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(= |
B 2-1 fTAEHITRE
W GOWIN FPGA Designer - [Start Page] - [m] x
¢ Hle Edit Project Tools Window Hel —Talx
5 = (=] -
’_I = >’ = = = e = - . }
Recent Projects: ~
Quick Start
= =
New Project... Open Project... Open Example Project...
. Open Example Project ? X
Example Project Name Project Description Source Type  Target Device Target Devii Target Part Number CST SDC GAO “
game Sample game using state ma... Verilog GWIN-4 D GW1N-UV4PG256C6... Y Y Y
cpu Achieve state jump and realiz... System Verilog GWIN-2 C GWIN-UV2LQ144XC... ¥ Y Y
vga_text_generator A basic VGA text generator f.. VHDL GWIN-9 Cc GWIN-LVILQ100CE/I5 Y Y Y
can Can design ciphertext source... Verilog GW2A-18 C GW2A-LV18PG256C8... Y Y Y
FIEQ HS IP design ciphertext .. N-4
< >
| | Create In: |E\ ‘ : dl
| o) e
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3 PUE A

3.1 BT

3 TRIENI]

3.1 8T i=
3.1.1 FiETIE

—ANTLHE, THEAFCN FIFO_HS, #H4FE#eamE 3-1 fis:

SUG918-1.8

I =R, i Start Page % 1 I “Quick Start > New Project” #7 %

Series: GW1N

Device: GW1N-4

Device Version: D

Package: LQFP144

Speed: C7/16

Part Number: GW1N-LV4LQ144C7/16

s “Next”, HETREGIETEM. i TENEHDRIESS

SUG100, Gowin ZJiH1EH 715

=1
B 3-1 HEILIE
i Select Device 7 X
Filter
Series: GWIN ¥ | Package: |LQFP144 -
Device: GWIN-4 v | Speed: C7/16 hd
Device Version: D -
HeNo Version number is initisl version
Part Mumber Device Device Version Package Speed  Vaoltage
GWIN-LVALO144C7/16 GWIN-4 o o
GWIN-UVALQ144C7 /16 GWIN-4 D LOFP144 C7/l6 uv
< >
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3 PUE A 3.1 BT

TREGEER G, 7 LRECEEARA R impl 1 src SCF¥, Wk 3-2
B, Ho, impl B TCE 284 G fAG R A 2R 5 i SCtE,  sre BT E IR S
4.

32 T#EER
Mame N Date modified Type Size
impl 5/31/2022 15:54 File folder
SFC 5/31/2022 15:54 File folder
W FIFO_HS.gprj 5/31/2022 15:43 GPRJ File 1 KB
| | FIFO_HS.gprj.user 5/31/2022 15:51 LISER File 4 KB

3.1.2 ¥ gk FIFO HS IP

T R EESE RS “Tools > IP Core Generator” $T7F IP Core
Generator % 1, X{idi Memory Control > FIFO ¥ 8, X FIFO HS
{TJF IP Customization Xf 15 HE, HRYEFHZEEFENCE, AWt FIFO HS L&
WK 3-3 s, FTEMBCERF G, s “OK”, BIR[A:g FIFO HS 11

P,
[ 3-3 FIFO HS fic &
Options
-

] Output Registers Selected Controled by RdEn

Write Depth: | 1024  ~ Write Data Width: (1~256)

Read Depth: |512 - Read Data Width: 64 [1~256)
FIFO Implementation
® BSRAM (O SSRAM () REG
Read Mode
®) Standard FIFO (O First-Word Fall-Through
Data Number
Read Data Mum(Synthronized with Read Clk) Write Data Num(Synthronized with Write Clk)
En Reset [] Reset Synchronization
Flag Control
Almost Full Flag | Full_Single Threshold Caonstant Parameter ~
Set: (1~1023) Clear: 1 3 (1~1023)
Almost Empty Flag |Empty_Single Threshold Constant Parameter =
set: 1 5] (1~511) Clear: 1 % (1~511)

ECC Selected(Support for data width in 1-64 bit)
Generation Config
Disable I/O Insertion
w
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3 PUE A 3.1 BT

IPAE JG, 7E 1P B ERAR N 2 A2 i P e vh S B4 BB it SCAF,
Wik 3-4 fios:
® v N IP W, HONME TR
® _tmp.v LR IP BRSO, R PR AL 1P A AR
® .vo XN IP i AR, HORBHSORS, T T
® .ipc N IP BLE SO, HRIINEGZ B I E
® temp UL E AL IP TR IS
!

® i 1.9.8.06 K JGHIMA, IP AR Language &%k VHDL, NITE IP
B T 24 . vho S, 1Z 30 NIASCE AR 1P 45 BAR Y SO

o [ IP, 7 IP G FES4 i doc. model. sim Al tb U3, 435l Ay B 3L
R BRI 5 ELBIAS A testbench 15 B0 F. 1P H 458 LLSERR IP Core
Generator 4 J% 9

[¥] 3-4 FIFO HS IP B3%

Mame Date modified Type Size

ternp 5/31/2022 135 File folder
Qf’ FIFO_HS.ipc 5/30/2022 16:59 IPC File 1KB
Qf FIFO_HS5.v 5/30/2022 16:59 W File 59 KB
er FIFO_H5.vo 5/30/2022 16:59 WO File &0 KB
Qf’ FIFO_HS5_tmp.w 5/30/2022 16:59 W File 1KB

FIFO HS IP 4 2 J5, 7 Design & [ SR 3-5 FiR.

& 3-5 Design &0
Design 8 X

v FIFO_HS - [EA\FIFO_HS\FIFO_HS.gpr]]
[#] GWiN-Lv4LQ144C7/16
v Verilog Files

srchFIFO_HS\FIFO_HS.w

Design  Process  Hierarchy

3.1.3 & H

NI FIFO HS ThEe, Fdradaina—eIhae it eff, iz
J5i, Design & Ol 3-6 fi~. SCAEIMECP IR, w23 2.2 AT
Ao

SUG918-1.8 7(31)




3 PUE A 3.2 fi% RTL JAEE

& 3-6 i

Design 8 X

v 7 FIFO_HS - [EAFIFO_HS\FIFO_HS.gpr]
[#] GWIN-LV410144C7/16
v Verilog Files
srchFIFO_HSVFIFO _HSw
srchrstn_gen.w

srchtest fifow

Design  Process  Hierarchy

3.2 &FF RTL EHEE

PSR G, EESE RS “Tools > Schematic Viewer > RTL
Design Viewer” &F %A RTL it RBE, FEBAH P B T #E4 RTL
I HZHM . Schematic Viewer [ 4% H J7k1E2% SUGT755,
Gowin HDL i1 [iHE [ & G w1 ) 75

3.3GAO B E

=R CRE RTL 25 SRS 5 5 MR RS SRSk R E 5ok
E, RTL 25 53RO E @ Bm e iz J5 BP AT A8 GAO it & XL
1, A TG MRBAE ST NEE A 2 a4 7 8@ GAO B & .
GAO Bo & AT H T RERHE, WAER I IEMYE. o, =T
Standard Mode GAO #1 Lite Mode GAO WA . GAO I VELH L 771k
E5% SUG114, Gowin 7268 H 5 Hr IR ) 15

AV A RTL 2442 5453k & Standard Mode GAO, 3 UL 4.
3.3.1 ¥i& Standard Mode GAO Bt E 3t

HPEVRN “Design > New Files++”, ZE3HI ) New XTiEHERF, #E#E
HrEE—A> GAO Config File, 41l 3-7 fror, Hir “OK”.

SUG918-1.8 8(31)
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3 HREAT] 3.3 GAO fii &

& 3-7 #i#E GAO B E

R New ? X

T

|_gy Physical Constraints File

|_:-j Timing Constraints File

|_:-j GowinSynthesis Constraints File
|t User Flash Initialization File

[5 GAO Config File

| GVIO Config File

|~ GPA Config File v

Create a GAO Config File.

Type ## “For RTL Design”, Mode #%£# “Standard”, 1 3-8 i
a7, Hh “Next”, 45 XN FIFOHS, #i: “Next”, EH % Standard
Mode GAO Pt & SCAF A1 5¢ i o

3-8 I E GAO i E i

W New GAO Wizard *

GAO Setting

E> GAD Setting
GAO Configure File Type
Summary @) For RTL Design

() For Post-Synthesis Netlist

Mode
® Standard
() Lite

For RTL Design, analyse rtl design.

For Post-Synthesis Netlist, analyse post-synthesis netlist.

[het> ] [ conce

3.3.2 Bt E Standard Mode GAO

5¢i Standard Mode GAO Bt & I =, BT B DI Ae A% U
BB TURIR AT, MR TR R P . AR T, LR e
RN RREIITRRER S (Eh0E B SRRSIRE 5. A RITThAY
BSR4, i U 3-9 R, SRRE AT E Gl 3-10 iR,

SUG918-1.8 9(31)




3 PUE A

3.3 GAO fii &

B 3-9 fi & ETIEC B

Ao Core

Core 0

Core 0

Trigger Options

Trigger Ports

Capture Options

Match Units

Expressions

v

Trigger Port 0
rst.n
Trigger Port 1
Trigger Port 2
Trigger Port 3
Trigger Port 4
Trigger Port 5
Trigger Port 6
Trigger Port 7
Trigger Port 8
Trigger Port 8
Trigger Port 10
Trigger Port 11
Trigger Port 12
Trigger Port 13
Trigger Port 14
Trigger Port 15

Match Unit Trigger Port

&

Mo Trigger 0

Ooooooooond

3-10 RitiEMAL E

Ao Core

Core 0

Core 0

Trigger Options ~ Capture Options
Sample Clock
Clock: clle

Sample On: ® Rising O Falling

Capture

Storage Size: 2048 ~
Segments Number: 1 ~
Capture Amount: 2048 ~
GAQ Implementation:  |BSRAM ~

Trigger Position:

[1 Capture Initial Data

[] Force Trigger by Falling Edge
Capture Utilization

BSRAM Usage : 6/10

Match Type Function Counter Value ® static O Dyna

Basic w/edges == Disabled R MO

Capture Signals

Add Add From Trigger| = Remove

irst_n

error
w_en
w_data[15:0]
ren

r_data[31:0]

SERT AT E 5, Sy T EF “Save”, HI5EH% Standard Mode
GAO [t & x4, GAO [t & X -#F Design & 1A o~ &l 3-11 s,

3-11 GAO BEEXHRR

W

FIFO_HS - [EAFIFO_HS\FIFO_HS.gprj]
E GWIN-LV4LO144C7 /16
Verilog Files
src\FIFO_HS\FIFO_HS.v
srchrstn_genwv
srchtest_fifow

GAQ Config Files

sre\FIFO_HS.rao

Design

SUG918-1.8
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3 AT 3.4 GowinSynthesis %5

3.4 GowinSynthesis Z&

3.4.1 EMECE
%P “Process > Synthesize (£ i) > Configuration”, #
“Configuration” XJiEHE, 7EMXTIEMER TS G ETACE, KT
GowinSynthesis FT A AL E MFA UL, W 2% B k0] 2% SUG550,
GowinSynthesis /1 /155

A1t TOP Module/Entity %4 test_fifo, 41l 3-12 Frx.

3-12 SRR E
Synthesize

General

Synthesis Tool: ®) GowinSynthesis

Top Module/Entity: |test_fifcu |

Include Path: | |

TclPre | |

GowinSynthesis

Verilog Language: |System Verilog 2017 ~

Looplimit: 2000 =

[] Show All Warnings
[] Disable Insert Pad
Ram R/W Check

UeAk, AT PUE I FEJR ST R s I — S A JEm M A il i B 45 R,
KRNI LM, 7f5% SUG550, GowinSynthesis /)75
. WK 3-13 fror, AT, {EH/* synthesis syn_keep=1*/2:5 &
P, LA FET, FRE net AT IR EE A ALAL o
[# 3-13 GowinSynthesis FIB1F13E4S

6T reg [1:0] BRLT CNT d:

68 reg [T:0] rand num;

69 reg [9:0] rand cnt;

70 reg [11:0] start_rdmck;
71 reg fifo empry d:
72 Iwire [WESIZE-1:0] w_data d/* synthesis syn_keep=1 */; I
73 wire load;

74 wire [RDSIZE-1:0] r_data;

75 wire [WHSIZE: O] W_num;

76 wire [RNSIZE: O] r_num;

77 wire fifo full:

T8 wire fifo empty:
79 wire fifo alempty;
80 //test state machine

SUG918-1.8 11(31)
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3 PUE A

3.4 GowinSynthesis &

342 ZE

SUG918-1.8

SENGE AT E 2 J5, BPrH TS s .

i Process & [ H1ff) Synthesize, JFiA#HT4E, LA %G, T
€l 3-14 iR, Synthesize R IEFRAE sy “ @ 7, WAL Synthesis
Report & 25 &4k, X Netlist File &5 4545 W& A .

3-14 ZFAER

Process g X

| | Design Summary
A ';_ User Constraints
L FloorPlanner
/% Timing Constraints Editor
v @ Synthesize
Synthesis Report
Netlist File
v Place 8 Route
Place 8 Route Report
= Timing Analysis Report
Paorts & Pins Report

Power Analysis Report

o
|)},‘} Programmer

Design  Process  Hierarchy

LEESERUG, LRI \impl A& gwsynthesis SO, 1%
PEI A 5 SR G RR A B BT S, an il 3-15 P
3-15 gwsynthesis B3%

Mame Date modified Type Size
RTL_GAQ 5/31/2022 15:54 File folder

Qf’ FIFO_HS.leg 5/31/2022 1331 LOG File & KB
| | FIFO_HS.prj 5/31/2022 15:50 PRJ File 2KB

Qf’ FIFO_HS5vg 5/31/2022 15:51 VG File 434 KB
& FIFO_HS_syn.rpt.htrml 5/31/2022 15:51 360 se HTML Doc... 29 KB
& FIFO_H5_syn_resource.html 53172022 1551 360 se HTML Doc... 3EKB
|| FIFO_H5_syn_rsc.xml 33172022 1551 AML Document TEKE

R TREF S GAO BLE X, ZZE5%H)E, & TR %E
\impl\gwsynthesis T4k RTL_GAO (%, il 3-15 i, ZXHF#E
# RTL GAO Zr & id f24E s Fir g Sk, anfd 3-16 s
ao_0 .7 ThRE AL S HC A
ao_control & il WAZ S B0
gw_gao_top.v i GAO HITii /=, # ao. ao_control Al jtag fikiE
o

® & 0 [
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3 PUE A 3.5 HELE A MRIFHK

& 3-16 RTL_GAO B#

s

Mame Date modified Type Size
ao_0 /3172022 15:54 File folder
ao_control 33172022 15:54 File folder
| gw_gao_top.w 5/31/2022 15:54 V File 6 KB

3.5 BERGARMRFEHE

SERGE G, Al SEEAS “Tools > Schematic Viewer>Post-
Synthesis Netlist Viewer” & RN UHERE G MR R ELE], FBIH - E
U T AR BAT 22 A 5 I M . Schematic Viewer [ E40AE F 5 ki
2% SUG755, Gowin HDL 7] [R5 7 s/t P15 »

3.6 Y1 Z)5R
SEEEE 2 )5, Tl Fa B 5 FloorPlanner dmig ) H 2 R, A%
11 H FloorPlanner w2100 . % T HRIVEANEH 7715 5%
SUG935, Gowin i HPE29 47554 SUG1018, Arora Vi i/ HFEZ) 4 /]
Vb1 0

3.6.1 FTEPERLR

VR “Process > User Constraints > FloorPlanner”, fJJF
FloorPlanner, i%T.E. % #F I/0. Primitive. Group Z¥H £k, &Ki%it R
WO 21k, FELAE A .

ZIRgmi T R 1/O L9 1, wIEI#E I/O Constrains. 7E Netlist &
15 1/0 Constraints & 1 H g H FIZ) 3 Port () E4T Ha#42] Package
View 5% Chip Array fL & F1 1 BARNGL B I, 5ER)E, TZIR port 1 Location
AR NEPL R 10B I E, Wik 3-17 Fis.
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3 A

3.6 WFELHK

SUG918-1.8

& 3-17 /O 43R

Hetlist B X Chip Array

v B test fifo

~ [ Ports(5)

clk
rst.n
error
w_en
ren

[ Primitives(2005)

[ Nets(2709)

[ Module

[ Timing Paths

Summary  Hetlist

Fackage View [

(-]
@

eleleeeeee

I/0 Constraints F X
Port Direction Diff Pair Location Bank Exclusive 10 Type Drive Pull Mode PCI Clamp Hysteresis

1 ck input n 3 False LVCMOS18 ur NONE

2 error output 26 3 False LVCMOS18 8 ur

3ren output 38 2 False LVCMOs18 g ur

4 rstn output 40 2 False LVCMOS18 8 vp

5 wen output 25 2 False LVCMOS18 8 vp

< >

Mezzage 1/0 Constraints Frimitive Constraints

g

3-18 YIBRLRE R

Desi

SERITA 2R iR e, i THEA%E “Save”,

R ELFR A, W)
B2 HRCAEAE Design B AT SCAH g 48 DX R 27 40 ] 3-18 Frs.

8 x

M

FIFO_HS - [EAFIFO_HS\FIFO_HS.gpri]
[&] cwin-LvaLaiaacisie
Verilog Files
SPE\FIFO_HS\FIFO_HS.w

sre\rstn_gen.

EBwaaoonewnm

[

sre\test fifow
Physical Constraints Files
~ src\FIFO_HS.cst

GAQ Config Files

SrE\FIFO_HS.rao

BEE, B THRAZK) “Save”, HIA] 58 A RBL.

FIFO_HS.cst

FEAT JRAT I B, AR B A A, S B R R EY)
BARCAE, 2RIV PA RO BEAT AT R AT 25

3.6.2 EXMIELR

AR R RS, A1iET FloorPlanner S EE L it (715 0k, &

14(31)




3 PN 3.7 B FZIR

3.7 B FF 43R
SERLE A2 G, B F5)H S 5 Timing Constraints Editor g # i /7
LI, ARV FH IS 7 20 SR S 38 ) 17 200K % L BTGB FH U7V EE
%% SUG940, Gowin i i]H/ /749 F/H /' 15 -

3.7.1 FERFLR

YR “Process > User Constraints > Timing Constrains Editor”,
F77F Timing Constrains Editor, % T ESZRFEIE. 1/O. B JFH A S 74
Wo RWTHRIIREN, B E LW, LAk ).

AT $h 23R

% Timing Constraints ) Clocks, 7EA47 Iz FAb, #74Esdik £
Create Clock, it Create Clock Xt 1fHE, 1P 3-19 Fizs, AU R4

W

® Clock name: clk
® Period: 20

® Frequency: 50
® Rising: 0

® Falling: 10

® Source Object: get ports {clk}
3-19 Clock #J3R

WAy Create Clock ? X

Clock name: | alk

Wavweform

Feriod: |20 | ns

Frequency: |50 | MHz |

Riszing: |D | ns

Falling: |lD | ns

0 10 20
Objects: | [get_ports {z1k}] | s D Add
Cunee

ZWRTHHE T GAO, Rt e £ tck_pad_i, @& A5 clk —%.
clk 5 tck_pad_i 2 [alJ& T 2008, WRAE Wi 2 R R,
A 38 I B 20 O G s O A R 2 R

AT RFIRELI5R

# 9 “Timing Constraints > Report > Report Timing”, E4 1l
Ab, ARk RE Create Report, 1L H ) Report Timing X iHAE X B
S8, i clk to clk 1) setup #4%, A2 2ERE] 100, Wl 3-20 Fis.

SUG918-1.8 15(31)
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3 PN 3.7 B FZIR

& 3-20 B FFIR S L03R

W7 Report Timing ? *
Clacks
From clock: « | elk v|
To clock: - | ellk V|
Objects
From: - | |
Through: | |
Ta: - | |
Analy=iz Type
@ Setup O Hold O Recovery O Removal
Fath
Max Faths: |1|JE| | Min Logic Level: | |
Max Common Paths: | | Max Logic Level: | |
Module Instance: | |

Canel

SERTE 2R 9miE 5, i LR “Save”, HME LW, B4
RAE Design & 1 AR S g 4 X 1) B an i 3-21 s o
3-21 R FARE R

Design 8 x |1 create_clock -name clk -period 20 -waveform {0 10} [get_ports {clk}]
create_clock -name tck pad_i -period 50 -waveform {0 25} [get_ports {tck_pad i}]

v (7 FIFO_HS - [EAFIFO_HS\FIFO_HS.gpr]]
GW1N-LVALQ144C7/16

ser_clock groups -asynchronous -group [get_clocks {clk}] -group [get_clocks {tck pad i}]
report_timing -setup -from clock [get_clocks {clk}] -to_clock [get_clocks {clk}] -max paths 100 -max_common paths 1

2
3
4
5
v [ Verilog Files
src\FIFO_HS\FIFO_HS.wv
srcrstn_gen.y
srevtest fifoy
N Physical Canstraints Files
src\FIFO_HS.cst

v [ Timing Constraints Files

~ srA\FIFO_HS.sdc

A4 GAO Config Files
src\FIFO_HS.rao

EAT AT EL, IR 2O, 2 IR IR B 7 I e 4
Wi WSRO, SRR RS AT A«
3.7.2 IEHBTFAR

AR L R S s, ATE TS Timing Constrains Editor S i 2 £ o i
e, BsEE, B TERM “Save”, BRI 52 RIB K.
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3 PUE A 3.8 Tt E

3.8 ThFETHECE
SERLHA LR, ORI R BT E SO, T IDREAT, By
BERGEINRE . ORESHHT LM WA i 2% SUG282. Gowin 14
I LA P A5,

3.8.1 FTEINFES B EXH

B IER “Design > New File--+”, 75 H ) New X iGHEH, E#E
Frid—/~ “GPA Config File”, Wil 3-22 iR, #ili “OK”, X4 5% AN
FIFO_HS, SCFBSABRINERZ TAE NI sre SCfFk, iy “OK”, IhFEsy
HTHC B A 5E -

3-22 MEINFE S A ESH

W Mew ? *

_u GowinSynthesis Constraints File
_.u, User Flash Initialization File

& GAO Config File

& GVIO Config File

|5 GPA Config File

& Memory Initialization File

GOWIN Power Analyzer Config File.

3.8.2 IXINEC &

FERMINFE AT RC E U fS, AT BLE General Setting. Rate
Setting 1 Clock Setting.

® General Setting G2 1F. F3E . HESHAEREZEH. AP
LR SR S 4

® Rate Setting il T15 5 8IF KA E, AT EHEX 10 8¢ Net 3 B Bl #%
2, WA DUR BB

® Clock Setting T & T/EN 0 PL & BSRAM. 1/O 1 DFF K81
TARAE REARFE

SUG918-1.8 17(31)
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General Setting

At General Setting Fit & &y Commercial 454, iR T ik
25°C, TCHUAHABEE, MBI EEA 3.3V, WHZHIER N 1.2V, kK 3-23
Fi7R o

[ 3-23 General Setting Bt &

General Setting  Rate Setting  Clock Setting

Operating Conditions

Grade: Commercial ~ Process: | Typical ~

Environment
[] Junction Temperature:  25.
Ambient Temperature: 25.0000C -
[] Custom Theta JA: 25.000°C/W |5
Heat Sink
® None ) Low Profile () Medium Profile () High Profile (O Custom
Air-flow: 0 ~ | (LFM)

-

Custom Theta SA: |25.000°C/W -

Board Thermal Model

MNone Custom Typical
- - =
Board Temperature: | 25.000°C -
. - =
Custom Theta JB: 25.000°C/W S
Voltage

W FIFO_HS.gpa (5]

Rate Setting

AV IS S clk BIEEE N 50%, HARE SR A N2 REOART
#12.5%, WK 3-24 iR,

SUG918-1.8 18(31)
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3.8 Tt E

[&] 3-24 Rate Setting B &

General Setting  Rate Setting  Clock Setting
Net Rate
® % () transition/s Ii:l x
Name Value
clle 50.00%
< >
W FIFO_HS.gpa

Clock Setting

VCD File

Instance File Name File Type

[ Filter glitch on VCD file

Default Rate Setting

Default Rate used for 10 input signals: |12.50 - % -

Default Rate used for remaining signals

Default Value: | 12,50 = |% -

a

A it Clock A ot sh A RIS B, HARARIE, Wl 3-25 fir

7N o
[ 3-25 Clock Setting B2 &

General Setting  Rate Setting  Clock Setting

Clock 0

Global Enable: 4 X Name Out Enable Load Capacity

Clock Name Clock Enable Quadt Quad2 Quads Quads

dlk 100

B-SRAM .

Clock Enable: [100.00[ | Read Probability: [100.00]3 | Write Probabiliy: [100.00[3 -

[reo00f] e 10000 & % Nome Value
Name Clock Enable  ReadA Probability  WriteA Probability  ClockB Enable  ReadB Probability  WriteB Probability

W FIFO_HS.gpa a

SUG918-1.8
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3 PUE A 3.9 Aii Ak

SERITAETACE /5, & TAEM “Save”, B 58 IhFES BT L E
., FHAE Design & LR~ a1 3-26 Ak,

3-26 ST EX R R

Design 8

v FIFQ_HS - [E\FIFO_HS\FIFO_HS.gprj]
[#] GwWiN-LvaLQ144c7/16
hd Verilog Files
= src\FIFD HSVFIFO HSw
= src\rstn_genwv
= src\test fifow
hd Physical Constraints Files
= src\FIFO HS.cst
A Timing Constraints Files
= src\FIFO HS.sdc
A GAO Config Files
= src\FIFO HS.rao
A GPA Config Files

= sre\FIFO HS.gpa

Design  Process  Hierarchy

FEAT RAT R B, AR ThAE 7 i BC B A, 2 1 IR ERIARC B 34T T
FEo s ANRAT DA I C EL SO, AR DA 7 M e B SO REAT ThAE 7
o

3.9 #ﬁ}%a’ﬁéﬁ
JREEE FFARYE P TG SR B EWF L o) At . B e 2 o8 Se PL R T 4y
*ﬁ@ﬂﬁx#zﬁ R AT 4640 R AT 25

3.9.1 XINEC &

% F “Process > Place & Route (i) > Configuration”, #H!
“Configuration” XfifHE, £ 1EHER 1T Place & Route 1 Bitstream it
TECE, EDECE M FEMBHIE S SUG100, Gowin =R /75
o
A AT L TR E , & 3-27 Fis, ¥ “General” &I
“Generate SDF File”. “Generate Post-Place File”. “Generate Post-
PNR Verilog Simulation Model File” Bt & 4 True, Place &I+ ) “Place
output register to IOB” [t & A False, H AR HERIAEE

SUG918-1.8 20(31)
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3 PUE A 3.9 Aii Ak

& 3-27 H R ik &

W Configuration *
Place & Route
v Global
oba Category: |All ~ Reset all to default
General
Constraints Label Value
v Synthesize Generate SDF File True
General Generate IBIS File False
Vv Place & Route Generate Post-Place File True
G | . . . .
enera Generate Post-PnR Verilog Simulation Model File  True
Voltage . . .
ol Generate Post-PnR VHDL Simulation Model File False
ace
Route Generate Plain Text Timing Report False
Dual-Purpose Pin Promote Physical Constraint Warning to Error True
Unused Pin Show All Warnings False
v BitStream Report Auto-Placed 10 Information False
General
sysControl

Feature sysControl

Cancel Apply

3.9.2 i&{T PnR
SERAT RATRIE TN E 2 J5, BT EAT 46 A 26
M i Process & HHi Place & Route, JT#AHEAT A RiAi £k, Afi JaiAfn &
24 GAO LB MW EE L Wt AT A0 Jm A e, ARIEI 7 L0t AT I 2
B, ARIEIIFE S TRCEHEAT IRE T o A RAT L SE i, &l 3-28 P,
Place & Route i fi I EFRAE K « & 7,
& 3-28 T B LkTERL

Process g x

| | Design Summary
hd -;_ User Constraints
£ FloorPlanner
X Timing Constraints Editor
v Q Synthesize
Synthesis Report
Netlist File
v @ Place & Route
= Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

0 o1
i
|/-m Programmer

Design  Process Hierarchy

MRALSERE, £ LRI \Impl FAER pnr 3O3R, &l 3-29
s, %3OSR S A RAT 2 R AR R AT S, BAEAS IR SR AT R A

SUG918-1.8 21(31)




3 PUE A 3.10 FY¥E FE

28 G RS M i . Hodr, MRt uw DB . B TR
HRIDFE TR W TELNE B 55 3.12 Bt At
3-29 PnR H#

MName Date modified Type Size

I;-[’ ao_(.fs 5/31/2022 15:51 F5 File 1,732 KB
u{ cmd.do 5/31/2022 15:51 DO File 1KB
I;'[r device.cfg 5/31/2022 15:51 CFiG File 1KE
|_'| FIFO_HS.db 5/31/2022 15:51 Data Base File 43 KB
Ii'[r FIFO_HS.log 5/31/2022 15:51 LOG File 2 KB
& FIFO_HS.pin.html 5/31/2022 15:51 360 se HTML Doc... 35KE
|j FIFO_HS.posp 5/31/2022 15:51 POSP File 1KB
& FIFO_HS.power.html 5/31/2022 15:51 360 se HTML Doc... 8 KB
& FIFO_HS.rpt.html 5/31/2022 15:51 360 se HTML Doc.., 40 KB
I;-[’ FIFO_HS.rpt.bet 5/31/2022 15:51 TXT File 29 KB
l;'[’ FIFO_HS.sdf 5/31/2022 15:51 SDF File 2321 KB
|j FIFO_HS5.timing_paths 5/31/2022 15:51 TIMIMG_PATHS File 32 KB
& FIFO_HS.tr.html 5/31/2022 15:51 360 se HTML Doc.., 1KE
I.__?[r FIFO_HSwvo 5/31/2022 15:51 YO File 561 KB
& FIFO_HS_tr_cata.html 5/31/2022 153:51 360 e HTML Doc... KB
€ FIFO_HS_tr_content.html 5/31/2022 15:51 360 se HTML Doc... 244 KB

3.10 R TH

A JR AT 4 5E 2 I AR IS i SCE, Bt Programmer JEATRD R T 3K,
AR IERYE . Z LB 51565 % SUG502, Gowin
Programmer /1 /1555

%F¢ “Process > Program Device (X{i7)”, #TJF Programmer, 1%1T.
HE g o maaz TR RSO FFRRIESE G, B TREER
Program/Configure Eltx, BIAI FEESREIFF AR, MR FEEM /G, W
P 3-30 Fiw o

SUG918-1.8 22(31)
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3 PUE A

3.11 GAO ¥&¥uk

[&] 3-30 Programmer A H

$r Gowin Programmer Version V1.9.10 (64-bit) build 40605 - O 'Y
File Edit Tools About

Q) = (=" USE Cable Setting

Enable Series Device Operation FS File User Code IDCODE

1 GWIN GWIN-4D SRAM Program E:/FIFO_HS/impl/pnrfac_0fs 0x0000ACSD 11003818
Output B x
Info Target Cable: Gowin USB Cable(FT2CH)/0/305/null@2.5MHz
Info Target Device: GW1N-4D(0x11003818)
Info Qperation "SRAM Program” for device#1..
Info User Code is: 0x0000ACSD
Info Status Code is: 0x0001F020
Info Finished.
Info Cost 2.82 second(s)

v

Ready

3.11 GAO R&E¥ 17
SEITSIE FHZ R, FTLUEL GAO WE B ML, GAO M4
(R 78 5% SUGT14, Gowin dEAEZ A BT IUHF 1575

i 7= P5 T BF4 ) Gowin Analyzer Oscilloscope El#r, 77T GAO &
NG, Z L E A SRAINEGZ TRER GAO Bl E U, Wik 3-31 Ak,

SUG918-1.8

3-31 GAO B ~EE|

[ Gowin Analyzer Oscilloscope
Cable: Gowin USB Cable(FT2CH) | Looation:305, SN mill ~ (b ) (£3)

Configuration

Programar

[] Ensble Programmer

Ao Core Core 0

Core 0| Cepture

Sterage Size: [2048 Seaments Hunbar: |1 v|  Coptwre mmownt: [20#8  v|  Trizzer Fosition:
Trigger Expressions

expl: MO

Match Units

Match Unit  Trigger Port  Match Type Function Counter Value
Mo Trigger 0 Basic wiedges == Disabled R
< >

il GAO Ros S ) Start bR, JFHIGRELTE, RETERZ )G,

23(31)
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3 PN 3.12 s

GAO & R 5 2k ik windows & T2~ E, ki 3-32 Fin, 1%&H
SRRSO BAR B WIEBORYA/INEEAE, 78 P A 8 1 I
.

& 3-32 GAO F =

Configuration  ocore 0

Hame Value

w_en o
w_data[15:0] 0000

o

r_data[31:0] 00000000

3.12 it

3.12.1 HEHBERE
A, FIH TP 3 G A RS S IRE B NAAERERE R
IRV FE(E B8, TR TSRS BAras 2 S UT RS 2
YA A rpthtml, BARME BT EE* rpt.html S0

FH A £E Process % 1] Place & Route [X, Xili “Place & Route
Report”, A RAM&ME, W& 3-33 Fin.

HIxAR A RIS EEAE R, E5% SUG100, Gowin =i/
Vo418
3-33 T EHh &R

PnR Details

Resource

Resowrce  ussge uilization

3.12.2 DJE'IE?&*

ot @ R, EE%EZF?@EHE%%D)%HEE’JX# AL g )2
B @M R AN BAE BAE, ARIISCHY R4 N pin.html, BARGEE &
&*.pin.html 4.

FH PR #E Process % I1H1ff] Place & Route [X, X “Ports & Pins
Report”, 7 i Dk, ik 3-34 Firs.

HoRum R EREAE R, 1523% SUG100, Gowin = JRE1AE/H
S5

SUG918-1.8 24(31)
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3 PUE A 3.12 fyHhi St

& 3-34 is OB

Pin Details

aaaaaaa

PEEEEEEEEEEES
H

3.12.3 KFiRkE

I PPl A5 AL S LI (A . ORI TR A . PRI (AR . B B[]
KA. /DB R 2 . B KR AR . AR ZE R A & o, BRIATS
O IR AR A AT, IR AR KRR

Fi F1 AT {E Process & 1) Place & Route X, X “Timing Analysis
Report” , TIFIFPikd, &l 3-35 for.

ARG REAER, ES% SUGI40. Gowin 1/ H1/741 K15

Timing Summaries

STA Tool Run Summary:

Ha timing paths o get frequency of u_fifo_hs_top/fife_inst/will_val

Total Negative Slack Summary:

ok pad_i

3.124 ﬂJﬁﬁ*ﬁd‘ﬁ"‘

DIFE Al dr EEZR AR P et ARIEES AR R i — ATk ) D FE
TR, W PP AR DIREE

FH ;A 7€ Process & 17 Place & Route X, Xidi “Power Analysis
Report” , FI4TITF D6 Hr#le s, a0l 3-36 .

BRIFES T IRE WIEAE R, 2% SUG282, Gowin IJFERHT I
A 155
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3 PUE A 3.13 XX

B 3-36 ThREST M S

Configure Information:

Grade Commarcial
Process Typical
Ambient Temperature 25.000
Use Custom Theta 14 false
Heat Sink Nene
Air Flow R0
Use Custom Theta SA false

By Block Type Board Thermal Madel Nane

By Hierarchy Use Custom Theta 18 false

Power By Clock Domain Related Ved File
Related Saif File

Filter Glitches false
Default 10 Toggle Rate 0.125
Default Remain Toggle Rate 0.125

Power Summary
Power Information:

Total 25.124

9.907

Dynamic (mw) 15.217

Thermal Information:

Junction Temperature 25.687
Theta 4 20,000
Max Allowed Ambient Temperature 84.313
Start Page Design Summary FIFG_HS. power. bl (]

3.13 s‘c#hﬂ%‘
3131 ECHmE

M PR EIN SRR SRR, RTUAEE S TR S, JEid Hierarchy %
1%} BT ik module % H: sub module #HA7h0%, 41l 3-37 Frs. Hir4fi A
TkiES % SUG100, Gowin =1 /155 .

3-37 Hierarchy {§ 2 &7~

Hierarchy 8
= |+  Update
Unit File Register LUT ALU  DSP BSRAM  SSRAM
~ [l test fifo src\test fifo.v 391 (247) 662 (398) 241 (184) 2 (2) 4(0) 0 (0)
rstn_gen(rstn_gen) srerstn_genw 17 (17 6 (B6) 15 (15) 0 (0 0 (0) 00
v fifo_hs top(u_fifo_hs top) src\FIFO_HS\FIFO_HS.w 127 (127) 58 (58) 42 (42) 0 (0) 4 (4) 0 (0)

~fifo.fifo_hs_top_(fifo_inst) src\FIFO_HS\FIFO_HS.w

Design Process Hierarchy

PL module test_fifo 45l /28 XA N 7 1%

£ Hierarchy & I /R4 ¥l test_fifo, k¥4 8E51R ) “Pack
User Design”, 77T Pack User Design XfiftE, 4n& 3-38 ffis.
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[#] 3-38 Pack User Design X1iEHE

{7 Pack User Design ? >
Create In; |E:\FIFO_HS\src\test_ﬁfo_pacl-c |
Synthesis Tool: GowinSynthesis T  Language: |Verilog -

Target Top Module: |test_f|fc| |

Source Files
Add File Remove File

EAFIFO_HS\src\test fifo.v
EAFIFO_HS\src\rstn_gen.v
ENFIFO_HS\sre\FIFO_HS\FIFO_HSw

Output

Pack Stop

#FE module A test_fifo, fidi “Pack” JFEAHATINGS, JFERINZE Kn
NI G 437 Output & T ENA OG5 2

g e G 78 H AR 42 (E:\FIFO_HS\src\test_fifo_pack) T4 pimA
XAt test_fifo_gowin.vp Fll test_fifo_sim.v.

® test fifo_gowin.vp NN SCHE, AIERHES A AEH ;
® test fifo_sim.v 2T FIILEE E AT E A, LT &

3.13.2 fHEXHINE
IR B B SOs s, h T it — R BRI E
SCAHAS B = 7 A R AR AT N, A A =0 5 B R SR EGZ LR AT
iE. LA Modelsim 1 VCS 1jj & T. A X} test_fifo_sim.v i % #1744
Modelsim {fE TR M
f# F Modelsim 1fi &, W05 BSOS T s, nlissd LR AP ER:
1. FEAE S testfifo_sim.v 71 55 BINE 1 200 5 2 Bl in z2 e X
“protect FiI'endprotect;
iZ4T#r4: vlog +protect test_fifo_sim.v;
PATE @A, £7E work FEA R test_fifo_sim.vp, %N
test_fifo_sim.v % J53CfF, wHT Modelsim 1/j & .

SUG918-1.8 27(31)
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VCS {FETRINE
i VCS i sty F JOoCRb AT g, mrad@ak DL AP R
1. FETEICAF test_fifo_sim.v 5175 ZEI0%EE 1K N 211 5 70 a2 € X
“protect128 FI'endprotect128;
a4 4. ves +v2k -protect128 test_fifo_sim.v;

PUAT M4, S1E SRR T A K test_fifo_sim.vp, %3N
test_fifo_sim.v In% 5 3C4F, WTHT VCS i &.
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4 Tol w21 4.1 Tol fr 4 HAT 7 R

[N
1

=
RS

4 Tcl SR

AT 28K ST SEPVEAN B RAE I 7 20, IR AL T tol
SEPL— L B AR RE, L FIFO HS it NI AE Windows fii4s T [
th ar AR, tol ar 2 HITEAN 4RI S % SUG100, Gowin =R A/
7ERNIEE 8 F Tl a2 i B .

4.1 Tcl FLHRITAR
4.1.1 Tcl #LHmBEORIT

f Console &M E’JB%T??% tel 2 gmiE e 1, wLAER H A tcl
i A JE Bt B EORBUT R 4, WK 4-1 Fios.

& 4-1 Tcl SpS4REBEO

Generate file E:\FIFD HS\lmpl\pnP\FIFO HS.power.html"” completed
Generate file "E:A\FIFO HS%implipnr\FIFO HS.pin.html" completed
Generate file "E:A\FIFO_HS‘\implipnr\FIFO_HS.rpt.html"” completed
Generate file "E:A\FIFO_HS‘\implipnr\FIFD_HS.rpt.txt" completed
Generate file "E:\FIFO_HS\implipnr\FIFO_HS.sdf" completed
E
E
E
a

Generate file "E:A\FIFO HS\implipnr\FIFO HS.wvo" completed
Generate file "E:\FIFO HS%implhypnr\FIFD HS.tr.html" completed
Generate file "E:A\FIFO_HS‘\implipnr\FIFO_HS.posp"” completed
Fri May ©6 ©9:28:08 2822

| % run pnr|

Console  Message

4.1.2 Tcl G ITHIT

B4 2% H 3 F\x.x\IDE\bin\gw_sh.exe [script file]

Ji—: EHEEH gw_sh.exe @i)ﬁiﬂﬁ*ﬁé\ﬁﬁﬁo AR ATTT
G tel 2 gmiEE NPT T K—8 BHEPAT tcl 4, W 4-2 Fis.
€] 4-2 Tcl ﬁfém;‘t‘.
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4 Tel fr 415 A

4.2 Tel dr 2 HuEAT]

42 Tcl HSHEEAT]
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" i gw_sh.exe [script file]l$ AT A1, 4l 4-3 s, tcl
1N e e R Rt o =D S NN 72 VA SN 1Y -, L DN Co e e =B e S IR I 5
FEI tel i 4o tel A SO/ B F 5 5 saveto &4, {H saveto iy 4
A tel BIAR AU A IZ TR 42 run, A FHE, " EATEI run
4o tol JIA BRI 4.2 Tel dy 2 POENT ]

[ 4-3 Tcl BIASCHA R

exe E:\FIFO_HSWFIFO_HS. tcl

gw_sh.exe [F] 4= Ay 4715 A tel fir 2 dmfa B 1% tel fir 2  FIAR ],
P gw_sh.exe [script file] Al /44 tol dr &8 . % tol AR ARYE A T2
FIFO_HS 1 T8 FIFO_HS_tcl, & FIFO_HS T #isih 304 hn# 21 3%r
TA% FIFO_HS_tcl 1, #H4T TREMC B 5 is 17 iR, Fri I tol JIA A 25 4
/I
#create project

create_project -name FIFO_HS _tcl -dir E:/tcl -pn GW1N-LV4LQ144C7/16 -
device version D

#import design file to FIFO_HS _tcl/src
import_files file "E:/FIFO_HS/src/FIFO_HS/FIFO_HS.v"
import_files -file "E:/FIFO_HS/src/rstn_gen.v"
import_files file "E:/FIFO_HS/src/test_fifo.v"
import_files file "E:/FIFO_HS/src/FIFO_HS.cst"
import_files -file "E:/FIFO_HS/src/FIFO_HS.sdc"
import_files -file "E:/FIFO_HS/src/FIFO_HS.rao"
import_files -file "E:/FIFO_HS/src/FIFO_HS.gpa"
H#HiHHHHHHAAE Global Configuration# it
#set output base name

set_option -output_base name FIFO_HS

#set global frequency

set_option -global_freq 50.000

HiHHHHHHHAE Synthesis Configuration###H#HHHHE
#set synthesis tool

set_option -synthesis_tool gowinsynthesis

#set top module

set_option -top_module test_fifo
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#set verilog language

set_option -verilog_std sysv2017

#set ram r/w check

set_option -rw_check on _ram 1

#HiH#H#HHHHAHPlace & Route Configuration##H#HH#H#
#set generate sdf file

set_option -gen_sdf 1

#set generate post-place file

set_option -gen_posp 1

#set generate post-pnr verilog simulation model file
set_option -gen_verilog_sim_netlist 1

#set place output registers to |IOB

set_option -oreg_in_iob 0

HHHHH R R R
#set run process

run all
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