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1.4 RiE. 4ingiE

1.4 Ki&. FEREIE

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

® 11 RE FEWIE

ARG FinkiE e EP
FS file Fuses file A5 e B B 1) ASCI S
Configuration Configuration fid & FPGA SRAM [X 38 {3l 72

Configuration Data

Configuration Data

it B FPGA SRAM [{134R

Bitstream

Bitstream Data

it B FPGA SRAM [{13i4E

Configuration Mode

Configuration Mode

Ko B AL, ¥ Configuration Data V5

EFlash/EmbFlash

Embedded Flash
Memory

FPGA W & Flash 1728

Internal Flash

Internal Flash
Memory

[5] Embedded Flash

Programming

Programming

¥ Configuration Data 3% 3|
Embedded Flash &% External Flash 17fi#

FPGA 4t-F Configuration %

Edit Mode Edit Mode Programming FiE st

FPGA f£ Configuration &% Programmin
User Mode User Mode SO, I LM OB,
LSB Least Significant Bit | KA %% (5D
MSB Most Significant Bit | A 2% 67 (5D
TAP Test Access Port W5 i)
Security Bit Security Bit Z4afr (ffi SRAM [8]32 7K Sy ey HL T
Bscan Boundary Scan AR AR

1.5 FARZ SRR

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

WEESAFKRAR.

Mk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
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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 BEEEAEMENX

EHARR /0 27 i B

JTAGSEL_N' | I, 9855 L4 | Bt JTAG & IM GPIO 1R E AT B, K- AR

TCK? | JTAG AT BhT

T™MS I, AERES Ehe | JTAG B ATAL A

TDI I, Wk Edr | JTAG #4T R

TDO ¢} JTAG H: 47 Hd i

E!

o [1]RBEY ITAG ML E A RECOVERY R7AH BBEHERBaNTiEE, JTAGSEL_N
ESHEY;

e [2]TCK{E5FEE PCB LiE#E 4.7K TNhH M.
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2 Bd B AEES (Configuration&Programming) 2.1JTAG it B 5=,

E 2-1JTAG R EEREEREE

FPGA

——» JTAGSEL_N

» TDI
JTAG PORT
» TCK
» TMS
< TDO
!

e X JTAGSEL_N kR HAIREME, APERER ITAG EMERKIRFIFT, B EHE
BI% MODE iR B AIEBHEEMEN (BB, WEEHH MSPI) & &k B tbiFn
HIETWE EZIE, ARLEEFHHITITAGEER, SHENBFER, JTAGE
i3T5 GPIO;

o JTAG BLERNEHEPSNZER _F R =T 25MHz.
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2 fig Akt (Configuration&Programming) 2.2 e E

2.2 BLER2
2.2.1 JTAG 3|BIENX

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

TMS: TR e R, TMS FR 1 E JTAG 4L T 3Rk i e =t
TDI: M E R A, FdE@E TDI A JTAG [H;

e TDO: MAZiHnid, ZdEiETL TDO M ITAG M .

2.2.2 TAP IR7SHL

MR 7 ] RSB R B S T A ds s s 7 2%, (%2 TDI
M TDO ZIH. —Hkit, a4 aAasH FEBEFAMMEIETAE, IR
SHUAEE S, ATk — M3 7 %R TCK & & TMS FZHRE, Wk
2-2 fli7Ro
[ 2-2 TAP R7SHL

1 CEI’EST-LOGIC-RESE'H
5 J

o(" [ RUN-TEST/IDLE ! —.[SELECT_DR_SCA@1—.[SELECT-IR-SCAI\DJ
1 0 1 0
CAPTURE-DR

CAPTURE-IR

2.2.3 TAP €1

TN653-1.07

IR TMS NEHESE G845 “17) F4E TCK i AN % /0 5 ANk fik
W CBEEBRR 5, B4 TAP Z4, MimsLBibat T H e IRE& R TAP
RSP R Z 5 EAALRAS, X ITAG £ 1 AR IE #5557

E!
ZIRETEAL CPU Fohig.
!

e 7Ei# Shift_ DR 5 Shift IR JAZSE, TDO ERIEIEN TCK & BFFIRE;
e 7EI Shift_DR 8% Shift IR JIRZSES, HIBRATEAL;

e 7EETF Shift DR 5 Shift_IR BF, BB,

o EABENRHBENRIKL LSB;
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2 fg B AnBEst (Configuration&Programming) 2.2 e E

o —BEfi, HEHESHERESREY.
224 BEFERNBIET T8
BRI R AL AL, RS HLIR BT 42 i) 5 N S AR -
o JEAFAFAE (IR) HHl;
o HiEFAfi4s (DR) Hifh,

TEFR 2 F AT R RRAE R, 76 Shift_IR RS, MR EdEsIE4A1ES
FAFA, KIERERH LSB 173, (RBEAL B 5532, 713 Run-Test-Idle
JRTR2 BRI, Wil 2-3 Pk

TR AR E, 7E Shift DRORAE, (L5508 445 5iE
ZTAA7A, WK 2-4 Ao . B 5 R A LSB iE 2 MSB Uik T BARERAE

E 2-3 tESFFeE F

™S
TDI --( IRO IR IRz IR3 R4 IRE IRE IRT )-
TAP states MDY @ SHIFTIR @ x@ Xa
() -SelectR-Scan (3 ‘Exit1IR (8) Run-Test-ldle
(2) -Capture-R @) -UpdateIR
B 24 BiEFFRREIRF
™S i L

GEEY T Y @ SHIFT-DR @ XE L6
“Select-DR-Scan @ ‘Exit1-DR ‘Run-Test-ldle
“Capture-DR Update-DR
!

o HEEZEEM GWINR). GW2A(R)AFI FPGA fh, 154 FFEEMEKERN 8 {i;
o IREMEENTES, BIEFERNKETEK.
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2 fig Akt (Configuration&Programming) 2.2 e E

2.2.5 iEE ID CODE St45l

ID Code EJl JEDEC ID Code, & FPGA #34:1— N EEAFRIR,

s FPGAID Code KN 32 i, TR T m=ifs FPGA 11 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 hS1B
GW1N-1 h09002 h81B h0900281B
GWI1N-1S h09003 h81B h0900381B
GWI1NZz-1 h01006 h81B h0100681B
GWIN(R)-2 h01001 h81B h0100181B
GWIN(R)-2B h11001 h81B h1100181B
GWINS-2 HO03000 h81B h0300081B
GWINS(R)-2C H03001 h81B h0300181B
GWINSE-2C H03001 h81B h0300181B
GWIN(R)-4B h11003 h81B h1100381B
GWIN(R)-6 h01004 h81B h0100481B
GWIN(R)-9 h11005 h81B h1100581B
GW2A(R)-18 h00000 h81B h0000081B
GW2A-55 h00002 h81B h0000281B

BHU FPGA 48422 0x11, LU RPERLAEL GWIN-4B ID Code Al

YA ITAG 1 LAE A .

1. TAP Efi: TMS B N, ELEKIEZR /D5 H P E B

2. FEPIRESHLM Test-Logic-Reset 3] Run-Test-Idle;

3. RBIPIREHLE Shift-IR, MK H 46 k1% Read ID 54 O0x11, fHmifi

(BeJa—h0) KIEM RN B RRENLE] Exitl-IR, Rl & KIERT TMS

PE TR, & 2-3 45 8 N8R BN A& i 0x11 i #2H TDI A TMS
EAEAL, I Pl 2-6 s

& 2-3 Xi%$54 318+ TDI 1 TMS RI{ETL

TCK1 | TCK?2 TCK3 | TCK4 | TCK5 |TCK6 | TCK7 |TCKS8

TDI value

(0x11) 1 0 0 0 1 0 0 0
TMS 0 0 0 0 0 0 0 1
value

4. BHFPIREHL, M Exitl-IR £ Update-IR J5 1115 Run-Test-ldle, JF7E
Run-Test-Idle iz 17 £/ 3 /M4 ] 11

5. FaPIRENLF Shift-DR, &% 32 N4 E 1, HAESE 32 NI 4F R I%HT,
B TMS JE HF, S8R 32 AN 8 & B R R, Bk Shift-DR £ Exit1-DR.
XA, 7% 32 AN EIE L Y 32bits #id, By 0x0100381B, 41K

TN653-1.07 7(33)




2 fe BFES (Configuration&Programming )

2.2 e E e

2-7 FIi7w;

6. HIRAEE F| Run-Test-Idle.
2-5 iEHY ID Code RSN FRIZE

e

4
Move TAP to Shift-IR

h 4
Transfer
Read ID Code(0x11)
instruction (LSB)
&
Move TAP to Exitl-IR

v
‘ Move TAP to Update- ‘
IR

A 4
Move TAP to Run-
Test-Idle

I

A

Move TAP to Shift-DR

Transfer 32 clocks to
get ID Code
&
Move TAP to ExitlDR

Move TAP to Update-
DR

Move TAP to Run-
Test-Idle

e

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

™S

TAP States .-< @

1RO IR1 IR2 IR2 IRT .-
SHIFT-R
-Select-IR-Scan 3 -Exit11R (&) Run-Test-dle
[Z) :Capture-IR @ ‘UpdateIR

1 3 4 s 7 8 9 10 11 12 13 14 15

TCK

™S

& 2-7 i&£HY ID Code ¥iBHF 55010 FF

6 17 18 19 20 21 22 23 24 25

26 27 28 29 30 3 32 33 34 35 36 37 38 33 40

™ @@ o oz oo oes oes o oot NN
SHIFT-DR DY@ E

TAP States @

Select-DR-Scan
{2) Capture DR

TN653-1.07

(@ Exit1-OrR (B):Run-Testdls

@):Update-DR
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2 fig Akt (Configuration&Programming) 2.2 e E

2.2.6 it B SRAM %2

TN653-1.07

JEi A Host it B FPGA SRAM, i FPGA 2IlThfe, FlE SRAM A~

%% Configration Mode Pins 5201

iHiT Gowin Designer & 1184 AR s i S, B A ITAG 23 SRAM

HIBCE, T4 Host L & SRAM KRR, 4nf&l 2-8 Pk

1.
2.
3.

#7 JTAG B, TAP H AL,

BH% % IDCODE, KA /2fIULEL, Uthibn] Z;

BPIRAENLE] Shift-IR (#5477 74%), K% ConfigEnable 54 0x15,
J£H 3] Run-Test-Idle, AL FiE&% 2.2.4, 2.25.

1% Transfer Configuration Data $§4 0x17, B /F[H .

Fe kA& 2 Shift-DR (BUEZA72%), ¥ Configuration Data M & =13 FF
a6 (MSB), BRI, KIEAEBEAR RSN A

FEEPIRASHLE 2] Run-Test-Idle JR7S;

5 | Configuration Data #4745, 1§2% 2.2.7 HL SRAM i
s

k1% ConfigDisabled 54> 0x3A;

Ki% Noop 1654 0x02, 45 AL B IR,

9(33)




2 fe BFES (Configuration&Programming )

2.2 B iR

TN653-1.07

& 2-8 it E SRAM Hiig

N

[
-

( Start >
Check
-

Y-

See Read Flow

Transfer
Config Enable Instruction
(0x15)

Y

[Optional]Transfer Erase
SRAM Instruction
(0Ox05)

End

Y

Transfer Write Instruction
(0x17)

A

Transfer Bitstream(MSB)

Y

Transfer
Config Disable Instruction
(0x3A)

Y-

A

Transfer
NOOP Instruction
(0x02)

See Read Flow

Check
hksum Code

10(33)




2 fe BRI (Configuration&Programming)

2.2 B iR

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

“’/7

o

Start

A

~

/

Move TAP to Shift-DR

A

Transfer
bitstream

the whole
data (MSB)

A

Move TAP to Exitl-DR

A

Move TAP to Update-DR

A

Move TAP to Run-Test-

Id

le

TN653-1.07

End
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2 fig Akt (Configuration&Programming) 2.2 e E

2.2.7 i SRAM HI%RTE

b, SRAM HE BRI, o i [0,
M FPGA K] SRAM XI5z HL SRAM %¥i¥s, 1 2e M ARIEES AN SRAM I 4

fic & %40 (Security Bit), A H T IRIFISITH EdE, tRIEEdE %4,
ZAEMTEREE, N SRAM BRI IR N 1 GRS,

HAER R M Checksum-16 11507750, RIECRE 16 (ribAT 200, fJa4h

HEUIK 16 7.
52 2-4 8844 SRAM Miht ¥ E Fosbht <

Device Length of one address (bits/address) Count of address
GWI1N-1/GW1N-1S/

GWI1NZ-1 1216 274
GW1N-2/GW1N(R)-4B/

GWINS(E/R)-2(C) 2296 494
GW1N(R)-6/GW1IN(R)-9 2836 712
GW2A(R)-18 3376 1342
GW2A(R)-55(ES) 5536 2038

TN653-1.07

arwnNPE

© LN

N HEHFEN HEEGRAE, W 2-10 Bk

WA 2.2.6 AR, 1EBMEELTE 3,

& i% ConfigEnable 54 0x15;

3% Address Initialize 54 0x12;

K i% SRAM Read #54 0x03;

RSN Shift-DR (Bl 77 /72%), RiEHubEKERE IR, ES
WK 2-4. 2 K IE i JE — AN IR RIS s TMS, Bk3) Exitl-DR, i TDO
CEHUH B K B . B¢ )5 [ 2] Run-Test-Idle;

HEBES, RGN HEE g SdE, Hihks a3 B,

#i% ConfigDisabled 154 0x3A;

Ki% Noop 64 0x02, £5 A BLHUAFE

B BARE W E AT AE, 5 Checksum, JE 5N FS SCfdr 1
Checksum ttxf. AH[FIZRREEAH R . CRTZEDD

E!

$B7. 8 558 9 kERINF.
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2 fe BFES (Configuration&Programming )

2.2 B iR

TN653-1.07

& 2-10 B SRAM B%RT2

a |
( Start )
o /

Y

Transfer
Config Enable Instruction
(0x15)
4

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

'

—»z:::mmess is valid ———

|
Y
v

Read data of one address

Compute the

checksum(16bit)

Y
Transfer

Config Disable Instruction
(0x3A)

< End >

13(33)




2 fig Akt (Configuration&Programming) 2.2 e E

2.2.8 #EAEB Flash

TN653-1.07

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

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

T, GWIN R4 N E Flash R T.ZANE, % IJTAG JwfEsixa A6 2

K, EZ W& 2-5,

% 2-5 JTAG HJ TCK $SiZER

A TCK A %3 [l
GW1N-1/GW1N-1S 1.4Mhz ~ 5Mhz
GWIN(R)-2/4 2Mhz ~ 5Mhz
SWiﬁ(zFfi/ZGBv’v“lB@(E)-Z(q 1Mhz ~ 5Mhz

GWIN-2/4/6/9, GWI1NZ-1 i HiE

i
1.
2
3

B

13.

14.
15.
16.
17.

THEGN 4 GWIN-2/4/6/9, GWINZ-1 R4 A G IAE (HAfh A

520, K 2-11 Fros.

A7 JTAG 8, TAP EAL;

BHU% %% ID CODE, i RULAL, P inrik;

K i% ConfigEnable 64 0x15, I}FZIE 2.2.5 15 ik (1) Kk %
ReadIDCode 54 h1l i /7;

WS SRAM A# & (LFEMN4E Flash Bt ), 503E KT shess
i, DI 5-10 20,

K i% SRAM Erase 154 0x05;

Ki% Noop $54 0x02;

7£ Run-Test-ldle #4244 (Run-Test), 4L Ay 6ms;
%% SRAM Erase Done $54 0x09;

3% Noop #54 0x02;

. £ Run-Test-Idle #4774 &b (Run-Test), ##4: ]y 500 u s;
. 1% EFlash Erase 54 0x75;
R EIRESHL: Run-Test-Idle -> Select-DR-Scan-> Update-DR ->

Capture-DR -> Shift-DR -> Transfer 32 bits-> Exit1l-DR -> Update-DR ->
Run-Test-Idle;

/£ Run-Test-ldle Fr&2 =404 (Run-Test), FF&ERT[AIY 120ms, i
AIRER, WK 2-5;

& i% ConfigDisabled 154 0x3A;

3% Noop #54 0x02;

K i% Repogram 154 0x3C, f{i#i Flash i 7] SRAM Jin#;

3% Noop #54 0x02.
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2 fe BFES (Configuration&Programming )

2.2 B iR

TN653-1.07

& 2-11 #f% GWIN-2(B)/4(B)/6/9, GWI1NZ-1 N8 Flash & 7T2

( Start )

Y
Transfer
Config Enable Instruction
(0x15)

\
Transfer
SRAM Erase Instruction
(0x05)

Run-Test 2ms

Y

Transfer
SRAM Erase Done Instruction

(0x09)

Y

Run-Test 500 us

Y

Transfer
EFlash Erase Instruction

(0x75)

Y

Move TAP through
Run-Test-Idle ->

Select-DR-Scan - -> Capture-DR -> Shift-DR
-> Exit1-DR -> Pause-DR -> Exit2-DR -> Shit-DR -> Exit1l-DR

-> Update-DR -> Run-Test-Idle

E!

Background Programming B, 28RS X ISIRIE.

Y

Run-Test 150 ms

Y

Transfer
Config Disable Instruction
(0x3A)

Y

Transfer
Read-ID-Code Instruction
(0x11)

Y

Transfer
Repogram Instruction
(0x3C)

Y

Transfer
Noop Instruction
(0x02)

Y
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2 fig Akt (Configuration&Programming) 2.2 e E

TN653-1.07

GWIN-1(S)#F&RIE
GWIN-1(S):ts F 8 R FE , 5 GWIN-2/4/6/9, GWINZ-1 H fi A A,

1 J% 3% ConfigDisabled #i54 0x3A;

1.
2.
3.

8.
9.
10.
11.

Ki% Noop F54 0x02;

1% Repogram 54 0x3C, i Flash %4 7] SRAM fin#k;

Xi% Noop $54 0x02,

K 2-12 Fiowe

2% GWI1N-2/4/6/9, GWINZ-1 #Ekrifife, HEPE 1 3 11;
BaiRESHL, M Run-Test-ldle %] Shift-DR, 7=4: 32 M8 (TDIES
TRFFIRET ). FE5E 32 NI b [E I F2 2 RS ML 2] Exitl-DR, H4id
Update-DR [A] 2] Run-Test-Idle;

HE LARPIR, B3 65 Kk

7£ Run-Test-ldle #4772 E 4 (Run-Test), FrEEITE Y 150ms, IAb
HMFEENR, WK 2-5;

& i% ConfigDisabled 154 0x3A;

Ki% Noop $54 0x02;

1% Repogram #54> 0x3C, {i#i Flash ###11 SRAM n#;

1% Noop $54 0x02,
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& 2-12 #8B% GW1N-1(S)IEB Flash Fiz

C St

art )

A

/

Config Enab

Transfer

(0x15)

le Instruction

A

/

SRAM Eras

Transfer

(0x05)

e Instruction

Run-Test 1ms

A

/

Transfer
SRAM Erase Done Instruction
(0x09)

A

/

Run-Test 500 us

A

/

(Ox

Transfer
EFlash Erase Instruction

75)

A

/

Repeat 65 times:
Run-Test-ldle ->

Select-DR-Scan -> Update-D

R -> Capture-DR -> Shift-DR

-> Transfer 32 bits -> Exitl-DR

-> Update-DR -

> Run-Test-Idle

A

/

Run-Test 96 ms

A

/

Config Disab

Transfer

(0x3A)

le Instruction

A

/

(Ox

Transfer
Noop Instruction

02)

A

/
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GWINS(E)-2(C)#Ek# 2

GWINS(E)-2(C) B &M WN & Flash, Bestif EyEREIX 7y, MW R:

(AIETD KA 1D A2 5 VLR

2. Ki% ConfigEnable #§4 0x15, IsfJF 2 2.2.5 firik 1) k1% ReadIDCode
84 hi11 i F,

3. (A& WREEERZE ) flash, Ki% Flash 2nd Enable 54 0x78.
E!
ERRE = Flash BI%& 2 FPGA R &bF Wakeup #k7%S (Status Code # Done Final
NMA L;

4. ‘%i% SRAM Erase Done 154 0x09;

5. BIPIRAEHLE Shift-DR, F=AmH N 110ms B8, thAbF AR EK,
W5 2-5;

6. KiX ConfigDisabled 54 Ox3A;

7. JXi% Noop 54 0x02, JFEZ.

=

2.2.9 4RFZAIEB Flash RIE

TN653-1.07

M & Flash Lk 256Bytes y—~ X-page, &1~ X-page 77 % 64 1~ Y-page,
Y-page 7 4Bytes.

% —> X-page 15— Y-page, M THriK Flash &7 AT LLE %
Autoboot (HZNINED ThaeskHlELTife. 1k 2-6 fin. 24— Y-page
5 N\ Readable-pattern 5, 73 Flash #4f; 45— Y-page 5 A\
Autoboot-pattern Jio, #84:7F autoboot mode < H ZI4E Flash ¥ds n# 2
SRAM ;. K455 N\ Readable-pattern J5 7 A& HX Flash, HAhfE LA RE
B2 . 2 45 Backgroud programming I Rg 12544, A 7 18 Autoboot-pattern.

AT, GWIN RFINE Flash K TZARE, X JTAG Zmfesif A [F] 2
R, HSN, 2.2.8 24 H Flash > # 2-5 JTAG 49 TCK S 2K,

% 2-6 Readback-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
GWI1N-1/
GW1N-1S 0x07,0x07,0x30,0x40

GWIN(R)-2/4
GW1N(R)-2B/4B/9
GW1NZ-1
GW1NS(E)-2(C)

0x47,0x57,0x31,0x4E
O0xF7,0xF7,0x3F,0x4F

ZmEE NS Flash i A2 40 1A 2-13 fos:

1. f# IDcode +& 75 ULAL;

¥ Flash;

3. &I IGUFEBERRET, "l s Status F A Ay, Besfbam e
W JFORNBRE R BIWIGEIRAS, X8 Sthesk il GWINS R4 pedid & E
Status > HJ W7 ;

4. Ri% ConfigEnable #54 0x15;

PL X-page NHAL, BEIXE—A X-page, HELEFKTE;

6. &i% ConfigDisable 54 0x3A;

N

o
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7. Ki% Reprogram 54 0x3C, ffi#8fFn#k Flash fI%#E 2] SRAM;
8. 1i%HY Status Code/User Code iiF 2 75 In#Ek 5 3

2-13 YRFEAIER Flash FIEHE

( Start >
|§'&e§§e Y- See ReadIDCode

Neg |
e Y
"

Erase Flash

Program the first X-page
» Y» * with readable-pattem
N

) A v

~_Transfer ] N
Config Enable Instruction Erase Flash
(0x15)
Y :
Program Bitstream to Transfer

pages, one page have 64 .
o X- Reprogram Instruction
pages, one X-page (0x30)

have 4Y-pages.
Transfer

Config Disable Instruction
(0x3A)

See Read EFlash N
N
Y
Same as FSfile?

Transfer
Repogram Instruction <Y
(0x3C)

A
Transfer
Noop Instruction
(0x02)

A

( End

o/
i

TN653-1.07 19(33)
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YmIE— A X-pageiifz
e — X-page ML FHEIR, 1
K 2-14 FliR.

& i% ConfigEnable 54 0x15;

Ki% EF-Program f54 0x71;

HBEN Shift-DR & i%ht $odfs *;

HAN—A X-page HIEHE .

— Y-page 3t 256 N, 4> 64 IR, FFIRZAFE ABytes (EI4wfE—A

Y-page); Y-page H#EiE G LSB /7 NE AN AR LA 2-15.

5. H5— X-page ZJi, GWIN-1(S)#sf 7 E 4T 2400us K [ F o,
GW1N(Z2)-2/416/9 R 5347 EHAT 6us IS K IR B, HAh RFIZRIA
e VANE R

6. AKX X-page ZiFLsetE,

!

(1]t st FiEtE Nt 32bits, HAIK 6 fIRE, Hlanttbit’y b'00010011 (0x13) BF, BRI

It b’ 00000000000000000000010011000000, ZHbHEEIEETE LSB HFRBEAN, ®E—

A~ bit Bk Shift-DR.

A

TN653-1.07 20(33)
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& 2-14 X-page miZRIZE
( Start )

A

Transfer Config-Enable
Instuction (0x15)

A

Transfer EF-Program
Instuction (0x71)

Address index >0

Delay 16000ns in Run-Test-
Idle

A

| Transfer address data (LSB) |

\
| Delay 16000ns |

A
| Program 1 X-Page |

Y
Delay
6uS (GW1N(Z)-2/4/6/9)
Or
2400uS (GW1N-1(S))
in Run-Test-Idle

A

21(33)
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YmIE—ANY-pageiifz

Y-page Znfi b id B B /NS, BRSO\ 4Bytes, B S N EAE
LSB 7 E AN, Wkl 2-15 Fios.

FNTER, AR RIS EoR BT Run-Test LSRR 5 AN ERL, FF
HELITAG Bl Bh 2 2 s AR 25k, Wk 2-5.

FIRE 55— Y-page, GWIN(Z)-2/4/6/9 %%k Run-Test 13-15uS,
GW1N(S)-2(C) & %1%k Run-Test 30-35uS, HAth R 2R FE,
!
3B M Configuration Data BUE 1 4Bytes, 7£ Shift-DR S #IEEFENFIRMFIES A (LSB) .
2-15 Y-page SRizHRiZE

( Start )

.

Move TAP to SHIFT-DR

.

Transfer 4 Bytes (LSB)

:

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

.

Run-Test 13uS(GW1N(2)-
2/4/6/9)
Or
Run-Test 30uS(GW1NS(E)-
2(C))

'

( End )

2.2.10 BB Flash F#i1E

TN653-1.07

FEEL N HB Flash FEMEYE, X JTAG 1) TCK AR ER ., Wi 2-16
ﬁﬁﬂ_‘—\‘o

BEEX B Flash 7] CAER @A & esk flash B Rt fE, HE e EMRS
A K] Readable-pattern 442 XfT- GWI1N 1fi 5 , 5 A\ Readable-pattern
Ja I K i% Reprogram(0x3C) A Noop(0x02) m] 1 4 6 flash 4-F Readable
>Ijilj‘l_§o

22(33)
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% IDCode (ATiE);

& i% ConfigEnable 54 0x15;

k% EF-Read 54 0x73;

Ki&BEL Flash fgiaihidl 0x0; 7732:[F 0 1’5 X-address [

12 64 4> Y-page B2 —1> X-page;

BRI — X-page AT BEEH kb, Hihk& B3,
EHE Y G, Ki% ConfigDisble 54 Ox3A 45 B L «

2-16 BN ER Flash F1EE

B N Ok wNPRE

( Start )

G /

:

— Check ——
ID Codg/,,,,,,,,,

See ReadIDCode —

N

) J
Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

v

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(0x3A)

v

e I
( End |-t
\_ /

TN653-1.07 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

_—
|

Move TAP to SHIFT-DR

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

i

Move TAP to Exitl1-DR,
Update-DR & Run-Test-Idle

|
e

TN653-1.07 24(33)
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2.2.11 HEIER (Background Programming)

VAR AT N T A AT AT Zh RE M 0L T T8 SO, X Flash #E47
pesk. JFHAEMBGH M BRI, REWOREF 10 R3S, T K2 GWIN4
i SRR (Background Programming) F+2¢ N & Flash $E ()i
FrE K.

2-18 GW1N-4 Background Programming #R#2HE

Start

Flash Erase [

A 4

Flash Program

NG

Verify Flash Readback

N Y

Y

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

A 4

Toggle
reconfig_N pin

y

Transfer JTAG Instructions
“NOOP (0xFF)”

Y
End

TN653-1.07 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

@

Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR

(Transfer Extest Instruction

0x04)

v

Update-IR

v

Run-TEST/IDLE

vy

( End >
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2.2.12 4wF2SMEB Flash
1 FPGA 1] \MAMES Flash /g i s, Bhdiid JTAG Bk
kAN Flash.
2-20 JTAG #O4F25MB Flash FHEREE
FPGA
Flash
TDI MCLK » CLK
» TCK MCS_N » CS_N
JTAG PORT
» TMS MI |« DOUT
< TDO MO » DIN
! 7

tk[E X JITAG O %wIZINER Flash & /N&#%[E, MODE HIREH “0117 GAFRFIHaR(E
RFEIMER Flash A4 MODE {&).
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K config-mode[2:0]=0114#ER &R SPI Flash
B AGEE ITAG #2 4R FE4M 8 Flash 7 54 5 4 2 i MODE[2:0){& M

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 2R~ =E

“’/7

\_

~
Start )
_

__— Check
T IDCode _—

— Y See RaadlDCode

[
N

Program_SPI Instruction

Transfer

(0x16)

Y

Program (or read) SPI

through JTAG

\"/7

o

~
End )
/

2-22 GW2A &% JTAG &3l SPI & 3iX 0x06 35S AR E

TCK

TAP States

TMS

TDI

TDO

S A O O

(@ X OX@ X BXOXD) @ (B X @
[ [ B B I N
% DRY DRE ORS DR4 DR2 DR2 DR1 DRO ?
0x0B(MSB)

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

4 Shift-DR

5 Exiti-DR

6 FPause-DR

7 ExitZ-DR

3 Update-DR

28(33)
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TCK

TAP States

™S

TDI

TDO

& 2-23 GWIN &% JTAG #&#l SPI &% 0x06 I8 $HFE

Yyt

D A2 XB0A@XBABAD @ (B X ®X 0

'DR7 DR6 ' DRS | DR4 m DR1 ' DRD !
i 0x06(MSB) .

1 RurrTest/Idle

2 Select-DR-Scan

3 Capture-DRE

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DE

KM Boundary Scant®3\J53RSPI Flash

ZAE K JR B, 248 ] Boundary Scan 177 50428 5 SPI AHEE BIHPIRAS

KSLHL SSPI Y, MITigmFe A Flash,

ZAR 20K H ) Boundary Scan Chain K4 8 i, 4 2 gl & X N A5 TR

R, W 2-7 Fior, BRIZEFIX Boundary Scan Chain 58— X SCLK i
ij] o
=< 2.7 BERRE

Pins Name of SPI Flash SCLK CS DI DO

Bscan Chain[7:0] 7 6

o
IN
w
N
=
o

(ctrl & data) 0 0 0 1

E!

ctrl:0 TR, 1RAMA;
data:0 ®REEBEFE, 1 FRrmBEF.
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[# 2-24 3£ Boundary Scan #£3\4%#% SPI Flash R ~EE

a I

Start J

o /

v

CheCk\::::kY} See RaadIDCode
ID Code/

{
N

Transfer
Config Enable Instruction
(0x15)

\ J
Transfer
BSCAN_2_SPI Instruction
(0x3D)

A

Program (or read) SPI
through JTAG

J
Transfer
Config Disable Instruction
(0x3A)
J }
4 N
[ End )
o %

TN653-1.07 30(33)
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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

Fszgslgt?sster[?,l: GWIN(R)-1/2/4 gwmgé)-zc gwm(ﬂ'@ 2 GW2A-18/55

0 CRC Error

1 Bad Command

2 ID Verify Failed

3 Timeout

4 0

5 Memory Erase

6 Preamble

7 System Edit Mode

8 Program spi flash derectly

9 0

10 Non-jtag configuration is active

11 Bypass

12 Gowin VLD(1) 0

13 Done Final

14 Security Final

15 Ready(1) Ready(0) Ready(1) E)?ﬁgfted

16 POR(1) E_ncrypted key is
right

17 0 Flashl Lock Flash Lock 0

18 0 Flash2 Lock 0 0

19-31 0
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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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