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W GOWIN FPGA Designer - [Start Page] - [m] x
¢ FEle Edit Project Tools Windo el &=
EeH =ieasDODH
Recent Projects: A
Quick Start
8 o
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] et | |
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3.1.1 FiETIE
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3 TRIENI]

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

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

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 -
¥ no version number is initial versicn

Part Mumber Device Device Version Package Speed  Vaoltage

GWIN-LVALQ144C7/16 GW1N-4 _ LQFP144

GWIN-UVALO144C7 /16 GWIN-4 D LQFP144 C7/le uv

>
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3 PN 3.1 B TR

TREGEER G, 7 LR EERA R impl F1 src SCE¥, 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 4% 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 PN 3.1 B TR

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 AT 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

R FIFO HS [IhRE, FERraslime—Lohag it Xk, 58
J&, Design & /& 3-6 fiion.
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3 PN 3.2 &% RTL R A

& 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 [iFE I & 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 HIVELH L 7%
E5% SUG114, Gowin 7268 H 5 Hr IR ) 15 7

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”.
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3 PUE AT 3.3GAO i &

& 3-7 #i#E GAO B E

R New ? x

L:, Timing Constraints File ~
L:j GowinSynthesis Constraints File
L:j User Flash Initialization File

E GAQ Config File
| & GPA Config File
L; Memory Initialization File

Create a GAD Confiz File.

el

Type ¥# “For RTL Design”, Mode #£# “Standard”, 1k 3-8 it
N, M “Next”, Xff4 5% X N FIFOHS, Hii “Next”, HZ% Standard
Mode GAO Hit & SCAF 1 52 il o

& 3-8 I8 GAO W& s

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.

ext = Cancel

3.3.2 Bd & Standard Mode GAO

56 /% Standard Mode GAO Pt & U6 5, #HATECE DIRE WA E |
fih A P TR SR ARE L T o ik & S UL 45 fh A 2544« ko 1o UG T R G AN fis &
FIAA; REEDBEFERFEES . AEEE. REUEES . At ohag
BRI, fRIETEC B a0l 3-9 For, SREFEINCE W 3-10 fis.

SUG918-1.6 9(33)




3 PUE AT 3.3GAO i &

B 3-9 fi & ETIEC B

Ao Core Core 0

Core 0 Trigger Options  Capture Options

Trigger Ports Match Units Expressions

v Trigger Port 0 Match Unit Trigger Port Match Type Function Counter Value ® static O Dyna
rst_n e

&

Mo Trigger 0 Basic wiedges == Disabled R MO
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

Ooooooooond

3-10 RitiEMAL E

Ao Core Core 0

Core 0 Trigger Options ~ Capture Options
Sample Clock Capture Signals

Clack: clk Add Add From Trigger| = Remove

Sample On: @) Rising O Falling rst n
error
Capture
w_en
Storage Size: 2048 - w_data[15:0]
Windows Number: |1 e
naews uamber r_data[31:0]

Capture Amount: | 2048 =

[] Force Trigger by Falling Edge
Capture Utilization

BSRAM Usage : 6/10

SERT AR & 5, i TR “Save”, HI5EREL Standard Mode
GAO Mt & 34, GAO [t & X 4-7F Design % 1 B~ il 3-11 fios.

SUG918-1.6 10(33)




KK SN 3.4GowinSynthesis®%: &

[ 3-11 GAO BRE - B R
Design | X

v 7 FIFO_HS - [EAFIFO_HS\FIFO_HS.gpr]
[&] GWIN-Lv4LQ144C7/16

v Verilog Files
srchFIFO_HSAWFIFO_HS.w
srcyrstn_gen.w
srchtest fifow

v Physical Constraints Files
srchFIFO _HS.cst

v Timing Constraints Files
srcFIFO_HS.sdc

v GAD Config Files

= src\FIFQ HS.rac

Design  Process  Hierarchy

3.4 GowinSynthesis®F&
3.4.1 EMECE

%% “Process > Synthesize > Configuration”, 3
“Configuration” XFiHHE, 7EMXFIEMESHAT 42 AR TAC E, =T
GowinSynthesis AT iC & AU, 71&% HAkT 5% SUG550,
GowinSynthesis /1175

A ¥ 1T TOP Module/Entity %A test_fifo, @1l 3-12 fiur.
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3 PN

3.4GowinSynthesis®%: &

& 3-12 GREIEGRE
Synthesize

General

Synthesis Tool: ®) GowinSynthesis

Top Module/Entity: | test fifo

Include Path: |

TclPre |

GowinSynthesis

Verilog Language: | System Verilog 2017 -

Looplimit: 2000 =

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

BeAk, Al DGE R RSO A SR

[ERAEERS SRR

KT BEAFE L FIVEAUL I, 5% SUG550, GowinSynthesis /7 /775
. WK 3-13 frox, AKiith, {EH/* synthesis syn_keep=1 */4%5&
P, ELZEAAAE RS, KRR E net BEAT IR BT AN LK -

& 3-13 G0w1nSynthe31s HEMFIES

342 ZFE

SEREGE AR E 2 5, BT 256

it Process % K H1 11 Synthesize, ﬂ‘ilﬁiﬁ
K] 3-14 Fi7r, Synthesize Hijti ) EFRAEHy !

67 reg [1:0] ALT_CNT_d:

68 reg [ ] Iaud nuam;

69 reg [ ] rand cnt;

70 reg [11:0] start_rdmck;
71 reg fifo empty d:
72 Iwire [WRSTZE-1:0] w data d/* synthesis syn keep=1 I
73 wire 1oad:;

74 wire [RDSIZE-1:0] r_data;

75 wire [WHSIZE: (O] W_mum;

76 wire [RNSIZE: (0] I_num;

77T wire fifo_f'.:lll;

78 wire fifo_empty;
789 wire fifo alempty;
80 //test state machine

T84, SResEJa, W
, [ XL Synthesis

Report & Zx &k, il Netlist File é%ﬁ 4 FI’J%X#

SUG918-1.6
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KK SN 3.4GowinSynthesis®%: &

[ 3-14 &85/

Frocess g X

| Design Summary
a [} User Constraints
+ FloorPlanner
7% Timing Constraints Editor
4 (O synthesize
Synthesis Report
Metlist File
4 Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

o .
{4 Program Device

Dazign Process Hierarchy

LB SERE, E LFEAIE I A\impl N Ak gwsynthesis S92, ZC
PE I i G i R AR B i SO, A& 3-15 Fios .
[#] 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 15:51 LOG File & KB
d FIFO_HS.prj 5/31/2022 15:50 PRJ File 2KB
Qf’ FIFO_HS5vg 5/31/2022 15:51 Y3 File 434 KB
& FIFO_HS5_syn.rpt.html 5/31/2022 153:51 360 se HTML Doc... 29 KB
& FIFO_H5_syn_resource.html 53172022 1551 360 se HTML Doc... 3 KB
|| FIFO_H5_syn_rsc.xml 33172022 1551 AML Document 1KB

MR TS GAO BLE XM, Ziawhe, £ LREIRERT
\impl\gwsynthesis T4 &% RTL_GAO X3, ikl 3-15 fizr, %30t
& RTL GAO Zr & AL BT S0, tnl&l 3-16 fow
ao_0 B& e ML S B
ao_control £ 7 ¥ fill A% 1) 2 B
gw_gao_top.v ¥ GAO HITiJZ 3CfF, ¥ ao. ao_control All jtag Fi b i
Pz
3-16 RTL_GAO B®

® & 0 [

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 1554 V File B KR
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3R] 3.5 BHE LG n MR R K

35 EEZARNMERRER

SERLEE A, Al SE A “Tools > Schematic Viewer>Post-
Synthesis Netlist Viewer” & & BN iT 456 G MR R R E, FHBHFE
U T ARBEARAT A G 2 M . Schematic Viewer fVEANE F 7 1517
%% SUG755, Gowin HDL i1 /7 P8 & & 2/ /' 151

3.6 PP LR

SEMEES 2 )G, Al 3B S FloorPlanner g 24100, Ak
11 H FloorPlanner mfa¥ ¥ 2410 . Z T HBIVEANEH k5%
SUG935, Gowin 1 Hy#E£) 4155 SUG1018, Arora Vi i1 PEZ) 47/
Vaki-1:8

3.6.1 FEWELR

B =IE “Process > User Constraints > FloorPlanner”, 17T
FloorPlanner, % T.E % #F I/0. Primitive. Group Z¥FZR., At R
WO 495, I LAsE A .

2y w1 /O £ 1, AI44E I/O Constrains. 7 Netlist %
184 1/0 Constraints & 1+ gk H FIZ) 3K Port (BT 7E4T #af42] Package
View Y, Chip Array #LE R 1) ARG B |, 5ERGE, TIZIK port [#) Location
R NI 10B I B, WK 3-17 Fis.
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3HIEANI] 3.6 MHAE

& 3-17 /O 43R

Hetlist B X| Chip hrray FPackage View [

v [ test fifo
~ [ Ports(3)
ck

rstn

error
w_en
ren
[ Primitives(2005)
[ Nets(2709)
[ Module
[ Timing Paths

(-]
@

elc/ee/eeseeelesee (6 eleleeeeee

Summary  Hetlist

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

TRITH ARG, Bl THEAEK “Save”, LRMBELAR M, W)
BZV AR ATAE Design & HATIESCAF g 481X 1 7R 4n ] 3-18 P

3-18 I ARE R

Design gx| 1
2
~ 7 FIFO_HS - [EAFIFO_HS\FIFO_HS.gprj] 3
= 4
[&] ewin-Lvaii4aciie 5
v Verilog Files C
7
src\FIFQ_HS\FIFO HSw 8
S o 11
srchrstn_genw 10 IO PORT "clk"™ PULL MODE=UP;
src\test_fifo.w 11
v Physical Constraints Files
src\FIFQ_HS.cst
<
Design Process Hierarchy & FIFO_HS.cst (]

FEAT JRAT LR B, R MBI A, S B Rk WREY)
AR, SARGEDERLI AT HEAT A JR AT 28

3.6.2 EXMIELR

e R S, TIETT FloorPlanner S ER 4 i 7150k, 1&
e, B T HALN “Save”, BRI SR HIEEK.
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3HIEANI] 3.7 B

3.7 R )R

SELE S 2 )5, AlEId T3 155 8¢ Timing Constraints Editor 4w i 7
L), ARVCTHE FH IS PP 2 SR g 48 38 g AR N PP 200 2 LR B vR4EAE VA0S
%% SUG101, Gowin #1111 /74 K 151

3.7.1 FERFLR

EFE LY “Process > User Constraints > Timing Constrains Editor”,
77T Timing Constrains Editor, % T HSZFFEER. 1/O. B 7S S0 74
Wo RWTHRIIN B, INFEHRE 2, LAtk .

FF LR

% Timing Constraints [ Clocks, 7EA47 Iz FAb, #74Es ik
Create Clock, 3t Create Clock Xf1FHE, W1 3-19 Fizx, GBI R4

W

® Clock name: clk

® Period: 20

® Frequency: 50

® Rising: 0

® Falling: 10

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

Wy Create Clock ? >

Clock name: | clk

Waveform

Feriod: |20 | ns

Frequency: |ED | MH=z |

Rising: |D | ns
Falling: |lD | nz 0 10 0
Objects: | [zet_ports {z1k}] | o [ aad
=

ZBHH R T GAO, ML B teck_pad_i, G175 clk —.
clk 5 tck_pad_i Z [A]J& T AL oh,  dn KA 2 B 5 Z K &
A P 2 S G A B N PR AL LR

B & 295K

A “Timing Constraints > Report > Report Timing”, {E4 %% A
ab, Aig it $E Create Report, 7E34 H 1) Report Timing X 1 AE 4% &

SUG918-1.6 16(33)
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3HIEANI] 3.7 B

S, 45 clk to clk f setup #84%, B2 2FR I 100, Wi 3-20 fiw.
& 3-20 R FIREAR

A Report Timing ? X
Clocks
From clock: - | ellk v|
Ta clock: | clk v|
Objects
Fraom: hi | |
Through: | |
To: - | |
Analysiz Type
(®) Setup ) Hold () Recovery () Removal
Path
Max Faths: |IUD | Min Lozic Level: | |
Max Common Paths: | | Max Logic Level: | |
Module Instance: | |

Cunel

SERRTA ARG, i T AR “Save”, A FAR, BFL
AE Design & AR ST 248 X ) o & 3-21 Frors
& 3-21 MFARER

Design g x||1 create_clock -name clk -period 20 -waveform {0 10} [get_ports {clk}]
2 create_clock -name tck pad i -period 50 -waveform {0 25} [get_ports {tck_pad i}]
~ FIFO_HS - [EAFIFO_HS\FIFO_HS.gpril 3 set_clock groups -asynchronous -group [get_clocks {clk}] -group [get_clocks {tck pad 1}]
4 report_timing -setup -from clock [get_clocks {clki] -to_clock [get_clocks {clk}] -max_paths 100 -max_common_paths 1
[&] ewin-vaLa144cris s

v | Verilog Files
= src\FIFO_HS\FIFO_HS.v
= src\rstn_genw

srcitest fifo.r

~ | Physical Constraints Files

src\FIFO_HS.cst

v [ Timing Constraints Files

B sro\FIFO HS.sdc

FEAT JRAT LT B AR B N PP 20 S0, 22 BRI Bl 3t AT I P2
s WIRATIS FP 20K SCAE, S ARYEIS Fr 20 SR EAT I 3 30 A

3.7.2 EXBETRFLR

AR A RS S, FTEE Timing Constrains Editor X i FE £ o i3k
e, BlsEsE, B TR “Save”, BRI 5L RB K.
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3 PN 3.8 T E

3.8 TS HTELE

TRERE A, WEIEIIRE T RCE S, T IR, WU
PR GLLhaE. ThAer i THRNTEME A S % SUG282, Gowin 1)#E
DU LRH 5

3.8.1 FTEINFES B EXH

EF YR “Design > New File---”, TE#H ) New XHEHEF, &
Frid—/~ “GPA Config File”, Wil 3-22 iR, #ili “OK”, X4 5% AN
FIFO_HS, B¢ BRINIERZ T N sre SR, iy “OK”, Th#esr

A BC B SO B SE A
3-22 FEThF S HRECE S
W New 7 x
L:_,. Timing Constraints File "

L:_,. GowinSynthesis Constraints File
L:_,. User Flash Initialization File
& GAO Config File

B Gra config File
L:_,. Memaory Initialization File

GONIN FPower Analvrer Config File.

3.8.2 EINACE

FERMINFE S ATRC B SO JS, AT BLE General Setting. Rate
Setting 1 Clock Setting.

® General Setting GLfE28F. 3, HESERANLEREEH. AP,
LR SR S 4

® Rate Setting 1l T{5 S8 R ME, W EHZXS 10 5( Net & & #1%:
2, WA BRI ;

® Clock Setting =2 H TAC & T./EN £ L & BSRAM. 1/O 1 DFF 4 (1)
AR RERFE

SUG918-1.6 18(33)
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3 PN 3.8 T E

General Setting

At General Setting Fit & 5y COMMERCIAL 7 fF 42, REEIE ik
F25°C, TOMAVRE, HBhHEEBON 3.3V, WEHIERN 1.2V, K
3_23 Fﬁﬂ_‘_{o
[ 3-23 General Setting Bt &

General Setting ~ Rate Setting  Clock Setting

Operating Conditions

Grade: COMMERCIAL ~ Process: TYPICAL ~

Environment

-

Ambient Temperature: | 25.000°C =

[] Custom Theta JA:  25.000°C/W -
Heat Sink
@® None O Low Profile (O Medium Profile (O High Profile O Custom
Air-flow: 0 v (LFM)
Custom Theta SA: 25.000°C/W <

Board Thermal Model

Voltage

VCC: [1.200V [
VCCX: [3.300v 5

W FIFO_HS.gpa B8
Rate Setting

AR BiE S olk #H30N 50%, HARE SR N4 REUARE
#12.5%, WKl 3-24 fx.

SUG918-1.6 19(33)




3 PN 3.8 T E

[&] 3-24 Rate Setting B &

General Setting  Rate Setting  Clock Setting

Net Rate VCD File
@ % O transition/s Ii:l x Instance File Name File Type
Name Value
clle 50.00%
[ Filter glitch on VCD file I:‘::I x
Default Rate Setting
Default Rate used for 10 input signals: |12.50 - % -
Default Rate used for remaining signals
Default Value: | 12,50 = |% -
< >

W FIFO_HS.gpa B

Clock Setting
ALt Clock NI 720t b B RIS B, HORRBEE, WK 3-25 B

7N o
[ 3-25 Clock Setting B2 &

General Setting  Rate Setting  Clock Setting

Clock (o]
Global Enable: | (3¢ Name Out Enable Load Capacity
Clock Name Clock Enable Quadt Quad2 Quads Quads
dlk 100
B-SRAM DFF
Clock Enable: [100.00[ | Read Probability: [100.00]3 | Write Probabiliy: [100.00[3 -
[reo00f] e 10000 & % Nome Value
Name  ClockAEnsble  ReadA Probabilty  Writeh Probabilty  ClockB Enable  ResdB Probability  WriteB Probability
W FIFO_HS.gpa a

SUG918-1.6 20(33)




3 PN 3.9 fii R £k

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

3-26 ST EX R R

Design g X

v FIFO_HS - [EANFIFO_HS\FIFO_HS.gpr]
@ GWIN-LV4LOT144C7 /16

b Verilog Files
src\FIFO_HS\FIFO_HSw
srchrstn_gen.w
srchtest_fifo.w

b Physical Constraints Files
srchFIFO_HS.cst

v Timing Constraints Files
src\FIFO_HS.sdc

A GAC Config Files
srehFIFO_HS.rao

b GPA Config Files

= src\FIFO HS.gpa

Design  Process  Hierarchy

FEAT JRATERPT B R DA B B S, 2 1R B 1T )
eI ANRAT AR TG B OO, AR DA 7 A e BRI AT ThAE )
B

3.9 EMHLk

SERER B IFARYE P F5 ROV B LA A A I PP A SRS A S ThAE 7
Prc B2 5, BT IFaa A R A 42 .

3.9.1 &I E

i%£# “Process > Place & Route > Configuration”, 5t
“Configuration” Xfi&HE, £ 1EHER 1T Place & Route 1 Bitstream it
TAfLE , WA E RV 15 225 SUG100, Gowin =1/ 15
o
AV A R A LR L B, 3-27 Fin, ¥ “General” &I )
“Generate SDF File”. “Generate Post-Place File”. “Generate Post-
PNR Verilog Simulation Model File” it &4 True, Place &I+ “Place
output register to IOB” fit & & False, HAIETRHERINAE .
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3 PN

3.9 fii R £k

& 3-27 H R ik &

Ay Configuration

<

Global
Valtage

v Synthesize
General

v Place 8 Route
General
Place
Route
Dual-Purpose Pin
Unused Pin

v BitStream

General

sysControl

Feature sysContraol

>
Place & Route
Category: |All - Reset all to default
Label Value
Generate SDF File True
Generate |BIS File False
Generate Post-Place File Trie
Generate Post-PnR Verilog Simulation Model File  Thue
Generate Post-PnR VHDL Simulation Model File False
Generate Plain Text Timing Report False
Promote Physical Constraint Warning to Error True
Show All Warnings False
Report Auto-Placed 10 Information False

3.9.2 I&1T PnR

SERAR R A LR IR AL B 2 )5, BRI EAT A R A 2%

7 Process & FHff] Place & Route, JTUAHEATAR mAisk, AiRifidk
AR GAO BC B MWL W AT A WAL, MR 7L R A7 B 5 53
M, ARG ThRE AT B AT ThRE . AR AR 2R e e, Wik 3-28 Fiow,

Place & Route i fi I bR N « & 7,

& 3-28 T BTk e/

Process

| Design Summary
a [} User Constraints

| FloorPlanner

PR Synthesize
Synthesis Report
Netlist File

4 C Place & Route
Place & Route Report
Timing Analysis Report
Ports 8 Pins Report
Power Analysis Report

0o .
44 Program Device

#* Timing Constraints Editor

Desizn Frocess Hierarchy

A JR AT 25 U

SUG918-1.6

7E TAE G B 2\impl R AR pnr 30432, 4l 3-29
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3 PN 3.10 fid i B #k

s, 2SR S A RAT 2 R AL BRI P S, RAEAS IR SR AT R A
MR S S 5 . Horp, AR LR R PR
TATDIFE MRS TS B 225 3.12 At

[ 3-29 PnR H3E
Name " Date modified Type Size
I.__Ef aoc_D.fs 5/31/2022 13:51 F5 File 1,732 KB
I.__Ef cmd.do 5/31/2022 13:51 DO File 1KB
IQ[’ device.cfg 5/31/2022 15:51 CFG File 1KE
|_'| FIFO_HS.db 5/31/2022 153:51 Data Base File 43 KB
|2 FIFO_HS.log 5/31/2022 153:51 LOG File ZKB
& FIFO_HS.pin.html 5/31/2022 13:51 360 se HTML Doc... 3I5KB
|j FIFO_HS.posp 5/31/2022 13:51 POSP File 1KB
€| FIFO_HS.power.html 5/31/2022 15:51 360 se HTML Doc... BKB
€] FIFO_HS.rpt.html 5/31/2022 153:51 360 se HTML Doc... 40 KB
I;'[r FIFO_HS.rpt.bdt 5/31/2022 153:51 TXT File 29 KB
I.__Ef FIFO_HS.sdf 5/31/2022 13:51 SDF File 2,321 KB
d FIFO_HS.timing_paths 5/31/2022 13:51 TIMIMNG_PATHS File 32 KB
€| FIFO_HS.tr.html 5/31/2022 15:51 360 se HTML Doc... 1KB
[ FIFO_HS.vo 5/31/2022 153:51 YO File 561 KB
& FIFO_H5_tr_cata.htrnl 5/31/2022 13:51 360 se HTML Doc... BKBE
€] FIFO_H5_tr_content.html 5/31/2022 13:51 360 se HTML Doc... 244 KB

3.10 R TH

A JRAR 2k 5 2 e AR S i S, 18 Programmer SEAT RS T 2L
AR IERYE . 1Z T EPEGME 51082 % SUG502, Gowin
Programmer /#7755

iEF “Process > Program Device”, #TJ Programmer, 1% 1.H H3)
RO INOZ TARRI BRSO . TR RRAES i 2 5, i THRAER
Program/Configure Eltx, BIRI FEESREIFF AR, R FEEM /G, W
K’ 3-30 fiTore
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3 PUE AT 3.11GAO REHIE

[&] 3-30 Programmer A H

! Gowin Programmer Version 1.9.8.06 build 20507 - O X
File Edit Tools About
& & 55 USB Cable Setting
Enable Series Device Operation FS File User Code IDCODE
1 GWIN GWIN-4D SRAM Program E:/FIFO_HS/impl/pnr/ac_D.fs 0x0000B875  1100381B
Output =4
Info .....i Target Cable: Gowin USE Cable(FT2CH)/0/0/null
Info Operation "SRAM Program” is starting on device-1...
Info User Code: 0x0000B875
Info Status Code: 0x0001F020
Info Cost 3.89 second(s)
Ready

3.11 GAO REHIE
SERALR N 5, AT LUEE GAO WiF st IERTE, GAO 4
5155 % SUG114, Gowin 268 50 Hr i H 15 -
B Y5 T EAF4 ) Gowin Analyzer Oscilloscope bR, fT7T GAO &
NS, % HE BRSO TR GAO BLE UM, Wik 3-31 Ak,
3-31 GAO B=<AHE

L#] Gowin Analyzer Oscilloscope - O *
) - = @ & @
Cable: |Gowin USB Cable(FT2CH) ~| () (£3) 2 € &
Configaration
Programmer

[] Enable Programmer

Ao Core Core 0O
Core Capture

Sterage Size! |2048 Windows Famber: |1 v|  Capturs Amount: |2048 v |  Trigzer Positien:

Trigger Expressions

expl: MO

Match Units

Match Unit Trigger Port Match Type Function Counter Value

MO Trigger 0 Basic w/edges == Disabled R

il GAO &R At i) Start Blbs, JFAGRELIE, KETHLZA,
GAO BoR Ftif A= ik windows & 1 T RoREd e, Wil 3-32 fion, 1% H
SCHFIARARICAL BAG B BOBBORGE/INEERAE, J7 R 73 A Sl 1) 1
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3HIEANI] 3.12 e

.
& 3-32 GAO B ER

Configoration  core O window 0

érstﬁn 1
error o
w_en 0
w_data[15:0] 0000
r_en o

r data[31:0] 00000000

3.12 Hithxet

3.12.1 HRHE&ERE
iR, FIH T HP 3 S A RS IRE B WAAHERERE R
IRV FE(E B85, TR TSI RN RS BARS 2 B UCELEE N 2
YA A rpthtml, BARME BT EE* rpt.html S0

FH PRI £E Process % I1H1[1) Place & Route [X, X{ii “Place & Route
Report”, TRk, WK 3-33 Fis.

HIxAR A RIS EEGE R, E5% SUG100, Gowin =i 1/
SIEE
[ 3-33 #ﬁ)%#ﬁf&?&*

PnR Messages

PnR Details

Resource

3122 wmARMRE

iy B MRS, RAEAN R 2 5 b R R SO, A 2

 EME R DAL B AR BAE, AREISCHY B4 N pinhtml, BAR(E BT
%*.pln.html A

FH P AT £E Process % [141f] Place & Route [X, X “Ports & Pins
Report”, 1 om0 )@y, K 3-34 frx.

R R ERIEAE R, 1523% SUG100, Gowin = JRH1AE/H
S IEE
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3PUENIT]

3.12 i i S AF

[ 3-34 is OB MR E

#x

Constraints
[—
% Timing Constrints Edtar
@ symbesiae
Symthess Report
Natiat e
v (©) Place & Ronte
Place & Route Raport
Timing Anslysis Raport
Ports & pins Report
Porwer Analyis Repart

8§ Progrom Device

Design  Process

3.12.3 BFE#RE

Hisrarchy

B 7l S B S AR A . ORRRA (AR A
A B/ NP KR . B R R AR . A 2R TR B R S A
B X EIRFr AR A TR

H F el #E Process % I 711 Place & Route [X,

Pin Messages

Pin Details

& by Port Name | Port Nama

All Package Pins o

Pinout by Port Name:

All Package Pins:

Loc. /Bank
144/0
1430
142/0
1410
140/0
139/0
13810
137/
1350
135/0

Sart fage.

Pin Details

Oiff Pair Loc./Bank Comstraint Dir. Site |10 Type | rive| pull Mode | PCI Clamp Hysteresis Open Drain | slew Rate uref Single ke
ua v m 0LA] | LvoMOsIE WA | uP A NONE  ta o N o
1A N i I0LI0[A) | LvowOsis A | uP na nonE  wa " n o
1473 N n IOL10[B] LVOMOSIS Na up A NONE A A NA  OFF
167 [ m 1001000 |Lvomosas e | UP na nONE  ha [ N |oFF
V: ¥ out [OB7[A] |LVOMOS1S 8 up A A OFF FaST NA
¥ ot 10LIE) |LvoMOSIE |8 | WP [ m oFF FsT mA |oFF
v ot foB10(E) | LVOMOSIE B | UP " a oFF FsT N M
¥ out TOBS[A] |LVCMDSIE 8 | UP [ A oFF FST A (A
[ out 10L10[E] |LvoMosI8 (8 | uP na n oFF FST N |OFF
signal  Dir.Se  10Type  Drive PullMode PCIClamp Hysteresis Open Drain Slew Rate Vref Single Resistor Diff Resistor
- in |10T208) |LvcMOS1E A R N KONE  mA na A A na
in |1omale) |Lvcmosis na e [ NONE  MA N e |na 3
in | IOT4[A] | LWCMOS1E NA ue NA NONE A NA HA NA NA
in |10T4f8) |LvcMose A e o NONE  nA na WA A A
in |i10T614] |Lvcmosie na e na NoNE  ma na na A na
in |1oTeE) |LwcMosieE A e na woNE  ma na A A na
in |1omla) |Lvcmosis N e . WONE  MA na A e na
in |TOTT[B] | LWCMOS1E NA e NA HONE A NA HA Na NA
in |1om8ia] |LvcMose A e [ NONE  MA na A A A
in | 1OTS[B] | LWCMOS1E  NA ue NA NONE A NA HA NA NA .
Oetign Summary FIFO_HS pin bl -]

PRI I‘Eﬂ?l‘\’ﬁﬁ\ %Zli%ﬁﬂ“ [f]
. NN

I PRI KR R

X “Timing Analysis

Report”

& 3-35 BT R

Process LY

AP =
AR PR I EAE R, 1

&l 3-35 fs.

E 5 SUG940, Gowin 1] /F40 4115

[ Design Summary
~ [ User Constraints.
4 RoorMlanner
% Timing Canstraints Editor
w @ syrihesice
Synthasis Repart

Netist File b

~ D Place B Route
Place & Route Repart
1 Timing Analysis Report
Ports & Pins Report
Power Analysis Report

18 Progrom Device

Design  Process

3.124 IhESTTRE

Heerarchy

»

Messages

A Tool Run Summary

Clack Summary

Total Negative Slack Summary
Details
Path slacks Table
Satup Paths Table
Hold Paths Table
Racovery Paths Table
Removal Paths Table
Minimum Pulse Width Table
Timing Report By Analysis Type
Setup Analysis Report
Hold Analysis Report
Recovery Analysis Report
Removal Analysis Report
Minimum Pulse Width Report
High Fanout Nets Report
Route Congestions Report
Timing Exceptions Report
Setup Analysis Report
Hold Analysis Report

Recovery Analysis Report

Start fage

STA Tool Run Summary:

Setup Delay Model
Hold Delay Model

Timing Summaries

Slow 1.14v 85C C7/16
Fast 126V 0C C7/16

Pumbers of Paths Analyzed 2272

Pumbers of Endpoints Analyzed 2387

Pusmbers of Falling Endpowts [

Nusmbers of Setup Violated Endpoints 0

Mumbars of Hold Vialated Endpoints | D

Clock Summary:

‘Clock Name Type  Period  Frequency(Mhz)  Rise Fall  Source | Master Objects

o Base 20000  50.000 ooon 10000 e

tek_pad i Base  som00 20000 ooon 25000 tok_pad_i
u_fifo_hs_top/ifo_instiwiull_val Base 20000  50.000 ooon 10000 w_ffo_hs_topyfif_inst/whull_val_s12/F
Max Frequency Summary:

NO. Clock Name Constraint Actual Frax: Logic Level Entity

1 ok 50.0000Mr32) 85.511(Mz) 7 Top

z tok_pad_j 20.0000mvs2) 86.42a(Mz) 3 ToP

No timing paths to get frequancy of u_fifo_hs._top/filo_inst/whall_valt
Total Negative Slack Summary:

Clock Name: Analysis Type Endpeints THS Humber of Endpoints

ok Setup 0.000 o

dk Hold 0.000 o -
« >

Design Summary FIFD_HS tehtmi o

TR Tk i 2R P B, AR SO BURF VRS ) ThAE
TR, B P VRS B AR D REE

Fi ;1 RT{E Process & HH ] Place & Route [X, XUili “Power Analysis

Report”

SUG918-1.6

AT DR a7

A RIFE MRS B THEAE R
A 757

ﬁl:] @ 3'36 Fﬁ/j—;\‘ o
i52% SUG282, Gowin #7447 1.
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3 PN 3.13 XN

B 3-36 ThREST M S

& x

Power Summary

Power Information:

Thermal Information:

By Block Type Junctien Tempesature 25.699
Power By Hierarchy Theta 1a 20.000
Power By Clock Domain Max Allowed Ambient Temperature 84301

Configure Information:

Default 10 Toggle Rate 0.125
Default Remain Toggle Rate 0.125
Use Vectorless Estimation false

false
)
None
fals
o
fal
Ambient Tamparatura 25
Supply Information:
chy Start Page Design Summary FIFG_HS. powechiml (]

3.13 XHE
313.1 EXEmE

Y PR E IS RAIE SN, FTRAER S TR S, 183 Hierarchy %
1%} AT ik module 3 sub module #HA7h0%, il 3-37 Frin. HiFE4ifdi A
JiEES % SUG100, Gowin =i/ /1155
[# 3-37 Hierarchy {5 2 £/~

Hierarchy g X
= |# | Update
Unit File Register LuT ALU  DSP BSRAM  SSRAM
v [l test fifo srcitest fifo.v 391 (247) 662 (398) 241 (184) 2(2) 4 (0) 0 (0)
rstn_gen(rstn_gen) srcyrstn_genw 17 (17) 6 (6) 15(15) 0(0) 0 (0) 0 (0)
v fifo_hs top{u_fifo_hs top) src\FIFO_HS\FIFO_HS.w 127 (127) 58 (58) 42 {42) 0 (O) 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 ST N 7%

£ Hierarchy & I /R4 ¥l test_fifo, k¥4 8E51R ) “Pack
User Design”, 77T Pack User Design % ifHE, 1 3-38 fiff7n.
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3 PN 3.13 XN

[#] 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 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, 1 work FEA R test_fifo_sim.vp, %N
test_fifo_sim.v % J53CfF, wHT Modelsim 1/j & .
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VCS {FETRINE

i VCS i sty F JOoCRb AT g, mrad@ak DL AP R
FEAT E A test_fifo_sim.v 71 75 ZI0EE 1 N 25110 5 70 a8 I € 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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4Tcl fr A 1d 4 1Tl a4 A7 77 2

[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/
7515 8 3 TCL an & Uil .

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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4Tl 18 4.2Tcl Ar & HRIEA ]

" f#iH gw_sh.exe [script file]lh AT BIA S . tol BAS SO F ] 4,
T B B SR AR IS AT RS B AT A AT SRR tel Ay
A, tol AT AN E 4-3 . tol A SoE T s 5 5% saveto i
A%, 1H saveto iS4 tel JAIAK AN S BT g4 run, WA 7,
Al EHATEI run 4.

B 4-3 Tcl BIASCH

add_file -type verilog "E:/FIFO_HS/src/FIFO_HS/FIFO_HS.wv"
add_file -type verilog "E:/FIFO_HS/src/rstn_gen.v"
add_file -type verilog "E:/FIFO_HS/src/test_fifo.v"
add_file -type cst "E:/FIFO_HS/src/FIFO_HS.cst"
add_file -type sdc "E:/FIFO_HS/src/FIFO_HS.sdc"
add_file -type gao "E:/FIFO_HS/src/FIFO_HS.rao"

add file -type gpa "E:/FIFO_HS/src/FIFO_HS.gpa"
set_device GWIN-LV4LQ144C7/16 -device_version D
set_option -synthesis_tool gowinsynthesis

10 set_option -output_base name FIFO _HS

11 set_option -top_module test_fifo

12 set_option -verilog_std sysvZ0l7

13 set_option -gen_sdf 1

14 set_option -gen posp 1l

15 set_option -gen verilog_sim netlist 1

16 set_option -oreg_in iob 0

17 set_option -bit_format txt

18 run all

4.2 Tcl S PIENIT]

gw_sh.exe [A| Fr & 47 HE20AT tel Ay 4 i 1 R X tel v 25 AR H
A tel i &gt i LA BIN 28 tel dr 2 AE A .

4.2.1 rm_file

(= CRNE I VI T Y R PR oS ]

w

rm_file F TR BRIETE U N @zar SR, ¥ TP DIRe
A rstn_gen.v #l test_fifo.v B 1% T2, H tol dr & S2lan T
[F]iF # % rstn_gen.v F test_fifo.v
rm_file src/rstn_gen.v src/test_fifo.v
PAT %4, console T M BB IR RE R, WA
7R 1E Design & H .
4.2.2 add file
add_file F T MBS tF. ANdzar SR, KRR Thae s
T30 rstn_gen.v il test_fifo.v B HAINE] THE, H tol fy 2 SLHLW -
&) 45 0 rstn_gen.v Al test_fifo.v
add_file src/rstn_gen.v src/test_fifo.v
PAT5E 1% M4, console T & BRI IFERE B, WA
7~AE Design & M.
4.2.3 set file enable

set_file_enable H T- & & X2 G LA . NNz 2,
e it i test fifo.v 12E50N disable KA, SR FE UK enable R
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4Tcl w41 H

4.2Tcl a2 PR AT

A, H tol ap & SZIan T

F test_fifo.v 12CA disable RZ

set file_enable src/test_fifo.v false

PATE1Z ML 5, console & 14 B/~ disable X HIHER1E B,
Design % [ test_fifo.v SC{-4 B 7K .

¥ test_fifo.v i2C4 enable RS

set_file_enable src/test_fifo.v true

PAT T 1Z LG, console % 4> 27~ enable XA AE &,
Design % M test_fifo.v SO B A A HARZS .

4.2.4 set_option

4.2.5 run

set_option H T W& THEMKHKIEIICE . A BT FI256 TG AT 26
EETRECE, F tol dr 4 sedlan T
® I35 T HiEF: GowinSynthesis
set_option -synthesis_tool gowinsynthesis
® TOP Module/Entity 1%/ test_fifo
set_option -top_module test_fifo
® Generate SDF File it & 4 True
set_option -gen_sdf 1
® Generate Post-Place File fic & /v True
set_option -gen_posp 1
® Generate Post-PNR Verilog Simulation Model File it & 4 True
set_option -gen_verilog_sim_netlist 1
® Place output register to IOB At & & False

set_option -oreg_in_iob 0

run AT BT & RAEEIENRE . R PAT A G R A AL,
H tol i & SLI T -
® PATLG

run syn
® PUAT A RN

run pnr

4.2.6 set_device

SUG918-1.6

set_device A T ¥ & Hbrgett:. BA BT GWIN-9 (C ik
A), GWIN-LVOPG256C6/15, M tcl firdSeiiin .

¥ HFr 2152808 GWIN-9 (C A, GWIN-LVOPG256C6/15
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4Tl 18 4.2Tcl Ar & HRIEA ]

set_device GW1N-LVIPG256C6/I5 -device_version C
AT 5E 1% A4, 1E console & 4 7R M FT A5 2.
4.2.7 saveto

saveto H T4 407 TRE R TH AR (R A7 2 tel A, A3 Uarmasih G
B WIS AE DI B E R, EARSEITREGEE. BARR %
RAFN fifo_hs.tel, Atz J5 421710 gw_sh.exe fifo_hs.tcl iz17, H
tel #r &SI R

W 24 HT TRE W R IR A7 2 fifo_hs.tcl

saveto fifo_hs.tcl

PWATE %%, S LRESCIFPTE A2 25 R fifo_hs.tel SCFF
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