @4 FPGA finaggnldluniseenuuuuaziamn

Yo o

spuuRddaninnududounasiinnudaveuas dudn FPGA Mllunidnunndinunanussmeailme Junn 1w AMD (Teliy

Y

Ao Xilinx) vi3e Intel @oipuie Altera)

Uszlowdvas FPGA
FPGA (Field-Programmable Gate Array) \Jugunsaififinnudavguuazanunsafvuanisviauldnuninudenis

vouldau Feiluselevinaneyusenig fail:

1. audangulunisesnuuy
FPGA anunsaluswnsulvdlanaaniian vlanunsausulasuitendunisyitanumuanudeanisiuasuslaslule @

#19910 ASIC (Application-Specific Integrated Circuit) fiflilsritunsiindenisudn

2. NSHAILLALNAABUBEI95IALS2
11999710 FPGA anansalusinsusaznnaaulaiuil vilinisimuiseuuwansmnaauilendunisyinauyesasyinla

28195739857 laif9saLia NanTURUUA LAY

3. anfununTRaLNlussEZe

o
[ v

N3l FPGA Hagandunumsiauiiasnnlidesdsrldielunsndadulninnasisenisusuiaeuilsidu 8nns

Faapanudsdlunisnauiioainaunsannaeuilsndum sy nuldnaundnass

4. nsiuAaInany

FPGA anwsaritUldlunannuaneanannssy 1w nsdeans, n1swnnd, n1501, WagssuUAIUANERAMNTSY 189N
a1unsaeantkuulisassuilsndunisynauivainuaiele

5. Uszanonwga
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FPGA anusausulfeuiiiesesiunnasgiunisdeasvselusianealnie lalaelidesuasugunsnianiows vinlia

ansasnankaUiuUessuulade

FPGA GOWIN

GOWIN Juu3tmindn FPGA 91nUszinaduitiiauendndoe FPGA 51a1Usendn iingd munsiaiuiashasa
nanvangUsEian MIedmIugNsuAUAN Y IALITUNTERNKUUNITAIFAMEY FPGA unanuiazdlauatunaunis
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A159BNLULINITAE FPGA 989 GOWIN 3gi5131nn1sAvunaa Unenssuuwas Mendunfeenisiuseuy anntuavidieu
1fA HOL #ea5u18n1591191u893435 M3dnaed (Simulation) lNeRIIAE0UAINYNABIYEINIT WarduATIElan
& @ a 13 3 o o 1 o 1 I3 1 v & a a A v
Wuilledad 91nUuin1s1uNUNITIILTdILaE AT euRevRseIRUTENaUR1eY Tu FPGA adslnadnaniuield
Tun1slUsLNTHAIUY FPGA Lagyinn1snsiadaun1syaIuyeaaas seauuase

v v =

muanuUsEndaLarANBAEuTas FPGA 990 GOWIN vilimsngdmSugfiseensfinyuasnaaeiniseaniuy

U

Jashddaegiemeuazlifeddiulssinnge
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Design Input

}

HDL Input Support VHDL/Verilog/
i SystemVerilog
q q Support for External
Simulation 31 party Simulators
Gowin Synthesis
Synthesis l
Physical constraint  — Place and Route = Timing constraint

Place & Route Netlist
Bitstream Generation Timing Report
l P&R Report

Board Level Validation

Ui 1 FumBUN1TBBNUULINTT FPGA 783 GOWIN
Design Input:
o TuRBULINTBINITEBNKUU FPGA ABmsfimunaaufiosn1suasn1sneununisoonuuy Tnsaziins
Amunanndnenssunaziliiduiideanislussuu
HDL Input:
o VEWINMIFMUALNUMSERNLUULE SuneuseluRon1sideuldn HOL (Hardware Description
Language) Faoraaudu VHDL, Verilog %38 SystemVerilog WieeSurenmeinuwenasisesnis
Simulation:
o el HOL Wouaeudn aziimsvhnissrans (Simulation) ilensiaaeuamgniiasasnisynay
1931937 Ineldraniuiiinass 1wy ModelSim %38 QuestaSim
Synthesis:
o winmsassiiuluied 1dn HOL xgnasluistununisdansney (Synthesis) iflautasldn
uiindad (Netlist) Sadunisesuienisdendevenasluseiuanin
Place and Route:
o  dumeuiariimsimuadermunmanienm (Physical Constraints) uarderimuaian (Timing
Constraints) ielurlainesasienildmuiidesns mndussyhnsnawunsnasuaas
msifewsia (Place and Route) vasasAUsEnausiey Tu FPGA

Bitstream Generation:
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o nEWINMINWarnTTeurewEady sxiinsadslnddnandy Bitstream) Sadulwdildlunis
TUsunsu FPGA
7. Board Level Validation:
o dumeugevneRensnlngSnanialulusunsuatuu FPGA 931 uagyinsmsaaeunmsvihelussedy

yasaialiiulainesiauldniuiieaniuu

UasANRULENNILD GOWIN

oA

GOWIN tiauady FPGA wanesu wiazsuiinineinsaedn wiieaud waruden IP iunndieiu Jlddiendonduli

q

wangaufunu fegrvedaiauneidiovss GOWIN l#un SIPEED Tank Nano 4k 34l4%U FPGA Ju GWINSR-
Lvac

B Fower
o

() control

() Physical Pin
[ Bank Pin
[ MSPI Mode Pin
(] Detug Pin
(] Camera Pin
() HOMI Pin
[ User Key Pln
(] Flash pin
[ PLL Input Pin

RS | PINOUT |
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Twitter, Github
@Sipeed

o T2
%) 0—m oD e )
=

(wpics]) [ Fasics (101108 ) [3—Q
(e[ ove xew )(10RSE) ED—O
(massey)(_Fuasnve (107460 [E—0
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(pixowmas (0B8R ([—©
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was | (108134 [E—©)
(ewxomras ) (1081367 (I3
[eEkTE) (o) (TOBTEAT) (-
— puoaat_(10816E] (E0
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([EeEd) [ ooy |(10BZ2ET] EE)—
([Crom e e ) (I0RT7A) E3H—O
(o no N (TORT58]) E3—0 148
(Crow ) (10R15A) (E3—O (@

[ cClock Pin

O BAMKO, V=33V
@ BANK1, V=33V
© BANKZ V=25V
© BANK3, V=18V

SiIPECED
https://sipeed.com

gﬂﬁ 2 GOWIN FPGA board TANG Nano 4k uanwsiuvtianisieusiendaaaiuieniidie
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https://inex.co.th/home/wp-content/uploads/2023/07/TN4k-fig02web.jpg

laseaienigluvas FPGA GOWIN Ju GWINSR-LVAC

FPGA 34 GWINSR-LV4C 91 GOWIN filassaianeluiiisznaumeesruseneundnvaneaiu Jausasdiud

nhfwazauandfanzs dedl:

1. Logic Fabric

¥
|

Logic Fabric tJudufiusenause CLU (Configurable Logic Unit) Baiieusaiuniu Interconnect lassasnsiivgl

Hldanunsafmune1 FPGA ieldu logic function M19BInNTs

e CLU (Configurable Logic Unit): isiaz CLU Usznaunie LUT (Look-Up Table) 4 #7, flip-flop 4 61 tag
MUX (Multiplexer) 4 ¢
o LUT (Look-Up Table): ansarmuaeiiieldan logic function tafléfid input 6 1 uaz
output 1 ¢

o Interconnect: %el¥ CLU Wawsafuluguuuusingg

2. CPU Core

migUszaanauuuRasinlylu FPGA Juiifie 32-bit ARM Cortex M3 BeigtitANaNNsabunITUssaIanatasns

ATUANNAT

3. Memory

wihenui1nielu FPGA Usenause Block RAM, CAM uag FIFO Feanunsaldiiiedaiudoyaunazldn

e Block RAM: flvunm 1Kb 914 32Kb
e CAM: Jvu1m 1Kb D4 16Kb
e FIFO: fivum 8 byte i1 4Kb

4. DSP Blocks

o

T msun1sussuanadeyufaia DSP Block uraydad

o

A 18x18 U way accumulator 48 U
e DSP Block: annsaldifieldanileditu DSP sae 1wy nsnsesduayias FIR uag IR, n1suUas FFT wag IFFT

5.1/0 Cells

6 5/16/2024



Fewsteduauniely FPGA fulannieuen /O Cell uiaziisosdudmaalduliiuuy LVCMOS, SSTL, HSTL uag HBM
e 1/0O Cell: uragdannsanmuaadu input, output #se bidirectional

6. PLL (Phase Locked Loop)

T msuaisdyaaunfniifirnuaiosgs welasnelu FPGA ienildegnagndeuazisiug

7. OSC (Oscillator)

waTuiEnInelu FPGA Mlwlunnsinundanizn1svinauredngnsnige

GWINSR-4C
<«——1/0OBank0——>» [1oB| [10B]| [I0B] [10B |
= T CLU | —]Flash _?_, | cw | [Flash | pFaEl—
< | |= CLU | [PLL |_, [1o8]
% 2 ) Cortex:M3 8 | [ cLy | | PLL ||ﬁk:> HyperRAM
= I
% E )3 CLU ﬂl’ | osc 18 | | |] Cortex M3 | [108B = L';SRRAM’
w DS = |
5 2 BSRAM____| |_| [cw] [cwu]| [osc] [0B}—) FLASH
3 l cLU i | DSP | (108 }—
<«—|/OBank2——» | BSRAM | Wk::

U7 3 wanaunuidlassaiaaanunenssumeludy GWINSR-LVAC (Msn: Gowin Semiconductor)

e CLU (Configurable Logic Unit)

e (LS (Configurable Logic Section): LUT4 + FF

e PLL (Phase Locked Loop)
e IOB (Input/Output Block)
e BSRAM ()

e DSP

e (OSC
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A5 suldn HDL #aen1¥1 VHDL %38 Verilog #3@ SystemVerilog

iMaBeulAn VHDL %38 Verilog v SystemVerilog Litenssanilaidun1sineuveins gneewmny
PANENTAIVBINTE TANATUN D UL A IR IR UTNTUA5YINUYe1995mMEITYNISINapanIsvinaunIgaedn

(Logic Simulation)

NUBUR FerandnIsues GOWIN lifidmveinisviinisdnaedens wdseddlusunsudmiunisinass

2995 VHDL %38 Verilog 38 SystemVerilog 9 nunasdu Fae1aasdimldaeifisfiundudnged
fognelusunsunsamsudnass VHDL e GHDL (GNU VHDL), EDA Playground,
fognelusunsunsamsudnass Verilog lawn Icarus Verilog, Verilator, CircuitVerse, Xcelium,

FogNlUTUASUNENT0ISUNSERINIYT el ModelSim-Altera Starter Edition, QuestaSim Community

Edition, SimulateMe

A1sEAATIZILAR

THonsus EDA 183 GOWIN wievhnsduasziilén VHDL w3e Verilog wie SystemVerilog Wulndidindas (netlist
file) Faazgniiluviinig Floorplan wazasiumisgunsal Place & Route rioufiazai1aithilwd bitstream dwiu
TUsinsuasdy FPGA

A15WswnsuTU FPGA

NG bitstream Nlaun vinsanlluannselusensuasuudueniae luany JTAG

N1INAFDIUNT

NAABUNISYINIUTDINITULUDIALBNTARLDDI

WA5D93IaN Y
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o %095 EDA 183 GOWIN:
o Gowin Designer: Tdmsullsulan VHDL wse Verilog ¥ SystemVerilog
o Gowin Synthesis: Tddmsudaasgilan VHDL w50 Verilog 450 SystemVerilog
o Gowin Programmer: lg@usulusunsudy FPGA

o TUsunsuwes JTAG

A9819N15BNLUU

AR FBIN1508NUUINATIN LED nensu vne 1 3unil Inelddygiauinidnsdavesuesa SIPEED Tank Nano 4k

7 27 MHz Tnevin1seenuusen 1w VHDL
1. 1@an¥U FPGA
\UnlUsunsu Gowin FPGA Designer udandalusidndlu New Project sadalusiindidu led1

U§NTUYMSIdenTU FPGA figpenisldaulimsatuninaaaniin fogrady GWINSR-LVIONABCE/I5

Ay Select Device ? X

| Filter
| Series: GWINSR -~ Package: QFN48P =4
| Device: GWINSR-4C v Speed: Ce/15 -
|
DI IO, veron | ADY b
Part Number Device Device Version Package  Speed Voltage 10 LuT

owisac | lorae [cons [ |38l 4o0q

Cancel

€Nl
[l
=)
inN

yinsasalngd HDOL 1aenns

1. AanNWAU Design

2. mAnwhdsuvnileadns Design file Tvad (New File.) wiavihnas Add Files
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3. donullalg lunsalindu VHDL File Tadelndifu led blink.vhd

4. vl msunisasialud

GOWIN FPGA Designer - [C:\Lab\gowin\led T\src\led_blink.vhd] - (m] X
G File Edit Project Tools ndow Help - &%
= = 2 | = : 3 Y o B =
= = e A e LD %&J’H; @ -

Library iees;
Use ieee.std logic 1164.all;

Design

~ [led1 - [C:\Lab\gowin\le
GW1TN-LVIQN48CH/15
~ [ VHDL Files

—- Entity declaration
Eentity led blink is

Part
= src\led_blink.vhd W New ? X
v Physical Constraints File
= src\ledl.cst v Files
[ Verilog File I
|5 Physical Constr. File Llink is
D,Timing Caonstraints File ge 0 to 25000000 := 0; -- Adjust based on clock freguency
|5 GowinSynthesis Constraints File 1= '0"; -- Initial LED state
Create a VHDL file.
5 (CLK)

gl ;
25 —— Toggle LED every ~0.5 seconds (based on clock fregquency)
26 if counter 12500000 then -- Half of 25000000
27 counter <= 0; -- Reset counter
28 LED_state <= not LED_state;
29
30 end if;
31 end if;
32 end process LED blinking process;
33
34 —- Assign LED output

Design

Process

Hierarchy Design Summary ] [22 led_blinkvhd

3 x

@ noTE
A WARN

(EX0101) :
(PR1014) :

Current top module is "led_blink"
Generic routing resource will be used to clock signal 'CLK d’

Console

L7 led1 synrpthtml &1 [7 ledivg ©1 [ ledtrpthtml 1 L7 ledTtthtml ] L7 ledlp 4 b

g X

Generate tile “C:\Lab\gowin\ledl\impl\pnriledl.rpt.txt~ comp.
Generate file "C:\Lab\gowin\led1\impl\pnr\led1.tr.html" compil

Mon Apr 22 11:59:53 2024

%

In: 1

Col: 13

WAy New VHDL file ? pe
Name:  led_blink vhd -
Create in: C\Lab\gowin\led1\src Browse...
@ Add to current project
Cancel

Wi 10
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2. Weuldn VHDL

fregnalan VHDL

Library ieee;

Use ieee.std logic 1164.all;

-- Entity declaration
entity led blink is
Port (
clk : in std_losic;
led : out std_logic
);
end led_blink;

-- Architecture

architecture Behavioral of led blink is
signal counter : integer range 0 to 27000000 := 0; - Adjust based on clock frequency, i.e. 27TMHz
signal led_state : std_logic :='0"; - Initial LED state

begin
- LED blinking process
led_blinking_process: process(clk)
begin
if rising_edge(clk) then
— Increment counter

counter <= counter + 1;

-- Toggle LED every ~0.5 seconds (based on clock frequency)
if counter = 13500000 then -- Half of 27000000
counter <= 0; -- Reset counter
led state <= not led_state;
end if;
end if;

end process led_blinking process;
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- Assign LED output

led <= led_state;

end Behavioral;

Library ieee;
Use ieee.std_logic_1164.all;

—- Entity declaration

entity led blink is
Port (
7 clk : in std logic;
8 led : out std logic
g

1o Lo W e

)i
end led blink;

1

11

12 —- Architecture

13 architecture Behavioral of led blink is

14 signal counter : integer range 0 to 27000000 := 0; -- Rdjust bassd on clock frequency

signal led state : std logic := '0'; —- Initial LED state

17 begin
18 —- LED blinking process

19 led_blinking_process: process(clk)
20 begin
21 if rising edge(clk) then
22 —— Increment counter
23 counter <= counter + .;
24
5 —-- Toggle LED every ~0.5 seconds (based on clock freguency)
26 = if counter = 13500000 then -- Half of 27000000
27 counter <= (; -- Resetf counter
28 led state <= not led_state;
29 L end if;[
30 = end if;
31 = end process led blinking process;
32
33 —-- Bssign LED output
34 led <= led_state;
35 L
36 end Behavioral;

ca
[l
=b.
\‘

3. daLAsnzilan
14 Gowin Synthesis #as1¥fldn VHDL Adnfiwiiu Process o

Sudupsngiieas lnenisaudandng e Synthesize LeyMN1IFLATIZNIIAT
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| GOWIN FPGA Designer - [C:\Lab\gowin\led \src\led_blink.vhd] =
[ File Edit Project Tools Window Help

DA 8~~~ 8 B2
Frozes & x| 1 Library ieee;
2 Use ieee.std logic 1164.all;
1| Design Summary 3 - -
~ [} User Constraints 4 - Entity declaration
[7 FloorPlanner SHentity led blink is
7 Timing Constraints Editor s ot (- .
7 clk : in std_logic;
Synthesis Report 9 )i i
= NetlistFile icl) end led_blink:
v (@ Place & Route 12 - Architecture
Place & Route Report 13Harchitecture Behavioral of led blink is
~ Timing Analysis Report 14 s%qnal counter : integer r._anqe 0 to 27000090_ := 0; -- Adjust based on clock frequency
. 15 signal led state : std logic := '0'; -- Initial LED state
= Ports & Pins Report 16 - -
Power Analysis Report 17 Bbegin
# Program Device 18 —- LED blinking process
195 led blinking process: process(clk)
20 begin
211 if rising edge(clk) then
22 —— Increment counter
23 counter <= counter + 1;
24
25 —- Toggle LED every ~0.5 seconds (based on clock frequency)
261 if counter = 13500000 then -- Half of 27000000
27 counter <= 0; -- Reset counter
28 led state <= not led state:
29 end if;
30 | end if;
31 end process led blinking process;
32 - -
33 —- Assign LED output
34 led <= led state;
25
Design  Process  Hierarchy 9 Start Page (] Design Summary e @ led_blinkvhd a
Message & % Console x
|90%| lech-Mapping Phase 4 completed
) - [95%] Generate netlist file "C:\Lab\gowin\led1l\impl\gwsynthesis\led1l.vg" completed
NOTE  (EX0101) = Cur [100%] Generate report file "C:\Lab\gowin\led1\impl\gwsynthesis\led1l syn.rpt.html" completed I
GowinSynthesis finish

€aN
.
=p
oo

\31811509M198193995 (schematic) Ing AFNT Tools -> Schematic Viewer -> RTL Design Viewer
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A7 GOWIN FPGA Designer - [RTL Design Viewer]

- X
File Edit Project Tools Window Help DILIES
N B B | = h i 2 Wi == = EE ~»
BEHg = +on i B&M-EE e e
Process & % &G = - @§
1| Design Summary v & led_ blink
v 75 User Constraints > ¥ Nets (71)
el > L} Primitives (70) . |
[aE FloorPlanner S Ports (2) : l h
7% Timing Constraints Edi... B Modules ©) T -
v @ Synthesize £ Black Boxes (0) ‘
~ Synthesis Report
= Netlist File ; :
v (2 Place & Route E l E—
E==]
= Place & Route Report sy
= Timing Analysis Report
= Ports & Pins Report .
= Power Analysis Report [ —
1% program Device T
. _‘ ]
]
Bl
Desi... Proc... Hierarc... v Start Page <] Design Summary [x] D led_blink.vhd [x] T RTL Design Viewer B
Message & % Console & x

©

Wi 14

|99%] lecn-Mapplng Phase 4 completed
[® NOTE (Exe1eD) - Curl [95%] Generate netlist file "C:\Lab\gowin\led1\impl\gwsynthesis\led1l.vg" completed

3
U

U

=b.

9

Tuntiuiiu Process nel@ User Constraints ¥innseusdanandl FloorPlanner e

5/16/2024
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=g =

Process

o File Edit Project Tools

\Ar GOWIN FPGA Designer - [C:\Lab\gowin\led T\implgwsynthesis\led1_syn.rpt.ntmi)

i | Design Summary
~ :& User Constraints
\E FloorPlanner

~ @ Synthesize
= Synthesis Report
= Netlist File

~ @ Place & Route

= Ports & Pins Rep

‘\,‘,: Program Device

7% Timing Constraints Editor

= Place & Route Report
= Timing Analysis Report

= Power Analysis Report

Window Help
G5l - | 5 IO ~
g R % & l&!ﬂ &) -
8 x
- Synthesis Messages
9 - Synthesis Details
- Resource Report Title
- Resource Usage Summary Design File

- Resource Utilization Summary

File
o Timiny
g Version
o Clock Summary Part Number
o Max Frequency Summary Device

o Detail Timing Paths Informations | iq varsion

ort Created Time

Legal Announcement

Top Level Module

Design Process

Message

Hierarchy

GowinSynthesis Constraints

Synthesis Messages

GowinSynthesis Report
C:\Lab\gowin\led1\src\led_blink.vhd

V1.9.8.11 Education

GW IN-LVOQN4BCE/IS
GW1N-9

C

Mon Apr 22 11:04:55 2024

Copyright (C)2014-2023 Gowin Semiconductor Corporation. ALL rights
reserved.

Synthesis Details

led_blink

Running parser:

CPU time = Oh Om 0.171s, Elapsed time = Oh Om 0.186s, Peak memory
usage = 73.973MB
Running netlist conversion:

CPU time = Oh Om Os, Elapsed time = 0h Om 0s, Peak memory usage =
0MB
Running device independent optimization:

Optimizing Phase 0: CPU time = 0Oh Om 0s, Elapsed time = 0h Om 0s,
Peak memory usage = 73.973MB

Optimizing Phase 1: CPU time = Oh Om Os, Elapsed time = 0h Om Os,
Peak memory usage = 73.973MB

Optimizing Phase 2: CPU time = Oh Om Os, Elapsed time = Oh Om 0s,
Peak memory usage = 73.973MB
Running inference;

Inferring Phase 0: CPU time = Oh Om Os, Elapsed time = 0h Om 0s,
Peak memory usage = 73.973MB

£

ci

-8 x

[ led_blinkvhd £ [ led1_syn.rpthtml 3 5] ledlvg B

& X Console

:
[ led1.rpthtml £

n 1. DLl bimA — Ak
|

= T
[ led1.tthtml O

P Atime — o om0
[ ledtpinhtml 1 7 ledT.powe 4 < b

g X

Generate tile “C:\Lab\gowin\ledl\impl\pnr\ledl,rpt.txt” comp.

Generate file "C:\Lab\gowin\led1\impl\pnri\led1.tr.html" compfl

@ NOTE (EX@181) : Current top module is "led_blink" ean
A WARN (PR1014) : Generic routing resource will be used to clock signal 'CLK d' O e T e
%
=
UM 10
U
a s
2zU5n93ula FloorPlanner

Wi 15

5/16/2024




W FloorPlanner = (m} *

File Constraints Tools View Help
=] =
i 1

MNetlist & X Chip An 1 Package View [

8 led_blink
2 Ports(2)
clk 48 47 MM 45 44 43 42 M1 40 3

"*“__ 000 " ©0OCOCOOO -
4

Nets(89)
Module

~ Timing Paths
Setup
Hold

000000000

Sum? Netlist
/O Constfaints & x

Port Direction Diff Pair Location Bank Exclusive 10 Type Drive Pull Mode PCI Clamp Hysteresis  Open Drain
1 clk input 45 1 False LVCMOSs18 up ON NONE
2 led output 10 0 False LVCMoOs18 8 NONE OFF

Message Primitive Constraints Group Constraints Resource Reservation Clock Assignment Quadrant Constraints Helk Constraints Vref Constraints

JU71 11 min3e Floorplanner d3UNSAMMUARILMUIYIEYE 1046199 /O Constraints

#3ulad FloorPlanner AANuiu Package View o \ieguuNeIiIuiurInenfidie uazuiiu Netlist 9 W

msdendyaaunazdeygialu Ports 9 ANUNNATIFANAUV VDO UAILD n
andeyad clk 19RAUULSAY 45
andgygn led 199FwAUIRY 10

MAAANTILAU IO Constraints AguanssI8azLdendayeyad Port Ae9 MLMLaTN waznsinA@1e L5eunsadnan

A la

v
o

vistidlovinstudin (Save) dezgniudiniulwduuana .cst degratu ledl.cst agnnels Physical Constraint File
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WA GOWIN FPGA Designer - [C:\Lab\gowintled 1\srchled1.cst]
[ File Edit Project Tools Window Help

DEHG & N ESM:-E @S
Design a x PICcpyright (C)2014-2023 Gowin Semiconductor Corporation.
//All rights reserved.
f//File Title: Physical Constraints file
//GOWIN Version: 1.9.8.11 Education
J/Part Number: GW1NSR-LV4CQN48PC&/IS
//Device: GWINSR-4C
f/Created Time: Tue 07 02 11:36:18 2024

g
[

v 0 led1 - [CA\Lab\gowin\led1...
[E] GWINSR-LV4CQN48P...
v [ VHDL Files
srchled_blink.vhd
v [ Physical Constraints Files
" src\led.cst

W =l N W e

I0_LOoC "led" 10;

10 IO _PORT "led" PULL_MODE=NONE DRIVE=8 BANK VCCIO=1.8;
11 I0_LOC "clk" 45;

12 I0_PORT "clk"™ PULL_MODE=UP BANK VCCIO=1.8;

€aN
(el
=b.
—
N

911U SU Place & Route

= Netlist File
v o Place & Route L 1

= Place & Route\REpo/rt
= Timing Analysis Report

= Ports & Pins Report

-~ Power Analysis Report

w" Program Device

4. Wsunsudd FPGA

Tuduney Program Device ansuasasyinnsasnalud bitstream (Iid fs) 14lusunsu Programmer Tun1sTusunsy
g bitstream asluBU GWINSR-LVIQNASCE/15 rnuane USB-JTAG Insanansnidentainaglusunsulwgd

$UEAUIMLUU flash USBMUIBAINUTT SRAM
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MMn1sifeureeany USB s¥ninenauianesiuuesn Tang Nano 4K Lileanglwidssuesnuaginssunisaimnsunis

TUsASULENALD

-1 | ||LOGIC
U=3V3 || SWITCH v/ oo vr um s
a1 -

FF
L} | :.]‘1

D2 D1 po

gﬂﬁ' 14

§u Program Device
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= Power Analysis Report

JH;‘E Program Device 9
Design Proceg Hierarchy

U5 NYnT1aelUTUNTU Gowin Programmer @4gyin15aunumI Device 0 iaEnansadaluaevesnis

Tusunsu @  Bonlndiigesnsiusunsudi 6 WalAaN a WialuswnsuLonAe

ﬁ'rﬁ' Gowin Programmer Version 1.9.8.11 Education build 21024
File Edit Tools About

La |—_ﬁ & U H - < I_g USB Cable Setting

“nable Series Device Operation FS File

1B: iGW1NSR GW1INSR-4C  SRAM Program C/Lab/gowin/led1/impl/pnr/led1.fs

O o o

=29)]
(el
=b.
N
(@)}

5. N1INAETDUIT

User Code 1DCe

(0x00009A82 01009

imssieviaen LED neuanidniuiiu led 209%U FPGA d18lullyidd FPGA vinslusunsudy dienislusunsuduanas

wFuneI1 LED Tn1snensu
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Gl

UnAHE Ylausduneun1TeankuuRs FPGA GOWIN as139 fldmsAinwienaisusenautensuas EDA vas
GOWIN wiisliiiy Uofveaaniidiavas GOWIN Aedisiafivsendaunn vibigaulafinuiuasnnaein1seoniuuiasa

o

aseteonideladedu wiovvziiynssuludiuveweniwisNgansiaulisInedIuyeInsd1ae999s

=

(simulation) WaLAY ey IFNSRRILIDNLUUNS IRALAINEaTU

undsdoya

o Viulusi GOWIN EDA: https:/www.gowinsemicom/ anillyanlusunsuiieddusign Gowin V1.9.xx

. %’a;&a’ua%m SIPEED Tank Nano 4dk: https://wiki.sipeed.com/hardware/en/tang/Tang-Nano-4K/Nano-

4K.html

o fhegelusidng : https:.//wiki.sipeed.com/hardware/en/tang/Tang-Nano-Doc/examples.html

o dugy Yayayila uazdvans wumes (2547) 71w VHDL d1vsun1seeniuuieasianea njunne: Sidnguatu

LAULAY

GOWIN tausuasaiamu FPGA 51a1Usendn Jldanunsalduesainuiienaaeuiens FPGA neudiluldiuass

f9819UBSANAILN

e Tang Nano 4K: Xkit-FPGA w93U38" INEX
e GWIN-LVIQ-EVB:
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https://wiki.sipeed.com/hardware/en/tang/Tang-Nano-4K/Nano-4K.html
https://wiki.sipeed.com/hardware/en/tang/Tang-Nano-4K/Nano-4K.html
https://wiki.sipeed.com/hardware/en/tang/Tang-Nano-Doc/examples.html
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frognlansasinnsznsu lneleunienie Verilog

fian: https.//sithub.com/sipeed/TangNano-4K-example/blob/main/led test/project/src/led test.v

module led (
input sys_clk,
input sys _rst_n, // reset input
output reg led //R
);
reg [23:0] counter;
always @(posedge sys_clk or negedge sys rst_n) begin
if (Isys_rst_n)
counter <= 24'd0;
else if (counter < 24'd1350 0000) // 0.5s delay
counter <= counter + 1;
else
counter <= 24'd0;

end

always @(posedge sys_clk or negedge sys rst_n) begin
if (Isys_rst_n)
led <= 1'b1;
else if (counter == 24'd1350 0000)  // 0.5s delay
led <= ~led, // TogglePin

end

endmodule
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https://github.com/sipeed/TangNano-4K-example/blob/main/led_test/project/src/led_test.v

1

Emodule led (

2 input sys_clk,

3 input sys_rst_n, // reset input

4 cutput reg led //R

&) ;

6 reg [23:0] counter;

7 Halways @(posedge sys_clk or negedge sys_rst_n) begin

8 if (!sys rst n)

9 counter <= 24'd0;

10 else if (counter < 24'd1350_0000) // 0.5s5 delay
11 counter <= counter + 1;

12 else

13 counter <= 24'd0;

14 | end

S

16 Halways @(posedge sys_clk or negedge sys rst_n) begin

17 if (!sys_rst_n)

18 led <= 1'bl;

19 else if (counter == 24'd1350_0000) // 0.55 delay
20 led <= ~led; // TogglePin
21 | end
Il
23 endmodule]

1 //copyright (C)2014-2023 Gowin Semiconductor Corporation.
2 //R1l rights reserved.

3 //File Title: Physical Constraints file

4 //GOWIN Version: 1.9.8.11 Education

5 //Part Number: GWINSR-LVA4CQN4BPCE/IS

6 //Device: GWINSR-4C

7 //Created Time: Mon 04 2% 11:33:49 2024

g

9 IO LOC "led" 10;

10 IO _PORT "led" PULL_MODE=NONE DRIVE=8 BANK_VCCIO=1.8;

11 10 LOC "sys rst_n" 15;

12 IO PORT "sys rst n" PULL MODE-UP BANK VCCIO=1.5;

13 IO LOC "sys clk" 45;

14 IO PORT "sys clk" PULL MODE=UP BANK VCCIO=1.8;

15
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