GOWINSE

EREB TR KRR

Gowin Programmer

HPiER

SUG502-1.5,2023-06-08



IR © 2023 I RETHRBRERHBERLF

GOWINEZ, W . Gowin. @iz, ZU. NEWEL KRN %8 7 L SRR
PRA IR EIAR, AT MRS A FTRIbR, HBTA RS EH E . REAAT
BEVFAL, AR Ar A NEARFHE 0D S, B ACORY A R BR A, IR AN
DA T KA 4 -

RITE

AR FEARIZ FARATRR BV AL, FFR LR B 7S, s Ik 5 s e iR 1
P FHR B AT o B o~ ARAE L 7 i A S 2 M 6 R B SR 24, M 3A
BEAEKIE R EEAREETUE. Ma b SEN R LS SIS/ s A
PR BRI 7 AR PELOR AL A0 77 ot AR 8 R P 3 1k O A AT B AL, BB B B
W RNRBGUES, WAMERR. @aFa 3PS rscr. By e AR
FAVERN S8 BAEA KSR AR BARE L DUE, = SR IR BB OO TR AR AT 3 2 B BUR,
HAFATEEN o 2 2 AR R T 0] 1 8 SR R AT 8 N ) BE BT



RA(EE

MIER#3-1 Devicetf:/EHiiA 1 f)ISRAM Program JTAG 1149;

H 3 &N it B
2017/04/06 1.0 WIHERCAS .
2017/08/06 1.1 1B % IR R E A S N2
® 1Jnfid & Slave SPI f#3;
2019/10/28 1.2 o IINEIESVFI
® I{fnUser Flash¥]#a1k..
2020/02/17 1.3 B nProgrammer 3 5 B 5 .
® 2. 17 Programmer T B &5 /s
2022/05/30 1.4 ° iﬁiiﬂlg Pro?;rammer_cliéﬁﬁ?%‘zﬁﬁo
® Hi¥Linux R4t Fcablef R & #iid;
® Hii¥Gowin USB Cable (GWU2X) N#kZkc & 11
2023/06/08 1.5 .
[ ]

SR R7GER SR




B et e e e e e e e e e e e e e e abe e e aaaeeeateeeaaaraaaas i
S B USSP iii
= = >RSSO v
1 R R T s 1
1 T P2 e 1
IV B e = PSSR 1
(T N S SROR 1
1.4 FERTFFE I oot 2
P T 3
2.1 Programmer T EBETITIN oottt 3
2.1.1 PrOGramIMEI.XE .....ueeiiiiiiieeeitieee e ettt e e sttt e ettt e e e st et e e e st e e e e sabe e e e e sabe e e e e sabbeeeesnbneeeeaabbeeeean 3
2.1.2 Programmer_Cli.EXE .........uueiiiiie ettt e e e e e e e e e e 3
2.1.3 JTAGLOAAING.EXE ..ottt ettt e e e e et b e e e e e e aanbbbeeeeaaeeeaanns 3
D B | = To [T YT A= (O PP PP TUPTPPPPPRP 3
2.1.5 Cableb. UId.UP.EXE ... ———————— 3
2.1.6 Gowin_USB_Cable_Installer.sh. Makefile...........ocoeiiiiiiiiii e 3
2.2 Programmer T EEEZEE S JET] oo 3
2. 2.0 B T ettt 3
2.2.2 B T I T e 4
2.2.3 JEAEN Programmer L EBE ..o 4
2.3 BB TRTHT oottt 6
2.4 BEBEIRAEIEZS oottt 7
2.5 Linux R4i T cable HIABRELE .......cooviieeiecece e 7
2.5 T MAKEFIIE ..o e e 7
2.5.2 Gowin_USB_Cable_Installer.sh...........cccoooiiiiiii i, 8
3 EAE Programmer ZRfE FE IR ..o 9
BT BEE FIZE oo 9
3.2 TV AT BITEEE . oveveeeeee e 1
3.3 LB VAT BITEHE . oveveeeeeee et 1

SUG502-1.5




H 5

I 73 17 SO 11
I 7 205 SO OO 11
3.3 3 A E B E TP B oottt 12
B4 BB BB INTEIETE oottt 12
BAMHLE SRAM BT oottt ettt 13
3.4.2 /NEIEC R Y| FPGA FLE KR AT Flash B ..o, 14
B Lol 0 o Yo T v 14
I Y=Y o I 5= VPR 15
3.5 GRS (oot 15
T - 7 OO UUORRRRRRRRR 16
BT TR T Z ettt ettt ettt 17
3.8 BUHE SVF M oottt 17
3.9 USEI FIASI IR .ottt ettt ettt e e 18
4 Programmer_cli GifE Fa AR ..o 20
A FHEFITEBI covoveoeeeeeeeee ettt n st n s, 20
4.2 FAHHE USB CabI@ TR w.vevveeeeeeeeeeeeeeeeeeees e es sttt en s ne s s s en e, 23
4.3 FE5E USB Cable 5 2 I oo eeeeee et s et en s ne s s s, 24
4.4 F55E USB Cable FLE I UID ..ot s s s, 24
A5 FAHE FPGA T coeeeeeeeeeeeeeeeeeeeeee et e e ee sttt n s st n e, 24
4.6 F85E Programmer HUATHEIN (..o 25
A7 TEE SRAM ..ottt 26
4.8 LB /NEIECTIFIRATIN FIASN .ot 27
A.8.1 AT E FIASN.....cuiiiceieeeeeeeeeeeee ettt ettt e ettt n et s en e aens 27
4.8.2 it & Flash Fil UserFlash HIUEIESME oo 27
4.9 TEE AP SPIFIASN ..ot n s ne e n e, 27

SUG502-1.5




SRS

B H3x

B 2-1 223 PRI I ER N2 PrOGrammMEr......c.cucecececcceeeeeeeeeee e, 4
B 2-2 Programmer BREIZEZE ..ooo ittt ettt ene 4
2-3 PrOGramMMEL.EXE ST Bl vovvverveitieiesieeteeie st eseeste st este s e seestesteessesteessesbesseessesteaseessesseeneesseessensenseas 5
2-4 Programmer_ClLEXE JEBI ...viviieieeieie sttt te et et ste e e teaseestesteenaesreeraenrennes 5
2-5 ZIRHAEF 5 Programmer BREEFE ..o e 6
2-6 Programmer Main WINAOW.........ouuiiiiiiiie ettt 6
27 BETE IR G o 7
2-8 SUAEFNZR oottt 7
2-9 Makefile FHFH FTZZBEIRM ¢.vovvrceiee e 8
2-10 MaKefile 100t F T ZZZETRMBI 1.v.vvveeeeee e 8
211 B ZEZE TR oo 8
] 3-1 GOWIn USB Cable (FT2CH) .....iiuiiiiieieieieieese ettt na et 10
3 E2 T USSR 10
] 3-3 GoWin USB Cable (GWUZX).......ciuiiiieierieieeiesie ettt st st eneaseasessesnesnesneneas 1
PE] 3-4 DEVICE TADIE .......cvevieiictcecieietete ettt ettt b et e bbb bt ettt st b e 11
K] 3-5 Device Configuration INtEIFACE ...........ociueieieiiice e 12
FE] 3-6 1/O StAE EQItOr ... euieeeieeieteeieeie ettt sttt e et n ettt nne e 16
Bl 3-7 Security CONFIGUIALION .........ouiiiiiei ettt s et sre e 16
PE] 3-8 Create SVF Fil@....c.ciiuevieiiiieiiiiieieteie ettt ettt ettt bbbttt s et s st s e 17
] 3-9 User Flash INtalIZAtion ............c.ccoieieriieieieis ettt 18
B 4-1 CMD HFTHF Programmer_Cli .....c.ccececcueieeeicie ettt ettt st et ere et ere e 20
B 42 BB BIE I oottt et 21
B 4-3 945 USB Cabl@ TEAE oveeuievietieiieiesieste ettt sttt ettt et ste st e e e e eseereesesteneenneneeneas 23
B A4 BB IR I oottt 24
A5 FEIIE I oottt 24
A6 T FPGA BEAZ 1ooeeieeeieiei ettt 25
AT FEIIE I et 25
B-8 FEHIT I oot 26
B9 TRIIEEL ot 27

SUG502-1.5 iii




RIEES

B0 TIRTTIEEL et 27

SUG502-1.5 iv




RHZ

RHEX

B I = 1 - SRS USRI 1
ZE B DEVICE HEVETHIAR < eeeee oo ettt ettt ettt ettt 12
TR B2 USEI Flash 2 2R oottt e e ettt e e e e e e e e ettt e ee e e e e e e eeeeeeeeeenareeeeaeeeanans 18

SUG502-1.5 v




1R AT 1.1 FM %

m
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1.1 FHAR

AT MR & =2 SR 4 F2 T B Gowin Programmer f48 77, A %
AT A R ST A BRI SRR PR AR E (S S, 2L 1.9.9 Beta WA
DRI R A W A BE 37, 3009315 JE. P R W 22 57, BAR DU P A iR AAE R T

1.2 fAR 3t

T % 2 SR www.gowinsemi.com.cn Al F#. AE LL AR
B E=F

® SUG100, Gowin =R !EH - ¥5F

® TN653, Gowin FPGA /i JTAG it % T /it

® UG290, Gowin FPGA /i 4 FE it & F it

1.3 R\ FaW&7E
AT AR S SR XU 11 T
11 AW, G0

ARG iRgTE | 20 & X

BSDL Boundary Scan Description Language HAARRHRES
FPGA Field Programmable Gate Array WA g A TRES
GAO Gowin Analyzer Oscilloscope TELIZ I 53 BT A
110 Input/Output i NI

SRAM Static Random Access Memory FRASBENLAE it 2%
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2 fEih 2.1 Programmer L 2.4 &1

2 wn

2.1 Programmer T E#EE /v

2.1.1 Programmer.exe

KAk T E. Programmer.exe /& Gowin FPGA F#i#s i, iz 4t
B EE i, 7 (8 H B A S (R B v e B 50 N3 ThRE

2.1.2 Programmer_cli.exe
Programmer_cli & Programmer [ 21T A
2.1.3 JTAGLoading.exe

Gowin SVF s 21784 L B, HuMYA windows ki, 48T R SCRF
=2z USB Cable Version 3.0 #l14.0,

2.1.4 jtagserver.exe

jtagserver.exe X jtagserver_Ipt.exe\ jtagserver_u2x.exe,/& GAO T.H
.

2.1.5 Cable5.uid.up.exe
Gowin USB Cable Version 5.0 UID B2 & T. K.
2.1.6 Gowin_USB_Cable_Installer.sh. Makefile
FIFHE B linux 248 cable AR .

2.2 Programmer TE#RZES B3N
221 REFA—

TRV IR BR A 2225 5, 222541 Gowin Programmer,
W 2-1 fin . w2377k, ES %30 SUG100, Gowin = i
15
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2.2 Programmer T B4t %35 E 5

B 2-1 REZFRERBIARE Programmer

W Gowin V1.9.9Beta Setup

Choosze Components

install. Click Mext to continue.

Select components to install: m
Gowin programmer

Space required: 1.0 GB

Choose which features of Gowin V1.9.9Beta you want to install.

Chedk the components you want to install and uncheck the components you don't want to

< Back

-
e
o
o
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Description

222 REARZ

1E B M (www.gowinsemi.com.cn/fag.aspx) ~ # #. [1] Gowin

Programmer ‘#2354, %3540 & J5 T programmer2\driver H 3%, WK 2-2
Fis, HR4E H OB HIN R GRS N IR S 22 R RIS

2-2 Programmer IRz %

s

Iy

GOWIN_USB_Driver_for windows7-8-10_x86
OP_Driver_X64
%%' GOWIN_USB_Driver_for windows7-8-10 x86.exe
@ GOWIN_USB_Driver_for_windowsXP_x86.exe
&l veredist2010_xB6.exe

e

:"l\ KB R E RN KRS
\ kB

PEEERE S

B FRECT—H" -

(5@

2.2.3 33l Programmer T B

® Programmer %% 58 G PAT CAFEZ R HEK T . xX\Programmer\bin\;
it programmer.exe 7] j& 3 B ARG E KA, a0l 2-3 B,

SUG502-1.5
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2.2 Programmer T B4t %35 E 5

[& 2-3 programmer.exe BE}

== bin - a bt

/| v
pratd *m HE == HEEFTR -
= v » [HEEEE » FHEEEE (D) > Gowin » Gowin V1.9.9Beta » Programmer > bin ~| O T bi P
=5 : — .
7 RS
data
v O s lib
LT tools
Z EBFilez 12] .settings.ini
B R 4 frd2:ocdll
= =5 i InfoEditor.exe
g i lJTAGLoadmg.ExE
- 5| jtagserver.exe
4= i jtagserver Iptexe
b B i:| jtagserver_u2x.exe
| =" J libusb-1.0.dll
e Windows (C) i msvep100.dll
R (D) msver100.dll
U, T ——
. iR ) 4 programmer_cli.exe
i python3.dll
o R 1| python34.dll
i python34zi
> BEREESER ) zyy:honmm;ldll
i pywintypes34.dll
| gtcanf
3| Qt5CoredIl
2| Qt5Guidll I
i Qt5Network.dll . [
2548 BEF 140 880 MB - E

® X[ T TR, iETE CMD WHT I, 1 Wi#TH programmer_cli.exe.
2-4 programmer_cli.exe B3

EN C\Windows\System32\cmd.exe _ O %

o nLLEE mIRHAF R IRGERE R i A A, Wl 2-5 s
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2 i 2.3 Hf gt

& 2-5 iR BB 5N Programmer R{EHE

) GOWIN FPGA Desigrer - [Design Summary] - o 'Y

Fle Edit Project Iools MWindow Help rd =)=

N MSEELTE

8 x

General |
I
Synthesis Tool: GowinSynthesis
Part Number: GWIN-LVALQ144C6/15
Series: GWIN
Device: GWIN-4
= Place & Route Report Device Version: B
£/ Timing Analysis Report Package: LQFP144
Speed Grade: CE/15
Core Voltage v

23 BHGAE
BRI TR S, TR, W& AR AR T,
26 i .

[§] 2-6 Programmer Main Window

! Gowin Programmer Version 1.9.9 Beta build 30420 - O X
File Edit Tools About

= = | =y USE Cable Setting
Enable Series Device Operation FS File User Code 1DCd
1 éGeneral JTAG Device | TAG_NOP Bypass 000000

£ >
Output F X
Info Cable found: Gowin USB Cable(FT2CH)/0/5138/GW20LCRZ (USE location:5138) (SN: GW2OLCRI)

Info Cost 0.4 second(s)

Ready

BERRAK R 1R E AT AL A HE TP T B, R U2 H
RS, W] LLEE TR RS R TR i, TR
i#3d Enable #1 >R #2155 B 34T AL o
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2.4 EFRBAEA

B F ML E Enable, Family, Device, Operation, FS File, Checksum,
User Code 1 IDCODE i%%ji. H+ Enable, Family, Device, Operation #ll
FS File & AT g%E i), 103 BRUbR B AT 34T o 0Ly FL 8 AN AT i 48 1R 2 10 AT
AL B X EHE (Device Configuration Dialog) #H4T4mfE#EAF AL E
TN, 3.4 BB WA b R AE

Gy AR £1% Output, Error, Warning, Info, 7RIS RTERER, 4
wELR, BHEEMERER.

!
&N Enable FIAAIER, gl aS R s M AEREY, WA TEAT AT ik .

2.4 ERRHFRA

Gowin Programmer 5 GOWIN IDE H & M7 IR AR A S, mld i $T
TR S “About” SERREFRAS, WHE 2-7 B,

B 2-7 EBMAS

W About Programmer ? et

0:00:0 ——
GOWINEET
HHEPE THERFE

Gowin Programmer Version 1.9.9 Beta build(30420)

Copyrizht (00 2014-2023 Gowin Semiconductor Corporation
411 Rights reserwved.

=

2.5 Linux &4 T cable HIAURECE

& 2-8 fiizn, Gowin_USB_Cable Installer.sh J& —4MHIA 4,
Makefile s&—ANSCAS . — 3 B0 H T cable BUPR B4R

& 2-8 X5
50-programmer_usb.rules

B Gowin USE Cable Installer.sh
| ] Makefile

readme.txt

2.5.1 Makefile

SUG502-1.5

FI %, %\ sudo make $8§4 B ) #H ' 2 root R, #i A make

54, %~ File 50-programmer_usb.rules has been copied to
letc/udev/rules/d/FR /R %25 IN (G5 centosb R4t s B & i A REE XD, W
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2.5 Linux &4 T cable A RAL &

K 2-9. K 2-10 fr7so
& 2-9 Makefile L@ AL &R

E fzq@localhost:~/software/applicationf/cable_linux_privileges_20230417

File Edit View Search Terminal Help
[fzg@localhost cable linux privileges 28238417]% sudo make

We trust you have received the usual lecture from the local System
Administrator. It usually boils down to these three things:

#1) Respect the privacy of others.

#2) Think before you type.
#3) With great power comes great responsibility.

[sudo] password for fzg:
File 50-programmer usb.rules has been copied to /etc/udev/rules.d/

[fzg@localhost cahTe_linux_privileges_2@23@4 171%

[& 2-10 Makefile root i P& E R

El fzq@localhost:/home/fzq/Desktop/cable_linux_privileges 202304

File Edit View Search Terminal Help
[fzg@localhost cable linux privileges 20230414]% su

Password:
[root@localhost cable linux privileges 20230414]# make

Please restart the system later to complete the setup

File 5@-programmer usb.rules has been copied to /etc/udev/rules.d/

[root@localhost cable linux privileges 202304141# ||

2.5.2 Gowin_USB_Cable Installer.sh

1 5T I programmer FTE SCHE S, 16 2 B 2-8 4 AN SO & B HRAFAE
ZJE AT H &, Y13 7 2 root AR, %5 Gowin_USB_Cable_Installer.sh
AT AR, 1247 Gowin_USB_Cable Installer.sh, &7~ complete %~

SUG502-1.5

LR,k 2-11 PR
E 2-11 AR Z =6

File Edit View Search Terminal Help
[fzg@localhost cable linux privileges 20238414]$ su
Password:

1ler.sh

Please restart the system later to complete the setup

complete !
[root@localhost cable linux privileges 2082304141# ||

[root@localhost cable linux privileges 20230414]# chmod +x Gowin USB Cable Insta

[root@localhost cable linux privileges 20230414]# ./Gowin USB Cable Installer.sh

8(28)




3 &% 51 Programmer Zwfe T 3P 3.1 WE F#HL

3 E . A H Programmer 451E T 712

Gt TG TRIEL T SRR B S 4 2] FPGA % SRAM, A
3\ Flash B4 Flash f(1id e, fEgmfeas h BARKRREL T JHia>i &8 T
WS> I B s AR>S R 3
1. WE NEE (alik): %R PEIEFSE M P ERERIRM, Jma, iR

fariy
~J o

®H!
BRNEIL T, gifeds A — A Wim BRI IEFE N 2.5MHz

2. MUEACREM MR ERAE: B &R TP S E R B VT a3 F51E
BESEPRERENPIRA, FEARA W& R A A S 75 s S, B
2 NEEIT Programmer — i .

3. R T WEE TR IEFEIATRMIE T, mASGERSERERHH
TR

3.1 E T#i%k

WHE N TRIEEE T I T EREMRA, iy RS E R . 1l
Hif2 “Edit > Setting > Cable Setting” #T7+ “Cable Setting” *1&HE. 47T
TR =R R4k Gowin USB Cable (FTDI). Gowin USB Cable

(GWU2X) #1 LPT.

1. Gowin USB Cable (FT2CH), [ 3-1 Fiir.
® Cable: T#ZkM, i%£F Gowin USB Cable.
® Port: FEZPHE R, BRYGEFENE T D Ha—D
WVFHRFARRNNESEERS, A S. A, B =F#iE,
® Frequency: JTAG P, wlik 2MHz, 2.5MHz,15MHz,10MHz £ ,
RN 2.5MHz.
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3 &% 51 Programmer Zwfe T 3P 3.1 WE F#HL

[#l 3-1 Gowin USB Cable (FT2CH)

W Cable Setting 7 >
Cable: Gowin USE Cable(FTZCH) -
Port: Gowin USE Cable(FT2CH)/0/20/mall -
Frequenoy: Z.EMHz b
Custom LFT Query/Detect Cable
I:‘ Do HOT show at startup Cancel

2. IO (LPT), @ik 3-2 fims. .
® Cable: T#ZAKA, &4 Parallel Port (LPT).
® Port: FEZW ARG, KETFENLRRSE S PClEMHILRE.
® Frequency: #i%, Wik 150KHz.

& 3-2 LPT
i Cable Setting ? x
Cable: Farallel Fort(LFT) -
Port: LPT3 (1180} -
Frequenoy: 180 EHz -

Tow

Save Cancel

3. Gowin USB Cable (GWU2X), i 3-3 iR, .
® Cable: T#H LKA, %EHF Gowin USB Cable(GWU2X).
® Port: TEZFT T, BREFNE AT HEE . &E—1
PR A RN TR IEER S, A S A B =FdiE.
® Frequency: %, BRik 1.33MHz.

SUG502-1.5 10(28)




3 EJBStiH Programmer 4ifs F 8RR 3.2 FAfti S ALEE

[#l 3-3 Gowin USB Cable (GWU2X)
J-.:.J

V'!

Cable: Gowin USE Cable(GWUZYE) -

Fort: Gowin USE Cable (GHWUZYE) /020, UMWEFZEC

Frequenoy: 1.353 MHz -
Custom LPT Queryi/Tetect Cable

[ ] Do HOT shew at startup Sare Canceal

3.2 R &R
G AT as SCRF H B S TRV UE R B s e . GBI S A T A
U Sl SR R R . RS, T I AT
Bl PR YR B T S R R R A R, A 3-4 P
3-4 Device Table

! Gowin Programmer Version 1.9.9 Beta build 30420 _ o %
File Edit Tools About

Sl ==" 4[5 USE Cable Setting

Enable Series Device Operation FS File User Code IDCODE

GWIN - W1N/GW1N4B-minikit LED test_dual jtag/impl/ 11003818
!

B4 V£ A A F F) IDCln GW2A-18/GW2AR-18), 47131 58 BUm MR 4 $R 7 45 58 % R (1) B8 4% -

GmREds SR TR B RS A TesE, ORI, Bk, B
FEGE A7 B SR

33 BB W EZFILHE
3.3.1 HFMiTHF

1. ERSEEE: “Edit > Add Device” i T A “5 O 7 dim— g4
2. il “Family” Byoiéidid N f e Bk £ % 2 5%
3. Ml “Device” M ychilit FhE kPR & FLIAH 2,

!

B RAAPIERR, Wik SRINTEERAE, BB INTE HERE 2 .

3.3.2 BERgHF

e T % T EE 4T, i 388 “ Edit > Remove Device "8 T A2« ©”
BB

SUG502-1.5 11(28)




3 KRS Programmer Jwf2 T 2R

3.4 BB MR

3.3.3 BEIEFERPANE

i« Ly s .

34 ELE R FRIZHRIE

1% R BT TEAT , I 32 5 “Edit > Configure Device ” 5 1. H.

L« I_’,»;’J 2

X “Operation” T “Device Configuration” %HiHHE, 41Kl 3-5 Fiax.

3-5 Device Configuration Interface

W Device configuration ? >
Derice Operation
hocess Mode: Embedded Flash Mode -
Operation: embFlash Eraze, Frogram -
Erase and program the embedded flash.
Make =sure the confiz frequency in f=—file 1= less than 26Mhz.
Frogramming Options
File name: |D:\GW1H-4K-LQFF144. fs |[-]

User Flazh Initialization
Save Cancel

Access Mode: 1% I gm PR L
Operation: E#FX &HRIEERE, 1#0L3K 3-1.

Instruction Register Length: 4% %1% v JTAG-NOP K}, &% %45

LA RIEL

Programming File: &4 FE50E SO
Device: Z%ififi ik # Ny External Flash Mode I, i%#%41 Flash %

=
R
® Start Address: 44w fEtizik+ N External Flash Mode i}, iE#4Mi
Flash gk,
%= 3-1 Device #1E#HHR
‘ Access Mode Operation Description
Bypass Bypass
SRAM Mode P - y‘p -
Read Device Code w345 1D ,User Code, Status Code
SUG502-1.5
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3 KRS Programmer Jwf2 T 2R

3.4 BB MR

Access Mode Operation Description
Read User Code 2 3% User Code
Read Status Register B AR
Reprogram -
SRAM Erase PR SRAME

SRAM Program

fi & s IR S 3IFPGA SRAM

SRAM program and Verify

FH 4 5 NSRAMIFHEA TS0 IE

Embedded Flash
Mode

embFlash Erase, Program

JoHERR P ikFlash, SAEREHES A .

embFlash Erase, Program,
Verify

JFeHERR N ikFlash, SRS HH0E S A TR
i

EmFlash Erase Only

LB N fikFlash

External Flash Mode

exFlash Erase, Program

SeiEBR AN Flash, S8 JE KR 5 N INH
Flash.

exFlash Erase, Program, Verify

SRS Flash, SRR REE 5 A IFHET IR
ik

exFlash Program Without
Erasure

B ldE S 2 5hFlash, AR

exFlash Bulk Erase HEBRSMTFlash
exFlash Verify IO AN B Flash s

exFlash Erase, Program in
bscan

ffi Flbscantiz\,, JeiEERsM A Flash, 28555
P55 N Flash.

exFlash Erase, Program, Verify
in bscan

ffi Fbscanti=\,, JoEkr s Flash, 28 554
P55 N FEHEAT AL

exFlash Verify in bscan

exFlash Program in bscan
without erasure.

ff Fbscanti =X, FEdE 5 2/ Flash, A4
238

exFlash Bulk Erase in bscan

i Fbscanti =X, I6iF4MiBFlash%df -

exFlash C Bin Erase, Program

SeEERANFlash, SR 5K RISC-VIFbin 3 4,
BN FFMEFlash.

exFlash C Bin Erase, Program,
Verify

FeHEFRAMTFlash, 25 HRISC-VIbin3C A,
BHNE|FMEFlash, FFEATIRAIE.

exFlash C Bin Program

FHRISC-VHIbin S E, 5 AFI4MHFlash.

Slave SPI Mode

Slave SPI Read ID Code

SSPIFE A 151% 441D

Slave SPI Scan exFlash

SSPIFE A T 4 Flash

Slave SPI Program SRAM

SSPIE A MR 5 ASRAM

!

GW2A/GW2AR #7415 %A embedded Flash, AZEriE .

3.4.1 B£E SRAM &3\

1. SRR RTTEAT, B3 H “Edit > Configure Device” 8¢ T. 24> «

SUG502-1.5

X “Operation” %1 ¥ o] Device Configuration X 1 HE ;
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3 EJE S Programmer %8 T 32 3.4 BB MR

Access Mode T4l ik #: SRAM Mode;

Operation 7513 Hhk £ 1 2 AT I #4F

MRREEF RS, TETNTEERLSTFAARNKEDIEER& T
BSDL ST H 2 2% B HU TR 4 A7 A 2R TG L o

S “Save” SERACE.

!

= (JTAG-NOP) H ¥ #F Bypass #:1F.

3.4.2 INEECHRT FPGA B E# AR Flash R

GW1IN/GWINZ #%1 it HA RN Flash, Zwfetbizin] LIRS IR

A, Flash 5,

1.

5.

16 B AT, B 3E L “Edit > Configure Device” 5§ T. H.4% «

g X “Operation” ﬁJiTﬁi‘%ﬂﬂ‘ Device Configuration X if#E

2. Access Mode T4 HiEFE “Embedded Flash Mode”;
3.
4

Operation 7513 Hh ik £ 1 22 AT I 4
Programming File Hige 33X N ) g #2548 0 S A
i “Save” FENECHE .

3.4.3 BB MR Flash 23

SUG502-1.5

T

o

s IR s SCREE H AN Flash 3E472R 82, ~M5E Flash A xC & i FE 0

PR & FTEAT, W32 “Edit > Configure Device” B T H.A o
X “Operation” %1 #. 5044 $] H Device Configuration X 15 HE;
Access Mode T $i%13 H11&#F External Flash Mode;

Operation 7413 Hh ik £ 1 22 b AT I #4

% Operation £ 4% exFlash Program, 757t Programming File ik
FENT L P G P2 B8R T S A

KT AN Flash £S5, /N ORI 2 BROS i S 7248 4 N 0x03 B 0x0B
] SPI Flash;

RS ATk Flash, 15i%&+£¢ Generic Flash 17 H sl kesk 221 ;
YEFRAME Flash (U HubE, 47T BRI 2 0x000000;
rii “Save” SERACE

14(28)




3 KK A Programmer Zife T i 3.5 w5 RS

3.4.4 Slave SPI #&3%

3.5 4miE 5 | TS

SUG502-1.5

Slave SPI Mode #i:F #6 F &gk 3] SSPI £ H K pin L, &% X

¥4 UG290, Gowin FPGA /=12 4 FE M B M-

1.

5

WP A R AEAT, 1B Id 384 “ Edit > Configure Device” B T B4 A
X “Operation” %1 ¥ kT 1 Device Configuration X 1iEHE;

Access Mode T #i41#£ +Hi%# Slave SPI Mode;
Operation 4 5113 Hhafk S B AT 0 #4F 5

1115 Operation i%#% Slave SPI Program SRAM, 7 Z4F Programming
File Hhide 56 I 1 g A 250408 T S0 AF

s “Save” FENKALE .

Zn e H] 1/O State Editor T H A Aot 51 BIRIME, v DL E 51

FEGRFE N AT APIRES «

1.

W& BTTEAT, 18I SE B “Edit > /O State” 8445 # B175 “1/O State”
17T 1/0O State Editor;

WEFEAT & e B 5 B () BSM ST

T B B AR A B SR N | A RIR A B B S B O BT A 5L R LR
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3 KRS Programmer Jwf2 T 2R 3.6 WELEE

[ 3-6 I/O State Editor

2 1/0 State Editor ? X
I/0 State: Custom -
BSDL File: F:/ow_wzy/BSDL/BSDLAGHIN_4/ ewln_4_pg256hm. bedl | D
] 7 8 9 10 1 12 13 14 15 16
X X X X X X X jesien] X
X X X X X X X X X
X X X X X X X X L VCCIO1
X X X X X X X X X X
X X X X X X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X
X
X
State| Description
X BSDOL Default
]t Hon e ] [atwe ] [ tmsa
1 Input High
0 Input Low

3.6 HERE
TR NS i LR U R AR, T B LU R key B
FPGA. &R E&FTIEAT, Wit EHAS “Edit > Security Key Setting” sk 47
gt “Security Key Setting” #TH “Security Configuration” XJifHAE, 40
K] 3-7 Fliss

[&] 3-7 Security Configuration

W Security Configuration (Key Editor) ? >

Eey(hex)
|DKDDDDDDDDDDDDDDDDDDDDDDDDDDDDDUDU |

Lock : Refuze to write and read

Read : Read and display the Lkeyi(if unlacked)
Write 1 Program the key to FFPGA

Close

® Write: K457EN key {5 N\ FPGA H.,

SUG502-1.5 16(28)




3 KK A Programmer Zife T i 3.7 WIET#

® Read: ERBUERIHENT, BHIFER FPGA N key fH.
® Lock: #iE FPGA Wi key, BiE 5L H#EITIE.

i S NI Ja RT DA B S b e BGEE 4 [B1 5 BN AT IR
i

BTG NG, H Wl lock iy 25 % 5H B I8 (E FPGA N6,
AR P BB UM B NSRRI IO R S E R T B, U
BT A AL AN,

BB EYa, IR bR S R A S e P LG R A e
M. RN LR RO R B A 32 S R
!
3R FPGA RSV ERTA A 4y 0, Hl@ HIE M2 B soh 1 Rk
BSCIR] 0. 4, FH P FRE VAR Hh 5N (1 %5 4/ 00000000-00000000-00000000-00000001,

2 SEASEUIC A (B I A 01 06 B2 1. PSS LI 5% TG54, GW2A(R) 751/ FPGA
il AES BSHISEA.

3.7 mIZTH

YRR EE AL B e RS, ISR “Design > Run” B T A
BB IR AT REE TR, ALY REORTER AR R

3.8 B3 SVF 3t

SUG502-1.5

SCHFE A fs OB SVF 3CfF, A AT GWAN-4 [ SVF SR
.

1. %W GWIN/GWINZ Bt & #x AR, Flash #i it & , device i GW1N4.,

2. kA REE, ISR “Edit > SVF File Create” B0 454ty “SVF
File Create” #T7JF Create SVF file *iEHE.

3. {EXHHES File name #=rI dy 44 A2 pl SVF 3CFA4, TILERIRAF svf (%
12, Kl 3-8 Fros.

4. Hi “OK” 58 SVF U AIEE .
3-8 Create SVF File

s Create SVF file ? *

File name: |:"-.G-:|win"-.G-:|win_‘.l'1.9.QBeta"-.Pr-:ng’ammer"-.]:nin"-.g-:nwin. 5vf| | . |

Targzet Frequency: Mhx [ ] Create YME File

[ ] Include Critical Instructioms

0K Cancel
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3 KRS Programmer Jwf2 T 2R

3.9 User Flash #J#41k

3.9 User Flash #1154

INEEIE® R BN L T User Flash %508, User Flash %3 Al i@ i
Programmer fEkesk N & flash 1 [EI A BEsk user flash #¥ (], 24 iscit b
%8, 1£ Programmer i FJ1X M EVE{U SRR User Flash B, A SCHRFAIE,
M P AR ERS, ATt LLfi SO S 280 user flash WG4, iR

SUG502-1.5

@ 3'9 Fﬁz]—‘—\‘o
3-9 User Flash Initialization
W Device configuration >
Derice Operation
Access Mode: Embedded Flazh Mode -
Operation: embFlash Eraze, Frogram -
Erase and program the embedded flash.
Make =sure the confiz frequency in f=—file 1= less than 26Mhz.
Frogramming Options
File name: | : |
Uzer Flash Initialization
Uzer Flash Options
File name: |
Save Cancel
%% 3-2 User Flash 8E& 3%
Series Device Flash Type Address Data Width
GWIN-1
FLASH96K 48*64
GWI1N-1S
GWI1N-2
GWI1N-2B
GWI1N FLASH256K | 128*64
GWI1IN-4
GWI1N-4B 32Bits
GW1N-6
FLASH608K | 304*64
GW1N-9
GWI1NR-4
FLASH256K | 128*64
GWINR GWI1NR-4B
GWI1NR-9 FLASH608K | 304*64

18(28)




3 KRS Programmer Jwf2 T 2R

3.9 User Flash #1441k

SUG502-1.5

Series Device Flash Type Address Data Width
GWINS GWI1NS-2 FLASH128K | 32786
GWINSR GWI1NSR-2 FLASH128K | 32786
GWI1NZ GW1NZ-1 FLASH64KZ | 32*64
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4 Programmer_cli Zwfe T & 4.1 TRYEFIEE B

4 Programmer_cli 4512 FERIE

4.1 TGS FIHE BA

7 CMD H4TJF programmer_cli T. 5., AN S5 £ HLos /) B 1) 55 Bh
ULBH, FERR AR E XA

4-1 CMD HFTF programmer_cli

2 —help W LSRG EZHIEL, - EFR.

SUG502-1.5 20(28)




4 Programmer_cli Zwf2 T 2T 4.1 A Bl

& 4-2 FEER

CAWindows\System324cmd.exe

D2\ Gowin Gowirn, V1. 9. 9Beta \Programmer W binsprogrammer_cli. exe -h

sage: programmer_cli.exe [-h] [--device <G¥xx-x>] [--operation_index <int>]
[--chain index <int>] [--chain size <int>]
[--chain ir <stringr] [--frequency <stringr]

--fsFile bitstream fs] [--acFile ac.bin]

—csrFile csr.binl] [--moufile meu. bind

—-fiFile userflash. fi] [--spiaddr 0x000000]

—output Dutput.txt]

—key Q0000000-00000000-00000000-00000000]

-keyread] [--keywrite] [--keylock]

-mfziref datal9:0]] [--svfcreate] [--vme]

—zvf_frequency <float>] [--chamnel <int>]

-location <int»] [--uid UID] [--1pt_address <intr]

—cable “Gowin USE CableFTZ2CH"]

—cable-index <int>] [--scan-cables] [--zcan]

-filestransform <int>] [--files <string>]

—read-otp-addr] [--save-otp-addr]

--i2¢c-addr 1010000]

[
[
[
[
[
[
[
[
[
[
[
[
[
[

owin FPGA Programmer command-line interface. Version 1.9.9 Beta build(30420):
opyright (0] 2014-2023 Gowin Semiconductor Corporation

bptional arsuments:
-h, --help show this help messagze and exit
——device <OWxx-xz», -d <GWxx-x>
Define a GOWIN FPGA device from:
GWIN-1 GWIN-1PE GW1N-1FPEE GWIN-1FPEC
GWIN-15 GWIN-2 GWIN-2B GW1N-2C
GW1N-4 GWIN-4B GWIN-4D GW1N-9
GWIN-9C GWINE-1 GWINE-Z GWINE-ZB
GWINE-2C GWINE-4 GWINE-4B GW1NE-4D
GWINE-9 GWINE-9C GWINEF-4B GW1NS-4
GWINE-4C GWINSERE-4C GWINSE-4 GWINSE-4C
GWINZ-1 GWINZ-1C GW2A-18 GWZA-18C
GWZA-55 GWZA-EEC GWZAN-18X GWZAN-EEC
GWEAN-9X GWZANE-18C GWZAR-18 GWZAR-18C
GWEA-138E GWEA-25 GWEAST-138E GWERAT-13%2
GWEAT-138B
——operation index <int», -—rTun <int>, -T <int>
: FEead Device Codes:
Feprogram;
SEAN Program;
SEAN Eead;
SEAN Program and Verlfyw,
embFlash Erase, Frogram;
embFlash Erase, Program, Yerify;
embllash Erase Only;
exFlash Frase, Prozram;
exflash Frase, Program, Verify;
: exfflash Bulk Frase;
: exflash Verify;
: exlflash Erase, Program in bscan;
: exflash Erase, Program, Verifv in hscan;
: exflash Bulk Frase in bscan;
: exlflash Verify in bscan;
: SRAN Prosram JTAG 1145
: SEAN Program, Verifvy JTAG 1149;
: bedl read;
: enbFlash 2nd Erase, Prozram;
: embFlash 2nd Frase, Program, Verify;
 emblflash Znd Frase Onlwv;
: -E-;
: Connect to JTAG of MO,

00D =] O O e GO D

SUG502-1.5 21(28)




4 Programmer_cli Zwf2 T 2T 4.1 TRYEANEE

index
in
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4 Programmer_cli 4ife T & 7L 4.2 4 USB Cable #t%

-—mcufile mow bin, --fw mou. bin, ——mcu mow bin, -m meow bin
Define firmware file path of MCIL
—-fiFile userflash. fi
Define Userflash initlalization file path.
——gpiladdr 0x000000 Define starts address of spi-flash.
——output output. txt, -o output. txt
Define output file path. Default is output. txzt
—=key 00000000-00000000-00000000-00000000
16 byte key string in HEX format.
—~keyread Eead key from FPGA
——keywrite Write key to FPGA
——keylock Lock key setting
—-mfziref datal9:0] Vrite datal9:5] to tune iref;datal[9:0]=itrim[9:5]+freq[4:0]
—-—gvfcreate Create SVF file onlwy.
——vyme Create VME file after SWF file created.
--zvf_frequency <float>
Define a frequency for SVF, default iz 2.5 (MHz).
-—-charmel <int> Define download cable chanmel. Default iz 0. Only works for Gowin USE Cable(FT2CH)
—-location <int> Define location number of USE Cable
when use location option, programmer will open the corresponding cable
Default works for Gowin USE Cable(FT2CH)
¥ill ignore --channel option
--uid UID, --unicue-id UID
Define Unicque-ID of USE Cable
when use this option, programmer will open the corresponding cable
Default works for Gowin USBE Cable(FT2CH)
¥ill ignore --location and ——charnel option
--lpt_address <int> Define GOWIN LPT cable address. Default 1s 0x037R
-—cable “Gowin USB Cable(FT2CH)”
Select a type of USE cable(including quotation marks):
“Gowin USE Cable (GWUZY)”
“Gowin USE Cable(FT2CH)”
“Parallel Port(LFT)”
“Digilent USE Device”
“USE Debugger 47
Default cable is "Gowin USE Cakle(FT2CH)”
——cable-index <int> Select a number for USB cable:
0: Gowin USE Cable(GWUZX);
1: Gowin USE Cable(FT2CH)
2: Parallel Port(LPT);
3: Digilent USE Device;
4: 5B Debuggzer 4
Higher priority than --cable, default cable-index is 0
--scan-cables, --show-channel
List GOWIN USE download cables
--scan Scan and list GOWIN FPGA devices
--filestransform <int>
: Convert/Merge . fs to . bin:
: Conwvert/Merge .bin(binary) to .hex(HEX),
: Conwvert/Merze .bin(binary) to .hihpp):
: Convert . bln(blnary) to 1ntelhex(Intel HEX)
: Nerze multiple ” flles ta one . fs”
: Append User Flash Inlt File(. fi) to a BltStreamFlle( bin)
: Append a MCU F¥ File(.bin) to a BitStreanFile(. bin);
: hppend GWINS4C N2 Core Filel bin) to a BitStreamFile(.fs);
--files <string> Used with the parameter --filestransform together, multiple files are separated by ",
such as: filel.fs, filel. f=
--read-otp-addr Eead OTP I2C Address
-—save-otp-addr Save as OTP I2C Address
—-iZ¢-addr 1010000 Set the USE Cable address of I2C interface

SGowintGowin V1. 9. 9Beta’Programmerhbin>

4.2 33# USB Cable &%
Hi IR O %R USB Cable [E 5.

Fi%: programmer_cli.exe --scan-cables
4-3 3% USB Cable &%

D:hrowin'Gowin V1. 9. SBeta\Programmer\binsprosrammer_cli. exe -—-scan-cables
Cable found: Gowin USB Cable(FT2CH) /0/5133/GW20LCEZ (USB location:5138) (SN: GWZ20LCEZ)
Cost 0.4 second(s)

D:hGowin'Gowin V1. 9. 9Beta'\Programmeribins




4 Programmer_cli 4if2 T IR 4.3 1853 USB Cable 27 Ky [

Gowin USB Cable(FT2CH) & Cable 357,

/014 channel 5

5922 >y USB location 13 & ;

/IGW-eHwVp ~ USB Cable UID

® (USB location:5922) (SN: GW-eHwVp) AUt IA{E E;

4.3 $#§E USB Cable & %O

I E FPGA B, 1T LLE T 241 “ --cable-index” 5 & USB Cable
KA, 2445 E--cable-index 0 i}, Cable 2%4°%5 Gowin USB Cable
(GWU2X); 45 %E--cable-index N 1 B}, Cable 257/ Gowin USB Cable
(FT2CH), DABtE4fE: BRIAIE AL T --cable-index #5824 0;
U 5 11 Cable I, & FTDI 25% Cable &4 AN L1l i%, w7 LA
fFHZ%L “--channel” 15w 1, ERik--channel ZUE N 0; 40T Bi(E B 1%
NI EFTR

is 0. Only works for Gowin USB Cable (FT2CH)

e.

4 U fied FT '
Higher priority than —cable, default cable—index is 0

4.4 3§E USB Cable i &ak UID

2ffH £/~ USB Cable i, 7] LA#g & USB i 147 & 8% Cable UID Kf&
€ FLAH) USB Cable ¥ &, #HBME B NEATR.

& 4-5 BEMER

—location <int’
onding cable.

—uid UID, ——unique—id UID
Define Unique—ID of USB Cable.

mer will open the corresponding cable.

4.5 FI# FPGA B &

(FOER IS ERSE BE T

programmer_cli.exe —scan
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4 Programmer_cli Zif8 T # i fE 4.6 185 Programmer $AT R

& 4-6 1A% FPGA &%

win V1. 9. 9Beta‘\Programmer'\binrprogrammer_cli. exe

: Gowin USE Cable(FTZCH) /0/0/mull@2. SMHz

) GWINE-4D GWIN-4B GWINE-4B GWINEF-4B (One of them)

4.6 $§%E Programmer ${TIE

fEFZ % “--operation_index” &% “--run” & “-r” fEEPATHE, Ul
lic & SRAM. FCE Flash &5, #WiE B FEIFR.

4-7 BIER

in bscan;

33: —R—;
34: MFG Write iRef;

il E FPGA I 2% “--device” $83& FPGA Device K%Y, #EEMZEE
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4 Programmer_cli 4ife T & 7L 4.7 & SRAM

N EFTR .
& 4-8 FENER

—device <{GWxx—x»>, —d <GW

fic & SRAM % Flash — s a0 1 iy 4% X

programmer_cli.exe --device <GWxx-x> --run <int> --fsFile
<bitstream.fs> --cable-index <int> --location <int> --uid <UID>
--chain_index <int> --chain_size <int> --chain_ir <string> --frequency
<string>

® --frequency #87E JTAG 4R, HEI{IEH T FTDI 25%! Cable; U2X 2%
1 Cable S [ & A 1.33MHz;

® --chain_index <int> --chain_size <int> --chain_ir <string> = i¢ & &

H, HTHEE Bink s fe s e g,

--location H-T-4& € H AR % £ USB ¥t 1, {5627 UID;
--uid F T4 € H 5k # it USB Cable;

--cable-index <int>f5 & USB Cable J57;

--fsFile <bitstream.fs>¥4 i Hd it SO 47 5

--run <int>[d]--operation_index, #&EHATHER;

® --device <GWxx-x>15 & Hirkt &%, X kKN5.

4.7 B ¥ SRAM

SUG502-1.5

T8 E — N EERR SO, SN A SRAM Bt B iR, ARG E FPGA
SRAM, #it0:

fic 8 SRAM Program, “SRAM Program” 7t--operation_index Z#(+
XN HIEUE Ny 2, Bl Edar S F

programmer_cli.exe --device <GWxx-x> --run <int> --fsFile
<bitstream.fs> --cable-index <int> --location <int>

H.dr--cable-index. --location NiEE N A EINEUE, 7] LA,
AN L
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4 Programmer_cli Zwfe T & 4.8 Mt E /NEBOF ik A1 Flash

programmer_cli.exe --device GW1N-4B --run 2 --fsFile d:\bitstream.fs

--cable-index 1
& 4-9 =HIE

GWIN-4B --run 2 --fsFile d:‘bitstiream fz --cable-index 1

ser Code: OxFEFOQOOCE

Hp 2805 X wh

--device GW1N-4B #55¢ H br FPGA & %, FAHi 24T EN g8 F 2 8K
--fsFile d:\bitstream.fs F T4 & 4 i 1+ d:\bitstream.fs;
--cable-index 1 1 Tf5 € USB Cable &“Gowin USB Cable(FT2CH)”.

4.8 EEE'J‘%E%@)%J@H%)\'Q Flash

4.8.1 {XELE Flash
}5% Flash ff)--operation_index br5 11 F

5: embFlash Erase,Program;
6: embFlash Erase,Program,Verify;
7: embFlash Erase Only;

ZN LI

programmer_cli --run 5 --fsFile d:\bitstream.fs --device GW1N-4B
--cable-index 1

4-10 7RBIE

——device GWIN-4B --run & --fsFile d:‘\bitstream fs --cable-index 1

1
sh

o [HnsRRnE R R ] 10
HHENHHERHR R ] 100%

D1FT

4.8.2 B¢ B Flash #1 UserFlash #3543

B i 25 -fiFile userflash.fi”#E i& UserFlash #1404, #£5¢5% Flash
IF [F] B Bid & UserFlash, 5140

programmer_cli --run 5 --fsFile d:\bitstream.fs --fiFile d:userflash fi
--device GW1N-4B --cable-index 1

4.9 Big ESMEP SPI Flash

ks Ak SPI Flash ff)--operation_index kx5 40, #EFEH “thru
GAO-Bridge” K27,

8: exFlash Erase,Program;
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4 Programmer_cli Zwfe T & 4.9 fitE 45 SPI Flash

9: exFlash Erase,Program,Verify;

10: exFlash Bulk Erase;

11: exFlash Verify;

12: exFlash Erase,Program in bscan;

13: exFlash Erase,Program,Verify in bscan;

14: exFlash Bulk Erase in bscan;

15: exFlash Verify in bscan;

36: exFlash Erase,Program thru GAO-Bridge; (#%%)
37: exFlash Erase,Program,Verify thru GAO-Bridge;
38: exFlash C Bin Erase,Program thru GAO-Bridge;
39: exFlash C Bin Erase,Program,Verify thru GAO-Bridge;
ZN LU

programmer_cli --run 36 --fsFile d:\bitstream.fs --device GW1N-9
--cable-index 1

V|
HZiE A programmer_cli —help.
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