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Edit Mode Edit Mode FPGAW a7 4 F¥alb— a3 %
—RFETTe /73 7%€E— KT
bHZ LR LET

EFlash/EmbFlash Embedded Flash FPGA @4 > F v 7 Flash

FPGA Field Programmable Gate Array Z K ;’;; PRI TNT I T

FS file Fuses file a7 4 FXal—a T —EEE
70 ASCIl 7 7 A v

GPIO General Purpose Input Output Gowin 7’1 77 <7 /WILH 10

12C (I2C. 1IC) Inter-Integrated Circuits 12C /N A

ID Identification ID tFask

IEEE Institute of Electrical and Electronics KEESE T

Engineers

Internal Flash

Internal Flash

Embedded Flash & [/ U

CaALV N TAN T I g

JTAG Joint Test Action Group 2
LSB Least Significant Bit I FALE > - (HB5E)
LUT Look-up Table W I T T T—=T )
MSB Most Significant Bit e FATE > ()
A — o 1 Lo 1 A
MSPI Master Serial Peripheral Interface A ¥ITN YT =7

e BE—T—RA

Programming

Programming

Configuration Data = 4> F v
Flash £7-134 75 v 7 Flash iz =
A A WA= R S

SCL Serial Clock Eo/A=274

SDA Serial Data 2C 5 —#

Security Bit Security Bit X274y N(SRAMDY — K
Ny 7 B High 123 5)
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1R~ =27 MO T 14F 7 =H)L « PR —F T 4— K w o

MEE, WEEE IEA R it

S0 Lo 1 Tl > —
SPI Serial Peripheral Interface VATV BRI T = I A

Tz —XR
SRAM Static Random Access Memory AL T 4 v 7 RAM

. . AL —T TR T 2T

SSPI Slave Serial Peripheral Interface N H T e
TAP Test Access Port TARNT 7 EBAR— R
User Mode User Mode FPGAR=a 7 4 Falb—a D

BICE Yy S R EATT 5E— K

14T 7= bR —1b 74— X7

GOWIN & X = &7 Z— &, efii g7~ — b & THf L Tw
F9, HHICET L ZEM., ZERIZOWTIE, Bt TBRWE D
ELIEENY,

R—LAL_— . www.gowinsemi.com/ja

E-mail : support@gowinsemi.com
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2 FHEEOFHA

14 77 =N - b R—FreT 41— w7

H

& DA

ol

AEEX, FIZGOWIN I a4 7 Z—FPGARIN o7 75 I v
Jear74Xalb—a RIS K72 HEEIZ SV TR

Liﬁ‘o

x 2-1 FFEOBHA

ik

U
B

~7'v 77 2 7 (Program)

Gowin Y7 =T WNERMLIZE Y A MY —LAFT—H
. FPGA OA > F 7 Flash £7-1X FPGA L £kt T A4
7F v 7 SPI Flash |ZE&E X ATr 7 v A TT,

a7 4 Fal—T g
(Configure)

Gowin V7 N =T DRAEKTHE Y AN —ALT—X
. A 7F v Flash 72134 F v 7 Flash 725,
FPGA ® SRAM (a2 — R4 A7t X Td,

GowinCONFIG

WHDOITAG =2 7 X ab— a3 UE— RIIMA T,
GOWIN I oz %7 % —FPGA #.5L1Z. AUTO BOOT =
Y7 4Fa2lb—rar, DUALBOOT =27 4 X = L—v
g, MSPla> 7 X2l —Y3y, SSPlaV7 4%
L—yay, SERIALaZ 7 4 FXa2b— 3y, BLW
CPUz 7 4FXalb—Yaryplfoary7 4Falb—3
YE—REYR—-NLET, TN AR ER—FT5
GOWInCONFIG =2 7 4 ¥ a2 L —3 a vy E— RO, 7
INA AR L Ny iy — VB A TN THERRY 7,

MODE[2:0]

GowinCONFIG (ZB89 % 3 2D MODE B> DfEZE %+ L %
B

AUTO BOOT =27 1 %
ab—Tg

FPGA XA v F v Flashh»ba 7 4 X2 b—v 3 7
— A AL Car 74 Xal—a r2ifTnwEd, =
DE— RaVR— N T D DITRERMET S ADHTT,

DUALBOOT =2> 7 1 =%
o b—v g

2Oy NA RN —LT 7 AL, ENENA L TF T
Flash & 475 v 7 Flash IZf&fF &4, 47 F v 7 Flash |2
rrarvr 4 FXar—v g kBMLESRE. FrF oS
Flash \IcW] W ¥z Carv 7 4 X ab—ya &0 ET,

UG290-2.7.2J
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2 FHEEOFHA

147 7 =H)N « biR—F LT 4 —FRv o

ik

=S
-
—

DF— REVR— M T 50T RFHEIMET NA ZADOLT

w.&;

MSPl =27 =21 —

g

WGA@VX&~(m%w)tLT'SM4V& 7z —
2HENLTCA7F v Flashmbary7 4 Falb—v gy
TR AL Car7 4 Xl —rarw2{1H 7 utk
ATT,

SSPlz 7 ¥ a1 —v

g

FPGA [XA L — 7 (slave) & L CEIEL, i~ A ¥ —
SPIA{ X —T7x2—A%Z N LCEY hARN)—LT—F%
EXAALTa Ly 74 X2l —2 a3 LFET,

SERIAL =z 7 ¥ =2 L
—v'g v

FPGA [ZA L —7(slave)& L CEMEL, i~ A ¥ —
VINA B —T2—A% N LTEY hA RN —ALT—X
EEXAATIV T 4 X2 lb—rar LET,

CPUzZ 7 fF a2l —

=V

FPGA (XA L —7(slave)& L CEMEL, S~ A X —[I/]
TUNA L E—=T2—A(T—ZRI8 Yy ML TE
v AN —=ATF—FEEIALTI T4 Falb—Ta
Y LET,

2Ca2> 7 4 F¥ a1 —v
g

FPGA |[ZAX L — 7 (slave)& LT, i~ AFZ—TI1PC 1~
H =T 2 =A% N LTy hA KN —ALT—HEEZXAL
Tary 74 FXal—yarLET,

MULTIBOOT =7 ¢ %
o b—Tg

MSPl =t 7 4 ¥ o L—3 g »F— ROJRAEMA T, FPGA
NAT7F v Flash DELRDT FLANPBE Yy FA R —
AT =R AL Car7 4 ¥al—a 352 ¢%
BLET, =2 —2RIOEY FA N —AFT —FIZIRD
ay74Falb—rvaryYHEy AR —AT—HDr—
R7 RLREZEFEZAAR, RU—FXT LW EE
RECONFIG NZ NV HLTT—X AR —AL 774 )b
ZUIVHLZ Cary 7 4 Xal—iarLFET, MSPIE—
R&HR—r925 FPGA B GITT X TCZDE— e HR—
=S

VE— T v 77 L—F

2—HW—DT7 IV r— a3 F I FD1HOTT, OFD
FPGA NEMEZ B L7214, 7 v 77 L— FLTZWGEA,
if}% FMgfECE Y AN —LT =2 524 T7F v
Flash Ic & & iAZ, = L CRECONFIG N % U 44 27
FFFARNT =T v ST HIETFPGARE 7 F v/
Flash 20267 —Z ZHiAH L Car7 ¥ ab—a o7
HEHIZLET,

FA P F x—

FPGA 7 /31 A & BEHNZHHe T 5 Fik, HEFIRICT =—
DHFENLTFT AL R a7 4 X2l — g T, F—
ZIXEET N A AR TTCOAIRETE E T,

2 —H—F— F(User
Mode)

FPGA D=y 7 4 Xal—3a UNET Lk, HEs

—CEINDHZEERLET, 27 4 F2b—T3
YECEREEOIOICZENT A EIX, 22— —F—F
TOHENTT,

UG290-2.7.2J
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2 FHEEOFHA

1477 =00 - A= h 74— K3y

ik

el

S

£ — F(Edit Mode)

TRA AT T FGI T a7 4F¥al— g Tx
HE— RTY,
WEET—FTIE, 2074 X2l —a U EUX@EEo 10
ELTHERATET, BHorrofigng A o vB—x
ALV ET (NI 7T RT T 7 —ROGE%
fr<),

GOWIN I 2 &7 % —FPGA 7 /34 A® ID f5i#% T7,

D CODE S U DT A LA O E B D E T
Z—HF—N LTS FPGA F3A AD2—F—ID Th
USER CODE @ Gowin 7a 7 I 777 Ny =TENLTT /A A

IEXALZERTEET, /K328 v D USER
cmDEﬁﬁf FENET,

TXa2UT7 4 EY b
(Security Bit)

GOWINEIa v #J7 Z—)NFPGA®RI,Oa 7 ¥ L
—var T — X ERET LD LT, 22—
P—NF A 2D SRAMIZEFX 2 U T 4 By NREFHLD
By AR — AT —HEEXALTERIT, b T —X
ZU— RNy 7 T&ERHA, T 74/ Tl Gowin V7
Y =27 ET_RTOFPGARGEDOE Yy hA N — LT —%
IZEX2 U748y FEFRELTWVET,

Arora 7 7 2 U —® FPGA i CH R — K SN HHRET

-2 (Encryption T, WEfbEnizty A MU —LANRFPGAIZEZIAEN

i 7r{E(Encryption) B, FALRAENEFNCRES LTS — LA
L. BABKIT 2 L @b LTF A A& EH L £
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3y FA MY =LA77 A NLOER 31 A7 a L OFRE

By PR MY —AT7 7 A VOWER

GOWIN X a2 %7 ¥ —FPGA#MWDOT v s I I 7 - ar7 4%
2 b—3 g VORMERFEHT 5121, Gowin VY 7 b U = 7 TR T B 4
ERH Y FT, HRICIZECZ 7 Fal—2a L ErDLELEE Y
NARNY =LA77 A NVOHENEENET, ZOEI > arTiE, EiE
v RARY—AT 7 A NVORERIZOVWTHHALET, a7 X2l —
3 VEVDOEZEDOFFEMIONWTIE, 4123 7 4 Fal—v g B
DL EALEZR LTI EIN,

AT 4 X2 b—Ta T EREDOIEREIZERET A 70D,
GOWIN [Z FPGAHF D E Yy hA N —AT 7 A WIZT 7 4/ 5 TCRC
TNITYXALEEBML, X274y FERELTWVET, a7+
Xal—agrvf, ANF—ZFVTAEALLTFv 7 ENET, T—
A WNRIEMER S, T 23T =4 77 v 7 Tx3, DONE [E 5%
Low iZ7 NV H T EnET, EXF 2V T 4By RBARESINTZE Y h A
R —AF—ZDary7 4 FXal—grfh, a—P—35—4%%21J—F
Ny 7 TEEHA,

3147 avDORE
CRC O E. B hA MY —LTFT —XDJEHE, B {b¥— DK E.
X2V T4y FORE, MSPl =27 ¢ X o L—y g VJEEEOE
. MULTIBOOT 22> 7 4 ¥ = L—3 3 »F— R TD SPI Flash #2&) 7
KL 2D E., USER CODE OEE/REDE vy M A MY — AT — & [
FE GUI 2 3-1 127k LET, SPIFlash ODEET RLAD 12 £ v
RNEZN T, FRETX DX ADDR [23:12]D7 R L A Z2[f T,
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32ar 74X alb—varT—HXOKE{(Arora 7 7

3y AR —AT 7 A LORE eI 1)

X314 a v OHFRE

R Configuration x

BitStream

" -
Synthesize Enable CRC Check

o Placie;eézlute [] Enable Compress
General [] Enable Encryption (only support Arora and Arora V)
Place Key(Hex): |00000000-00000000-00000000-00000000
Route

Enable Security Bit

Dual-Purpose Pin
Secure Mode

Unused Pin

“ BitStream Power On Reset Monitor
General Print BSRAM Initial Value
sysControl Bitstream Format: |Binary ~

Feature sysControl

Cancel Apply
R -
Gowin Y7 h U =7 Tk, b ¥F—REA TV alFzyv s ANDE, EFXFaT
By FREAF TV a UHHEINICTF =y 72 ANOND X IZRY £, 2—F—I3,
ZOEIREY AR —AT—FTar74Fal—var$5ILT, 7—Xigk
DM EHRTE DL LBIT, V= Py 7EEZIETE 9, 22k, 2—
P—DF7 =2 DtF 2T 4 ITRKRRITRITESNVET,

32a 7 4FXalb—varyr—FDEEE{t(Arora 7 7 2
J—TODHYR—I)

Arora 7 7 = U—FPGA L 1%. By FA N — AT —X DR %
HAR— K LET(128-bit ® AES B 5T /v TV XL ZfH), Bk
FEY AN —LATFT—FDary7 4 Xal—a FEHIKkDOLEEY T

7,

1. Gowin Y7 h 7 =7 Ch k¥ —Z2 AN LTCEY AR —LT 7 A
NEERLET,

2. Gowin Va7 o377 vy =T TEE{LF—% AT L TFPGA
IR LET,

3. WBLSNZE Y FA R —AF—H BT AL RlCn— FENTth,
TS AET SRR O T DI LR — & FEA i L E T,
TS OIS LT R, 73 AZEFIZa Y 7 Fab— g
CENTEELET, F— SR L7cfh, 773 ATBETE
. READY 5L UO'DONEZ 5137 VZ U ShEd,
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. . 32ar 74X alb—varT—HXOKE{(Arora 7 7
By KA R — A T
3y hA LY 7 7 A IVORER LY — OB H— )

321 EH

® AES ¥— : AESH;E k7 I XATHHENS, 2—VF =BT
95 AES 7T A4 X— h X —T7, AL TIT key(F—)EMFRET,

e AESF—0nEX:128 vv b

e Key : AES ¥ —DIsFr, GW2A(R) U — % FPGA BLf Tl Key %%
9 D7-912 128 £ hOFEESERE SN THET,

® Lock: ZOMBIEF—DFAH LHEROHIIRICHH I E T, AXLT
L. 207 aER% lock(2 v 7))L FFNET, vy ZIREIZR D &
V= RN 7 ENDT—HXIET T &0 F7,

3.22 B E{bXx—D AN

Gowin V7 N7 = TIZIEH b X —2 AT 5 HEFTRO L BY T
‘j‘o
1. Gowin Y7 hu=7Tr/ruv=/ MaflEEd,
2. A==a—,3—"T “Project>Configuration” Z#{R L £,
3. “BitStream” # 7%~ U w7 L. “Enable Encryption(only support
Arora)” %F = v/ LTHF—DflEE A LE (K 3-2),

3-2 BB F— DR EFE

{Ar Configuration

BitStream

- .
Synthesize Enable CRC Check

General

v Place & Route [] Enable Compress

General Enable Encryption (only support Arora and Arora V)
Place Key(Hex): |D':I':IDD'3'3'3—'3'3'3'3'3DDD—DDDDDDD'3—'3'3'3'3'3'3'31
Route

[] Enable Security Bit
Dual-Purpose Pin
Secure Maode

Unused Pin

v BitStream Power On Reset Monitor
General Print BSRAM Initial Value
sysControl

Bitstream Format: | Binary v
Feature sysContral

Cancel Apply

WAL — 0 L < ROE SR, 5k —% FPGA D% — sl
BB HEADLER DY FT, TIUTLY . FAL ARG LS Y
Y RAPY AP R LTAY T ( Fa b= a Y ERTTEE
¥
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32ar 74X alb—varT—HXOKE{(Arora 7 7

3Ly bABY—AT 7 A LD Y e 1)

323 HEE{LXF—DAS

EEHAEF—IIRO LI ICEZAETNET,

Gowin 7777 vy T7 BEEET,

FPGA 7 A A& X% ¥ L LET,

F XA A%V v 7 LT Security Key Setting % 341 L %9,

Ry TT v 7T LIET 42 RIICZORIORSbx—DEE AT L.
“write” %7 U v 7 LT FPGA |28 XA £ 3(11 3-3),

3-3 WEB X — DR EFE

PR

W Security Configuration (Key Editor) ? ot

Eey(hex)
| 0x00000000000000000000000000000000] |

Lock & Refuse to write and read
Read : Read and display the Lkey(if unlocked)
Write : Program the lkew to FPGA

Cloze

B kX —NEZIAENTRE, BGEOTZDIZA VF—T =— X LD
HH L(read)m B 28N L CTEXRAFNZF—2 ) — Ry 7352 L0
TEET,

F—nEXAENE, 22—V =T lock B EEHL TF—%
FPGAWNIZR vy 73528 TEET, ZHUCED, F—0FAMNL &F
ZIABTT _NTEGDIZ/RD £9, F—OEIFELTET, ANy
v NI 720 £,

b —DREINIE, Befbkahizty hA M) —ALTF—4
%, HAbX—L OREITHEII LIERICOALFHAEETY, Kbt T
WRWE Y FAMI—AT—HDar 7 X2l — 3 0%, F—0%
T EHE A
R -

GOWIN £ = %7 #—FPGA DX —DHHIEDOT X TOE Y MI0 TY, F—fHED

By FE1IER LA, OICRTZEIETEERA, HEXIX, EEIAENF—

{73 00000000-00000000-00000000-00000001 DA, ZDF/NA ZADF—Dig FALE
v MIEIZ A TRITFE R 1A,

3.24 AES X—D7Fu /S5 I v Ve

Gowin Programmer |X, AES ¥—D 7' v/ 7 I v 7Y — Lk L
TWE 4, Gowin Programmer T “Edit” > “Security Key Setting” %
7V I HE, ZOY—LNEEET(X 3-4),
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32ar 74X alb—varT—HXOKE{(Arora 7 7

3Ly bABY—AT 7 A LD Y e 1)

X 3-4 AES 7u /S 7 0FA Tl

% Security Configuration (Key Editor) ? ot

Eey(hex)
|DxDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDI |

Lock : Refuse to write and read

Read : Read and display the Lkeyiif unlocked)
Write : Program the key to FPGA

Close

ZOTRT T AMIUTLTD 3 >OEENRH Y £7,
o Write:Key®o7u /7737
® Read: Key OFt&H L
® Lock : Key OFiAH LEZIALMERDOw » 7

Key D71 77 X /7 (Write)

1. —P—EFD Key(AES F+—)% “Key (hex)” ICAHLET,
2. “Write” "&¥ %2710y 7 LET,

3. ZOHEENHT LET,

Key DO#Fi4H L (Read)

“read” RF &7 ) v I T 5HE, HEXFIAENT AES F—ZMGEET
HIENTEET, GAHENTZ AES ¥ —13 “BITURIHEME(—1T7 %
ANFATRTY IZERINET,

Key @12 »» 7 (Lock)

“lock™ R E7 YT 5L, Key D LEE AN R > 7
SH, AES *—DfiaH LEZIAANTE <720 77,
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. . 32ar 74X alb—varT—HXOKE{(Arora 7 7
N 1] —
3ty A MY —AT7 7 A IVOKERL S TOBHE— 1)

3.25 AES X—DFu sS55I/ FE

3-5~ 3-81%. AES®*— 7 ua /oI 7 FE-itu v OFE
T9, ZNHDOFEIZITAG ' b a /2SN TWET,

ID CODE DF = v 7

TNRAZDIDEF w7 T52 L1k, JTAG 72 ba/LRNIEL
SEWEL TWANE I MEBHMTE L L EBIT, Tul T TSR NIE
LW E ) EiER TEE£7,

X 3-5 #Ef

Check ID Al

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

ID match?

Yes
The '?' sign can be:
9 A:To read AES key flow
® B: To program AES key flow
C: To lock AES key or Set Key2 selected flow

UG290-2.7.2J
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3ty FA MY =LA77 A VO

32ar 74X alb—varT—HXOKE{(Arora 7 7
U —TOHYFR—])

UG290-2.7.2J

AES Key OFEAH L

B 3-6 AES Key OFAHLO7 1 —F % — |

Transmit ISC Enable
Command (0x15)

Transmit

Read Key

Command (0x25)

Delay
100 ms

Read 128 Bits

Transmit ISC Disable
Command (0x3A)

Stop

13(127)




3ty FA MY =LA77 A VO

32ar 74X alb—varT—HXOKE{(Arora 7 7
U —TOHYFR—])

UG290-2.7.2J

AESKey v 77 I 7
X 3-7 AESKey D7 R T I 7/ D7u—F ¥ —h

Transmit ISC Enable
Command (0x15)

A 4

Transmit Program EFuse
Command (0x24)

A 4

Transmit Program Key
Command(0x29 or 0x21

A 4

Transmit 128bits

Delay
800 ms

A 4

Transmit Read ID
Command ( 0x11)

A 4

Transmit ISC Disable
Command (0x3A)

Stop

AES Key w1 v 7

AESKey #u >y 752 LICLD, F—DOIREREHSZENTEE
7, AESKey 3t v 7 Sn7-th, ¥ —Z it LIEZIALTHZ LT

T EEA
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3y ALY —=A7 7 A VO

3374 Fal—a Iy ANV AR

X 3-8 AESKey 1 » 7 D7 a—F ¥ — h

C

TransmitISC Enable
Command (0x15)

Transmit Program EFuse

note:
Start the 2.5 V circuit to get the voltage ready

Command (0x24)

Transmit Security

Command (0x23)

Transmit 128 bits of data

Delay
800 ms

before program efuse

N Setdata[127:125] as "1" and all others data bits as "0"

note:

Transmit Read ID
Command ( 0x11)
or others

Justtransmit a command to end the 2.5v circuit
/ ,such as ReadID.

TransmitISC Disable
Command (0x3A)

( Stop )

3327 4K a2b—gagry77ANVDY AR

GOWIN Iz %7 ¥ —FPGA® G D=7 4 FalL—valrHe
v FA MY =L 7 7 A NVORGEARIZIZ, a2 MREETLT XA ME
RASCIYD 7 7 Al Ay MERORW AL FTIVEXRO T 7 A L0
GENET, TXRAMEROT 7 A VFREE L)X, /) ThaE DT

UG290-2.7.2J

IZa A FTHY, ZOMOEHZITIE Y PA N —AT—XTH, NAF
VRO 7 7 A VEEETFIZbin)IZIE, 24 MIEEATOEREA, =

-

D7 7 ANEXT, W@, MABPART 0 7T IR ESRE T, 22—
P—I1T Gowin V7 h U =T TIRAFIEAZRETE LT,

1. Gowin V7

[ NZZE W Q= ZE S/ N g = B

2. Process # 7 ® Place&Route #4727 V 7 LT, Configuration >

15(127)




3y FA MY —=A7 7 A VO

3374 Fal—a Iy ANV AR

BitStream Z %R L £ 9,

3. 3-9 |27 X 912, Bitstream Format 47> a2 > 7% 2 MElE

7213 F VR EEIRL 9,
39y bz kU —ABROLER

W Configuration

BitStream

- ;
Synthesize Enable CRC Check

General

v Place & Route [[] Enable Compress

General

Place

Route

Key(Hex):
Enable Security Bit
Dual-Purpose Pin
Unused Pin

v BitStream

Secure Mode

Power On Reset Monitor

[] Enable Encryption {only support Arora and Arcora V)

General Print BSRAM Initial Value
sysContrel Bitstream Format: |Binary ~
Feature sysControl Binary

Cancel Apply

GOWIN Iz ¥/ &—F, bt
—hLTWET, EfERiFa—F—0D

v FA RN — AT — % DM &

RENZ Lo TRARD £4, ZDORF

2 AV FNTIE, JERESn WAL ary 7 X al—ary A LDH A

ADIr% R~ LET(F 3-1),

UG290-2.7.2J
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3y RARNYU—AT7 57 A LOKERR 343 7 4Fal—ar7rALOn— N

F3-IGOWIN EI a7 ¥ —FPGARGEDa Ly 7 4 X2 — a7 74 DHY

A R (B KAH)
a7 4 ¥l —
TINA AL LUT % TarZrANLD
YA A(ERKAHE)
GW1N-1(S).
GW1NR-1, 1,152 84 KBytes
GW1NZ-1
GW1N-1P5 1,584 113 KBytes
GW1N-2,
OWINRD 2,304 113 KBytes
GW1N-4,
GW1NR-4,
GW1NS-4(C).
4,608 217 KByt
GWINSR-4(C). ytes
GW1NSER-4C,
GW1NRF-4B
GW1N-9,
GWINR. 8,640 435 KBytes
GW2A-18,
GW2AR-18, 20,736 887 KBytes
GW2ANR-18
GW2A-55,
GW2AN-55 54,720 2269 KBytes
R -

RIHHOT =X, EMSNTORNAL F VRO T 7 A4 VDA XTT,

347 4FXalb—ar7ZyrA)LdOr— NEE

FPGA I~ AKX —L LTFlash 67 —F A MU —A « 757 A L%
HHLUTSRAM [ZEZATeZ LA TEET, ZDHE. AUTO BOOT(A
> F v 7 Flash DAY E MSPI(4 7 F ~ 7 Flash D) D 2 >0 a7
A FX¥alb—TaryE'E—RFRRHVET, TRIZRTEIIC, "NU—=T 7
%, FPGA IX Ready %RIZT —HX A NU—Lh « 77 A VEHHAHL Ty
T4 X2l —TarEFEITLET, a7 X2 — 3%, FPGA T
User Logic YREEIC72 D £,
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3y FA MY =LA77 A O/ 34ar 7 4Fal—ar7yAL0a— R

Voltage 4  Tewe | . Ready Done

!

Device Power Power Off ! Power Up Power On

Device Status f POR | Configuration | User Logic

Gowin @ LittleBee®~” 7 X UV —3 X N Arora 7 7 X U —|% MSP| &£—
REdR—hrLTWET, ZOF—RTIE, 71 A FA7F v 7 SPI
Flash b7 — 42 2L Car 7 4 Xab—ra Uy 2FETLET, o
V74X al— a7y ANOFHRBETLOT 7 4V kO REERIT
25MHz T9, SPIZry 7 Z L1 By RRWAHINDTZD, —F
\CHBERIERIL 7 7 A VDOV A RECTHAETEEJ, MSPIE— KT
® SPI Flash it L7 v v 7 O HI% 66.6MHz LL T, F7=,
Fast Read SPI(0xOB)Z {1 9% 35% . FastRead_N B> A HHlid 5 2
B0 ET,

Gowin LittleBee® 7 7 X U —# X, MSPI &— K727 T4 <,

AUTO BOOT E— FH AR — h L TWET, 1— F(FEAAL)DEHEEIT
7 7 # /)L b T25MHz T3, AUTOBOOT E— RTlX, Z7uav 7 Z L1
NAMBEY MN)Bue—RENET,

TR :

GWIN-2 7 /31 ZAD4E . MODER]DEN 1 IZETE SN TWAHEE, Tou— FEKK
1% 25MHz DHIZ72 0 £3,

o— RIFEIX, 207 42 —>a 77 AL A X, a— KD
B E, B0y s Tt — Uz LY B0 £9,

AUTO BOOT E— R TOH AR — RERE L T/ 22X 0 #H2p Y

F97(% 3-2 ),
£32aLT7 4 Xal— a7 rA VOERE— RERK
FRA A ek 1 — AR E(AUTO BOOT £— F)

GW2A-55/55C
GW2A-18/18C
GW2AR-18/18C
GW2ANR-18C

AUTO BOOT E— K72 L

GW1N-1
GW1N-1S

26MHz
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3y RR MY —AT 7 A VO

34374 X2l —ary 7 rADu— R

UG290-2.7.2J

FNA R

Rk m— REEH(AUTO BOOT £ — k)

GW1NZ-1
GW1N-2/1P5

GW1N-2B/1P5B
GW1INSER-4C

GW1NS-4
GW1NSR-4
GW1INS-4C
GW1NSR-4C
GW1N-4B
GW1NR-4B
GW1NRF-4B
GW1N-4
GW1NR-4
GW1N-9
GW1N-9C
GW1NR-9
GW1NR-9C

40MHz
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3y RARNYU—AT7 57 A LOKERR 343 7 4Fal—ar7rALOn— N

MSPI £— R TOT —H A K —LAh « 77 A )LDnr— RNEHEILFE 3-3

D LB TT,
# 3-3 MSPL £— FTOT—F XA K —4 « 77 A )vDu— FEH
SUZET e e rmin | m— omw | g PR
» . =2.5MHz ® =25MHz ©%5; | =41.6MHz @ |
HIret || &7 7 A 7 Gaor—FK | H0or— R | HE0or—F PHED R
> = ZZ/Ms| = =i S
PYLRE | pepnms) | i(ms) w5 (ms) — R
KiE) (ms)
1,152 84 KBytes 275 28 17 11
1584 116 KBytes 381 40 25 17
2304 116 KBytes 381 40 25 17
4,608 217 KBytes 711 71 42 28
8,640 435 KBytes 1425 142 85 57
20,736 887 KBytes | 2906 290 174 116
54,720 2269 KBytes | 7435 743 446 297
AUTO BOOT E— R COT—X A~ —Ah « 77 A )LD r— REEIZ
#34DLEBYTT,
# 3-4 AUTO BOOT E— R TDOTF—H A KU —A « 77 A LDr— FKH
7 — RJE
N = — H_/\
LUT % =25MHz D546 D =31.25MHz OG5
7ANDYA | (ms) o — R (ms) 1 — FEERE(ms)
A (e NE) (T 74N D
JE %0
1,152 84 KBytes 34 4 3
1584 116 KBytes 48 7 6
2304 116 KBytes 48 7 6
4,608 217 KBytes 88 9 7
8,640 435 KBytes 178 17 14

FRRowe— FEMIEIZEHATY, a7 0 F a2 b—ra VIRREICITZ
T, NU—7 v 7R Tramp &7 31 ZOPHULR b H 0 £9, T
—7 IR, TAA RCEVERLZOT, B THET O RERDH Y
F9, LEER-oT, NU—=T o7 N"5 FPGA D — RNETTHETOD
BB IZORFRITRO LI ICEHRTEET,

AUTO BOOT &— K :

Toormy =POREF + 5—H% A MU —2A0D By M/8/m— RIEN

MSPI E— K :

Toowy =PORWFHE] + T—X A RN —20DE vy MNMi/m— RERKEK
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41 a7 4FXalb—varEr—EBRBIO0EEAS

437 4 X2l — g O o
vas

a7 4 X2 b— g DM

Gowin FPGA &1, WA JTAG =2 7 4 FXFal—v gy, v AHX—
a7 4 Fal—vay, Alb—TJary74F¥alb—rar, T a
V7 4Fal—var, KNI ard 4 FXal—gund, a—%—
DEFRIR=— R el T 8 F E&E Ry 7 4 Fal— g UE— REPR
—hLET . T II T ear7 4 Xalb—ra IEETLE T,
VEIZG L Car7 4 Xalb—ya VHERIFZREO 0 IRETHZ L
NTEFET, EbIZ, 2= P —[IMXEILLTCary 74 FXal—v gt
VEFMMA LU TR Z ERT A2 b TEET,

41237 4Fab—alryBr—EBBLUSENL ST g
VZ

41127 4 FXalb—varvr—g

#F4-1121%, GOWIN B a7 X —FPGA O+ _XThHar 7
U X2l — g VEEOE N RENTWET,

FKa41ary74Fzl—aryvrr—E

1) GowinCONFIG

=% . TA

“ SO fony ’C | SSPI MSPI | DUAL | SERIAL | CPU
RECONFIG_N I Yes Yes Yes | Yes | Yes Yes Yes Yes
JTAGSEL_N I Yes
TDO o] Yes
TMS I Yes
TCK I Yes
TDI I Yes
READY 110 Yes Yes Yes Yes Yes Yes Yes Yes
DONE 110 Yes Yes Yes Yes Yes Yes Yes Yes
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4o T X2 — g B O

41 a7 4Falb—varEr—EBRBIOLEASS

vaY
ey GowinCONFIG

B s JTAG

“ A7 by BC | SSPI MSPI | DUAL  SERIAL | CPU
MODE[2:0] I Yes Yes | Yes | Yes Yes Yes Yes
SCLK I Yes Yes Yes
CLKHOLD_N/DIN |1 Yes Yes Yes
WE_N/DOUT 0] Yes Yes
MI/D7 110 Yes Yes
MO/D6 110 Yes Yes
MCS_N/D5 I/1O Yes Yes
MCLK/D4 I/1O Yes Yes
FASTRD_N/D3 I/1O Yes Yes
SI/D2 I/1O Yes Yes
SO/D1 I/1O Yes Yes
SSPI_CS_N/DO I/0 Yes Yes
SCL I Yes
SDA I/10 Yes

RS
e VR—FEINLary74FXal—ralrE—RET A AL Fr—JICL > TR

B0 ET, FEMICONWTIE, 53 7 4 Fal—L g rEF—REBRBLTLLES
VY,

o HKar 7 4FXFal—alrE— RTOEEVODERIZOVWTUL, 7237 4F 2L
—a = ROFEMESHR LTI EIN,

412 a7 4 X 21— a ¥ roLEll

UG290-2.7.2J

/0 Z H KIRICHIH 3572512, GOWIN & 2% 7 % —FPGA
Xy 7 4 X2 —va Bra@EED 0 ICEKET DI xR — |
LET, 3_TOTY —XDFPGA Tld, NU—T v 7%, a7 4F
2l —y a7 4 X2 — g ENAETCTF AN RNT
3/74%;V~y3/ﬁykbfﬁ%éhi¢ a7 4 F¥al—T3
VHRERBTHE, TAA A F—P—F—RFICAY, =—HF—2FERN L=
ZEALT T g NS T OMENHE D Y THNET,

ERD

AP =P BEMA TV a VERET D LS. OIMBYIREECIRIED 73 X
@:y74¥;v—ya/:%ﬁ%&iéﬁmio ITHTENRMETT, a7 4F
a2 b—a NI EE G2 DO AIE. T EEITL, 22— —F— RIZ
RO TIHOLERTD, LERHD iﬁ“o

AT A4 X ab—a B EMA TSV a IR 42 ITRT LR
QI
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4o T X2 — g B O

41 a7 4Falb—varEr—EBRBIOLEASS

vaY

UG290-2.7.2J

RK42aL T4 X2 b—a v roLELT SV a v

£ FR FFva v B!
TMS. TCK, TDI, BLX O TDO (ZHH D
. e | AT A4 F 2= a B LTHERE
1% IN Fe
TIANMEORIE |y 5 STAGSEL N 13 GPIO & LT/
NFET,
JTAGSEL NI =a 7 4 Fa1b—v
a B ELTHERINET
JTAG PORT ® JTAGSEL_N=0 O#4.
. TMS,TCK,TDI,TDO 3= 7 4 ¥ = L
%:—Lﬁ» ’ ) L]
Eg@ Vo &L CvarELl LS TS
b ® JTAGSEL_N=1 04,
TMS,TCK,TDI,TDO iZ=2> 7 4 ¥ =2 L
—2 g U THGPIO & LT &N
3
- e | SCL & SDA X, MDA 7 4 Fa L —
1% INRE o
TIANMEORIE | s L o s T
12C PORT — :
WBHEOINOELT |SCLESDAIEZ, 27 4 X2l —T gy
R BT#HGPIO & LTEHENET,
SCLK, CLKHOLD_N. SSPI CS_N. SI.
FTxILFORE | BLXOSOIFEHAODa 7 4 Fal— g
YECELTHERENET,
SSPIPORT SCLK, CLKHOLD N. SSPI CS N. SI
==ty A NN _ NN N
BP0 L Brusomay T kAL =y s T
i % GPIO & LTS ET,
FASTRD N. MCLK, MCS N, MO, ¥k
T4 FORE  OMIIZEHO=a 7 X2l —v gt
vELTHERENET,
MSPI PORT FASTRD N. MCLK. MCS N. MO. X
==ty NN N N N
f;@ o =L CMFar74Fab—va KT H#
X GPIO L LT &N ET,
SN FORE | HHOa 7 4 Fa2l—T 3By
RECONFIG_N | @#d /0 ¢ LT | av 7 4F¥alb—a & THGPIO L L
RE THERENET,
FI7x L RORRE | HADa 7 4 X2l — g B
READY WHEDOINO ELT | ar 74 X2l —a U KTHGPIO &L
HE THERESHET,
FI74NNORE | HHOa T 4 X2l — g B
DONE WEONOELT | ar74FXal—a & T#GPIO L L
I TR ENET,
R
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4o T X2 — g B O

41 a7 4Falb—varEr—EBRBIOLEASS
va Y

[1] JTAGSEL N XA VT o » 7 ENTWRNWT A 204, JTAG B v HEil
SN —RAET Ry 7 THLEEEF, MOy AR — A7~&ﬁny74¥:
L— g B EE 2720w 91, NU—T T RNCEAED MODE i1z

FPGAR oL 7 4 F¥al—a SRR NWI L 2HERT LD k%%“bi# NU
—T7 v THOFENITAG 2 7 4 Fal—ra B, T3 A Ta—HP—F— NIZ
AV JTAG B> IX GPIO 1272 W £, LittleBee®~ 7 X U —FPGA Ti,
MODEJ[2:0]=001 ® 4. JTAGSEL_N 723#1Z GPIO TH Y. JTAGSEL N &' &
JTAG ® 4 v°> (TCK, TMS, TDI, TDO) % [F:C GPIO & LTl cx £
N, oA, JTAGSEL N X JTAG vrkar7 4 FXal—a Al t
DI EMTET, BT HEDIET A AL HBERET— NICALEDILEND
nE9,

[21SERIAL B LVCPU =2 7 4 Fal—a L E—FOE UL, hoar 7 %
2b—varE—REIEFEINDZD, AIICGPIOICHRETDHZ EIFTEERA
N, THHDOE VNI 7 4 Fal—2 g U F— RTEIELTWAEEIT
GPIO |ZRET D Z EWAMFETT,

ayv74Xa2l—aryvroLEL

3.

Gowin V7 N7 =7 TV DL EEZRETXET,

Gowin Y7 b =7 /ey hefEET,

A== —/3—"T, “Project > Configuration > Dual-Purpose Pin” % i
RLUE3(X 4-1),

KIET DA T a Nl TFoy 7B ANTE L OZELEHE L ET,

M41arv74F2—2 g rosE{l

Wr Configuration

Dual-Purpose Pin

v Synthesize
General

% Place & Route
General
Place
Route
Dual-Purpose Pin
Unused Pin

“ BitStream
General
sysControl

Feature sysControl

[ Use JTAG as regular 10

Use 55PI as regular 10

Use MSPI as regular 10

Use READY as regular 10

Use DONE as regular 10

Use RECONFIG N as regular 10

Use 12C as regular 10

Cancel Apply

UG290-2.7.2J
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4 74X L—3 g DM

427 4 X2l —a B UOREET ) r—
Evg

42 a7 4 X2 b—a VUo7 SV r—va v

RECONFIG_N. READY., B3 LXU'DONE B %, £EF— RTHEH X
NHELTT, a7 4 X2l —are itk 77U h—2 g 0
WU T, EHDay 7 4 Xa2 L —2a v Vo ERi@EoOe IR ETX
ESc
# 4-3 B DOk

FERE D5 B

RECONFIG_N

a7 4 FXalb—a Bl LTHERAISNDES. NEBOTHN
TNT v T EFFOAIIE L TT, RECONFIG_NIEZ, 7277 17
Low THYV,. FPGA7 /o337 a7 4Fal—vg00
Uty hO LS EELZ LB L £3, RECONFIG_N 78 Low (7
NET o ENDHE, FPGAIZa Y 7 4 Falb— g TRl
nE&7d, FPGADNXRY—T v 7 fI#Ht, BLR=ar714F¥=1
—Ya rFiIIZ O % High IZHERFTAXERHY, a7 4
Xal—va  BIEBBETEET,

a7 4 X alb—ra Bt LTHERASRDES. 120300
ZMEAS 25ns LA D Low LT GowinCONFIG =17 ¥ = L
—YaryE—REE#BL, 731 22 MODE & EMEIZHE->TE
v AN —AT =XV —RTHILICTHLERHY £
T, Flo, 22—V —F, eV I ORFICIY, ZOECD Y
HEWE DA~ A XA TEET, GPIO & L THHINDGA
L, HAOCOAREHTEET, a7 X2 —Ta U ERIS
H 512, 2HLT 584 1% RECONFIG_N OfJ#1E % High (<
THLENHY 7,

READY

Ay, 740 MIRREIX, NEOFHWNT VT v P2 FEoF
— 7 R A 1T, READY X7 77 47 High TH Y .
High i 7 VT v 7 &N BAICOHRFPGAIZa Y 7 4 X2 L —
g T&E7T, READY 2 Low I 7 v Z 0 v EnT-1%. RiEAE
M 22X, T3 ADRU—7 v 7 £7-21% RECONFIG_N @
U A NSETY,

a7 4 X2 lb—valryBr bl LTSN DEE, Frat T
HHYGG, BITEFPGA 22 7 4 X a2l —a T H0mE 90
BRTZIENTEET, a7 4 X2 b—a VU EEERHESN
%5 &, READY B HighiZZ2W &9, a7 4Fal— g
DI L7284 . READY 2578 Low 1272 W £9°. HFNAST
b5, ——IX READY 5 5% BEXIIIZ Low [IZ 7 V&2 D v
LT, Iy 4 Xalb—va R ESELZ ENTEET,
GPIO & L THEH SN SGEIX. ANEITHINHEHTE
7., GPIO A/ L LTHERAINGGE, a7 4 FX=2b—Ya v
J B HIZ READY OFJEMEN 1 THAMERH Y (3, €95 Th
WEFPGA R 7 4 X2l —v gy TERIRBRVET,

DONE

ATy T 750 MRIEIZ, WEOFFWNT VT v TR oA
— S R A VAT, 207 X =21 —2 3%, DONE X

UG290-2.7.2J
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4 74X L—3 g UM

427 4 X2l —a B UOREET ) r—
Evg

v 4

MERE D #iFH

0%t /JLET, DONE X, FPGA=Z L 7 4 F a2 b — a3 VD%
DN RkIERT, a7 4Falb—a VAR LE-S, DONE
51T High i 7 VT v &R E1,

a7 4 Xalb—varvrt L TERAINDEA. B
BAE.FPGAD a7 4 X al— g URRII LT E 9 0hE R
TZENTEET, a7 4 X2l —2a VR LEELA.
DONE 51 High 1272V | 734 A FEMERIEIZZ2 0 £, =
VI A4FX 2= g URRERERIF T 4 F 2 b—T g N
KA L7-%:4. DONEE 5L Low OE £ITA0 £, FHranA
HTHHrHE. =2—P —X DONE 1§ 542 EXMIZ Low (2 7 /L&
LT, 2—HPF—F—R~DTL N EELEAZLENTEE
4, RECONFIG_N %£721Z READY 8 Low DE £ TH %A
DONEfE5H Low O E F(Z720 £7, JTAG R A LT
SRAMZ a7 4 X2l —3 a3 584, DONEE 52 HEMA L
TLEE,

GPIO & LTHEHEINASGEIL. ANFEITHNIHEHTEE
3, GPIO AA L LTHERAINS GG, 274X =2 —Ya v
J 51 DONE OFIHIEN 1 THAVERHY £+, £H TR
WeE FPGA X2V 7 4 K2l — g VDR TRIZZ—F—F—F
WADZ ENTE R0 ET,

MODE

GowinCONFIG E— REREF a7 4 Fal—v gL
THEHINLSE. WEOSWIILVT v T a2 RO AT T,

BAEIEZ3 By b T, FPGAICERENFEASIND ), £

Low L~ULsL A TCRECONFIG NS R U HEND L, T34 &
IZ MODE flIZft» Chind b5y 7 4 X2l — g »E— RIZ
AV FEF, GOWIN B 2 ¥ 7 X —D% FPGA B> U — XD
MODE fEIZxfid b a7 4 X2 b—3 g ' — RIIEZPRALRY
£9, RNy Fr—IIc k> TlE, MODE VU RERICR ST 4 7
INTWVRNWZ ERHDET, RoT 07 I TV MODE
EAZOWTIE, T DT 3 AD Pinout ¥~ == 7 VA5 L
TLTIESV,

GPIO & LTHEHSNAGA. ANEITHNERTEET,

MODE fERZE L SN HmE1E. TN EAMNCT H7DICH AT —
7 v 7T 5HM, F£0E Low L~LTRECONFIG N % ~ U H4 %
VENH Y F9,

JTAGSEL_N

a7 4FXalb—yvartrt U UEHEINDSE. NEBOFIN
TINT T EFFOAIIE L TT, Gowin V7 by =7 CTJTAG v
% GPIO & LTCLHEATHEIITRELESGA, NTV—T v
LTCIEFICary74X¥al—yar L%, JTAG B iX GPIO
W27  JTAG =2 7 4 X o L—3 g USEEN BRI /2 ) 9,
2—H—TJTAGSEL NG 5% Low (Z 7NV H T o352 LI &
STITAG =207 4 Fal— g U fErErTcxEd, o—W
—MNJTAG Vo DL EZREL TWRWEE, JTAG =27 «

UG290-2.7.2J
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4 74X L—3 g UM

4237 4 FXalb—varErOBREET Y r—v
Evg

v 4

MEBE D

Xl —ra UHEBITEICEHNTXET, GPIO L LTHEHAZ
LA, ANFERITHEDTEHTE £,

R -

JTAGSEL_N t'> & JTAG @ 4 ©°2(TCK, TMS. TDI, TDO)IFAHA kA
22T, £V, JTAGSEL_N 73 GPIO & L TRRE SNI-HA.
JTAGE ViZary 7 4 Fal—ia B rbt LTORMEATE, JTAG B
AGPIO & LTRESNEEE, JTAGSELNE U Eay 7 1 Fal—v
g B LTORMERATE £,

LittleBee®~ 7 X U —FPGA TiX. MODE[2:0]=001 »#4 . JTAGSEL N
WHEIZ GPIO TH Y., JTAGSEL_ N t'r & JTAG @ 4 > (TCK, TMS,
TDI, TDO) #[AIfIC GPIO & LCHEMATE £+, ZDHA.
JTAGSEL NIZJTAG E v %2 a7 4 XFal—va BT bl &
NTET, BT 22007 A A2 HEREET— FRICALEDHLEN
HoET,

TCK

a7 4 Xalb—a L THERHENASEE. AT
7,

JTAG E— RIcBIF AU TAZay 7 AT, GPIO &
LCHEAESNDHEAIL. ANFERITEADICEATEET,

TMS

a7 4 Xa2lb—valrBrE LTHERHINDEGE. NEO5EW
TNT T EFFOATIE T,

JTAG E— RIZBITAHY U T ILE—RNAHE LT, GPIO & L
THEAHEINDHLEIE. ANERIFENIEHTE £,

TDI

a7 4 Xalb—valrBrl LTHERAINDEGS. NEOTHN
TNVNT T EFEOAITE T,

JTAGE— RIZBIFT ALV T IAT—2 AT, GPIO & L
THHINHGEF. AT EREH DR TE 9,

TDO

a7 44X alb—varvrt L UERESNSSEAE, AV T
‘6‘0

JTAG E— RIZBIFTAV I 7T —2 e T3, GPIO & L
THEHEND2HEEIE. ATTERITHANERTE 4,

SCLK

a7 4 FXal—va LTSNS SE. AT
7,

SSPI. SERIAL, BXOCPU E— RizBIFTA 7 ey 7 AT
9, GPIO L LTHEHENILEIE. ANFELITHEINERH T
jﬁj‘o

CLKHOLD_N

a7 4 Xalb—va Bl LTHERAINDEGS. NEOTHN
TNT T EROANE T,

SSPI & CPUE—RNIZBITH7uy 7 « Ik—)L K- B : SSPI
EF— RTIX7 277 47 High, CPUE—RKTIZ7 277 1«7 Low T
7, GPIO & LTHEH SN L5GEIE. ATTERITH AT
Ee

SSPI_CS_N

a7 4 X2 lb—yarrt L UERENAEE. NEOFIN
INT v T HFEFOANTIE L TY, SSPIE—RNIZBIFA2TF v
L7 MEFT, 727747 Low, GPIO & L TfEHINDHAE

UG290-2.7.2J
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42327 4 FXal—varErOBELT 7Y r—v

4227 4 Fal— 3 LD y
=)

v 4

MEBE D

X, ADEITHAHETE £,

Si

a7 4FXalb—varvrt L UERESNSSEE. AEST
4, SSPIE— RIZBITAHL VT IAF—H AN TT, GPIO &
LCERENI B/, ANFREHACERTE £,

SO

a7 4 Xal—Tarr LTHEREINSES. vy T
9., SSPIE— RNlIcBITAV YT L Tr—2H e T4, GPIO &
LCHERENIHE/IT. ANFRIHAERTE £,

MCLK

a7 4FXalb—rvarvr LERIRDSGA, BT
ER

MSPl =27 4 X2l —YaryT—RFNOH 17y 780 ThH
v, Whrav ik, FPGADOF U F v 74+ L—2IZ X0 ARk
SNET, A b—F O EREOHPHIT 2.5 MHz~125 MHz
T, WAEEEIET 74V FT25MHz T3, MSPI =27 ¢ %
2l —varyE—RFE125MHz D7 v v 7 ZHR— kL EH
oo Ty TH T L= DFEMIIONTIE, MIGT 57 /31 A
DT —H— FEZRLTIIEIN,

MCLK @ B DI, X 4-2 1279 K912, Gowin V7 b v
T CERETHIENTEET, A=ma——D0b
“Project>Configuration” %z 3R L, “BitStream” # 7% 27 U v
27 LC, “sysControl” Frvy 7 X« URX R MCLK OJF
W OMEERIRLET, GPIO & LTHEHINDEGAIT, ANTE
AT NER TE £

TR

MSPl = 7 4 Falb—ar®—RKDOr oy 7 Bk, =
10%(Arora 7 7 X U —)E721% +5%(LittleBee 7 7 X U — D7z
NV ET,

X 4-2 MCLK JAE DR E

eeeeeee

uuuuuuuuu

eeeeeee

oooooooooo

MCS_N

O 74X alb—varvrt L UERESNSSEAE. AV T
‘ﬁ—o

MSPI E— RIZBIFAF v L7 MERT., 7275 417 Low,
GPIO L LTEH N HEIE. ANTEITHAICERTE
7,

a7 4FXal—yarr L CERENSSES. ANEY ST

UG290-2.7.2J
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4 74X L—3 g UM

4237 4 FXalb—varErOBREET Y r—v
Evg

v 4

MEBE D

‘6‘0
MSPI E— RIZBIFTH U T AT —X AT T3, GPIO £ LT
FERENDHEEIE. ATERITHAICERTE £4,

MO

a7 4 Xal—arr L TERHENASEES. BT
77,

MSPI E— RIcB T AU 7 LTF—2H e T, GPIO & LT
RSN HEEE. AT ACER T £,

FASTRD_N

a7 4F¥al—varvrt L ERASNSSAE. ANEST
7,

MSPl =27 ¢t ¥ a2 L —3 g U F— RIZEBIT 5 SPI Flash 3t/ H
L 8RS 5« FASTRD_N 78 High D358 13185 O e H LT
— R(#in4 0x03), FASTRD_N 78 Low DA IEmEm A H LE—
RTd, FEMIZOWTIEIRST % Flash D7 —% > — R &R L
TLEEW, GPIO & LTSN ASGEIL. ANEIZH I
fEHTE £,

WE_N

a7 4FXal—yarrt L TERESNAES. AHEST
7,

CPUzZ 74Xl — g rF— ROFAH LIEXALA R—
TR B WE_N 28 High O5A 13 FtAH L. WE_N 23 Low
DEAITEXZIAATT, GPIO L L THEHINALESIL. AFE
TN ERTE 9,

D0~D7

A,
CPUzZ 74X al—2grE—RIBTAT—Z A
(8-bit) T4, DO~D7 DA 1AL, WE_N DEIC & » Tk %
DWE9d, GPIO L LTHEAINALGAEIE. ATEITHEITEH
TEET,

DIN

a7 4 X alb—Ta Bl LTHERASNDES. NEBOTHN
TNT T EROANIE L TT,

SERIAL E— FIZBITHV VT IALTF—Z A TT, GPIO &
LTSNS, ADFEEHCHHTcE £,

DOUT

a7 4 Xalb—arr L RIS, BT
7,

SERIAL = 7 4 X2l —>arF— ROV YT AT —HHHE
T, FPGA R A — REFR STV AL RICOIRIRDT /A
A~DANTJE LTHERHSNET, GPIO & LTHEHEINISGE
X, ANFERITH A TE £9,

SCL

a7 4FXalb—varvrt L UERESNSSEAE. ANEST
7, GPIO L LTHEHINAELEIZ. AZATLE L TOREH
TEET,

SDA

a7 4 Xalb—Tarr L THEREINASEE. ANIEAY
> C9, GPIO & LTHEAINAEEIZ. AJ1TE=ITHIcfEA
TE X,

UG290-2.7.2J
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5a 74 FXal— g — ROWE 5.1LittleBee®~” 7 X U —FPGA #Li,

AT A K2 — g U F— ROHE

5.1 LittleBee®” 7 X U —FPGA &5,

JTAG £— FDIE)», LittleBee®~” 7 < U —FPGA /513 GOWIN J#
H® GowinCONFIG £ — F&ZH# AR — KL TWET, &7 /31 ARV HR—
4% GowinCONFIG == 7 f X2 L —> 3 U F— RO, T3 &
WL Ry lr—2 « ZA T K- TRRY £, TN TORERMET A
ZIXJTAG B L OAUTO BOOT £— Ra2 AR —FLFET, T3 Rk
K6-ODary7 4 Falb—vart— RaehrR—hLET(ES51),
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5a 7 4Fal—varEt— FOME

5.1LittleBee®~ 7 X U —FPGA #l/f}

#5127 4F=21—Ya3rE—F

— 8

2y 7 4 Xal— g F

MODE[2:0]"

GLL!

JTAG

XXX

S Host 28 JTAG A > & — 7 = — A
%4 L C LittleBee® 7 7 X U —FPGA
Ao 7 40X 21 —arLE
\j«

GowinCONFIG

AUTO
BOOT

000

FPGA 234 F > 7 Flash v 2
T 4Kl —a T — 2 Ea
LCary74Xalb— g3 &7
E3cn

|12Clel

100

SER Host 28 12C A v 2 —T = — A %
LT, FPGA#BIM A a7 ¢ X o
L—ya v LET

SSPI

001

S8 Host 28 SPI A v X — T =— A %
4 LT LittleBee®~” 7 2 ) —FPGA %l
hEay 7 4 X2l —varLET

MSPI

010

FPGA 7% Master & L T, SPI 1 %
— 7 2—RABEHNLTAETTF v
Flash(F 72122 O T /31 )b =
VI 4 XAl — g TR
HLT, vy 74FXal—ars
1ITWET

DUAL
BOOTH

110

FPGA &/ 47 5+~ 7 Flash
MHbary7 4 Fal—vagrr—X#
s L Car7 4 ¥al—i 3
VEITWET, TNNKK LSS
X, A F v Flashmb a7 4
Xal—varry—HuEaiArHLT
a7 4 X2l — g U EITVET

SERIALDB]

101

NEEHost 28 DIN A v X — 7 = — R %
4 L C LittleBee®~” 7 X J —FPGA i
fhEaY 7 4 X2l —aryLET

CPU!

111

S ER Host 7 DBUS A o Z— 7 = — A
% LT LittleBee® 7 7 X V —FPGA
WA ay 7 X2l —arLE
‘a—

R

e [1]MODE BV MRERIZARLT 4 v 7 ENTWRWEE, RoT 4 v 7 & T
VY MODE 137 7 A /b N THEHE E LT E 3 (GWIN(R)-2 38 L TV GWIAN-1P5 7 /3 A
AHBRL . XMIET D8y =0 pinout v =2 TV EZ L TL7ZEW0),

o [RIJTAG=r7 Xzl —3 3 rF— RNEMODE ODAMMEL 1ZBRH Y £8 A,

e [3]SSPIBLOMSPIE— KD SPI A > ¥ —7 = — AT HWIMN. L TV ET,

e [4] GWIN(R)-4 /GW1N(R)-4B (181 DUAL BOOT Z## &K —F LT\ £t A,

UG290-2.7.2J

31(127)




5a 7 4FXal—YgE— RO 5.2Arora 7 7 X V) —FPGA &,

[B]CPU =7 4 X2l —varET— KRt SERIAL=Z 7 X2l —Y 3 U F—
K&, SCLK, WE_ N, BLO'CLKHOLD N¥ o ##F L ¥4, CPUZ 7 4 F=
L—>g0%F—Rid, MSPIBXWUSSPI 2 7 4 Fal—y g E—RE, 5F—X%
NA s Broidtfg LUET,

[6]LittleBee®~” 7 X U —FPGA N PC 27 4 F o L—v a3 »E— FOHE,

AUTOBOOT E— FbHR—hranEd, "NU—T v 7F5&, FPGAIXE T4
F v 7 Flash»H 8y AN — AT —H EHAPAATALV 7 4 Falb—ag %k
1TWE94, AUTOBOOT =2y 7 4 Xab—3 g H1 2C 820D SDA T A U I34NR
THighiZ7VT v 7SNDIRETHLIVLERH D £9, £ Tk, T34 A
MELL 2y 74 Falb—va SN BRWEERHY £7, £72. SCL 71 b
BRI TN T v 752 L2 HEIRE L £, ZoiEitiL, SDA & SCL 2AHNE D
FTWTILT v T EFFOCAR—=Vg v OTF AL A bEHENET,

ERR

a7 4 X2l —arbEy, ar74Xal—v g Er0gEll. BXOary T 4
Fal—ralB ol 77— a Al onTiE, 4ary 74X al—va v
EUDFE M ASIL T 7EE W,

5.2 Arora 7 7 X U —FPGA #},

UG290-2.7.2J

JTAG = — FDIEAH>, Arora 7 7 2 I —FPGA 54 1X GOWIN J# B

GOWINCONFIG E— R H R — h LET, KT ZARFKR— T 5
GOWinCONFIG == 7 4 ¥ a2 b — g U F— ROEILZ, T34 AHFK L X
=T e BATIZK o TRBRVES, T ATy PR M) —LAF—
AgEilbl X2V T4y NREEVFR— N T25DT, Z&EREHWNT
4, Arora 7 7 X U —FPGA 8l Xty N A MU —AF — X OJEHE « fRE
ZYHR—FLTEBY, 2—Y—Fy AN —LAT =X ZJEHMETDHZ &
TAEVHEBREAHNT O ENTEET,

Arora 7 7 X U —FPGA i THR—hrshTWhH a7 1 Fa L—

varyE—RERL2ITRLET,
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5a 7 4FXal—YgE— RO 5.2Arora 7 7 X V) —FPGA &,

#5207 4F=21—YagrE—F

a7 4 Fal—Ta

e MODE[2:0]1!! | ]

S Host 28 JTAG A > & — 7 = — A
JTAG XXX 4L Arora 7 7 I ) —FPGA i
bhEaL 7 4 X2l —aryLET

FPGA 73 Master & LT, SPI 1 %
— 7 2—ABE N LA TF v
Flash(F 72 13E OMT /XA X)) 6 =

(3] \ |
MSP! 000 Y74 X alb—va T — S kG
HLT, avy74FXalb—rars
TOES
A Host 23 SPI A > 2 — 7 = — R %
GowinCONFIG | SSPIF! 001 /LT Arora 7 7 X U —FPGA L,

Zar74Xal—rarLEd

N Host 28 DIN A > X —T = — A%
SERIALM4 | 101 LT Arora 7 7 X U —FPGA #1,
Far 74 ¥al—Lar LET

A Host 73 DBUS A % — 7 =— X
CPUH 111 %4 L C Arora 7 7 2 U —FPGA #
mEa 7 4 Fal—a s LET

R

e [1]MODE BV BREEIIZR LT £ 7 SNLTWRWEE, T 74/ FTHE#EINT
WET,

o [2JJTAG =27 4 F¥ =l — 3 F— KiXMODE O ANELIZERH Y T A,

e [3]SSPIBLVMSPIE— KD SPI A > % —7 =— AT H ML L TV ET,

e [4CPUza 7 4Fal—T g F—RE, SERIALaZ> 7 4 Falb— g E—
K&, SCLK, WE_N, 3 LTCLKHOLD N > %44 L%, CPUa L7 ¢ ¥ =
L—y g rE— Rt MSPIBLOISSPl 2 7 4 KXol —YygrE—RE, T—X
NRA - riadtfFLET,

R

a7 4 F a2l —grty, a7 4 Xal—a B roLEll, Bz T 4

Fal—al B ool 77—y g iionTCiE. 4ar 74X al—va v

VU OEMAESRL T30,
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67 X2l —aFIH

UG290-2.7.2J

=I5

27 4 Fal— g s

RN —7 v 71% . Gowin FPGA 1%, #I#l{tk. SRAM =27 1 &%
vary, UxaA T o7 RE, W ONDREZRET, Foav
2b—yaryFEEZX 611 ET,

o b—
74
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67 4 X2l —aFIH

6-1 Gowin FPGA a7 4 X2 b—gard7ua—F ¥ —h

Power Up

POR Release
(VCC/VCCIO/NCCX
meets POR requirements)

Initialization
READY internally driven Low

User forces RECONFIG_N Low
or reprogram command

DONE internally driven Low

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Loy

READY Pin = High

MODE Pins Sampled

ERROR

Write SRAM
Memory and
Verify

Succeed

Y |

DONE Pin = Low

User forces
DONE pin Low

Strobe DONE Pin
READY internally pulled up
DONE internally pulled up

Done Pin = High

FPGA Waken Up

UG290-2.7.2J

User Mode

READY Internally
Driven Low
DONE Internally Driven Low
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627 4 X2l —3a FIE 61 NRXT—=T T DEAI LT

RS

e READY, DONE, RECONFIG_N &, N OFINTIVT v 7 (FNT v T EIIEH
100uA) ZFfoA4—7> KL A OO FHED 10 TI,

e READY vt #i#|#9iZ Low (275 Z & C(force the READY pin low), 7 /34 A3
0 — RERBT XA IV T EGT 52 ENTEET,

e DONE v > %3l Low (29 % Z & T(force the DONE pin low), 7 /3A A3
AT T TEHEAI VT HHIETHZENTEET,

e RECONFIG_N v %, EFEBEANGLT NA A — RB5E T35 FE T, High [2f%
o0 ERnH Y 7,

6.1 NXU—T v TFDEALIVT
NRU—F o T FPGAND /AT —4 > U+ v | (POR) [EIAE)

1@%%?Abiﬁ" POR [H# 1. AN 1/0 BB NA A B —HF L ZUREE

“dh BT L AR L. VCCNCCXNCCION EiE L — L % B L £,
VCCNCCXNCCIOn MDD 2y L)L OBEEZT-T & (U
L ALRERSNDERL — UL, T35 AL - TR Y £9),
POR [RIESSNER U &~ MEBZ M L. FPGA I 7 v & R % Bk
L%9, READY 55 & DONEE5M Low IV Z o Shvb &, T2
A ZNIHHEMEIREEIZ 72 0 F97(X 6-2),

X 6-2/XU—T o 7DFAIVIH

VCCNCCXAéCé(A:\IS)Yn J
VAN
VAN

2. KT, AD POR EY 2 — L REHTAERL—LE R LE

tINTL

DONE

7,
# 6-1 5734 2D POR E ¥ 2 — NV REHT B EBIRL—/L
=X F A R POR £ = — R 2 EFE L —/L
GW1N GW1N-1
GW1N-4 VCC/VCCX/VVCCIO1/VCCIO3
GW1N-9
GW1N-1P5
GWAN-2 VCC/VCCX/\V/CCIOO0
GW1N-1S VCC/VCCX/VVCCIO0/VCCIO2
GW1NZ GW1NZ-1 VCC/VCCX/VVCCIO1/VCCIO3
GW1NR GW1NR-1
GW1NR-2
GWINR-4 VCC/VCCX/VVCCIO1/VCCIO3
GW1NR-9
GW1NS GW1NS-4 VCC/VCCX/VCCIO0/VCCIO1
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627 4 X2l — 3 FA 6.2 ¥t

vJ—=X F A R POR £ = — W3R 2 EF L — /L
GW1NS-4C
GW1NSR GW1NSR-4
GWINSRAC VCC/VCCX/VCCIO0/VCCIO1
GW1NSE GW1INSE-4C VCC/VCCX/VCCIO0/VCCIO1
GW1INSER GW1INSER-4C VCC/VCCX/VCCIO0/VCCIO1
GW1NRF GW1NRF-4B VCC/VCCX/VCCIO1/VCCIO3
GW2A GW2A-18
GW2A.55 VCC/VCCX/VCCIO3
GW2AR GW2AR-18 VCC/VCCX/VCCIO3
GW2AN GW2AN-55 VCC/VCCX/VCCIO3
GW2ANR GW2ANR-18 VCC/VCCX/VCCIO3

6.2 F1H#{t
Ry —F Uty A, READY v & DONE v % Low (27 /L
X35 L, Gowin FPGA 133 <2 A U FIHLIRREIZ /2 0 £5, #)
HWEREEO BIX, FPGAND =27 4 ¥ 21— 3 SRAM A7 U 7T
T5ZLTT,
FPGA X, ROTRCOFEMERT-T L. PIHLIRENS vy 7L
7,
o IHMLIREEDIFMAINITL 282 TV ET
e RECONFIG N E > 78 High T
® READY B %, AT Low I 7 A F 7 SR THER A,
READY bt 1%, WIHHLEME TR D 2 >DOREREZHEHE L £,
e FPGANMHNED=a L7 4 Fal— a2 SRAMZ2Z U7 LTWAZ
EERLET,
o AJJELT, AETLOWIZT NE 7 7= & 12 FPGA oL
NS Y T T N T 0T ENTEET,

6327 4Falb— gy

READY B2 DNLH BB Y = v URRERIINLT-%. FPGA I 7 ¢
Xl — g L REEICZ2 Y £9°, MODE B> OiREEIZSS U T, FPGA N
DAy 74FXal—rarSRAMIZESFIERE—RTCary74¥al
—yarTC&ET, FPGAR a7 4 FXal—va T —X&EZEFELTH
A, WERIREEIL READY &bl ¢ £, High L~ ® READY
BRI, a7 4Fa2l—YarPNEFTHLLHI a2, Low L~UL
® READY [E5 1%, FPGA =z 7 4 X a2l — g T —0"H VY . EW
WCEMETE WD 2R LET,

647 AT S
TRCOary 74 Fal—arr—22ELLZE L%, FPGA
I =A 77 v IREEIZAD . WNEED DONEJREEE >~ F &2 112y F L
F4, VoA T v ORETIZ, FPGA IZRDOBVEZ AR IZEIT L E7,
1. 7ua—rviifE5 (GOE) ZH#hCT 52 & T, FPGA @ I/O 73/~
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67 4Fal— g FH 6.5 1—P—F—F

A4 E—FAREZKTL, ZO7 Uy MERBEZHEBLLE7,
Ja—nty MYty MEga (GSR) #1i2ty h95Z ik
D, AMEENFPGAND 7Y v 7oy FOIRRBIZEEL 5. 25D
ZHSZ EMTEET,

2. 77—ty MUEy Mg (GSR) &7 u— LEXIALMESY
575 (GWDISn) it L7, /7 rn— L EXALBENESTEZHL
T 52120, FPGA 3WNEF RAM ik — % 272> T EE
XTHOEHSZENTEET,

3. MHBDONE v 26N LET, Ahicsivd &, DONE B (3H
FHrDOA—7> RLA 11012720 £3, DONE B> &40 & i)
E’J Low IZFNH T T HZLI2ED, FPGAZ Y =A 77 v ik

WD Z N TEET, DONE B> 25 High 12725 &, FPGA 1Z ¥
I477/7% ExfkTL, 2—H¥—F—KNIZAD ET,

6.5 = —HY —F— K

UG290-2.7.2J

2—H—F—RIZAD &, FPGA IFkit Licu vy 7 #aex 3 <Ig5E
ITLET, FPGAIX, RO 3 DDAX FOWTUN N TIsbhE T
— P —F—RDOFFIZRD ET,
® RECONFIG_N v U 2T Low IZ7 V& T SVET
o V7 ¢ Fal—aR— MEH T reprogram NG SN ET
o NRNU—HTAEDNT =T v

O3 ODAXRX FOWTNRFEETHE, FPGAIZ=Z 7 ¥ 2
L—ya UFRIRZELE T,
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7Ta 7 4X2lb—3 g% — RO 7123y 74Xl — gy OEEHIE

AT A K2 — g UF— RO

GOWIN t 2 =2 %7 % —FPGA #5121X. SRAM ~<X— 2 Arora ~7
7 I U —DOEMET A AL F v F v 7 Flash # 5 Te LittleBee® 7 7
U —D/INEEARFBIET NA ARH Y £9°, SRAM RX—ZADT /A AD
Nilary 74 Xalb—Tars—XiE, NU—Xo o35 LKbnsd
T, N —T v 7HBICHa Ly 74 X2l —2arTA0ERHLY £9, 4
> F v 7 Flash i 2 T2 AR EFEET S R X, NU—F 7o %L 7 —X%
F v TIRIFEND DT, T3 AL, XU —T v 7HZ AUTO
BOOT =27 4 ¥ =L —2a rF72IEDUALBOOT 27 4 ¥ = L—
gk THEMICHEa 7 4 X2 l—ya T ET,

BRI —=V THR—= &R Tnbary74¥alb—yarE—R
X, AT 73nT0ndary74 X2l —rarBroficBh#E LT
WET, WHOJITAG 2> 7 4 X2 Lb— g U F— RITRTOF A R
THR—FrENEJ, AUTOBOOT =27 4 ¥ a L— 3 7213 DUAL
BOOT 227 ¢ X o L— g VIRERMET N, A TOHRYFR— NS
¥4, £ 7 X2l — 3 F— RO MODE fEIZ #7220 7,

712 7 4 X2l —a  yOREZHEIE

UG290-2.7.2J

GOWIN £ X =47 & —FPGA Bfn(Cix, Arora 77 I U —&
LitleBee® 7 7 X U —M b 0 F3. F A ZLICRBEENTNAMNE H
NI, a7 4 ¥ ab— g VEBEOMELY TR TOITTIEHY $¥A, T
A ABIC R BN TN D T3 213, SDRAMPSRAM Z #i4 L Tl %
P, T3, 2412 S BT uv5 FPGA |3, DUALBOOT == 7
%o Ly s VORHEEIR T, GWIN &) — X L LR Ao
WET

NRI—TF o 7BIRary7 4 ¥ar—v a3 OFIE

FPGA @ VCC, VCCIO. XN VCCX EIFETE D i/ NEIRIRENE 2 i
7-9 L. FPGA |FEHEI Yut RIZAVET : EBENLELTED,
RECONFIG N NAMNAIEIBRIC L > THANAT T o STV EHA > FPGA
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7Ta 7 4X2lb—3 g% — RO 71 a7 4X2 11— 3 VOEEHIF

UG290-2.7.2J

WNERE 2 READY B8 X O'DONE B> % Low (I 7 V& o LET >
FPGA ¥Jii{t. > READY 73 High (27 /v 7 v 7 & C, MODE 4> 7
Vo ZE&NET > ar74FXal—yarE'f—RIffoCary7 4%
V—varyr—FEmAH L, MIELET >FPGA UV =A 27T v 7 >
DONE 728 High \IZ7' V7 v 7S Ed > =2 —HF—F— RIZAD £7,
FPGA O, ERAZLZEITELHILERH Y £7, FPGA D/RXU —
Ty WL, a7 X2l —T g, Low LoV
RECONFIG_N IFFAENT, =—H¥—|TIRECONFIG NE > %7 u—7
4T DFEFICT DN, AEBTHIGhIZT VT v 752N TEET,
NI —Fv « Uty NOEERINGT NSA AD T = A 77 v 7THIOM, 3%
TOD GPIO I ZNEEDIZINT LT T THNA A B — ﬁ/%@ﬁ“f?
a7 4 X alb—ya T — OB & S DXL E
T. GOWIN t 2 2247 Z—FPGA B O EEICIZ, SRAM | ﬂ#é@
VE. A2 F v 7 Flash lzxf+ A #(E. 4 ~7F v 7 Flash ’LTﬁ“éTﬁéf/Fﬁi
DEJ, 2D HA L F v 7 Flash IZx17 5 EEIX LittleBee®~7 7 X V) —
L OB THR— k&3, SRAM B LA 7 F v 7 Flash (2514 2 #/E
T, TRTCO/ETYHHR— PN TWET,

SRAM (Z%}3 HHE

SRAM 2% A EAEIZIZ. T34 2D ID CODE & USER CODE ™
SO L, TNAA ADAT—HZ AL AZDOEHOFLHE L, BLO
SRAMD a7 4 FXalb—varngEnEzd, /4 AIDITa7 4
flv—VHVWKﬁmﬁézgﬂ%wiﬁ‘Uﬁmcomnimcmm
EHEHETHT AL RAEXBTHOICEAENET, TN ADAT—H
AVIVAZIZIZIFPGA D2 7 4 X a2 b— g VEIED AT — X AER
DELER SV, ==X ZDIFMEFEH L TT A ZAD AT —F X %5547
THZENTEFET, AT —F AL ZAZOERIZOWNWTITEER 7-12
Status Register D& > NOEKRSHE L T EX, £72. SRAM 22~
TA4FX2lb—Ta O EX 2748y RRREINTWHRNE Y B
ARV —=AT —HDOHRPKRFEE T R— P T D52 EICHEBETAILERDH Y £
T, DFV, X2 VT4 By RBRRESINTZT—FIL, V—FKRXv s T
XFEHA,

AV F v F[A 7 F v 7 Flash iZx3 B 84E

F v F > 7 Flash 12T B EMEICIX, WHE, Vs3I0 7, BLWY
REER ENRH Y £9, A F v 7 Flash IZITAG A v X — 7 = —AHAT
DHBETE, T 7 vy 7 EEEIT IMHZ UL ETT, 7 v v 7 JEEK
DOFEIZHOWNTIX, £ 7-9JTAG O TCK JHHEH 2B L TL 7 &
VY,
ERD

*>F v 7 Flash i L7 SRAM D=7 4 ¥ 2 L—3 3 > (AUTO BOOT =7 ¢
X2l — g KODUALBOOT 2 7 4 X = b— 3 V) BX AT~ 7 Flash 07
077 I 7HIZ, FPGA O/ —7 » FIREBA KR T 2R H Y | 7D
RECONFIG_N % Low L'~V T R U H L Tid7en £ A,
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7Ta 7 4X2lb—3 g% — RO 71 a7 4X2 11— 3 VOEEHIF

UG290-2.7.2J

LittleBee®~ 7 X U —® FPGA #ih(GW1IN-4A % [r < )izik, JTAGM
Ny P TI0 RT T TL—REVWIEENPHY T, DFV, T34
AL, BAEOEEREBICHEBL 5252 L7  JTAGA VX —T = — A
N L CAHF v 7 Flash £721347F v F Flash 270 /5 L4452 L
EYVAR—NLET, 70l I7I 000 TARAALRAF IO ST 4 F a2 b—
va At CEMERRETTY, Y v/ 7 I 7t . RECONFIG_N % Low
L)V CRUA LT, v IA4 0T w77 L—KRE% T LET, 2O
X, T T4 VRN EL, AT v 77 L— RPN ERT 7Y r—3 3
N2 LTV ET,

RS

[1] GW1IN-1P5 35 X ' GW1N-2 (% goConfig I2C IP 2425 Z L TRC RNy 7 7T v
R7 v 77 L—REVR—FTEETH, JTAG KL DENN I TT T KT v 7T
L— RPN E T,

a7 4 Falb—Ya DS EL

Kar74Xalb—varev— RefEHTHA, 2—F—1x, v
T4 X2l —ralrBrogECLC T, FPGANERIN-a 7 4 F
2b—va = RCEET AL T2 ERHY £, =2—F—lD
EUBNRY WA, Tb O IO FIETCRIICAE L, 7
— HARIBICEET H OB EREFT S Z ENAHETT, MODE[2 : 0)i%
GOowWinCONFIG D7 a7/ I 7 « a7 4 X al— g F— REER
THEOIHEHAIN, T RE2EFETLIMLENRWIGEIR, V7 v 7 F
XTI NE T AN LS TREDE— RIZEET A ENTEET, LT
v T OYE. ATKQO TV T v IR L, A&y o5 1K
QDI NE 7 ARPLEHELRE L F T,

R

RECONFIG_N. READY. 3L UXDONE B2 (342> 7 4 Falb— 3 v F— NICfE
FFONTBY ., a—F—RETNHE GPIO IZHRE LN EI NIrhbLT, a7
A X2 b= VEBERET T AR, ZOMEIIEE IRy o EikEix7rr 77 I v
Jear 7 4 Xalb—ra R EWMTETVERHD T,

HRIND Y86
HER SN D VU 7-1 1R LBV TT,
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7Ta 7 4X2lb—3 g% — RO 71 a7 4X2 11— 3 VOEEHIF

7-1 #ER SN D B

DC3.3V MODE(0]
I MODE[1]
I MODE[2]

FPGA

II}—C/ RECONFIG_N
KEY

READY | DONE
DC3.3V > DC3.3v
v, /%
LED | LED
ER

e MODEEAZT L7-WEAIE, DIP A4 vy FOEHAR RS NET, W20 0F
NRAZATIEIMODE U N RIZR T 4 v 7 ENTELT, R4 7&8nTwn
72Uy MODE B %, AECHEEHE S LTV E 3 (GWIN(R)-2 3 L T8 GWIN-1P5 53
A A&, ST B0 7=V D pinout v =27 AV EBRLTLEEW),

o JTAGzar 74Xzl —varDiff, READY{E5 L DONEfFS#MMH L T 72
S,

o RUF 4 T ERNTUVRRECONFIG N, READY, 7213 DONE B 3H#ET
MR, 27 4 FXal— g B RE 2 FEA,

BRU—T v 7DHA IV ITHRBELO Low VLR T
RECONFIG N % MY 33214 I 7K

HRNU—T o7 DX A I THRBLO Low L)LV AT
RECONFIG N % FU T 554 I 7KL, 7-2 LY 7-3 TR T &R
QI

X728 NRXU—T o 7TDOXA IV TH

VeeNVeoxVeco 75

'
wl

X

Tportready

READY

ez

DOME /*
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7ar7 4F¥ a2l —3 g F— ROTEH

714 207 4FXal—arOEEHEn

UG290-2.7.2J

7-3Low L'~ L LA T RECONFIG N % FY 3 B2 7

RECOMFIG_M \?
I# Trecfgiw g
READY A\
?Trecfgtrd?n Treadylw "
DOME W

LittleBee® 7 7 I U —FPGA L DOR#E X 4 I U 7T A—X |3 F
7-1 1T 2B TT,
# 7-1 LittleBee® 7 7 I U —FPGA #l5,0OHE U —7 v 7 & RECONFIG N hU A
DEAIVI NG RA—H

S5 A

RECONFIG N falling edge to DONE low)

Py N A —HDEM BAME | KIE
T i | POR#>H READY D32 H L3 3y PETORE | 0 |00
porteady” | 9 (Time from POR to the rising edge of READY) K K

Trout RECONFIG_N ® Low L ~/L L A ig 25ns i

rectotw (RECONFIG_N low pulse width)

RECONFIG_N M6 F23 0 = » P56 READY

Trecfgtrdyn @ Low LU ZE A £ TOREH (Time from - 70ns
RECONFIG_N falling edge to READY low)

Tewsns | READY @ Low L1/ L H(READY low TBD )
pulse width)
RECONFIG_N D375 FA3Y) = 75 DONE

Trecfgtdonel D Low LU EAFE VC“@H%‘:FEﬁ (Time from - 80ns

ERD

MODEQ = 0 D4, T /34 ZAD/8T —T » 75 1E 200 s T3, MODEO = 1 05
B T ADNRY =T v THELREEIL 50 us T,

Arora 7 7 X U —FPGA LG DORE#E X A I U 7 XT A —H X, £ T7-2
(RT3 T,
3% 7-2 Arora 7 7 X Y —FPGA B DFE/{U—7 v 7+ RECONFIG N rY HDH
AIVTRTA—H

TAT ] S5 x—poB% BoME | Bl
44
T POR %25 READY DN 6 130 =y PETORE | 35ms
poriready | j(Time from POR to the rising edge of READY)
T RECONFIG_N ® Low L ~/L L R E 25ns )
oo (RECONFIG_N low pulse width)
RECONFIG_N O i H T30 = » P75 READY
Trecigrayn | D Low L~ULZE % F CTOREE(Time from - 70ns
RECONFIG N falling edge to READY low)
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7ar7 4Xalb—3 g FE— ROFEM 72JTAG=a 7 4 Fal—i gy
INT A — o= - = =
INT A —HDER w/AME | RKE
vz
Troagyne READY o Low L)L A (READY low TBD ]
pulse width)
RECONFIG_N OS2 H 3 ) = 255 DONE
Trecfgtdonel D Low L-ULIZE S F TOHEH (Tlme from - 80ns
RECONFIG_N falling edge to DONE low)

72JTAG a7 fFalb—Ta Vv

GOWINEIa &7 Z—FPGAH®HDOJITAG =7 4 X2l — 3
vF— KX, IEEE1532 B LV IEEE1149.1 N7 H Y « AXp 2 « AKX

VA — RICHEL L TV ET,

JIAG=Z 7 4 FXal—va T — T, avy74Falb—r g

7 — XL GOWIN t X =247 % —FPGA 5 SRAM |Z

HIAEN,

NU—F 7357 —2FKkbitEd, GOWIN &I =47 % —FPGA
T RTCITAG 2 7 X2l —v g ryF— REVR—FLTWE

_a‘o

721JTAG 27 4 X2l —Va VE—FOE YV

UG290-2.7.2J

JTAG =2 7 4 F a2 b —3 g F— R

CRES D v FE T7-3 1R T

LB TT,
F73JTAG 27 4 Fal—aVE— ROV UV DES
o4 /O %A 7 B

. NEOFHNY [ JTAGE L% GPIO )b a7 4 X2 lb—

[1] .

JTAGSEL N 1 & S, 72T 47 Low
TCK2 I a7 N7

. NESDFHNT -

. £ N

TMS T BEN

I, NERDFHNT |
TDI LTy F—H N1
TDO 0 7 — X 7]
B

e [1]JTAGSEL N1{E5 %, JTAG BV GPIO IZREESN T, T35 ANEMEL
L EDHHEREL £, LittleBee®~” 7 I Y —FPGA Ti%. MODE[2:0]=001 ®
4. JTAGSEL_N 23412 GPIO TH Y, JTAGSEL_N ' & JTAG D 4 '
(TCK, TMS, TDI, TDO) #[FIFfIZ GPIO & LT T& £943,
HMEH;NﬁJMGt/%3/74ﬁnvﬁya/t/’@ﬁﬁé LMT
T EIET D DIIET A A FHEREE— NICALEDILERH D £,
° mT@ﬂimmf47K@7wﬁv/ﬁ# THER T DMERH D T,

W
5

ZD%E,

&

TRA AL - TiE, 4 5D JTAG v £721X JTAGSEL_N 78 GPIO

ELTCEEILINTND

Bt 7oA A Ay X2l —varTh

21X, E7 reprogram B A X ETHLENH Y £9, FEMIEE 7-5 (1
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

KT ERY TT,
3 7-4 reprogram MR BBERT AL ZAARBERT AL 2 —F

UG290-2.7.2J

. . . reprogram 4 DA 1344
Y —2 2
i 7o BT
GW1N-1, GW1N-1S. GW1N-
GWA1IN 4, GWIN-4B. GW1N-4D.
GW1N-9, GW1N-9C,
GW1INZ GW1NZ-1. GW1NZ-1C,
GW1INR-1, GW1NR-4,
GWINR GW1NR-4B, GW1NR-4D,
GW1NR-9. GW1NR-9C reprogram 4y D E(F 1344
GWINRF GW1NRF-4B =
GW2A-18. GW2A-18C. GW2A-
GW2A 55C. GW2A-55
GW2AR GW2AR-18. GW2AR-18C
GW2AN GW2AN-55C
GW2ANR GW2ANR-18C
GW1N-1P5. GW1N-1P5B,
GW1IN GW1IN-1P5C., GW1N-2. GW1N-
2B. GW1N-2C
GW1INS GW1NS-4. GW1INS-4C reprogram 14 % (Z 1R
GW1NR-2. GW1NR-2B, 23
GWINR GW1INR-2C
GW1INSR GW1INSR-4C. GW1NSR-4
GW1INSER GW1INSER-4C
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

722JTAG 227 4 X2 L— g »E— FOERX

UG290-2.7.2J

JTAG 2 7 4 Fal—> g rF— ROBRIIN 74 17T B0 T
9,
M 7-4JTAG 27 4 ¥a bL— g »E— FOERREK

FPGA

__ I JTAGSEL N

JTAG PORT » TDI
» TCK

» TMS

< TDO

TR -

o JTAGSEL N RV T 4 7 ENTWARWT A ZDE . JTAG B DL ELD
F=RET RNy TTHEEEL, MOy NA M) —AT—=FRa T 4 X¥al—
aVICEBRE G XN E ST, NU—=T v 7HIC MODE & 3EHEi = 7  Fa b
—Y 3 F— F@EIH,. AUTO BOOT, DUAL BOOT., MSPI LIS E— RN ET
HILEMERELET, NU—T v TROFHITAG 2T 4 Fal—Tatk, 7
XA AF 2 —H—MODE (2 AV | JTAG B 1X GPIO (2720 £,

o JTAGar 74X al—ralE— ROy 7T 40MHz 282 Tix7en £
H A,

WEDOJITAG Z/LT7-SRAM =27 4 X 2 L —3 3 Iz T,
GOWIN & X 2 ¥ 7 Z —DO AR5 FPGA 7 /3 A A (LittleBee®~” 7 I U
—)D A F 7 Flash B LD T RTDH L U — XD FPGA fLih DA~
F > 7 8Pl Flash 7 v 77 IV 7#/EL JTAG BV A L THEITTH 2 &
DCTEET, NMEBMET A RN SND A F v 7 Flash o7 v 75
SV TEEOBGE— FIZJTAG 2 7 4 Falb—y g o EF—RERLT
9, A 7F v 7 SPIFlash D7 v 77 I v FJHEAEIZOWTEB L9 Ny
YHEV ARy EZRLTS TSN,

X 52, GOWIN £ a4 7 #—FPGA #/LIZ JTAG T4 ¥V —F =
—UEEEYAR—NLET, DFEV, HDHFPGA D TDO B KD
FPGA @ TDI v /(2845 &, Gowin v /o7 I 7V 7 vy =T &
Bt S 72 FPGA T34 2 Z HEAIZEA L CER Ic2 > 7 4 X2 L —
varvlEd, TAV—Fz—r a7 X alb— g OERXIZK
7-5 R T B TH,
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7ar7 4F¥ a2l —3 g F— ROTEH

72JTAG=a 7 4 F a2l — g

7-5JTAG TA V—F =z —r - arv7 4 ¥ab—¥ g VOEKEHR

JTAG PORT FPGA FPGA FPGA
TCK » TCK »| TCK »| TCK
< Z %
™S » TMS O > TMS »TMS O
TDI TDI I'ZL TDI < TDI %
> z
E ou E ouw aYe] %
<O Z <O 2 <O 8
wuw O TDO ww O TbO '-UUJD
roe Qo e o oo

TDO T

A A A

v

RS
DONE. RECONFIG_N. # X () READY 12 5 O LRDUT IS U TR E S E T,
723 JTAG 27 4« Xl —valrE— RO IVIK
JTAGZ L 7 4 FXal—2a U ET—ROZA I XiE, K7-6 125
Y TI,
X 7-6 ] TAG 27 4 FXal—Yaryea—FoZAIVIH

Tickp G TMckh T Tick

N
| Ttckftco :

TCK

Ttekftex

D Tps Tiph
TDI i

00 : valid data valid data

HRNTA=ZOEWRIE, K757 TT,
RTISBJTAG 2 7 4 X2 b —valyET—RDFA IV ITNRFRA—X

AT T FoME | BokfE
T TCKIML TR =y VLT = HNZELET | 10ns
tokdteo DI (Time from TCK falling edge to output)
TCKLHL TN =y UMb A A L E—F AT
Ttekftex % F ToORfE(Time from TCK falling edge to - 10ns
high impedance)
Ttekp TCK 7 v v 7 ™A 7 L (TCK clock period) 40ns -
UG290-2.7.2J 47(127)




7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

P77 ko a—s 0B L ALNE. 2N
24
T TCK 7 v v 7 ® High L~ULEE#(TCK clock high 20Ns )
time)
T TCK 7 vy 7O Low L~ULE#(TCK clock low 20ns )
time)
T JTAG PORT ®t v + 7 v 7H[(JTAG PORT 10ns | -
Jps setup time)
T JTAG PORT ® 74— L REEfE](JTAG PORT hold 8ns
p : )
time)

724JTAG 27 4 X2 bL— 3 VOFE

UG290-2.7.2J

TAP KRB

TARNT 7 AR— FOWRREEMIL., iDL A EIETT—H LY
24 7@ L, TDI & TDO ORIZER T H 7O S E T, W@,
MBLVYAAIAFT Y L ENDT—H LI AZZEIRTH DI EN
F9, RO 7 o v 7 KIZBW T, KREIOMANIALE T 55T 1%, TCK
2N High (272572 & D TMS DYy 7 REEEZ/RL TWET,

X| 7-7 TAP IR BERSR

1 @EST-LOGlC-RESET}
0

o( [ RUN-TEST/IDLE [ —.[SELECT_DR_SCA@1—.ESELECT-IR-SCAI\HJ
0 0

TAP V&> b

TMS % High L~L(r ¥y 7 “17 )ZfRFFL, TCK B> T5 2L |
DA kv —7 3L A(High (2 716071/7}% Low IZ72 5)&2 AN ) LTz, TAP =
Ty IRty NENET, TSI o T, MOREED TAP IREEHHH
TARa Yy 7DV vy MREBICEHR I, JTAGA VX —Tx—R LT
AbhaYy RNy hELET,
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

UG290-2.7.2J

ERD
ZDOWREETIE, CPU LEIBEESEN By hENEHA,
RS

e Shift DR 721% Shift_IRIREEIZ A~ 7284, TDO OF — X (X TCK OINLH FHA Y =
Yy UMBLARIZI D T,

Shift. DR F£7-1% Shift IRIRFEBIC A=A, T—H Ty 7 hEahEHA,

Shift DR F£ 721X Shift IR b H7-5A. T—XiFv 7 hanEd,

BOICY 7 bENDHDIE, T—H DO FALE » MLSB) T,

Uty hToL, ¥_TOMSIIV By hEND, BEHIRD £97,

MBVIRF LT —H L VRY
TAMY v 7 &Yty T HIEN, REEMIZLLTO 2 >0 HAR
B HAE AT RE T,
o MHLVAX(R)DAF ¥
o T — XL IURXHZDR)DAF ¥
MHLVAZDAFR ¥ CEAETIE, Shift-IR IREEDGA, 77— £
TSN LSB 7 7 — & METHS LY AZITEE SN ET, Run-Test-
Idle IZR o721, i m OEENTE T LET (X 7-8),
TS LY AL DAF ¥ CHETIE, Shift-DRRIEED B G, 7— 4 &
I BN T —H LY AZITEESNET (K 7-9), 7 —FHiikIZ LSB &
MSB @ &5 b AMEEH &5 8%, BEICKFEL £
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

TSP VIRAZDT VRV AREAL I VT

TCK

™S
o0 I G . -
4P states NI © X 0 SHIFT-R @ XD XB
(@ :Select-IR-Scan @ Exit-R (&) Run-Test-ldle
[Z) -Capture-R @ -Update-R

K795 —FVIRAEDT I RAZAL I VT
LS e e e e s Y o A 0 I A I
s T \ L

AP states NI, SHIFT-DR @ X@ X6
“Select-DR-Scan @ ‘Exit1-DR ‘Run-Test-ldle
“Capture-DR Update-DR
R

e GOWIN &3z #7272 —GWINR)F LU GW2AR)> U — X FPGA Tit, L
VAZOREIITAF8 By FTT,
o T HLIARFOEIL, BIRLILLVIUAXIZEL TR £7,

ID CODE A H L D4
ID Code(EN% JEDEC ID Code)id, FPGA 7 /3A A D RN 7255 51 1
%&VG\‘?‘O

GOWIN FPGAID Code ®E X232 v T, !X GOWIN FPGA
@ ID Code ®»—E T4,

% 7-6 Gowin FPGA ID CODE

Gowin FPGA Device Family ID CODE

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

Bits 31-12

h81B

GW1N-1 h09002 h0900281B
GW1N-1S h09003 h81B h0900381B
GW1NZ-1 h01006 h0100681B
GW1N-2/2B h01206 h0120681B
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

Gowin FPGA Device Family ID CODE

Device Part Manufacturer ID
Device Family : Bits 11-0 ID CODE

Bits 31-12

h81B

GW1N-1P5/1P5B | h01206 h0120681B
GW1N(R)-4 h01003 h0100381B
GW1N(R)-4B h11003 h1100381B
GW1N(R)-4D h11003 h1100381B
GWINS(ER)-4C h01009 h0100981B
GW1N(R)-9 h11005 h1100581B
GW1N(R)-9C h11004 h1100481B
GW2A(R)-18/18C | h00000 h0000081B
GW2A-55/55C h00002 h0000281B

GOWIN FPGA D@t A H L4 0x11 T3, LA FiZ. GWIN-4 @ ID

Code Z A7 Z & &2FC, JTAG OEMEAFTAL £9,

1. TAPUtE > bk :TMS # HighiZ L., 57 v v 7 ¥ A 7Pl Biifg LT
EELET,

2. IRABEREM % Test-Logic-Reset 75 Run-Test-ldle |23 S £ 97,

3. REEHH A Shift-IR (2B S&, K MLt > F2 5 Read ID 4y
OxM ZEFE L, EALE Y NIEREBEDE >y MDA EFE I D & FRIFFIC,
B 2 EXit1-IR IZER SHE 3, /bbb, KBy NO%EGF
AIC TMS X High TH A MENH Y £4, £7-71X,. 87 v 7 %A
7 VIR Ox11 2 2559 2 RICH T 5 TDI & TMS OfE D&%
RLTWET, A I TIEKT7T-MITRTEBY TT,

2 7-7 A EES D TDI & TMS [EDZELL

TcK1 |Tck2 |Tck3 |Tcka | Tcks | Tcke | Tck7 | Teks
TDI value
o | 0 0 0 1 0 0 0
TMS 0 0 0 0 0 0 0 1
value

4. IRFEHEM A ER S, Exit1-IR 225 Update-IR % #% 1 L C Run-Test-
Idle (25 L. Run-Test-ldle T3 7 w7 %A 7 VL EEMEL £,

5. IRAEHEH A Shift-DR ICERE S, 327 vy /A 7V EEEFEL, 32
sy A7 )VHDOEERNZ, TMS % HighicLxd, 3270 v7
YA 7 NVD5ET &[RRI Shift-DR 725 Exit1-DRIZV ¥ 7 LE 7,
NI/ I AT AREEINDGIBIZR2EY hOT—H
(0x0100381B) A8 FH 4L E 3(IX 7-12),

6. IRAEEMEHK Z Run-Test-ldle IZ&E L £,
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7ar7 4Xalb—3 g FE— ROFEM

72JTAG=a 7 4 F a2l — g

7-10ID Code A H L DIREBHEM 7 0 —F v — b

S

4

Move TAP to Shift-IR

Move TAP to Shift-DR

4

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

Transfer 32 clocks to
get ID Code
&
Move TAP to Exitl1DR

Move TAP to Update-
DR

y
Move TAP to Update-
IR

v
Move TAP to Run-
Test-Idle

v
Move TAP to Run-
Test-ldle

B

7-11 ID Code it AH Lar5-0x11 DT 7 2R EZ A I 7

TCK

TMS
oo I D@
Tap states NI @ SHIFTIR @ ¥ @ X &
() -Select-IR-Scan 3 -Exit11R () Run-Test-ldle
-Capture-IR @ UpdatelR
7-121D Code #iAH LERDT —Z VO RZ DT 78R FA I T
ek 1 2 3 4 5 13 T 8 9 10 11 12 13 14 15 16 7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
™S

D28 DI28 DIz 0\31.“'

DO28 DOZ8 OO DOM..-‘

SHIFT-DR

(:Select-DR-Scan
(2):Capture-DR

‘Exit1-DR
(@) Update-DR

(B):Run-Testdle

SRAMZ a7 4 X=2lb—var§5FIFE
S+ Host TFPGASRAM &7 4 Fa L — g LET, JTAG

UG290-2.7.2J
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7Ta 7 4FX2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

UG290-2.7.2J

ZML7ZSRAM =27 ¢t = L—3 3 id Mode V' DB A Z T £4
o
Gowin V7 Ny =7 CT—H AN —L -« T7ANVEEKL, JTAG
2 LTSRAM DL 7 ¢ o b—y 3V FEIFLET, BUFICAE
Host Itk 25 SRAM =t 7t X2 L—3 g VO FNEZH L E T (4 7-
13),
1. JTAG VUV > 7 Bk L., TAP Ut v hEEITLET,
2. T4 ADIDCODE ZfiAHL, ~vFToH0Fxzry s LET,
3. SRAMZA a7 4Xal—varSnl-Ha. SRAM 2iHET 545
0 FET, SRAM ZHET HFIEEZSHL TS E3 W,
4. ConfigEnable 45 0x15 Z =5 L £,
5. Address Initialize 45 0x12 # %5{5 L £ 97,
6
7

Transfer Configuration Data fi43 0x17 Z 253 L £ 97,
Data Z & A7 > FM(MSB)2» HIIEIZIE(E L T2 5 Run-Test-Idle R
IR LET,

8. Config Disable fi4s Ox3A %155 L £ 7,

9. Noop i m Ox02 ZiXfE L, =27 4 Falb—a UV FIEEZKTLE
BB

10. Configuration Data % U — KN 7 L7254 SRAM %53
IE% 2L T EE0,
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

7-13SRAM 2 7 4 Falb—YarD7a—F 5 — |
Y- See Read Flow —Nv>< End >

SRAM Erase (Option)

Y
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
Address Init Instruction
(0x12)

A

Transfer Write Instruction
(0x17)

\
Transfer Bitstream(MSB)

Y
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

0 T— See Read Flow

N

()

SRAM % HtAH 3 FIE

THE SRAM T —X 3T 74V b T — Ry 7 TEEH A,

FPGA ® SRAM 67 —# it~ 3846, £79. SRAM OE XA
HIFIZE X2 U T ¢ By M(Security Bit) 23 i% E SN TWVWRWT & 2R
HHHERHDET, X2V T4y MIT— X2 VT 1 2MERT S
TOIEHESNET, X270y FBAREINTWSHEE, SRAM
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7ar7 4F¥ a2l —3 g F— ROTEH

72JTAG=a 7 4 F a2l — g

MBS 57— 21X 1(High L1 &7 0 £,

17— N2, FPGAITEZAENTT —HIZKLTCRC T = v/ %

FATLET

RIBETNAADSRAMT RLAE LT FL AR S
Device Length of one address (bits/address) Count of address
GW1N-1/GW1N-1S/
GW1NZ-1/GW1NR-1 1216 274
GW1N-1P5/GW1N-
2/GW1NR-2 1216 466
GW1N(R)-4/GW1NS(R)-
4/GW1INS(R)-
4C/GW1NSE(R)-
4C/GW1NRF-4B 2296 494
GW1N(R)-9 2836 712
GW2A(R)-18/GW2ANR-
18 3376 1342
GW2A(R)-
55(ES)/GW2AN-55 5536 2038

HowbhE

UG290-2.7.2J

7-14 135 H U FIEOZEH T,

ConfigEnable 45 0x15 #3515 L £7,

Address Initialize 43 0x12 Z 255 L £ 97,

SRAM Read 714 0x03 Z 55 L £77,

REEREM 2 Shift-DR(T—# L VA X)) IZER I, 7 R AKEIIZH
Uo7 my 7EEakELET(ERT-8SM), KEDI7 1y 7 &k
(Z4 2% & [FMEZ. TMS % High I2 L. Exit1-DRIZY v > 7 L £,
DA, TDO FHTRIGT 2R EDT =2 RN FGrHEnE1, Kk
IZ. Run-Test-ldle ICFE L £,

FlE4 20K LET, 1207 RLADT —H itrHT 70N,
ZDT RUANHBRIZREINET,

Config Disable 4 0x3A Z# 55 L £,

Noop @45 0x02 155 L, @t LFIEZE T LE T,

-
—
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72JTAG=a 7 4 F a2l — g

UG290-2.7.2J

7-14 SRAM #EAH LD 7 v —F v — k

( | Start
.

\J

)

Transfer

(0x15)

Config Enable Instruction

A

Instruction (0x12)

Transfer Initialize Address

A

Transfer
Read Instruction
(0x03)

—

Y
v

~ »——Next address is valid —

Read data of one address

Compute the
checksum(16bit)

A

Transfer

(0x3A)

Config Disable Instruction

\j

(7 End
o

)

SRAM %Zi{HEJ 5 FIE

SRAM ZF =127 4 ¥ 2 L—v a v T 5454, BEFO SRAM Z i
THLENRHY ET, TOFIEEIRD LB TT

abrwnNPRE

ConfigEnable fi45 0x15 Z5{5 L £97,
SRAM Erase fii% 0x05 Z4(E L ¥ 7,

Noop 14 0x02 ZXE L £,

PEIES 2 2>, F 721X Run Test 2~10ms,
SRAM Erase Done i 0x09 %155 L £,
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6. Config Disable ity Ox3A Z#i%{E L £,
7. Noop 45 0x02 #iXfE L, ZOFIAEZK T LET,

RS

EraseSram(0x05)447. Noop(0x02)D k{512, THETE T £ THARIFMAMLE T,
o  GWIN()-1 DHEIE Ims BNKLETT,

o GWIN(")-4 DHAIE 2ms BNLE T,

o GWIN(")-9 DHAIE 4ms L E T,

o GW2A(")-18 DHA L 6ms ASLE T,

e GW2A(*)-55 D413 10ms 23 BT,

A v F w7 Flash #7u /' J AT B5FHE

FrF v T Flash 7 a7 I 7%, BEo7rar o3I 78
I TT RTa I I TN ET, 2007 T I D70
—TF ¥ — b EX 715 BLOX 7-16 IZ/R L E T,
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7-15 BEOTSw TSI I v TDT7n—F ¥ — |

Start

{

Verify ID
Code

Read Status

7y

POR=1
Or
VLD=1

POR=0 Read Status DoneFinal=1—] | Erase SRAM

VLD=0

Q
A‘,ﬁ

DoneFinal=0

Erase Flash <

A 4

Send Reconfig

Instruction(0x3C) DoneFinal=1
And

Sleep 10ms

Read Status

f

DoneFinal=0
If need to read back to verify data,

Please use "Readable-pattern” at the 1% Y-page of the 1%
X-page.

Program Flash

Stop

g
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72JTAG=a 7 4 F a2l — g

X716 No 7 75 s Rl 7o7a—Fv—hb

1 Start )

y

Verify ID
Code

Read Status

POR=0 VLD=1
Or
VLD=0
Erase Flash
4 X-page.

Program Flash

A 4

FvF v 7 Flash #{HET 5 FE

If need to read back to verify data,
Please use "Readable-pattern” at the 1% Y-page of the 1%

GWIN > U — XD A F » 7 Flash A€ VX, FurF I 7Hilc
HWETAHVLERHLYVET, 7—F X2V T D, F2F > 7 Flash
IXF > T RIEOWMEDO R E Y R—F LET,

BA{E, A F v 7S Flash ©, JTAG 71 /' I v JJEEE O E 1%,
Tat Ao TR £9(5£ 7-9),

# 7-9 JTAG D TCK & B 3=

74 %

TCK J&# ##i H

TautAa— R

GW1N-1
GW1N-1S

1.4MHz ~ 5MHz

GW1N-2, GW1IN-1P5

1.3MHz ~ 30MHz

GW1N(RF)-4B
GW1NSER-4C
GW1N(R)-9(C)
GW1NZ-1

1.3MHz ~ 30MHz

UG290-2.7.2J
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

UG290-2.7.2J

FNA A TCK J& I £ i FrtRAa—R
GW2AN-55 OMHz ~ 25MHz -
GW2ANR-18 OMHz ~ 40MHz -

T 7ut 2DHEED FPGA EEFIE
7-17 12, T 7at® 208450 GWINZ-1 F v FHEOFIEZ R~ L

FTHDOET VOHEIZIAFT Y 7 LTLEEIWN),

10.
11.

JTAG UV 7 #{Epk L., TAP Ut > FEZFEITL £,

T34 2D ID CODE At L, ~vFTo0F =7 LET,
SRAM a7 4 Fal—varIhkfs, SRAMZETIHELE
ER

Run-Test-ldle(Run-Test) CiikfeiIiz 7 v > 7 % 500 us AR L £ 7,
ConfigEnable fi4y 0x15 Z {5 L £ 77,

EFlash Erase @4y 0x75 #3556 L £ 77,

LUF ONEI R RER IR 2 R <& £ 7 : Run-Test-Idle -> Select-DR-
Scan -> Capture-DR -> Shift-DR -> Transfer 32 bits -> Exit1-DR ->
Update-DR -> Run-Test-Idle

Run-Test-ldle(Run-Test) CHkfe iz 7 v~ 7 % 120ms £k L E9, =
AT AR D EAEN B Y £33 7-9 B ),

Config Disable 4 Ox3A 255 L £7,

Noop fi4s Ox02 #3255 L, HETFIREZK T LET,

Reprogram 4 0x03 Z = E L CTF ANA A &ZH Ay 7 4 Falb—T 3
YL, HERRD LT E ) hER L ET,
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X 7-17T 7t ZADFPE DA F v 7 Flash HED 7 a—F ¢ — k

( Start )

SRAM Erase

v

Run-Test 500 us

\
Transfer
Config Enable Instruction
(0x15)

/
Transfer
EFlash Erase Instruction
(0x75)

\
Move TAP through
Run-Test-Idle ->
Select-DR-Scan -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exit1-DR
-> Update-DR -> Run-Test-ldle

Y
Run-Test 120 ms

Y
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
Read-ID-Code Instruction
(0x11)

A
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

R
Ny 7T R7al I I 7084, v=— R U 7TOBEZERL TS0,

H 7ot 20540 FPGA iHEFIA
H a2t 20540 FPGA 1 EFIE :
1. ConfigEnable iy 0x15 Z%4E L £ 7,
2. EFlash Erase 45 0x75 # %5 L £,
3. REEHEH %2 Run-Test-Idle 7> 5 Shift-DRICER S, 3271 v /{5
AR LT (TDIE R Low DEE), 32 70w 7 %4 7 L H L[k
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12, IRAEME 2 Exit1-DR IZER &, % L T Update-DR Z#%H L C
Run-Test-ldle IZ&= L £9°,

4. FEOTFNEE 65 BV IK L 7,

5. Run-Test-ldle(Run-Test) Cikfenic 7 v v 7 % 95ms Ek L £§, =
AT DO EER BV £ 9(F 7-9 ),

6. Config Disable fiiv Ox3A Z 155 L £7

7. Reprogram 4y 0x03C #2515 L. {HEDKII LT E 5 D EfER L
£7,

8. Noop 4 0x02 #i%fE L, WHETFIAEZK T LET,
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718 H 7t ADFEA DA F v 7 Flash HED 7 a—F % — k

( Start )

Y
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
SRAM Erase Instruction
(0x05)

Run-Test 1ms

Y
Transfer
SRAM Erase Done Instruction
(0x09)

Y
Run-Test 500 us

\
Transfer
EFlash Erase Instruction
(0x75)

Y
Repeat 65 times:
Run-Test-Idle ->
Select-DR-Scan -> Update-DR -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exit1-DR
-> Update-DR -> Run-Test-Idle

\
Run-Test 96 ms

Y
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
Noop Instruction
(0x02)

v F v 7 Flash 7w 77 545 FR

> F 7 Flash @ 1 X-page(256 /X1 F)IZIX 64 D 4 31 D Y-
page NH D £,

1 >H® X-page ® 1 ->H D Y-page %, Flash 73 AUTO BOOT(H &}
2— RWERBEE 721X Y — Ry JBEBEZ A DD E D D ERTT2DIC
fEHSET, R7-10 1233 TI, 1-2HD Y-page |Z Readable-
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pattern 3 E XA ENT-HE . Flash 57— L5 H LAEET9, 1 D H @ Y-page I
Autoboot-pattern 23 E X AENT-HA. T /31 AL AUTO BOOT £— R T
Flash 77— % % SRAM |[Z HEhfJizm— K L £79, Readable-pattern 733
TIAENT LA DOHFHAHE LMBFAIHET, £ 9 TRVWLEIXEAH LN TE
F A, Background programming #§8E % i 2. 727 /3 A A DA,
Autoboot-pattern » #4723 L E T,

T—=F2& )= RNy I T LHMENRNGEE, T—F AN —L 7
7 A LD~ X —(Z Autoboot-pattern 7 — % ZHE AT HMLE N H VY F9°,
1 X-Page DZ &R 256 /34 M AOBA. OXFF F 7213 0x00 THH 5 =
EMTEET,

BAE, GWIN > U —XD A F v 7 Flash ®, JTAG 7 u /737
PR OBEIET, Tt A ko TRAY E9(5% 7-9 JTAG O TCK &
BEAE),

3 7-10 Readback-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
H ot 28T
INA A 0x07,0x07,0x30,0x40

. — 0x47,0x57,0x31,0x4E
;1mtx%m7” OXF7,0xF7,0x3F,0x4F

7-191X, A F v Flasho7va 7o I JFIETT,

1. IDCode 3~y FFLonF =y 7 LET,

4> F > 7 Flash #{HE L F7,

3. HEBRKHNLIENE I ML, AT —F AL TVRAX A LTT A
ANEA OHHAREEICE TSN E I N E iR T 5 2 &L THIF T
T, NI T T RTe T TEBINGWINS U — X7
A ADYEIL, ZOHETHR TEEHA,

4. ConfigEnable fin4 0x15 Z£F L £ 77,

5. 7m U I I T NETTHET, X-page BAL T BT HOEXIALE
SR

6. Config Disable #i3 Ox3A %55 L £ 7,

7. Reprogram i1 0x3C #iX{5 L. 7 /31 A7 — 4 % Flash 226
SRAM (e — R4 5 X951 LET,

8. Status Code/User Code % &i/x i LT — RBEE) L7cinE D & fife
ABLET,

N
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719 3> F v FFlash D7u /7SI 7O 7a—F ¥—k

< Start >
|§te:ec§:(|j(e Yo See ReadIDCode

Ne— ———v— ]

>
\

Erase Flash

Program the first X-page
» Yo wf?h readable-pattem

N

R Y

~_Transfer . N
Config Enable Instruction Erase Flash
(0x15)

v

Y

Program Bitstream to Transfer

pa _epsé ggs(? 8?8%‘3;’9%64 Reprogram Instruction
have 4Y-pages. (0x3C)

Transfer
Config Disable Instruction
(Ox3A)

See Read EFlash N
< ey ) | SR
Same as FSfile?

Transfer
Repogram Instruction |-
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

A \
(o )

1 X-page 270 /7 LA¥ 5 F|H
7-20 1%, 1 X-page 7’07 7 L35 FIETT,

ConfigEnable 45 0x15 #&{5 L £97,

EF-Program 4y Ox71 22415 L £,

Shift-DR IZA->TT7 FLAF—& 235 L£41,

1 X-page DT —F HEZIAHLET,

1 X-page 1% 256 /31 h THERK S AV TV ET, 64 [8] x4 /3o MNEIOD K

bR
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72JTAG=a 7 4 F a2l — g

UG290-2.7.2J

NCTu s I I rENnNEY, Y-page DT —H EXIARIILSB 7 7
—ARTT, K720 2L T 7ZE0,
5. 1X-page DEX AL, GWIN-1(S)T /3 A AITi% 2400us D7 1
7. GW1IN(Z)-2/4/6/9 V) — X(ZiZ 6us D7 v v 7 BB TT,
6. 1X-page D7/ I I TNETLET,

RS

[117 F L A EEF 32bits T, D H B FAL6 By MIFREINET, FliX, 7 FLUAMRN
b’ 00010011(0x13)DGA ., EXIAENDHT RLAILDb’
00000000000000000000010011000000 (=72 VW £3, Z D7 RLAF—Z|LLSB 7 7 —
A NDIATEZIAENE T, HEOE Y NOEZIAKRSE T L [REFFZ Shift-DR 226 ¥ v >

TTUFLET,

B 7-20 X-page 70 /5 I /D7 a—F ¥ —h

( Start )

Y

Transfer Config-Enable

Instuction (0x15)

Y
Transfer EF-Program

Instuction (0x71)

Address index > 0

Delay 16000ns in Run-Test-
Idle

Y
| Transfer address data (LSB) |

Y
| Delay 16000ns |

Y
| Program 1 X-Page |

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

1Y-page #7175 L4 B5FE
Tl T I T FINEOR/NEAE LTO Y-page 71 7T I U 7ITE

WTIE, 431 FTLEIZLSB 77— A FDJETEXAENET(IX
7-21),

EXIAENTb L, EXIABNETTHDOEFFOT2HO Run-Test 73
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7ar7 4F¥ a2l —3 g F— ROTEH

VEETY, BT, JTAG 7 v v 71k, f/NE RIS 2 7o N &

0 E9(F& 79 M),

1Y-page #E XA T-TNT, GWIN(Z)-2/4/6/9 + U — RiZi% 13-15
u's ® Run-Test, GW1N(S)-2(C)> U — XIZi% 30-35 u's @ Run-Test 754
2T,
R

Configuration Data 7>& b7 4 /34 b ZHfG L £ 373, Shift-DR THOF — & #H &ALk
WZiX, | FMLE Yy hbEZIALET,
X 7-21 Y-page 7R /7 I D7 —F ¥ — |

( 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 )

A F v 7 Flash ZFHEAHTFIE

LLFiEA > F > 7 Flash Bt LFEIE(T 22 X)OME T, 208
A JTAG O TCKIZIZHEEL EOTHRH Y A K 7-22 12778 Y
T,
A2 F v 7 Flash O H LI, Flash 7’0277 I 7 Owi~7 a2
EReTZEnTEET, LEL, FTEZIAE N Readable-pattern
DEEICHZITH D Z L 2R T H2MNERH Y £9, GWIN DG4,
Readable-pattern @& X iAZ& %% . JIAIZ Reprogram(0x3C) & Noop(0x02)%
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UG290-2.7.2J

¥EETH L. A2 F v 7 Flash # Readable JRHEIZ TX £,

.

o

FNEDOHEE

IDCode #F = v 7 LEIT(F 7T a ),

ConfigEnable fi45 0x15 Z5{5 L £9°,

EF-Read fii4r 0x73 Z 415 L 97,

Flash 3t LOBIGET L2 0x0 #3385 L£9, =D HEFA VT
v 7 Flash 271 77 59 5 FED X-address E X AAL L [F LT,
64 Y-page D#cAH LI, 1 X-page OFiAH LI L £,

ZOT RUATBEMICHIREG & 725 7-%, 1 X-page Z# @t 7=
T RLAZHIEETOLEITH Y £H A,

e L5E T4, ConfigDisable #ii15 Ox3A 255 L CFIEZ K T L £
SR

X 7-22 4 vF v FlashHAHLO 7o —F ¥ — |k

Y See ReadlDCode —

Config Enable Instruction

Transfer

(0x15)

Transfer
EF-Read Instruction
(0x73)

v

Tr

ansfer address(0x0) data
(LSB)

v

Read pages

Config Disable Instruction

Transfer

(0x3A)

(

/,
.

End

|l
o~

I
S/

1 Y-page % @43 FIR
Y-page DEE AL L L TWET AN, Flash EXIALDOFF LR &

Y 4 AR 7-23),
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RUNCHO SN T =213, &K FLEy T,
B 7-231 Y-page fe A LD 7 @ —F % — |

——

A
Move TAP to SHIFT-DR

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

A

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

O
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Ny 2759 RFryF I 7 (Background Programming)
BUEDOHRRIC B2 52 TICFlash 271 75 L L TT /N, ADT —
AN =L« T7ANET v T T VL—RTHIE(Nw I T FS
n7TIVTVPRERGERDOD ET, ZOHE BILWT—Z XY
—Lh s Ty ANEr— T 5K, 10 DRBEMRFT 22N TEET,
TRIZ, GWIN-4A B3Ry 7 7oy R a0 7R fERLTHF
v 7 Flash T —X %7 v 77 L —K+57n—F%— TT,
K 7-24GWIN-A RNy 7 759 RIu s 7 7D7v—F%—|

Flash Erase |«

’

Flash Program

NG
Y
Flash Readback
N Y

v

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

|

Toggle
reconfig_N pin

Transfer JTAG
Instructions
“NOOP (0xFF)”

End

Transfer JTAG Instructions Sample & Extest ® 7 v —F ¥ — [ & [X]
7-25 1R LET,
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7ar7 4F¥ a2l —3 g F— ROTEH

72JTAG=a 7 4 F a2l — g

UG290-2.7.2J

e )
K, Start 7 /w

Run-Test/IDLE

Shift-IR

(Transfer Sample Instruction

0x01)

Update-IR

@

A
Select-DR-Scan

v

Capture-DR

v

Exitl-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR

(Transfer Extest Instruction

0x04)

Update-IR

v

Run-TEST/IDLE

oy
(/ End \w
\ )

R
@ TIE. E## Update-IR 75 Select-DR-Scan 2V v > 7 L £,

7-25 Transfer JTAG Instruction Sample & Extest ® 7 17 —F ¥ — |

27 F v 7 Flash ¥ 72138 73iA% SPI Flash D7 75 I 7

GOWIN FPGA %, #7F v Flash o7 —4 A MU —Ah « 77 A

JEE— RTCEE9d, A7F v 7 Flash 1ZFJTAG i@ U CHEHET 0 /T 2
VITTEET,
R

GW2AN-55 |Z1%, SPIFlash 2S#lAAENTWET, ZTDOT v 7T I 7 HIEIE,
GW2A-18. GW2A-55 L [AkET9, GW2AN-55 D 4 ADHERE > (MCLK, MCS_N, M,
MO) X7 v —T 4 7 OFEFIZTIHIHENRH Y 7,
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UG290-2.7.2J

7-26 JTAG A V' #—7 = —R &N LA T7F v 7 Flash v /F I v 7 OExER
(GW2A(R)-18/GW2A-55/LittleBee®” 7 I J —)

FPGA
Flash

» TDI MCLK » CLK
» TCK MCS N » CS_N

JTAG PORT - -
» TMS Ml [€ DOUT

< TDO MO » DIN

N
R

ZORIFIITAG A v 2 —T =2— A% N LA T7F v 7 Flash 7 a 7T 3 T O/ A
7 AT,

X 7-27 JTAG A > % —7 = —RA &N LIcMAAH Flash v r/7 I 0 7 OERK

(GW2AN-55)
NS
S FPGA :%
Flash
b | TCK MCLK CLK
TDI MCS_N CS_N
JTAGA PORT
T™MS M <— | DOUT
<«—— | TDO MO TW DIN
TERR -

ZONTITAG A v ¥ —7 = — A% LIzflFAiAZA SPI Flash 71 75 I v 7 D/
AT AKTY, MSPI D 4 KDE > (MCLK, MCS_N, MI, MO)iZ7 r—7 1 7D F FIC
TOMENDHY £,

JTAG-SPI Z#%2F A L7-A7F v F Flash 7u /537
TOF—RFRTIE,JTAG A v X —T =— A% LA 7F v 7 Flash
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UG290-2.7.2J

777 A LET,

FOEMIZI. JTAGA v X — 7 = — A%k TCFlash DA v % —7 =

— ACHERmTHZ LT, a—P—i%. JTAG IZ X Y Master SPI % 1 3
VT Ial—hMLTSPIFlashZ 7272 AL %9,

RS

0x16 D% . FPGA X JTAGE=5% MSPI £ 28515 L CSPIFlash #2227 ¢
Fal—rarLlET, JTAGHRY Y hE&hd &, ZOWEEIEITEIC D
7

SPIFlash 265 — 4% %) — R w 795846, 170y 7 BOT—Z WL T,
5l 21X, Flash ID Code %V — KN 7 54, OXOF M3 DEFEH,. 3351 FD
T—H ) — RNy JTHENT, EHIZ1 70y 7 OB EPLETT,

SPI ¥ A7 %I =2 b— bT5I21F, JTAG iZ, SHIFT-DRIRETH AL ENRH
09,

X 7-28 SPI Flash v 75 I /D7 —F ¥ — b

See read ID Code

v

JTAG reset ————

v

Transfer Program_SPI

Instruction
(0x16)

Erase SPI-Flash through

ITAG

v

Program SPI-Flash
through JTAG

0 Y | Read SPI-Flash

Transfer Reprogram
Instruction Y-
(0x3c)

Verify successful

Transfer Noop Instruction

(0x02)

end N
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UG290-2.7.2J

SPIFlashiH§ED 7 v —F v — F & X 7-29 IT/RLET

[X| 7-29 SPI Flash {§END 7 7 —F ¥ — b

N

o bk

Jtag reset

v

Jtag transfer
program spi
Instruction 0x16

v

CSset low

v

TDI send 0x06
( write enable)

v

CSset high

v

CSset low

v

TDI send 0xC7
( write enable)

v

CSset high

oSelo

(wa )

SPI Flash =D 7 o —3kDO LB Y TT

JTAG VE v |,

JTAG (% program SPI fii45 0x16 % #5125 L & 9°(LSB),

JTAG {5 (TCK., TMS. TDI, TDO) iZX. =4 MCLK, CS,
MOSI, MISO [t L E T,

JTAG TCS % Low (Z L. MOSI 24 0x06 # EZIAFHE T,
JTAG T CS # High i= L £,

JTAG TCS % Low (Z L., MOSI (214 Oxc7 # ExAFHFE T,
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7. JTAG TCS % High [z L £,
SPI MEV—IREETH 5 0% fER L E T,
9. HEKT,

©

SPIFlash D1 X—> %70 /7o A5+ A70—% IR LET, SPI
Flash (X, W— 7 CTR—yZtic7u s3I0 78Nn%E7,

7-30 SPI Flash D 1 R—Y & Fun /I 54570 —F % — b

h 4

Jtag transfer TDI send 0x06

program spi .
Instruction 0x16 ( Wntevenable)

CSset high
h 4
CSset low
A 4

TDI send 0x02
( Page Program)

h 4
TDI send 24bit addr

v

TDI send 256 Byte
data

CSset high

sdoo| weiboid abed
=2

N
v

CSset low

v

TDI send 0x04
( write disable)

v
CSset high

Loop end?
(loop =fssize

SPIFlash D1 X—Y %7 v /7 L5357 — |3 ROLEBY TT
1. JTAG U v K,
2. JTAG I program SPI fi35 0x16 % 5%k L % 97(LSB),
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JTAG {E% (TCK, TMS. TDI. TDO) i%. #Hh =+ MCLK, CS.
MOSI. MISO Iz S E 5,

JTAG T CS % Low |2 L. MOSI (614 0x06 % E XA £ £ 4,
JTAG T CS # High Ic L £,

JTAG T CS % Low |2 L., MOSI 234y 0x02, 3 /54 hdOT7 KL A,
BLON256 A R fs F— X A EXAZEET,

JTAG T CS # High ic L £,

SPI N EU—IREETH DN ETER LT,

JTAG T CS # Low IZ L. MOSI IZ#14r 0x04 # E XA £ £ 4,

. JTAG TCS # HighiZ L £,
AXR=TOTaTITITKT,

SPIFlash DF —% Z R —Lh « 77 A LD Y — RN 7 LIREHEDO 7

2—Fr— M, K731 &EB0 TY,
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UG290-2.7.2J

7-31SPI1Flash D7 —X A R —Ah + 77 A NVDY — KN\ 7 LRIED 7 v —F %

— 1

Jtag reset

v

Jtag transfer
program spi
Instruction 0x16

CSset low

v

TDI send 0x03
( READ)

v

TDI send 24bit addr

v

TCK send one clock

A 4
Read one Byte  [€—

AJuan % sa1Ag eleq peay

Loop end?
loop = fssize

W
A 4

—P CSset high

end

SPIFlash D7 —% A R U —L « 77 A LD — KXy 7 LRRFED 7

o— IO LB TI

1.
2.
3

o

JTAG VUt v K,

JTAG (% program SPI #i4 0x16 Z#5% L £ 9(LSB 7 7 — A b),
JTAG {§% (TCK, TMS. TDI. TDO) i%. =1Z£4 MCLK, CS.
MOSI, MISO (2 S £,

JTAG TCS # Low |2 L., MOSIZAH 0x03 BLWN3 XA DT K
L AR EXAEEET,

JTAG TMCLKIZ 1207 v v 7 Z#%EESH £,

JTAG T1 1A T o7 —X% U —FK_Xv 7 LET,

V= RNy 7 LT =% EXAALET—2 2L, R THNR
WEDNNA NETRONANA MK L £3, R TRITIELV—
TV T T R LET,
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8. JTAG T CS # High Iz L £,
9. U— RNy LRRIEET,
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7-32 JTAG TSPl #=3I = L— F LT 0x06 A 2545 X 4 I 7K (GW2A
T Y —2X)

TCK

TAP States G (B X @

™S B i I e IR it e L IR A
TOI := DR7 DRE. DRE. DR4 Dﬂam DRD=E

TDO

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

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DR

X 7-33 JTAG TSPI Z#T I 2L — kLT 0x06 A5 & EETH X1 I v 7 H(GWIN
LY —%)

5SS e e e e e e 0 0 e e e i

AP tates g @ T

™S 1 1 l—L 0x08 (niSE) . N R N

oI ‘ DR7 DRe | DRS | DRa | DRa [ Rz DRT |oRO

TDO

Run-Test/Idle
Select-DR—Ecan
Capture-DR
Shift-DR
Exitl-DR
Pause-DR
Exit2-DR
Update-DR

-1 0 Ol e 0 B

JTAG Boundary Scan T® SPI Flash v 75 I 7

ZOF— ROJFEFLT, Boundary Scan @ L% L C SPI & Bt
THECOREBEERTHZ LT, SSPIXA IV T HFEBRL, Ao Fv
7 Flash #7077 A L%ET,

Z D — R TEHHM S % Boundary Scan Chain O£ X% 8 £ v b
T, %2 By FOMABEDENE L OWREICKHE L E$(F 7-11),
Boundary Scan Chain @ 2 [a]26(5 Z & 12, 1 [Fl0> SCLK BREhN5E T L &
R

#F7-11 € DIREE

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

RS
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o ctrl:0XHN, 1ITIANERLET,
e data:0ifLow L~L 1| High L~ LvZRLET,

7-34 Boundary Scan £— FZ8MH L7z SPI Flash 7u /7 I 7D 7a—F ¥ —
k

-

( Start

i

ek

{
N

Y- See RaadlDCode

Transfer
Config Enable Instruction
(0x15)

Y
Transfer
BSCAN_2 SPI Instruction
(0x3D)

A

Program (or read) SPI
through JTAG

Y
Transfer

Config Disable Instruction
(0x3A)

(7 End
o

~
/

UG290-2.7.2J
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Status Register DFt4H L (0x41)

Status Register Z#Fi 3 =2 & T, T34 ADIRRER Tifksd T
F9, BlxIX. wakeup D), FAIAHBT T —DFMEELR E AR TEE
7

Status Register 1355132 £y MV | s Lol 0x41 T, i
AL ZA 271X Read ID Code & [AEETT,

Status Register D&t v FOEERIX, £ 7-12~K 7-14 |[Z-F@# 0 T
bg—o

7z 7-12 Status Register D% E v S DER(—)

Device
Status GW1N(R)-(1/4B/AC/4D)/GWINRF-4B
Register[31:0]
0 CRCErrorFlag(1: =7—&®b, 0: =7 —72L)
1 Bad Command ErrorFlag (1: =7 —& b, 0: =F—72 L)
2 ID Verify Failed ErrorFlag (1 : =7 —®Y, 0: =7 —72 L)
3 Timeout ErrorFlag (1 : =7 —& bV, 0: =7 —72 L)
4 0
5 Memory Erase
6 Preamble
7 Edit Mode
8 program SPI directly
9 0
10 Non-jtag active
11 bypass state
120 Gowin VLD(1 : 1E%;, 0 : %)
13 Done Final(i@% ., v— R2BBI LIZGAIT 1, v— RO L5413 0)
14 Security Final(1 : €% = U7 4 B> EBFEZ), 0: EX=2UT7 4 By M3
)
15 Ready(1 : 1IE%, 0: #2%)
16 POR(1 : 1IE%, 0: %%
17-31 0
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7Ta 7 4X2lb—3 g% — RO 72JTAG a2 7 4 Fal— g

R
* Gowin VLD (&4 > F 7 Flash |24 535 A —& TF°,

7z 7-13 Status Register D% E v FDOER(Z)

pevice GWI1N(R)-(1P5/2/6/9/9C)/GW1NS-4(4C)/ GW1INSR-4(4C)/GW1NSE-
Status 4C/GWI1NSER-4C/GW1NZ-(1/2)
Register[31:0]
0 CRCErrorFlag(1: =7—®9b, 0: =7 —72L)
1 Bad Command ErrorFlag (1 : =7 —® V0, 0: =7 —72 1)
2 ID Verify Failed Error Flag (1 : =7 —&® Y, 0: =7 —72L)
3 Timeout ErrorFlag (1: =7 —&® v, 0: =7 —72 L)
4 0
5 Memory Erase
6 Preamble
7 Edit Mode
8 program SPI directly
9 AutoBoot State
10 Non-jtag active
11 bypass state
121 Gowin VLD(1 : 1E%, 0 : %)
13 Done Final(G@ %, v — RBRI LA 1, v — BRI L7541 0)
14 Security Final(1 : X% 2 U7 s B> AL, 0: EX =2V T 4By F3E
%0)
15 Ready(1 : [E%, 0: %)
16 POR(1 : IE%#, 0: #%)
17 Flash Lock
18-31 0

R
* Gowin VLD X4 > F v 7 Flash |ZB#E T 5 /8T XA —H TF,
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#< 7-14 Status Register D& E v FDEKR(Z)

Device
Status GW2A(NR)-18/18C/55/55C
Register[31:0]
0 CRCErrorFlag(1: =7—&®Y, 0: =7 —72L)
1 Bad Command ErrorFlag (1 : =7 —& V0, 0: =7 —72 1)
2 ID Verify Failed ErrorFlag (1 : =7 —® bV, 0: =7 —72L)
3 Timeout ErrorFlag (1 : =7 —& V0, 0: =7 —72L)
4 0
5 Memory Erase
6 Preamble
7 Edit Mode
8 program SPI directly
9 0
10 Non-jtag active
11 bypass state
12 0
13 Done Final(G@%, 7— R2B3KB LI2GA1E 1, 72— RBKRK L2545 0)
14 Security Final(1 : ¥ 2 U5 (B h3F%). 0: ©Fa T ¢ By hAE
)
Encryption Format(1 : Ff 5L SN=T—H A U —Ah « 77 A LBMER S
15
TWn5)
16 Encryption Key Match(1 : —23E LV, 0 : F—2[MiE> T\ %)
17-31 0
GW1N FPGA 531 A (LittleBee 77 IV —)pFu /535
AT —H ALV AZDBit-15 READY |X, 7 u /7 I JHizT—
NoLLGEIOHROX0ZRELET, 7R 7T I TBRICHEAT T —
\Z1Z, CRC =7 —, ~iE/=a~> R, IDCODE DA—ELRERH Y £
R
AT —H ALV AH Bit-15 READY 73 0x0 ZiK L7486, # v m—
KT —DFKNZ AT —H ALY AXOBIR[B0]| CHERT L ENTEE
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UG290-2.7.2J

‘?‘O

AT =R ALV AZ Bit-13DONE I, ¥V u— DI Lo %6
WY D7z, ®IZ READY (LFzl) & —icM L2 dnidie b
T BEMTHEATL LT TEEE A,

GW1IN FPGA 5 /31 X (LittleBee 7 7 X U —)D AT —F AL T XA Z DK

UN I}

0x0001B020(t* = U7 4 Ew R 112 >y F S TWARW)IEL,
FPGANERIZary 7 4 Fal—varyr&an-ltzrLE(Fvon
— RT—% 73 SRAM MRt A SN A FREM N H AT, Ta X r =
CTCIIHER S NLERA),

F72, 0x0001F020 (EF=2VUT 4y FR 128y FShvd) b,
FPGANRIEEFIZCary 74X alb—varyran-ltanRrLET

DFV, U= RS LIEGEDAT —F ALV AL DIRYE
TR LB TY .
Bit-16 POR = 0x1
Bit-15 Ready = 0x1
Bit-14 Security Final = 0x1 %7213 0x0 (_LFE &)
Bit-13 DONE Final = 0x1
Bit-12 VLD = 0x1

GW2AFPGA T XA A(Arora 7 7 X Y —)DTFu s ZI 7

GW2A TN, A&7 a7 L3555, UFOEy MI7Tre s3I
THIZORMER S, 7RI IV RETTHEHBNIC0ICZ YT
SNETF, DFEV, T2y PO AT —Z XKD EIE, FIiZ
Ox0 & 720 £,

® Bit-15 Encrypted Format

® Bit-16 Encrypted Key is Right

F72. GOWINVLD 27 —% At ML, Flash NEDT /A ZZD
A SNET, E>T, GW2A T /341 2D Bit-12 $ 0x0 ZiX L £7,

GW2A FPGA 531 A(Arora 7 7 X U —)D AT —H AL TR X DRV fE

0x02020(t* = U T 4 By P12kt Yy FER TV, FPGA
MIEFIZary 74 Xalb—varanfcl tzrLlET(Fvre— N7
— 21N SRAM Lt A SN D A[REER S HTod, 7 m & 7 v a Tl
RN EHEA),

0x06020 (X =VUT sty b1ty F&aiLd) &, FPGANIE
WlZar7 4 ¥al—var&nzltarlET,

DFEYD, XU ru— KPR LIEGEDAT—Z ALY AZDIRY E
ITRD EFRY T

® Bit-16 = 0x0

® Bit-15=0x0

® Bit-14 Security Final = 0x1 £ 7213 0x0 (_ L&)

® Bit-13 DONE Final = 0x1

® Bit-12 =0x0

AT — B ALV A DM OV TIE,. TGOWIN FPGA Status
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7ar7 4F¥ a2l —3 g F— ROTEH

7.3AUTOBOOT =27 4 ¥ = L'— 3 »(LittleBee® 7 7
TV —TOHYFR—])

Register Codes(TN711)J] #Z&H L T 7230,

User Code DFiAH L (0x13)

User Code (3455t 32 By hd 0, Bt M Ll 0x13 T,
L#%A 7% Read ID Code & [Af£ T,

User Code 1% 7 # /L N TFS 7 7 A4 /L™ checksum fECT&H 1 .
Gowin Designer THEHZ T 7.,

IJ)LA77LH:II

) z— R(0x3C)

ZOmeOXEENL, FPGA 2 Flash )67 —X AR —Ah « 77 A )L
AL, SRAMIZr— R$5XL9(3T5H5Z L TT,

JTAG TJIEIZ Reprogram(0x3C)#4n4r. Noop(0x02)m& A X595 Z
ET, TA AV a— RSELZENTEET, ZOFRIL

Reconfig N B> @ R U A LE LT,

%

FA O—F = — DEFX
735 F A O—F = — v OEHEN

JTAG PORT FPGA FPGA FPGA
TCK 5| TCK 5| TCK »| TCK
< <) Z)
™S »TMS > TMS » TMS O
o [ T >_§
™ » TDI > Z »| TDI »| TDI
26 w 26 w 00w
<0 Z <O Z <02
™I < Wi O TDO Wi O TDO FH g DO
roe e Qo o _‘
: N—r] N—r] \_I_»
< —>
N—F T A

=T T 7 AN OWNTIE, BT 7 =Hb « iR — MIBRIW
HEhELTEIN,

7.3 AUTO BOOT =27 4 ¥ = L — g (LittleBee®” 7
Y —TOHYFH—})

UG290-2.7.2J

AUTOBOOT =2 7 4 F a2l —v g F— R, GOWINEI a4
7 & — LittleBee®~7 7 X U — R #EFEME FPGA RGO A A X o A
BT DIZCEA L2y 7 X2 b— g F— RT3, Arora 7 7 3
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7Ta 7 4X2lb—3 g% — RO 748SPla 7 4 F 21— g F—K

U —FPGA 111X AUTOBOOT =2 7 4 Fal—2 g o E— K&V R—
FLEHA, AUTOBOOT 27 ¢ ¥ =2 b—3 3 »F— FTlX, FPGA
FRT—T IR T 4 Xa b — g A B —T = — AT
HZERA YTy T Flashinb By NA MY —ATF— X EHAH LT
VI A4FK a2l =g T A ENTEET,

AUTOBOOT @t 7 4 Fal—3 g o E— REFHAT L35S, £
a7 4 X al—varT—ZEIJTAG A X —7 =— A% LT FPGA
DA F v Flash 270 7T LT H0EBRHD £9 (X 7-4 /), KIZ
MODE fEZ"000"|IZFf¥ L., XU —7 v 7425 F721% Low /X)L AT
RECONFIG_ N ' % FU 45 &, FPGAZHBINICE Yy FA KU —L4
Fe B EFLHLTCar7 4 Xal—1a v T LET2—F—n
MODE % "000"|Z5% & L7236, Gowin 7 e /537 7 =T %
ERHLTCArF v Flash 7 a7 5 A L%, FPGA IZHBENIC
SRAMZa 7 4 X2l —3a3 L CAUTOBOOT Z#5%E T LEd, 4
F v 7 Flash DA AL NFUREIZLD, a7 4 F21b— 30
K ow— RIRFI2NERGE S 4L, =0T,

GW1N(R)-9 5 L () GWINS v U — X FPGA (. LittleBee®~” 7 2 U
—Dfthd FPGA fLih & &> T, 2\ AUTOBOOT =27 4 F =2 L—¥
a HFRfTEYAR—FLET, DFV, RNU—T v %I AUTO BOOT
AT 4 X ab—a rNRRLTESGSE. 73 AZHEIC2 7 4%
2b—aryE2RFEFAITTEET, I 74X b—Ta CORKD
FRNZIL, IDMFE=7—, CRC=7—, BLOMmETZI7—0nb0 9,
RS
FoF v 7 Flash lEFTELE Y FA MY —AF—Z IV EHOHRTE, 227 4 ¥a
L—ya rOFRITT RLRAIIEFETX 8 A,

74SSPl 27 4 X2l —varyF—FK
SSPI(Slave SPI)Ti, FPGA[ZA L —7F 34 2L LTEIfEL ., 4t
i Host IZSPI A v % —7 =2 —Z2% /L TCGOWIN EI a7 X —
FPGAH# WA= 7 4 X2 —var LET,
741SSPI 2 7 42— a sy F— ROV

SSPIl a7 4 FXal— g — NIEETLENIE 7-15 1277
LB T
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74SSPl =27 42l —v g F—F

UG290-2.7.2J

F715SSPI a7 4 FXalb—Ta s E—FOEY

4 /O %47 | A
|
. Low L L 3L 2 ¢ 3 LUV GowinCONFIG =
RECONFIG_N WELDFH | . IR .
fw7y7o~/74%nv varvEBBLES
High L~V BIfET A R 2T 0 /7 v
T e a7 4 X2l —arEBITHOENT
xFET,

READY /o Low L~Ub 1 FRA AT u s T I - =
V74X 2L =g BT ENTEERE
oo
High v~ 7m 7o 7 «ar7 %o
L—ya UNIEFIZETLEL,

DONE 110 low L~V : 7 a /oI 7 s ary7 X
L—a UNETLTWRWN N, REELE L
7~

l, a7 4 X2l — g E— ROBRRESR,

MODE[2:0] NERDFIVY | READY DB EN D =y D TH 7Y o7&

TINT T | ET
SCLK | ANhoway s
L,
CLKHOLD N N Dg5y | 727 T« 7 High
TINT
SO 0 FPGA 78 Host iIcF —# Z#H Hh LE+
SI I Host 2 FPGA 12T —# & AL ¥
L,
SSPI_ CS N NERDFIV | SSPIDF v 7L 7 MER, 7277 47 Low
TINT
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742SSPI 2 7 4 X2l —LarvE—FD¥A IV IH

SSPIla2 7 4 FXal—a BT —ROZA I 7KL, X7-36 125
Y TI,

X 7-36 SSPI 27 4 X2 b—a vy E—RFDFAIVIK

READY I[
SSPI_CS_N ——\ ) 1
CLKHOLD_N
I Y X X
Tsspis Tsspih  w Tk t »
SCLK —'—\—/j—\
. Treadytsclk g ‘W' “Tsdico  Tsckicx
S0 { valid data x valid data }
LDHA IV TIRTA=2F, RT16 13980 TH,
£716SSPL a7 4 FXal—alE—RDEA IV ITNRFGA—F
INT A —
| AT A s R oM | Rk
4
Tsclkp SCLK ® 7 v 7 %A 7 )L (SCLK clock period) | 15ns -
et S.CLK. 7 v 7 @ High L~LEEE](SCLK clock 7 Bns i
high time)
Teuld SCLK 7 a7 @ Low L)L (SCLK clock 7 Bns i
low time)
_ SSPI PORT &t v k7 v 7IEf#(SSPI PORT
Tsspls . 2ns -
setup time)
_ SSPI PORT @ 74—/ REEfE](SSPI PORT hold
Tssplh . Ons -
time)
SCLK OSLHL PR =y Vb7 — X HICE
Tsclkftco % F T oK) (Time from SCLK falling edge to - 10ns
output)
SCLK DML IR Zy UMb A U E—H
Tsclkftex v A E TOREE](Time from SCLK falling edge to | - 10ns
high impedance)
Tosnhw CSN @ High L1/ L 2 D1 (CSN high time) | 25ns -
READY ONH B30 = P76 CSN @ Low
Treadytes| L UL F TOREfE(Time from READY rising 10us
edge to CSN low)
READY ONiH ERN Y =y b 1 2HO
Treadytsclk SCLK = v & TORFf#(Time from READY 10us -
rising edge to first SCLK edge)

XU —TF  FEEICINZ . SSPI E— F&EFEHAT 51213, DL FOSAE
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EWTIZTBERDH Y £,

® SSPIA LV H—Tx—ADA X —T )L
RO =T o THOPMDTDAL T 4 Fab— g o EERIEO 2
T4 X2 lb— 3Dk E RECONFIG N IFEFD IO IZTRESINT
WEH A,

o HLWwar 7 4XalL—arDith
HARU—=7 v 7450, Low L~ L 2T RECONFIG N B> % |k
UHLET,

7.4.3 SSPI D—{rfIr 2Ly 7 4 X2 Lb—T g U HS

SSP| £— KTix, FPGASRAM ®» 7' rn 7 < I 7, |D CODE/USER
CODE/STATUS CODE 72 E @it L, F 2134 RLIE L E (SPI Flash
REVYDTM T I T EERTEET,

FPGA @ SSPI iy 13l 1 ~4 34 "inb 720 £9°, Flidd 72
LB 120 H A b EBBOILERRAAL FREENET, 5E
NTWRWGE, TLRIFHRAA MMEREOBIZTHZ ENTEET(RD
%Gl 0x00 THE S ET),

R717aT 4 Fab—a miy

54 SERARMA(RR/A N+ TR S A
r)

Read ID Code 0x11000000
Read User Code 0x13000000
Read Status Code 0x41000000
Reconfig/Reprogram 0x3C00
Write Enable 0x1500
Write Disable 0x3A00
Write Data 0x3B
Program SPI Flash 0x1600

Init Address 0x1200
Erase SRAM 0x0500
Read ID Code

FPGA  ID Code D 81332 ' kT Y, ID &R MT 0O
HOR S 32 €y hOK11000000) T, &R B0, CS &
High l= LE9, S50, FPGA 25 CS DIREEZ A TX 5 £ 910 Z Dk
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Rex 27 vy 7Y A7 NVEL EHERFT DB R H Y 77,

CS B Low IZFNVE 7 Eni-th, MSB 7 +—~ v h CTs
0x11000000 Z#EXIALET, ZD 431 FOMTEEZ AL, 32
y a7 BERTOMNERHY £9, 2oL X, IDCode 7—# X DO 7
5MSB 74—~ FTIEKRS 7 b7 U bSvET,

X 37 ID Code DFHAHLDFZ A IV T

cs f i

SCLK ____4_f1_T1_F1_FI_FIJ_lJ_LJ_LJ_LJ_LJT_ﬂﬂ_fT_T1_F1J_EJ_1J_1J_lJ_LJ_LJ_LJ_LJ_LJT_IT_ﬂﬂ_fT_TI_FI_FI_F%J_l__

-= Instruction (0x11000000) 32Bits _:, 32 Data Bits

L]

Dl f i

o
i

Do i B OO0 84 800
StatusCode/UserCode ®Fi/H L % . ID Code DFidrH L & [FEE T,

Write Enable (0x1500)

SRAM Z =27 4 X al—3 3 7 55, Write Enable(0x15)é\/‘\75’{§i
ALTT S AZRET— RIZL, 7751 A Write Data(0x3B)f 4 % %%
BT LolCLET,
[X| 7-38 Write Enable(0x15)D % A I > 7' ¥
T%LruTJTI1FLﬂJTijLFUTJIILFUTJIILFuTJII
Dl % - f \ f \ ; o L
cs \ ﬁ

Do

EE

&lKQ%@wwﬂfCSﬂH@h@ﬁ FPGAMN CSE5Z2BikcEx bk oicd 5729
2% A7 NVELED SCLK BB T, fDMmSDEED Z DN —UZHEH BLENH Y
ia:

Write Disable (0x3A00)

7 — X %%, Write Disable Zff/H L TimfEE— FA T LT
EWV, KTH, TA AT 2477 v 7 L TEBEREEICT S 2 N TE
i‘é—o

[X] 7-39 Write Disable (0x3A00)D ¥ A X > 7'

DI Yo f . 7 7
Cs \ /
Do
UG290-2.7.2J
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EFE 0x1500 & 0x3A00 s D& A X > ZIXIZIEF L T9, CS»
Low (272 o722, i OEEDBHLE L, 'é\/\O)ﬂﬂn#mT L7zt%. CS %
High iz v 7 » 7 L %4, 0x3C00(Reconfig/Reprogram), 0x1500(Write
Enable). 0x3A000(Write Disable), 0x1600(Program SPI Flash),
0x1200(Init Address), 0x0500(Erase SRAM)72 E DB b Z DL H 724 A
JTTT,

F7-. SSPIIA I vy 7 Ik o TEEIENAH -, 2N 0me
D% T CS 28 High OEE, FPGA /N CS DIRIEAZ v 7/ F ¥ TEXH LD
B FET2O ED 70y 7% A 7 VDBMEETT,

Erase SRAM(0x0500)

ZDOMADHA I 71X Write Enable/Write Disable &[5l U TH Y |
SONE % 0x0500 (2@ X #ax 7-721F T,
MAEIRE LIk, MANFEITINDETH2< D 10ms DEIED
VBT,

Write Data (0x3B)

Write Data(0x3B)@n 5 i/l L T FPGA 7 /31 AT —H# A KU —
Lo Ty ANEEEEELET,
T—HDEIIALF, CSHBLow DEFETHLIHVERH D T,

[X| 7-40 Write Data(0x3B)D ¥ A I /X

HI i A

HE_,J_UWALMJMMX_

Instruction(0x3B) : : Data

el

ii.—/ / u@@@@m@aw i

One Byte (MSB)

]
% L]
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7227 4FXalb—3arF— RO

74SSPl =27 42l —v g F—F

744SSP1 27 4 X 21— a VE—RFTOSRAM a7 X2l

—varD7ue—Fx—F
1 Start )

Read Staus
Code

Y—

Erase SRAM

Init Address

Write Enable

h 4
Write
Bitstream
Data(MSB
)

Write Disable

UG290-2.7.2J
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74SSPl =27 42l —v g F—F

745SSPI 27 4 X2 —3 g vE— FOESK

UG290-2.7.2J

SSPIl=> 7 4 X2l —3arE—REFHLZGOWIN I =24
72 —FPGABINL DY 7 4 X2 Lb—3 g OEXITX 7-41 125RT &
BYTT,
X 7-41SSPI 2L 7 4 ¥ o L—3 3 v E— FOEER

Host FPGA
CLK » SCLK
DIN |« SO
DOUT » SI
CTRL » CLK_HOLDN
CS. N » SSPI_CS N

R
ZOMIESSPl a7 4 X al—varE— RDOER/NVAT LK TT, SSPIE— KD
MODE fiix “ 001" T, fl[EE ' OEHIC DOV T 7-1 2L T2 &0y,
HWHDOSRAM 27 ¢ Fab—ra VEEIZINZ T, SSPl =27 ¢
XFal—2a UL FPGA ® SPIFlash D7'm 75 X U ZICHEHT
xF9, Flash 7’2/ Z 37 ® MODE fEIZSSPl =27 4 X2 L —3
YE—ROMODEfELFRILTY, =—¥—iLGowin Va7 I 7>
Ny =27 a7 4Xal— a7 —H4% SRAM £ 7213 Flash |2 &
At Z &3 TE £ 7, Flash 7226 2 — R4 %Hi1IZ, MODE % MSPI MODE
WL T, XY —T v 737570 RECONFIG NZ FU LT
MSPle2— RZ NV T+ H50ENRH Y £97,
SSPI A v % —7 =—RA%4 LIz Flash 71 7' 2 o 7 O XL
7-42 B XX 7-43 1273280 TY,
X 7-42 SSPI A ' # =7 = —R&EN LIcAT7F v 7 Flash Fu T I 7 DEHEX
(GW2A-18/55,GWIN(R)-9)

Host FPGA Flash
CLK » SCLK MCLK »| CLK
DIN |« SO Ml |« DOUT
DOUT > SI MO > DIN
CS_N » SSPI_CS_N MCS_N » CS_N
CTRL CLK_HOLDN
B
o Arora”77 IV —HlITIT_XTSSPIE— RTHFlash v /5 I 7% R—FL
*7,

o LittleBee®~ 7 X U —# 51X GWIN(R)-9 7 /3 A A DA SSPI & — K TO Flash 7
77T eYR—FLET,

X 7-43 SSPI A v #—7 = — A &4 LT-MAIAA Flash v 77 I v 7 O#ERERK
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UG290-2.7.2J

(GW2AN-55)
FPGA
Host SPI-Flash
CLK ——5 ||sCLK MCLK »| CLK
DINje——||SO MI = DOUT
DOUT |—— > |[sI MO > DIN
CS N———>||SSPI_CS_N MCS_N > CS N
CTRL CLK_HOLDN
ERR

GW2AN-55 (21X, SPIFlash 3 #lAAENTWET, D707 T 3 v 7 ik,
GW2A-18, GW2A-55 & [FkET9, GW2AN-55 0 4 KD A E > (MCLK, MCS_N, M,
MO) X7 a—T 4 > T DOEFIZTEHILERH Y 7,

Flash 7u 77 I 7 0O7ua—F ¥ — & 744 |\ TR"LET, &
7. TProgram SPI Flash| (0x1600)f45 % SSPI %41 L T FPGA |22/ L
F9, D%, FPGA X SSPI # Flash ([Tt TE£9, 2T kb,
Host iZ SSPI #41 L C Flash |Z[E#:T 7 & A T& ., Flash OREHE$ % % 1
VTS TCFlash 27 mn 77 I 7 TELH DRV ET,

Flash 7267 — 2 @i 356, 7—2 "1 By MMrilEE+ 52 &
WCHEELTLEEV, =& zxiE, SSPI 2 Flash @ ID Code % #iHi9 5
B, BEOY Y FERBETHT-0IBMO 1 70y 7 BEET 50BN
HFET,
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7-44 SSPI £ — FT® Flash 7’0 /537D 70 —F % — |k

See read ID Code

Transfer Program_SPI-

Flash Instruction G
(0x1600)

v

Erase SPI Flash

v

Program SPI Flash

Y—P read spi flash
N

Same as FSfile?

SPIFlash{HED 7 v —F v — F &2 7-45 IR L £ ¢

end Y-
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7Ta 7 4X2lb—3 g% — RO 748SPla 7 4 F 21— g F—K

[ 7-45 SPI Flash {§ED 7 v —F % — |

oo

oselo

Transfer
Program_SPI-Flash
Instruction
(0x1600)

v

CSset low

v

MOSI send 0x06
( write enable)

CSset hlgh

MOSI send 0xC7
( write enable)

CSset high

SPIFlash {4 ED 72— |3kDdD LY TF :

EEEEN

Host MSPI % program SPI 14 0x1600 Z #5125 L 94 (MSB 7 7 — &
o

Device-SSPI @ SCLK, CS, SI, SO 1§ 51 FPGA W& CTEILZE 1
MCLK, CS, MOSI, MISO (ZHEE SV E T,

Host MSPI T CS % Low |[Z L. MOSI [Z434 0x06 #E XA H =
7,

Host MSPI ¢ CS # High IZ L £,

Host MSPI T CS % Low IZ L. MOSI T4 Oxc7 #EXAFH =
7,

Host MSPI T CS % High I L ¥,

SPINE Y —IREETH AN EMHERLET,

HEKT,

SPIFlash D1 RXR—> %70 /7o A,5h4TA70—%X7-46 |2 r L FET,

SPIFlash (X, W—7T~—2Z k27w s oI 73nE"d,

UG290-2.7.2J
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7-46 SPI1 Flash D 1 RX—Y & Fn /I 545 7n—F ¥ — b

Transfer
Program_SPI-Flash
Instruction
(0x1600)

weliboid abed

A 4

CSset low <

v

MOSI send 0x06
( write enable)

v

CSset high

v

CSset low

h 4

MOSI send 0x02
( Page Program)

v

MOSI send 24bit

addr
h 4

MOSI send 256 Byte
data

CSset high

N
v

CSset low

h 4

MOSI send 0x04
( write disable)

v

CSset high

oop end?
(loop = fssize

SPIFlash D1 "= %70 /I AT 57— 3RO LEBY TT

1. Bi4A,

2. Host MSPI /% program SPI 34 0x1600 % #5325 L £ 7 (MSB 7 7 — &

R)o

3. Device-SSPI ® SCLK, CS, SI, SO 12 513 FPGA Wi T+ EFh
MCLK, CS, MOSI, MISO |C#zt S E T,
4. Host MSPI TCS % Low (L, MOSI 215 0x06 Z# EXIAEH %

B

5. Host MSPI T CS % High (ZL £,
6. Host MSPI T CS # Low (Z L, MOSI (25 0x02, 354 FdDT Kb
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A, BRU256 A FDfs T—H 2 EFEZIAEFEET,

7. Host MSPI T CS % High (ZL %7,
SPINEY—RETH L EMRLET,

©

9. Host MSPI CCS % Low (Z L., MOSI |24 0x04 # EZAEHF

jAo

10. Host MSPI ¢ CS % High {2 L £,
11. 12— 7a 53 7I#&T,

SPIFlash D7 —#% A U —Xh « 77 A LDV — Ko7 LRGEED 7
O—F vy — ME, M747 12”7 TEBY T,

X 7-47 SPI1Flash D7 — X% XA h U —AL + 77 A VDY — KXy 7 LRIED 7 0 —F %

—k

AL1an 979 sa1Ag ereq peay

A 4
—> CSset high

Transfer
Program_SPI-Flash
Instruction
(0x1600)

CSset low

y

MOSI send 0x03
( READ)

MOSI send 24bit
addr

MCLK send one
cdock

Same as FSfile

Read one Byte [€—
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SPIFlash DF —Z A R —AL « 77 A4 )LDV — KX 7 LEHED 7

23RO LEBY TY :

1.
2.

©

A 44,
Host MSPI % program SPI #1453 0x1600 % #5125 L £ 3 (MSB 7 7 — &
)

Device-SSPI ® SCLK, CS, SI, SO 1§ 513 FPGA Wi CZ I Z 1
MCLK, CS, MOSI, MISO (25 SV E T,

Host MSPI © CS % Low (Z L. MOSI (2414 0x03 B L3 /31 F D
T RV AZEZIAZTEET,

Host MSPI TMCLK |21 >DZ a v 7 & E X8 FE 4,

Host MSPI T1 /34 R 275 =4 %Y — Ry 7 LET,

U= RRy I LT —F tEXRAALET—2 %L, FLThR
WEZEDNA NETROAA M Ll £3, FLCTRITUELV—
T T T R LET,

Host MSPI ¢ CS % High (2 L £7,

U— RNy 7 ERRGEE T,
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7.4.6 SSPI E— R TOEE FPGA D45 X

7-48 T FPGA O 1

CLK »|SCLK
DIN »|SO FPGA
DOUT »sl
o ey SN »SSPI_CS_N
CS N,
CS_N 5 |—
$—(SCLK
>S50 FPGA
S|
»SSPI_CS_N
> |SCLK
»SO FPGA
Sl
»/SSPI_CS_N

X 7-49 B3 FPGA D55 2

CLK »|SCLK DONE|——»
SPI DIN »(SO
Master DOUT *S|
CsS »SSPI_CS N DOUT
»SCLK DIN |«
DONE|————»
DOUT
—»|SCLK DIN

DONE|———*

75MSPl 27 4 Fal—v g E—F

UG290-2.7.2J

MSPI(Master SPI)t— N TlX, FPGA [Z~ A% —(Master)& LT, £
DSPIA v H—Tx2—A%N LA T7F v Flashmbey hARY —
AT —HEHHHBHE L THNHSRAM 227 4 Xal—r g LET,

MSPI F— R ChOary 7 4F¥alb— g FE:

1. MODE B> DOffiz MSPIIREEIZRE L £,

2. WOFEIZELY, FPGAIZA 7 F v Flash /b8y AU —AT
—HEHAHLTCar7 s ¥al—rvarLET,
® FPGAZEHNU—T v 7 L%,
® F/-iFLow LUL/ULATRECONFIG NE V% FU A LET,
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MSPI =— R CDATZ7F v Flash D7 v 71— K :

+7F v 7 FlashiZ, JTAGA v X —7 =—AZFEH L CHI 0 /7
SUUTEET, ZOHREIZELY., FPGAIZE Y FA N —2D Ny 7 T
TOURT T T =R AT 4=V R T T— ERFVE—FT
I T REMEEINDZ B E) EEBITEXET, FPRGADa 7 4 F
2b—TalrNETLESS, 2—F—IXFPGAZ/ L CH LWL =~
U X2l —varT—HEF7F v Flash 2V E— F TEZ AT Z &0
TEET,

750 MSPI 27 4 F=2b—TaryE— ROV
MSPl 2o 7 4 X al—3 g F— RCEET A EIEH# 718 TR

FLBY T,
FE7A8SMSPI 2 7 4 Fal—Ya s E— ROy
B4 110 % A7 | FiHA

l,

B D55 Low L ~L 3L 2 ¢ 3 LW GowinCONFIG == > 7
RECONFIGN |\ o7 | axar—vavammpLzy

Dava

101 BIET XA AT g I3 07 « a7 4%
| A 17 A l N e

READY /o e A EITHZENTEET

1'00: TR AT T TFI T a7 4¥alb
—aVETOZENTEEEA

FEITAG 2 7 4 Fal—3 g F— ROEE,
11 Vw307 a7 4 Xalb—g 0N
DONE I/0 EFIZETLEZEERLET,

1'00: Y m /I3 07 a7 4Xal—ra N
ETLTWRWZ 2R LET,

, ‘ oy
ary 74 Xal—aE— NOBRRES,

MODE][2:0] ?iﬁf READY O H ER D =y U TH T Y 7 &k
oo ¥
MCLK o} FPGA D17 a v s
MCS N 0 SPIOF 7wV r MEHF, 7277 47 Low
MO @) Slave | SPI R CTTF—# &2 M1 LET
M I Slave 725 SPIRRHICTT —# & A I LET
READY 5 DH LR =y P THU T Y 7 &E
FASTRD N | hET
- 1'01: Read SPI €— K (SPI fn45 : 0x03)
1'b0: Fast Read SPI & — I (SPI %4 : 0x0B)
R

e MSPI2>7 FXalb—TalE—RDruay 7 BAEHKIZIE, £10%(Arora 7 7 2
U —)E 7213 +5%(LittleBee 7 7 I U —)DFAENDH Y £,
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75MSPl a7 4 X2l —v g F—FK

e MSPIl=v 7 4Falb—aE—RNDr vy EEET66.6MHz Z# 2 TiX72 Y

A,

o U v AR 30MHZz~66.6MHz D34 . Flash D&l T 7 & 2 — K&
L. #MBFTFASTRD N B> % Low IZ IV E T 5 L8RS Y £4, FASTRD_N
Vo Low iZFNVE D Liztk, 7 vay 7 BE#E SMHZ DL EICT A 0ERH Y £

—a—o

o Uy [EEN 30MHZ LT DRE, FASTRDNE 27 m—7 1 7 DOFEEIC

LET,

752MSPI 27 4 X2 bL—3 3 F— FOBERK

MSPIZY 7 ¢ Fal— g v E— ROPADETF v 7

FlashO#%3 1 XX 7-5012~T L B0 T,
7-50 MSPI 2> 7 4 =2 L—3 3 VU EF— FOEEN

FPGA

———»{ FASTRD_N

MCLK
MCS_N
M

MO

ERD

EBIE MSPI £ — FDR/N AT A TY, MSPIE— Ko MODE f#iX “010”

AT

SPI Flash

CLK
CS_N
DOUT

DIN

(GWINR)DHE) £ 721% “000” (GW2AR)DHHE) T, o[ E & DREFRIZ ST
I 71 28R LTSN, MSPl 2o 7 4 Fal— gyt — RO ay 7 8N

30MHz LA F oA, FASTRD NE 2 7m—7 4 7 DOFEFICLET,

JTAGA v H—T =2 —A% N LA 7F v Flash 72 77370
B A2 X 7-51 1o RrLET, SSPI A v X —T = — A& N LA T7F v
Flash D70 7'F 2 7 OHEFKIZOWTIL, M7-42 %L L2 &

Uy,

UG290-2.7.2J
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774X a2 b— g L E— ROGEH 75MSPI =27 fX¥al—2 g E— N

7-51 JTAG A vV Z—T = —R &N L1=A7F v 7 Flash D0 J5 I v 7 DR
&

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS N » CS_N
JTAG PORT - -
» TMS Ml € DOUT
< TDO MO » DIN
N
h =
RS

ZOMITITAG A v X —T =2 — A% N LA T7F v Flash 7 a7 I T O/ A
TAXTHY, fLOBEEE L OEFIZOWTIEX 7-1 2R L T ZE N,

753 MSPI E— D=2 7 4 ﬂ?‘::_ V—3a VYT

UG290-2.7.2J

GOWIN & FPGA 5 dam% . EIREA%ZIZ 1 Blo BE) MSPlI =2~
4¥;v—yay®ﬁﬁ®ﬁ%#f FLET,

GW1N(R)-9., GW2A(R)-18, B X TU'GWINS vV — XLk, Z D8
THfb SN TWVWET, 2F 0, BIREAKZIZMSPI 27 X2l — 3
VR LTSRS ERROTF AL T, PAR— FEN TV D HRITEE T
HEMICH 2 7 4 X2 b —a vy CxFET,

e GW2A (R) -18 v U —XFPGA I, Git2HDar7 4 X ol —v
arvilfreavR—hLET,
e GWIN (R) -9 £7/21Z GWINS 'V — X FPGA I%, A& 3mmp=a

T4 X alb—var it R—rLET,

° :y74%;v~yay@%%@%ﬁKmJD@ﬂi§~\men
BT —0nBY £9,

:/74%:v~ya/#%%Ltﬁm\1~ﬁ IR DOERITD -
HIZHID SPI Flash L&) 7 RL A Zf8ETEE7, ZOHREIX, =7«
¥;v~yay®%%®)x&%%ﬂb\3/74%;V—va/#%ﬁ

L7254 12 Golden (fallback) Image(=Z—/T > (74 —Ny ) A A
»—‘/)%B‘—I\’g’“éﬁ_ %{iﬁﬁf‘%i‘j‘o
TERC ¢

ID Code NffiE-> TWA), By hA M) —2 D~y X —mESNEE> TWBHE5A. T8
TEEN7=SPIFlash 7 KL & ’Ct@]éﬂiﬂi‘ho
Place &Route # E171 534 . GOWIN EDA Y —/L ® Bitstream 47

varEMH LT, o SPIFlash &8 7 FL 2 Z4aE T £ GHMIC
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DNTIE, 7Z54MULTIBOOT = 7 4 Fal—a vy w2RLTCEX
W),

754 MULTIBOOT =27 4 X2 b—3 g v

UG290-2.7.2J

MULTIBOOT =2 7 4 F¥ 2L —3 3 F— NTliX, FPGAXRA 7 F v
7' Flash DR 257 RLANLE Y AN — AT —X &G L, 23
74 F¥ 2l —rarLET, MSPI£— K&V R — h1 5 FPGA f5hi%d
RCZDEFE—REVR—FLET,

FPGA OFEIFEH A% DT 7 4/ b D Flash f&E) 7 K L 2% 0x0000
T, ZHUEFIZHIE Yy hA N —2aomu— NI SVET,

Gowin @ Programmer ¥ 7 h U =7 E, HETLHZ A T7F v
Flash ~# Oy A N — AT —X 2 EBZADZ L2V R—FLF
7,

GOWINEDAY — /W ZfEH LTy FA MU —A%EERTDHHE, =
—H—lTe—RF5KOE Y A Y —2A® SPI Flash &7 FL X %5
ETCEET, 2FV, BIFEOE Y hA NU —AD~y X —|ZiX, Flash N
DIRDE >y NA M) —AMMIEZFRT Y 7T RUARGEENLTWET,

EIFEE A% . FPGA X Flash 7 K L 2 0x0000 7> & O #) 2 H #8912
T LET,

AOEEGFATH R L, FPGAXEB D a7 4 Fa b — g Uk
TR — T 556,. ROEEBGFEITTE, BIEEOE Y FA KU —LAD~
v X —ND SPIFlash v > 77 RLATIESNT-EY A MU —AA
A—=—UNMERESNET, ROEERITH R LIZSGG1E. FPGA THAR—

FEnTWbdary 74 Xalb—raifTORKKICETHIETCIOT 1
TAEBVIRLET,

FPGA O &EJF#HE AL, RECONFIG N AJIEE% Low (7 H T L
TKROE Y AN =AYy 7 TH52 b TEET, ZD5HE. SPI
Flash v 77 RLALBEOE Yy hA R U —AD~y X —ITRF S
9, RECONFIG_N % U ' —7F 5 EHEUZHIRIZ RN Z SIZER L TS
723U,

EHEEDE VO Golden Image # £/ L72 MULTIBOOT =27 4 ¥ =2 L
—vg v

VE—FrD “4 74—V K By MANI—A T o7 5 —F&H
R—FT 57012, EEMEDOE VD Golden Image 2 MULTI BOOT =27
4 X2l —rarTEHATEET, 2D Golden(fallback) Image i%, ##%
DE Y FAR)—AE LTHEIZATZTF v 7 Flash IZHRFT D2 &2 B89
LET, LTFOBITIE, BEA A —T 0x0 £7213 0x1 M L T\ 55
G BIEDA A=Y~y Z—D SPIFlash 7 RL A&V ¥ 77 RL AL
LC, RECONFIG N % Low {7V AT LTIROE Yy RA MY — A%
n—RT&Ed, ZOV% 77 FL AL, Flash DROEMEAS A—2 D
FLE) 7 KL A F721% Flash @ Golden (fallback) Image ®#t&E)7 KL &
T 52 ENTE LT,

Flo. TRTOEEA A—TUNHEESINTHA. FPGA X Golden
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Image WEUS SN 5 ETFlash 7 R L A ZFAH LT £9°,
T _TOD Flash 4 A—T2MEE L TV 5854815, JTAG/SSPI o > % —
72 —A%J L TCSPIFlash /70 77 AT 5 0ENH Y £7,

X 7-52 Flash A EUVHNDOE Y F R KU —A « £ A—THEDH

Flash

Working Image 0x0 SPI Flash Address = Ox1

Working Image O0x1 SPI Flash Address = 0x2

Golden Image Ox2_SPI Flash Address = 0x0

FERINRTEDIC, BEA A=V 00 1F, T 74 bORT—=T v
7 KL A 0x0000 |2 & D £7

F{EA A —3 0x0 121%, #fEA A — 0x1 ZF589 SPI Flash v+ 7
T RULAREZENTWVET,

EA A — 0x1 (21X, Golden Image 0x2 #4584 SPI Flash ¥+ >
f?vaﬁaihfwi#

BIRE AL, BEA A —7 0x0 7% 0x0000 76 HENjIcr— RS v E
7

BROEMEA A — 0x0 D — RIZKRIK L, FPGA WS D=7«
Fal—rarOofTeAR"— L TWDHEA, FPGA ZIROEMEA A —
TOox1our— RERITLET,

2% HDOEMWEAS A— 0x1 Du— IR L., FPGA N 3[EILLED =
Y74 FXalb—varyOofTE AR — K LTV AHE4E . FPGA X Golden
Image 0x2 Dz — R&efTL £,

BAIOENEA A — 0x0 D — RIZK L, FPGA WNE D=7 4
Xalb—rarOifftaR— L T4, RECONFIG N % Low
TNV HE T LT, ROEEAS A—T 0x1 Zr— R TEET,

2 FHOEMEA A—Y 0x1 O — RIZKRI L, FPGA 23 3 [AILL LD =
V74X alb—TaroftE AR — K L TWeWEgE, RECONFIG N
% Low (27 /L #7 LT, GoldenImage 0x2 # o — R TX £7,

SPI Flash &Z&/7 K1 X
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GOWINEDA Y — V&AL TE Yy A MU —AEAERT HEHE, =
—HP—lIe—RK3TH5KDOE Y b A b U —2A0 SP| Flash &7 KL X &5
ETExET,

Gowin ¥ 7 h 7 =7 T “BitStream” k% 7 # Bl x £,

“SPI Flash Address” AJ1AR v 7 RO E Y F A N —LOFEENT
FL 2% A L £ (™ 7-53),

753 KOy PA MY —ADRE)T FLADRE

[y Configuration bd

Feature sysControl
v Synthesize Multi Boot

General
~ Place & Route

SPI Flash Address |DDFFFDDD

General
Place
Route
Dual-Purpose Pin
Unused Pin

“ BitStream
General
sysControl

Feature sysControl

Cancel Apply

SPI Flash D7u /S5 3I 7

Gowin @ Programmer Y 7 bV = 71X, WWET DI L7 A7F v
Flash ~#ot >y NA M) —LATF —F2FHZ AL 2R — ML E
7

1. Programmer” 7 K 7 =7 T “External Flash Mode” % & L
TEYy A M) —L2DEET FLAZERE L E3(X7-54),
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7-54 4+ 7F v F Flash D7 75377 RLADOHRE

4% Device configuration ? et

Device Operation
hrocess Mode: External Flash Mode -

Operation: exFlash Erase, Frogram thru GAO-FBridge -

exFlash Erasze, Frogram theru GAl-FEridge

Frogramming Options

File name: (18k_qldd led aes/impli/pner/Zald mzl96 led bl dd Jeewdl. £5| | .. |

User Flash Imitialization

External Flash Options

Device: Generic Flash -

Start Address: 0000000 | |

Save Cancel

2. “Save” %7 Vv 7 LT, T_XCOE Y A MY —ALDEH
T RLARLTa I3 T RLVADOREZET LET,

R¥
ol

SPI Flash &7 N L A%, BREARHZY By haivET,

EET FUARFIOE Yy hA M) —AFT—H TLEEXZ NI HIZ, MULTI
BOOT = 7 4 Falb—va &I Y RA RN —AT—2DW A X%
HRETIVERHD £,

e SPIFlash OiE#E T KL AD FAL 12 > b2Y Reserved By K C, o—H—|X
ADDR [23:12]D7 RV AE Y hERETEET,

1-O® Flash THEE DO FPGA 227 4 X2l —T 3 1384

GOWIN &z %7 % —FPGA 1%, HEDLZ A, 15D
Flash TEIE DO FPGA 22> 7 4 Xal—ardTA52 A2 R—FLT
WET, PO FPGA 7734 A% MSPI <& — K ¢ SPI Flash (2B #:#t &
., #7A2F)—ALFPGAIXSERIALE— R TCary 7 4 F¥alb—i g
vENET, 12D Flash THEEDOFPGAZ# a7 4 Fal—va T35
BB OERX & X 7-55 1R L ET,

MR
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75MSPl a7 4 X2l —v g F—FK

F— B T HRE T D MEINH DT A AT L - Tid, Wake Up Mode % 1 IZRET 5
VEREH Y £9, Wake Up Mode (3%, 1 ©® Flash T#HEH D FPGA % =27 ¢
X2l —varddRhEDTA4v—Fo—VBRECHEHEINE T, Wake Up Mode
DFEHZHONWTIE, [Gowin ¥ 7 b7 =7 =—H—H A F(SUG100)] #ZML T
<TEEW,

a7 44X b—3 g ETORNT, &0 FPGA @ MODE % MSPI &— R|Z
REL, U7 A MY —Ah FPGA @ MODE fi% SERIAL & — RIZFRET D LLEEN
HET,

GOWIN £ =¥ 27 Z—FPGA fifhlL, BIfED L Z A, D Flash T1 2D
FPGAZ a7 4 Xal—vardAZ et R—FLTWERA,

X 7-551 2D Flash THEED FPGA 227 4 X2 L—3 3 T 3RS O

4.7k
SPI Flash FPGA FPGA FPGA
CLK [—a—»| MCLK L »|5CLK —|SCLK
CS N|—* MCS N
DO = 0l
Dl [¢+—— MO DOUT * DIN DOUT |—|DIN
= O = o] = e
g| a g| Ia g| Ia
556w g 56 w g 556 u g
234 I | 33%2 | | 3238 |f
s S T E o 2 X xXo E
+ L L . >
S . . . >
755MSPl 2 7 4 X2 b—alET—RDEA IV ITK
MSPl 2> 7 4 Xal—vaE—RDXA I 7L, K7-56 (2
RYIEY TT,
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7-56 MSPI 2> 7 4 X2 b—3avE—FDF¥AIVIH

READY £
v Treadytmecsl 7
MCS_N b /
: ! Tmspis # Tmspih .
MO { X
T Treadymck ¢ Tmckn ¢ Tmok Tmclkp "
—
~ Tmclkftco &
M \ valid data }{ valid data }{

EDZA IV TNTA=FF, RT19IT-T@H TH,
RTAIMSPL 2L 7 4 K2 b= a v E—FDFIAL IV I NRTA—4F

7T ko x—somk BoME | RKA

FES

Trnolko MC_LK D7 w7 %A 27 (MCLK clock 15ns )
period)

Troai MCLK 7 B 7 @ High L~ LVEEE(MCLK 7 Bns )
clock high time)

Trooid MCLK 7 it 7 @ Low L~ULEEE](MCLK 7 Bns )
clock low time)
MSPI PORT Ot v k7 v 7K (MSPI PORT

Tmspis . 5ns -
setup time)

. MSPI PORT @& — /v RIEfE(MSPI PORT hold

Tmsplh . 1ns -
time)
MCLK OS2H I ) =y Vb7 — & T

Tmelkftco £ % F TORffE(Time from MCLK falling edge | - 10ns
to output)
READY ONehH 3D =y 75 MCS_N &

Treadytmesl | Low L ~JLIZE % F TOREfE (Time from 100ns 200ns
READY rising edge to MCS_N low)
READY DOILH BN =y Vb 1 DHD

Treadytmek | MCLK = v 2 & T O FEfE](Time from READY 28us | 4.4pus
rising edge to first SCLK edge)

RNU—T  FELRTMZ . MSPIE— REHHT 5121, L TFD5:
T T BN H Y T,
® MSPI A ¥ —Tx—ADAF—T )L
NI =T v TH%OPIDTOaAL 7 4 Fab— g s FIniEloa
T4 X2l — g DL E RECONFIG N (Ll H D /0 IZF%E S 41T
WEH A,
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7ar7 4F¥ a2l —3 g F— ROTEH

7.6 DUALBOOT =127 ¢ ¥ = L—% = (LittleBee® 7 7
Y —TORYAH—|)

o FLWaLv 7 4 Xal—arrRELET

BHRU—=T v 7350, Low L)L, ZACRECONFIG N BV % |

U LET,
X 7-57 MSPI &— F COHEE FPGA D#EEEX
1
4. 7k
SPI Flash FPGA FPGA FPGA
CLK » MCLK »|SCLK »(SCLK
CS N » MCS_N
DIN > M
DOUT > MO DOUT » DIN DOUT »(DIN
£ 2 < S £ (=
Q G Q © 9] &
[ = L = w =
26w [ 56w |3 26w |8
<O 2 m <O Z T <O =Z m
w w o =) wuw o = ww O -
X o o = X oo 2 X oo 2

Yy

A A A

A\ J

7.6 DUAL BOOT 227 ¥ = L —¥ g (LittleBee®” 7
Y —TOBYHE—F)

T 27 V7 — KNDUALBOOT)Z2 > 7 4 ¥ = L—1 3 »E— N,
GOWIN & I =t %7 % —LittleBee® 7 7 I U — R f#FEM: FPGA 85, T4
AR—hrEnsrar7 4Fa1—v 3% — FCT7, DUALBOOT £— KT
IZ. FPGA IZE A7 F v P Flash by FA MU —AF —H &5
HHLTCar 74 F¥al—var2ET7LET,

R
DUAL BOOT &— R Tl&, #7F v 7 Flash 322 ToH 5 MF(E LW S, FPGA 134
> F v 7 Flash b5 —H%E2o— RKLET,

DUAL BOOT &— N&fEH T 5 2iE, KrE D MODE i 233 % &
ENRHO ET, A F v 7 Flash ol 5556, MFERITLED Y
A, A7 F v 7 Flash S EENT 5855, € OEHEI MSPI =27 ¢
Fal—ragE—RNEFELTT(H7-50), DUALBOOT £— RiZ, X9
2 PDar7 4 Xalb—rva R ArRLET, 2—F—FAHDO=—
RJELTCar74Xalb—rva s —XORGFHIT 28R T 9,

DUAL BOOT £— KO 7 u—F ¥ — FMIX 7-58 (T 9 LB 0TI,
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7ar7 4F¥ a2l —3 g F— ROTEH

7.6 DUALBOOT =127 ¢ ¥ = L—% = (LittleBee® 7 7
Y —TORYAH—|)

UG290-2.7.2J

7-58DUAL BOOT £— FDO7ur—F ¥ — L

( start )

ERE
MODE 52y “110” O¥péa. A7 F » 7 Flash 7D OEEN 28 L £,

GWIN(R)-9 B LT GWINS oV — X D4, £ DUAL BOOT
a7 4 X2l —varDE—RTHLINIEDLT, FPGA L4800 o
Y74 Fab—varyiffrEYAR—FLET,

o (B ARNL—U )G 3EEEIL, 3EIRILZHE,. BIO/RZND
a7 4Falb—raryInEd, FF v 7 Flash 2L HEFL,
07 RLamnb g cx i,

e MODE OfEA"1M0"DA. 7 F v 7 Flash 02687257 KL AT
JEEET A Z LA TEETH, EERNZ Gowin VY7 hU =7 &2 L
TT7 RLAZE Yy PA RN —AT =X ZEZIADLKLERHD 3, 3
mOay 7 4 FXalb—ya TRl TERRLESA, AT o7
Flash 757 /A 2 & i@ L £ 7,

e GWINS vV — X85 Tid, #EhRIE OEER O FEEh ORI T Y
R—hrEHET0n, EEF7 FLAOEF IV FR—FENTWEEA,

TR

SPI Flash DE#H 7T KLV AD T 12 By DN EZ T, RTETE 5D ADDR [23:12]0 7T

KL 222/ T,

GWIN(R)-4 /34 ATHAED & Z A HE)72 DUAL BOOT =27 ¢
Xal—varahR—rLTWEEA, GOWIN I a7 X —[%,
2—YP—=l2ZD2O5DOFT A4 ZADO DUALBOOT =27 4 Fal— g
FEAEREME L COET, IOV T, TGOWIN I a2 7 7 —
GW1N-4 F v 72 £-3< DUAL BOOT #' 7 > 1 — K J5i5(TN101)] %%
LT 7EE0,
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7ar7 4F¥ a2l —3 g F— ROTEH

77CPU= 7 4 Fal—T g EF—FR

UG290-2.7.2J

77CPUa Y7 4 FXa2l—gryF—F

CPUzZ 7 4 Fal—g EF—RTE, AR MI8EY MEDT
— B NAA B —T =A% LT GOWIN & I = %7 % —FPGA
Fary74Xalb—varyLlEd, CPUz 74 Falb—T g F—N
D NIFRT7-20 1ITRTEBY T,

R7T20CPUI 74 Falb—TarsEf— OBV

v 4 /O % A 7 | #nbH
RECONFIG_N %bv\\jig?T Low L~/Ls$L A : 37 LU GowinCONFIG =t >
- o ’ T4 X2l —va R LET
High L~V BIfET A A2 T w7717 -
V74X a2l —arETH D EMNT
READY 10 SYTA R T a S ETD ST ET
Low L A R | a Tl T30 e ayv
T4 X2l —alBTHO T ENRTEERA
High v~ 7o /753307 -ar7 %2l
> N ﬂi;—"‘» :,-;. -
DONE 10 A PERIE LR LT .
Low L~yL . owmJs oI ary7J4xal
—a UDNET L TRV, R E LT,
I, NED a7 4 X2l — g T RORRE S,
MODE[2:0] F9VN7 LT | READY O H E =y P TH U7 T X
DA nEJ
SCLK | Ahrawy
L O CPUE—RIZBITAF v 7L Y MEBT, 7
A 275 47 Low, D%V, FPGA # CPU £— I
-2 I/ N .
CLKHOLD_N ?%”7:7’ Tl car v war—varyaicE, ZoREs
7 2 Low TH B MENRH D £,
FAH L EZIALAL F—T L
WE_N | 0: EBEXIAR
1:8AHL
F—HZAHIAR—F:CPUI T 4 Fal—
N I:O\ N >
D[7:0] e g UHIASE L E L THERESH, a7 4 X

2 b—a VETRIIRIEA O © oA
TEET,

CPUa 7 4 FXal—TarE— FOBEGERIZXT7-59 27T L0
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7ar7 44X alb— g F— ROFEM 77CPU= 7 4 Fal—T g EF—FR

<
H759CPUa Y7 4 X2l —Yag T — FOESR
Host FPGA
CLK » SCLK
DATA |« /8 » D[7:0]
WE_N > WE_N
CTRL » CLK_HOLDN
R

ZOKNZCPU a7 4 Fal—va T — RO/ AT AKTYT, T— KD MODE
fEIE 1117 T, thoEEE  OEEFRIZHOWTEM 7-1 22 L T 7230,
PN —T » FEAIZIN L, CPU E— REFHT 51213, LTSt
il T MEND D 9,
¢ CPUA LV H—Txz—ADA X—T )b
RO —T o THOPDTHDaLT7 4 Xl — g EEwEiEO =z
74 ¥ 2l —a DL & RECONFIG N ILEHE D /0O IZRESNT
WEH A,
o FlLWnwar 74Xl — g B LET
BT —T v 795, Low LU0 AT RECONFIG N B> % b
VA LET,

77137 4FXalb—arvdDEALIT

UG290-2.7.2J

a7 4 X2 b— a7 501, MODE[2:0]2% 1M1 IZR%E S LTV
HZLEHERLTLLEES Y, a7 4FXal—2arRNETT5HE,
DONE 7% High iIZ7v7 » 7 SivEd, Low L~/Ld DONE % 721%
READY |, 2V 7 4 FXalb—ya BNkl a2 nrLET,

a7 4Falb—varf, T=HZRZAD[7: 0l ST 4T
VE— R(MSB 7 7 —A h)THEL S, FPGA [ SCLK O H FAY ) =
Y UTT — A A L ET,
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7ar7 4F¥ a2l —3 g F— ROTEH

77CPU= 7 4 Fal—T g EF—FR

7-60CPU 2> 7 4 X2 b—¥ 3 »E— FOFHAK

SCLK 2 1T L L L L
Data[7:0] % data }{ data }{ data }{ data }{ ff_x }’%
c3n 4% ﬁ
WEnR A% ﬂ
Ready lr
Reconfig N 17
Done ﬂ /

X 7-61CPUaY 7 4 FXal—aryE—FKDEZAIVIK

Tepu_clk
| !
| Tepu_clkh |
—

s v B S N e

)

23 Dummy CLK

©Sn \!  Tepu_csnsu | | Tepuesnhd |/ 1N mmmmemeeees 45—/7
WEn Topu_wensu . :
R «—s /S |
! ! Tepu_wenhd 1
DATA < : X >< > |
1 —

e
i+ Topu_dsu | Tcpu_dhd

‘Wite Data/CMD

RKTI2ICPUa L 7 4 Falb—Va T —RDFALIVIRGA—X

' Tepu_dvld

Read

B2 i I /IME - FN 1 BAAL
Tepu_cik CPU input clock period 40 - ns
Tepu_csnsu CLKHOLD_N(CSn) setup time to SCLK falling 8 - ns
Tepu_csnhd CLKHOLD_N(CSn) hold time from SCLK falling 0 - ns
Tepu_wensu WE_N setup time to SCLK falling 8 - ns
Tepu_wenhd WE_N hold time from SCLK falling 0 - ns
Tepu_dsu Write data input setup time to SCLK falling 10 - ns
Tepu_dhd Write data input hold time from SCLK falling 0 - ns
Tepu_dvid SCLK falling to read data output valid - 10 ns
Tepu_clkh CPU input clock high duration (clock cycle) | (clock cycle) | -
*45% *55%
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774X a2 b— g L E— ROGEH 78SERIAL=> 7 4 F a2l — g E—F

78 SERIAL 27 4 F=2b—Y g »E—F

SERIAL E— FTiX, HostiZv V7 A v X —T7 =2—RA%Jr LT
GOWINtEIza ¥/ %4 —FPGA#iW2a 7 1 X¥alL—rar LET,
SERIAL i 7 4 Fa Ll — g F— RNiE, ROV UVEEFERTLIa 7
4 FX2l—valsE—RD1OTT, SERIALZ 7 4 X2 b — g F
— RKTlX, vy PARNI—ATFT—H % FPGA|ZEZATeZ LT TEET
N, FPGA T NNA AMLT —H &) — KR35 LidTaEdiA, &
->7C, SERIAL 27 4 ¥ 2 L—3 3 »F— KTiZ ID CODE, USER
CODE, BLUOART—H AL VAKX ERETAHAHTZENTETEHA,
SERIAL 2> 7 4 X2l —3 a3 — RO L DOERFRIZET7-22 1257-T &

0TI,
F£7-2SERIAL 2 7 4 X2l —3 g rE— RO LDESE
v 4 /O %147 | #iHA
. NED . N .
; . Low L~ L LA ¢ 38 LU GowinCONFIG =2
N L .
RECONFIGN | BVTAT | S —s s min L%
High L~Jv : BIfET A R 2T 7737 -
N 7 K V*“‘ N L= 2 : ‘)‘ =3
READY 10 ARG AN
Low L~UL : AL R Ta T TI T - ay
TAX 2L —varmB{TH) 2 ENRTEEREA
Hight -~ 7a /77307 -ar7¥al
— g U IERIZ5E o
DONE 10 A PRI T LR LT i
Low L-~yL : 7 s oI/ a7 4F¥a b
—Ta UDNET L TR, RILE LT,
. NEBD a7 4 X2 L— g o RORIRES,
MODE[2:0] F9WF LT | READY Oih ER ) =y T F Y o7&
A nEJ
SCLK | ANhrzay s
I, PNEBD
DIN WS ILT | AST—H
v
7 —%. FPGA 71 24— RGO
DOUT o) SERIAL =2 7 4 ¥ a2l —3v a3 LF— RTDOH
AN ET,

SERIAL =7 4 X2 L—3 3 »F— FO¥EKILX 7-62 12577 &

B TT,

UG290-2.7.2J
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774X a2 b— g L E— ROGEH 78SERIAL=> 7 4 F a2l — g E—F

7-62 SERIAL 27 4 X2 L—3 3 VE— FOE#KEK

Host FPGA

Y

CLK SCLK

Y

DOUT DIN

ERE
COMIZSERIAL 22 7 4 X2l —3 g vE— RO/ AT ARTT, F— KD
MODE f#il% “ 1017 T. fiOEEE L OHRIZ DN TIER 7-1 28R L T 72X,
SERIAL 2> 7 4 X2 l—YalET—RKROEAIVITH

SERIAL 2> 7 4 X2l —2arET—ROXA I 75K 7-63 TR
LET,
7-63SERIAL 2> 7 4 X2l —Y gV E—FDEALIVIK

READY Ia_‘

SCLK ¥ Y ¥ \I
.7 S

DN Valid data Valid data Valid data

FDHEA I T INTG A =X, £T-23RTEY TT,
F723SERIAL 2V 7 4 X2 b— gV B—RKOEA IV ITNRGA—H

AR PR oME | s
Tsclkp SCLK ® 7 v v 7 %A 7 L (SCLK clock period) 15ns -
_ SERIAL PORT @ v b7 v 7' FFf#(SERIAL PORT
Tserials . 2ns -
setup time)
_ SERIAL PORT @ 74—/ v FI§f](SERIAL PORT hold
Tserialh time) Ons -
READY ONeH B3 = 26 1-2H O SCLK —
Treadytsclk v VF TOREE(Time from READY rising edge to TBD -
first SCLK edge)

NU—=T v TEMIZM A, SERIAL E— FZEHT5121%, AT OS
Tzl BENH Y £,

® SERIALA VX —T =2—ADA 3 —T )b
R =T o THOPIOTHD a7 4 Fab— g EEEIEO =
T4 X2 lb— a3 DX RECONFIG N IFEFD IO IZTREIINT
WEH A,

o HlLWnwar 74 Xal—T g B LET
FARU—T v 7950, Low L1 0 2T RECONFIG N B> % |k
VHLET,
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7ar7 4F¥ a2l —3 g F— ROTEH

7912Cav 7 4 Fa2lb—varEF—K

79I RCa 74 Falb—TgrE—FK
RS

LittleBee®~” 7 X U —FPGA L%, PCar 7 4 ¥ a2l —v a3 E— RThHILH
IZ AUTO BOOT &— Kb Yl — h LET, NTU—T v 7F5&, FPGAITET AL
F v 7 Flash bty hA M) —LAT—H Z2FHmHAAALTAL T 4 Fab—Va sk
fTWE9, AUTOBOOT 27 4 ¥ bL— 3 Vi, PC /32D SDA 7 A NI4T
THIghlZZ VT v 7 ENDIRETHLIULENRH Y FT. £ ThRNE, TS R
MIELL ar74Xal—varyENWEandbo £9, £/, SCLT7 A v bLE
RHCAME TN T v 795 2 L 2 MR L E 9, ZO7ERIE. SDA & SCL AN
FWTILT v TEFEOC A=V g VOF AL A2 b ENET,

C/N\—Y 3 ® GWIN-2 £ LT GWIN-1P5 55 AD A F 7 Flash 1%,
2C T/ e/ 737 TEEEAMN, goConfigl2CIP #EHL T eI 46352
EMNTEET,

12C &— R TliX, Host|XI?C A > % —7 =—Z% 4 LT GOWIN &

avE 7 Z—FPGARI a7 4 X2l —varLET, PCar 7y
Xal—arEt— NI, &PV BEEAT L2 7 Fa2b—va
F—FRKD1oO5TT, PCary 7 4Fal—raF—RFRTlE, By Ak
V—AT—4%% FPGA|ZEZIATZ LIXTEE T2, FPGA 7 /34 A
LT =2 &) =KXy 7$THZ LT TEERA, LoT, PLCar7 4%
2 b —3 3 %F— KFTiL, IDCODE, USERCODE, BLOAT—H A

VURAZERE BT Z L0,

U= Ry 7T LR TEETA, I2C =

V74X a2l — g E— RO VDERITR 724 \TRT LB T,
R7UPCay 74 Fa2lb—Talre— ROV VDERE

| 110 %47 | §iHH
RECONEIG N %\%u@jB?T Low L~L UL & ¢ 3 LV GowinCONFIG =
= UL [ raRa vy a v e LR
High L~v  BUET NS AT 0 7 I I 7 -
N 7 S I/‘_‘\\ N 4= 2 : § =
READY 10 ST AT b ma SEATD S SR ET
Low L)L . T ARAL AT T TI T - ay
TA4FXa2l—arBTH) I ENTEEREA
HighL~)L: 7nr7oI0 7 ar7¥alb
—_— ~ §IE:‘—“» :li—» :O
DONE T, A MERIE T LR LT .
Low L)L . o s oI a7 ¥l
—a VUNE T LTV, RIRLE L,
. NERD a7 4 Fal—a E— ROBIRESE,
MODE[2:0] §9\ 7 L7 | READY ON:H RV =y P TH 7Y /&
A nEJ
SCL [ ANhr7avy s
SDA HelW! AN —%, F7214H 71 ACK
ERD

[M]C =Y a DT /31 AD SCL B & SDA B NI DTN T NT v T a2 Ff > T
FI0. ST T TEELOBEMN & 8 < HERE L £,

PC 274X a2l —3 a3 F— FOEERENIL, X 7-64 1271V

UG290-2.7.2J
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S s s Y e O
- T TAA VAR TR

<,
X 7-6412C 27 4 Xz b—a -t — FOEKEK

Host FPGA
(Master) (Slave)

SCL » SCL

SDA SDA

R :
ZORFZIPCary 74X al—yg T — RO/ AT AXTT, £— Ko MODE f&
X “100” T, fhOBETEL L DEEFHIZHOWTIZIH 7-1 2B L TLFEW,

K7-6512C a7 4FXalb—avE—FDF¥AIVIH

[P ———

- | I I I Il | -
S ADDRESS R/T  ACK DATA ACK P

PCIIZT Y T IMEENRATHY, EXIRT T m b a it Tr—
AREEFITLET, T4 RVIREETIX, SDA & SCL Olj 523 High L
2SR
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7ar7 44X alb— g F— ROFEM 7912Cav 7 4 Fa2lb—varEF—K

RIVBRCAV T A FK2b—2alryET—FROFAIVITRGRA—H

NG A=K | RTA—=HDER
s %ﬁ;ﬁf” SCL 7% High 4. SDA 75 High 26 Low 1272 b &7,
=}
(12C Stop) 1% . . .
3 A N N z7
P g SCL 7% High @84, SDA 73 Low 7>5 High 12720 £,
BAL—TFNRAL ZD—EFEDTEY FEZIZ1I0E Y hDY—
ADDRESS | 7 FVA7V | v Thh, SAF—FNRA ANAL—TF RS, AL E@ET
— A HEXIZZDAL—T TN REHHT D7D & E
ER
s - RAL =T NAAPRA VL =T TN, AT —F &ikMET 20
ﬁ)b%"m L//E % S o — SN ISP
R/W . . 0), AL—=TTF A AN T—ZEmH T (1) Z2fEL
ABE Y b
7,
ACK ACK/INACK B | X vt — IO 7 L—ADH%IZ ACKINACK E v k7S & |
v K Gowin FPGA 2 1E LVMEAIZ 0 IR L £,
. 1507 —4%1%8 v KT, MSB(Most Significant Bit) First 7
DATA 77 ey FTREESNET

UG290-2.7.2J

2C RA EDOFTXTOF—HF A B By b TlEESNET, %
BB A NS, FNERETDHTEIL, 7—XT7A B0y 7 /79L 290D
ML S L, RN OINEREEN 74— RNy 7 SVET, Low D
ISR FIE. BEISEE Yy b (ACK) & LTERINET, Zhid, =
EREN NS P2 ERWICZE LI L 2B L £7, High OJSEE 1L,
BEEZEE Y b (NACK) & LTERINE T, Tiiduds, EERA
A FOZEBIZHID L -l E2EHRLET, BEILSEE Y N ACKD
T 4= RNy 7 OEHIL, ZEENIFERD T 1y 7 L ADHTD Low
LAULVHARHPIZ SDA 714 Low (T W EZ o L, Do Za vy 7D
High L ~)LHIRIFRICZNEZLE LT Low LV DO F FIZTHZ &L TY,
ZAEWD~ A2 —DIGE . mEDAA M a5 Lotk Z{5#IX NACK
FEEEEELT, SN REH, 72X EEZKTLTSDA 71
VEMKT DI OIC@EmLEST, KD, v AZ —ZEHITIEIEE S
BUEETEXALEIIRVET, 2CNATEHELEINAT—XDEE Y MMC
L, *ET 57 vy 7 02 (ERIIFEIHIE) AH0 £9, 2F 0,
SCLY U7 n7umay 7|\ Z#EE LT, 7—4%XSDA Tty T2 U T
IR SN E T, 7T —FEREOREE, SCL @ High L~ L H, SDA @
LAYV RE L TWDMENRSH Y £9, Low L~ULET —# 0, High L
~JLET —# 1 T3, SCL 2% Low DHFAIZD I, SDA T A iE L~k
REAAEHETEET, ROKIIRT ERBY TT,
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7912Cav 7 4 Fa2lb—varEF—K

SDA /

L

,,,,,,,,,,,,,,

SDA stable;
Data valid

« [\ L

Gowin T A A THAR—FINTWVWAHAIRCary 7 4 Fal— g F

— iR % 7-26 1R LET

R726DRCaALy T 4 Falb—2a rBT— FOREEBIORT KL X

T R TN A JER 7 RLA
‘S/Rg y ;‘? L GWIN-2 100Khz~1.33Mh 7’61010 000
= 1 (IDCode:0x0120681B) z=t ‘ —
L—g

R -

I2C < Flash Z#:{E4 5 121%. goConfig 12C IP Z{#EH4 2 XN H Y 4,
1I2C E— F&EHHTHI121E. LTS M%

INU =T TEAITI A
W= TVERHY £9°,

e 2CA L HF—Tx—ADA X—T )b
WRI—T o TFH%OPOTHaL 7 X2 b—3 g3 F-I1TFiEO =
T A4F¥ 2l — g DL & RECONFIG N IZiHEH D /0 IR E ST

WER A,

o FLWLWar 7 4 Xal—ar AL ET

HART—7 v 7450, Low L~ L 2T RECONFIG_N B> % |

VA LET,

791 GWIN-2SRAM a7 4 Fab—varyO7ua—F ¥ —F

SRAMD a7 4 Xalb—ra NfEHENEGT—X AN —LT 7
ANDERILFS (JLE+idfs) 77 A VFET 1/\4’ F U (JEeET
IZ.bin) 77 ANVTT, 77 ANERICERR L,
ARNTANA R EIZEESNET,

UG290-2.7.2J
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7ar7 44X alb— g F— ROFEM 7912Ca2 7 4 Falb—ygrF—K

7-66 GWIN-2SRAM D27 4 ¥z b—YaryD7u—F ¥ —Fh

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

1 Stop )

UG290-2.7.2J 121(127)




8 BA OB EFIH

UG290-2.7.2J

82%ééto>%),%::5§1,a

2 —HF—NFPGA 2 L Tit3 25,6, &%= U7 ¢ OREN
HEREEFHELERVET, GOWIN EI a v X 4 —nTal I3 07
V7 MU =T T, T ADOKEEEBE L C—HOEX =2 U7 ¢ xRN
BRI, =2—%—0Obty FA N — AT — X EMEIRHETEET,

X U7 o kRIL, KRELS 3OO bNET,

o L7 4 X2l —I g DRI, TulII Y7 Ny TILEE)
ey AN — AT =X OFMMEEZT =7 LET,
o I T 4Falb—rvarfil, TAALRIY T NI A LTHEHET —H

NELWrEF =y 7 LET,

@ LT 44Xl —TalNET Lk, T ATEEIREEICA Y

HoH DY — KRy JHERAE Ty 7 LET,

3ODEMEOFEAILL TD B Y T,

a7 4 X2 b—3 3 VR

GOWINtXa v Zr 2—p7a /7733077 b7 2FEHLT
a7 A4 X2 b—arTHIiE, LFOFRIEZSRL T ZIN,

1. a7 4Xa2lb—y g BmEON— Ry = T7#HRE2FEITLET,

2. Tl IV 7 Ny T EEBLTT AN, ADAFT Y U EFATL
F4, S TW5 FPGA B IXEEEICHE S E 4,

3. By RMARNI—AT—HLETOTTIIVT earyT4F¥al— gy
EF—REBEBRL T A ADT 0 II T a7 4Falb—v3
VEEITLET,

o7 ovATlX, s oIy 7 vy TR ETERIN
TNAAD T DEwmAH L, RIZENEZZ—F—IZLoTEIREIN-E
RARNY—LATF—=HHNOIDEEIKL, 20250 ID B —HL7IHEIC
DODHTaTFTIvTary 7 4 Falb—a L BEITTEET,
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B -

GOWIN &I o %7 #—FPGA i, o EXBT 5720 DEED IDBZH Y
4, Gowin Y7 hU =T IZ ;oféﬁkéhtt v FA BV —ALT —HTIET /XA AD
ID MFEAS N HBMIZBIMINTWET, o T, =2—%—F, vz FEf{EkT
HEECTNAAERIRT D12 CTHEAET,

a7 4 F¥a2lb— g P

AT 4 X2 b —va VN LR, T, RTETRIEDO =0T
By RA RN —=LF =D ID ZHAH L, BEERA/SA LB T v 7 F
IV carZ a4 Xal—rarERLET, vy NA NI —AT—X
DS AREEHFICRAET HAEMEOH 5T — %5 <722, GOWIN
vIarH I E—T A AL CRC HFiEEHFEHLT, By AR —A7
FANLHNDOTRTHOT—HE Yy hDAFPGAIZIELL EXIAEFND L HIT
LET,

Gowin/?l\?:n'f KXoTEKRENTZEY NA RN —AT—X D
BT KL ADHKIT WET RLRIZKHET AT —XDCRC F=v 7=
~FﬂﬁwéhTwi?oG@MNH@A%?~?%§%¢K%%%%K
Ty a—REEKL, ThexEENcTF =y 7 a— el E
T, Ty I 2T —PEAINDG &, TNLEOT —Z 3EH S, 2>
T4 X2l —varyNETLTHDONE A > 7 —X 3 a8 3, CRC
Frv I T—NTa I3 T7 2T GUINIZERENE T,

a7 42— a VETH

AT 4 X2 b= arPNETTDHE, 2=V —NERLETB T T
VS e ar7 4 Xal—arET—RIE-ST, T4 ADE Y A |
U—LT—4NSRAM IZr— REN57H, A2 F v 7 Flash [T S v
F3 (4> F v~ 7 Flash RO LittleBee® 7 7 2 U —FPGA Hl i, D 7
THR—bFINFET),

e SRAMIZr— REN=T—%D%HA. Gowin VY7 F 7 =7 RE Y F A
R —=AF—ZDOERFICEX 2T o By hEBHBIRICRE LT
D, 2—H—XTSRAM NDOT — X G5t HT Z LR TEERA,

® F . F v Flash TSN TWAETF—Z DA Flash ~o 7 a2
T IV NGET L=, Flash 12 AUTO BOOT — RIZAY ., T

Dt U EEIE SV E T,

I 52, LittleBee®” 7 2 U —FPGA #i,d AUTO BOOT =27 ¢ %
2L —yarE— NI AT e — R o2 —T 2 —R L OB E
ELLRWED, a7 4 X2 lb—a B OTF—2E%0 ) A7 BNKIE
IR S, B =2 7 o3& < 72 £9, DUALBOOT E— KNIz &Y,
=P = IMEIS U TCA T F v P Flash iCTF— X529 707 v 7 4T52
ENTEET,
R :

GOWIN EIaav ¥ s Z—ik, A 7F v 7 Flash D7 =2 Dt ¥ =2V 7 11Tk L TEIE
ZRAWVEREA,
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9N FY AFy

N UHEYRAFx

Ny HZ) 2F% v 0%, JTAG 27 fFab—3 3 F— ROYLIE
MEETT, AXy o Fo—liFur s Fo—ria— Fz—r2Bbh
DEFT LV F2— I EICBSDL 7 7 AV EFIH L TT XA ADT
A MIfEHE, Ya— 2= I3 FEICFPGA F = —2 DA T7F v
7 Flash DHEB L OFA N L EEZIALIEHINET,

N B AF v OBEFIRITRD B0 TT,

1. FPGA B AR — K% PC 285k L CHEIRZHRAL ET,
2. Gowin 7mr 7 I I 7 VT MERE, BRI TWDLT A A% AX

Y LET,

3. Operation D FaX7 N7 U7 LCA7F v Flash ZE&R L, B4

B9 5 bscan #{EA B L £ 3°(14 9-1),
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9N UHFY AF ¥

91 NRT U FY X%y UEBIEOHAR

'{il'i"l: n Programmer Version 1.9.9 Beta build 20420 — O
| e = =8 _,! =5 USE Cable Setting

Enable Series Device Operation FS File User Code IDCC
1 GW2A GW2A-18 SRAM Program ...demo/GW2A/gw2a_18k_q144 led_aes/impl/pnr/ 0x000019D6 000008

4 Device configuration

Device Operation
hocess Mode:

Operation:

External Flash Mode

exFlash Bulk Erase in bscan

Eraze the whole exter:

External Flash Options

exFlash Erase, Program thru GAD-Bridge

exFlash Erase, Program, Verify thru GAD—Bridze
exFlash C Bin Erase, Progran thru GAD-Bridze

exFlash C Bin Erase, Program, Verify thru GAD—Bridge
exFlash Bulk Erase thru GAD-Bridse
oxFlach Bulk ”

exflas t Eraze in bscan
DE-GoAl-GHINSRAC_ONHAS v1.1
DE-GoAl—GHINSRAC_ON4G v2. 2
DE-GoAT-GHZARLE_QHSSP v1.1

= Device: Generic Flash - >|
iz Start Address: 0000000 8 x
~
Save Cancel
v
Ready

N B Y — 2%y REIE, FPGA A7 F v 7 Flash I[2%F LT D
HFELTAHET, A F v 7 FlashS°,SRAM 27’0 /77 I 7 « a7 4
Xal—var DI T2Z 8T TEEHA, XY UFY A%
VEMEIC XV AT T v T Flash 270 77 A3 5856, FPGA MODE fE
IMEETTN, Ny HF IV RAF Yy BRI LA 70 77 I 713, ko
JTAGIZ LA AT7F v Flash 7 u /57 HELVIES 20 £,

UG290-2.7.2J
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10 SPI Flash DR

UG290-2.7.2J

1 OSPI Flash MDER

GOWIN X 247 Z#—FPGA G THR—F SN TWLF T F >

7" SPI Flash 7 /34 2 DEEMA1EFR 10-1 1-3T L0 TT,
%% 10-1 SPI Flash D#EME

IR LIS
Read 0x03
Fast_Read 0x0B
Page Program 0x02
Sector Erase 0x20
Chip Erase 0xC7
Read Status Code 0x05
Read JEDEC ID O0x9F
Write Enable 0x06
Write Disable 0x04
R

e Gowin FPGA 23 %4 — 9% Flash OFiA M Lanmd 5 b, A7 &b 1213 0x03
F72IX0X0B THLMENH Y £7, 7 v v 7 AN 30MHz LL T D54 3@ % O
e L3 (0x03), 7 v v 7 &I 30MHz % it 2 5 356 L mnl i A H L4y
(0xOB)ZfEH L £, midHiAat LO%AILFASTRD_N % Low I 7V E 7 T 5
WEIRH Y . 7 a sy 7 EREREIE TOMHz 2 2 TR0 8 A,

e Read(0x03) & Fast_Read(0x0B)iZ7 /31 A7 MSPI & — RORFIZH AR — h S HME
— DA T, DAL Programmer T Flash 2 711 7' A4 BB S 56

AT,

e 7 74/L1TIL, SPIFlash (X Standard SPI 7' b = /L CEMET 2 MENRH Y F

—g’_‘O

7 A N TIEEIZ Winbond(” « > 7R > R)ft, GigaDevice ., 35 & OV ISSI #L(ISSI #1:
@ SPI-Flash "IS25LP064A-JBLE" 72 &) Flash 8 23MEHA STV E9, etk
O Flash #/f &2 H L7z5G46, Eitoa~y REHERRHZI TN TH, 14 3I
T OENZ LY BISNRRET DGERH Y £7,
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