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FB-1 EY RARY AT 7 AILDTET i 134
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1 RKv=2 T IZHDONT 11 =2 T ILVONE

K~ =2 T VDOV T

11 ~=a2 7/ LOHNRE

AKv=a7 /L, FEIZGOWIN I =¥ 7 % —0 LittleBee 7 7

J—FBLOArora 77 2V —FPGA DT 0 /oI 07« a7 4%
L—> g VZOWTEA L, 22— —2° Gowin FPGA B 2 vy = 721
HEDIER SN TWET,

12 ERF A b

GOWIN & 2 a2 & 7 Z—D 7k — AL~— www.gowinsemi.com/ja 7>

O, UTOBEE RS2 A MR Xyrn— R, 2E5TEET

1.3 AZE. &

L

UG290-2.8.1J

GW1IN >~ U — X FPGA 7 — % ~— 1 (DS100)
GW2A +J — X FPGA /7 — % >— ~(DS102)
GWINR vV — X FPGA #f,7 — % > — ~(DS117)
GW2AR v U — X FPGA 7 — % > — | (DS226)
GW2ANR ¥ U — X FPGA #lf}, 7 — % +— 1 (DS961)
GWINS ~ U — X FPGA # i 7— % > — | (DS821)
GWINZ + U — X FPGA {7 — % +— 1 (DS841)
GWINSR + U — X FPGA {7 — % +— 1 (DS861)
GWINSE +'V — X FPGA 7 — % > — (DS871)
GWINSER vV — X FPGA 7 — % v — (DS881)
GWINRF > U — X FPGA #/,7 — % > — h(DS891)
GW2ANR + U — X FPGA #id {7 — % +— 1 (DS961)
GW2AN-55 FPGA i 7 — % 2— - (DS976)

=h

G]
K 1112, Kv==a7 VTS D MR I&GEE, RO OERZ R
‘a—
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1 AR~=2T7 >N

& 1-1 78, W&5E

R, WSEE IEXA B

Bitstream Bitstream Data FPGASRAM #2274 ¥ a b —
2T hHT—H

Bscan Boundary Scan R EY Ay

Configuration Configuration FPGASRAM = U7 Z a7 4 ¥ =

L —yaryt+aia7nkEx

Configuration Data

Configuration Data

FPGASRAM a7 4 F ol —
3T HT—H

Configuration Mode

Configuration Mode

Configuration Data / — & & &4
HarZ 4 Xal—vgrE—K

CPU Central Processing Unit Hh O AL

CRC Cyclic Redundancy Check KEIT R A

Edit Mode Edit Mode FPGAp a7 4 F¥alb—T a3
—RFEZ7e /73 7%€E—FT
bHZ LR LET

EFlash/EmbFlash Embedded Flash %> F v 7 Flash

FPGA Field Programmable Gate Array i 1 ;’5; PRI ITNT I T

FS file Fuses file a7 4Xal—yvalrT—HEE
7o ASCIl 7 7 A v

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

12C (I2C. 1IC) Inter-Integrated Circuits 2R U TR

ID Identification ID tFask

\EEE Institute of Electrical and Electronics KEELE TS

Engineers

Internal Flash

Internal Flash

> > 7 Flash

CaALV N TAN T I g

JTAG Joint Test Action Group 2
LSB Least Significant Bit I FALE > - (HB5E)
LUT Look-up Table N 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 =27

Ve f U B —T z—RA

Programming

Programming

Configuration Data = 4> F v 7
Flash £72134 7 v 7 Flash |Z 1
— K57 mEA

SCL Serial Clock 2Cr7umav7r

SDA Serial Data 2C 5 —#

Security Bit Security Bit X274y N(SRAMDY — K
Ny 7 B High 127 5)
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1 AR~ =27 T HONT 14 77 =J1)v s YR—b T4 — Ky 7

MEE, WEEE IEA R it

S0 Lo 1 Tl > —
SPI Serial Peripheral Interface O R AR

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

. . AL —T T e R T 2T

SSPI Slave Serial Peripheral Interface N BT
TAP Test Access Port TARNT 7 EBAR— K
User Mode User Mode FPGAR =z 7 4 Fal— 3D

BICE Yy I R EATT 5E— K

1477 =0« bR —hrLT7 44—

GOWIN & X = &7 Z— &, efii iR — b & T L Tw
F9, HHICEET 2 ZEM., ZERIZOWTIE, Bt TBEWE D
ELIEENY,

R—AL_— . www.gowinsemi.com/ja

E-mail : support@gowinsemi.com
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2 FHEEDFHA

H

& DA

ol

AREEIX, FIZGOWIN I a4 7 Z—FPGAHRIN o7 /75 I v
Jear74Xalb—aryTREHEIND K72 HEEIZ DV TR

Li‘a‘o

* 2-1 FHFEOBHA

ik

U
B

~7'v 77 I v 7 (Program)

Gowin V7 N =T RERMLIZ-EY AR —LF—X
. FPGA OA > F 7 Flash £7-1% FPGA L £kt 9 A4
7F w7 SPI Flash (Z& X AT 7 1t AT,

a7 4 Falb—Tgr
(Configure)

Gowin V7 N = 7 WAEKTHE Y AR —AT—X
. A 7F v 7 Flash £7-13%4 > F >~ 7 Flash 76,
FPGA ® SRAM [t — R4 A7t A Td,

GowinCONFIG

WHOJTAG =22 7 4 X alb—3 3 »rE— NIz T,
GOWIN & 2 =247 #—FPGA #/ 1%, AUTO BOOT =
V7 4Fa2b—r=z3r, DUALBOOT 27 4 F a2 L —
g, MSPla 7 X2l —Y3y, SSPlav7 4%
L—y3y, SERIALa2 7 4 Falb—r 3y, BIW
CPUz 7 4FXalb—Yaryplfoary7 4Falb— 3
YE—REYR—-NLET, TN ARTFER—FT5
GOWinCONFIG => 7 4 ¥ a L —3 3 »F— RO, &
INAZFT L N r—D A TIZK S TERRY £77,

MODE[2:0]

GowinCONFIG (ZB89 % 32D MODE B> DfE# %+ L %
B

AUTOBOOT =27 1 =%
o b—v g

FPGA XA F v Flashh» a7 4 X2 b—v 3 7
— AL Car 74 Xal—a r2ifTnwET, =
DE— REVR— N T 5 DITRERMET A ADHTT,

DUALBOOT =2> 7 1 =%
o b—v g

250y A NI —=AT 7 A NME, ENENA L TF T

Flash & 475 v 7 Flash IZf&fF &4, 47 F v 7 Flash |2
krarv s FXar—vaAkBMLESESE, A rF o7

Flash i2] Wz Carv 7 4 X2l —ya U E{TWET,

UG290-2.8.1J
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2 FHEEDFHA

ik

US

DE— K&V R — T DDIIRERMET A ADHT

o]

b [y | e

MSPI =227 4 ¥ =2 L —

g

FPGA /3~ A% — (master) ¢ LT, SPIA % —7 =—
AN LTCAZ7F v Flashmbar 7 4 Fab—v g
T—HEHAMLTar74¥al—rvarw#frHo7ut
AT,

SSPlz2 7 X2l —¥

g

FPGA [X A L —(slave)& L CEMEL, #Mli~ A ¥ —Ii%
SPIA X —Tx2—A%Z N LCEY hARNY—LT—F%
EX AT T4 X2l —2 g LET,

SERIAL =7 4 ¥ a2 L
—vg v

FPGA [ZA L —7(slave)& L TEIMEL, SMB~A X —1Tv
V7N HE =T 2—A% N LTCEY hA R —AFT—H
AEXAALTaV T4 Fal—arLET,

CPUzZ 7 fF a2l —

=V

FPGA [ZA L —7(slave)& L CEMEL, S~ A X —13)
TUNA LV H =T 2 —A(T—HIEIZ8 Y NEALTE
Yy FA RN —ATFT—F5EZALTAL T 4 Falb—Ta
Y LET,

2Ca> 7 4 X2l —v
g

FPGA |[ZA L — 7 (slave)& LT, i~ AFZ—TI1PC 1~
H—=T 2 =A% LTy AN —AT—HEEZXIAL
Tary 7 4FXal—yarLET,

MULTIBOOT =7 « %

ab—Trg

MSPI 22> 7 4 X2l —3 3 F— FOJREMA T, FPGA
MNAT7F v Flash DR/ BT FLAMNSHE Yy hA KU —
LT —HEHAhH L TCar7 o Xal—a 2%
fBLEd, 22—V —2FOE Yy FA R —AF —ZIZRD
ay 74X a2lb—rvaryYHEy AR —AT—HDr—
R7 RLAZEZ AR, NU—F T LRWEE
RECONFIG NZ NV HLTT—X AR —AL 77 A )b
ULz Car 7 4 Falb—rarLET, MSPIE£—
K&HR— 925 FPGA ®GIZT XTI DE— REHR—
rLET,

VE—RrT v 77 L—F

a2—P—DT SV r— a3 F IV FD1OTT, OFY
FPGA NEMEZBHME L7214, 7 v 77 L— FLTEWGEEA,
FFVE— M MMECE Y PR N —AT =X 524 T7F o7
Flash IZ#E X A%, = L CTRECONFIG N % KU 4 5
FREHENNY—T v ST A ETFPGANAE 7 F v
Flash > 5 — 42 #35iAHiLCar 7 4 Falb—ya F
HEHTLET,

FA P F =y

FPGA 7 31 A& BEINZEE e 3 5 ik, AT =—
DYEEEN DT NRA A a7 f FXFal—2 g T, T—
HIVIERET S A A TOIERIETE £77,

a—H—%— F(User
Mode)

FPGA D=2 7 4 X al—3 g UN5ET Lk, #lfEsa
—P—ZEINDZEERBLET, a7 X2l —T
Vo B EEEONOICLET DHRET, 22— —F—
R TCOHRHAHTT,

UG290-2.8.1J
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2 FHEEDFHA

ik

U
B

£ — K (Edit Mode)

FTNRA ATl T30 a7 4FXal— a3 T&
5E— FTY,

WMEET—RFTIX, avr74FXal—yar s EUT@Eo
/O & LTHEHATES, @HOEOHIIENA A v E—F
VAL ET (R TT 0 KT v T T L— ROHAE
<), FELIE, MEA ECORERE#RA S L TL

7ZEU,

GOWIN £ a7 % —FPGA 7 /31 AD ID ik T,

ID CODE %) —ZDFNA RITEBOZERH Y F9,
2—HF—EH LT 5 FPGA 7 /31 AD2—HF—ID Tk
. o A =N N SN A~ b‘\‘\‘
USER CODE D, Gowin 71 /G I YT b =T BN LTTF /A A

(CEZIADLZLNTEEY, ®&KN32 Y Fd USER
CODE 23 ¥AR— a7,

tXxa2UT7 sy b
(Security Bit)

GOWINtEIa &7 Z—NFPGARI a7 ¥ 2L
— g T — R T A OIS Ly DT, —
P—=MNT A 2D SRAMIZEF 2 U T 4 By FiREFHD
By NA N —ATF—FEEZANERIT, FhhbT—%
ZU— RNy T&ERHA, T 74/ Tl Gowin V7
F7 =713 T _XTOFPGA IOy FA KN — AT —X
X207 48y FEFRELTWVET,

Arora 7 7 2 U —® FPGA L CH R — K SN HMEFET
T, BE{fbEn-ty A MY —LNFPGAICEXAEN

i 5k (Encryption) HEL TNAAL RAIENEFANRGE SN T DHE L —
EHRAL, BENKST L E, By bR MY —ANRNE L
SNTT A AN =2A T T v T ENET,

UG290-2.8.1 6(136)




3y FA MY =LA77 A NLOHER 31 A7 a v OFRE

By PR MY —A 7 7 A VOWERL

GOWIN X 2% 7 ¥ —FPGA#MWDOT 0w 7 I 7 - ar7 4%
2 b—3 g VORMERZEHT 521X, Gowin V7 N7 = 7 THERL T B
EWRHY 9, Mk EICaryr 7 Falb—var - EUOLEEY
v hA RN =LA77 A VOEBRNEGEENET, 2O a Tk, EIZ
By AR —AT7 57 A NVORERIZOWTHIALET, 207 4 Fal—
Tayv e BUDLENOFEMCIOWNWTIL, 41237 4Fal— 3
v EVDLZEAESRL TIEIN,

a7 4 X ab—va T —HERBENOIEMICIRET 572012,
GOWIN [Z FPGA oy FA MU —A T 7 A JLIZT 7 4 /v F T CRC
TNIYAXLZBML, X207 408y MERELTWET, a7 ¢
Xal—yagrf, ANF—ZFTVTAEALLTFzv 7 ENET, T—
X INRIEREIR G A, T3 AXv oA 77 » 7 T&F, DONE 5 51
Low IZ7 VW E T ENET, X2V T 4By PRRESINZE Y A
N —AF—ZDary7 4 Fal—glfh, a—P—35—4%%21J—F
Ny 7 TEEHA,

31F 7 arDHRE

CRC O#EE, v A RN —AT —XDJEHE, KL — DK E,
X2V T 4y FORE, MSPl 27 ¢ ¥ a2 L—3 g VEREOE
R, MULTIBOOT 2> 7 4 ¥ =2 L—3 3 »F— KT SPI Flash £ 7
KL 2D E., USER CODE O E/REDE v hA MY — AT — X [
HE GUI ¥ 3-1 1Z/r L%, SPIFlash ®fE) T RL 2D FAL12 B
R NERN T, RETE DX ADDR [23:12]D 7 R L A Z2/TY,
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32 a7 4¥alb—varF—H OB k(Arora 7 7

3y AR —AT 7 A LORE DI 1)

X 3147 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 b =7 Tk, b ¥F—REA TV alFov s ANdE, EFXFaT
By FREAFT v a UHEEINICTF =y 72 ANOND X IZRY £, 2—F =,
ZOXRIREY FAM—LTFT—FTar74¥alb—var352LT, 7—Xigk
DM EHRTE DL LBIT, V= Py 7EEZIETE 9, 2k, 22—
P—=DFT =2 DtF 2 U T 4 ITHRKRRITRIESILET,

327 4FXalb—agrr—FDOEE{t(Arora 7 7
J—TOHYR—F})

Arora 7 7 2 U—FPGA L 1Z. By FA N —AF—X DR %
PAR— F LET(128-bit D AES K 5L T /LT U XL %MHH), Bh3h
FEY AR —ATF—HDary7 4 Xal—a  FEHIKkOEEY T

R

1. Gowin Y7 b7 =7 Chfbx*—Z2 AJLTCEY FA KN —AT 7 A
NEERLET,

2. Gowin 7u /o377 =T TEE{LF—% AT L TFPGA
R LET,

3. WELENE Y AR —AF—H BT AT — RSN,
T RFTF— SR DT DI BT — 2 A L E T,
TR OIS L2tk 73 ARIERIZa 7 4 Falb— g
VENTBHIELET, F—FMRARIE LI, 7 2A3BIETE
. READY B3 XU'DONE G537V F U sk,
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32 a7 4¥alb—varF—H OB k(Arora 7 7

3By bR RY—AT 7 A L O Y CpBP 1)

321 EH

e AESX— : AESK k7 VTV XAATHEHIND, 22— —0NEE
9% AES 7T A4 X— hF—T79, R TiI key(F—)EMFOET,

e AESF—0EX:128 v v b

e Key: AES ¥ —DlEH, GW2A(R)S U — 2 FPGA #L5, Tl Key %1%
9272912128 By hofEERARE STV ET,

® Lock: ZDOMBFIEF—DFAH LHEROHIIRICHEH I E T, AXLT
L. 207 'A% lock(v2 v 7))L FFNET, vy ZIREIZRD &
V= RN 7 ENDT—HXIETXT1 &0 £,

3.22 B 5fb¥—DAS)
Gowin ¥V 7 R = FITIE EALE — A2 A ST D HEIRO LB Y T

7

1. Gowin Y7 hoy=7TCTr/ruv=/ MafEEd,

2. A=za—,3—"7T [Project>Configuration] ZE{R L £,

3. [BitStream| # 7% 2 U v 27 L. [Enable Encryption(only support
Arora)] #F = v 7 LTHF—DflEE A LE (K 3-2),

X 3-2 B 5L ¥ —DREH &

{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
sysCentrol Bitstream Format: | Binary v

Feature sysContral

Cancel Apply

WAL — 0 L < ROE SR, 5k —%& FPGA D% —fsih
BB HEADLERSH Y FT, TIUTLD . FAL AR LS Y
I RAPY AP R LTAY T ( Fa b= a Y ERTTEE
¥
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32 ary 74Xz lb—v g T —HXOK5{kArora 7 7

3Ly b A BY—AT 7 A LD Y e 1)

323 HEE{LXF—DAS

EEHEF—IRO LI ICEZAETNET,

Gowin 77/ oI/ Y7 vy T7 BEEET,

FPGA 7 A A& X% ¥ LET,

F XA ZA%&A47 U v 7 LT Security Key Setting % 341 L 9,

Ry TT v 7 LT 42 R ZORIORZbx—DEE AT L.
lwrite] %7 U w27 LT FPGA |28 X A% £ 4(2 3-3),

3-3 WEBLF — DR EFIE

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, BGEDTZDIZA VF—T = — X LD
HH L(read)ym B Z @ IN L TEXRAENTXF—2V -y 7352 L0
TEE9,

F—pnEZAENE, 22—V —Tlock B EHEHL TF—%
FPGAWNICR vy 7352 TEET, ZHUCED, F—DFHAML &F
TIAAET RTENIZ A2 £7, F—DEIILETET, GArHINZE
v NI 720 £,

BRbX—0REINT%Z, Kbzt y hA RN —ATFT—X
1L, B kX — & ORAEITEI LT ZIZOARFIHAIEETT, KElbaihT
WRWE Y FAMI—AT—HDar 7 X2l — 3 0%, F—D%
T EE A
R
GOWIN X = %7 #—FPGA DX —DHHEDOT X TOE Y MI0 TY, F—fHED
By FE1IERLESE. OICRTZEIITEERA, XX, EEIAENZF—
{3 00000000-00000000-00000000-00000001 DIFE, ZDF /A ZADF—Dfg FhrE
v MIEIZ1 TRTFERY 8 A,

3.24 AES X—D7Fu /S5 I v Ve

Gowin Programmer |X, AES ¥—D 7' v/ 7 I v 7Y — Lk L
TWE9, Gowin Programmer ¢ [Edit] > [Security Key Setting] %
7V v ITHE, ZOY—LNREE ET(X 3-4),
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32 a7 4¥alb—varF—H OB k(Arora 7 7

3Ly b A BY—AT 7 A LD Y e 1)

X 3-4 AES v/ Z I 70FA Ty

% 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 ANIUTLLTD 3 >OEENRH Y £7,
o Write:Key®»7u /737
® Read: Key OFtAH L
® Lock : Key OFiAH LEZIALMERDOw » 7

Key D71 7'Z X /7 (Write)
1. 22—V —EFKD Key(AES F+—)% [Key (hex)] [CAHLET,
2. [Write) "% %2270y 7 LET,
3. ZOHEENHT LET,
Key DO#FiH L (Read)
read) NF %7 Vv 325&, HXFIAENT AES F—ZMGES
L2 ENTEET, G &Nz AES F—1% [HAT ORI ERE(—1TT &
ARNFATOT)] ITRRINET,
Key @12 »» 7 (Lock)

NMock] A& %7V v 356L, Key DRt LEZIALN T v 7
AL, AES ¥ —DF AN LEZ AN TERIRY £,
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. . 32 arv 74X al—varr—H O E{k(Arora 7 7
Ewy k N — A T
3y ALY 7 7 A VORERK LY — OB H— )

3.25 AES X—D7Fu sS55I FE

3-5~ 3-81%. AES®— 7 ua /oI U FE-idu v OFIE
T9, ZNOHDOFIEIZITAG 7' b a /SN TWnET,

ID CODE OF = v 7

TAZDID 2T =y 7 $25Z2LICED, JTAG 7 u h LR IEL
SEMELTWDOMNE I aticE2L b prm s T I IRRNBIE
LN E D N2 R TE £

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

UG290-2.8.1J
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3Ly AU =LA77 A LORERK

32 a7 4¥alb—varF—H OB k(Arora 7 7
LY —TOHYHE— )

UG290-2.8.1J

AES Key OFtAH L

B 3-6 AES Key OFAH L O7 v —F % — |

Transmit ISC Enable
Command (0x15)

Transmit

Read Key

Command (0x25)

Delay
100 ms

Read 128 Bits

Transmit ISC Disable
Command (0x3A)

Stop

13(136)




3Ly AU =LA77 A LORERK

32 a7 4¥alb—varF—H OB k(Arora 7 7
LY —TOHYHE— )

UG290-2.8.1J

AESKey DFu 75 Iv 7
X 3-7 AESKey D7/ I 7D7a—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 v v 7

AESKey #u >y 7352 LICKD, F—DIREREHSZENTEE
9, AESKey 3t v 7 7k, ¥—Z il LIEZIALTHZ LT

T EHEA

14(136)




3Ly AU =LA77 A LORERK

33 a7 4 X2l —v a7 rANDY AR

X 3-8 AES Key 1 » 7 D712 —F ¥ — b

C

TransmitISC Enable
Command (0x15)

Transmit Program EFuse
Command (0x24)

Transmit Security
Command (0x23)

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

before program efuse

Transmit 128 bits of data

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

Delay
800 ms

Transmit Read ID
Command ( 0x11)
or others

/

TransmitISC Disable
Command (0x3A)

( Stop )

note:
Justtransmit a command to end the 2.5v circuit

,such as ReadID.

33274 FXa2b—gy77ANVDY AL X

GOWINtEI =z &7 2 —FPGAHRna 7 1 Falb—ralHe
v A MY =LA77 A VORGFEARIZIE, 2 X0 MEREELT XA MNE
RASCIND 7 7 Al Ay MERORW AL FTIVEXRO T 7 A L0
GENET, TXANMNEROT 7 A A@RiEFIEfS)ITIX. /) ThaE 517
3 A R THY, ZOMOEHFIIE Y FA R —ATFT—H T, /A F
VIERD T 7 A4 VAEEFIZbINICIE, 2 A MIGERTHWEEA, &
D7 7 ANFERIL, @, HAAA T 7T I TIER SR ET, 22—
P—I1L Gowin ¥ 7 F U =7 TIRIFIEX 2R ETE 7,
1. Gowin Y7 bux=7CT7/uayxy Maf&E9,
2. Process # 7 ® Place&Route #4727 Y v 7 LT, Configuration >

UG290-2.8.1J
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3y FARMY—AT 7 A NVORERK 33 a7 4Xal—aryZyrANLOY AR

BitStream Z R L £ 9,
3. 3-9 127”71 X 91, Bitstream Format 4+~ 3 7 % A MEXF
72033, F U AR L £97,

K39y hR2 MY —ABRDAER

A Configuration X

BitStream

- ;
Synthesize Enable CRC Check

General

v Place & Route [[] Enable Compress
General [] Enable Encryption {only support Arora and Arcora 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
sysCentrol Bitstream Format: |Binary ~

Feature sysControl

Cancel Apply
GOWIN Xz ¥ 7 Z—F, vy FA KN —AT—XDEME IR
—FPLTWET, EfREI2—F—ORFHI I > THRRYV ET, ZOFF
2 AL FNTIE, FfEShTunwhnwary 7 4 FXalb— a7 7A4LDHA
ADIZ s LET(EE 3-1),

F31GOWIN EI a7 Z—FPGA B Da Ly 7 4 X — a7 7L 0D

YA X (FKE)
S o " a7 4 Fal—a Ty
FONA AL LUT % .

AN DY A (e KIE)

GW1N-1(S). GW1INR-
1. GWINZ-1 1,152 84 KBytes
GW1N-1P5 1,584 113 KBytes
GW1N-2, GW1NR-2 2,304 113 KBytes
GW1N-4, GW1NR-4,
GW1NS-4(C).
GW1NSR-4(C). 4,608 217 KBytes
GW1NSER-4C,
GW1NRF-4B
GW1N-9, GW1NR-9 8,640 435 KBytes
GW2A-18, GW2AR-18,
GW2ANR-18 20,736 887 KBytes
GW2A-55, GW2AN-55 54,720 2269 KBytes
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3y FARMY—AT 7 A NVORERK 34 a7 4 FXal— a7y ALDua— R

R
RICHEBEOT —21%, Efssh TS FUEXRO 7 7 A DY A X T,

3427 4FX 21—V ary7Zr7AvDu— FEE

FPGA I~ A ¥ —L L TFlash o7 —H A RNU—LAL « 77 A VA
HAHLUTSRAMIZEZ AL Z N TEET, ZDHA. AUTO BOOT(A
> F v 7 Flash DAY & MSPI(4 7 5~ 7 Flash OFE)D 2 2D a7
AFX2L—=arE—FRRHY £, THIRT LI, NU—=T 7
#%. FPGA (X Ready RIZT —F A MU —Ah « T A V&g LTa
TA4FX2b—varEITLET, a7 Fab—a %, FPGAX
User Logic JREEIC72 0 £,

Voltage ¢ g § - Ready ' Done

TRAM P
-

Device Power Power Off [ Power Up Power On

Device Status f POR | Configuration | User Logic

UG290-2.8.1J

Gowin @ LittleBee 7 7 X V —B X N Arora 7 7 X U —|X MSP| £ —
KaHdR—FLTWVWET, ZOF—RKTIL, T3 RIA47F 7 SPI
Flash o7 — X AL Car 74 Xal—yvaryaEf7LEJ, o
Y7 A4FXalb—va Ty ANVOFHERMLOT 7 4V N OEEHIE
25MHz C9, SPIZ vy 7 Z &1y MARGAHINSZD, 7—F
\CHLBERIFRNL 7 7 A VOV A RECTHAETEEJ, MSPI£E— KT
@ SPI Flash @A L7 v > 7 OJE R HIT 66.6MHz LLFT9, £7z,
Fast Read SPI(0x0B) % ffi 192434 . FastRead_N &' A Hi 42 2L
N ET,

Gowin LittleBee 7 7 X U —#Li X, MSPI &— K717 T4 <. AUTO
BOOT E— R AR — ML TWET, B— FEIHRALR)DEREEITT 7 +
JL N T 25MHz ¢4, AUTOBOOT E— RTiX, Zuv 7 ZrIiz1 31
cB8 EY MAm—RahETd,

ERD
GWIN-2 731 ZDOE . MODER|DFEN 1 IZEE SN TWAHEE, £0u— RERK
1% 25MHz OBZ72 0 £,

o— REfIX, 207 4 X2 —>a 77400 A4 X, ga— KD
B, B oy s Ztou—FREICE D By 4,

AUTO BOOT & — R CTOg Rk — NEWRE G T /31 ALY R D
F9(F 3-2 &),
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3Ly AU =LA77 A LORERK

34 a7 4Falb— a7 yrADu— FEFH

#F32ar 74 F¥al—YarZrALDikn— REEEK

FINA A

AR o— REEEAUTO BOOT £— k)

Rk E— RERE(MSPI £ — )

GW2A-55/55C

GW2A-18/18C

GW2AR-18/18C

AUTO BOOT E— K72 L

GW2ANR-18C

GW1N-1

GW1N-1S

26MHz

GW1NZ-1
GW1N-2/1P5
GW1N-2B/1P5B
GW1NSER-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

<66.6MHz

UG290-2.8.1J
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3y RARNU—AT 57 A LD 34 a7 4 FXal—ar 7y ALDu— R

MSPI £— R TOTF—Z X h U —L « 77 A /LD — N3 3-3

DEFYTT,
K 3-3MSPIE— FTDTF—F A K —h « 77 A NDr— FEH
SUZET e e rmn | m— omws | g FE
” . =2.5MHz ® =25MHz ®%; | =41.6MHz @ |
HIret || &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
AUTOBOOT £— RTOT—H AR U —LA « 77 A )LDr— RE#IT
#34DLEYTT,
# 3-4 AUTO BOOT £— R TOTF—F X R —A « 77 A /LD — REHE
7 — RJER K
A = = H_/\
LUT % =25MHz D546 D =31.25MHz OG5
7ANDYA | (ms) o — R (ms) D1 — FEERE(ms)
A (FeKAHE) (T 7LD
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

Fiion— REEMIZZBATY, a7 X2 b—v g VERIICINZ
T, NU—7 v 7Kl Tramp &7 A ZAOFMERE S H Y £5, /T
—7 v TR, TAA ALV R 50T, Ao THETHZLERHY
F9, LER-oT, NU—=T w75 FPGA D — RNETTHETD
BB IZORFMITRO L) ICEHR TE £,

AUTO BOOT E— K :

Toormy =POREFE + 5—H% A MU —ADE v N/8/m— RIEM %

MSPI&E— K :

Toowy =PORWFHE] + T—X A FNU—20DE vy MNMi/a— RERKEK

UG290-2.8.1J 19(136)




35 Ny I v KT v 77 L— F(Background

3By FA MY =LA77 A VO Programming)

35y 27 7T R« T v7 7 L — F(Background
Programming)

Ry TT90 KT w77 L—FK: T8 A%, BUEOEEIRREIC
WBE 252 7, JTAG/I2C/SSPl A v X —T7 = — A& L TA Vv
F v Flash £721347F v Flash #7077 L5452 L2V AR—FL
9, Tal I I 0 TAL AT DAy T 4 X ab— g o
TEMEREETCT, Vv r 7 I 7%, RECONFIG N % Low L)L C k
UALT, 77 7L —RZ5%ETLET, ZOEEIL. 42 74 FED
E, W27 77 L— RNDRERT 7Y r—Ta Al L TWnET,

e C/A—Y=ar® GWIN-2 LU GWIN-1P5 /31 AN+ F 7 Flash 14, &
2C A v H—T=2—ATT a7 7 LA TEEHAMN, goConfig I2C IP L T
TILTHIENTE, ZHCE TRy 2 7 I KT w77 L— RAHHEIC A
VET, "o 7T 90K T v7 71— RNeEITT5H12id. £ goConfig 12C IP
ZHALTAYF v 7 Flash 2ETHHERH Y £, FEMICHOVTIE, [Gowin
goConfig 12C IP . —#—# 1 R(IPUG795)J ¥ L O [Gowin goConfigIP(12C)+- >
T a— ROMHAFEIN7ZIS)] 28 L T ZE0,

e CA—U3r®GWIN-28 L GWIN-1P5F /31 2D 4 F 7 Flash %, goConfig
SPIPZHHAL TR 7 LTHIENTE, ZNIZE- TRV I T T TR -
Ty 77 b— RWEEIC 72 D £, FEMIC OV TlE, [Gowin goConfig SPI IP =
—H—H A F(IPUG1188)] #BM LT Z &\,

e CA—U 5 ®GWIN-238 L UGWIN-1P5F /A 20D F 7 Flash %, goConfig
JIAGIPZEH LT n I AT 52 EMTE, ZRCE TRy I VST R
Ty T L— RE[EEIZZe D £9, 2D HEIE, MCU/ICPU TJUTAG # A v /%
T2 b— DI ENERERmZERWNF Y A LTV FET, FEI oW TR,
['Gowin goConfig JTAG IP = —#— 71 K(IPUG1035)] #ZM L T2 &\,

e GWIN(R)-9 B LW Arora 7 7 2 U —D 4 7 F v 7 Flash |%, goConfig UART IP % {#
ALTIa LT HIENTE, 2K TR I T IO R T v F T
— R HEREICZ2 0 97, FEHIC oW T, [Gowin goConfig UART IP == —H— 7%
A4 FIPUGN97)] #BHL T EE0,

B35A NI T RK e ToF T —FRKO¥ER—F
LittleBee 3 X WM Arora 7 7 X U —IC LB\ I VT R - T v
T — ROV R— 2E3B5ITRLET,
RIS I TTUUR Ty F T — BT A 20—

N P T T
TN R Fe7ur773 |5
AP o =N
GW1N-1/GW1N-1S zﬁ\_ PLEE
GW1NZ-1/ Gowin VY7 U =T D
JTAG GUI T 2 BN B
GW1NZ-1C
DNEFT, TRIZZHEL T

UG290-2.8.1J 20(136)



https://cdn.gowinsemi.com.cn/IPUG795J.pdf
https://cdn.gowinsemi.com.cn/TN715J.pdf
https://cdn.gowinsemi.com.cn/IPUG1188E.pdf
https://cdn.gowinsemi.com.cn/IPUG1035E.pdf
https://cdn.gowinsemi.com.cn/IPUG1197E.pdf

3Ly AU =LA77 A LORERK

35 Ny Iy KT v/ Y L — R(Background

Programming)

UG290-2.8.1J

FINA A

N I T
Fernss3
v 7 =R

B!

<TZEvy,

GW1N-1P5/ GW1N-1P5B

JTAG

Gowin Y7 N =T D
GUI THRKT D ED B
VEJ, TREZZHLT
<TEEvN,

GW1N-1P5C

12C

Gowin Y7 U =7 D
GUI THRL T D L ED B
VET, TREZRLT
<72 &V, GoConfig 12C
IP 23 2 LERH Y
£,

GoConfig

Gowin Y7 hU =T D
GUI THERL T D L EED B
DEJT, TREZZHL T
< 72 &\, GoConfig
JTAG/GoConfig SPI IP %
T o E N DV F
D

GoCofig Mode1

Gowin Y7 N =T D
GUI THERL T D LD B
DET, THZZRLT
< 72 &\, GoConfig
I2C/GoConfig SPI IP % fif
AT 20 R™H0 £,

Gowin Y7 b =7 D
GUI THERKT 2L EN H

JTAG D EF, FREBELT
<TZEV,
GW1N-2/GW1INR-2/ Gowin 7 b 7= 7 )

} - GUI THERE T 2 LB B
GW1N-2B/GW1NR- JTAG 0 Et FEABEL
2B//GW1NZ-2B o Z

TZEWy,
GW1N-2C/GW1NR-2C/ Gowin /77 F 7 =7 D
12C GUI TR T 2 BN B

GW1NZ-2C

WEJ, TRZZRLT
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3Ly AU =LA77 A LORERK

35 Ny I v KT v 77 L— F(Background

Programming)

UG290-2.8.1J

Ny P 7o 9
F R Ke-7ur73 | i

v 7 e ®—FR
< 7Z&\V, GoConfig 12C
IP ZfE 3 255N H D
£
Gowin Y7 hU =T D
GUI THERK T D BN B
WEJT., TREZHRLT

GoConfig <72 &V, GoConfig

JTAG/GoConfig SPI IP %
T2 LERH Y E
‘é‘O

GoCofig Mode1

Gowin Y7 N =7 D
GUI THERK T D BN B
DET, THZZHRLT
< 72 &vy, GoConfig
JTAG/GoConfig SPI IP %
EHTL2ULENDHD £
7

Gowin Y7 b =T D
GUI THRK T D L ED B

TA
JTAG D ¥4, FREBHELT
TZEWN,
GW1N-4/ GW1NR-4 Zﬂ% hLE
GW1N-4B/GW1N-4D/ Gowin Y7 R =7 D
GW1NR-4B/ GW1NR- JTAG GUI THpS™ 2 2L &
4D/GW1NRF-4B/ DET, FTREZSBHELT
GW1NS-4/ GW1NSR-4 EE,
GWINS-4C/GWINSER- | #7E— KL #
4C/ GWINSR-4C 'y
JTAG A v ¥ —T = — R %
L TR T T
GW1N-9/GW1N- ITAG KeFToF Tl L— K%

9C/GW1NR-9/GW1NR-9C

B4 5i12ix., Gowin V7
ko7 =7 ® GUI CTHERK T
HUNENRHY F£9, RNy
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3Ly AU =LA77 A LORERK

35 Ny I v KT v 77 L— F(Background

Programming)

UG290-2.8.1J

FINA A

N I T
FeTmss3
VYR

B!

TTTIUR T T
L — R, UART to SPI
D7V v TVEILTHEE
152 & HTE, Gowin
X OWEEEZFEET 57
¥ @ GoConfig UART IP
it LTk,

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

YE— 175

V7 b =T EORERRIT
AT, JTAG 7213
SSPI A v 4 —T =— A%
ML TNy T 7T
K7 w7 7L —Rae3HE
HTEEd, Nvr s
VR Ty L—FR
IX. UARTto SPI ®» 7'
v ENLUTCHEET LD
EHTE, Gowin X Z D
WREZ EBLT 572D D
GoConfig UART IP % it
LTWET,

GW2A-55/GW2A-55C/
GW2AN-55C

$H— b5

V7 b =T EORIT
AET, JTAG £721%
SSPI A v 2 —T = — A%
LAy T TT0
Re7 w77 L—REE
WTEEd, Nvr U7
DR T T T =R
IX. UARTto SPI ®» 7'
o UENLTERTSHZ
EHTE, Gowin X Z D
HEEZ FEHLT L7200
GoConfig UART IP % ffit
LTWET,

23(136)




3Ly AU =LA77 A LORERK

35 Ny I v KT v 77 L— F(Background
Programming)

X310 X7 T30V R T o7 L —FKOEE

Ay Configuration

<

sysControl
Global [] Program Done Bypass
General
Constraints vEaly i ¢
Synthesize User Code ® Default () Custom 00000000
General Loading Rate (MHz): 2.500 (default)
Place & Route
General Background Programming: OFF
OFF
Voltage GoConfig
Place JTAG
Route |2C
Dual-Purpose Pin
Unused Pin
BitStream

General /
sysControl

Feature sysControl

352w 0530 R Ty L —RBIXOT Ry FICETAIHE

HIH

5.

6.

770 7F w7 (SRAMMBZEDLGR) TEINY I TIT TR T v
JL— ReFTTEEEA,

Arora 7 7 X U —B L O LittleBee 7 7 X U — DT /31 A TlL, I
Flash ~D/Nw 7 7500 R - 7aryZ 0 7 E2FTT 556, MSI
A ¥ —T 2 —R% GPIO IZHFEL L2 TL S0,

GWINZ-1, 2K, 4K, BEXOIKTRXAL ZADNRNy I TT TR Ty
7T — REREEIC O TR, RT7T9 2R TLEIN,

[Use JTAG asregular 0] 7Y a v inF = v 7 SNTWEHEEITE
GoConfig Mode1 ZfH L. [Use JTAG as regular IO] 47+ = v i3
F = v 7 IR TWARWEATT GoConfig Z i H L T 7Z2& W,
GoConfig 5 & T* GoConfig Mode1 Ok D#HIC >\ Tix, Tl 2%
LT 7ZE,
goConfigIP ® U 77 L A « TH A %, Gowin DFR—AL_—

(/XA 1 IP > gowin goConfig xxxIP) b X v m— R TE £,
goConfigIP MCU = — RiZ 2\ TlE, FAE IZBMWEHhELZEW,
Gowin Programmer %, Xv 7 777 K« 7 v 77 L — R® debug

F 7 a AL £9, [Gowin Programmer . —%—%4 A R
(SUG502)]] & LT 720,

UG290-2.8.1J
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https://cdn.gowinsemi.com.cn/SUG502J.pdf

41 a7 4FXalb—var s Er—EBBIOLEA

4arT7 4 Xalb—alr s EUOFEM SIER
Jvar

T4 Falb—Tay - EUORM

Gowin FPGA &, WHAJTAG =2 7 4 FXal—y gy, vAX—
ay 7 4F¥al—vgy, Ab—Jar74Xal—yar, VYo
V74X a2l =gy, RTLard Xal—grhhy, a—9—
DR =— AT S ESEhar 74 Falb—va T — REHR
—hLET Tl TII T ear7 s Fab—a ZBEETHE I
VIS L Car7 4 Xalb—ya VHERIZBREO 0 ITRETHZ L
NTEET, &L, 2—P—FIME IS L TCar7 4 Falb— g -
VAR LU CREBNZREA FEHTH 2 L TE £,

412v7 4 Ral—vay  EV—RBIUSEMTT Y
= v
41127 4 Fa2l—var - vr—8

#F4-1121%, GOWIN B a7 ¥ —FPGA L, _XThHar 7
AU X2l — g VEEOE N REINTWVWET,

R41ary74Falb—ay--Brr—&

1) i GowinCONFIG

=% . TA

“ SO M 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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4arT7 4 Xalb—alr s EUOFEM

41 a7 4 ¥al—vary - ¥r—EBLIOEHEIA

Fa v
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/1O Yes Yes
SCL I Yes

SDA I/10 Yes

R
o VR—FrINZar74FXal—ralET—RET A AL R r—JICL-> TR

R0 EST, M OWTIE, 5ar T4 X al—YarE—FRESBRLTLEE
A%

o HKar 74 FXFal—alrE— RTOEEVDERIZOVWTUI,. 727 4F a2
—a E— ROFEMESRLTIEIN,

412 a7 4 Xal— gy« ¥UOLEI

UG290-2.8.1J

/0 Z e KERICHI A4 572012, GOWIN &2 =247 % —FPGA il
a7 4 X2l —vay s BrEEEDINOICHRET DI &2 R—
FLET, T _THOY—XDFPGA TlE, NU—T v 7%, a7 4
Xal—varEEE I (Iar 7 4 Xal—valrE&nd3ETT 740 B
Tary74Falb—var -l THEHENET, 207 F2b—
arnlBT ol TS AT —Y—F— RIZAD, 2—P =38R
L2 EbAd Ty a Vit T OBERENFEI VY ToNET,

TERR -

A=Y= REZEAT T a VERIET D L&, VL ONRYIRBETIRIE R T /3 A 2
@2V74¥;v—ya/:%%%&ié@wio CTHZENRMETT, 2T 4F
2 l—ya VT E 5 AEEEORAIT. EPOMLEEETL, 2—P—F— FIC
ﬁof#%ﬁETé\%%ﬂ%DiTo

a7 4FXalb—vary s EOLEAA TV a iR A28 T &
BV TH,
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4arT7 4 Xalb—alr s EUOFEM

41 a7 4FXalb—var s Er—EBBIOLEA

Tayv

UG290-2.8.1J

RA42aLT74FXal—ary - UOOLENMLSTa v

2 A=V B

TMS. TCK, TDI, BLXOTDO (ZHH D

e e | T 4 F a2l —T g B LT

1% IN Fe

77AMEORE | < 2 JTAGSEL N 13 GPIO & L Tl
HEInFET,
JTAGSEL NI a7 4 Fa1b—v
gy B UrELTHERINET

JTAG PORT ® JTAGSEL_N=0 O#4.

- TMS,TCK,TDI,TDO iZ=2> 7 4 ¥ = L

%:—Lﬁ» ’ ) L]

E?D Vo &L v B LTHASHET

b ® JTAGSEL _N=1 04,
TMS,TCK,TDI,TDO |Z=2> 7 4 ¥a L
—2a U THGPIO & LT &SN
£,

. e |SCL & SDAZ, o=z 7 4 ¥ 21—

1% INRE o

TIANMEORIE | e L o AT

12C PORT — :
WHOINO L LT |SCLESDAIX, a2 v 7 4F¥al—v a3y
R BT#HGPIO & LTEHENET,

SCLK. CLKHOLD N. SSPI_CS N. SI.
FT7xILFORE | BLXOSOIFEHAOa 7 4 Fal— 3
Vet L UERAESNET,

SSPIPORT SCLK, CLKHOLD N. SSPI CS N. SI
==ty A NN _ NN N
fg@ VO LT | Sr SOy T 4 Fab—sa  ieT
i % GPIO & LTS ET,

FASTRD N. MCLK, MCS_N. MO, ¥k
TN FORE | OMIIZEHOa 7 4 Falb— g -
ot L TERAINET,

MSPI PORT FASTRD N. MCLK. MCS N. MO. X
N PN — N N g N A
§$®V0ktf‘ OMIZar7 s Falb—ag T
X GPIO L LT &ENET,
FIFILNOREE | HEHOz 7 X2l —T gy B

RECONFIG_N | s@#d /0 LT | av 7 4F¥al—2 a8 T#GPIO &L
RE THEREINET,
5‘“71/1/%0)%,%5 i‘ﬁrﬁﬁ®3774ﬂ?:1/~—“/a‘/- |

READY WHEOINO LT | ar7 4 X2l —2a K THGPIO &L
HE THERESHET,

FI7FNLFORE | HEHOa LT 4 Fal—igr s B

DONE BHEONOELT | a2r74FXal—ar&T#HGPIO &L
RE THEASNET.

R
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41 a7 4 ¥al—vary - ¥r—EBLIOEHEIA

4arT7 4 Xalb—alr s EUOFEM

Tayv

MJTAGSEL_N AR T 4 7 S TWRWT A 204, JTAG ¥ ing Eik
SN —RAET Ry S T5EEF, MOy PA RN —AF—EZNar7 4 Xa
V—ra U NIEER G270, NU—T v 7 ENCBIED MODE Iz X
FPGANRZ L 7 4 X2l —varSNRBWI L afERT 2 At L£4, U
—T7 v THOFHITAG 2L 7 4 Falb—arvthk, T4 A Fa2—HF—F— R
AV, JTAG v X GPIO 1272 W £9°, LittleBee 7 7 X UV —FPGA TiZ,
MODE[2:0]=001 ™34 . JTAGSEL_N 2312 GPIO Th b . JTAGSEL N £ &
JTAG ® 4 v° (TCK., TMS, TDI, TDO) #[FF;Z GPIO & L CfEf T £
ﬁ\:@%é\ﬂN%H_N@JMGH/%:/74¥1V~yay-Hymﬁﬁ
THZLENRTET, HILTDOIIET A A2 FERET— FICA L XLEN
H0FEI,

RSERIALBLUCPU 2 7 4 Xal—a U EF— ROV I, oz 7 X
L—rarE—RNEEINDT=OH, HBICGPIOIZRETDHZ LITTEXERA
D, INHDOEVRIEFa L 7 4 X2l — 3 VF— RTEMEL TV AEAIT
GPIO |ZR%ET D Z ENAMFETT,

ay74¥al—var s ¥UroSEl

3.

Gowin Y7 h 7 =7 TEVOLHEZRETE £7,

Gowin V7 hy=7T/uv=7 hal&xEd,

A ==a——"7T, [Project > Configuration > Dual-Purpose Pin| % i%
RLUEF (X 4-1),

ST 547 v a Nl TF =y 72 ANTE DL EMEZRELET,

4174 F¥alb—vary .- ¥UrofEl

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

UG290-2.8.1J
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4007 4Kl —

42 a7 4 FXalb—ay - UOMEEET Y y—

Ta v B OREH Tayv

42 a7 4 Xal—Tay - Brolg7 VA A —T g

N

RECONFIG_N. READY., B XO'DONE v (%, &£E— RCEH
nNoavr T, oar 7o Xal—ay s B, TV A —2 gy
WIEL T, EHOay 74 X2l — g - EyitiLamﬁyhﬁi
f%i? BAT =BT 7 4 Fa2lb—r g - EUOREE
DONTIE, [JEKA EUCOREEHRA SR LTI 7Z3 0,

# 4-3 v DfkEE

PERE DL

RECONFIG_N

a7 4 Xalb—ar s BEUELTHERAINDEE. NEDOT
WINNT T ERFOAIE L TY, RECONFIG NiX, 777 «
T Llow THY, FPGA7 /77 « a7 4Xal— g
DYy b X ) I iEREAFEH L4, RECONFIG_N 7% Low I
TNETENDE, FPGAIZa Ly 7 4 Fal— a0 T&ail
720 ET, FPGADNU—T v 7 ff#k, BX®ar 74X
L—va ryHiEZ o % High IZHERTAMNERHY, a7
A X2 l—Va VRITHERTEET,

Ay 74X alb—ar s BEUELTHERAENSSEES, 1O
JLUANEDS 25ns LA ED Low L~ C GowinCONFIG =27 ¢ F =
L—vare— Rai#iL, 731 A2 MODE &R EEIZHE- T
By FARNI—AT =2V —FTEL9 T4 ERHY F
T, £, 2—P—iI, vy 7 0ORHICEY, ZoEDRY
HGMEIALE~A XA TEET, GPIO & LTHEHINDLIGE
Ix. mﬁ COMERTEEY, avr74Fal—a RIS
F5I2lE, ZHELT 535415 RECONFIG N O fJH#ifiE % High (2
#éﬁ%ﬂ%@i#

READY

ATV, T 740 MIREEIZ, NEROFFWT VT v T RO
~7/%v4/mﬁfﬁ‘RBmY177747H@hf%D
High I 7 Vv T v 7 Sivi=4; @AﬂmAiz/74%1v~
ya/f%i#‘RBmY#uma7w&?/éht% N
FIfE 4 5121, 7A47@ww7i?/7ihiRameGNa>
U A BSETT,

a7 4 FXalb—var s Bt L THEHAISNDEE, Faath
ThHHIEE. BIIEFPGAZ a7 4 X al— g TXAHMEH
MERTZENTEET, a7 4 Fab—3 g NS
Nz &, READY 52 High 12720 9, a7 4 Falb—v 3
VINRI L7556 . READY 55208 Low 12720 £9°, HmABA AL
ThiH%E. 2—%—IX READY 55 & BEXMIZ Low [T 7 VX T
VLT, a7 4 X2l —ya U ERBESEL LN TEET,
GPIO & L THEHENAHAIL. ANEITHAICHERTEE
7., GPIO AZ1E LTHERINESGSE., a7 4 Xalb—vay
35 HiIZ READY OAIHMEL 1 THAMVERHV T, £9H TR
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4arT7 4 Xalb—ar s EUOFEM

42 a7 4 FXalb—ay - UOMEEET Y y—
va v

v 4

HERE D

WEFPGA X2V 7 4 FXalb—aryT&ERRDETS,

DONE

AAey, 7740 MREEER, REOFWT VT v T2 o4
—F U R AV ATY, a7 X2 —3 3%, DONE IE
0%#H1LET, DONE X, FPGA a2 7 4 F a2l — 3 D%
DWERIEET, 207 4 Falb—a RN L7-6. DONE
E51Z High i 7 VT v 7S ET,

a7 4Xalb—yar Bt L UERESNSEEAE. HAOE
DA, FPGAD a7 4 X2l —a B LEnE > 0%
RTZENTEET, a7 4 Xalb—a B LIEZEA.
DONE 1§ & 1X High 12720 | 734 R ZEMERBEIC/2 Y 9, =
V74X ab—va ryRRERELF I T ¥ 2 b—a R
K LT-H4E . DONEfEB 1T Low DEFI2/A2 0 £, FAaNA
HThHHrEE, =2—F—ZDONE E8% EZXHIIZ Low [T 7 L4
LT, 22— P —F— R~DZ L N EZBLEARZENTEE
9, RECONFIG N %7-1% READY # Low DE £ Th 554
DONEfE5 % Low D FE FZ720 £9, JTAG [HIEEZ M H LT
SRAMZ =27 4 ¥ a2l —ar4584, DONEE S48 L
TLIE&E W,

GPIO L LTHEHENAEGAIE. ANERITHAHICERTEE
7., GPIO AZ1E LTHERINEHRE, a7 4 FXalb—valy
35 HI1IZ DONE O#ESR 1 THEILERDHY £9, £ 9 TH
WeEFPGA XY 7 4 X2l —Ya vORTHRIZZ—F—F—F
WCABZENTERIRVET,

MODE

GowinCONFIG £— F®IfEFa 7 4 Fal—Tar - Bk
LCHEHASNDISGE, NEOBHNT LT v TR OA B T

T, BRIEIZ3 By T, FPGAIZEFRNHBHA SN, -
% Low L~L LA CTRECONFIG NS R &5 &, T34
AIXMODE fEIZHE > CHH T D227 4 Falb—a U E— R
WAV FEJ, GOWIN I 2% 7 ¥ —n4% FPGA#L T ) —X
D MODE izt d b ary 7 4 Xl —y g rE— RIZb R
2 E, RNy r—Ilt ko> Tid, MODE B U N5ERICR T ¢
YITENTWRNZERDY ET, AT 07 SR THen

MODE B N2 DWW TIE, %957 /31 AD Pinout v == 7 /L
EEBL TSN,

GPIO & LTHEHEN %A, ANTEZIFHNICHEHTE 77,

MODE [EEH S NGE 1. TN E G T HDITH/NY —
7 v 7T Bh, £7213E Low L)L CRECONFIG N % kU H4 3
WENH Y F9,

JTAGSEL_N

JTAG =27 4 ¥ o L—3 = UHERBTE UE

® JTAGa 7 (¥l —3 g D4t (TCK.TMS,TDI, TDO)
A GPIO & LTEEIEINTWAEE, JTAGSEL N %, =2
T4 X al—var s BEUMELTHEL, NEOFFWNT LT
v T HEFEOANNE T, GPIO & LTEEILENS JTAG &
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4arT7 4 Xalb—ar s EUOFEM

42 a7 4 FXalb—ay - UOMEEET Y y—
va v

v 4

HERE D

YDA T 4 X alb—ra UHEENEE LT AT S
L. 7277 47 Low T,
R
"I LittleBee 7 7 X U —FPGA Ti%. MODE[2:0]=001(A /135 L Oy
Zaie) DA, JTAGSEL N (XHIZ GPIO THY ., JTAGE > D=
TA4FXalb—2a UEREEETT AT OIMEHT 22 LIETEER
Joo DFEV. ZOHE. JTAGSEL N B & JTAG 12 7 f Fa L —
T ar?4 ¥ (TCK, TMS, TDI, TDO)% [dFHZ GPIO & L Tffif
TEFET, JTAGE L Doy 7 4 Fal—y 3 VERERE LT DS
IZ. MODE[0]% Low (7' /L& 7 LTH 5 JTAGSEL_N % Low (=~
WE T B0, T, A FERET— NICALEZRERH Y £
7

o JTAGa 7 4F=alb—TaD4 1 (TCK, TMS,.TDI,TDO)
AGPIO & LTEEILINL TV WEE JTAGSEL_NIZ GPIO
ELTHREL, ANFERIIHADICHERATE £9°,

TCK

a7 4 FXal—var s B LTHERASNDEES, Ay
—G‘j_o

JTAG E— RIcBIFA U7 V7 uy 7 A T4, GPIO &
LCHEHAESNDEEIE. ANFEIFTHEDICEATE £,

TMS

a7 4 FXalb—agr s Bl L THERENDEE. NEOT
WINNT o T EFFOAE L TT,

JTAG E— RIZBIF AU T ALE—RAHE LTI, GPIO & L
THHINIHAE. ANFERITEACHERATE £,

TDI

a7 4 FXalb—var - Bt L THERHENDEA. NEOT
WINNT T RREOANTTE T,

JTAG E— RIZBIFL2V VT AT—X A T3, GPIO L L
THHINEGEE. ANFEREFHDICHERTE 9,

TDO

a7 4 FXal—ar s B LTHEASNDES. By
T,

JTAGE— RIZBIFH2V V7 AT—4H T3, GPIO & L
THEHEINEGAIE. ANERITHEIEHRATE 9,

SCLK

a7 4 Xalb—gr s BUrELTHEHASNDSES. AV
<9,
SSPI, SERIAL, BXO'CPU E—RiZzBIFA 7y 7 AT
9, GPIO &£ LTHEHINAELAIE. ANEITHITEHTE
9,

CLKHOLD_N

AV 74X alb—ar s B LTHERENDSEES. NEDT
WINNT v T RROANTTE T,

SSPI £ CPUE—RNIZBIFLH7vry 7 « F"—/)L K« B . SSPI
F— RTIE7 2775 4 7 High, CPUE— FTIZ7 277 17 Low T
7, GPIO & LT INALGEIE. ANEZIIHDIHEHATE
7,

SSPI_CS_N

O 7 4 Fal—vary s B LTERISNAEES. WO
WINT v T EEEOANIE L TY, SSPIE— RIZBIFAF v~
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437 4 X2l —g .

42 a7 4 FXalb—ay - UOMEEET Y y—

B DR Say

B4

HERE D

L7 MEFT, 777 47 Low, GPIO & LTI SN D56
F, ANEZITHICHEATE 97,

Si

a 74 Fal—yar e B L TUERISNAES. AE Y
T9, SSPIE— RiZBITAH Y TILF—Z AT T3, GPIO
ELTHEHEINAGEIZ, ANFELITHADIERTE £,

SO

a7 4 FXal—Tgr s BrELTHERAISNDES. By
<9, SSPIE— RIZBITA YT ILF—ZH v T3, GPIO
ELTHEHINAGAIE. ANERITHEIEHRATEET,

MCLK

ar74Xal—var - B LTERSNDHA, HAE Y
T,

MSPl 22> 7 4 Xal—varE—FOH7ny 780 Th
v, Whray ik, FPGADA U F v 74 L—2IZ X0 ARk
INFET, ZOEDOHTEREREOHIE LT 7 4V kD) ERK
BIIT A AL - TRV ET, FF v 7 F v b—Z OFHM
IZOWTHE, T DT NANA ADT —H 2 — 2R L TLLES
U,

MCLK D JE e Ee i, X 4-2 1279 L 512, Gowin ¥ 7
=T CERTHIENTEES, "A==2—,3— > Project >
Configuration > BitStream > sysControl"%# ~ U -~ 7 L. "Loading
Rate (MHz)' K2 v 7% 2 « U 2 k)36 MCLK O & 0 fiti %
ERLET, GPIO & LTEHEINDHAIE. ATTERITHAIC
fEHCTE £,

HR

MMSPl 2> 7 4 ¥ L—a rE— ROV a v 7 B2,
+10%(Arora 7 7 X U —)E 7213 +=5%(LittleBee 7 7 X U —)D7a
EZNHY ET,

X 4-2 MCLK JEEEDORE

W Configuration X

W

sysControl

[ Program Dene Bypass
Voltage Wake Up Mode: 0
v Synthesize User Code @ Default O Custom 00000000

v Place & Route Loading Rate (MHz): (default)

Background Programming: OFF

Cancel Apply

MCS_N

a7 4 FXal—ar s BrELTHEASNDES. By
<7,

MSPI E— RiZBIFTAF v 7L 7 MERT, 7277 47 Low,
GPIO ¢ L THEHENGAIE. ANWERITHEDICERTE F

‘a—o

a7 4 FXalb—arye B LTINS ES. AE Y
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32(136)




4arT7 4 Xalb—ar s EUOFEM

42 a7 4 FXalb—ay - UOMEEET Y y—
va v

v 4

HERE D

(:\‘?—O
MSPI €E— RiZBIF A U TV —X AN T9, GPIO &£ LT
R ENAEEIE. AMFERITHAIERTE £,

MO

a7 4 FXal—ar s B LTHERASNDES. By
<7,

MSPI £— FIcB T AU 77— e T, GPIO & LT
AN HEEIE. ATERFEACER T £,

FASTRD_N

a7 4Xalb—yar s B L TUERESNSEAE. AE Y
T,

MSPl =27 ¢ ¥ a2 L —> g F— RIZBIT 5 SPI Flash i/
L FEERIE 5« FASTRD_N 78 High 354 3@ oFi A L+
— F(#4 0x03). FASTRD_N 7% Low OEA @ EHAH LT —
KCd, FEC DWW TIEIxtRd % Flash D7 —% > — R &R L
TLEEW, GPIO L LTSN ASGAIL. ANEIZH I
fEHTEET,

WE_N

a7 4 FXal—ar s BrELTHERAINGES. ANE Y
T,

CPUa 7 4 FXal—TarE— ROFHAE UIEX AL A R—
TIVEIR B WE_N 78 High D841 54 L. WE_N 75 Low
DIFGEITEZIAALTT, GPIO E L THEHINAELESIE. AFE
TN ERTE 9,

D0~D7

AT e,
CPUZ 7 4 Fal—arEa—RIBI27—% A
(8-bit) T3, DO~D7 D AM I H AL, WE_N Dffic k- Tk %
WET, GPIO & LTHEHENAGEIT, AJTEITHINTEEN
TXFET,

DIN

a7 4 Falb—Tagr s Bl LTHEAESNDIEAS, NEOT
WINNT v TEFFOATE L TT,

SERIAL £— RIiZBITF 2 U T LF—H2 AN ETT, GPIO &
LTHEHEINDEGEIE, ANWEITHDIERTEET,

DOUT

A7 4 Falb—var- v LS SE, Y
<9,

SERIAL = > 7 4 X2l —1arE— RO U T LT —ZH Y
> T, FPGA 23 A — REEH STV TV DG EICDIRIRDT 3 A
A~DATTE LTHERHSNET, GPIO & LTEHAINDHGE
X, ADERITHDICERTE £,

SCL

a7 4 FXalb—ary e B LTINS E. AV
T9, GPIO &t LTHEHENDGEIX. ANF AT ELTORE
AT,

SDA

a7 4 X al—ar s B ELTHERAINDES. NS
v C9, GPIO & LTIERAIND AL, ANEITHIITHE
AcEEd,
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5a 74 FXal— g — ROWE 5.1LittleBee 7 7 X U —FPGA # /7

T A K2 — g UF— ROHE

5.1 LittleBee 7 7 X U —FPGA 8%},

JTAG =— FDIZ7)>, LittleBee 7 7 X U —FPGA %113 GOWIN Jit
® GowinCONFIG £— RZH R —KrLTWET, &7 A4 AP HR— kK
4% GOowWinCONFIG => 7 4 Xa L—3 3 U F— ROIE., T 51 2 A
TR =2 BATIZL o THRRY T, TXRTORERMET A A
IZJTAG B L NAUTO BOOT E— KZH AR — K LFET, T35 ATz K
6 oD T 4 Fal—grET— RRehiR—hLET(EES1),
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5a 7 4FXal—Yg ' — RO 5.1LittleBee 7 7 X U —FPGA #L i,

FK5-1ary74F2l—grE—FK

AT 4 F¥2lb— g E

e MODE[2:0]" | i

S5 Host 28 JTAG A > X — 7 = — A
%4 LT LittleBee 7 7 = U —FPGA
WA ay 7 X2 lL—TarLE

‘g«

JTAG XXX

FPGA 34 F v~ 7 Flash 725 1
AUTO 000 T4 X2l — g T — X EEA
BOOT LCary74Xalb—3 a5 70

E3eh

N Host 28 12C A X —T = — A %
[2Cl6] 100 LT, FPGA#I Ao 7 X2
L—y g LET

A58 Host 28 SPI A v X —T = — A %
SSPI 001 4L T LittleBee 7 7 I U —FPGA il
WAL T 4 X2l —ar LET

FPGA 75 Master & L T, SPI 1 %
— 7 2 —RABEH L TAHTTF v
Flash(F 721X DT /31 )76 =
VI 4 XAl — g TR R
HLT, v 74Fa2lb—va %
TWET

MSPI 010

GowinCONFIG

FPGA &5/ 4~ 5+~ 7 Flash
MHbary7 4 Fal—agrr—X&
PR L Car7 4 ¥al—3 3
110 VEATWET, TANKELIEGE
X, A F v Flash b a7 4
Xal—varr—HuEmArHLT
a7 4 X2l — g U EITVET

DUAL
BOOTH

NEFHost 28 DIN A v X — 7 = — R %
SERIAL®! | 101 4 LT LittleBee 7 7 I U —FPGA #l
hAEaL 7 4 X2l —aryLET

SER Host 7 DBUS A o #— 7 = — A
Z4 L T LittleBee 7 7 I U —FPGA

ka7 X2l —arLE
‘j‘

CPUMD! 111

R

e [MMODE BEVINEEIZARLVT 4 V7 ENTWARWEESE, RUT 4 7 ST
MODE 17 7 4 /L h CTEH S LTV EF(GWIN(R)-2 35 L OV GWIN-1P5 7731 A
<, ®ST DNy =V O pinout ¥ =2 T L EBIRL T EEW),

o MBJTAG=v 7 4F¥ =2l —¥ 3 F— FiZMODE D ANE &L IZREEZEH D £H A

e BISSPIBIONMSPIE— KD SPI A & —7 =—ATH WM L TWET,

o  HMGWINR)-4(FTRTDNA— g 2 25 T)EHAE DUAL BOOT # %A — LT\ E
A,
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5a 7 4FXal—Yg ' — RO 5.2Arora 7 7 XV —FPGA i,

o BICPUzZv T 4 Fal—alE—RIE SERIALZ> 7 4 Fal—aE—N
L. SCLK, WE_ N, BLXO'CLKHOLD N¥ o o &##HFLFd, CPUZ 7 4 F= b
—2 g F— I, MSPIBLXO'SSPIl =2 7 4 Fal—Y g EF—RE, F—&N
A e vrEHEGLET,

o CBlECarv7sxXal—3gr - F— RKTIL, LittleBee 7 7 X U —FPGA #5513,
AUTOBOOT E— FHHAR—FLTWET, LER-T, NU—T v 7 T5L,
FPGAIZE T4 F v FlashbE Y AN — AT —X EFAPIAAL T T 4
X2l —a & TVWET, AUTOBOOT =27 4 Falb— g, PCARAD
SDA 7 A NI THIgh iV T v 7 ENDRETHDIMNENDY £9, 95T
NE . FARALZANRELL a v 74X al—ra SRR WEARHY £, £
72, SCL 74 VHRIFFCAHER T AT v 7352 LR LEd, ZoEIE.
SDA & SCL 3NERDFINT NT » T HFFDOCN—T g U OT A A HiH S
9,

R

a7 4 FXal—arybEr, aryr74X¥al—yar - VrogEl, B
TA4Xa2l—ary - EUOME-- T — a0 TE, 47 4 F a2 b—
Tar s EUOMESZBL TIEIN,

5.2 Arora 7 7 X Y —FPGA #.,

UG290-2.8.1J

JTAG ©— FDIEH>, Arora 7 7 X U —FPGA /51X GOWIN i H »
GOWINCONFIG E— R HK— F LET, #7341 ZARHHK— 5
GOWINnCONFIG =t 7 4 X a2 L —> 3 U EF— FOEIL, T34 AFEK LR
=T BATICKSo TRV ES, TS RFIE Y AN — AT —
bt EX 2V T 4 By NREEZYR—FT5DT, RSN T
4., Arora 7 7 X U —FPGA &3> A MU — AF — & OJEAE « fRER
ZYHR—KMLTEBY, 2—Y—Fty hA N —LAT =X ZJTEHMETDHZ &
TAEVHEAEHINT D ENTEET,

Arora 7 7 X U —FPGA B}y CHAR—hrEnTWnWbar7 1o b —
YarE—ReRE2ITRLET,
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5a 7 4FXal—Yg ' — RO 5.2Arora 7 7 XV —FPGA i,

FKE52aL 7 4 F2l—grE—F

a7 4Fal—Ta

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

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

FPGA 73 Master & LT, SPI 1 %
— 7 x2—RBEHLTHTF v
Flash(F 7213 OMT /A X)) 6 =

(3] : 4
MSP! 000 VI AX 2L —va v T — X e
HLT, avy74Falb—ralrs
fTVES
A Host 23 SPI A > 2 — 7 = — R %
GowinCONFIG | SSPIF! 001 /LT Arora 7 7 3 U —FPGA L,

FaryZ74Xal—varyLET

N Host 2°DIN A > X —T = — A%
SERIALM4 | 101 LT Arora 7 7 X U —FPGA #1,
Foar 7 4 ¥al—arLET

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

R

o [MMODE VUNEEBIIARVT 4 7 I TWARWES, T 74/0 FTHE#HITWY
*7,

o RJTAG =7 4Fal—3 3 F— RNiIMODE DANELIZEESD VY £H A,

o BISSPIBLUMSPIE=—F®D SPI A % —7 = — AT H VNI L TWET,

o HMCPUz 74 Fal—arE—RNI, SERIALZV 7 4 Falb—v g F— K
& . SCLK, WE_N, BXUCLKHOLD Nt o &AL %4, CPUZ 7 4 ¥ 2L
—> g F— R, MSPIBLOSSPI 2 7 4 FXal—Y g rFf—Ré&, T—FN
A EVradaLlLET,

ERE

a7 4 FXal—ary By, ar74Xal—ar s EUOOLZENR, BLOay

T4 F¥a2lb—alr - ECVOERE - TV =g Ao TE, 43T 4 F 2 b—

Tar s BEUOFMESRLTIIEIN,
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UG290-2.8.1J

=I5

27 4 Fal— g =

NI —7T v 7% . Gowin FPGA [Z. #H#l{k. SRAM =27 ¢ %
vayv, UxA T v T RE, WS OMPDOREERET, TDa
2b—yaryFEEZX6-11rLET,

o b—
74
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67 4 X2l —aFIHE

6-1 Gowin FPGA a7 4 F¥ab— g rO7a—F ¥ —h

Power Up

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

Initialization
READY internally driven Low

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

User forces RECONFIG_N Low
or reprogram command

UG290-2.8.1J

User Mode

READY Internally
Driven Low
DONE Internally Driven Low
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627 4 X2l —1 g FIE 61T —=T v TDEAI LT

RS

e READY, DONE, RECONFIG_N %, WNEHOFINTILVT v 7 (FNT v T EIIEH
100uA) ZFoF—7> FL A AT Fmd 10 T,

e READY vt &3l Low (295 Z & T(force the READY pin low), 7 /XA A3
0— R&EAT XA IV 7 2HIHT L ENTEET,

e DONE B> Z5#ilIZ Low (23 % Z & C(force the DONE pin low), 7 /34 AT
AT T TEEAI VT EFIET L ENTEET,

e RECONFIG_N v %, \EFEBEANGLT NA A — RB5E T3 25 FE T, High [2f%
FFToERnHY £,

61NNV —T v TDEALIVT

NRU—T o7z, FPGAND AT —4 > U+t v kb (POR) [BI#&)NE)
{E&BILE L EF, POREIKIL, A I/O B L Mg A 2 B AR EN
ThdHIEEEFEL, VCC/VCCX/NCCIONn EJR L —/L &R L E£97,
VCC/VCCX/NVCCION R AL w3 g /L R« LeLOE AT L (AL
AR LRI SN A EIR L — VX, TN AL THZeY
£9). POR[EIFKIINEY &> MEFZZMH L, FPGA I8k m& X
B L %9, READY E5 L DONEE 52 Low 2TV F o Enb
&L TS AN B 22 0 £ (X 6-2),
R
FELIE, M8 A BEVORREFHHRASZRL T Z3 0,
62 XU —T o 7TDEAIVIH

tINTL

VCC/VCCX/VCCIOn
READY

VA
VA
RECONFIGN\\\

DONE

#6-112, KT 34 AD POR TV 2 — IV BRERT HER L — /L &R

LET,
F6-1 8754 2D POR EV a2— )V REHT BAEBRL —/L
T y—= FNA R POR €V =2 — AR T ER L —/L
GW1N GW1N-1
GW1N-4 VCC/VCCX/VCCIO1/VCCIO3
GW1N-9
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627 X2l —aFIH

6.2 111k

V=X FRA A POR E ¥ = — AT DEHRL — /L

GW1N-1P5

GWIN-2 VCC/VCCX/VCCIO0

GW1N-1S VCC/VCCX/VCCIO0/NCCIO2
GW1NZ GW1NZ-1 VCC/VCCX/VCCIO1/VCCIO3
GW1NR GW1NR-1

GW1NR-2

GWINRA VCC/VCCX/VCCIO1/VCCIO3

GW1NR-9
GW1NS GW1NS-4

GWANSAC VCC/VCCX/VCCIO0/NCCIO1
GW1NSR GW1NSR-4

GWINSRAC VCC/VCCX/VCCIO0/NCCIO1
GW1NSE GW1NSE-4C VCC/VCCX/VCCIO0/NCCIO1
GW1NSER GW1NSER-4C VCC/VCCX/VCCIO0/NCCIO1
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 FIHHL

N —F Uty Maligs READY v & DONE B> % Low (27 /L
X5 L Gowin FPGA 137 <2 A U FIHHBIRREIZ /2 0 9, )
H{bIREEDO BRYIX, FPGANDO a2 7 4 F 21— 3 SRAM &7 U7
452 & T,

FPGA IZ. RDOTRTOEMZWT-9 &, #IHIRENS Yy 7L

£

o IHARBE DRI AN tINITL 28 2 TWET

e RECONFIG_N £ 7% High T

® READY B %, AT Low I 7 A F 7 o SR THER A,
READY b 1%, #IHHLERRE TR D 2 DORERE AR L £ 7,

e FPGARNEHD L 7 4 X2l — a3 SRAM A7 U7 LTWNWAZ
L RLET,

o ANEL LT, A TLowIZT N HE T Iz %12 FPGA 2398k
NS DY T T N T 0 ZENTEET,

6327 4Falb—T gy

READY B2 DANLH ER Y = URRERIINLT-%. FPGAIZ=a L 7 ¢
Xl — g RBEICR Y £9°, MODE B> OIREEIZSS U T, FPGAWN
Dary74F¥al—varSRAMIISFIERE—-RCTary74¥a L
—varyTExFEd, FPGAR a7 4 Xalb—rvarr—ZE%ELTW
5. NERIREEIL READY B bl ¢ £4°, High L~ ® READY
BElE, av 74 X2l —arPEFTHLZ AL, Low L~UL
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627 4 X2l — g FIE 64 AT VT

0) READY 5 51%, FPGA =z 7 4 Fal—T a il o—nbbv, EF

WCEfECE Wz LaRLET,

647 AT 7

ﬁ&f®:y74¥;v~v5/? X &IELL ZIE LT-%. FPGA

XY =477 v IREBIZAY . NED DONEJRREE Y &2 11k Y ML
F9. VAT v TIRETIL. FPGA IZROBIEZNAFICIATL E T,

1.

7a— VI JIER (GOE) A3 5 Z & T, FPGA @ 1/0 73/~
A A= ARENEKRT L, 207V &y MERELZETLL £
T, Zu—rty MUty MEs (GSR) 12ty M52 L
X0, AMEENRFPGAWND 7Y v 77wy 7OIREICEEEZ 5 2
LOERHSZENTEET,
ra— vty MUty MEHE (GSR) & 7o — LEX AL,
5% (GWDISNn) Zfi#tLE£d, /' — L EZIALENE 5245
952 L2k, FPGA 2ZNES RAM @ik — 4 #i8~> C &
XTHOESZENTEET,
S DONE B 2/ LET, Az Eisd &, DONE B >3
FHHDOHA =72 KA 101272 £3, DONE &' Z 4507 5 sl
Eﬁ Low I NE T T 52812k 0, FPGAZ T =A 77 vk
WD Z N TEEF, DONE '8 High 12725 &, FPGA X ¥
:u/( JTy TIREEKT L, 22— —F— RNICAD £7,

ERD
FELL I, M A EUDIREEEHREZ SR L TS E &0,

6.5 —H¥ —F— K

22— —F—RIZAD L, FPGA T Licu vy VikiEEZ 7 I

1ITLET, FPGAILZ, RO 3 DDA XU FOWTNB NI TInbHET=
—P—F—FDFFITRY £,
® RECONFIG_N B UP4MTTLow IZ7 Vv F T SET

a7 4 F a2 b— g AR — MNEH T reprogram a5 g SIVET
INT =B A DINT—T 7
FRDOIODA X FOWFNRFEETDE, FPGAIZZ T 4 F =

L—ya U FIREZHE L £,
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7Ta 7 4FXa2lb—3 g% — RO 7123y 7 4FXal— gy OEEHIE

27 4 Fab— g T— FOFEM

GOWIN & 2 =2 ¥ 7 % —FPGA #i121X. SRAM ~<X—Z® Arora 7
7 2 U —DEMEET A A & A F v 7 Flash %G e LittleBee 7 7
U —D/INEEARFBIET NA ARH Y £9°, SRAM RX—ZADT /A AD
Nilar 74 Xalb—Tars—XiE, NU—Xuo35LKbnsd
T, N —T v 7HBICHa Ly 74 X2l —2aTA0ERHY £9, 4
> F v 7 Flash #fi 2 T2 AR EFEET A R X, NU—F 7o %L 7 —HX%
F o FIRFSIND DT, T8 AL, 3T —7 » 7FEZ AUTO
BOOT =27 4 ¥ =2 —2a FIEDUALBOOT 27 4 ¥ =2 L—
Nk THBMIZH a2 7 4 X2l —2 a3 VT FET,

BRI =V THR—= &R Wb ary74F¥al—yaryt—FR
T, RoF oo r78nTnbar 7 Xal—gy - EUoOBICBEEL
TWET, WHDITAG 2o 7 4 X2l — g F— RITRTOF A
ACHR—FEZNET, AUTOBOOT 27 4 F a2 b—a v £203
DUALBOOT =27 4 X 2 L— 3 IRERMET A A TOLYHR— k
ENFET, a7 4 Fal—3 a3 F— RO MODE EIZHEZR Y £,

712 7 4 X2l — g VORSEHEIE

UG290-2.8.1J

GOWIN £ %7 & —FPGA SfhiCix, Arora 77 I U —&
LitleBee 7 7 I U —NdH 0 94, FAAL RLICRBEENTNENE D
P ABIC R BN TN D T /3 213, SDRAMPSRAM % #i4 LTl %
U T3, T R4S W TUW B FPGA 1Z. DUAL BOOT =27
% Ly s VORHEERIRO T, GWIN 2 U — X L LARE Ao
WET

NRU—ToFXBIRar74 Xa21v—aryoFE

FPGA @ VCC, VCCIO. X O VCCX EIFEE D i/ NEIRIRENE 2 i
729 &, FPGAITEE Y u v R AN FT : EBENLZELTED,
RECONFIG N NAMNIEIBKIC L > THANAT T o ST ERHA > FPGA
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WNERE 2 READY B8 X O'DONE B> % Low I 7 v H o LEd >
FPGA ¥)ii{t. > READY 78 High (27 V7 v 7 & C, MODE 4 7
Vo ZE&8NET > ar74FXFal—YarE'f—RIfoTCary74¥a
V—varr—FEmAH L, MIELET >FPGA UV =A 27T v 7 >
DONE 728 High i7"V 7 v 73S Ed > =2 —HF—F— RIZAD £7,

FPGA DL, ERAZLZEITELHILERH Y £7, FPGA D/XT —
T P, a7 4 X2 — a3, Low LoLOD
RECONFIG_N |IFFAENT, =—H¥F—|XIRECONFIG NE > %7 u—7
4T DEFICT D, AEBTHIGhIZTAVT v 752N TEET,
NU—F v e Uty NOERNOT N, ADT = A 7T v THIOM, 3
TOD GPIO I ZWNERDFINT VT » T THNA A L E—H U ZADIREETH D |
FEL<IE, 8 A BV ORBEFERAZZRL TS Z3 0,

AT 4 Ko b—a T — X OEMNGT &S OXIRALE I X o
T. GOWIN & X =¥ 7 % —FPGA 1O E/EIZIX, SRAM [Z%F3 25 #
B, A F > 7 Flash IZxf 3 284E, 47 F > 7 Flash IZxf 3 2 #ED &
DEJ, DI HbA L F v 7 Flash IZx7 5 EEIX LittleBee 7 7 X V) —
FL DB THR— &, SRAM B LA 7 F ~ 7 Flash [2%19 5 #4E
X, TRTOMGTHR— N THET,

SRAM (Zx}3 B HE

SRAM (Zx}3 B #fEIZiX, 7341 2@ ID CODE & USER CODE ™
L L, TNAAL ADAT—X AL UAZOBEROFLH L., BIO
SRAM Dz 7 4 Xalb—varPNegEnEd, T4 AIDEF= 7 4
Folb—va URNCHERTHDLENH Y £9°, USER CODE /X ID CODE
EIHETDET AL ZAEXBTHDIEHINET, T ADAT—H
ALY AHFIIZFPGA D a7 4 X o b—y g VRO AT —Z ZER
DELER SV, ==X ZDIHFMEFEH L TT A ZAD AT —F X %55 H7
TAHAZENTEXET, ATF—H AL I AZDERIZOWNWTIIEHE 7-12
Status Register D&y FOBEH®RSR L T 722, £72, SRAM =2~
T4FX2lb—TalrO X207y PBARESIN TV 2WNE Y |k
AR —=AT—HDLEPBREE YR — T2 EICEETHINERH Y F
T, DFV, X2 VT oy BARESINTZT—XIL, V—FKRXv /T
=FEHA,

v F v F[A 7 F v 7 Flash (k4 HH#4IE

F > F v 7 Flash IZxF 3 2 #EICIX, HE, Vv 77307, BIO
WA ERHV £4, Ao F v 7 Flash ITJIJTAG A X — 7 = —AKHT
DHEETE, D7 v v 7 BREBIZ1IMHz LLETY, 7 ma v 7 B
DFEIZHOWNTIX, £ 7-9JTAG O TCK JEHEMH2SM L TL 7 &
A%
RS

F>F v 7 Flash i L7Z SRAM D=7 4 ¥ 2 L—3 3 »(AUTO BOOT =27 ¢
Fal—a N ODUALBOOT =27 4 X ab— g V) BXLOA L F v 7 Flash O
077 I, FPGA O/NU =7 v IREZ MRS 20 H D | o
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RECONFIG N % Low L)L C R U F LTI A,

LittleBee 7 7 2 U —® FPGA L H(GWIN-4A Z i< M)icix, JTAGHE
Ry I TT T RT T T L—REWIEENHY £, 2FEV ., T4
Z0x. BUEOBEIREEIC B L 52 52 L7 JTAGA VX —T = — R
ZNALTCAF v Flash £7-1347F v Flash 7 a /I L5452 L
EPYVYAR—FLET, 707300 SRS R EF DT 4 K2 b—
va At CEMERRETY, Y v/ 7 I 7t . RECONFIG_N % Low
LUV TCTRYB LT, A IA T v 7 7L —RE%ETLET, ZOHEE
X, A T4 VBB EL ., AT v 7 7 L — KB T 7 r—1 3
LTV ET,

RS
o [MGWINS-4C. GWINSR-4C, B LU GWINSER-4C 5 /31 A Tl, fHAIAL

Cortex-M3 M SN TWAIA. JTAG Ny 7 V50 R7 v 77 L— RiLEE

TxFEHA,

o IGWIN-1P5 5 L 18 GWIN(R)-2 13 goConfig 12C IP 21+ 2% = & TRC Ny~

TS RT T T L— REedR— T ETR, JTAG Fic ki v 7Ty

VRT v TL— RS ET,

a7 4 F¥al—var s ¥UOOSEL

Kar 74 Xalb—rvare— RefHT254, 2—F—1x, a2
T4F¥al—rary s BEUOOKRENIS LT, FPGANZBIRI N -2 7 4
Xal—TarE— NCEET AL ICTHHLENRHY £9, =—F—fl
DE IR I2WGE . ZILD O I oBEHE 515 THRERITAE L |
T EEICEET O DA EREFT H 2 LN AIEETY, MODE|2 : 0]
X GowinCONFIG o7 /oI 7 « a7 4FXalb—va T — Nk
BIRT LD SN, B— REEETHIVLENLWGAIE, TAT Y
TERFTNE T AN Lo TRHEDE— RIZEET L ENTEEd, 7
NT v T DA, ATKQOTNLVT v 7l ez L, 7 Z2 o 0
HAKQO T NVE 7 B AHERE L £,

R

RECONFIG_N. READY. 3L TXDONE B> (342> 7 4 ¥ alb— 3 v F— NI
FFLERTBY, 2—F—RBZN5HE GPIO ICHELENE I DChhbLT, av
A X2 b—a VEBMERET T AR, ZOMEIIEE I3 o EikEiE 7 77 1 v
JearZ 4 Xalb—ra R EMTETVLERHY £,

HRIN U865
HER SN D VU 7-1 1R T LBV TY,
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7Ta 7 4FXa2lb—3 g% — RO 71 a7 4X2 11— 3 VY OEEHIE

71 #ER ST D BBk

DC3.3V { MODE([0]
| MODE[1]
| MODE[2]

FPGA

||}—c/ RECONFIG_N
KEY

READY | DONE
DC3.3V { D> DC3.3v
\VZ4 /7
LED | LED
EE

e MODEEHAZZE L=WHAIL, DIP AA v FOERANHREINES, W OhoT
NRAZATIEIMODE U N RIZR T 4 v 7 ENTELY, Ros o7& nTwn
720y MODE B %, ARECTHEHE S LTV E 3 (GWIN(R)-2 3 L T GWIN-1P5 53
A A&, ST 5807 —TVD pinout ¥ =27 LEZZBRLTLEEW),

o JTAGzar 74X al—rarDiff, READYF5 L DONEfFS#MMHE L T 72
YN

o RUF 4 T ERNTUVRRECONFIG N, READY, 7213 DONE B 3T
MEENTEBY, a7 4 X2l —a B2 E52 T8 A,

BRU—T o 7DFA IV ITHBLO Low VXLV AT
RECONFIG N %2 Y H3H5%4 IV 7K

HARU—=T o7 DX A I THBLO Low L)LV AT
RECONFIG N % FRU T 554 I 7KL, 7-2 LI 7-31CR7T &R
D <TT,

X 728N —T v 7T0OXA I TH

VeeNVeoxVeco 75

'
wl

x

Tportready

READY

R

DOME /*
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77 4F¥ a2l —3 g F— ROTEH

714 207 4FXal—aryOEEHEHE
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X 7-3 Low LY AT RECONFIG N % N H§35%2 4 I 7K

RECOMFIG_M \? FC
I# Trecfgiw g
READY b L
?Trecfgtrd?n Treadylw "
DOME W

LittleBee 7 7 X UV —FPGA 8l DR #E X A4 S V8T A— X |3, F
7-11RT B0 TT,
3% 7-1 LittleBee 7 7 I U —FPGA Bl DE /U —7 » 7 & RECONFIG_ N h U HD

FAIVINGRA—F

T A—H 4,

IRT A —HDEM

R/IME

Tportready(M oD EO=0)

POR 7»%5 READY O H B =y U F
T OREE](Time from POR to the rising
edge of READY)

Tportready(M ODEO0=1 )

POR 725 READY O H ER Y = V&
T O] (Time from POR to the rising
edge of READY)

Trecfglw

RECONFIG_N @ Low L)L/ )L A
(RECONFIG_N low pulse width)

25ns

Trecfgtrdyn

RECONFIG_N DN H R Y =y U b

READY @ Low L ~UL|ZE % £ CTORFH
(Time from RECONFIG_N falling edge to
READY low)

70ns

Treadylw

READY @ Low L ~/L/3/L A1 (READY
low pulse width)

TBD

Trecfgtdonel

RECONFIG_ N DB TR =y Uk
DONE @ Low L ~)LIZE 5 F TOHFRH]
(Time from RECONFIG_N falling edge to
DONE low)

80ns

Arora 7 7 X UV —FPGA B DR X A I V7 /RT A —2F, £ T-2

ORI ERD TT,

# 7-2 Arora 7 7 2 U —FPGA 8L 0BT —7 w7 L RECONFIG_N Y Hox

£ IVI NG A—H

(RECONFIG_N low pulse width)

INT A =R INTG A—HDEK w/ME | FBORfE
POR 7°5 READY O H ER Y =¥

Trortready(MODEOQ=0) | % T K[ (Time from POR to the rising | - 35ms
edge of READY)
POR 725 READY DN H ER Y =¥

Tportready(MODEOQ=1) | & T FEfi(Time from POR to the rising | - 10ms
edge of READY)

Trectghw RECONFIG_N @ Low L)L X)L A 25ns i
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7a7 44X alb— g F— ROFEM T2JTAG=Z 7 4 Falb—T gy

NG A= INT A—Z DER we/ME | FRfE

RECONFIG_N ON\LB R =y Uk
READY @ Low L ~JLIZ#E 5 F TORERH] 70ns
(Time from RECONFIG_N falling edge to
READY low)

Trecfgtrdyn

READY ® Low L ~/L/3L ZiiE(READY

low pulse width) TBD i

Treadylw

RECONFIG_N DN H R Y =y Uk
DONE @ Low L ~JLIZE % F TOREH 80ns
(Time from RECONFIG_N falling edge to
DONE low)

Trecfgtdonel

72JTAG 27 4 X2 b—v gV

GOWIN Xz %7 % —FPGAHINLDITAG 27 4 ¥ =2 L—337
vE— NiL, IEEE1532 B X OVIEEE1149.1 RN X « XAF ¥« AH
VA — RIZHELL TWET,

JTAGa2 7 4 Fa2lb—alsE—KRTlE, arvy74F=2lb—vav
T —X%1XGOWIN & X 2% 7 % —FPGA filid> SRAM IZE X AE .,
WD —FT7F 57 —FFkbihEdT, GOWIN &I =47 % —FPGA

UITTRCTITAG 2 7 4 Fal—Ya v E— REVR—FMLTWE

7
721 JTAG =27 4 Xal—Taryre2— KOV
JTAG 2 7 4 X al— g F— RCHET 5033 7-3 107”1
LBV T,
£73JTAG 2 7 4 Fal—Y g E— ROEVDESR
A /0 %4~ B
I, NEBO5NT [ JTAGE % GPIO b a7 4 Fal—v
[1]
JTAGSEL N NT T 3y - BUTEIL, TV 7 147 Low
TCK2 | A=Y NI
I, DN e
T™MS LT T T— FEIR
I, NEoggW7 |
TDI T Vet V|
TDO @) T—% M

e

auf

MJTAGSEL_NE 5%, JTAG BV 2 GPIO ICRE SN T, T35 ZANEMEL TV

5 EEDHEEEL £, LittleBee 7 7 2 U —FPGA Tlx. MODE[2:0]=001 ®;

4. JTAGSEL_N 2312 GPIO TH Y. JTAGSEL N "> & JTAG D 4 &'
(TCK, TMS. TDI, TDO) #[RI;Z GPIO & LT TE £42. Z DA,

JTAGSEL_N (% JTAG ErEkar7 4Xa v—ya Ve EVIETET A ERTE

T, BT HDIIET A A FEREET— NICALEILERH D £,

e BTCKIXPCBT 4.7K DINE T ARPUCEH T 2 0B R H Y 7,
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7Ta 7 4FXa2lb—3 g% — RO 72JTAG a7 4 Fal— g

TNRA R K - TE, 4 DD JTAG v 7213 JTAGSEL_N 73 GPIO
ELTCEZEMIN TGS, TS AEHary 74 Fal—rvarTh
W&, E£7 reprogram i 5 A EFETHAMLENH Y 9, FEMIZRK 7-51C

AT ERY T,

R 7-4 reprogram R BUERT NA ZRBRT AL 2—K&
Tl = o reprogram - D E(E 1L
<= 7oA G ?

GW1N-1, GW1N-1S, GW1N-

GW1N 4. GW1N-4B. GW1N-4D,

GW1N-9, GW1N-9C,
GW1NZ GWINZ-1, GW1INZ-1C,
GW1INR-1, GW1NR-4,

GW1INR GW1INR-4B, GW1NR-4D,

GW1NR-9, GW1NR-9C reprogram i D E(F 1Lt

GW1NRF 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,

GW1N GW1N-1P5C., GW1N-2, GW1N-

2B. GW1N-2C
GW1NR-2, GW1NR-2B. 2

GWINR GW1NR-2C
GW1INSR GW1INSR-4C. GW1NSR-4
GW1NSER GW1NSER-4C

UG290-2.8.1J
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7a7 44X alb— g F— ROFEM T2JTAG=Z 7 4 Falb—T gy

722JTAG 227 4 ¥ a bL—Y g »vE— ROEREX

UG290-2.8.1J

JTAGZ L 7 4 Xal—3TarE— ROEGEIIX 7-4 |RrTEEBY T
7,
X 7-4JTAG 27 4 ¥a b—y g »re— FOERX

FPGA

| JTAGSEL N

TDI

Y

JTAG PORT

» TCK

» TMS

TDO

A

TR :
e JTAGSEL N 3RV T 4 7 ENTWRNWT A ZADHE ., JTAG B DL ELD

F—AET Ry T HEXEF, MOy FA RN —AT—FRar7 4 Fal—v

9 B E B 220K 91T, AU —7 v 7RIl MODE 4 dEA® 2> 7 4 ¥a L

— g »F— F(EIG. AUTO BOOT, DUAL BOOT, MSPI LIS DE— F)Z&RET

HIERWRLES, "U—T v TROFEHITAG 227 4 Falb— a7

R AF 2 —H—MODE (2 AV | JTAG B 1X GPIO (2720 3,

o JTAGar 74 FXal—ralE— ROy 7T 40MHz 282 Tix7en £

H v,

WEDITAG Z/ LT7-SRAM 27 4 X 2 L—3 3 Tz T,
GOWIN & X 2 ¥ 7 Z —DO R ¥ FPGA 7 /31 A (LittleBee 7 7 X VU
—)DA 2 F w7 Flash BL UMD T X TD U —XD FPGA #L DA 7
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—v g o EF—RERLT
9, A 7F v 7 SPIFlash D70 77 I v JEAEIZOWTIRB L9 Y
VHEYV ARy EZRLTS TSN,

X552, GOWIN £ a4 7 #—FPGA #LIZJTAG T4 ¥V —F =
—VEMEEYAR—FLET, 2FEV., H2DFPGA D TDO v %KD
FPGA @ TDI v /245 &, Gowin v /77 V7 vy =T &
P X2 FPGA T34 22 BEIAICEA L CERIZay 7 4 2 L —
varvlEd, TAV—Fz—r a7 X alb— g OERXIZK
7-5 R T B TY,
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77 4F¥ a2l —3 g F— ROTEH

T2JTAG=Z 7 4 Falb—T gy

7-5JTAG A ¥V —F z—r - a7 4 F¥al—¥ g VY OEKEHN

JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK TCK
z z Z
™S » TMS O CRLE »TMS O
TDI TDI % TDI g TDI >-%
26w 26 w oo W
<0 2 <O Z <O 5
wu O TDO wuw © TDO LULIJDTDO
re o e o xo W

TDO T

A A A
v

TERD ¢
DONE, RECONFIG_N, ¥ & TREADY 15 5 OHAGILIRIUCIE U TRE S ET,
723 JTAG =27 4 Fal—Tarye—FoF¥FAIVIH
JTAGZ L 7 4 Falb—valE—ROXA IV T7RIE, K7-6 1R
T TY,
X 7-6 JTAG 2> 7 4 F¥al—Y g rE—RDEA I VI

ek {Tickttco Tickp ; Tickh ; Tickl
- 3 —
! Tips Tiph Tckitcx
oI :
™S % X
00 : valid data valid data

FNTA=ZOERIE, RT-51T7T#EY TY,
RTISJTAG AV 7 4 Falb—va v E—ROFIA IV T RTA—F

7T 85 A ok BB | ROl
vz
T TCKAL TR =y VO T = HINCELET | 10ns
tekftco DI (Time from TCK falling edge to output)
TCKYNLH T =y VDA A L E—H L RIT
Tiekftex £ % F ToKffE(Time from TCK falling edge to - 10ns
high impedance)
Tickp TCK 7 v v 7 @A 2 )L (TCK clock period) 40ns -
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7Ta 7 4FXa2lb—3 g% — RO 72JTAG a7 4 Fal— g

CTAT | RoA—soEk L ALNE. 2N
24
T ;Encq;s)y = 7 O High L-~VIRER(TCK clock high | .
Tu ;Encis)y v 7 @D Low L~ LIE[E(TCK clock low 20ns i,
T JTAG PORT ®t v ~ 7 v 7H#(JTAG PORT 10ns | -
Jps setup time)
_ JTAG PORT D7k —/ b REFf#(JTAG PORT hold
Tioh time) one i

724JTAG 2> 7 4 X2 L— a3 vV OFE

TAP KRB

TARNT 7B AR— FOIRREMMIZ, BV AXERITT XL Y
AL ZER L, TDI & TDO ORICEHRET H7-dIEH S E T, EH .
MBIV ARIIAF Y LV ENDT—H LI AZZBEIRTH DI EN
F9, RO 7 o v 7 KIZBW T, KEIOANIALE T 557 1%, TCK
MHIghIZ> 72 EDTMS D ¥y ZIREEZ R L TWET, JTAG s
EZIAALTZ%. Run-Test-ldle SREEICRERATL T < &b 3 7 m vy 7
A 7 NVORIZEDIREE MR T 20 ERNH D £77,

7-7 TAP JRBERSMR

1 C[TEST-LOGlC-RESET}
0

o(" [ RUN-TEST/IDLE | —.-[5ELECT_DR_SCA@‘l—.[SELECT-IR-SCAI\HJ

TAP V& b

TMS % High L~L(2 ¥ v 7 T1) WL, TCK > T 5Lk
DA ~a—7 7V A(High (1272 > 721 Low (272 %) &2 NS L7k, TAP 1
o rZNUEy FENET, T o T, MOIREED TAP IREEFEMR )
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TANR YYDV Yy MREICEH#RI, JTAGA VX —T =2—RAET
Abhavy RNy hENET,

R

ZDWRBETIE, CPU LA N Uy hEnEHA,

HER

e Shift DR £7-1% Shift_IRKFEICA-7284. TDO DF—Z (X TCK DILH T h —
v UMBERKIZIRD 9,

Shift DR £7-1% Shift_IRREEICA-T-HBE., F—FIIT 7 FEhER A,

Shift DR 7213 Shift IR nHHZEA, T—XI1Fv 7 hEhET,

BUNZY 7 hENDHDIE, T —X Dk FALE » FLSB) T,

Uty hddE, §XTOMASIEY By FEND D, By 9,

MRVIRRET—FVIRE
TAMOY Y7 &2V Ey b DHIED, IREEHEIZLL T O 2 SO A
B EZHIEATHE T,
o MBHLIUARHK(R)DAFx
o T —HLUAHXDR)DAFK ¥
MALVYAZDAX Y JHEETIL, Shift-IRIREEDIGA, T —% £/

6i€A#LSB77 Z METHA L AXIZEESINET, Run-Test-
ldle IZ R > 7=k, A DEENET LET(X 7-8),

T — &va&@x%y/@ﬁfi Shift-DR REEDH S, 5 — &% £
AT TN T —F LU AZITEESNET (K 7-9), 7 —FHzi=IC LSB &
MSB O B L0MEH S b 0L, BEICIREL £97,
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TSP VIRAZDT VR 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 RAZAIVT
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 £ 2 3% 7% —GWIN(R)}B LT GW2A(R)> U — X FPGA T, L
VAL OREIITAF8 Y FTT,
o THLIVRIDOESE, BRLIELIYAZIZE-TRRY £,

ID CODE A H L D4
ID Code(EN% JEDEC ID Code)id, FPGA 7 /31 A D RN 7255 51 1
%&‘6‘?—‘0

GOWIN FPGAID Code »E X332 v T, !X GOWIN FPGA
@ ID Code O»—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 h0900381B
GW1NZ-1 h01006 h81B h0100681B
GW1N(R/2)-
2/2B/2C h01206 h0120681B
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Gowin FPGA Device Family ID CODE

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

Bits 31-12

h81B

GWI1N-
1P5/1P5B/1P5C h01206 h0120681B
GW1IN(R)-4 h01003 h0100381B
GW1N(R)-4B h11003 h1100381B
GW1N(R)-4D h11003 h1100381B
GWI1NS-4 h01008 h0100881B
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 DA H Lanaix 0x11 T9, LA TiX., GWIN-4 @ ID

Code #atA 9 2 & 2B, JTAG OEEAZ T L 7,

1. TAPUEv F : TMS Z HighiZL, 57 vav 744 7 P B L C
EELET,

2. IRBEFEMR % Test-Logic-Reset 75 Run-Test-ldle |23 S+ £ 9,

3. KRB Z Shift-IR [ZIER S, & MLt > )6 Read ID i
Ox11 ZXfE L. I Ly MIREDOE Y MDA EE I D & RIFFC
B 2 EXit1-IR IZER Y X1, T4bb, &R iy Fo%E
I TMS (X High THAMERH Y 3, X771, 87y ¥ A
7 VIR Ox11 2255 T 2RI 5 TDI & TMS OfE D24l %
ALTWET, A I TEHT7- 1IR3 B0 T,

# 7-7 A EETR O TDI & TMS fEDOZEAL,

TcK1 |Tck2 |Tck3 |Tcka |Tcks |Tcke | Tck7 | Teks
TDI value

i K 0 0 0 1 0 0 0
IMS 0 0 0 0 0 0 0 1
value

4. IRFEHEM A B S, Exit1-IR 225 Update-IR % #%H L C Run-Test-
Idle (ZE< L. Run-Test-ldle T3 7 v v 7 %4 7 VLI EEEL 9,

5. IREEREH % Shift-DR ICER S, 327y /A 7V EEEFE L, 32
sy Y%A 7 )VHDOEERNZ, TMS % HighicLxd, 3271 v7
A 7 D5ET LIEIFFIZ Shift-DR 7» 5 Exit1-DRIZY v 7 L ¥ 9,
R/ I A ITUNEEINDGIBIZREY NOT—X
(0x0100381B) A3 G 7t X L £ 3(IX 7-12),

6. REEHEMZ Run-Test-ldle IZFE L £,
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7-10ID Code Fi4H L DIREEHEE 7 0 —F v — |

e

A

Move TAP to Shift-IR

Move TAP to Shift-DR

Transfer
Read ID Code(0x11)
instruction (LSB)
&
Move TAP to Exit1-IR

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

v
Move TAP to Update-
DR

4
Move TAP to Update-
IR

v
Move TAP to Run-
Test-ldle

v
Move TAP to Run-
Test-ldle

e

X| 7-11 ID Code #tAH LAE-0x11 DT 7 BRXAZ A I 7

TCK

TMS
™o DO @ ADEN
Tap states NI O SHIFT-R @ 4@
-Select-IR-Scan 3 -Exit1-R (&) Run-Test-dle
-Capture-IR @ ‘Update-R
B 7-12 1D Code HeAH LD T —F VIR EZDT 7 ¥R ZA IS
ek 1 2 3 4 5 13 7 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
™ I

DIO D1 DIz DI3

TAP States @

SHIFT-DR

[{0)4E]

Select-DR-Scan
) Capture DR

“Exit1-DR
@):Update-DR

(B):Run-Testdle

SRAM a7 4 X=2lb—3arv$+AFIE
s Host L CTJTAG A > ¥ — 7 =— A%/ LT FPGA ™

UG290-2.8.1J
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SRAMZ=a> 7 4 Xalb—1alrdh52enTExEd, JTAGa 7 4%
2 b—v = v - F— REMODE fEIZBRAR S AR — I £ 7, SRAM
~DEX A%, status code D HFT S DH £ T 60ms FFOMENH Y E
7
Gowin Y7 h U =7 TTF—X AR —L 77 A NEERKL, JTAG
ZMLTCSRAM D7 4 Xab—a U EETLET, BLFIZAER
Host iCX % SRAM =27 4 X2 L—3 a VOFRIEZBN L E9(K 7-
13).
1. JTAG VU 7 &L, TAP Ut vy F&F T L £,
2. A ZDIDCODE @it L, ~vF+o0nF=v 7 LET,
3. SRAMPar7 X alb—raranizfa, SRAM ZiHET 505
Y ET, SRAM ZHET D2 FIHAZSRL T ZE W,
ConfigEnable 45 0x15 #5{5 L £7,
Address Initialize #iv4 0x12 Z 245 L £,
Transfer Configuration Data #i45 0x17 % 515 L £,
WEEREMR % Shift-DR(7T — % L ¥ A X )ZERE S, 3T O Bitstream
Data % fi iz £ > F(MSB)2»HJIEICZE(F L TH2 5 Run-Test-Idle 1K #E
IZRLET,
Config Disable 745 Ox3A Z X5 L £7,
9. Noop i Ox02 Z%fEL, a7 4 Fal—a U FIEHAKTLE
R
10. Configuration Data % U — KN 7 L7 W 54A | SRAM Z i 4 F
IE% S LT EE0,

No oA

o
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7-13SRAM a2 7 4 X2 b—IarD7a8—F % — |

< Start >
”(3: %e;é(e Y- See Read Flow —N»C End )

P v
v

SRAM Erase (Option)

Y
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
Address Init Instruction
(0x12)

A

Transfer Write Instruction
(0x17)

A

Transfer Bitstream(MSB)

A
Transfer

Config Disable Instruction
(0x3A)

\ 4
Transfer
NOOP Instruction
(0x02)

Y— See Read Flow

- =

C End

NI
i
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SRAM % HAH 3 FIE

ZHE SRAM T —Z13X7 74V ETU — Ry 7 TEEHA,

FPGA ® SRAM /267 — & it M7 %6, £9. SRAM OFE XA
AR 2 U T 4 B v (Security Bit)/3 iR E SN TWRWTZ & 2R
HVEROVET, EXa2 T4y MIT—FEX2U T 1 ZHRT D
EOIFEHENET, EX=2V T4y RBRESNLTWAHEE. SRAM
NHEFFT 5T — X33 _T 1(High L) &7 0 97,

n— Rz, FPGA IFEZXAFNZT—HIZH L TCCRCF v/ %
FITLET
KTS8KET/NAADSRAM Y FL ¥ L7 FLRRE

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

7-14 135 A U RIEOFE T,

ConfigEnable 45 0x15 Z&{5 L £9°,

Address Initialize 143 0x12 Z 255 L £ 97,

SRAM Read 714 0x03 Z 55 L £77,

IRBEREMR &2 Shift-DR(T —Z L VA )ZER S, 7 KL AK SITH

V42570 v 7 GEE2RELET(RT-8SM), LD/ vy 7 &ik

(Z4 % LFEIHC, TMS % High i2 L. Exit1-DRICY v > 7 LE+, =

DE . TDORHE TSt AR SOTF—2 i At anE 4, &%

IZ. Run-Test-ldle ICFE L £,

5. FlE4 VK LET, 12507 RLADT —H & r 47N,
ZDT RUANHBRNIZREINET,

6. Config Disable fi13 Ox3A %55 L £ 7,

7. Noop 45 0x02 X5 L, wiAHLTFIEEAK T LET,

HowphE
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7-14 SRAM #EAH LD 7 v —F v — k

' ™
{ Start )
o ;
Y
Transfer
Config Enable Instruction
(0x15)
Y

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

_— .

—»—Next address is valid—
Y

v

Read data of one address

Compute the ,
checksum(16bit)

Y
Transfer

Config Disable Instruction
(0x3A)

SRAM % i{HE3 5 FIE

SRAM #2074 X2 b—3 g 3584, BEfFO SRAM 2%
THVNERNDY £, TOFIHEITKRO LB TH .
ConfigEnable 4y 0x15 Z 55 L £ 77,
SRAM Erase fii% 0x05 Z4(E L ¥ 97,
Noop 4 0x02 Z X L £,
PEIES 2 2>, F£721% Run Test 2~10ms,
SRAM Erase Done i1 0x09 158 L £,

abrwnNPRE
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6. Config Disable fiv4r Ox3A # % L £,
7. Noop 45 0x02 #iXfE L, ZOFIAEZKT LET,

RS

EraseSram(0x05)447. Noop(0x02)Dik{E14. THETE T £ THARRFMAMLE T,
o GWIN()-1 DHEIE 1ms HNLETT,

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

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

o GW2A(*)-18 DH3AIE 6ms ASLE T,

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

FvF w7 Flash 70 /7 A+ 5FE

FrF v T FlashO7 a7 I 7%, BEo7rar o3I 78
I TT RTa I TINneDET, 2007 T I D70
—F v —rEXT7-15 BLXOX 716 I/ x L ET,
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7-15 BEOIv I Iv7o7u—Fr— b

Start

0

Verify ID
Code

Read Status

Y

POR=1

Or

VLD=1
POR=0 A=
or Read Status DoneFinal=1—{ | Erase SRAM
VLD=0

dl |
DoneFinal=0

Erase Flash <

A 4

Send Reconfig

Instruction(0x3C) DoneFinal=1
And

Sleep 10ms

Read Status

*

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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T2JTAG=Z 7 4 Falb—T gy

X716 N2 T30 Rl 07072 —F%—Fh

Verify ID
Code

Read Status

POR=0 VLD=1
Or
VLD=0

Erase Flash

y

Program Flash

A 4

If need to read back to verify data,

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

X-page.

Z v F > 7 Flash Z1HETHFIE

GWIN > U —XDA > F v 7 Flash A€V L, a2l 7 I JHil
HWETAVERLYVET, —X X2V T DD, F2F 7 Flash
ZF v I RAROWEEDOLEYR— K LET,

B{E, F > F v 7 Flash ®, JTAG 71 7T I o 78 0B/ 1%,
Ta Ao TR F9(3 7-9),

# 7-9 JTAG O TCK JEEIEM:

FINA A

TCK J&] i Hcti P

ok Aa— R

GW1N-1
GW1IN-1S

1.4MHz ~ 5SMHz

GW1N-2, GW1IN-1P5

1.3MHz ~ 30MHz

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

1.3MHz ~ 30MHz

UG290-2.8.1J
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FNA A TCK J& I £ i FrtRAa—R
GW2AN-55 OMHz ~ 25MHz -
GW2ANR-18 OMHz ~ 40MHz -

T 7t 2ADHEED FPGA EFIE
7-17 12, T 7at® 208450 GWINZ-1 F v FHEOFIEZ R~ L

FTHDOET VOHEIZAFT Y T LTLEEIWN),

10.
11.

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

T3 AP IDCODE #HAH L, ~vFTI20hF v LET,
SRAM a7 4 Fal—varIhkfsa, SRAMZETIHELE
ERS

Run-Test-ldle(Run-Test) CiikfeiIic 7 v > 7 %2 500 ns AR L £ T,
ConfigEnable fii4y 0x15 Z 515 L £ 77,

EFlash Erase @4y 0x75 #i5{5 L £ 77,

LUF ONEI R RER AR 2 7% <& £ 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) Ciikfe iz 7 v~ 7 % 120ms Ek L £§, =
AT AR D EAER B Y £33 7-9 B ),

Config Disable 74 Ox3A Z X5 L £,

Noop fi4s 0x02 #%5fE L., HEFIRZ& T LET,

Reprogram i1 0x3C ZEfE L CT A REHary 7 4 Fab—T 3
YL, HERRD LTI E ) hERLET,
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X 7-17T 7t ADFPE DA F v 7 Flash HED 7o —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-ldle ->
Select-DR-Scan -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exit1l-DR
-> Update-DR -> Run-Test-Idle

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)

ERE
Ny 7T R7al I 07086, V=— R U 7OBEEZERL T 7EE0,

H 7ot X040 FPGA iHEFIE
H 1t 20540 FPGA £ TFE
1. ConfigEnable 5 0x15 Z4E L £7,
2. EFlash Erase 4 0x75 #515 L £,
3. JRAEEHEHK 2 Run-Test-ldle 7>5 Shift-DR 0B SH, 32 7 v /{5
AR LT (TDIE R Low DEE), 32 710w 74 7V H & [k
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(2, IRAEME 2 Exit1-DR IZER S, % L T Update-DR Z#%H L C
Run-Test-Idle IZ & L £9°,

4. FEOTFNEE 65 BV IE L 7,

5. Run-Test-ldle(Run-Test) Tkl 7 v v 7 % 95ms Ek L E§, =
AT R D EER B Y £ 9 (F 7-9 ),

6. Config Disable fii1s Ox3A Z 155 L £7,

7. Reprogram 4y 0x03C #2515 L. {HEDEII L2 E 5 D EfER L
£7,

8. Noop % 0x02 #iXfE L, HETFIAEZK T LET,
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7-18H 7’0k ADFE DA F v 7 Flash HED 7 r—F ¥ — |k

( Start )

A
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

Y
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-ldle

\
Run-Test 96 ms

A
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
Noop Instruction
(0x02)

ZvF v Flash 70/ F A+ HFE

A F > 7 Flash @ 1 X-page(256 /X1 F)IZIX 64 D4 314 FD Y-
page & Y £,

1-2H ? X-page ® 1 -2 H D Y-page IZ. Flash 728 AUTO BOOT(H #h
2— RWEBEE 721X Y — R JBEBEA A DD E D ERmT 72Dl
SN E T, R7-10 12738 TH, 1-2HD Y-page iZ Readable-
pattern 3 E XA N/=HE . Flash 57— 35 LA[EET9, 1 2 H @ Y-page I
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Autoboot-pattern 3 E XA EN-H A, T 231 AL AUTO BOOT £— R C
Flash 7 —# % SRAM |[Z HEJIc 2 — R L £ 7, Readable-pattern 73
TIAENTGE DI LBFAHET, £ 9 TRVWLAIRHAH LA TE
F A, Background programming $§HE % if 2. 727 /N A ADGE
Autoboot-pattern & 3 3¢9,

T—Hu ) — KRy T HRENRRNGRTE, T—HF AR —A4 7
7 A LD~ F—|Z Autoboot-pattern 7 — X ZHEATHMLENH Y 97,
1 X-Page D&M 256 /N1 MR DA, OxFF £721% 0x00 THID 5 =
EMTEET,

BE, GWIN v U —XDA > F » 7 Flash O, JTAG Va7 77
AR OEMIL, T e R o TR Y £9(F 7-9 JTAG @ TCK &
BELE),

#% 7-10 Readable-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
H ot x#&HT
INA A 0x07,0x07,0x30,0x40
T 7w AT 0x47,0x57,0x31,0x4E
A /\
4;;EI AT | OxFT,0xF7,0%3F, 0x4F

7-191%, A F v Flasho7v 77 I 7 FIETT,

1. IDCode 3~y FFomFxy 7 LET,

4> F > 7 Flash ZHELET,

3. WHEBRDLIENE I ML, AT —F AL VAKX ZHAH L TT
ANE A OPPRAEICIE L SN0 E ) M E iR T 5 Z & THRIETX
T, NI T R TI U TEBEIONGWINS VU — XTI
A ADEEIX, ZOFETHI T EHA,

4. ConfigEnable 5 0x15 Z =5 L £,

5. 7ur I IUTNETTHET, X-page B T1 T OEZIALE
77

6. Config Disable i1 Ox3A Z %55 L £ 7,

7. Reprogram 43 0x3C #i5{5 L, 7 /341 AT — X % Flash 225
SRAM (2 — F4 5 X 9IZLET,

8. Status Code/User Code ZHi/+ i L T — RRFE) L7c & 5 D% fife
HLET,

N
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719 &> F v F Flash D7 /S I 7O 78—F ¢—k

< Start >
|§ tg:eocclfe Y See Read ID Code

Ne— ——vV— ]

-
Ve

Erase Flash

Program readable-pattern
» Y " ito the first Y-page

N, I

~_Transfer ) N
Config Enable Instruction
(0x15)

Program Bitstream into
pages. One X-page is the
basic unit, and one X-
page consists of 64 Y-
pages. Each Y-page is 4
bytes.

~_Transfer .
Config Disable Instruction
(0x3A)

See Read EFlash N
< ey e | S

N
Y
Transfer -
Reprogr(zzl)mslcrg)structlon Same as FSfile? N—
X
Y
Y v
Transfer
: Program autoboot-pattern
Noo p(cl)?(gtzrsj ction into the first Y-page
Y

C End }

1 X-page #7177 A3 5 F)E
7-20 1%, 1 X-page 7’17 7 A3 HFIETT,

ConfigEnable fii1 0x15 Z {5 L £ 7,

EF-Program 4 Ox71 22415 L £,

Shift-DR IZA - TT7 FLAF—& 235 L £41,

1 X-page DT — X HEXIAHLET,

1 X-page 1% 256 /XA bk THERLK S LTV ET, 64 [B] x4 234 NEID X

PwbdPE
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NCTe T AIET, Y-page DT —H EXIALIILSB 77— A
FTY, K7-20 LT 7EE0,
5. 1X-page DEX ALK, GWIN-1(S)T /3 A AITi% 2400us D7 1 v
2. GWIN(Z)-2/4/6/9 < V) — ZIZI3 6us D7 1 v 7 BLE T,
6. 1X-page D7/ I I TNETLET,
R
17} LA E3F 32bits T, 05 BT 6 Ey MATRSRET, BZE, T FLAR
b’ 00010011(0x13)DHFA, HEXAENSDT FLAILD’
00000000000000000000010011000000 |2 72 ¥ £3, ZOF KL AF—X|LLSB 7 7 —
A NDIECEZIAENET, HEOE Y hOFEZALSE T & [FRFIC Shift-DR 26 Vv v
TTUNLET,

B 7-20 X-page 7r /5 I D7 a—F ¥ —h

( Start )

\
Transfer Config-Enable
Instruction (0x15)

Y
Transfer EF-Program
Instruction (0x71)

Addressindex >0 Y- Run-Test 16000ns

7

p=

\
Transfer address data

(LSB)

Run-Test 16000ns

Y
Execute 64 times: program
Y-page.

Run-Test
6uS (GW1IN(Z)-2/4/6/9)
Or
2400uS (GWIN-1(S))

A

( End )

1Y-page 71 AT BHFE
Tl T I T FINEOR/NEAE LTO Y-page 71 7T I U 7ITE
WTIE, 4314 T EIZLSB 7 7 —A MDIATEZAENE (X
7-21),
FIRAENTH L, FBEZABLDTET T 2D %FF272H O Run-Test 73
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77 4F¥ a2l —3 g F— ROTEH

VEETY, 61T, JTAG 7 v v 71%, e/ NE RIS 2 7o W &

0 E9 (& 7-9 M),

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

RS
Configuration Data 7°& b7 4 /34 b ZHfG L £ 373, Shift-DR TOF — & # &AL

Wi, & MLE Y b EZRALET,
X 7-21 Y-page 70 75 I D7 a—F ¥ —h

( 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 v F > 7 Flash Z#AH T FIE

LLFIEA > F > 7 Flash Bt LFEIE(T 2 2 X)OME T, ZD8
B JTAG @ TCKIZIZAW I EOBEHDH Y A, X 7-22 12774 Y
T,
A2 F w7 Flash O LIX, Flash 7’0277 I 707 a2
EReTZEnTEET, LEL, FTEZIAE N Readable-pattern
DEEICHZI TH D Z L 2R T2 MNERH Y £9, GWIN DG4,
Readable-pattern @& X iAZA %% . JIAIZ Reprogram(0x3C) & Noop(0x02)%
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7Ta 7 4FXa2lb—3 g% — RO 72JTAG a7 4 Fal— g

K’ET D L. A F v 7 Flash % Readable JREEIC TE £97,

FNE OB -

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

ConfigEnable fi45 0x15 Z5{5 L £97,

EF-Read 4 0x73 #i55 L £,

Flash i LOBIMET L2 0x0 #3385 L£9, =D HETA VT

v 7 Flash #7177 59 5 FED X-address E X AL L [F LT,

64 Y-page Dt AH LI, 1 X-page OFiAH LI L £,

6. TDOT NLVAIZRBEMICHIFIE 25720, 1 X-page ZweA 772
T RLAZHIEETOLEITHY 5 A,

7. @AM LFE T, ConfigDisable 4y Ox3A #1565 L CRIRZK& T L E
SRS

X 7-22 4 >F v 7 Flash B\AHLO 7w —F ¥ — |

.

o

a N
( Start J
o 4

~—__ IDCode — '™
1D Code

N

See ReadlDCode —

Y

Y
Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data

v

Read pages
Transfer
Config Disable Instruction
(0x3A)
( End -y
o /

1 Y-page % #HiA4H 3 FIE

Y-page DEXIAL ELLTWET N, Flash E X IALDFFHLERN H
Y FH A 7-23).
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ROIWCHAEN DT —21%, &K FLE Yy T,
] 7-231 Y-page e AH L D7 v —F % — b

_——
|

Move TAP to SHIFT-DR

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

i

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

|
e
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Ny 2 759 RFrsF I 7 (Background Programming)
BUEDOHREICHEZ 5 XTI Flash 7' 0 7 7 AL TT A ADT —
AN =L« T7ANET v T T VL—RTHE(Nv I T RS
n7TIVTVPRERGERODET, ZOHE BILWT—Z XY
—h s Ty ANER— T L0 10 DREZHERFT D 2 ENTE T,
TEIZ, GWIN-A SRy 7 7T RTual oI 0 JEER LA F
v 7 Flash T —X %7 v 77 L —K+57n—F%—TT,
M 7-24GWIN-A RNy 7 7739/ a0 707 —F%—h

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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N
K\, Start )
f

Run-Test/IDLE

Shift-IR

(Transfer Sample Instruction

0x01)
I

v

Update-IR

@

A
Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR

(Transfer Extest Instruction

0x04)
[

v

Update-IR

v

Run-TEST/IDLE

/’4‘;\
( End )
N4

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

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

Z 7 F v 7 Flash £ 72135 3iAF SPI Flash 7w 75 I 7

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

JEE— RTCEE9d, A7F v 7 Flash 1ZJTAG 2@ U CHEHEI 0 /T 2
VITTEET,
R

GW2ANR-18/GW2AN-55 (21X, SPIFlash 23 AENTWET, DT 7T I 7
FiEIx, GW2A-18, GW2A-55 & [FAFETd, GW2ANR-18/GW2AN-55 ® 4 KDAMER L
(MCLK, MCS_N, MI, MO)iZ7 v —7F 4 ' 7 DEFICT HMENH D £7,

X 7-26 JTAG A > #—T 2 —A %N LA T7F v 7 Flash 7’0 75 I v 7 OEHEK
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72JTAG=a 7 4 Fal— g

UG290-2.8.1J

(GW2A(R)-18/GW2A-55/LittleBee 7 7 I U —)

FPGA
Flash

TDI MCLK » CLK
TCK MCS_N » CS N

JTAG PORT - -
TMS Ml < DOUT

< TDO MO » DIN

N
R

CORNIITAG A v H—T =2 — A% N LA T7F v 7 Flash 70 7o I 7T Og/N A
7 LT,

X 727 JTAG { ¥ —7 = — R %4t LT lBiAH Flash 7'vu 75 I v 7 OEEGEX
(GW2ANR-18/GW2AN-55)

<
< FPGA éﬁ
Flash
b | TCK MCLK CLK
TDI MCS_N CS_N
JTAGA PORT
™S M — | DOUT
<«— | TDO MO T» DIN
TR

ZORITITAG A ¥ —T = — A%t LIZ#A A% SPI Flash 7’2 77 X v 7 D/
27 LKTY, MSPI D 4 KD E L (MCLK, MCS_N, MI, MO)IZ7 m—7 4 7D FE FIC
TOMENRDHY £,

JTAG-SPI E# %2 FA L7-A7F v F Flash 7u /537
TOEFE—RTIEJTAG A VX — T =— A% LA 7F v 7 Flash
oa T A LET,
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—

FOEMIT. JTAGA v X — T =2— AKXl TFlash DA V% —7 =

2T A Z LT, 2—H—1, JTAG IZ X Y Master SPI # 1

V7Tl —RFLTCSPIFlash 727 7 A LFET,
RS

0x16 DFEEH. FPGA 13 JTAGE5 % MSPI v C#E: L C SPI Flash # =2 7 ¢
Xal—arLET, JTAGR Uy hENd &, Z OREEIRITENC /Y £
R
SPIFlash 267 —% %V — RNy 735846 170y 7 BOT— XX TY,
il 21X, Flash ID Code # U — RN 7 354 OXOF s OEER. 331 o
F—H U — KRy 7T DN, EHIZ1 70y 7 OEERLETT,

SPI¥ A I 7% alb— T 5I1%, JTAG X, SHIFT-DRIREETH HLENRH
v ET,

X 7-28 SPI Flash u 77 I v /D7 —F ¥ — b

See read ID Code

v

JTAG reset ———

Transfer Program_SPI
Instruction
(0x16)

Erase SPI-Flash through
JITAG

v

Program SPI-Flash
through JTAG

@ Y Read SPI-Flash

Transfer Reprogram
Instruction Y-
(0x3c)

Verify successful

Transfer Noop Instruction

(0x02)

end N
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SPIFlash {HED 7 0 —F v — h &2 7-29 IR L £ T -

X 7-29 SPI Flash {HED 7 2 —F ¥ — b

N

o

Jtag reset

v

Jtag transfer
program spi
Instruction 0x16

CSset low

v

TDI send 0x06
( write enable)

v

CSset high

v

CSset low

v

TDI send 0xC7
( write enable)

v

CSset high

osSelo

(wa )

SPI Flash {HED 7o — 3k D LBV TT

JTAG Vv k,

JTAG % program SPI #35 0x16 % #iiik L &£ 9 (LSB),

JTAG % (TCK., TMS. TDI, TDO) i%. Z#.<1 MCLK, CS,
MOSI, MISO (8= E T,

JTAG T CS % Low (Z L. MOSI (245 0x06 Z E X AFHF T,
JTAG T CS # High (= L%,

JTAG TCS % Low (Z L. MOSI (245 Oxc7 # EXIAFHFE T,
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7. JTAG TCS % High [z L £,
SPI MEV—IREETH D D& R L ET,
9. HEKT,

©

SPIFlash D1 ~X— %7 a2/ 5,45 70—% FXI < LET, SPI
Flash |, W—7"TR—=y 2t/ 753 FET,

7-30 SPI Flash D 1 R—Y & 7Fu /I 54572 —F ¥ —h

h 4

“?3 tr?:i‘elr TDI send 0x06
prog p (write enable)

Instruction 0x16
h 4
CSset high
v
CSset low
h 4

TDI send 0x02
( Page Program)

h 4
TDI send 24bit addr

TDI send 256 Byte
data

CSset high

sdoo| weibo.d abed
=2

N

A 4

CSset low

A 4

TDI send 0x04
( write disable)

h 4
CSset high

Loop end?
(loop = fssize

SPIFlash D1 X—Y %7 v /7 L5957 — |3 ROLEBY TT
1. JTAG VU Ev I,
2. JTAG | program SPI fin75 0x16 Z izt L £ 37 (LSB).

UG290-2.8.1J 79(136)




77 4F¥ a2l —3 g F— ROTEH

T2JTAG=Z 7 4 Falb—T gy
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JTAG {575 (TCK, TMS, TDI, TDO) %, £#Z4 MCLK, CS.
MOSI, MISO (Z#ft v E 1,

JTAG TCS % Low (2L, MOSI (271 0x06 & H EIAEE £ T,
JTAG T CS % High (L £,

JTAG TCS % Low (2L, MOSI (Zf4 0x02, 3 /314 hDT RL &,
BLU256 N1 FDfs T —F 2 EZIAEEET,

JTAG T CS % High IZ L £,

SPINEY—IRETHLNZMER L ET,

JTAG TCS % Low |2 L, MOSI 21 0x04 #EHEIAEEE T,

. JTAG TCS % HighiZ L £,
AXR=UDOTu T I UTKT,

SPI Flash 7 —X% A R U —2L « 77 ALDY — KXo 7 LRGEED 7

2—Fr— M, 73117 &B0 TY,

7-31 SPI Flash D5 —X A hU—Ah « 77 A VDY — KRy 7 LRITED 7 0 —F
*— b

Jtag reset

Jtag transfer
program spi
Instruction 0x16

CSset low

v

TDI send 0x03
( READ)

v

TDI send 24bit addr

v

TCK send one clock

v

Read one Byte |«

AlIaA 979 so1Ag eleq peay

CSset high

end
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SPIFlash DT —4% 2 h U —AL « 77 A NVD Y — K v 7 LREED 7
2—IkD LB TT

1. JTAG U &Y I,

2. JTAG ! program SPI fin45 0x16 #5126 L £9°(LSB 7 7 — A K),

3. JTAG{E% (TCK, TMS, TDI, TDO) i%. ## < MCLK, CS,
MOSI, MISO (Z#ii S E T,

4, JTAG TCS % Low (Z L, MOSI{Zm4 0x03 5L W3 31 FDT R
LAZEZIAEEET,

5. JTAG TMCLKI{Z1 oD 7 v 7 #ik G387,

6. JTAG T1 A FFOF—4%2U— Ry 7 LET,

7. V=R 7 L7 —Z bEBEZRAALLET —2Z L, R ThHIL
B DNSA FETRONAA i Lig S £9, A CTRITEL—
ThHYry 7T RLET,

8. JTAG TCS # High i L £,

9. U—FRy 7 LREREKT,

[ 7-32JTAG TSPl £ I = L'— b LT 0x06 AR &5 T2 ¥ 1 I 7 R(GW2A

¥ —2)

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 18 17 18 19 20
TCK SN ) I e e I A o v
TAP States @ (B X @)
™S [ [ [ - 008 (M5B J-—l—
TDI :: DR7. DRE. DRS. DR4 DRB’W‘ 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 CTSPI # I 2 L— b LT 0x06 15 #XETH XA IV 7 K(GWIN
) —X)

1 s 3 4 5 ] 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 ral 22
TCK SN e e e e S N S B |
TAP States & (OX B XD
™S |—| |—| l—-L 0x08 (MSBY J-—l—
TDI :: DR7 | DRE | DRS | DR4 | DR3 [DRZ DRI |ORD ='

TDO

1 RunrTest/Idle
2 BSelect-DR-Scan
3 Capture-DR

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DR
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JTAG Boundary Scan T® SPIFlash v 753 7

Z O — FOJFFLL, Boundary Scan @ L% L C SPI & Bt
THECOREBEEESTHZ LT, SSPIXA IV T HFERL, FrFv
7 Flash #7175 A L%,

ZDOE— KT &N 5 Boundary Scan Chain DE X138 £ b
T, %2 By FOMAEDENE L OWREBICHHE L E (3 7-11),
Boundary Scan Chain ® 2 [a]26{5 Z & 12, 1 [F O SCLK BRE3 52 T L E

R

& 7-11 £ 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

o ctrl: 0 THN. 1ITANERLET,
e data:0iXLow L~ 11T High L~ Lva#LET,

X 7-34 Boundary Scan & — R4 L7 SPIFlash v 77 I 7070 —F ¥ —
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v

%he?\ Y See RaadIDCode
~——_ IDCode —

{
N

Transfer
Config Enable Instruction
(0x15)

Y
Transfer
BSCAN_2_SPI Instruction
(0x3D)

 J

Program (or read) SPI
through JTAG

Y
Transfer

Config Disable Instruction
(0x3A)

(‘/ End >
o ,
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7a7 44X alb— g F— ROFEM T2JTAG=Z 7 4 Falb—T gy

Status Register DFtAH L (0x41)

Status Register Z#Hi 3 =2 & T, T34 ADIRRER Tifksd T
F9, BlxIX. wakeup D), FAHIAHBTT —DHMEELR SR TEE
7

Status Register 1355132 £y NV | s Ll 0x41 T, i
HHL A 2713 Read ID Code & [RIEE T,

Status Register D&t v FOERIX, £ 7-12~FK 7-14 |[Zx7@# Y T
‘g—o

7z 7-12 Status Register D% M DER(—)

Device
Status GW1N(R)-(1/4B/AC/4D)/GWI1NRF-4B
Register[31:0]
0 CRCErrorFlag(1: =7—&®b, 0: =7 —72L)
1 Bad Command ErrorFlag (1: =7 —& Y, 0: =F—72 L)
2 ID Verify Failed ErrorFlag (1 : =7 —®Y, 0: =7 —72 L)
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 0
10 Non-jtag active
11 bypass state
120 Gowin VLD(1 : 1E%;, 0 : %)
13 Done Final(i@% ., v— R2BB LIZGAIT 1, v— RO L5413 0)
14 Security Final(1 : €% = U7 4 B> EBFEZ), 0: BEX=2UT7 4 By M3
)
15 Ready(1 : 1E%, 0: %)
16 POR(1 : 1IE%, 0 : %%
17-31 0
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7Ta 7 4FXa2lb—3 g% — RO 72JTAG a7 4 Fal— g

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

7z 7-13 Status Register D% E > FDER(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 : % =2 U7 s B> AL, 0: EX =2V T 4By M3
%0)
15 Ready(1 : %, 0: %)
16 POR(1 : IE%#, 0: #%)
17 Flash Lock
18-31 0

R
* Gowin VLD X4 > F v 7 Flash |ZBE T 5 /8T A —H T,
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#< 7-14 Status Register D& E >~ 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 LI25GAIE 1, 72— RBRBLZ54150)
14 Security Final(1 : ¥ 2 U7 (B h3F%). 0: ©Fa T ¢ By hAE
)
Encryption Format(1 : B S5t S 7cT7 — X A MU —A - 77 A LBMERA S
15
TW5)
16 Encryption Key Match(1 : F—231E LV, 0: F—2[E-> T\ 5)
17-31 0
GW1N FPGA 5 /51 A (LittleBee 7 7 IV —)pFu /537
AT —H ALV ALZDBit-15 READY |, 7Y u /7 I i —
NoLLGEIZDOHROX0ZRELET, 7R 7T I TBRICHEAT LT —
\ZiX, CRC=7—, RiEZ =z~ K, IDCODE DA—E /2 EnH v £
R
AT —H ALV A K Bit-15 READY 7 0x0 ZiK L7868, # v m—
KT —DFKNZ AT —H ALY AXOBIR[B0] CHERT LI ENTEE
UG290-2.8.1J 86(136)




7Ta 7 4FXa2lb—3 g% — RO 72JTAG a7 4 Fal— g

UG290-2.8.1J

TO

AT =R ALV AZ Bit-13DONE I, # 7V u— DRI Lo %
WDz, ®IZ READY (Lfizl) & —cM L2 dnidie s
TBMTHEATL LI TEEE A,

GW1N FPGA 5 /31 X (LittleBee 7 7 X V=)D AT —HF AL T R Z DK

Yl

0x0001B020(t* = U7 4 Ew F3 112 v F S TWARW)IE,
FPGANWIEHIZa vy 7 4 Xal—varySnkl taRLET(F v
— K7 —% 73 SRAM L it A SN D A[REER H DT, T m &7 v 3
CTCIIHER S NLERA),

F72. 0x0001F020 (¥ =VUT s by ER 12y haivd) b,
FPGAWNIERIZary 7 4 Fal—Taranl-l xR LET

DFV, FUru— RS LIEGEDAT —F ALV AL DIRYE
ITRDOEEH TY
Bit-16 POR = 0x1
Bit-15 Ready = 0x1
Bit-14 Security Final = 0x1 % 7=1% 0x0 (_LFE& )
Bit-13 DONE Final = 0x1
Bit-12 VLD = 0x1

GW2AFPGA FXAf A(Arora 7 7 X Y —)DFu 7 I 7

GW2A TN\, A&7 a7 L3555, UFOEy MI7ve s3I
THIZORERIN, a0 RETTH5EHBNZ0ICZ T
SNET, 2EV, 2028y FORMKHIRAT —Z ARV L, HIZ
Ox0 & 720 £,

® Bit-15 Encrypted Format

® Bit-16 Encrypted Key is Right

F72. GOWINVLD A7 —% At ML, Flash NEDT /XA ZZD
A SNET, E->T, GW2A T34 2D Bit-12 $ 0x0 ZiX L £7,

GW2A FPGA T 3A A(Arora 7 7 X U —)D AT —F AL TR Z DR Y fH

0x02020(t ¥ = U 4w bR 11ty &AL TW W)L, FPGA
MIEFICary 74 Xalb—varanfcl tzrlLlET(Fvre— N7
— X% SRAM LRt A M SN D A[REIER H D Tod, 7 m & 7 v a Tl
RN EHEA),

0x06020 (EXx=VUT sty b1ty F&aiLd) &, FPGANIE
WIZar7 4 ¥al—var&nkzltEarLET,

DFED, FUru— RBRRALEGEDAT —Z AL VX Z DR E
IRDO 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 —R ALY AR DFEMITHONTIZ. TGOWIN FPGA Status
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Register Codes(TN711)J] #ZH L T 7230,

status code =7 —D 2 J 7
SRAM D=7 X ab—3 g RFlash D7 v 75 3 0 7 %47 9 |
I, BIfED status code IZ= T —NRNWZ E AR LT ZEN, =7 —
DHIGEITIUTOFRIETCET—2 7 U7 LTI
GWIANX)T A A DA -
1. Reprogram(0x3C)fn+ & 45 L £ 9,
JTAG Reset,
3. ISC-ENABLE(0x15). ISC-DISABLE(0x3A). ISC-NOOP(0x02)fn4s %
AR 2505 L £ 9,
4. 100ms #EIEL £,
5. ISC-NOOP(0x02). ISC-ENABLE(0x15). ISC-DISABLE(OX3A). ISC-
NOOP(0x02) 45 % E%AE L %3,

N

GW2A(X) 731 ADGH
1. ISC-NOOP(0x02), ISC-ENABLE(0x15). reprogram(0x3C), ISC-
NOOP(0x02)#n A IER 515 L £ 77,
2. 100ms EHE L £,
ISC-DISABLE(0x3A) & ISC-NOOP(0x02)fn 43 Z IEW 155 L £,
4. 100ms EIEL £,

w

User Code D FAH L (0x13)

User Code (34732 By hd V| BiAH Lanaid 0x13 T, FiAr
L% A 271X Read ID Code & [FHETT,

User Code |35 7 # /L N CTFS 7 7 A /L™ checksum fET&H 1 |
Gowin Designer THEFR CTX £,

Reconfig (0x3C)

ZOmEO&ENE, FPGA S Flash &7 —# A RN —AL « 77 AL
ot L, SRAMIZe— RT3 L9127 5Z & T,

JTAG TJIEIZ Reconfig/Reprogram(0x3C)ii4. Noop(0x02)fm 4 & ik
FTo2LT, 7/ M A2V —RIHELZENTEET, ZORRIL
Reconfig N B> U AL E LT,
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77 4F¥ a2l —3 g F— ROTEH

7.3AUTOBOOT =7 ¥ = L — 3 /(LittleBee 7 7
TV —TOHYFR—])

FA —F = — v DEFIX
X 7-35 FA ¥ —F = —r DR

JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK » TCK
< < 2
T™S T™S O » TMS (o »TMS
TDI TDI I'Z" TDI % DI X %
7 56 w 26w ooy
<0 Z <O Z <O 5
wuw O TDO ww © TDO UJLIJDTDO
e o re o o

TDO T

A A A

\ 4

N—F 77 AV

=TT 7 AN OWNTIR, BT 7 =H0 « B — MIBRIW
EbhEL I,

7.3 AUTO BOOT 27 4 ¥ = L—3 3 (LittleBee 7 7
Y —TOHZPHE—})

UG290-2.8.1J

AUTOBOOT =27 4 F a2l —3 3 EF—RiL, GOWINE I a4
7 & —75 LittleBee 7 7 I U —ARHERM: FPGA DA A& > N A U4
MWOEOICEAN L2y 7 4 Fa2l—2 g F—RTd, Arora 773U
—FPGA #/,1X AUTOBOOT 2> 7 4 F =2 L— g U E— REYAR— |
LEHA, AUTOBOOT =27 ¥ =2 L —3 3 »F— RTIE. FPGA IZ
RO —=T o THNa L T 4 FXal—ar A2 —T 2 — R TET D
A rF vy Flashmb b8y RA N — AT —FEmAH L Tay
T4 F¥a2lb—ar$52ENTEET,

AUTOBOOT @t 7 4 ¥ a L —3 g U E— REEHAT 2546, £
a7 4 Xalb—varT—XEIJTAG A v X —7 = — A% LT FPGA
DA F v 7 FlashiZ7 v 77 AT H5MENRH Y £3(X7-4 /), RIZ
MODE fE#"000" I L, XU —7T v 79250 F721E Low 7L AT
RECONFIG Nv > % FNU 45L&, FPGAIZHEIIICE Y FA KU —A
F—EEkHmArH L a7 4 FXal—ya 2 ETLETa—F—N
MODE fEZ"000" 125X E L= a. Gowin 7 /oI 077 vo=T %
fEHLTCAF v 7 Flash 777 A 1L7-%. FPGA IZHEMIC
SRAM #2217 4 ¥ 21— 3L TCAUTOBOOT #5217 L4, 4
F w7 Flash DA L AF v A UVEMEICED, a0 7 4 F a2l —2 a0
K om— RN S v, 23R T,
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GW1IN(R)-9 33 X T'GWINS v U — X FPGA X, LittleBee 7 7 3 U
—Dfthd FPGA i L&~ T, 2@ AUTOBOOT =22 7 ¥ a2 L—3
a UERITEYAR—NLET, DFV, NU—T v 7%IZ AUTO BOOT
a7 44X ab—raryBNRBRLIESGAE, 735 AXAHNIC= 7 4 F
alb—arE2RHMTTCEET, 27 X2 b—Ta ORMKOD
FRIZIX, IDKFAEC 7 —, CRC=T7—, BLUMSTI7—2RHY £,
R
o F T Flash iR FECEDE Y FA Y —AF =21V HOBTT, 327 ¥
L— g VOFRITT RLAIERECE £8 A,

74SSPl 2 7 4 Fa2b—TgrF—F

SSPI(Slave SPI)Tix, FPGA [£A L—TF R4 2 LUTEMEL, 4
HHost [ZSPI A > X —7x—Z% ML TGOWINEIa &7 X —
FPGAMIW A a7 4 X2l — a3 LET,

741SSPI 27 4 F=2b—a s EF—RFOE YV

UG290-2.8.1J

SSPl a7 4 Falb—r gt — RIBEET L EINIER 7-15 1R T
LBV TT,
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77 4F¥ a2l —3 g F— ROTEH

74SSPl =27 4 X2l —v g F—F

UG290-2.8.1J

F715SSPI a7 4 Xab—TarsE— ROV

4 /O %47 | A
|
. Low L ~L 3L 2 ¢ 3 LW GowinCONFIG =
RECONFIG_N WELDFH | R IR .
fw7y7o~/74%zv varvEBBLES
High L~UL : BIEET A A7 /73 v
T e a7 4Xal—arETHO2ENT
xFET,

READY Vo Low L-UL : SRS R s o307 - a
V74X a2l =g BT ENTEEY
oo
High v~ 7 m 7 o337 «ar7 %o
L—ya UNIEFIZETLEL,

DONE I/O Llow L~XL . T u oI/ s ary7 X a
L—a UNETLTWRWN, REELE L
7~

l, a7 4 X2l — g E— ROBRRES,

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

TINT v | NET
SCLK | ANhoway s
L,
CLKHOLD N N Dg5y | 727 T 4 7 High
TINT
SO 0 FPGA 72X Host [IcF— 4 /1 L £
Sl | Host 78 FPGA [T —X# Z A LET
L,
SSPI_ CS N NERDFIV | SSPIDOF v 7R L7 MER, 7277 47 Low
TINT
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742SSPI 2L 7 4 X2l —LarvE—RFDF¥A I VI

SSPl 27 4 X2l —YarET—ROXA I U7X, 7-36 |
Y TI,

X 7-36 SSPI 27 4 X2 b—a VE—RFDFA IV ITH

READY I[
SSPI_CS_N ——\ ) 1
CLKHOLD_M
I Y X X
Tsspis Tsspih  w Tk t »
SCLK —'—\—/j—\.
. Treadytsclk g ‘W' “Tsdico  Tsckicx
S0 { valid data x valid data }
TDHA IV TIRTA=HE, RT-16 13480 TH,
£716SSPL a7 4 Xal—vayET—RFDFA IV ITNRGRA—F
INT A —
a | AT A—s R JoME | Rl
4
Tsclkp SCLK ® 7 v 7 %A 7 )L (SCLK clock period) | 15ns -
et S.CLK. 7 a7 @ High L~LEEE](SCLK clock 7 Bns i
high time)
oot SCLK 7w 7 ® Low LUK (SCLK clock 7 Bns i
low time)
_ SSPI PORT ®% v k7 v 7 (SSPI PORT
Tssp|s . 2ns -
setup time)
_ SSPI PORT @ 74—/ REEfE](SSPI PORT hold
TSSpIh . Ons -
time)
SCLK DLH TR =y Vb7 —Z H)icE
Tsclkftco 5 £ CoORKffE](Time from SCLK falling edge to - 10ns
output)
SCLK DML FRD =y UMb A L E—HF
Tsclkftex > A F TOREE](Time from SCLK falling edge to | - 10ns
high impedance)
Tosnhw CSN @ High L1312 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 Oih EN Y =y b 1-2HO
Treadytsclk SCLK = v ¥ & TORFf#(Time from READY 10us -
rising edge to first SCLK edge)

XU —TF » FERICINZ . SSPI E— F&EFEHT 51213, DL FOSAE
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EWTIZTBERDH Y £,

® SSPIA LV H—Tx—ADA X —T )L
RO =T o THOPDTDAL T 4 Fab— g U EIERIEO 2
T4 X2 b— a3 DLk E RECONFIG N IFEFD IO ITREINT
WEHA,

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

74.3 SSPI D—{xf e a7 4 X2 b— a Vs

SSPI =— KT, FPGASRAM »~7' 2 /< I .7 ID CODE/USER
CODE/STATUS CODE 72 EDfi A L, F 72134 ELIE L E (SPI Flash
REVYDT T T T EERTEET,

FPGA @ SSPI iy 13l 1 ~4 34 "6 720 £9°, Zliadb 72
<EH 120 HNA b EBBOILERRAAL FBREENET, f5E
NTWRWGE, TLRIFHRAA MMEREOBIZTH2Z ENTEETRD
%Gl 0x00 THE S ET),

R®717av T 4 Fab—a mey

54 SERARMA(RR/ A R+ 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 DR 81332 'y kT ¥, ID &R MT 0 D
HOR S 32 €y hO11000000) T, &~ B IS, CS &
High l= LE9, 510, FPGA 25 CS DIREEZ A TX 5 £ 912 Z Dk
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Rex 27 vy 7 YA 7 NVEL EHERFT DB R H Y 77,

CS M Low I/ VA Eni-t%,. MSB 7 +—~ v  CTif
0x11000000 Z#EXIALET, ZD 41 FOMTEEZ AL, 32
ya sy BERTOMNERHY £9, DL X, IDCode 7 —# 1% DO 7
5MSB 74—~ FCTIEKRT 7 b7 U bk,

X 37 ID Code DFHEAHLDFZ A IV T

cs f i

SCLK MWMWL

-= 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 & [FlEE T,

Write Enable (0x1500)

SRAM Z =17 4 X al—3 3 7 55, Write Enable(0x15)é\/‘\7§:ﬁi
ALTT S AZRET— RIZL, 7751 A Write Data(0x3B)f 4 % %%
FETE2LoICLET,

[X| 7-38 Write Enable(0x15)D % A I > 7' [¥|
T%LTuTJTI1FLﬂJTijLFUTJIILFUTJIILFUTJII
Dl % - f \ f \ ; o L
cs \ ﬁ

Do

R

SCLK DOER#ENL—/L : CS 73 High DIF, FPGAMN CSEE A2k CTEDLHI12TDH70
2V A 7L ED SCLK 3AFETE, OMmBEDEEDL Z D/ — UKD LR H D
iﬁ“o

Write Disable (0x3A00)

7 — X %%, Write Disable Z i/ L TimfEE— FAK T LT
EV, KTH, TA AT 2477 v 7 L TEEREEICT S Z N TE
jz‘é—o

[X] 7-39 Write Disable (0x3A00)D ¥ A 2 > 7'

DI Yo f . 7 7
Cs \ /
Do
UG290-2.8.1J
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EFE 0x1500 & 0x3A00 5D & A X > ZIXIZIER L T9, CS»
Low (272 o 7%, B ORENBB L. MTORENTT L%, CS %
High (27 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 Z DX H 724 A
JTTT,

F7-. SSPIIA I vy 7 Ik o> TEEIENH -, 2N 0Ome
D% T CS 28 High OEE, FPGA /N CS DIRIEEZ v 7/ F ¥ TEXH KD
WD ET2OU D7y 7 A 7 VR HBETT,

Erase SRAM(0x0500)

ZDOMmADHA I 71X Write Enable/Write Disable &[5l U TH V) |
S ONE % 0x0500 (ZE < #ix 7-721F T,
MAEIRE LIk, MANFEITINDETH2< D 10ms DEILED
BT,

Write Data (0x3B)

Write Data(0x3B)#n 5 %/l L T FPGA 7 /31 XZT —HX A KU —
Lo Ty ANVEEHEEELET,
T—HDEZIALF, CSHBLow DEETHLIVLENRH Y 7,

[X| 7-40 Write Data(0x3B)D ¥ A X v 7|

HI i A

HE_,J_UWALMJMMX_

Instruction(0x3B) : : Data

el

ii.—/ / u@@@@m@aw i

One Byte (MSB)

]
% L]
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74SSPl =27 4 X2l —v g F—F

744SSPI 2 7 4 X2l —a Vs F— RFRTOSRAM a7 4F=a

—YarvprZ7u—Fx—F
( Start )

Read Staus
Code

Y—)

Erase SRAM

Init Address

Write Enable

h 4
Write
Bitstream
Data(MSB
)

Write Disable

UG290-2.8.1J
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745SSPI 227 4 X2 L —¥ g UE— FOESK

UG290-2.8.1J

SSPIl=2> 7 4 X2l —3yarE—REFIHLZGOWIN I 24
72 —FPGABLI Dy 7 4 X2 b—3 3 »OFNRILX 7-41 1R &
BYTT.
K 7-41SSPI =27 4 ¥ a l—3 3 UE— FOERKN

Host FPGA
CLK » SCLK
DIN |« SO
DOUT » Sl
CTRL » CLK_HOLDN
CS_N » SSPI_CS_N

TR :
ZOMIESSPl a7 4 X al—varE— RDE/NVAT LK TT, SSPIE— KD
MODE fiiZx [ 001) T, flEE > DEHIC OV T 7-1 2L T2 S0,
HHEOSRAM =27 4 F o b—3 g VEEICINA T, SSPl =27 ¢
Fal—Tar- B UEFPGA D SPIFlash o7 m 77 X 72 bl H
T&%9, Flash7u /731 7® MODEfEIZSSPI 27 4 F 2L —¥
2 E—RFOMODEfE LR LU TY, =—H—iXGowin 7 /7 I 7Y
TNy 2T TCar7 4 ¥al—y g5 —#%% SRAM £ 7213 Flash (23
XIATrZ ENTE £, Flash /62— K9 5[, MODE % MSPI
MODE ([ZFH# L Tinb ., XU —7 v 7957 RECONFIG N %= ~ U 4
LTMSPIle—FRZ M) TTLH0E N HY £77,
SSPl A v % —7 =x—A%4 L= Flash 71 77 2 v 7 OEFIKILK
7-42 B X O 7-43 127 &80 TY,
X 7-42SSP1 A v #—T = —RA&ENLizAT7F v 7 Flash v 77 I 7 OEERK
(GW2A-18/55,GWIN(R)-9)

Host FPGA Flash
CLK » SCLK MCLK »| CLK
DIN |« SO MI |« DOUT
DOUT > SI MO > DIN
CS_N » SSPI_CS_N MCS_N » CS_N
CTRL CLK_HOLDN
B
e Arora 77 IV —HEITXTSSPIE—RTHFlash 7w/ 7 I 7 %% HR—hL
£

o LittleBee 7 7 I U —H /i1 GWIN(R)-9 7 /31 ZADFH A SSPI £ — K TD Flash 7
n77 I 7Y R—FLET,

X 7-43 SSPI A > & —7 = — A &4 LT-#HiA% Flash 7 v 75 I o 7 O
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(GW2ANR-18/GW2AN-55)

FPGA
Host SPI-Flash
CLK|— » ||SCLK MCLK »| CLK
DIN e———||so M < DOUT
DOUT ————— ||SI MO > DIN
CS_NF—— ||SSPI_CS_N> MCS_N » CS_N
CTRL CLK_HOLDN

TR :

GW2ANR-18/GW2AN-55 |Zi%, SPIFlash BS#lAAENTWET, 0T R s T I
FEIL. GW2A-18, GW2A-55 & [k T9, GW2ANR-18/GW2AN-55 0 4 KD AR
(MCLK, MCS_N, MI, MO)lZ7 2 —F 4 > /D E FICT 2 0ERH Y £,

Flash 7 777070 —F v —  aX7-44 \oxLET, £
9", [Program SPI Flash] (0x1600)#h45 % SSPI Z4r L T FPGA (21518 L
9, D%, FPGA X SSPI % Flash IZHEETE £9, ZHUT LV,
Host % SSPI %41 L T Flash (Z[E$#2 7 7 £ A T& ., Flash OB#E9 2% % A
SV EHSTCFlash %7 a7 I 7 TEH L9120 £9,

Flash 267 — ¥ 25T HE6. T—223 18y NMriBIET 52 &
ICHEE L TL7Z&E W, =& 21X, SSPI 2 Flash @ ID Code % @i 945
B KEOE Y NEREGTH7-DIEMD 1 7 v v 7 %G T 50BN
HFET,
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7-44 SSPI £ — R T® Flash v /537D 7 —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 FS file?

SPIFlash{HED 7 v —F v — F 2 7-45 IT/R L £ ¢

end Y-
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7Ta 7 4FXa2lb—3 g% — RO 748SPlay 7 4 F¥=21— g F—K

[ 7-45 SPI Flash {HED 7 B —F ¥ — b

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 {5 ED 7o —3kD LY T :

EEEEN

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

Device-SSPI ® SCLK, CS, SI, SO 1§ 51 FPGA W& CTE L1
MCLK, CS, MOSI, MISO (ZHEE S VE T,

Host MSPI T CS % Low |Z L. MOSI 244 0x06 #E XA H =
7,

Host MSPI © CS # High I= L %9,

Host MSPI T CS % Low IZ L. MOSI T4 Oxc7 #E£EXAFH =
9,

Host MSPI T CS % High I L ¥,

SPINE Y —IRETH AN AR LET,

HEKT,

SPIFlash D1 RX—> %70 /7o A5h4TA70—%X7-46 |2 r L FET,

SPIFlash |Z, W—7TXR—y iz u s a3nE4,

UG290-2.8.1J
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7-46 SPI Flash D 1 R—Y & 7n /I 54571 —F ¥ —h

! CSset low [ —

Transfer v
Proii?,;iﬁ:;zla"'h MOSI send 0x06
(0x1600) ( write enable)
h 4
CSset high
h 4
CSset low
h 4

MOSI send 0x02
( Page Program)

MOSI send 24bit
addr

MOSI send 256 Byte
data

CSset high

welibold abed
2

N
v

CSset low

h 4

MOSI send 0x04
( write disable)

v
CSset high

oop end?
(loop = fssize

SPIFlash D1 "= %707 I A4 57— 3RO LEBY TT :

1. BA%A,
2. Host MSPI |Z program SPI 45 0x1600 % #5125 L £ 9 (MSB 7 7 — &
~)o

3. Device-SSPI ® SCLK, CS, SI, SO 1§ 51X FPGA N TEHILE
MCLK, CS, MOSI, MISO (Z#zix X E 7,

4. Host MSPI TCS % Low {2 L, MOSI 2414 0x06 ZEZEXIAEHF
9,

5. Host MSPI T CS % High iz L £,

6. Host MSPI TCS % Low IZ L. MOSI 215 0x02, 3314 T KL
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7Ta 7 4FXa2lb—3 g% — RO 748SPlay 7 4 F¥=21— g F—K

A, BIO256 XA FDfs T — X E2EXAFEET,
7. Host MSPI T CS % High I2 L %79,
SPINEY—IRETHLIDZMERALET,
9. Host MSPI TCS % Low (Z L., MOSI IZfii4 0x04 2 E XA FHF
7
10. Host MSPI T CS % High i L %7,
11. 1= 7u I I THT,
SPIFlash D7 —% A RN —AL « 77 A DY — Ry 7 LRREED 7
n—F % — hMI, X747 27T B TT,

X 7-47 SPI Flash DT —# A U —L « 77 A VDY — KRy 7 LRFED 7 v —F

*—h

Transfer
Program_SPI-Flash
Instruction
(0x1600)

©

A 4

CSset low

v

MOSI send 0x03
( READ)

Y
MOSI send 24bit
addr

y

MCLK send one
clock

Read one Byte [€—

Same as FSfile
Loop end?
loop = fssize

Y
A 4

—p CSset high

P
D
Q
o
O
Q
Q
o
<
=
D
n
Ro
Ro
<
@
=.
<
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SPIFlash DF —Z A R —AL « 77 A )LD Y — R 7 LEHED 7

23RO LEBY TY :

1.
2.

©

A 44,
Host MSPI % program SPI #1453 0x1600 Z #5125 L £ 9(MSB 7 7 — &
)

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

Host MSPI T CS % Low (Z L. MOSI |24 0x03 B L X3 31 b D
T RV RAEEHEZIAEFEET,

Host MSPI TMCLK IZ1>D 7 v 7 2 EESHF 7,

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

U= KRy LT —X L EZAALTET =22 L, R THIR
WEDNSA NETRONANA M Ui £3, [ TRITIELV—
TNy T T R LET,

Host MSPI 'C CS # High IZ L £,

U— RN 7 ERRGEERE T,
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7.4.6 SSPI E— R TOHEE 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

UG290-2.8.1J

MSPI(Master SPI)t— N TlX, FPGA [Z~v A% —(Master)& LT, <
DSPIA > H—Tx2—A%N LA T7F v Flashmbey hARY —
LT —HeHAH L THESRAMZ a7 ¥ 21— 3 LET,

MSPI E— RTCThOa 7 4FXa2lb—aFE :

1. MODE tE' > DOffia MSPIIREEIZRE L £,

2. WOFEIZEY, FPGAIZA 7 F v Flash/»H 8y A RNU —AT
—HEHAH L TCar7 s ¥al—rvarLET,
® FPGAZEHNU—T 7 L%,
® F/-iFLow LUL/LATRECONFIG NE V% FU A LET,
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MSPI E— RTCDZ7F v Flash DT v 7L — K :

4 7F v 7 FlashiZ, JTAGA VX —7 =—AZFEHLCH 0 /7
SUUTEET, ZOHREIZEY., FPGAIZE Y FA N —LD Ny 7 T
TOURT T T =R (AT 4=V R T T—r ERFVE—FT
T T —REMEEND B E) EEBITEXET, FPRGADa 7 4 F
2b—TalrNETLESS, 2—F—IXFPGAZ /L CH LWL~
AU X2l —varyT—HEF7F v FlashiZ VU E— F TEX AT Z &0
TEET,

750 MSPI 2 7 4 Fa2l—TaryE— ROy
MSPl 2> 7 4 X2l —3 g v — NCBET A 133 7-18 IR

FLBD T,
FH7I8MSPI 2L 7 4 Xal—Ya s E— ROV
v 4 110 % A4 7 | FiHA

l,

W D55 Low L UL LA+ #H LU GowinCONFIG =27
RECONFIGN |\ o7 | axar—vavammpLss

Dava

101 BIET XA AT d I3 07 « a7 4%
rr—= N 47 A - N e

READY /o Y avEITHIZENTEET

1'00: T AT T IFI T a7 4 ¥alb
—avETOZENTEEEA

FITAG a2 7 4 X2l —g U F— ROBE.
11 Va7 a7 4 Xalb—g N
DONE I/0 EFIZETLEZEERLET,

1'00: VI3 7 a7 4Xal—ra N
SETLTWRWZ LA RLET,

, \ oy
ary74Xal—arE— NOBRRES,

MODE[2:0] ?iﬁf READY D2k EA Y =y OTHL 7Y v 7 Sk
- kA

MCLK o) FPGA D)7 1 v 7

MCS N 0 SPIlOF v 7 Vs MEHF, 7277 47 Low

MO @) Slave (2 SPIRH CTr—% &1 LET

Ml | Slave 75 SPIfEHTT —4% 2 A ) LET
READY 5D H =y U TH Y 7

FASTRD_N | hET

- 1'01: Read SPI €— K (SPI fn45 : 0x03)

1'00: Fast Read SPI £ — K (SPI f4 : 0xOB)

R :

e MSPIa>7 FXalb—TalE—RKDruayZBAEHKIZIE, £10%(Arora 7 7 2
Y —)E 7213 +5%(LittleBee 7 7 I U —)DFENH Y £,
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o MSPIl=v 7 4Falb—aE—RNDJ/ vy EEIT66.6MHz Z# 2 TiX72 Y

A,

° 7 v v 7 BN 30MHZz~66.6MHz D54, Flash D& T 7 & A€ — N & {#H
L. M CFASTRD N B> % Low I NVE O T 5308 RH Y £9, FASTRD N
Vo Low iV E T Listk, 7oy 7 B E SMHZ L BT 30X H Y £

—aﬂo

o U uyvJEEN 30MHZ LT DBE, FASTRDNE 27 r—7 1 7O EFIC

LEY,

752MSPl 27 4 X2l —3 g F— FOEEEK

MSPIZ 7 4 Fal—va = ROLBEOFT7F v

FlashO#%3 1 XX 7-5012~rT L B0 T,
7-50 MSPI =27 4 ¥ a2 L—3 3 VU F— FOEEN

FPGA

———» FASTRD_N

MCLK

MCS_N

Ml [

MO

TR

EBIEMSPI £ — FDR/N AT AMTY, MSPI£— K¢ MODE {ii 1010]

AT

SPI Flash

CLK
CS N
DOUT

DIN

(GWINR)DEA)E721% 1000] (GW2AR)DHA)TH, O FEE L OHEEIC SN T
I 71 28R LTI, MSPl 2o 7 4 Fal—are— RO ay 7 8N

30MHz LA F oA, FASTRD NE 2 7ma—7 4 7 OFEFICLET,

JTAGA VX —T =— A% N LA 7F v 7 Flash 7a /I 7D
B A2 7-51 1xvLEd, SSPI A v ¥ —T = —A& N LA T7F v
Flash D7 v 75 3 o 7 Ok IOV TIE, 7-42 2R LTL 2

Uy,

751 JTAG A V' F—T 2 — A% N LicAT7F v 7 Flash D70 7T I v 7 OEHRE

UG290-2.8.1J
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FPGA
Flash
» TDI MCLK » CLK
» TCK MCS N » CS_ N
JTAG PORT -
» TMS Ml [€ DOUT
< TDO MO » DIN
N
: =
e

ZORIFIITAG A v X —T =2— A% N LA T7F v 7 Flash 7 a /T 2 T O/ A
TFALAKTHY ., MOBETEE L OEFICOWTIIN 71 2R L TN,

7.5.3 MSPI E— R a7 4 a@; L—v g VBT

UG290-2.8.1J

GOWIN & FPGA # 5 dam %, EIREAZIZ 1 Blo B8 MSPI =2~
4¥1v—yay®ﬁﬁwﬁ%ﬁf FLET,

GW1IN(R)-9. GW2A(R)-18, B L TNGWINS v U —XHLE X, Z D
TSN TWET, DF V., EBREAZIZ M$H2/74%1V*Va
VR LTS A. EROT AL AL, PAR— P EN TV A ERITEIET
HEMICH a2 7 X2l — a3 T&ET,

e GW2A (R) -18 v U—XFPGA I, Ait2HDar 7 X2l —v

a VTR R— P LET,

e GWIN (R) -9 £7/-1Z GWINS 'V — X FPGA 1%, A& 3mmp =

T4 FXalb—varyifreR—brLET,

° :y74¥;v~yay@%%@%ﬁmmJDﬁﬁii~\mez
VBXOME T —0nH 9,

:/74%:V~V5/#%%Ltﬁu\3H$ IR OFRITOT-
OIZHID SPI Flash £ 7 N A ZFFETE £, ZOKREIZ, =7«
Fal—valORBOV AT ZBWL, a7 X2 b—arBDRK

L 723412 Golden (fallback) Image(Z—/VT > (74— Ny ) AR
— V) — R L7DICbHTEET,
R

ID Code AffiE->TWA2, By A M) —2D~y X —MmESNEE> TWBE5A. T8
EEN7/-SPIFlash 7 FL A ClEBI S £ H A,

Place&Route # #1174 554 . GOWIN EDA 7 —/L @ Bitstream 4~
varyEFEH LT, o SPIFlash 87 FLU A ZfEETE £ GEMIC
DOWTIE, 754 MULTIBOOT =2 7 4 X a2l —ra 22T A
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Vo

754 MULTIBOOT =27 4 X2 bL—3 g Vv

UG290-2.8.1J

MULTIBOOT =2 7 4 F 2 b — 3 F— RNTlEX. FPGANRAT 7T v
7' Flash DR %57 FUANHEyYy NA N — AT —X &AM L, 23>
T4 ¥al—varLET, MSPIE— R&HHK— 3425 FPGA #5134
RCZDE—RFEYFR—-FLET,

FPGA OEFEHR A% DT 7 /v s ® Flash &#)7 K L A% 0x0000
T, ZHTFIC#HE Y RA MY —2or— RIZEHINVET,

Gowin @ Programmer Y 7 b = 71X, WETLHZ LA T7F v 7
Flash ~# DOy A N — AT —X 2 EBZADZ 2V R—FLE
77,

GOWINEDAY — /L ZfEH LTy FA MU —AZERTDHHEE, <
—HF—lFe—RFT25KOE Yy N A KU —A® SPI Flash &Z#7 KL X %5
ETEET, 2F0, BHEOLE Y FARU—LAD~y X —|Z1%, Flash N
DKDOE >y hA KN =AM EEFET Y 7T RUARGENLTVET,

EIRE A%, FPGA I Flash 7 K L & 0x0000 75 O #Eh %2 B 8z
HITLET,

RAIDOEEFATHRICL, FPGAREH D a7 4 Fa L — 3 UKk
TV HR— T 25856, ROEEBRITTE, BIEOE Yy FA KU —LAD~
v X —N?D SPIFlash ¥ > 77 RLATIRESIN-EY FA MU —AA
A—=UPMERESNE T, ROEEGITH R LG AIL. FPGA TH AR —
FEnTWbar7Z s Xal—yarifToRKEICET I E T 0
T ALY IR L ET,

FPGA O &EJF#HE A%, RECONFIG N AJIEE% Low IV H T L
THROE Y A M) =AY v I T52LHTEET, 2084, SPI
Flash % > 77 FLALBIEDOE v F A R U —AD~y X —|RFS T
F9, RECONFIG N % U —3 2BFEICH|IRIZ /2N EiZiERELTL
ZE,

EHEMEDE VO Golden Image £/ L7 MULTIBOOT =27 4 ¥ =2 L
—vayv

UJE—rD LT 4=V F] EY A=A Ty 7 TF—rah
A= 35701z, [FHEMEDE VW Golden Image 2 MULTI BOOT =2~
4 F¥alb—raryTHEHATEET, Z O Golden(fallback) Image i%. &
DEy FARY—ALELTHEIZATZT v 7 Flash IZHRAFTHZ & 2B8D
LET, LTFOFITIE, BIEA A—2 0x0 £7213 0x1 23MEHEH L T\ 55
Gy BIUIEOA A=~y X —DSPIFlash 7 RV AZ Vv 7T KL R &
L. RECONFIG N Z Low [Z7 VW H 7 LTIRDE y FA R — A%
H—RCEET, ZOTVv 7T RLAE, Flash DIROEMEAS A—T D
ELENT R LA, F721% Flash @ Golden (fallback) Image D L#E) 7 KL X
IZT 52 ENTEET,

Flo. TRTOEEAS A=V NEESINTZYA. FPGA 1% Golden
Image NEUG &5 £ TFlash 7 KLU A& H LT £97,
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UG290-2.8.1J

T _TD Flash £ A—IYNHE L TWAEEIEL. JTAG/SSPI A v &% —
72— A% LTCSPIFlash 2/ 70 7 7 AT 50 RHD 9,

B 7-52 Flash A EVHNDE Y hA MU —& « £ A—VEEDH]
Flash
Working Image 0x0 SPI Flash Address = Ox1

Working Image 0x1 SPI Flash Address = 0x2

Golden Image Ox2_SPI Flash Address = 0x0

ERNORT LD, BEA A=Y x0T, T 74 FORT—=T v
7 K1 A 0x0000 (2H Y £9,

EEA A —2 0x0 (IZ1%, #fEA A — 0x1 259 SPI Flash ¥ v >~
T RUABREENTWVET,

EA A — 0x1 (Z1%. Golden Image 0x2 %454 SPI Flash ¥+ o
TT RLANGENLTWET,

TR AL, BIEA A — 0x0 73 00000 75 HEIIC o — REE
7

AIDOEMEA A— 0x0 D u— RIZKI L, FPGA D=7 ¢
XFal—raroR®fTaAR— L TWEEA, FPGAIZIROEEA A —
TOox1 or— RERITLET,

2FHDOEEA A= 0x1 Dr— RIZEK L, FPGA 28 3[HILL L=
Y74 FXab—varyoiiTE AR — N LTV DHE4A. FPGA X Golden
Image 0x2 D1 — RA#RITLE7,

BAIDOBMEA A— 0x0 D v — RIZK L, FPGA MDD =7 ¢
Fal—rarofrei— LT3R WE4A, RECONFIG N % Low
TNV E T LT, ROBEA A=Y 0x1 2 — R TXET,

2FHBHOMEA A—T 0x1 Ou— RIZKRR L, FPGA 23 3 [AILL D=
Y74 X2 b—varyoiTE AR — N LT ARWEA. RECONFIG N
% Low I[Z 7 /L # LT, GoldenImage 0x2 # u— R TX £9,

SPI Flash &£&)7 F L X

GOWIN EDA Y — vz LTty F A MU —AZART D5G. =
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— P —lIe—F95KkDOE Y hA Y —AD SPIFlash &£&7 FL 2 &5
ETEET,
Gowin ¥ 7 h U =7 T IBitStream) ks 7 & & £,
[SPI Flash Address] AJJAR > 7 ZZRDOE Y N A KU — ADRE) T
FL Az ANJ L E9(K 7-53),

X 7-53  RDOE Y hA MY —ADRENT RUADRE

b Configuration bid

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 D7vu 2”5 3I 7

Gowin ® Programmer ¥ 7 F U = 7%, HETHZ <A T7F v
Flash ~E# Dty hA N — L7 —F2FEZRAL 2P R—FLE
R

1. Programmer” 7 7 =7 C [External Flash Mode | % i#iR L
Tty A MY —LORE)T F L 225 E L £ 3(X7-54),
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X 7-54 & 7F v F Flash D7 S5I 77 RLADOHE

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. ISave] #7 Vv 7 LT, T_XCOE Y A MU —ALDEH
T RLRARLE Tl II T RLAOREZET LET,

R¥
ol

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

EET FUARFIOE Yy hA M) —AF—H TLEEXZ NI HIZ, MULTI
BOOT a2 7 4 Fal—varaHT LAY AN —AT —XDHW A X%
HHEITDIVERHD £,

e SPIFlash ®iE&E 7 RL 2D T 12 ¥ 73 Reserved £y T, 2—H—|%
ADDR [23:12]D7 RV AE Y hEFRETEET,

1-2® Flash THEE DO FPGA 227 4 X2l —Y 3 T34

GOWIN X a %7 % —FPGA #liLix, BIfEDEZ A, 12D
Flash TEED FPGA 22 7 4 X al—ardT52 L5 R—FLT
WET, 5D FPGA 754 A% MSPI *&— R C SPI Flash |2 B #:E:EE S
., #7A2F)—ALFPGAIXSERIALE— R TCary 7 4 X¥alb—i g
vENET, 1 ODFlash TEEDOFPGA # a7 4 X al—va T35
BB OBHGEXK Z K 7-55 1Rk LE T,

R
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F— B TR D MEINH DT A AL - Tid., Wake Up Mode % 1 IZRET 5
VEENH Y £9, Wake Up Mode IF#%, 120 Flash THEMD FPGA & =27 ¢
X2l —varTirR0E507A4 Y —F 2—BECHA SN EY, Wake Up Mode
DFEAIZ SN T, [Gowin V7 h U =7 2—H%—4 4 F(SUG100)] #&M 1L T
<TEEW,

27 4 X alb— 3 rEITIHENC. BHID FPGA @ MODE f% MSPI &— R|Z
HEL, ¥ A KU —L4FPGA @ MODE % SERIAL &— RIZFXET D LHE)N
HYEJ,

GOWIN & =47 % —FPGA /1%, BIfED L Z A, #5?D Flash T1 20D
FPGAZ a2 7 4 FXal—alTbI¢aR—FLTWVERA,

X 7-551 2D Flash THEED FPGA 2 27 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
[TH = b = L =
556w g 56 w g 556 u g
505 i So8& |t 3086 |T
s S T E o 2 X xXo E
+ L L . >
S . . . >
755MSPl 2 7 4 F 21 —aET—FROZA IV IK
MSPI 2> 7 4 Fal—vaE—RDXA I 7L, K7-56 (2
R T,
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7-56 MSPI 2> 7 4 Xab—3avyE—FDEAIVITH

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

EDZAIVTNTA=FF, RT19IT-T@Y TH,
R7AIMSPL a7 4 X2 b—a b E—FDFAL IV TNRTA—F

7T ko x—somk BoME | RKA

FES

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

Troai MCLK 0 B 7 @ High L~ L (MCLK 7 Bns )
clock high time)

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

Tmspis . 5ns -
setup time)

. MSPI PORT ® & — /L RIEfE(MSPI PORT hold

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

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

Treadytmesl | Low L ~ULIZE % F TOREfE (Time from 100ns 200ns
READY rising edge to MCS_N low)
READY O H B3 =y ¥ 1 DHD

Treadytmek | MCLK = v 2 & T O FEfE](Time from READY 28us | 44pus
rising edge to first SCLK edge)

RNU =T FELRTMZ . MSPIE— REHHT 5121, L FD5M:
T T ENH Y FT,
® MSPI A% —Tx—ADAF—T )L
NI =T o TH%DOPIDTDHOaAL 7 4 Fab— g s FniEloa s
T4 X2l — g DL E RECONFIG N Ll D /0 IZF%E S 41T
WEH A,
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7.6 DUALBOOT =27 ¢ ¥ = L— 1 3 (LittleBee 7 7 X
Y —TOHIH—1)

o FLWLWaLv 7 4 Xal—arrRELET

BFRU—T v 7450, Low L)L YL AT RECONFIG N BV % |

U LET,
X 7-57 MSPI &— F COHEE FPGA DX
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 =27 4 ¥ = L— g V(LittleBee 7 7
IV —TOHFHE—})

F 277 — MDUALBOOT)Z > 7 4 ¥ 2 L—3 3 v E— R,
GOWIN & 2 = ¥ 7 % —LittleBee 7 7 I U — R f#H%M: FPGA #5L T
AR—hrEnsrar7 4Fa1—v 3% — FCT7, DUALBOOT £— KT
X, FPGA IXMEHC A7 F v 7 Flash )68y B A N — A5 —X &5
HHLTCar7 4 F¥al—var2ETLET,

R
DUAL BOOT &— K Tl&, &7 F v 7 Flash 7242 Tdh 5 EAE LA2WEA . FPGA 134
> F w7 Flash b5 —X%E2n— RKLET,

DUAL BOOT &— N&fEH T 5 2iE, K& MODE i 233 % &
ENRHY E£T, A F v 7 Flash ol 556, MSERIIVLED Y
EFH A, A7 F 7 Flash N OEENT 5546, ORI MSPl 27 ¢
Fal—arE—KEFETTH(X 7-50), DUALBOOT £— Kix, £V
2 Dar 7 4 F¥al—rval R AEE{LEST, =2—F—1FHHDOD=—
ARG L TCar 74 Xab—a s —2ORMFEHTE2RINTE 9,

DUAL BOOT £— FO 7 u—F ¥ — FMIX 7-58 (29 & B0 TY,
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7-58 DUAL BOOT £t— FD 7 r—F ¥ — h

( start )

ERE
MODE {2y 1110] D4, 7 F v 7 Flash b oE 28 L £7,

GWIN(R)-9 B8 L T*GWINS >V — XL Dg4A . £ o DUAL BOOT
a7 4 X al—arDE— R THAINIEDLHT, FPGA X4 [E]ldD
V74 FKal—vg BT AR—MLET,

o MEHARNL—U\ZAND IEGEHEIL, 3 EKM L%, O/ SZANG
a7 4 Fab—rvaryankEkd, FF v 7 Flash IZ X 5 EE)NL,
07 RLUAMLSL LEEITEEHA,

e MODE OfEA"110"DHA. A7 F 7 Flash B8R 57 RLAT
JEEETH Z ENTEETH, EERNZ Gowin ¥V 7 Ry =7 Z L
TT7 RLVAZE Yy PA RN —AT =X ZEZIADLKLERHD £3, 3
Oy 7 4 Falb—a VBTN ITR_RCRRLESSE, v F o7
Flash 2267 A 2 ZE#h L ¥,

e GWINS v U — X85 Cld, #EhRIE ORI O FEE ORI TV
R—hEHE+n, E8F7 FLAOEF IV FR—FENTWEEA,

TERR -

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

KL 222/ T,

GWIN(R)-4 534 2 ZBAED & = A H#IRY7: DUAL BOOT = 7 ¢
Xal—varahR—rLTWEEA, GOWIN I a2 &7 X —[3,
2—YP—=l2ZD2O5DFT A4 ZAD DUALBOOT =27 4 Fal— g
FEEARBEL CWES, FEHICOWTIX, [GOWIN I a2 % —
GW1IN-4 F v 7|2H-5< DUAL BOOT # v > 1 — R FEE(IN10)] 2%
BTN,

77CPU 2V 7 4 ¥al—v g vE—F

CPUzZ> 7 4 FXal—YarE—RTIE, RAMI8EY MEDTF
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77 4F¥ a2l —3 g F— ROTEH

77CPU= 7 4 Fal—T g EF—FR

— BRI B —T =2— A% LT GOWIN & I =2 &7 % —FPGA #l5,
a7 4FXalb—rvaryLEd, CPUZ 74 Fa2lb—vaF—F
DOENIFET-20 17T LB TT,

R7T20CPUIL 74 Falb—Ta s ET— ROV

U4 /10 ZA4~7 | il
RECONFIG N ;%ﬁ§§?7 Low L~UL L A 2 3 LV GowinCONFIG =2 o
- o P T xar— v a s m B LET
High L)L BIfET A AT 7 I 07 -
V74X a2l — g ETH I ENT
READY 10 ST AR Ty a S ETD LTI ET
Low LUV : TAL R ST I - ayv
TA4Xa2l—2alyEBTHO T ENRTEERTA
High v~V 7o/ 53307 a7 1Fa b
3 N ST A ) - -
DONE /O /a/@ﬁﬁﬁy{i%iRto Q
Low L~yL . omJ7 o737 a7 4xal
— g URET LTV, R LE Lz,
I, NED a7 4 X2l — g RORRES,
MODE[2:0] F9W7 L7 | READY DN BN =y P TH 7Y 7 &
v 7 nEJ
SCLK | ANhrwawr
LN CPUE—RNIZBITLF v 7 L7 MEET, 7
A 77 47 Low, O£V, FPGA % CPU &— I
2 I/ o .
CLKHOLD_N ?;7/7 Tary 74Xzl —arTA00%. ZOEE
7 2 Low ThHHLENH Y £,
FAH L EZIALAL F—T L
WE_N | 0: FEXAHL
1:8AHL
F—HZAHIIAR—F:CPU T X2l —
D[7:0] /o arPIEFIAN B E LTS, 207 4%
' 2 b—va VETHRIIMIEAOH v A #
TEET,

CPUa 7 4 FXal—TarE— FOBEGRIZX7-59 1274 L0

<7,
X 7-59 CPU > 7 4 ¥ o L—3 3 U B— FOERFK
Host FPGA
CLK » SCLK
DATA |« fg—> DI7:0]
WE_N » WE_N
CTRL » CLK_HOLDN

R
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77CPU= 7 4 Fal—T g EF—FR

ZOFIZCPU 7 4 Fal— g F— RORE/N AT LAXTT, E— KD MODE
i TM11) T, thOBEEE  OEHICOWTIEIR 7-1 2R LT E S0,
N —7T o 7EMICINZ . CPUE— FZ2EHIT A121L. L TFTOS4E
T T LERH Y 97,
e CPUA LV HE—Tx—ADA X —T )L
N —T o THOHOTHDaLT 4 Fal—a rFEiEo =
T4 X2 lb—a DLk E RECONFIG N IFEFD IO IZTREINT

WEH A,
o HlL\nWwar 74 Xal—arrBELET

AU =T v T B,

DA LZE

E

771 a7 4 X2 —arvdDEALIVT

a7 4 X2 b— g T BRI
HTEERMERLTIIEZN,
DONE 2 High ic 7V 7 v 7 &£,

Low L L X)L AT RECONFIG_N B % k

. MODE[2:0]7% 111 IZRXE S LTV
a7 4 X2l —a UNETTHE,
Low L ~L® DONE % 71X

READY |Z. 2o 74 FXal—TarvDERLEZLE2 R LET,
A7 4FXalb—varf T=FRZD[7T: 0y ST 4T

»E— RFNMSB 7 7 —A ) TULE S 11,

Yy VT = A EmrH LET,
M 7-60 CPU 1> 7 4 ¥ 2 L—a rE— FOBRHAN

SCLK

FPGA X SCLK DL H A3 0D =

Z N .

Data[7:0]

ﬁ data }{ data }{ data }{ data }{

X2

C5n

i

WEN

%
2

/

Ready

Vi

Reconfig N

Done

0
I

UG290-2.8.1J

117(136)




77 4F¥ a2l —3 g F— ROTEH

78SERIAL=> 7 4 F a2l — g E—F

K 7-61CPUa2Y 7 4 Xal—TarE—FNDEAIVIK

Tepu_clk

i |

| Tepu_clkh |
—

SCLK | |

[ —

23 Dummy CLK

©sn \!  Tepu_esnsu | | Tepu_csnhd | N I
En Tdpu_wens [ T :
— — . |
| i Tepu_wenhd 1
DATA :'—> >< > ;
—

RKRTI2ZICPU AL T 4 Falb—alT—ROFALIVINRGA—F

e
i+ Tepu_dsu | Tcpu_dhd

‘Wite Data/CMD

! Tepu_dvid

Read

455 e /M BRI B
Tepu_cik CPU input clock period 40 - ns
Tepu_csnsu CLKHOLD_N(CSn) setup time to SCLK falling - 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%

78SERIAL 27 4 ¥ =2 b—T g F—F

SERIAL £— R TlX. Host iz U T A v H—T 2 —A% I LT
GOWINtI =z ¥/ 24 —FPGA#2a 7 1 X¥al—rarLET,
SERIAL > 7 4 ¥ a2 b—avrE—Rid, &P Be2tifl+sar >
A FX=2l—aryE—RD1>25CY, SERIAL=Z 7 X2l —3 3 %F
— RTE, By FARNY—AT—HF % FPGA IZEZXIADZ LI TEET
B, FPGAT NAANLT —F &) — KXy 7352 LiIETEEHA, &

>TC, SERIALZ2> 7 4 ¥ 21— 3 %F— FT/XID CODE, USER
CODE. BXOAT—H ALV AZEREFHAHT N TEERA,

SERIAL 2= 7 4 X2l —1 g F— ROV LDEHRITFE 7-22 12T &

YT

UG290-2.8.1J
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78SERIAL=> 7 4 F a2l — g E—F

FT72SERIAL 27 4 Fa2b—a VE— ROV DER

4 /10O %47 | A
RECONFIG N %%bﬂ\\jjﬁj?,}? Low L~UL UL A - 5 LV GowinCONFIG =2 >
- ;f TA4X =2l — g U ERBLET
High L~UL : BIfEF A AT u 5307 -
N 7 > I/‘_“\ N S : § <3
READY 110 ST AT LA ED S SR ET
Low L~UL : T AL Rl I3« ayv
T4X 2l —arE 1) ENTEEEA
High L~V 7w 7307 - ar7 4¥al
—_— ~ §IE;‘—“» C:—;—» :O
DONE 0 <A BRI FLE LT .
Low L~ )b . o s oI a7 ¥l
— g UBET LTV, RILE LT,
L Wil | 2r 7 4 Falb—varE— RORRIES,
MODE[2:0] WL T | READY OYLhH ERY =y P TH 7Y /&
v 7 nFET
SCLK | ANhowvyy
. WNED
DIN WS ILT | AST—H
v 7
HH5—%, FPGA 71 A /r— Rk
DOUT o) SERIAL 2> 7 4 ¥ al—3 g VEF— RTOH
EHESNET,

SERIAL =7 4 ¥ = L—3 3 U B— FOERMIZH 7-62 1Z7~7 &

BV TH,
7-62 SERIAL =27 f ¥ o L—3 g VB — FOBEK
Host FPGA
CLK > SCLK
DOUT > DIN

ERE

TORIESERIAL 2= 7 4 X a2l — g E— RORNV AT AR TT, E— D
MODE &/ I 101) T, fOBETEE > OEFHRIZOWTIIR 7-1 2R LT 7E X0,
SERIAL 2> 7 4 F¥al—Ya vy ET—ROXAIVIH

SERIAL = 7 4 X2l —>arET— RO A I 7 %X 7-63 12K
LET,
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7a7 44X alb— g F— ROFEM 7912Cav 7 4Falb—varE—FK

7-63SERIAL 2> 7 4 X2 b—V g VE—FDXAIVIH

READY f
seix SE—— x—\f
DIN Valid data Valid data Valid data
FDHA IV TIRT A =KL, F£T7-231-7T8Y TY,
FK723SERIAL 2 7 A X2l —Va vy ET— RO IVIRTGA—F
o AT s a—somk BME | BKIE
Tsclkp SCLK ® 7 v v 7 #% A1 77 )L (SCLK clock period) 15ns -
Te SERIAL PORT @ v b7 v 7' FFf#(SERIAL PORT
serials . 2ns -
setup time)
Teer SERIAL PORT ®D 7k —/ L R (SERIAL PORT hold
serialh time) Ons -
READY O H ERY =i 15HO SCLK =
Treadytsclk v VF TOREE](Time from READY rising edge to TBD -
first SCLK edge)
N —T o BRI Z . SERIAL E— R&fEHITA120%. LLFDOSE
a3 nERNH D £9°,
® SERIALA VX —T =2—ADA F—T )b
R =T o THOPOTD a7 4 Falb— g FLEIEO =2
T4 ¥ 2l —arDEE RECONFIG N IZEED /O ICRESNT
WEH A,
o LWL 74Xl —T g B LET
BT —T v 795, Low L L L AT RECONFIG N B> % |
UALET,
7TIRCay 7 4Falb—Tgrrev—FK

e

o |IXCav74FX=al—y g F— T, LittleBee 7 7 I U —FPGA #5h1%.
AUTOBOOT E— Kb HAR—FLTWET, LER-T, NU—T v 795 L,
FPGAIZE T4 v F v 7 Flash»» b8y hA MY — AT — X BHAPIAALTIAL T 4
Fal—TgrE2fTnET, AUTOBOOT =2 7 4 Fab—T g H, PCARAD
SDA 7 A VIS T High iZ7 VT v 7SN HIRETHLILERH Y £3, £9 T
e, FRAAREFELL Iy 74 Falb—aryERh0WEarby 4, £
72, SCL 7 A4 V" HRIFFIZANIBTTNT v 73252 LR LET, Z oL
SDA & SCL ZNERDFINT NT v T HFFDO CN—=Ta U OT A AT HiEH S 1
*9,

o SRAMZHaL 74Xzl —1alrd b8, STURNICay 74 X2l —2a
L72SRAM #{HE L, A F v 7 Flash N THDH 2 & 2ERTHLENH Y £
4, SRAM I%, XU —7 v 7450, Low /LA TRECONFIG NE > % KU 4
TEHZ LK THETEET,

auf
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77 4F¥ a2l —3 g F— ROTEH

7912Cav 7 4Falb—varE—FK

UG290-2.8.1J

o CAR—U3z3®OGWIN-2B8ILTGWIN-1P5 5314 ZAD A4 F 7 Flash 1. & H
2C 71 /5 ACTEEHAMN, goConfig I2C IP 2 LCTT 1 /T AF 2 = & A
TE, ZNUCE TN I I3 0 R v 77 L— RRA[ERIZR D £3, Ny s T
T R w7 L— REFEITT HITIEL, £7 goConfig 12C IP ZfEH L TA T
> 7 Flash ZHET 20BN H Y £7°, FEMIIZ OV TiX, [Gowin goConfig 12C IP
a—HF—A 4 FIPUG795)] ¥ X [Gowin goConfiglP(12C) ¥ > 7' /L =t — K O il
FEAN715)] S ML T EE0y,

I2C £— FTl. HostiZI?2C A v #—7 =— A%/ LT GOWIN & 2
oA X —FPGAHLM A a7 4 X2l —Ya s LET, 2PCar7 g
Xal—rarev— RN, Pzt sar 7 ¥l — 3>
FT—FD125CY, PCary74Fal—rarf—RFRTlE, By MR B
V—ALT—H%% FPGA|ZEZIATZ LIXTEET 28, FPGA T /34 AM
T =2V =Ky 7 $THZ LT TEFEFA, LoT, PLCar7 4%
2 b—3T a3 %F— RTlX, IDCODE, USERCODE, BIXOAT—# A
VIURAZEREGAHAHT e, U= KRy 735308 TEXEHA, I°2C =
V74X a2l — g E— RO VDERITR 724 \RT LB T,
R724DPCALT 4 a2l —TaE— ROEVDES

4 /0 %4 7 | @A
RECONFIG N %%ﬁji?? Low L UL UL A - 3 LV GowinCONFIG =
- ;f T4 F¥al—varEmLET
High L~L : BIET A Alc7a 77307 -
a7 4 X2 —TarETHIILENT
READY 10 A2 A SE D S EACS RS
Low L~UL . T ARAL AT T T7I T - ay
TA4Xa2l—2arBiTH) 2 ENTEEREA
Highb~)L: 7nr7o 307 ar7¥alb
—Ta URIERICTE o
DONE 10 V3 YBREFICET LELE i
Low L)V . a7 oIV a7 4F%a b
— g UBNE T LTV, RIRLE L,
. NEpD a7 4 Fal—a E— FOBIREE,
MODE[2:0] g9\ 7 /L7 | READY ONhH RV = P TH 7Y /&
7 nEJ
SCL |1 ANz wayy
SDA I/OM ANNTF—4% . Fi21ZH S ACK
R

MCAR—=T 5 0 DF XA Z2D SCL B & SDA B U NINH DO NI AT v 7T Z2FH T
FIN, AT AT v TEBLOBMNE R HELE L £,

PC 274X a2l —3 3 rF— FOERNIL., X 7-64 12771 Y

<7,
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7a7 44X alb— g F— ROFEM 7912Ca2 7 4 Fal—ygF—K

7-6412C 27 4 X2 L—a E— FOEKK

Host FPGA
(Master) (Slave)

SCL SCL

SDA SDA

HER
TOKNIPCary T 4 Falb—2arET— FOR/NVAT AXTY, E— KD MODE f#
X T00) T, MMOBEEE  OEFGIZOWTIEX 7-1 22 L TL7Z &0,

K7-6512Ca7 4 Xalb—YalE— DA IVITH

ADDRESS R/T ACK DATA ACK f)

PCIIT Y TNMBENRATHY . EXIRTTa ha it TTF—
ARk FITLET, 74 RAIREETIZ, SDA & SCL ®ifi )57 High L
LT,

RTBRRCay 74 FXalb—arET—RROFAL IV ITNRTA—HF

INT A—H | RT A=K DER
(12C Start) - -
b @ZEEIA\ p) A :7L o
S B A 6 SCL 73 High @54, SDA 73 High 7> 5 Low (2720 9
P (12C Stop) ¥ | 51 4t High 554, SDA 75 Low 76 High 1272 0 %4,
1k 2 ft:
EAVL—TTFTNRAZAD—EDTEY FEFIZT1I0E Y DT —
ADDRESS |~ FVA7V | TYATHY, xRS =T APRAL—T TN, X LIERT
— A HEXIZZDAL—=TTNA AEFMNT DI E
P
e VAR =T R, ANA L =T TN AT —H 2 kET 50
ﬁﬁ:ﬁﬂj L//%% S 9 — e e
R/W . . 0), AL—TTF A ANLT—HEmAHT) (1) ZHEEEL
IAFE > B
*9,
ACK ACK/NACK t A o= HNDOKT L —LDHIZ ACKINACK B > b2,
v N Gowin FPGA N IELWESIC 0 2R L £7°,
g 1507 —%1X8 By T, MSB(Most Significant Bit) First 7
DATA i ey hTREE SR E T
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7a7 44X alb— g F— ROFEM 7912Ca2 7 4 Fal—ygF—K

PCNAEDOTRTOT—ZFI A M8 By MNTlEESNET, 5
BB AN NERETHTEIWL, T—F T4 N7y 7 /7L A9 D
MRS AL, ZELOINBE TN 7 4 — Ry 7 SET, Low D
ISR FIE. BEISEE Yy b (ACK) & LTERSINET, Zhix. =
'fm*%éﬁ)/\/f 3 %IEI% M1n L2 & ffﬁ% L/i‘a— ngh ODFE\/QDH
HEISEE Y b (NACK) & LTEFZINET, _zh ESCiEN %1*1%1%75)/\
A MOZBIZRI Lol Z EE2EWRLET, BEISEE Y N ACKD

74— RNy 7 OB, fﬁ%ﬁgﬁamﬂmyyﬂwxmﬁmuM
LUV FNZ SDA A & Low ICT AV E T L, o7y 70O
High L ~LHIRI I ZNEZZE LT Low LV DO F FIZTHZ & T,
ZAEWD~ A X —DIGE . mBEDAA &G Lictk, Z{5#IL NACK
BEEZXELT, SR ERIC, 72 XEEKTLTSDA 71
VEMKT DX OICEmLET, kY, v RAZ —ZEHITIEILE S
EEETXBLHC480FET, 2C RATHEEINAT—XDEE Y MZ
1. ®ST 27 ay 7 002 (FRXEBHEIE) AH0 F4, oF 0,
SCLvU7nN7uyZIZHEEHLT, T—%IESDATE Y &> U7 /L
IR S E T, T—HEREOEE, SCL @ High L~ L#ifij, SDA @
LAUEEE L TWADRENRDH Y £, Low L~LT7—# 0, High b
~JUET —% 1 T3, SCL 2% Low DIEHIZD I, SDA 74 XL~k
EEAFETEET, WORIIRT ERBY TT,

N (.
- UL

SDA stable;
Data valid

Gowin T XA A THR—FINTWAHAIPCar 7 4 X2l — a3 F
— NEFHRAZFK 7-26 IR LET,

F7262C a7 4 X2l —varE— FOREKBIVT FLX

F—F TN A JA B 7 RLA
‘S/RQ M;‘? L | GWIN-2 100Khz~1.33Mh 71010 000
= (IDCode:0x0120681B) z-1-solhz -
L—g

R

I2C C Flash ##{E3 % (21X, goConfig I2C IP # i [T 2 LR H D £,

RO =7 FEMICIN A, 12C F— RE2EHAT 51213, UToLM4%
W= TVERHY £97,

UG290-2.8.1J 123(136)




7a7 44X alb— g F— ROFEM 7912Ca2 7 4 Fal—ygF—K

@ I2CA v H—Tx—ADA F—T )b
RO =T o THOPDTDaAL T 4 Fab— g U EIERIEO 2
T4 X2l — g DL E RECONFIG N i H D /0 IR E ST
WEHA,

o HlLWaL 7 Xal—a B LET

BHRU—T v 750, Low L)L ACRECONFIG N BV % K
U LET,

791 GWIN-2SRAM Da 7 4 Falb—varD7ua—F ¥—F

SRAMD a7 4 Fal—vaNfHENT—X AN —L7 7
ANDOIARILFS JEsETI13fs) 77 A NVETII ATV (JLiET
IZ.bin) 77 ANV TT, 77 ANERICEFRRL, T—XITMSB 7 7 —
ARNTHNA R LR ESNET,

X 7-66 GWIN-2SRAM D a7 4 Fa b—¥grD7ua—F ¥—F

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

1 Stop )
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82%ééto>%),%::5§1,a

2 —H—NFPGA Z i L Tkt 25,6, &%= U7 ¢ OREN
HEREZERFEHEL RV ET, GOWIN I av X x4 —nTa I 07
V7 R =T TiE, TS AOMEEEZE L T #HOE X =2 U T ¢ %R
BRI, =2—V—0Obty FA N — AT — X EMEIRHETEET,

XU T o kRIZ, RELS 3OO bNET,

o LT 4 X2l —I g DRI, TulII Y7 Ny TILHB)
ey hA RN — AT =X OFMMEEZT =7 LET,
o I T 4Falb—varfil, TAALRIY T NI A LTHEHET —H

NELWI»rEF =y 7 LET,

@ LT 44Xl —TalNET L%k, T ATEEIREEIZA Y

HoHEADY — KRy JHERE Ty 7 LET,

3ODEMEOZEAILL TD B Y T,

ayvI74F¥alb— g UHl

GOWINtEXa v Zr 2—pT7ua /773077 b7 2FEHLT
a7 4 X2 b—arTHIiE, UTFTOFRIEZSRL T ZIN,

1. a7 4FXza2lb—y g BmEON— Ry = T7THREZFEITLET,

2. Tl IV 7 Ny T EEBLTT AN, ADAFT Y U EFATL
F4, S TWA FPGA B IXEEEICHE S x4,

3. By MARNI—AT—HLETOTTIIV T earyT4Fal—ay
EF—REBEBRL T A AT II T a7 4Falb—v3
VEFITLET,
Fito7avATlX, s oIy vy TR ETEREIN

TNAAD T DEwmAH L, RIZENEZZ—TF—IZ Lo TERINENZE >

FARY—=ATF—=HHNOIDEEKL, 20250 ID B —FHLIHEIC

DHTaTFTIvTary 7 4 Fal—a L BEITTEET,
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B -

GOWIN &I o %7 % —FPGA i, o EXBT27-0DEAED IDBZH Y
4, Gowin V7 hU =T IZ JZO’CEEEE‘Z}’LKE v FABY — AT —HTIET /XA AD
ID MFEMS N HBIMIZBIMINTWET, o T, 2—%—F, vz Fa{EkT
HEECTNAAERIRT D12 CTHEAET,

a7 4 F¥alb— g P

OV T 4 X2 b—a URB LR, TS RTETRAEDO -0
By hA RN —LF =D ID ZHAH L, BIEDS/SA LB T v 75
RV carvg4Xal—raryfBmLlEST, By FA RN —AT—4
DS AREEHFICRAET HAEMEOH 5 =T — %5 <722, GOWIN
vIar s E—FT 4 XX CRC HIEEZFH LT, By FA N —AT
7ANVNHNOTRTOT—ZE Yy FAFPGAIZIELL EXIAEFND L H1T
LET,

Gowin Y 7 k 17;77 KoTEKRENTZEY NA RN —AT—Z D
%7 FLADRKIC WET RV RIZHINT 57 —# D CRC F = v/ 2
— R Ebnénﬂ\i% GOWIN FPGA 737 — % % 52 /5 2 b ke 12
Tyl a—REEKRL, ThaxEEsncTF =y /7 a— el E
T, Ty I 2T—PEAING &, TNLEOT —Z IXEHA S, 2>
T4 X2l —rarNETLTHDONE A > 7 —X3H08E9, CRC
Frxv I T T—NTarI7I 7V 7 2T GUNIZERENET,

a7 42— aVETHE

AT A4 X2 b= arPRETTLE, a—F—RNRIR LT /7
IV e ar7 4 Xal—rvaryE—RIEST, T34 ADE Y A K
J—ALTFT—Z N SRAM IC a2 — K EN 5D, 2‘/?/7°Flash S Y )
F9°(4 > F 7 Flash NO¥#HIT LittleBee 7 7 X U —FPGA i D #H T
PHR—hSNET),

e SRAMIZr— REN=T7—%D%HA. Gowin VY7 h 7 =7 RE Y K&
N —AT—ZDERFFICEX 2V T o By hEHEIMICRE LT
D, 2—H—[LTSRAM NDOT — X 35t T Z LR TEERA,

® F . F v 7 Flash ITHMENTWAETF—F DA Flash ~ 7 a2
T IV NGET L2, Flash 2 AUTO BOOT £— RIZ AV, 4T

Dt UV EEIE SV E T,

X 5z, LittleBee 7 7 = U —FPGA 5, AUTO BOOT =27 %
2L — g F— NI AT a— R o H—T = — A L O E
FELLARWED, a7 4 X2l —2a VHOTF—ZEZO U A7 N KIE
WIS, B =2 7 o3& < 72 £9, DUALBOOT — KNIz &Y,
22— IMEISE L TCA T F v P Flash 7 —Z 52Ny 07 v 452
ENTEET,

R :

GOWINEI=z &7 Z—3. A7F v Flash OF—ZDtx =2V 7 1125 L TEME
ZREWVWER A,
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9N FY AFy

RO UEY RAFy

Ny R ZAFxy 0%, JTAG 27 (X2 b—3 g U F— ROYLIE
ieTd, AX v Fo—lFn s rFe—rbia— R Fz—rRHh
DVET v 7 Fo—IFZFEICBSDL 77 A LEFA L TTF A ZADT
ARNUMEHEZIN, Ya— b =2—ITEICFPGA T = — > EDOAT7F v
7 Flash D EB L OHAH L EEZARITHEHASNET,

Ny EY 2AF ¢ COBEFIRITIRO L B0 TT,

1. FPGA B3 KR — K% PCIloHHi L CHERZHEALET,

2. Gowin 7u /I I 77 MNERE, BRINTNDET A A% XX
¥ LET,

3. Operation D F&#X7 N7 U w7 LCA7F v Flash ZE&R L, B4

B9 25 bscan #{EA B L £ 9°(4 9-1),
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9N FY AFy

9-1 RV EF Y R ¥ EEDOHHK

'{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

N2 — 2% ¢ UEEIX, FPGA OA 7 F w7 Flash 123t L TD
HFELTAHET, A FT v 7 FlashR°,SRAM 27’ a7/ 77 « a7 4
Xal—var b T22 8T TEEHA, NTUFY A%
VEMEIC LW AT F v T Flash 27 v /7 A9 584, FPGAMODE i
IMEETTD, Ny HFVRAF Yy BRI L2707 I 703, WEko
JTAGIZ LA AT7F v Flash 7 a2/ 5 I 7 HELVIES 20 £,

UG290-2.8.1J
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10 SPI Flash D #R

UG290-2.8.1J

1 OSPI Flash MDER

GOWIN B X a2 47 Z—FPGA G THR—F SN TWLF T F >

7" SPI Flash 7 /34 2 D#EEMAI1EFR 10-1 133 B0 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 73 %4 — 9% Flash OFiA M Lanmd 5 b, A7 &b 1-21% 0x03
F72IX0X0B THLMENH Y £7°, 7 v v 7 AN 30MHz LL T D54 3@ H O
e L3 (0x03), 7 v v 7 &I 30MHz % it 2 5 356 1L mnl i A H L4y
(0x0B)ZfEM L £, midHiAat LO%AILFASTRD_N % Low I 7 AVE 7 T 5
VIR H Y . 7 a oy 7 EREREIX TOMHz 2 2 TR0 8 A,

e Read(0x03) & Fast_Read(0x0B)iZ7 /31 A7 MSPI & — RORFIZH AR — h oM
— DA T, 4L Programmer T Flash 2 711 7' A4 BB S 56

AT,

e 7 74/LTIL, SPIFlash (i Standard SPI 7' ks = /L CEMET 2 MLENRH Y F

—a’_‘O

7 A K TIEEIZ Winbond(¥ « > 7R > R)ft, GigaDevice ., 35 & OV ISSI #L(ISSI #1:
@ SPI-Flash "IS25LP064A-JBLE" 72 &) Flash 8 23MEHA ST\ E9, etk
O Flash #ib &2 L7546, ERtoa~y REEREZSL TN TH, ¥4I
T OEWNC LY BISNRRET DGR H Y £7,
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-tk A BV OIREEIE R
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Power-ON

# A-1LittleBee 7 7 2V —1K, 4K, BXUPIK TNRA RDE LV DEAT —IJITBIT HIREE

READY=L

Stage

State of Used GPIOs

READY=H . N
POR release DONE=L Configuration done
1 1 DONE=H
1
1
Tramp I >
1
1
1
1 MODE Value
1 Sampled
POR Threshold

Power-ON to POR Voltage

Hi-Z without pull

Internal

Pullup

2nebled

tINITL; 200us

Tportready

POR to Start initialization

Hi-Z with Weak Pullup

During initialization

Y Y R
Iq

Internal State
Hi-Z with Weak Pullup

During Configuration

External Pull

Default
Depends on FloorPlanner by user constraints

After Configuration

* means it cannot be set
in the EDA tool.

EDA settings for GPIC!

State of Unused GPIOs

Hi-Z without pull

Hi-Z with Weak Pullup

Hi-Z with Weak Pullup

Hi-Z with Weak pullup

Depends on EDA settings \l
Al

Pullup or Pulldown

/ o ) MODE[2:0] Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup GPIO Input or Output -
Blue text indicates pins that T READY Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup Pullup(Recommended) READY _ (Open drain output 1 with Weak Pullup) Input or Output
g’g‘lgs ;031':3‘2;2 fgol RECONFIG_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup(Recommended) RECONFIG_N__(Input with Weak Pullup) Output
° DONE Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 0 with Weak Pullup Pullup(Recommended) DONE _ (Open drain output 1 with Weak Pullup) Input or Output
For dual-purpose pins, the JTAGSEL_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output JTAGSEL_N Input with Weak pullup
one in bold is active. TCK Hi-Z without pull Hi-Z without pull Input Pulldown TCK Input or Output
IJTAG TMS Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TMS _ (Input with Weak Pullup) Input or Output
N TDI Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TDI__ (Input with Weak Pullup) Input or Output
TDO Hi-Z without pull Hi-Z without pull Output - TDO Input or Output
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output Input or Output
MSPI MCLK/D4 H?-Z without pull Hl—Z with Weak PullDown H\-Z witlj Weak PullDown = MCLK _ (Hi-Z with Weak PullDown) Input or Output
(Non-MSPI mode) MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MCS N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = Mi Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO Input or Output
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - FASTRD_N -
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Output - MCLK  (Output) Input or Output
MSPI MCS N/D5 Hi-Z without pull Hi-Z with Weak Pullup Output - MCS_N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup = Ml Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Output - MO Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SCLK Input or Output
SspI SSPI_CS_N/DO H!—Z without pull H!-Z w!th Weak Pullup H!-Z W!th Weak Pullup = SSPI_CS_N (Hi-Z with Weak Pullup) Input or Output
(Non-SSPI mode) SI/D2 H!—Z without pull Hi-Z w!th Weak Pullup Hi-Z with Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SO Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD N (Hi-Z with Weak Pullup) Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK Input or Output
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPI.CS N (Input with Weak Pullup) Input or Output
SSPI SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
State of Dual-popose Pins SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Output - SO Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N _ (Input with Weak Pullup) Input or Output
SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = CLKHOLD N (Hi-Z with Weak Pullup) depend ont SSPI settings
(Non-SERIAL mode) DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Output GPIO Input or Output
SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N  ( Input with Weak Pullup) GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Output -
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Output = GPIO Input or Output =
CLKHOLD N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD N (Hi-Z with Weak Pullup) GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MI GPIO Input or Output by MSPI settings
P MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MO GPIO Input or Output by MSPI settings
(Non—CCPlbjmode) MCS _N/D5 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - MCLK _ (Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output Input or Output
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SO Input or Output
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SSPI_CS_N (Hi-Z with Weak Pullup) Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Input with Weak Pullup - GPIO Input or Output -
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD N (Input with Weak Pullup) GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - M GPIO Input or Output by MSPI settings
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MO GPIO Input or Output by MSPI settings
CPU MCS N/D5 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Inout with Weak Pullup - MCLK __ (Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
FASTRD _N/D3 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup = GPIO Input or Output -
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SO Input or Output
SSPI_CS N/DO Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPL.CS N (Input with Weak Pullup) Input or Output
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Power-ON POR release FE)E(?I\IIJEV:II: READY=H Configuration done
1 ] | 1 1 DONE=H
1 1 1 1 1
1 1 1 1 1
I Tramp " " » " "
1 1 1 ' 1
1 1 1 1
: : : MODE Value :
i 1 | sampled \
! POR Threshold ! ! !
1 1 tINITL; 200us W 1
1 I b | 1
1 1 1 1
1 Internal 1 1 1
1 Pullup 2nebled 1 1 1 "-" means it cannot be set in
] 1 1 1 the EDA tool.
1 1 1 »! 1
1 1 Tportready 1 1 1
1 1 1 1 1
1 1 1 1
1 1 1 1 1
1 1 1 1 1
Power-ON to POR Voltage POR to Start initialization During initialization el s BuringlConfigliation External Pull Default AfteriConfiguration EDA settings for GPIO
State of Used GPIOs Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Depends on FloorPlanner by user constraints -
State of Unused GPIOs Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Hi-Z with Weak pullup Depends on EDA settings _\
P . MODE[2:0] Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup or Pulldown GPIO Input or Output - A
E;Lr']eb‘ee’go';‘f‘?'gcuar‘:j = HeEs | -y READY Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup Pullup(Recommended) READY _(Open drain output 1 with Weak Pullup) Input or Output
GPIOs in the EDA tool. RECONFIG_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup(Recommended) RECONFIG_N __ (Input with Weak Pullup) Output
DONE Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 0 with Weak Pullup Pullup(Recommended) DONE __ (Open drain output 1 with Weak Pullup) Input or Output
For dual-purpose pins, the JTAGSEL_ N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output JTAGSEL_N Input with Weak pullup
one in bold is active. TCK Hi-Z without pull Hi-Z without pull Input Pulldown TCK Input or Output
JTAG TMS Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TMS _ (Input with Weak Pullup) Input or Output
N A TDI Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TDI __ (Input with Weak Pullup) Input or Output
DO Hi-Z without pull Hi-Z without pull Output - TDO Input or Output
FASTRD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output Input or Output
MSPI MCLK/D4 Hi-Z w!thout pull Hl—Z W|th Weak PullDown HI—.Z wnh Weak PullDown = MCLK _ (Hi-Z with Weak PullDown) Input or Output
(Non-MSPI mode) MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup H!-Z w!th Weak Pullup - MCS N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = Mi Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MO Input or Output
FASTRD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - FASTRD_N -
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Output - MCLK _ (Output) Input or Output
MSPI MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Output - MCS N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup = M Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Output - MO Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SCLK Input or Output
ssPl SSPI.CS N Hi-Z w?thout pull Hi-Z with Weak Pullup H!-Z with Weak Pullup - SSPI_CS N (Hi-Z with Weak Pullup) Input or Output
(Non-SSPI mode) Sl Hi-Z w!thout pull Hi-Z with Weak Pullup H!—Z w!th Weak Pullup = Sl Input or Output
ile) Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SO Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD N (Hi-Z with Weak Pullup) Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK Input or Output
SSPI.CS N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPI CS N (Input with Weak Pullup) Input or Output
SSPI Sl Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
SO Hi-Z without pull Hi-Z with Weak Pullup Qutput - SO Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N__ (Input with Weak Pullup) Input or Output
SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD N (Hi-Z with Weak Pullup) depend ont SSPI settings
(Non-SERIAL mode) DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown OQutput = GPIO Input or Output GPIO Input or Output
State of Dual-popose Pins SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N  ( Input with Weak Pullup) GPIO Input or Output by SSPI settings
DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Output -
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup = SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Output = GPIO Input or Output -
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = CLKHOLD N (Hi-Z with Weak Pullup) GPIO Input or Output by SSPI settings
CPU MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - M GPIO Input or Output by MSPI settings
(Non-CPU mode) MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MO GPIO Input or Output by MSPI settings
MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - MCLK (Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
DO0-D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output -
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Input with Weak Pullup = GPIO Input or Output -
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N__ (Input with Weak Pullup) GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - Ml GPIO Input or Output by MSPI settings
cpPu MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MO GPIO Input or Output by MSPI settings
MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Inout with Weak Pullup - MCLK _ (Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
D0-D3 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - GPIO Input or Output -
-, scL Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup E;;"‘;ngez‘w:'t'ﬁ ;z‘;‘;mMmosg‘éi%g’ SCL  (Hi-Z with Weak Pullup) Input
(Non-12C mode) .
SDA Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup paii;egrg:i/v?:rjl:Serciecl]\;JgelD(jEf{OO SDA (Hi-Z with Weak Pullup) Input or Output
SCL Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup SCL  (Input with Weak Pullup) Input
12C
SDA Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup Pullup SDA  (Inout with Weak Pullup) Input or Output
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Power-ON

Tramp

Power-ON to POR Voltage

1
1
>
1
1
1
1
1
1
1

POR to Start initialization

READY=L
DONE=L
1

READY=H

Configuration done
DONE=H

tINITL

MODE Value

Sampled

1
1
1
1
1
1
1
1
1
1
I
Tportready :
1
1
1
1
1
1
1
1

During initialization

————————Y_Y_ I -
Iﬂ

Internal

During Configuration

External

Default

After Configuration

the EDA tool.

EDA settings for GPI(

"-" means it cannot be set in

State of Used GPIOs Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup Depends on FloorPlanner user settings -
State of Unused GPIOs Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup Hi-Z with Weak pullup Depends on EDA settinl,{
MODE[2:0] Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup or Pulldown GPIO Input or Output - 4
Blue text indicates READY Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup Pullup(Recommended) READY Input or Output
pins that can be RECONFIG_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup(Recommended) RECONFIG_N Output
configured as DONE Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 0 with Weak Pullup Pullup(Recommended) DONE Input or Output
GPIOs in the EDA — JTAGSEL_ N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output JTAGSEL N Input with Weak pullup
tool. TCK Hi-Z without pull Hi-Z without pull Input Pulldown TCK Input or Output
T™MS Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - ™S Input or Output
TDI Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TDI Input or Output
TDO Hi-Z without pull Hi-Z without pull Output - TDO Input or Output
{MSPI related pins are MCLK, MCS_N, MI, MO. | FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output Input or Output
MSPI MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - Input or Output
(Non-MSPI mode) MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Ml Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO Input or Output
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - FASTRD N -
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Output - MCLK Input or Output
MSPI MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Output - MCS_N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - MI Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Output - MO Input or Output
P retated pins are SCLE, CLKHOLD_N, 51, 50, S5P1_C5.N| SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SCLK Input or Output
o SspI : SSPI_CS_N/DO Hi-Z without pull H!—Z w!th Weak Pullup H!—Z w!th Weak Pullup = SSPI.CS_N Input or Output
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Sl Input or Output
(Non-SsPI mode) SO/D1 Hi-Z without pull Hi-Z with Weak Pullup, Hi-Z with Weak Pullup, = SO Input or Output
DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_N Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK Input or Output
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPI.CS N Input or Output
SSPI Si/D2 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Output - SO Input or Output
State of Dual-popose Pins DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD N Input or Output
SERIAL DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = CLKHOLD_N depend ont SSPI settings
(Non-SERIAL mode) DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - GPIO Input or Output GPIO Input or Output
SERIAL DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Output -
SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - GPIO Input or Output -
DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_N GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MI GPIO Input or Output by MSPI settings
CPU MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO GPIO Input or Output by MSPI settings
(Non-CPU mode) MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown = MCLK GPIO Input or Output by MSPI settings
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output GPIO Input or Output
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = Sl GPIO Input or Output by SSPI settings
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SO GPIO Input or Output by SSPI settings
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SSPI CS_N GPIO Input or Output by SSPI settings
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Input with Weak PullDown - GPIO Input or Output -
DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup InOut - Ml GPIO Input or Qutput by MSPI settings
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup InOut - MO GPIO Input or Output by MSPI settings
CPU MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup InOut - MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown InOut - MCLK GPIO Input or Output by MSPI settings
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup InOut - GPIO Input or Output GPIO Input or Output
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup InOut - Sl GPIO Input or Output by SSPI settings
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup InOut - SO GPIO Input or Output by SSPI settings
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup InOut - SSPI_CS_N GPIO Input or Output by SSPI settings
SSPI MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup output - MCS N Input or Output
SERIAL MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - MCS N Input or Output
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Line number | Name Contents Description Notes
1~N Comments EDA version, device information, etc. Header comments
N+1 1111.....1111 160 bits of ones For compatibility with MSPI timing
N+2 Header FFFF 2 bytes of dummy -
. A5C3(Encryption=0OFF) : . i
N+3 Alignment A5CB(Encryption=0N) 2 bytes of alignment. File start flag
N+4 Verify Device ID 86000000 + IDCODE 4 bytes of command + 4 bytes of Device information \é\mznoCRC is enabled, the first
By default, all low bits are 0;
when compression is enabled,
N+5 Download Speed 8 bytes - the 14th low bitis 1
When CRC is enabled, the first
bit is 0.
_ D100FFFF FFFFFFFF(Compress=0FF) 4 bytes of c;ommand + 4_ bytes of comprgssed symb_ol. _ When CRC is enabled, the first
N+6 write compress symbol D100FFFF FF07090A(Compress=ON)) The underlined number is the compression key, which is bit is O
—_— P B determined by the content of the bitstream file. )
Lo . When CRC is enabled, the first
N+7 Secutiry bit 8B or 0B(SecurityBit=ON) 4 bytes of secutity bitis 0.
Does not exist (SecurityBit=OFF) - -
N+8 Write SPI address D200FFFF *xrxxxx 4 bytes of command + 4 bytes of new SPI address Used for .mUIt'bOOt' indicates the
next loading address
N+9 Initialize Address 9200 0000 4 bytes of reset address \é\i/tfzgnOCRC is enabled, the first
Do not write CRC on this line
N+10 Write Device BB ***xxx 1 byte of command and 3 bytes of total address When CRC is enabled, the first
bit is 0.
fusemap : begin~end | fusemap - -
end+1 CRC FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF 1(CRC Check=OFF) | i
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFF9A39 1(CRC Check=0ON)
end+2 Write User Code 8A00000Q ***#xkkk 4 bytes of command + 4 bytes of user code \é\i/thiinoCRC is enabled, the first
end+3 SED CRC FFFFFFFF FFFFFFFF 8 bytes reserved for SED CRC 4 bytes of command + 4 bytes
of CRC data, soft error detection
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end+4 Write Done 8800 0000 4 bytes of command and Done information \é\i/tr}inOCRc is enabled, the first
end+5 NOOP FFFF FFFF 8 bytes of NOOP -

end+6 Device End FFFF 2 bytes of Device ending -
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