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1 KT ARFM 1.1 FMAE

P

%

1.1 FHAR

AF M EEAE Gowin FPGA 77 5 JTAG it & MR fE R, B8
JTAG e B fic B i FE SR R S o

1.2 EB &M
AKFMp R FE BiEH T LR = e

e GWIN %% FPGA /= fh: GWIN-1, GW1N-2, GW1N-4(ES), GW1N-6,
GW1N-9

® GWINR #% FPGA 7= /: GWINR-4(ES), GW1NR-9

® GW2A %% FPGA 7= fh: GW2A-55, GW2A-18

® GW2AR %%l FPGA 7= }: GW2AR-18
1.3 X3
Bl EARFRT, 155 % m o3 SR www.gowinsemi.com.cn 2 [ PA
TFAHFTFM, T ITAG 1149.1 B B A LA
® Gowin FPGA 7= 4w FEfic & Tt
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1 RFARFM

1.4 RiE. 4ingiE

1.4 Ki&. FEREIE

R 1-1 AN AT BLRA CRIE . A AAH OB X

® 11 Rif. FEWIE

RiE. 4i0ETE AR P
FS file Fuses file AL C B B 1 ASCI S
Configuration Configuration fic & FPGA SRAM [X 15 f) i F

Configuration Data

Configuration Data

it B FPGA SRAM [{1%i4E

Bitstream

Bitstream Data

it B FPGA SRAM [{134R

Configuration Mode

Configuration Mode

FLE A, HLE Configuration Data i

Embedded Flash

EFlash/EmbFlash Memory FPGA W & Flash {1z
Internal Flash -
Internal Flash Memory [7] Embedded Flash

Programming

Programming

# Configuration Data %23 5|
Embedded Flash & External Flash 17 fi#
AR

FPGA 4t-F Configuration %

Edit Mode Edit Mode Programming FF7EHE,

FPGA f£ Configuration &% Programmin
User Mode User Mode G, IR
LSB Least Significant Bit | &A% (L)
MSB Most Significant Bit | & R0 (Fse)
TAP Test Access Port W7 1)
Security Bit Security Bit A AL (il SRAM (a2 7K My L)
Bscan Boundary Scan AR A

1.5 FARZ SRR

s PRI I T A BORSCRE, AR A IR A A AR e 5 1) B

M EZESAFEKAR:

Mk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel:
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2 fig Akt (Configuration&Programming) 2.1JTAG B B Rz

ZEﬂifﬂﬁi (Configuration&Programming)

2.1 JTAG BLEHER

Gowin FPGA 7= #i ) JITAG Bt B A5 A IEEE1149.1 1 I Hibr v .

JTAG B B A 20 LU 2 T 23] Gowin FPGA 7= i ) SRAM H, $1
HG G E BdE £ . JTAG BB R ASCE % 2-1 Fis.

% 2-1JTAG e BEERXEMEX

B AR /O 27 Wi B

JTAGSEL_N' | I, A#k59 EHL | ¥ ITAG & I GPIO YR NI B 451, KA 2%

TCK? | JTAG H AT BN

TMS I, AERES Eh | JTAG B ATA A

TDI I, AERES Eh | JTAG B ATEHRE A

TDO o) JTAG H47 it far

!

o [1|REY ITAG EMNEE 3 RECOVERY R&H ARHYERAENEER, JTAGSEL N
ESHEY;

e [2[TCK{SSE# PCB L% 4.7K VR,
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2 Bd B AEES (Configuration&Programming) 2.1JTAG it B 5=,

B 2-1 JTAG Bt EER EEREE

FPGA

—» JTAGSEL_N

» TDI
JTAG PORT
TCK
» TMS
< TDO
!

o XJF JTAGSEL_N KRIFREMHF[MH, AAERR ITAC EMERMRGIR, Zil LH
BI1% MODE EiR B HIEEHEENER (BREEN. FUSEIF MSPI) B H b 4Fx
HIBYMEETIE, BRLEEFHHRITITAGEER, REHFNBFPER, JTAGE
HIEE 7 GPIO;

o JTAG BLEENXATHSAZE LR N =T 25MHz,
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2 fig Akt (Configuration&Programming) 2.2 e E

2.2 BRERTE
221 JTAG = E)‘(

® TCK: MHKEI &N . & TCK _EFHRAE TMS 1 TDI H %, 1EmT
BT BV B i H &2 TDO:;

o TMS: UL R, TMS AR B JTAG HAb T FEF0 i e il i =X

e TDI: WAHHEH A, ¥z TDI A JTAG I1;

e TDO: MAZiHnid, ZdEiETL TDO M ITAG M .

2.2.2 TAP IR7SHL

DT ) RS HL S AL FSR @ A A7 e B A A7 s, (EHLIERE TDI
M TDO Zd, —BOkUL, FEL w4 Tk HAml s 74, A£IR
SHPUER T, AL 5k — R oR TCK 2w TMS 2 HPIRES, Wik
2-2 7R
[ 2-2 TAP R7SHL

1 @'EST-LOGlC-RESET}
0

o( [ RuN-TEST/IDLE ! —,[SELECT-DR-SCA@1—.[SELECT-IR-SCAI\HJ
0 0

2.2.3 TAP 81

TN653-1.05

IR TMS NEHSE G845 “17) F4E TCK B N % /> 5 ANk fik
W CBEEHR 5, B4 TAP B4, MimscBlb b T H e IRE R TAP
RSP INRZ  E AR, % ITAG B2 L AR #5547 .

!
ZIREST AL CPU Fohig.
!

e 7EFE Shift_DR = Shift_IR JK7SEt, TDO EAIEIEM TCK B FHESEFFIE B
ZEHEA Shift_DR 5% Shift_IR IRZSE!, ¥R

7EEFF Shift_DR B Shift_IR B, HURHEBAL;

RABHASHEARIKAL LSB;

—BEfI, MBHERSEHETERRY.
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2 fg B AnBEst (Configuration&Programming) 2.2 e E

224 IS EFERNBIRES FES
BRI R 5h, IR ASHLIR AT 21 AN S AR 11
o (EAF e (IR) 4,
o NUEZAEY (DR) Hili.

TEFE A SAE e R E T, 16 Shift_IRRASK, (L4550, WK
2-3 FIiw o TEEUE T A7 28 A e v, 76 Shift_DR RZSE, L1650 74745
Wk 2-4 fis.

& 2-3 {5 S FERI IR FF
At s e O B

™S
o | G =YX ) X ) Y N
™o D@ @@ AN
Tap states NI 5 X @ SHIFT-R @ x@ X
-SelsctdR-Scan @ Exiti-R Run-Test-ldle
-Capture-IR @ Update-R

2-4 BIRF FHRIIEIRF
L e S s o o

™S “
™ I = X X(w ) o ———(e
0 NN o) Yoo — o DA

AP states NI @ SHIFT-DR @ x@ }E
‘Select-DR-Scan @ ‘Exit1-DR ‘Run-Test-Idle
-Capture-DR Update-DR
!

o ASTH T GWINR). GW2A(R)RFI FPGA 1, ESHFHFH/MDKER 8 u;
o RBMEFENFEFR, BIEFHESNKETEL.
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2 fig Akt (Configuration&Programming) 2.2 e E

2.2.5 iEE ID CODE St45l

TN653-1.05

ID Code [l JEDEC ID Code, & FPGA #4:1— AN JEAFRIH.
=z FPGAID Code K&K 32 i1, FRIIH T E =7 FPGA [ 1D

Code.
£ 2-2 Gowin FPGA IDCODE
Gowin FPGA Device Family IDCODE

Device Part Manufacturer ID
Device Family . Bits 11-0 IDCODE

Bits 31-12 h81B
GWI1N-1 h09002 h81B h0900281B
GW1N-2 h01001 h81B h0100181B
GWIN(R)-4 h11003 h81B h1100381B
GWIN(R)-4ES h01003 h81B h0100381B
GW1N-6 h01004 h81B h0100481B
GWI1IN-9 h01005 h81B h0100581B
GW2A(R)-18 h00000 h81B h0000081B
GW2A-55 h00002 h81B h0000281B

i~ FPGA #2HL FPGA 135452 0x11, DL~ DLz Bl GWAN-4ES ID

Code Jyfil 5t B JTAG ) TAETT (e

1. TAP Efi: TMS B AGEHEF, &ELKIEZE/D 5 A8 E I,

2. FEFIRSHPLM Test-Logic-Reset F| Run-Test-Idle;

3. FIEPIREHLE] Shift-IR, MEARAFFIG 1% Read ID 84 Ox11, &=l

(Ba—h0D KIEMFENFZIPRESNE] Exitl-IR, Bl &AL KEFT TMS
BEETEHET, £2-34H 8N 0EIAN Kk 0x11 i FEH TDI A1 TMS
FHEAE L, B 2-6 Fis.

% 2-3 TDI #1 TMS BY{EZE{L

TCK1 | TCK2 | TCK3 TCK4 | TCK5 | TCK6 | TCK7 | TCK S8
TDI
value
(0x11) | 1 0 0 0 1 0 0 0
T™MS
value
(0x01) 0 0 0 0 0 0 0 1

4. FERENL, M Exitl-IR £ Update-IR J5[71%] Run-Test-Idle, F:7E
Run-Test-ldle iz 17 %70 3 /N4 3,

5. BIRENLR| Shift-DR, Ki% 32 NHeh I, FRESE 32 ANIHeh & IZ T,
B TMS AEHF, 52 32 AN 21 B #A R [F), Bk i Shift-DR %1 Exit1-DR.
IXHATE], 32 AN 2 RO EE ED A ID Code 0x0100381B, 4l 2-7 fir
TN

6. FEPIRAE F] Run-Test-ldle.
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2 fe BFES (Configuration&Programming )

2.2 e E e

& 2-5 B ID Code WKiSHIRIZE

e

A
Move TAP to Shift-IR

A
Transfer
Read ID Code(0x11)
instruction (LSB)
&
Move TAP to Exitl-IR

A
Move TAP to Update-
IR

A
Move TAP to Run-
Test-ldle

A

Move TAP to Shift-DR

4
Transfer 32 clocks to
get ID Code
&
Move TAP to Exit1DR

A
Move TAP to Update-
DR

A

Move TAP to Run-
Test-ldle

e

2-6 3EHY ID Code $#§4-0x11 5 a)B}
e [ L L

™S

J

I

TAP States .-< @

1RO IR1 IRz LE! 1R4 RS IRE IRT .-
SHIFT-R @ @ xE
(1) -Select-IR-Scan 3 -Exit11R {8) Run-Testdle
-Capture-IR @ UpdateR

2-7 i;mz ID Code ¥ BT FESIH AR

8 9 10 1121314 15
TCK

™S

6 17 18 19 20 2 22 23 24 25

26 27 28 29 30 3 32 33 34 35 36/ W 3\ 3/ 4

ToI -“-mn D D2 DI Di28 DIz8 DI Dm...‘
SHIFT-DR [E{E]
(1)-Select-DR-Scan (3) Exit1-DR (B)-Run-Testdle
{3) Capture DR @) Update-DR

TN653-1.05
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2 fig Akt (Configuration&Programming) 2.2 e E

2.2.6 it B SRAM %2

LA Host B & FPGA SRAM, fif FPGA SEELDRE, ECE SRAM AN37
Configration Mode Pins /50 .
it Gowin Designer ¥ i #4-4= %% Configuration Data ) FS 4, FIH
JTAG 1149.1 523 SRAM HIBCE, FH/M4A4MH Host AL B SRAM Hid 2, Wikl
2-8 7R

TN653-1.05

1.
2.
3.

A7 JTAG 8%, TAP EAL;

% 7% IDCODE, ftufsfULHAL, A3 nl 20,

BPIRENLE] Shift-IR (#5477 74%), K% ConfigEnable 54 0x15,
I\ F] Run-Test-Idle, iX—#:[F] 2.1.5 7 £ 3¢ & 1% ReadlDCode #§
4 h11 B e S IE K I% 58 s , FPGA ¥t \ Edit Mode, L Config
Done {5 ‘5 ¥ 4 & N m H

BRSPS Shift-IR, &i% Transfer Configuration Data 54 0x17,
7 E E . fJa IRESHLEI 2] Run-Test-1dle IRE;

BaIRZF] Shift-DR (B2 475%), ¥ Configuration Data M & = {7
U, BALRIE, Bea—hLRIERT, fim TMS, (RSN 33 Exitl-DR;
F2PIRA LA 2] Run-Test-Idle IR Z;

W5 Bl Configuration Data TR, 1ES% 2.2.7 1M SRAM i
s

¥R AN Shift-IR, &% ConfigDisabled 54 0x3A, 5 IRAHL
[0] 3] Run-Test-ldle;

BIREPLE] Shift-IR, &% Noop 54 0x02, 4 W ic B IiFE.
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2 fg B AnBEst (Configuration&Programming) 2.2 e E

& 2-8 it ® SRAM %72

< Start >
II(D:rC]:ec?(!j(e Y- See Read Flow —Nv>< End >

N
| Y

Transfer
Config Enable Instruction
(0x15)

Y
[Optional]Transfer Erase
SRAM Instruction -
(0x05)

A

Transfer Write Instruction
(0x17)

A

Transfer Bitstream(MSB)

Y See Read Flow

Check
hksum Code

Transfer
Config Disable Instruction ra—Y-
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

TN653-1.05 10(33)




2 fig Akt (Configuration&Programming) 2.2 e E

Tansfer Configuration Dataid#2 (Non-JTAG Mode)
W H A S (Configuration Data)4:#7F SHIFT-DR w58 ifki% .

[&] 2-9 Tansfer Configuration Data TI2RE

( Start J

o /

4
Move TAP to Shift-DR

Y

Transfer the whole
bitstream data (MSB)

Y
Move TAP to Exit1-DR

/
Move TAP to Update-DR

A
Move TAP to Run-Test-

Idle
) J
s ~
( End |
o /

TN653-1.05 11(33)




2 fig Akt (Configuration&Programming) 2.2 e E

2.2.7 i SRAM HI%RTE

TN653-1.05

M FPGA K] SRAM XI5z HL SRAM %¥i¥s, 1 26 M ARIEES AN SRAM I 4

FLE % &L (Security Bit), a2 TR ISATINHE, REHE 2 4.
2N SERBE )R, A SRAM HURIEHEI N 1 G T,
BEies K] Checksum-16 150773, RIHUAE 16 f7HEAT 2N, HJa4s

R 16 fiz.

< 2-4 381 SRAM Ml ¥ E fiibht R

Device Length of one address (bits/address) Count of address
GWI1N-1 1216 274
GWI1N-2 2296 494
GWIN(R)-4(ES) 2296 494
GWI1N-6 2836 712
GWIN(R)-9 2836 712
GW2A(R)-18 3376 1342
GW2A-55 5536 2038
NV AR, 1] 2-10 PR

1. R 2.2.6 fifE, BB 3;
2. BIRENLE Shift-IR ($54FFfF48), Kik ConfigEnable 54 0x15,

191 %] Run-Test-Idle;
3. FEAPIRAESHLE Shift-IR(FE L 271748 ), K% Address Initialize 54 0x12,

J#:181 2 Run-Test-Idle, #fa{f Mk O FFUfELER

4. BIREVLE Shift-IR (F8LF 748, Kik SRAM Read 154 0x03,
¥ 5 Run-Test-ldle;

5. BIRENLE] Shift-DR (a7 F4s), KiLE|—/4 SRAM KFEHA K
e, 155 WK 2-4. fERIERE— BRI $E TMS, B3
Exit1-DR, I TDO /A AH MK JE () Configuration Data, iX/&—MHh
KRR . 55 1R1 2] Run-Test-Idle;

6. HEELTS, BRI —/NHLEREE, HibhhkS a3 8,

7. BEHPRFENLF Shift-IR, ki% ConfigDisabled 154 0x3A, SEHUEIRASHL
[0 3] Run-Test-ldle;

8. BIIREHNLE Shift-IR, K i% Noop F§4 0x02, &5 iHUMAE;

9. WiEUIEHE M s LT Us, THE Checksum, FE5AHR. FS ST
Checksum Lttx}. #HFEIZFEREHEAHE

!

FB®7. 8 5GLR 9 REBINFF.
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2 fe BFES (Configuration&Programming )

TN653-1.05

& 2-10 iEBY SRAM %12

a4
-

Start

A

Transfer
Config Enable Instruction
(0x15)

 J

Transfer Initialize Address

Instruction (0x12)

v

Transfer
Read Instruction
(0x03)

sz;;::::Md ress is v

:

Y
Y

Read data of one address

Compute the .
checksum(16bit) -

v

Config Disable Instruction

Transfer

(Ox3A)

2.2 B iR

13(33)



2 fig Akt (Configuration&Programming) 2.2 e E

2.2.8 #AEB Flash

TN653-1.05

s GWIN R 5N E Flash f7fids, ERHRHIEZ AT 2R HRNE

Flash, Jy#diizc4s, ME Flash REEHLEE F BEER AR

~,
\k
’

T, GWIN R4 N E Flash R T.ZANE, % IJTAG JwfEsixa A6 2
B2 &K 2-5,

& 2-5JTAG I TC K $iZEER

e

TCK #iZRuH

GW1N-1 1.4Mhz ~ 5Mhz

GWI1N(R)-2/4(ES) 2.1Mhz £5%

GWI1N(R)-6/9 2.5Mhz £5%

N

10.
11.

12.

13.
14.

15.
16.

17.

NHVEAS 28 GWIN-2/4/6/9 RFIE B FRmRAE, Wk 2-11 Fis.
A7 JTAG 8%, TAP E AL

HUX £ IDCODE, & ULit, P iRn]ik;

BPIRENLE] Shift-IR ($54 77 74%), K% ConfigEnable 54 0x15,
53] Run-Test-ldle, ix—3#[F 2.2.5 F ATk 1) %% ReadlDCode 154
h1l B P oe 4 MlE . Kiksemia, FPGA ¥k Edit Mode, I Config
Done {5 5 ¥ 4 & N E HF

W SRAM KA HC & it (B FE A A1 Flash B ED, 2P3% 5. 6 1] L2
BoRSHLE] Shift-IR (F54 274745, Ki% SRAM Erase $§4 0x05, ¥
0] 3] Run-Test-ldle;

BAPRASHLE Shift-IR (F84 75 72%), Ki% Noop 54 0x02, (=%
Run-Test-ldle. ffaT—#84 4%

7f Run-Test-ldle Fr2Er= L 4f, FrEEmFA] N 2ms;

B aRENLE] Shift-IR(F54 %5 /7 4% ), &K 1% SRAM Erase Done 54 0x09,
I 5 Run-Test-ldle;

BPIRENLE] Shift-IR ($54 77 172%), Ki% Noop 54 0x02, Jf:[a] %]
Run-Test-Idle. ffiaT—+544%%;

£ Run-Test-ldle FFEEF =Ll FE8zita)h 500 us;

BHPIRAENLE] Shift-IR (45477 74%), K% EFlash Erase f§4 0x75,
I 7 %] Run-Test-ldle;

WK EIRAHL:  Run-Test-ldle -> Select-DR-Scan-> Update-DR ->
Capture-DR -> Shift-DR -> Transfer 32 bits-> Exit1l-DR -> Update-DR ->
Run-Test-Idle;

7£ Run-Test-ldle 4L 4t ,  FrEEmt Ay 120ms;

R AN Shift-IR, &% ConfigDisabled 54 0x3A, 58 IRASHL
[7] 3] Run-Test-ldle;

B EPRASHLE Shift-IR, &i% Noop #54 0x02;

AR AN Shift-IR, Ki%X Repogram 54 0x3C, 58 IRASHL A 3]
Run-Test-ldle;

B RASHLE] Shift-IR, &i% Noop 54 0x02.
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2 fig BBt (Configuration&Programming) 2.2 e E

TN653-1.05

©COo~NOORWDNE

[ERN
©
FERFRRFFRT

B
N =

13.
14.
15.

GWIN-1 85 Fr FHERRTiRE , 5 GWIN-2/4/6/9 A i AN, 4nf& 2-12 fiios,
ISR R
M1 11 25 5 GWIN-2/4/6/9 KR AEAR A

’

. BERASHL, M Run-Test-Idle 3] Shift-DR, 724 32 MM E4h (TDIE S

TREHME PRI . 7E28 32 AN Bh RN 2 SRS HLE] ExitlDR, F4&id
Update-DR [f] ]| Run-Test-Idle;

BHE B 12, EE 65 X;

7£ Run-Test-ldle 4L 04t ,  FrEEm} Ay 150ms;

5 GW1N-2/4/6/9 JiFEM) 14 FHE, MKIRIEHE, ZRFEL R
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& 2-11 #2B% GWI1N-2/4/6/9 AEB Flash 12

Start

~

J

/

Config Enabl

Transfer

(0x15)

le Instruction

) J

Transfer

SRAM Erase Instruction

(0x05)

Run-Test 2ms

.

Transfer

SRAM Erase Done Instruction

(0x09)

) J

Delay 500 us

) J

EFlash Eras

Transfer

(0x75)

e Instruction

) J

Move TAP through

Run-Test-Idle ->

Select-DR-Scan - -> Capture-DR -> Shift-DR
-> Exit1-DR -> Pause-DR -> Exit2-DR -> Shit-DR -> Exit1-DR
-> Update-DR -> Run-Test-Idle

) J

Delay 150 ms

) J

Config Disab

Transfer

(0x3A)

le Instruction

/

Transfer

Read-ID-Code Instruction

(0x11)

)/

Repogram

Transfer

(0x3C)

Instruction

)/

Transfer
Noop Instruction
(0x02)

!

Background Programming B, ZB& KL X 54k .

) J

End

N
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& 2-12 #8F% GW1N-1 AEE Flash K12

4 N
L Start )
A4
Transfer

Config Enable Instruction
(0x15)

Y

Transfer
SRAM Erase Instruction
(0x05)

Run-Test 1ms

Y

Transfer
SRAM Erase Done Instruction
(0x09)

v
Delay 500 us

Y

Transfer
EFlash Erase Instruction
(0x75)

) J
Repeat 65 times:
Run-Test-ldle ->
Select-DR-Scan -> Update-DR -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exit1-DR
-> Update-DR -> Run-Test-ldle

v
Delay 96 ms

v

Transfer
Config Disable Instruction
(0x3A)

Y
Transfer
Noop Instruction
(0x02)

I

v

End

M
/

2.2.9 #mE2AEB Flash HiiE

M & Flash L 256Bytes y—4> X-page, &> X-page 4 1% 64 1 Y-page,
Y-page tL & 4Bytes.

% —/ X-page 15— Y-page, HTHriH Flash /2757 PLE 4%
Autoboot (HZIINED DhREsEERThAE. Wk 2-6 Fion. X% —4 Y-page
5 N\ Readable-pattern 5, 73 Flash #4l; 4% —1 Y-page 5 A\

TN653-1.05 17(33)
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Autoboot-pattern J&i, #sff7E autoboot mode 4= H #h#% Flash %4 n#k 3
SRAM ;. K55 N\ Readable-pattern J& 4 A& Flash, Hth % il 5 A Rg
FEEL . E A Backgroud programming JJRef #5475 Autoboot-pattern.

[T, GWIN RFIHNE Flash K TEAF, XF ITAG 4afe s A A [F] £
R, HS W 2.2.8 #E A Flash> % 2-5 JTAG /9 TC K SFEZHK.

# 2-6 Readback-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)

GW1N-1 0x07,0x07,0x30,0x40

0x47,0x57,0x31,0x4E
GW1N(R)-2/4/6/9 | OxF7,0xF7,0x3F,0x4F

g Flash e tn &l 2-13 fin:
1. 7 IDcode & 75 ULHL;

2. 12[k Flash;

3. IGFeBERRATY, AEd R Status A7, B a7 DO FON AR
FIRTEEIRAS 5

4. Rki% ConfigEnable 54, i EditMode;

5. Ll X-page ML, HobRig, BRI

6. /Xi% ConfigDiable 54, iBHi EditMode;

7. EIT1EEEL StatusCode ik

8. KiX Reprogram 54, ffi#3fFin#k Flash 1)%£#E 2] SRAM;

9. X UserCode HilE & 75 IN#k il 2 o

18(33)
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& 2-13 4RI2AEB Flash #HIZE

See ReadIDCode

-t
v‘
Erase Flash
Program the first X-page
Verify with readable-pattem
i y
~_Transfer ] N
Config Enable Instruction Erase Flash
(0x15)
Y \
Program Bitstream to pages, Transfer )
one page have 64 X-pages, Reprogram Instruction
one X-page have 4Y-pages. (0x3C)
) J
~_Transfer )
Config Disable Instruction
(Ox3A)
Verify 77 See R%?gWEFIash

l
) .

Transfer o

Repogram Instruction |«Y-—<—_ Same as FS f|Ie’7

(0x3C) T
) J

Transfer
Noop Instruction
(0x02)

.

End

7
N2

TN653-1.05 19(33)
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YmIE— N X-pageiiz
e — X-page ML FHEIR, 1

K 2-14 Fins.

1. BEPRENLE] Shift-IR (F8L 71748, Ki% ConfigEnable 54 0x15,
13| Run-Test-ldle, iX—3[F 2.2.5 F ik K %% ReadlDCode 154
h1l B F5e e MlE .. KiE5E)E, FPGA ¥ 3t Edit Mode, B Config
Done {5 5 ¥4 B N = H -

2. Ri% EF-Program 154

B X-page HuhbfEdE CnEihl KT 0, FE Run-Test 16000ns);

4. 9Ywfs 256Bytes, 77 64 Ik, TFRHIE 4Bytes, &F—IKIIAL T gt —A>
Y-page;

5. GWAI1N-1 #ial{E It Run-Test 2400us;

AR X-page Fnfisc .

pe

i EHER L 32bits, HAIK 6 AIRE, Hlanttsit’y b'00010011 (0x13) B, B ARYHAL

73 b’ 00000000000000000000010011000000, Zibht##EETE LSB FRE N

w

TN653-1.05 20(33)
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[ 2-14 X-page RIEFHIZE

( Start

)

A

/

Transfer Config-Enable
Instuction (0x15)

A

/

Transfer E

F-Program

Instuction (0x71)

Address index >0

Delay 16000ns in Run-Test-
Idle

A

/

| Transfer address data (LSB) |

A

/

| Delay 16000ns

A

/

| Program 6

4 Y-Pages

/

A

De

lay

0uS (GW1N-2/4/6/9)
Or
2400uS (GW1N-1)
in Run-Test-Idle

A

/

( End

21(33)
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YmIE—NY-pageiifz

Y-page Hifi S bl BRI /N AT, 4 S N 4Bytess, W1 2-15 R .
iE!
#4EM Configuration Data BXS 1 4Bytes, 7 Shift-DR B #IBR ENRRAFESA(LSB).
[ 2-15 Y-page SRIEFHIZE

-
=

N

Start )

A

Move TAP to SHIFT-DR

A

Transfer 4 Bytes (LSB)

A

Move Tap to Exit-DR,
Update-DR&Run-Test-ldle

y
Delay 15uS(GW1n-2/4/6/9)
Or
OpS(GWI1N-1) in Run-Test-
Idle

Y
End

2.2.10 XA Flash #i1E

EEEUAN S Flash WAEREYE, ST JTAG () TCK A% E R, WK 2-16
FoR o

FEEU 0 Flash A] DLERARAL 2 ek flash I8 m 72, (H B EMRS
A K] Readable-pattern 442 X} T GWIN 111 &, 5 A Readable-pattern
JE R K 3% Reprogram(0x3C) A Noop(0x02) m] f# i #F flash 4bF- Readable
K4 IDCode (% );
&i% ConfigEnable 54 0x15, FPGA ¥t Edit Mode;
k% EF-Read 54 0x73;
K% Flash @@aa il 0x0; J7i%[H 2.2.9 H1'5 X-address #H[Al;
132 64 4> Y-page B2 —/> X-page;
BFREESE—A X-page FA B E B Rk L, b2 5 3,
WS, K% ConfigDisble 54 Ox3A 45 L.

NOoOAWNPE

TN653-1.05 22(33)
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[ 2-16 LHXAIEB Flash FEi2ME

Start )

i

ID COdQ,,,,,,,f

See ReadlDCode

N
t— Y

Y

Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(Ox3A)

a N
‘ End )
o )

v

A

23(33)
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EE—Page (Y-page) HITFE
55—/ Y-page #ifl, (IS N Flash FIZF0f 8], & 2-17 .
HdE i i H R s AR AR

2-17 iHL—1" Y-page KT T2

e

Y
Move TAP to SHIFT-DR

Y
Transfer 4 Bytes(all 0x0),
and get Y-page data from
TDO, data is LSB.

A

Move TAP to Exit1-DR,
Update-DR & Run-Test-Idle

e

TN653-1.05 24(33)
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2.2.11 &R (Background Programming)

WA N T EAEA R 25T DI RE G O R FH s Sk, % Flash #t47
besk. It HAE B AR SRR, BERELRER 10 RS . T EZE GWIN4
i St AR (Background Programming) F+4¢ 4 & Flash EE )i
e,

2-18 GW1N4 Background Programming #R$2E

Flash Erase [

|

Flash Program
NG
Y
Verify Flash Readback
N Y
A 4

Transfer JTAG Instructions
“Sample(0x01)” & “Extest(0x04)”

A 4

Toggle
reconfig_N pin

A 4

Transfer JTAG Instructions
“NOOP (OxFF)”

Y
End

TN653-1.05 25(33)
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[#] 2-19 Transfer JTAG Instrction Sample & Extest R#EE

E!

O E#EM Update-IR BE Select-DR-Scan.

4 N

( Start )

- /

—r—

Run-Test/IDLE

Shift-IR

(Transfer Sample Instruction

0x01)

Update-IR

O]

A
Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan
I

Shift-IR

(Transfer Extest Instruction

0x04)

Update-IR

v

Run-TEST/IDLE

v

( End >\
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2.2.12 4wFEIMEB Flash

=z FPGA 1] \AMNEE Flash Hom# s ek, vl bl JTAG Bk

KA Flash.

2-20 JTAG #O4RFE5MB Flash FHEREE

JTAG PORT

iE!

TDI

TCK

TMS

TDO

FPGA

MCLK

MCS_N

Mi

MO

CLK

CS_

Flash

N

DOUT

DIN

LB ITAG #ZEO%IZHNER Flash B /NREE, MODE BHIRER “011” GHARFATEEE
YRIESNER Flash A uwi 3> MODE ).

TN653-1.05
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K config-mode[2:0]=011#ER &R SPI Flash

AR FGE T ITAG # L4 FEAM 4 Flash 7524 & 45 52 1) MODE[2:0]{H A~
011.

PR R R B2 ITAG I D A RIIE$ZE A flash gF2 0, H P
7E JTAG Ui/ EIR SN, SSPI I F X SPI Flash #4174 F% .

2-21 %A config-mode[2:0]=011 #4742 SPI Flash 2= E

a N
( Start J
\_ J

l

- ID Cod (?///,,,,,,/kY» See RaadlDCode

{
N

Transfer
Program_SPI Instruction
(0x16)

\j

Program (or read) SPI
through JTAG

2-22 GW2A &% JTAG &3l SPI & 3% 0x06 35S HFFE

TP Sttes (@ XX @ q 0 €D,
™S + T
DI ! orr | ome! oms| ora! oR2| ORZ DRt DRo|
. 0x06(MSB) N
TDO

1 Run-Test/Idle
2 Select-DR-Scan
3 Capture-LR

¢ Shift-DR

5 Exitl-DR

6 Fause-DR

7 Exit2-DR

3 Update-DR

28(33)
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& 2-23 GWIN %% JTAG #3l SPI %% 0x06 iE S FE
e LU L e

TAP States (@ X BADABAEAD @ (B X ®X 1
™S L in
ol E|:>|=.7 CRE ' DRS  DR4 | DR2 . DRZ | DR1 . DRO
Y 0x06(MSB) J

TDO h =

1 RunTest/Idle

2 Select-DRE-5can

3 Capture-DR

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DE

SEHBoundary ScantE3 %R SPI Flash

ZE R AR, 218 H Boundary Scan 77 R Zs 5 SPIAHEE HIFPIRA
KSLHL SSPI IR, M4 AE A #E Flash.

ZA R FH 1) Boundary Scan Chain KJE4 8 fi7, 4 2 f7.41A %5 N I
IR, W 2-7 Pion, B KIEPR Boundary Scan Chain 58—k SCLK 3
) 8

& 2-7 ERRTS

Pins Name of SPI Flash SCLK CS DI DO
Bscan Chain[7:0] 7 6 5 4 3 2 1 0
(ctrl & data) 0 0 0 1

iE!

o ctrl:0 XM, 1RRHIN;
e data:0 RRIEEFE, 1FRrEHEFE.
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& 2-24 3K Boundary Scan #4312 SPI Flash Hi2R~EE
' I

( Start )
o ‘ %

v

—_IDCode -

X
N

See RaadIDCode

Transfer
Config Enable Instruction
(0x15)

/

Transfer
BSCAN_2_SPI Instruction
(0x3D)

/

Program (or read) SPI
through JTAG

Transfer
Config Disable Instruction
(0x3A)
/
4 N
( End J
. S
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2.2.13 i£BY Status Register 0x41

I Status Register, AP HI W 884 PIRAS, 402 15 Dl
wakeup. A& EAFAE timeout %, id KIGH IR, cre RIS IREE .
Status Register 34 32 {7, #LHUFE 472 0x41, B /75 Read ID Code

—H.

Status Register [ X a3k 2-8 fiiw.
= 2-8 Status Register & X

Device
Status GWI1N(R)-1/2/4 GW1N(R)-6/9 GW2A-18/55
Register[31:0
0 CRC error
1 Bad command error
2 ID verify failed error
3 Timeout error
4 0
5 Memory erase
6 Preamble
7 System Edit mode
8 Program spi flash derectly
9 0 autoboot state 0
10 Non-jtag configuration is active
11 Bypass state
12 Gowin VLD 0
13 Done final state
14 Security bit final state
15 Init done Encrypted format
16 POR end Egﬁ{ymed keyis
17 0 Flash lock 0
18-31 0 0

TN653-1.05
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2.2.14 3% B User Code 0x13

User Code 35 32 17, EHUIE 4 /& 0x13, I /7 5 Read ID Code —5{.
UserCode ERIAfE A & FS U4 checksum 1E, 1] 7E Gowin Designer
o E e

2.2.15 EhNE; 0x3C

ZIB A ER 218 FPGA M flash F st BRSO/, FFECE 2] SRAM.
I JTAG # ik Ki% Reprogram (0x3C) 4. Noop (0x02) #54,
A AR AFE N, AR Ffi & Reconfig_ N & .

2.2.16 B SRAM 0x15

ZIE A 1E 2B SRAM.

i JTAG Kk Kk i% ConfigEnable (0x15) #§4 . EraseSram (0x05)
64 . Noop (0x02). ConfigDisable (0x3A) #§4 . Noop (0x02) F§%,
A SRAM [X 15,

3

£ %% EraseSram (0x05) #4. Noop (0x02) Z /5, B4 E BN ESSHIERTTE:
e GWIN-1 &ERtEH 1ms;

e GWIN-2/4 &%E/[E) 2ms;

e GWI1N-6/9 &%ER/T[EH 4ms.
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