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Edit Mode
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GRS BT G B VA 9l 110 R, I E I
Tl I s PEAS CE R T RERSMD.
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‘Z4 (Security Bit)

AN IRYT FPGA 7 i e B AR IS AT I ) 22 2 P it
Rk P RBEE 1 e i LURF RO 5 A\ A5 1
SRAM J&, AR NHOR TR BEAT 2o Bl B4 . IR ER
WA FPGA 7 i [ EURF i 8l i & 1 L Air .

In# (Encryption)
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RAb, BT E 2SR A 1 GowinCONFIG fit B, ks f S0 kr
] GowinCONFIG fig &2 D HUk TA R S AE L. rFdES 2k
PRI SCHR JTAG Fil AUTO BOOT i, #fF FrMiCER AR Z ik 6
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BOOT T E
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HEATHCE
SSP 001 A8 Host 3B I SPI 2 1%} /N &5
®(LittleBee®)Z ik FPGA 7= fhitk AT &
FPGA £~ Master, it SPI 118!
. MSPI 010 MANE Flash (E A 284D 2L &
GowinCONFIG Bl 4
DUAL FPGA it Jcik #4158 Flash GSEEUAC &
soote | 110 R TICE, SMES Flash ficE R
I e M 35 Flash #E47iC B
A1 Host @it DIN 322 156 /)35 14
[5]
SERIAL™ | 101 ®(LittleBee®)5 it FPGA = Ml /71t &
CPUIS! 11 41 Host ilid DBUS #% 1 %} /)N &%
®(LittleBee®)Z Jtk FPGA 7= fhit 47l &
!

i

[2]JTAG Pt B i 5 MODE i AMETE K
[3]SSPI 1 MSPI # 5 1) SPI 42 [ & H AL 15

[4]GW1N(R)-4 /IGW1N(R)-4B H i 43 DUAL BOOT;

[5]CPU [ic & # 30/ SCLK. WE_N F1 CLKHOLD_N % il 55 SERIAL it B A 3L A,

(175 T —2%& MODE & I3 A 4 5B E 2% ok #s 44, REH3E H R E MODE BRil E4%

CPU A & B it S 208 11 5 MSPI A1 SSPI it B & IFEH .«
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o [BISAN MR PC RUBHIN, /N EE(LitleBee®)5 i FPGA /i Ak T I1°C HLELHL
U, AN SRR Autoboot #H, O FHLE, FPGA e B4T A B Flash 5t LA
s 2 AL E . Autoboot it B HiH], 12C SCL #1 SDA L s FRoRAs, 5k
H ] R TCIL IE AL &

!

FTRE WA, OB WS CE S W) R S (5 B 5% 5 B A4,
. —
3.2 REE®(Arora)3Xik FPGA =&

R ER®(Arora) Ktk FPGA 7= i 1 3 Filk i@ 1) JTAG Bt B4,
WS B 72 SRR () GowinCONFIG Bt BAR . ARk 28 1F S £ 1
GowinCONFIG Ft B 2 DB e FANE RS s 25 0. 884 SRR Ly
AR I E M AR E TS, AP TR T e R, R
®(Arora)F i FPGA 7= il SZ R LURF R B0 R IR 46 Thag, P Al DOKE LRARi
B AT R 48 LA 27 s ]

JREL®(Arora) ZK % FPGA 77 i SZ FE I EC B AR Ak 3-2 Fios .

#®32EEER

P B

MODE[2:0]1"

LEESIE

JTAG

XXX

A5 Host JB T JTAG #:11%) /R EE
®(Arora)Z % FPGA r= it 7 it & .

GowinCONFIG

MSPIE!

000

FPGA {EA Master, it SPI #1183
MARNES Flash (B AR 2R4F) BRHUEC &
B AT E .

SSPIM

001

A Host @i SPI 22 1%} /= EE
®(Arora) X it FPGA r= i AT B .

SERIALH]

101

A8 Host @i DIN 22 %} /= B
®(Arora) X it FPGA r= i AT B .

cPUM

111

4hER Host il DBUS 22 15 fR B
®(Arora) % jit: FPGA 7= it T B .

o [t T4 MODE i BV A A ffidat ke SR M &1, REFHE R A MODE BRI C%

Hh

o [2UTAG MLEHA 5 MODE fii AN K

e [3ISSPI fil MSPI 10y SPI 4 52 B AR 7K

e [4]CPU &= ) SCLK. WE_N #1 CLKHOLD N %15 SERIAL Fic & #i 3t H ,
CPU it & 45 Bl S 2 2 1 5 MSPI A1 SSPI it B A = 108 3L .

!

KTHEEMYIFR. REEMWEMNLICEE MIIRE XN EREIES% 6 EE M.

UG290-2.5.1

7(96)




4 BLE MR

4:EEE5%E5FE

s 3k FPGA LRSI E & Iiatl . Bo & SRAM IR EESE J A4
W&, HEEREWE 4-1 Pos.
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4 BLE MR

41 =¥ 54 FPGA BLERIZE

b
(VCCIVCCOVCCX

i AL EEK)

WES FIKREADY F1
DONEE 1

Y

apckie

READY & i i1 &= 31 %
FEMODEH

RECONFIG_ N i Hi ik
2l FIREFRESH @14

Fi4 MODE1H it
B SRAM % 3F:
L

RECONFIG NEH&B&T&E
Bk FIREFRESH T 4

FPGA M fii

DONE i hir 51

RECONFIG N’Eﬂtﬂﬁﬁ&
ik FIREFRESH#7 4

F P A

UG290-2.5.1

RECONFIG_N&,
READY & i J9{i H, 1

RECONFIG_N%& B A& & 7

ERROR

T e B A e eI e R

READY & B $i7 1%
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4.1 FHBF

4.1 FEFF

HYR L FE A, FPGA W _E LR A7 (POR) B U6 T.1/E. POR
HEL A O A1 1/0 & BRI T 3 BEDIR &S 9 i 4% VCC/VCCX/VCCON HLEFL
24 VCC/VCCX/VCCON i /& Fe Ak AL B T I (R[] 284 1 AL B AN, AS
A a5 F M3 I YR HUATA]), POR HLES RN EALE S, FPGA FFUawIiG
iiFE. 4 READY £1 DONE E5Hik/G, #/FEAVIGMRE, ikl 4-2

Frowo
4-2 POR B EKFE

READY

tINTL

VCC/VCCX/VCCOn J

DONE

VA

VA

® 4-1 51 T AF S F POR BLE IS 5 BIREL I V1 o

%= 4-1 7 E28 4 POR RIS jE4

EY]l arfF POR A 4% FL IR
GWI1N GWI1N-1

GWI1N-4 VCC/VCCX/VCCO1/VCCO3

GWI1N-9

GWI1N-1P5

GWI1N-2 VCC/VCCX/VCCOO0

GWI1N-1S VCC/VCCX/VCCO0/VCCO2
GWI1NZ GWINZ-1 VCC/VCCX/VCCO1/VCCO3
GWI1NR GWI1NR-1

GWI1NR-4 VCC/VCCX/VCCO1/VCCO3

GWINR-9
GWI1NS GWI1NS-4

GWINS-4C VCC/VCCX/VCCO0/VCCO1
GWINSR GWINSR-4

GWINSR-AC VCC/VCCX/VCCOO0/VCCO1
GWI1NSE GW1INSE-4C VCC/VCCX/VCCO0/VCCO1
GWINSER GW1INSER-4C VCC/VCCX/VCCO0/VCCO1
GWI1NRF GWI1NRF-4B VCC/VCCX/VCCO1/VCCO3
GW2A GW2A-18

GW2A-55 VCC/VCCX/VCCO3
GW2AR GWZ2AR-18 VCC/VCCX/VCCO3
GW2AN GW2AN-55 VCC/VCCX/VCCO3
GW2ANR GW2ANR-18 VCC/VCCX/VCCO3

UG290-2.5.1
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4 BLE MR

4.2 ¥Ihk

4.2 #NIG4L

43 &

4.4 MAEE

4.5 APER

UG290-2.5.1

£ E A R R I READY #1 DONE 5, x5k FPGA ir

I EE AAF A WIAEHOIRZS . BIAGACIRZS I H B2 6 Bk FPGA A BB HIEC &
SRAM f#-ifi & .

1.
2.

FPGA 5 /& LA FIT A7 2% A5 Bkt p e A IR s

PR E INITL

RECONFIG_N &

READY & il A A8 Bk a0y il i 1%

TERIIRICH B READY & ISR (LB Fh T e

fE7n FPGA IETETRRR A I ACE SRAM [Xi5;

TERIN, MRS H AR T LARHLIE FPGA BEH WA IR -

RA%| READY &I BT S, FPGA AR ERA . R4 MODE

ERRA, ArLliEd 2R AL E FPGA WL E SRAM. 7F FPGA £
Ve B BR RAE], AT LLE T READY 45 124 5 N 30k 4% . READY 45 I
B SR fid B i fE 1B H ., READY &M H-SFfe~ FPGA Bl B Hi4l, AfE
W TAE.

BRI A EREE G, FPGA HEAMLERIRA I B A N # )

DONE IRZSz. EMBRIRA T, FPGA SARUGEHEAT U1 F #4F

1.

e 4 R 155 (GOE), FPGA [ 1/0 iE & BIRAS, 58/ 110 wfe
LR ThEE . Wit A4 R B A/ EALE 5 (GSR), A LARG 1L G
SR FPGA W Flip-Flop IR% .

B e R BAIE NS 5 (GSR)M A RS N2E 1155 (GWDISn). ffif
2B N FES AT LA IE FPGA R4S &8 RAM ]G 4508 .
ffigE4MEE DONE & . {FREIRZE N DONE & il & — /N8 R 110,
AT DL3E I A i k) 7/ DONE & I 75 ik FPGA (R HR7E M BR A
— H DONE ‘& #i¥ifm, FPGA ¥ 5ermeBIRE, #EARH A #.

BN PR, FPGA R L ZIPAT BT I HEE . FPGA R IR KT

FER PR BB LR =R

AR RECONFIG_N %

JE i E B v B2 3 REFRESH 54

HYRE T s

— HHILL =M, FPGA 45 5 N B s .
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5 Mo B & N4 5.1 Mo B & MR L 5 ATE T

5 B EEMINTE

3R FPGA L B S HE, W@ JTAG BCE. F:3)
FCE . WABCE . SRATERCEMIFATRCESE, W LUl e A RSN R 1
FR AR AR BAK I E IBL AL 5E G B DI RE, ORI LA BN E B )
/O, JH 7 RIAR S SE b S DLBEAT 2B 36 . F ™t ) DR e e B B D e Xt
HREES], 2R K

5.1 BEEEMYIREE RiEm

5.1.1 Bi EEYIZR

B3R FPGA P iy SECEM R E N 5-1 s, R
PR T RER G ELAR AR 2 A KR P B R A ) B R L

*=5-1 B EEMTIR
o5 GowinCONFIG

TR
AL T ” JTAG gg‘gc_)r 2C | SSPI | MSPI [B)(L)Jél'_l' SERIAL | CPU
RECONFIG_N I J J i M Y Y ! !
JTAGSEL_N I N
TDO O M
™S I M
TCK I M
DI I M
READY /0 M Y ! !
DONE 110 J v Y !
MODE[2:0] I v M I ! !
SCLK I Y ! !
CLKHOLD_N/DIN | | v Y !
WE_N/DOUT 0 ! !
MI/D7 /0 ! !
MO/D6 10 v !
MCS_N/D5 e Y !
MCLK/D4 /0 Y !

UG290-2.5.1 12(96)




5 Mo B & N4 5.1 Mo B & MR L 5 ATE T

Ty GowinCONFIG

e i

R " JTAG AUTO e ssPI MsPI | DUAL | SERIAL | CPU
FASTRD_N/D3 /0 Y !
SI/D2 /0 !
SO/D1 /0 Y !
SSPI_CS_N/DO /0 !
SCL l

SDA 110

S
o RFIEISHIE MBI F I B AR, VLIS IS 2 3 E Bt
o XTAFMERXTHEMNE XG2S 6 EBRANA.

512 il EEME A

AR RAHEE R 1O MIFIHE, @m0 FPGA 7 i SCR R L E
B ENEE 1O fE . Fra A58 FPGA b RS RBATLMACE £ 1F
ZHl, SREMRKNERSERIAEARE TN . ’RERE, WSEEA
FHPRRE R, 32 MR 2 45 1 S P32 L BRI FR) D e
!

PR P BB ML R 5 0 5 I A S ST R A N 8 T L R . T
TR (N e, B AT GBS ALEE, S5 FPGA MNP IR PT84
Hie B IR AR TSR 5-2 o

x 52 EEEMSE RN
WHE A B 1T 1t B
o TMS, TCK, TDI, TDO fEN% Hfic & &
IS
AR I, JTAGSEL_N £y GPIO.
JTAGSEL_N 1y FH e & & J -
JTAG PORT ® JTAGSEL N=0, TMS,TCK,TDI,TDO
wENLIE /0 YENHC B
® JTAGSEL N=1, TMS,TCK,TDI,TDO
TERLE 45 R 5 1E N GPIO.
BIIRES SCL,SDA 1ENE& HEC B & .
12C PORT

BB NIFE 1/0 SCL,SDA 7Efit & 435 /E 4 GPIO.
SCLK, CLKHOLD N, SSPI_CS_N, SI

BRIUIRAS S oty

BRUCIR il SO 1 9% FI B B .

SSPIPORT SCLK, CLKHOLD N, SSPI_CS_ N, SI
DL ’ = -
BEATEVO | 'S0 e m s dom fEH GPIO.

FASTRD_N, MCLK, MCS_N, MO Al MI

BRYCRAS e g -
FRIAR {4t PR B .

MSP1 PORT FASTRD_N, MCLK, MCS_N, MO #I M|
oL \\j{z‘% _IN» ’ N
BEATRIO | e sk 5 6y GPIO.

UG290-2.5.1 13(96)




5 ML B M4

5.1 Mo B & MR L 5 ATE T

UG290-2.5.1

B E A e B I I WL

RECONFIG_N

ENN e BB EE

WE i 1/0 e & 45 KR 19 GPIO.

READY

ENN e LB EE .

BE I 1/0 KB 45K 5 1E N GPIO.

DONE

ENN BB EE M

BE I 1/0 KB 45K 5 1E N GPIO.

P!

(15T JTAGSEL_N R 2E R E4F, 7R JTAG & IS A RGN, @il
7E FPGA L HHTHI{R 47T MODE {6 A2 FPGA BHTRCE#4E, DLkt RFR
Hefrsemfc B s . P EREFshET JTAG R E G, SN #i:, JTAG
EHA R GPIO; X/ i4®(LittleBee®) K ik FPGA, 4 MODE[2:0]=001 i,
JTAGSEL N #{5 JTAG BL B 4 M (TCK. TMS. TDI. TDO) #J AR
BN GPIO, {HZItR JTAGSEL_N okl JTAG &K E NECE 10, TFHEiL#fFE
BrE N AR LAWK

[2]SERIAL #1 CPU Bt B U B M H T 5 HAL B B UL, ok &R
GPIO, {H& qiX Lo ) TARAE 3L FIC B A U T LU B GPIO.

REEMNER

I Gowin =R IL B A A :

FTIT Gowin = W 3 A HAH B () T A%

ESRERL Rk “Project>Configuration>Dual-Purpose Pin”, 1% 5-1
BT

) i XoF 7 39 T 15 T A A R R A O

14(96)




5 ML B M4

5.2 P B & T e S B

5-1 i EEMEREE
W Configuration | B e

| Synthesis I Flace & Route Ial-Furpese Fin | BitStream |

Download Mode: |JTAG -

Use JTAZ as regular IO
Use S5PT as regular IO
Use MSFI az regular IO
Uszse READY az regular IO
Use DOHE as regular IO
Use BECONFIG N as regular IO

(1] ] [ Canecal ] [ Apply

5.2 EEEEMIThRE R R A

RECONFIG_N. READY H1 DONE & il & & Fiit 20T 2 FH 21 )45 il
LAt T B A AT AR LA N 1 O TC B L P B B I A

% 5-3 EMIThEE

B ALK

Thaefiid

RECONFIG_N

ENECEE IR, KA, HA WS Eh. (REFAR M
T FPGA 4 fific B 2 A7 2h6E, RECONFIG_N hi{kkf FPGA &
EH T T RN EE/E. FPGA LRI EPF L EREBF,
FERE 1ms Z 57 DU

TENECE S T, F5Z— ANk 58 A>T 25ns KT )5 3)
GowinCONFIG FL B, ffFa8fFi%H MODE & B 18 5§ in%k Lt
RS . P nT Dol i w5 8 B I UL I, R e S
KR #ERATESCE; /BN GPIO B, HEEFE output 38
B, AfRbER E AR RE T, H P2 M RECONFIG_N & I 75
B HYIGEE A= T

READY

inout KAVE ., mHESFA R R READY Him bl FPGA 74 i
ITRCE#AE, READY 155 HiK)/5 R A 1F L slifi &
RECONFIG_N {5 sUIR IR

RN E S IR, #74 output 287, AT LLYE/R FPGA MaTRe &t
ITICE: A28 B AR E &4, READY 55 AR HT: AicE

UG290-2.5.1
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5 Mo B & N4

5.2 P B & T e S B

B ALK

Thae g

KM U READY 15528 MK 58 input 2874, Fj el i@t
[ 5 B EAE B AF N8 NN READY {55 DUAE IR fic B i 72
YE9 GPIO i, #] HI/E input B¢ output 267 . READY FH4E input
R GPIO B R {RIERL B M eI HAIRME N 1, BN FPGA Lk
HITRE.

DONE

inout XM . FPGA FLE I IirE(E S, BCE KI5 DONE
(EREOAT

ENBCEE NS, % 4 output 2844, WTLI4E/R FPGA i it
TR TN 4 E I, DONE {55 AT, #Fd N TiE
RA; BB SRR SE L & R, DONE 15 5 fRFFK B -FIR
Ao FHNinput KA, F P AE B 5@ s e SRR AN R
DONE {55 DSER L N P . RECONFIG_N ¢ READY f&
FHIKHESPIRESES, DONE F5 W& REFEARH RS . HH JTAG
HL PR 0 B SRAM i #2, DONE 15 S HMEK A S %5 L.

YE4 GPIO I, 0] FHAE input 2 output 257 . DONE FI1E input 2&
B GPIO I J/RIEE EF AR KA EN 1, BNRELRE
FPGA LiE# N H P

MODE

GowinCONFIG Ft B AR FAE T . 1EANCE K, 2880 %
N, WEsg Ehi, &2k 3-bit (55 . FPGA L HL oA HE~F Rk fi
& RECONFIG_N K}, #5f44R#5 MODE {E3E NAH M [
GowinCONFIG 'R7&, miz S84 2511 FPGA 7 i MODE
B Y T C B A U ARl TR 2R 2R R A AL H AN ],
F L FY) MODE & iR 52 A3 3 ik, K25 H k1 MODE %
JEIE AR 93 e,  BARIE S E AR 8 PINOUT Fif.
MODE & JiI{E A GPIO i}, wF{E input 5 output 287!,

FEF AL, 24 MODE H XU, 7 ZEH Ll H - Tk
RECONFIG_N AR5,

JTAGSEL_N

YE R B R, KA, WSS L. WA R
B 7 JTAG BHE RN GPIO, W #s4F b 5 T — IR &
& JTAG & 254 GPIO, JTAG & IhAEZ%, M/ ali@Eid (s
JTAGSEL_N #H7I&E; S H - RiEE JTAG HHEH, N
JTAG R E Ihee—H T H. 1EN GPIO I, B HE input 5% output
KM,

!

JTAGSEL_N &5 JTAG FL & 4 AN (TCK. TMS. TDI. TDO) #
BN GPIO N{EfE H F X %: JTAGSEL_N % 7y GPIO Itf, JTAG & R fig
VEREE & JTAG & E N GPIO I, JTAGSEL N HGE/E i B &
Ji# o

X T/ #%®(LittleBee®) % i FPGA, 4 MODE[2:0]=001 i}, JTAGSEL N
EE JTAG BLE N 4 NMEH (TCK. TMS. TDI. TDO) #] LA[E I % B N
GPIO, {HZUEbR JTAGSEL_N JCiZ¥s JTAG B IR E NACE 10, FELILE
PFE T N iR U UK A

TCK

VEOVBCE S IRy, SRANHIAN
JTAG FL B AR AT B A E . 10y GPIO i, ] Al {E input

UG290-2.5.1
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5 Mo B & N4

5.2 P B & T e S B

B ALK

Thae g

oY, output 2874,

TMS

VERNBLE R B, KA, W55 Ef.
JTAG P B A B AT N E ] . 1E28 GPIO B, AI FAE input

o}, output 2874,

TDI

YENBLEE R, KA, Wy Ehi.
JTAG FL BB R ATE R AN E . /4 GPIO If, ATH{E input
oY, output 2874,

TDO

TERTCEE TR, RACHHH .
JTAG P B A B AT ER . /28 GPIO B, AT FAE input

o output JE7Y,

SCLK

TENBLEE IR, AN .
SSPI. SERIAL #1 CPU fic U e N E il . 7E28 GPIO
i, B AR input 2% output 257,

CLKHOLD_N

VENHC B I, RACARN, WERSE L.

SSPI 1 CPU FC BB 28 e B . % N\ & PR, SCLK
o IEREA W A K PR, SCLK % M 3 ETC 3k BN
GPIO i, A HAE input 2% output 287,

SSPI_CS_N

TEONBCE & S, SRR M, WS B4, SSPIBC BB Fr
5T, KHE AR 4 GPIO I, "]HIME input B¢ output 3§

i,

Si

VENECE B R, 87 N5 N . SSPI I B 21 5B AT B i N
J#l. 14 GPIO B, w] FHE input B¢ output 257,

SO

VENFEC B I, B8 . SSPI S B AR K A AT Hd 4 L
J#l. 14 GPIO B, w] FHAE input B¢ output 257 .

MCLK

YENEC B BT, RN .

MSPI it &5 X 1% H e 1, SRIET FPGA W, SadRE)
AR VG 2.5MHZz~125MHz,  ZRilf 4R N 2.5MHz,
MSPI it & #7125 MHz B . 5T Fr I S iR I VR 4E B i
2278 FH N A 10 I 500 Tt

FH Al 2= 5 B S S 2 MCLK 3% ME, &l 5-2 Fias: 37
TR TR, SRR k$ “Project>Configuration”, i
“BitStream” 7%, #£ “Download Speed” |43 hik#%
MCLK SR8 . 1E% GPIO i, " F{E input 5% output 257 ,

UG290-2.5.1
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5 LB A 22 5.2 L B B T A S
& IR B Thiefik
5-2 MCLK MZEig=E
"% Configuration o
[ Syathasiz | Flace & Routs | Dual-Furpose Fin | BitStream
Enable CRC Check
[] Enable Compress
[] Enable Encryption
G
) Comea ) oo
YENBLEE R, KA %H .
MCS_N MSPI Bt BB 1 ks 5, KESFAN. 18 GPIO K, ] HfE
input 2% output 5%,
VENTE BRI, 27N .
Mi MSPI e B A AT SR m A E . /E4 GPIO i, AT H{E input
o}, output 2874,
YENBLEE R, KA %IH .
MO MSPI Pic B 151 = 1 S AT 2R i 8 . 48 GPIO B, T HAE input
oY, output 2874,
YENECE B IR, RACNRIA .
MSPI Bt & % 0L SPI Flash i#JZ ik #(55: 24 FASTRD N A&
EASTRD N HE PR A S B 20 (F54 0x03); 24 FASTRD_ N A B P
- NEES B R, &N KW Flash S BUEER A ANE, Bk
B2 M N Flash EdEFM. £ GPIO K, 7] F/E input 8%
output &7,
YENECE B IR, RACNRIA .
WE N CPU B E R A S 05 S 1A FE . 29 WE_N N & PR
- INEEHEAE; 2 WE_N MK HEPIN SRR 5H#HAE. 158 GPIO B, TH
E input B output 2574,
inout ST
DO~D7 CPU Mt B A 8 N B 1, 8-bit A58 . R4 WE_N KM
ffie DO~D7 B N 77 1A . 1E8 GPIO K, A HAE input 5%
output £#Y,
ENBCEE IR, RA NN, WEEs Edi.
DIN SERIAL fic BB S AT 8RN E /. /58 GPIO B, n]HfE
input 2% output 27,
VENTE BRI, 2870 Sy .
DOUT SERIAL fic BB AT 8 A 1, R AE FPGA Uikt AR
— /N2 EREN . 1E8 GPIO B, ®TH{E input B¢ output 287,
SCL YENECE B RIRT, 2278 input. £ v GPIO i, HA[/E input 287,
UG290-2.5.1 18(96)




5 Mo B & N4 5.2 P B & T e S B

B ALK Thae g

SDA TENBCE N, 24 injout. /)y GPIO i, FTHIfE input =4

output &7,

UG290-2.5.1 19(96)




6 ML B A4

6.1 Jic B JiH

6@3?1&:‘&7’?2’:’.

5k FPGA 7= i & 5T SRAM T2 [ /= ER®(Arora) 5 i 1)
PERE SR Flash B/NE14O(LittleBee®) F kI /NS AL G 2t . FE
T SRAM T ZRI#8F i Ja asF W A e B A 52k, Bk B e B
BLE; fik A Flash (I3E 5 K a4 b S5 B s R A i 7000 930, S5 e
AT DLIE L B A sh & 505 shECE M 5 Xl 23 F B i T E i E .

moo Sk FPGA P2 B3R s, R 2R S R i &
B H R BCE S A E A% Frfa s Rl A I JTAG BLE
REES R EH RS SIE; AR B MODE %A
FATE]

6.1 B B 1A

UG290-2.5.1

3R FPGA 77 i H 70 9/ & 159 (LittleBee®) X AN R R
®(Arora)x k. WAFKEGIF ARG S R AEWEERrE, EEXC5)
s R () FPGA WiiZE % T SDRAM/PSRAM. #F4 P& S 1Y
FPGA & T XU SIECERHIE S GWIN RAUBRAT Z 5 2 4b,  HoAh R 78 44
EIE

FRREERRE

2 FPGA i VCC. VCCO. VCCX 3t e H i 2 fie /)M H TR 1)
FPGA #E N BB AE: HEf € H RECONFIG_N R4k #h i o i i
I>FPGA &5 HE % 7k READY F1 DONE & JI>FPGA #1451k >READY %1
1 FERAE MODE B > 4 e 2 455 xSk B E B 404 AR 30 >FPGA M
fE>DONE $i >t A P

FPGA Jrshid fE i 7 B it i fs e, FPGA LHIARE G K 1ms Z W
PL K FPGA #1444t 72 RECONFIG N & BIAS i vr R B f -, FH AT
%P RECONFIG_N & =25 s/ Ehr. FPGA Mefid §i Frf i id@ 1/0 %
HE RS .

e AR FPGA 7= b 2 R BC B B0 A7 AR 2 1RAE FAL &L 4 %t
SRAM [{J#4E . XN & Flash HIEEVERIXS 4M5E Flash (#1E, Hd, SN E
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6 ML B A4

6.1 HCE %

UG290-2.5.1

Flash M#:A4E L /N (LittleBee®) K = fh . 5, % SRAM Fl4RE
Flash [F3EFT A 7= i 2] 8.

SRAM #{E

%7 SRAM [#)#:/E A d% 52 B 284 ID CODE #1 USER CODE, iHU#s{}:
WEFABEELLL SRAM it E . #34F ID IiF &0 B RERaTiE, RE
ID B&AIF R I 284k A4 s kAT B ;. USER CODE 42 77 {# H /7 %} ID CODE
FE I Z A BN CAX 73 AT I gm S AR s 2R PFIPIRES T A7 8810 356 FPGA
BB AT RPRESE S, AP 8RS, REFTHABNE ESH
# 6-11 Status Register S E INFAH X% H . SRAM BLE R 7 2
B, WA REE SN R REIE SRR, WE T LM MEHET
AT P et AT R IR

PIE/9MEB Flash #1E

X B Flash FIE/E R mAEMRIEEAE. Hetud JTAG 0
BAVEN B Flash, BM4AEZA/NT 1MHz, 4P EZRENLE 6-8 JTAG 1)
TCK iR ER,

7
N E Flash it 8 SRAM [IER(E (S SR E MXUS ZhECE ) A & Flash (4 FLeAE
LT FPGA 5 AR EF L HUIRAS I AAREK P RECONFIG_N, 750 FT A& %f N B
Flash i A iE & FIA

/NEHE®(LittleBee®) K A WA 28 4w FE W ik Flash Bi4MiE Flash
I 7 TE R SRAM A2, /NEIEO(LittleBee®) % 1k B WA 2% 41
Iy JTAG & = AZERetE, BPgst SC R E A A TAERES F15 5 T il
i JTAG £ 4w 2 N #% Flash 50446 Flash HOEAE, it fErb 8340 m] DL%
RAMEEIESR T/E, WmEEHE, K Pk RECONFIG_N EJAf5¢
IRAELETH S BURFIEIE A N T 15 2o TR AE S5 AN 2 BT+ I3 B

EEEMEH

R AN RN AR, R 2RI B AR, #hfk FPGA
TARAE ik PR BT o P e IS A A i, T D A 125
AR BRI ,  H OR B B AR AR Q) & B R] . MODE[2:0] I Skik
# GowinCONFIG HgmfERC BRI, P AN 2 e AR AU ] A A B4
o iz 5 ORI E E AR S AR, B FBHAERE 4.7K, TN AL BHAERE
1Ko
V!

RECONFIG_N. READY #I DONE & 5 &M EHR AL, TP 2R elnEn
GPIO, #BT5 BLARIEAE L B 30 58 AT T AT 46 (B B I B R A 2 g R IC B 2 1F

[ B pMEFIEE
F AT H i SR B BB, HERRRRIE A 6-1 P
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6 ML B A4 6.1 FLE AN

6-1 [ElE EMHERFIRE

FPGA

DC3.3V {] MODEI0]
I MODE[1]
| MODE[2]

u}—c/ RECONFIG_N
KEY

READY | DONE
DC3.3V { 4.7k — pc3av

/7 \/7
LED LED

o T E KA MODE {H nfBa LMo, #2441 MODE & ik 52 & H 3 oK,
FdH 4 1) MODE 4% i1 21 A 35 322 1l 5

e JTAG it & idf2F READY Fl DONE 15 5 HIMEK A 2% & X

e RECONFIG_N. READY F1 DONE A} 2% R (1) J Oy 3 AL B, AN 52 i 5 2

2y
Aeo

B i R KE KRt %Z RECONFIG_N R EFE

HHT b HRMIG FE P ko i i RECONFIG_N F i 7 Bl an [ 6-2 1] 6-3
FR

& 6-2 EF LRRFE

VeeVeoxVeco i

'
wl

x

Tportready

e

READY

DONE /*

UG290-2.5.1 22(96)




6 At B N4 6.1 HlE AU
6-3 & IR E
RECOMFIG_M P £
# Trecfglw g
READY i A
iﬁTrecfgtrd?n Treadylw D
DONE Trecfgtdonel "
/NEIEO(LittleBee®) Kk FPGA 77 i AH 2K I ¥ Z 4k 6-1 Fios.
& 6-1 pEHEO(LittleBee®) Rk FPGA PR EHT LT RECONFIG_N fill & it &3
AR | ZHE X RME | ®RKME
Wi 2 L A& F 2] READY 1 L FHS IR ZE (Time
Tportready! | from application of Vce, Veex and Veco to the 50us 200us
rising edge of READY )
RECONFIG_N fi&HF ik % (RECONFIG_N
Trecfglw . 25ns -
low pulse width)
RECONFIG_N T~ [£77%] READY Z21IK HL - [ i ZE
Trecigtrdyn (Time from RECONFIG N falling edge to - 70ns
READY low)
READY {GH-Fikrh 56 % (READY low pulse
Treadylw . TBD -
width)
RECONFIG_N T [#i# 2] DONE A2 ik F~F (1) i %E
Trecfgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
E!
MODEO=0 I} #§ 4 f)_I- B 2 £ 1 [7] 4 200us, MODEO=1 i} & 50ps.
= ER®(Arora) ZX Itk FPGA 7 i A SN P Z 83k 6-2 .
7 6-2 RERO(Arora)ZKik FPGA =R EH L F RECONFIG_N &R FSH
SRR | ZHE X RME | ®RKME
2 L] READY 19 BT ZE (Time
Tportready from application of Vce, Veex and Veco to the - 23ms
rising edge of READY )
RECONFIG_N 1K FE~F ikt %8 52 (RECONFIG_N
Trecfglw . 25ns -
low pulse width)
RECONFIG_N TF#i %] READY AR HL 1 i) 4E
Trecfgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)
READY fik H Pk %2 % (READY low pulse
Treadylw . TBD -
width)
RECONFIG_N T [#iH 2] DONE A2 ik Fi~F (1) I ZE
Trecfgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
UG290-2.5.1 23(96)




6 i BB A 4H 6.2 JTAG L&

6.2 JTAG BECE

5k FPGA 7= 5 i) JTAG Bt B 075 4 IEEE1532 i Al
IEEE1149.1 141 S Hli bR .

JTAG e 8 45 2K LR B0 BN B = Sk FPGA 7= i)
SRAM w, SR E B E K. maFUTE B R FPGA =i

Fr JTAG Bic B
6.2.1 JTAG ECEIEA EH
JTAG fic B B AH S & 6-3 A .

R 6-3JTAG ELBEHEREHENX

B 4 R /O 27 Wi
e 15 JTAG 7 M. GPIO RS AR B,

JTAGSEL_NI" | |, y#855 Er AT 2
TCK®2 | JTAG Hi 471 Bt A
TMSI2 (i85 o s JTAG HATHE A
TDI I, P4 & 55 _E JTAG H 47585
TDO 0 JTAG H AT 54 4

B!

e [1]JTAGSEL_N 155 R4 JTAG &1 E N GPIO I HA8 458 8 TAE G Ak /ER
X TN E i (LittleBee®) 5 i FPGA, 4 MODE[2: 0]=001 i, JTAGSEL_N &Y
JTAG L E 1 4 NME I (TCK. TMS. TDI. TDO) T LA[FK; %8 A GPIO, {H& i
JTAGSEL N Tik¥ JTAG FHIKE N E 10, 75 EALa34F 53 HE N g HE AR 2 DA K
.

e [2]TCK ffE PCB i%E#: 4.7K NHrHBH.

UG290-2.5.1 24(96)




6 ML B A4

6.2 JTAG [iL &

6.2.2 JTAG BLEER EEREE

UG290-2.5.1

JTAG Bt & # s i ok R b 6-4 i
6-4 JTAG BLEER EETREE

FPGA

— 3| JTAGSEL_N

JTAG PORT » TDI

» TCK

» TMS

TDO

A

o T JTAGSEL_N K& ZEH KM, HAEEIR JTAG BHE ARG, @ik
FLRTH MODE 151X B A3E AL E Bt (RPIEE H 2. BUS AT MSPD 8 4 HoAth
PR AR E o fE, P B Fahd T JTAG BLE f5, #8Fdt N P,
JTAG & 17454 GPIO;

o JTAG [t B U B A% ANGE i T 40MHz.

B 7T HE LR JTAG L& SRAM #:E4h, w3 IES K FPGA
i ONEEC(LittleBee®)ZK ) N E Flash FHABFTH Z%11 FPGA 7=
i P45 SPI Flash fgmfeie /B tnlimit JTAG &t . e KB N E
Flash HigmfeeEiEL 5 JTAG BCE B UAHIE, ~M5B SPI Flash (4 fs
VeSS E K 6-43 9 i FLARE.

eAh, Bz 3k FPGA 7= 5 3 Fr JTAG &festsefE, B, #E—4
FPGA ] TDO &% #:5 T — FPGA ) TDI &4, Gowin 24 H
SRNEEAE— N FPGA #8544, WK THCE . HIEs i &8 s rE
Kk 6-5 Fis.
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6 MLEHANA 6.2 JTAG it &
6-5 JTAG Fi R ERA EEREE
JTAG PORT FPGA FPGA FPGA
TCK » TCK TCK » TCK
z z Z
T™S » TMS ol » TMS ol » TMS (0
TDI TDI >-§ TDI >.% DI %
g oo w aouw ooy
TDO EB%TDOJ EB%TDOJ ﬁﬁomo
T re A re A xe o W
: N—] N—r] \_/———»
< —>
E!
DONE. RECONFIG_N /% READY 1 S M1 il 1h 58 A& 75 i 4
6.2.3 JTAG L ERA R FE
JTAG B B 1 7 B an & 6-6 Fs .
[ 6-6 JTAG ELEER K FE
TeK Tickftco | Tickp Tickh Tickd
‘7 Tips : Tiph ‘ Ttekftcx
oI !
™S X X

TDO

UG290-2.5.1

valid data valid data

B SNSRI (R 6-4 .

% 6-4 JTAG BLEEANFEH

AR | ZHE X BAME | RNE
TCK T Bk 24 tH #4842  (Time from TCK

Ttckftco . - 10ns
falling edge to output)
TCK T B&iE 24t = PHET 2E (Time from TCK

Ttckftex . . . - 10ns
falling edge to high impedance)

Ttckp TCK 4t & (TCK clock period) 40ns -

Ttekh TCK I & s P} ] (TCK clock high time) 20ns -

Teki TCK B £ H~F- ] (TCK clock low time) 20ns -

Tips JTAG PORT &7k (JTAG PORT setup time) 10ns -
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6 ML B A4

6.2 JTAG [iL &

SRR | ZHEE X R/AME | RKE

Tiph JTAG PORT fr##i [ (JTAG PORT hold time) 8ns -

6.2.4 JTAG HXEEHRIE

TAP R7SHL

T T7 1] FURZSHL S AR B & W A7 de U w7 A7 A5, 4% A TD

A TDO Zfa]. —OkUE, f52ar et TlFRmHMmIEdE A4, AR
SHUEE A, AL FF sk Ay &R TCK 22 mi TMS 2 4RAE, W
B -

& 6-7 TAP R7SHL

1 C[TEST-LOGlc-RESEﬂ

J
0

o(" [ RUN-TEST/IDLE | —.-[5ELECT_DR_SCA@‘l—.[SELECT-IR-SCAI\HJ
0 0

TAP E{u

W frfF TMS Dyt G248 “17) JffE TCK i A\ 20 5 ikl

kit (BRI 5, 5407 TAP 24, M seilab T He RS
TAP RSN g X2 B ALIRES, X JTAG £ A2 8 & A7 .
!

IRSARE AL CPU A4 .

vE!

UG290-2.5.1

7E3E N Shift_DR 5% Shift_IR JRZ&ES, TDO - HI%dE N TCK IR BRI U6 3%
7EHEN Shift_DR 5% Shift IR IRZAKS, HEAFEAL,

7E B I Shift_ DR 5% Shift IR I, HE#Fhr;

SR IR R U R B AR AL LSB:

—HEAL, PR R b E R AL
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6 At & A=A 2H 6.2 JTAG L&

HEHFERNBIETFH
RINGE RIS, IR HLIR Al i A S AR A .

o fRow Ay (IR) 4
o HEdfrar (DR) .

TER A A A A R R, 16 Shift_IR IRSHS, HRHdEsEE 4451
QUG RIBN R LSB 7530, REE L S &%, 91 2] Run-Test-
ldle Jaf52BI#AIEEE, WK 6-8 Fn.

TERHE FF A7 S AE R, 7F Shift DRORASI, AL1& % 548 445 5k
fEAArds, WK 6-9 . Ml AE KM LSB it 2 MSB Uik T HAR#AF

[ 6-8 {5 < FER AT

T™MS
TDI --< IR0 IR1 IR2 IR2 IRa RS IRE IR7 >-
o DS E ADER
Tap states NI @ X @ SHIFT-R @ X @ x®
() -Select-IR-Scan (3 ‘Exit1-R Run-TestIdle
(@) :Capture-IR @ -Update-R
& 6-9 BIEF R hElTF
LS I I O Y
™S i

Tap states NI SHIFT-DR @ @
-Select-DR-Scan (3 -Exit1-DR (B -Run-Test-ldle
:Capture-DR ‘Update-DR
YE!

o EEFFR GWIN(R). GW2A(R)A 4 FPGA i, {8427 8 Ha KN 8 fi7;
o RIEFTIEBEMIAATAS, HURTF AR AR
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6 i BB A 4H 6.2 JTAG L&

%E ID CODE Ll

ID Code Hl JEDEC ID Code, #& FPGA #{4:[)— A FEAFRIH.
m12z FPGAID Code KJE N 32 fif, FEAIH T E = FPGA K ID
Code.

%= 6-5 Gowin FPGA IDCODE

Gowin FPGA Device Family IDCODE
Device Part Manufacturer ID
Device Family ) Bits 11-0 IDCODE
Bits 31-12
h81B

GW1N-1 h09002 h0900281B
GW1N-1S h09003 h0900381B
GW1NZz-1 h01006 h0100681B
GWI1NS-2 h03000 h0300081B
GW1NS(R)-2C h03001 h0300181B
GW1NSE-2C h03001 h0300181B
GW1N-2/2B h01206 h0120681B
GWI1N-1P5/1P5B | h01206 h0120681B
GWI1N(R)-4 h01001 he1s h0100381B
GW1N(R)-4B h11003 h1100381B
GWI1N(R)-4C h11003 h0100181B
GWI1NS(ER)-4C h01009 h0100981B
GW1N(R)-9 h11005 h1100581B
GW1N(R)-9C h11005 h1100481B
GW2A(R)-18/18C | h00000 h0000081B
GW2A-55/55C h00002 h0000281B

B FPGA 148472 0x11, AT A ERPAELEL GW1N-4 ID Code Ml

B JTAG 1 LAE 720,

1. TAP &fi: TMS B ANmH Y, HELEEKIEZR /D 5 NI 0 E B

2. BIPIRASPLM Test-Logic-Reset #| Run-Test-Idle;

3. BIRAEHE Shift-IR, MEAMLAIH4H K% Read ID 154 0x11, i
fr (Ja—A0n) KRIEFIFNZIPIRSHLE] Exit1-IR, Bl A K& HT
TMS 28 TR, 3K 6-6 45 8 M8 i I N ik 0x11 ik 2+ TDI
A TMS HEARAL, IR 6-11 Fis.

+ 6-6 £iXiHESIIESP TDI 1 TMS BIEZEL

TCK1 | TCK2 |TCK3 | TCK4 | TCK5 | TCK6 | TCK7 | TCK 8
TDI value
o 0 0 0 1 0 0 0
TMS 0 0 0 0 0 0 0 1
value
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6 ML E B/ 4

6.2 JTAG [iL &

4. BIPRENL, M Exit1-IR &1t Update-IR J& [ 5] Run-Test-Idle, 37
Run-Test-Idle 217 £/ 3 /M8 i 1 5

5. BIPIRANLF Shift-DR, Ki% 32 MHeh AR, FHAE 32 Mg ki%
Ar, B TMS AT, 58 32 AN b FE I ER, Bk Shift-DR 2|
Exit1-DR. ixlH], %% 32 MF4hRIA] i 32bits %dE, HIN
0x0100381B, & 6-12 flr7s;

6. #aPIRZEFIE] Run-Test-ldle.

[ 6-10 iE=EX ID Code KASHLRIEE

S

v
Move TAP to Shift-IR

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

4
Move TAP to Update-
IR

v
Move TAP to Run-
Test-Idle

4

Move TAP to Shift-DR

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

v
Move TAP to Update-
DR

4
Move TAP to Run-
Test-Idle

e

& 6-11 i£EY ID Code #4-0x11 i ia]B}

TCK
TMS
oo FRNDED @ ADER
Tap states NI @ SHIFTIR @ ¥ @ X &
(1) -Select-IR-Scan 3 -Exit11R {8 Run-Testdle
-Capture-IR @ UpdatelR

UG290-2.5.1
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6 it B A4 6.2 JTAG ficE
6-12 B ID Code ¥R FH 7351/ iE] A FF
1 2 3 4 ] 6 7 8 £l 10 11 12 13 14 15 16 17 18 19 20 2 2 23 24 25 26 21 28 29 N 3 32 33 M B 36 37 B3I W0
TCK
™S —‘
™ @R o o oo ozs oes a0 AN
00 A
TAP States ), SHIFT-DR [E)4E]
Select-DR-Scan (3 Exit1-DR (B)-Run-Test-dle
(@) Capture-DR (@) Update-DR
N = |
BLE SRAM KRR

UG290-2.5.1

I 4 Host & FPGA SRAM, i FPGA skiLDife, @it JTAG i

E SRAM 4% Configration Mode Pins (50

i#Hid Gowin software B2k e EHE R S, FIH JTAG s3I

SRAM HIACE, THINZ4MEE Host ic & SRAM K E, 4n& 6-13 Fros.

NookwdpE

o

10.

AT JTAG #EH, TAP EA7;

e 4% ID CODE, #i# ID CODE &{5ULHAL;

i1 SRAM Uk C &, % SRAM, TifEs% “¥% SRAM HIRFL”;

K i% ConfigEnable 54 0x15.

Ki% Address Initialize 154 0x12;

% Transfer Configuration Data 54 0x17.

B aliRA 3 Shift-DR (HEar74%), ¥ Bitstream Data M =1 146
(MSB), ZAikik, KIiEAEFHEBARF NS, FHFIF] Run-Test-Idle

J%i% Config Disable 54 0x3A;

%1% Noop 164 0x02, 45 R A B L.

5 Bl Configuration Data TR, 2% “iH SRAM HIii

27,
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6 At & A=A 2H 6.2 JTAG L&

6-13 BLE SRAM i#ii2
6??:56 Y- See Read Flow —N{ End >
N
;: Y.
SRAM Erase (Option)
v
Transfer
Config Enable Instruction
(0x15)
Y
Transfer
Address Init Instruction
(0x12)
Y

Transfer Write Instruction
(0x17)

A

Transfer Bitstream(MSB)

A
Transfer

Config Disable Instruction
(Ox3A)

Y
Transfer
NOOP |Instruction
(0x02)

» T— See Read Flow

N

()

B SRAM B97%F2

A AT HERR SR, SRAM s BRI f0 7R [H145E

M FPGA ] SRAM [X %5zl SRAM ##E, e ARIES N SRAM
KALE %400 (Security Bit), 4 f& M TRy ST s, RAUEEHE %
4. AEAERKEE, M SRAM BUERIEHEY N 1 CGEHAF).

TEMEEFEF, FPGA XI5 ANE#531T CRC &5, UAREIE S A IE
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6 A BB A 4 6.2 JTAG il &
ffi, CRC Z&ikf, AILMENECE SRAM HIREHLH] .
5 6.7 81 SRAM it Sy B AIMHHC R
Device Length of one address (bits/address) Count of address
GWI1N-1/GW1N-1S/
GWI1NZz-1 1216 274
GWI1N-2/GWI1N(R)-4B/
GWINS(E/R)-2(C) 2296 494
GWIN(R)-6/GW1N(R)-9 | 2836 712
GW2A(R)-18 3376 1342
GW2A(R)-55(ES) 5536 2038

MR U, W 6-14 Fs.

bR

3% ConfigEnable 54 0x15;
%1% Address Initialize 754 0x12;
%1% SRAM Read #54- 0x03;
B A RANLE] Shift-DR (Bl #4758 ), KiEHHEK EHE MR8, 15

Z WK 6-7. 1EKiERfG— N EBEE i TMS, Bk3] Exit1-DR, 1
i TDO 152 BUFH WA BE I8 - 5% Bl 3] Run-Test-Idle;
5. HEELEA, FRIEE—AbEEEE, HithkS a3 B,

o

)Xi% Config Disable 54 0x3A;

7. K% Noop 164 0x02, &5REUAFE.

UG290-2.5.1
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6 i BB A 4H 6.2 JTAG L&

6-14 I£BY SRAM K%

a N
( Start )
N

 J

Transfer
Config Enable Instruction
(0x15)
 J

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

——»——Next address is valid ———
\,,7 __— -

|
Y
Y

Read data of one address

Compute the .
checksum(16bit) o

J
Transfer
Config Disable Instruction
(0x3A)

\ J
; N
( End )
. /

4% SRAM BORRE

MEFIE SRAM I, FFEZ B O AA/ER) SRAM. ke T
#2i% ConfigEnable &4 0x15;

3% SRAM Erase #§4 0x05;

Ki% Noop 154 0x02;

ZER B, Run Test 2~10ms;

%% SRAM Erase Done 154 0x09;

/3% Config Disable 54 0x3A;

ok~ wnNpE
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6 i BB A 4H 6.2 JTAG L&

7. Ki% Noop 54 0x02, ZEHifE:

!

£ %% 1% EraseSram (0x05) 154, Noop (0x02) &, ZE&h LM% (T i) 2543 Hds k58
.

GWIN(*)-1 Z %I il 1ms;

GWIN(*)-4 % il ) 2ms:

GW1IN(*)-9 % il y 4ms:

GW2A(*)-18 % ] Jy 6ms;

GW2A(*)-55 Z%1 iy 10ms.

A E Flash IR FRIE

ke B Flash 73 NIEH BT Fobest. PRI E L& &l 6-15
J K 6-16 ATk .
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6 i BB A 4H 6.2 JTAG L&

6-15 EERFHRIER

Start

@

Verify ID
Code

Read Status DoneFinal=1—»| | Erase SRAM

¢

DoneFinal=0

Erase Flash -

A

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

@:
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6 ML B A4

6.2 JTAG [iL &

UG290-2.5.1

6-16 BERRFRIZE

1 Start )

Verify ID
Code

Erase Flash

If need to read back to verify data,

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

X-page.

Program Flash

1 Stop )

#B&MAEB Flash

Fis GWIN RN E Flash f7fif#s, 7ERIRGnE 2 7T BRI E
Flash, JN{RIFE#E24, NE Flash HAR A8 S .

LHT, GWIN £5IH E Flash K TZARE, X JTAG 4 FE4ii 24 A [
B3R, W2 0K 6-8.

% 6-8 JTAG i TCK SAZER
iy TCK $i3i TERE
GWIN-1
GWI1N-1S 1.4MHz ~ 5MHz H
GW1N(RF)-4B
GW1N(SER)-4C i
GW1N(R)-9(C) 1.3MHz ~ 30MHz T
GWI1NZ-1
GW1NS(E)-2(C) 1MHz ~ 5MHz S

T TZ.Z5FPGA #R ik

NHEVEHANA T T2, GWINZ-1 RIS F R E LA 552
%), i 6-17 fros.

AT

arwnNPRE

JTAG g, TAP EAL;

H %% ID CODE, #2575 ULAL ;
A SRAM BRCE L, Je# kR SRAM;
& i% ConfigEnable 54 0x15;

&i% EFlash Erase 54 0x75;
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6 i BB A 4H 6.2 JTAG L&

6. 7F Run-Test-Idle ##4:77E 4 (Run-Test), $F4ERTA]y 500 u's;

7. WIXFEBIRENL: Run-Test-ldle -> Select-DR-Scan -> Capture-DR ->
Shift-DR -> Transfer 32 bits-> Exit1-DR -> Update-DR -> Run-Test-Idle

(Bx GW1IN-4 R 5PHARZS 7] 220 A2 58D 5

8. fE Run-Test-Idle ¥4/~ EM8h (Run-Test), 4Ly 120ms, 4b
AR ER, WK 6-8;

9. Ki% Config Disable 154 0x3A;

10. &i% Noop 54 0x02, #FRiifE:

11. i% Reprogram 54 Ox03, fH#sfFEEE, A& M EEREI.
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6 i BB A 4H 6.2 JTAG L&

6-17 #8p& T TE N EB Flash BFETHIE
( Start )

SRAM Erase

v

Run-Test 500 us

\
Transfer
Config Enable Instruction
(0x15)

/
Transfer
EFlash Erase Instruction
(0x75)

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

Y
Run-Test 120 ms

A
Transfer

Config Disable Instruction
(0x3A)

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

Y
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

!
Background Programming i, 20 JE S0 X I8

H T2 PFGA #B R
H T2 PFGA i F I R «
1. Ki% ConfigEnable 54 0x15;
%% EFlash Erase 154 0x75;
3. BIPIRZENL, M Run-Test-ldle # Shift-DR, =4 32 /Mitgf (TDI 5%
TREFMRHT) . 7258 32 AN R 3RS HLE] Exit1-DR, H&ud

N
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6 ML B A4

6.2 JTAG [iL &

UG290-2.5.1

Update-DR [F] 2] Run-Test-Idle;
4. EHE FIRPIR, 53k 65 K;

o

AHRER, WK 6-8;

Bm © N

#2i% Config Disable 54> 0x3A;
K i% Repogram 154 0x3C, 656 /2 75 45 54 i 1) 5
K& i% Noop 84 0x02, #Rrek

6-18 #p% H TZ FPGA A} Flash %712

C St

art )

A

/

Config Enab

Transfer

(0x15)

le Instruction

A

/

SRAM Eras

Transfer

(0x05)

e Instruction

Run-Test 1ms

A

/

Transfer
SRAM Erase Done Instruction
(0x09)

A

/

Run-Test 500 us

A

/

Transfer
EFlash Erase Instruction
(0x75)

A

/

Select-DR-Scan -> Update-D

-> Update-DR -

Repeat 65 times:
Run-Test-Idle ->

R -> Capture-DR -> Shift-DR

-> Transfer 32 bits -> Exitl-DR

> Run-Test-ldle

A

/

Run-Test 96 ms

A

/

Config Disab
(Ox

Transfer

le Instruction
3A)

A

A

(Ox

Transfer
Noop Instruction

02)

A

( End )

1F Run-Test-ldle £r4: /24 2h (Run-Test), #4imfa] X 95ms, Itab
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6 Mic & AU 4 6.2 JTAG fiLE
S T Z PFGA 41 GW1NS(E)-2(C)#F # riiE

GWINS(E)-2(C)EL & /NN B Flash, (e EE&X sy, REWF:
1. fEdsfF ID 25 UL,

2. Ki% ConfigEnable 54 0x15;

3. WIREFRZE —/ Flash, &i% Flash 2nd Enable #§4 0x78.

!

BERRSE A Flash B2 7/& FPGA RN 4b+ Wakeup JR#4 (Status Code H' Done Final

BA 1),

4. %i% EFlash Erase 154 0x75;

5. BIPREHLE Shift-DR, F=ERT KA 110ms I8P, AL A S 22
3K, W 6-8, J5lAIF| Run-Test-Idle;

6. /Xi% Config Disable 154 0x3A;

7. Ki% Noop $54 0x02, JifE4iH.

YmFEAEB Flash iz

N & Flash Ll 256Bytes 5—1> X-page, %4 X-page 7/ 64 1~ Y-
page, %F Y-page f % 4Bytes.

% — X-page 15— Y-page, T #riR Flash & 75 A] LA E %
Autoboot (HZIIN#E) IhEeEkFIEThfaE. WK 6-9 fin. 42— Y-page
5 N\ Readable-pattern J&, R 3zH Flash £i#; 2% —/> Y-page 5 A
Autoboot-pattern J5, #3{F7E autoboot mode F <= H Zhi Flash 3 n# 3
SRAM #1; Hf55 A\ Readable-pattern & A &L Flash, HAthIEHIIA
REiEL . H. £ Backgroud programming NG 284, X718 ] Autoboot-
pattern.

EATERIEEIR RGOS, DIOEE R =L 46 A Autoboot-
pattern 5. 24—/ X-Page /& 256bytes i, AJf# F] OxFF &# 0x00
o

MHT, GWIN RY|NE Flash A LZAE, X JTAG gwiEsii®f A
BR, 152 W SRAM FiifE>3K 6-8 JTAG 1) TCK Bl K,

%= 6-9 Readback-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
GW1N-1/ GWI1N-
1S 0x07,0x07,0x30,0x40
gmmﬁm 9 0x47,0x57,0x31,0x4E
GWINZ-1 OxF7,0xF7,0x3F,0x4F
GWINS(E)-2(C)

YnFE N ES Flash FiifE &l 6-19 Fros:

1. i ID Code & 75 ULHL;

2. EBRNHE Flash;

3. IGIERAIEERAT), nldd i Status A7, HavEESCEEA
A PIVIIEIRAS, X Se R GWINS R4 83 A feidid &% Status
SR W 5
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B N Ok

=

Check
ID Code Yo

Y

& i% ConfigEnable 54 0x15;
PL X-page NHAL, FIRE—A X-page, HEFEFTERK;
1% Config Disable 154 0x3A;
&% Reprogram $54 0x3C, fli#sfFin#k Flash H1%#E 2] SRAM;
#LHL Status Code/User Code % iiF & 75 &k il o .

6-19 #RFENEP Flash FRIZE

See ReadlDCode

-

st

"

Erase Flash

e

N

-~

Program the first X-page
with readable-pattem

\ J

Transfer
Config Enable Instruction
(0x15)

Erase Flash

Y

Program Bitstream to
pages, one page have 64
-pages, one X-page
have 4Y-pages.

v

~_Transfer )
Config Disable Instruction
(0x3A

A

Transfer
Reprogram Instruction
3C)

See Read EFlash
Flow

Transfer
Repogram Instruction
(0x3C

Y-

\ 4

Transfer
Noop Instruction
0x02)

Y

< End ):

Same as FSfile?

4ifE—1* X-page A2

YmFE— X-page WA N HEIR, a1k 6-20 Az .
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& i% ConfigEnable 54 0x15;

Ki% EF-Program 54 0x71;

HEN Shift-DR & 1% itk £ 4 1

H5N—> X-page HI¥HE .

—> X-page 3t 256 MFT, 4> 64 IR, FRRYEAE 4Bytes (HPgmfE—

Y-page); Y-page HHEEE LSB 7 E N. AR WK 6-20.

5. H5— X-page ZJ5, GWIN-1(S)8&1 7 4T 2400 v s KK T
B, GWIN(Z)-2/4/6/9 F A #4175 EHMAT 6us IS I8, HoAth R 5128
AN TG BERG M  5

6. AKX X-page 4ifLsctE.,

YE

[1]Hs He kg 3L 32bits, HH K 6 AZEREE, Bl )y b'00010011 (0x13) I, 5 AHY

#4175 b’ 00000000000000000000010011000000, ZHhhlEFIHiEE LSB FNE AN, &5
— bit Bk Shift-DR.

[ 6-20 X-page ‘mizFiZE
( Start )

Y

Transfer Config-Enable
Instuction (0x15)

bR

Y

Transfer EF-Program
Instuction (0x71)

Delay 16000ns in Run-Test-
Idle

N |

Address index > 0

\ J

| Transfer address data (LSB) |

A
| Delay 16000ns |

Y
| Program 1 X-Page |

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

Y

( End )
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HiE—1 Y-page JifE

Y-page ki e e i R BN BAL, BRSO\ 4Bytes, i 5 NIELE
LSB TAABE AN, WE 6-21 fix.

BT AR RV ZREEA ZR AT Run-Test LLAERF S A58
It B JTAG I b 2235 2 S IR 2k, W3k 6-8.

FHRE 58— Y-page, GW1N(Z)-2/4/6/9 %% %3k Run-Test 13-15us,
GW1N(S)-2(C) &% 3K Run-Test 30-35us, HAih R 71| #3ihA T 2.
vE!
¥4 M. Configuration Data H( /=i 4Bytes, 7E Shift-DR 5 Ha i B M RARNM I LEE N

(LSB).

6-21 Y-page 4mizftizE

( 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 )

EEVAEE Flash Rz

FEEU N Flash JRAEHEYE, X JTAG # TCK AR ER., Wi 6-22
Fr7s o

BEHX N Flash o] DLEE Mg A2 ek flash A R 7, (HE B EHIRS
AIf] Readable-pattern &4 4%, T GWIN M=, S A Readable-
pattern J5 KX & i% Reprogram (0x3C) F1 Noop(0x02)n]fi A flash 4b-F
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Readable k%

1. K54 IDCode (FHJi%E);

2. Ki% ConfigEnable 54> 0x15;

3. ki% EF-Read #54 0x73;

4. JRi%1E Flash ftisiiht 0x0; J774[F 0 1’5 X-address #H [F;

5. 4} 64 4 Y-page Wi —1> X-page:

6. FIREETE— X-page AT EEH kb, HHhk< 853,
7. HSEHEE, Ki% ConfigDisbled 154 Ox3A 45 R iife .

&6

-22 BN ER Flash RiEE

See ReadlDCode —

Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

v

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(0x3A)

e I
( End |-
o /

BEE— Page (Y-page) HIiZ#E
B 55—~ Y-page #Hftl, {EFE N Flash fIZE£5 8], Wi 6-23 A
TR

B B ot S ) R B s AR A
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6-23 i —1" Y-page B2

_——
|

Move TAP to SHIFT-DR

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

i

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

|
e
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EFRBER (Background Programming)

TR N T EAE AR BT DR L B TR SCE, XS Flash #3E4T
Besx. It BAE BN BRSO, GeiE fr¥F 10 RE . TEIZ GWIN4
i Y St A (Background Programming) 2% 1 & Flash $f i
MrEE.

& 6-24 GW1N-4 Background Programming Hi2E

Flash Erase L

|

Flash Program

NG
Y
Verify Flash Readback
N Y

h 4

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

|

Toggle
reconfig_N pin

Transfer JTAG
Instructions
“NOOP (0xFF)”

End
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6-25 Transfer JTAG Instrction Sample & Extest fifEE
p

( Start \w

\_ %
Run-Test/IDLE
I

y
Shift-IR
(Transfer Sample Instruction
0x01)
\

v

Update-IR

@

Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR
(Transfer Extest Instruction
0x04)
\

v

Update-IR

v

Run-TEST/IDLE

vy

< End >
!
@ 4B Update-IR Bk Select-DR-Scan.
YRIZIMEB Flash
1z~ FPGA 1] WAL Flash HRin#k S imso i, vl bhiliad JTAG B
kAR Flash.
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6-26 JTAG O 4RTEIMEB Flash EHEREE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS N » CS N
JTAG PORT - -
TMS Ml (< DOUT
< TDO MO » DIN
ey
N JTAG 22 O 4mFE AN Flash B/ 24t K.
JTAG %% SPI #2574} 55 Flash

e GE T JTAG £ 9w FE 4R Flash.
PEAR 0 R B K JTAG 1945 D LU R 02N Flash 93210, H A
T JTAG il Master SPI i} /& %} SPI Flash #4740 #2 .

6-27 4532 SPI Flash KB ~EE

e
( Start

Y See RaadlDCode

Transfer
Program_SPI Instruction
(0x16)

A

Program (or read) SPI
through JTAG

End
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6-28 GW2A A% JTAG &l SPI % 3% 0x06 35S HFE

£ I A
e swes @ X@ X XX EXEXD) @ (EXEXE

TDI 3 DR7 | DRe . ORS| DR4' DR2|_ DR2 DRI DRDE

" 0x06(MSB) M
TDO l =

Run-Test/Idle
Select-DR-Scan
Capture-DR
Shift-DR
Exit1-DR
FPause-DR
Exit2-DR
Update-DR

& 6-29 GWIN &% JTAG #&#l SPI %% 0x06 1§ H FE

[= I I L SR RN

TCK
TAP States 0 4@ A BA@ X EXE XD @ (B X BX O
TMS L L
TD' E DR7 DRE DRS DR4 DR32 DR2 [ DR1 DRO E
L 0x06(MSB) o
TDO * »

Run-Test/Idle
Select-DR-Scan
Capture-DR
Shift-DR
Exitl1-DE
FPause-IR
Exit2-DR
Tpdate-DE

CO =3 O O W L O

JTAG Boundary Scan (%% SPI Flash

R JF I, 28 Boundary Scan ()75 RitZe 5 SPI A I
RESKSLHL SSPI B /77, M4 FE N & Flash.

Z % FH i Boundary Scan Chain KN 8 i, 4% 2 A4l &% M
BIEIRAS, W 6-10 s, &K% M IR Boundary Scan Chain 58—k
SCLK IZK#) .

3+ 6-10 ERRA

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

E!

o ctrl:0 RIrH, 1 KIRHN;
e data:0 RI/RKHF, 1R mEHF.
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6-30 3% Boundary Scan &5\ 4&FE SPI Flash FiEREE

See RaadlDCode

Transfer
Config Enable Instruction
(0x15)

Y
Transfer
BSCAN_2_ SPI Instruction
(0x3D)

/

Program (or read) SPI
through JTAG

v
Transfer

Config Disable Instruction
(0x3A)

a
\

End N
n
Y,
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REY Status Register 0x41

Status Register 7E &5/ A AL S 2R G IR AR B, 8 52
Status Register, FJHIHIB a8 AFHPIRAS, e 5 kD) wakeup. =&

FAAE B IR 5%

~J o

Status Register 34 32 {7, TR 42 0x41, B /55 Read ID Code

—H.

Status Register [ 3L i3 6-11 Fix.
& 6-11 Status Register SECEMEFAEXHIFZE

Devic GWINS-2
GWIN(R)- GWIN(R)-6/9
S 1/2/4 SWINSR)- | gwiNz-1 GW2A-18/55
Status 2C
Register[31:0
0 CRC Error (1 Rn KR, 0 RRKREHR)
1 Bad Command Error(1 £/x KA 1R, 0 FnAKAEHIR)
2 ID Verify Failed Error(1 #/x KA H 1R, 0 KRR KAERIR)
3 Timeout Error(1 R/ KR, 0 RRAKRKRAEHR)
4-11 -
12 Gowin VLD(1 /R IEH, 0 R/RFH) -
13 Done Final GBS TEINMEE R 1, IERBCH 0O
14 Security Final (K& 7 %201, RKBEZEMN 0
15 ?Ee%dy(oli? 0 ?Ee%dy%lig Encrypted Format (1 FE/rffi
SO U R T s R )
TR FEH)
o e Encrypted Key Is Right (1 3
16 POR(L #RIER, 0 RTHH) R, 0 207 s
%)
17-31 -
* Gowin VLD #& W & Flash #1535,
1EHY User Code 0x13
User Code 34 32 {7, R4 #& 0x13, /¥ Read ID Code —
Eg
User Code ERiAfi )& FS U4 checksum 18, AI7E Gowin
Designer H H#i E X o
Em# 0x3C
IR EH 2 FPGA M flash FRisz BB R SCHF, HECE B SRAM.
it JTAG Kk K& i% Reprogram (0x3C) 154 . Noop (0x02) &
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6 it B AN 6.3 AUTO BOOT it & (/I i4®(LittleBee®) 5 % 37 )
A, AR EINE, FUR A& Reconfig N & .
Bt EEREE
& 6-31 FiEEEERERERE
JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK » TCK
o < 2|
TMS » TMS o » TMS 10 » TMS 9
T o L2
TDO ,TDIE%UZJ ,TDIE(Z)LIZJ 'TDIQS%
™ |< 5D 6 o U@ & oo Wi 9 Tpo
e Q re 0 o4
: N—r] N—r] \_I_»
< —>
BlFESc

IR, THIRR 2 A BOR SR B AL

6.3 AUTO BOOT BLE ({U/E#E®(LittleBee®) KK H)

UG290-2.5.1

AUTO BOOT FLEMI, &zt FiRE /N E%C(LitleBee®) K i 4E
1 FPGA 7= S (P53 i B2 @R M 1 — P B AR, R ER®(Arora) FK %
FPGA F= A FFH AL ER . BRI, O EHEILHFERIN
HECE R, FPGA BRI H47 MWW B Flash 2B EARE 208 56 BB &

P A B R s, e EE JTAG £ DE A & SR m s 2
FPGA (N & Flash ' (%K 6-4 JTAG Bl B R &R REED, RIGH
7 MODE {E°4 “000”, R4 HT b H K H - ik d fd &2 RECONFIG_N
B, 2 B R AR e L B R . B % MODE ik &
N “0007, 1 Gowin ZufEikF4mfE N B Flash 45 f5 FPGA & HEIBLE
SRAM 5Ef H 3. PE Flash [ B0 R VB B ISR 12 1R 8
], $em 7 TAERCR.,

FHEE T/ E O (LittleBee®) ZX ) HoAth FPGA 7= it E LG RBESC R —Ik
AR EERIE, GWIN(R)-9 A1 GWINS %% FPGA St &k A i3
HIECE, B EHEEESIECE RIS, 254 mT LA E Sk T e R E T B
YE. SEECE KM R =55 ID BWiFfHR, CRC RIGHHEAE 4R
V!

M8 Flash d1 B IR A7 — (3 LR RLBEE, e B ML RS
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6.4 SSPI Fr ERR

SSPI (Slave SPD) &R, Bl FPGA 1ENMME:4:, H4haE Host i
it SPI 2 6 E 72 54k FPGA P2 i T e B I 12

6.4.1 SSPI fit FE E R
SSPI AR S & & a2 6-12 Fras .
3 6-12 SSPI It EERE R
2 R /O %7 i
I’ N 3,0, . — .
RECONFIG_N K [ fICH~F kb : J55) GowinCONFIG it &
ERHLE: YT LY FPGA HEAT TR B
READY o (GRS #51E% FPGA S HERE
BT RIh e R
DONE Vo (G hoe i P ol P B i
, s i
MODE[2:0] T L it B 1k, READY FFHVRRHE
SCLK | PN
l, FHF: SCLK X M) SPI #AEHE %%
CLKHOLD_N WET LE | GHF: SCLK %R SPI T
SO ) FPGA #i i 4% 31 Host
Sl | Host 7] FPGA % \ ¥
, M 2 o S A A
SSPI_ CS N By SSPI FrigfE 5, K FER
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6.4.2 SSPI Bt B 1=\ -

SSPI fic B A A R E U 6-32 P
6-32 SSPI Fl B2 A At FF

READY /
i Treadytcsl Teentw "
SSPICS_N : § : :
CLKHOLD_N !
sl ! / Y
i A X X X
5 - Tsspis Tsspih Tsdlk T Tsak Y "
SCLK : \ i i :
: | ; e ¥
T Treadytsclk i Tsclkfico ' Tsclkftco Tsclkftcx

{' valid data X valid data }—

i PS80 6-13 fias.
%+ 6-13 SSPI I BEREA R FEH

SR | BHEE X wAME | K
Tsclkp SCLK i1 il #(SCLK clock period) 15ns -
Tsclkh SCLK K % & Hi~F-HJ ] (SCLK clock high time) 7.5ns -
Tsciki SCLK B £ i B “F- B[] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7 [a](SSPI PORT setup time) 2ns -
Tsspin SSPI PORT 5[5 (SSPI PORT hold time) Ons -
SCLK T By 2 HH 4 Hi i 42 (Time from SCLK
Tsclkftco . - 10ns
falling edge to output)
SCLK N[5 214 Hi = B 42 (Time from SCLK
Tsclkftex . . . - 10ns
falling edge to high impedance)
Tesnhw CSN = H P ik b % 2 (CSN high time) 25ns -
- READY _L7F#53] CSN ik H~F-i [8] (Time from 10us
readviesl | READY rising edge to CSN low) H
AN NS —
Tragysox | READY ETHAT RIS > SCLK i A (Time 10us )

from READY rising edge to first SCLK edge)

BRipi 2 L HEER AN, SSPI AN & = 3k FPGA 7= it TRCE, &
T 2 LU &1
e SSPI#O1fifE

S WK B B T — YR EC B I RECONFIG_N SR & Y 1/0 R
o Izl E

o b A B H P ik i 2 RECONFIG_N il
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6.4 SSPI it B =

6.4.3 SSP1 EHELEES

4 FPGA 4bT- SSPI 5}, 18t SSPI AJ LLkésk FPGA SRAM & #
Y ID CODE\USER CODE\STATUS CODE %15 5., 1] LUGesg/MIBAT

fig & (kN SPI Flash).

FPGA [f] SSPI fi5%&— Mt 1-4 N7 d, 200 1 MELRTH

MEANTCRE R T, AT
EAC CRERM 0x00 K75

K614 BLEHRS

FEM ST, TURME LTI LT

R 2N i TEIES FBLTFHHIRERF
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 K& & 32bits, i2HX ID HIF54 200741, B
0x11000000. 7Ef54 RIEZ AT, £ CS AT E - PIRE, HHHELIIRS
PRI (AL R, PLBRE) FPGA KX CS R4S,

™ CS hifkz J5, Ll MSB 15 W5 A 484 0x11000000, 7£5 5%
FATHRA G Bk s 4 32 NI ER, LI ID CODE #diE# L MSB [ TE 2

DO MIRALHE H K

UG290-2.5.1
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6-33 3B ID Code B FERERE
cs i i

SCLK MWMWL

:1 Instruction (0x11000000) 32Bits =:= 32 Data Bits =.
DI i y
DO i 2008 S SN A
#2HL StatusCode/UserCode 5izHl ID Code [IFEIESSAL, B Hxt B 1136
A RIHT,

Write Enable (0x1500)

fEfCE SRAM (5 Features) i, {#H Write Enable (0x15) #5848t
B, R ] DL S #dE Write Data (0x3B) 154

6-34 Write Enable (0x15) BIFFREE

DI Yo F—

Cs \ | l Jr'

Do

!
SCLK IXzhHIN, 7£ CS - PRy, FTEL T SCLK MANLL LR %, LIz FPGA 15l
CS 59 . KiEHAhFE A i NN .

Write Disable (0x3A00)

RIEIEERE, F ¥ Write Disable M\ ZmiEtE B . BH G
Ml % &, R IEN TR .

[#] 6-35 Write Disable (0x3A00) FIFREE

DI - Jrf ‘l\l Jrf ......... i, 77
CSs \ /
DO
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% LR B84, 0x1500 Al 0x3A00 54 KIS Pt A —2L, $54#2
£ CSARH a1, IR EIR B e MUE fim CS, WMAR XM 7 1152
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM),

Tk, ﬁﬁ]j{%ﬁﬁmy K7y SSPI A& AN PP IXE), X LESR-SHT )5
CS b Tl iy, FHE 2 NLLER P LUE FPGA 7] LIRS CS R

Erase SRAM(0x0500)
8 A1) T 5 WriteEnable/WriteDisable —%, U & #fs SN AN
0x0500.

MR KIE)E, TIEBED 10ms METR AT 2.

Write Data (0x3B)

JH L WriteData (0x3B) 84 EH %M FPGA %2 KIiEH R
4,
R, FEIES AT, CS —HATRHE T,

6-36 Write Data (0x3B) BFREE

LI i D

HMAMWJWMX_

Instruction(0x3B) ; Data

L.d

o _ uL@C@@g@@QGw J

One Byte (MSB)

'
)
™

%
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6.4 SSPI it B =

6.4.4 SSPI Configure SRAM #12H

1 Start )

Read Staus
Code

Y—

Erase SRAM

Init Address

Write Enable

Write
Bitstream
Data(MSB

)

Write Disable

UG290-2.5.1
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6.4 SSPI it B

6.4.5 SSPI Bt ERN EEREE

UG290-2.5.1

fi F] SSPI fic B A XU & = 2 3k FPGA 77 i e B ) R = Bl an &
6-37 fiw.

6-37 SSPI B B EIEREE

Host FPGA
CLK » SCLK
DIN |« SO
DOUT > Sl
CTRL » CLK_HOLDN
CS N » SSPI_CS N

VI
Ly SSPI AL & K /N RS, SSPI 2 MODE {4y “0017 , HAh [ a2 4 My 4
FIEZHE 641,

SSPI it & & IR T 4T H ) SRAM B & #:E4L, B A4 fsE FPGA
4RI SPI Flash, 4wfE Flash /£ MODE {65 SSPI it & #5501
MODE 1EAH[F], F /Al LAfE Gowin 42 FF ok £0K Iid B 200 5\ SRAM
B/ Flash., 752 AN Flash fn#kar, 75 Z9K MODE {E %y MSPI
MODE, /Jgiulid=H#r ik RECONFIG_N filtx MSPI k.

SSPI £ N gmfE MR Flash friEEH R = B an &l 6-38 Fiir

6-38 SSPI 4RFESMEB Flash EiER=E

Host FPGA Flash
CLK » SCLK MCLK »| CLK
DIN |« o) MI | DOUT
DOUT > Sl MO > DIN
CS_N » SSPI_CS_N MCS_N » CS_N
CTRL CLK_HOLDN

!

o REERX|4 R HF SSPI 4Ly Flash,
o /NEIEZA GWIN(R)-9 234457 #F SSPI 4w 4hik Flash.

Pt s K LK 6-39. il SSPI 1] FPGA Ki%$54
“Program SPI Flash” (0x1600) 54, 5¢m/5 FPGA 1] L%k SSPI %
Flash, Host i) SSPI 7 LAEZ V5 A Flash, % T oRuin] LL4% I Flash (1
FHICES X Hb AT e
R, M Flash SERCEARRS, B3 EdE 2 18R —A Bit. 540 sspi 13
HY Flash 1] IDCode B}, 75 Z 84N % — AN Bl TSR U fig — 47
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6.4 SSPI it B =

6-39 SSPI BL & Flash iRfEE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End

6.4.6 SSPI i\ T FPGA EZ&~=EH
6-40 % FPGA ¥4 ~=E 1

SPI
Master

UG290-2.5.1

CLK »SCLK
DIN »S0 FPGA
DOUT »/s|
CS N, »/SSPI_CS_N
CS N,
CS N, |—
- b—>ISCLK
» SO FPGA
S|
»|SSPI_CS_N
L s lscik
* SO FPGA
S|
»[sSPI ¢S N
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6.5 MSPI fit & iz

6-41 % FPGA ¥4 REE 2

CLK » SCLK DONE|———»
SPI DIN » SO
Master  DOUT >l
Ccs »(SSPI_CS_N DOUT
»SCLK DIN |«
DONE|l———»
DOUT
—=(SCLK DIN =
DONE|—————»
6.5 MSPI fip Fi&%

7E MSPI (Master SPD) 3\ F, FPGA {E AT 8t (Master), iEid
H SPI 10 WA Flash £7fif 2% A 152 B U 5 7 B0 SR B & FPGA 1IN 56
SRAM.

MSPI R NEETE:

1. ¥ MODE % I 3 B N MSPIRE .
2. @I LA R FPGA H 47 AN Flash S LR EGE, €kl & it

Fio

® % FPGA ¥ .

®  EIK PRk il ik RECONFIG_N %l
MSPI 23, ISR Flash F4&:

Al LU JTAG 2 D4 Flash B gnfe. HEFAE FPGA fE8 52
FrLLRFRIM G 68T, EE NN EEfE T . FPGABLE 5, A
FaT LLE T FPGA #5T BB & B i 2 5 N\ 415 Flash.

6.5.1 MSPI Bt B2\ E i

UG290-2.5.1

MSPI A% = FH o0 O BC B & a2 6-15 B
% 6-15 MSPI ELEER ERIE X

BRI /0O 27 WL

l,
RECONFIG_N | py & 55 I | 1&H- Pkt 531 GowinCONFIG fic &
i

READY o) 1'01: TR PO 82T A i B

1'00: ZE XS A FEAT WA C &
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6 i BB A 4H 6.5 MSPI fit & 1 =,

E A2 TR I/O 25 Wt B
R JTAG Bl B AR T,
DONE 110 1'01: BIh5E A mFE I &

1'00: K58 Mg ML B

I,

MODE][2:0] N & 55 | MODE &5 5 (f£ READY _LEJHEXRAE)
il

MCLK o) FPGA i H i

MCS_N o) SPI FigfE%5, KA

MO o 2 SPI %t #¥is £ Slave

MI I M Slave % SPI #i N ¥

7E READY 155 1) LT R A
FASTRD N 1'b1: Read SPI i, (SPI#§4: 0x03)
1'b0: Fast Read SPI #5{, (SPI$&4-: 0x0B)

E!

o  MSPI At BRI I AP AR RANN &+ 70MHz.

o  HEFEAIR KT 30MHz /NT 7OMHz i 75 4§ H Flash s v ) 4 20 G M PR
FASTRD_N & .

o IHEAET 30MHz I, FASTRD N & & ==E1w],

6.5.2 MSPI Bt EE EEREE

MSPIED & 1 3 F K4 S Flashi&E 22 0 K1 6-42 7
& 6-42 MSPI EL EHER EHFR=E

FPGA SPI Flash

— 5/ FASTRD N

MCLK CLK

MCS_N CS N
VIS DOUT
MO DIN

!
LK MSPI # KN 24t . MSPI #ix MODE {5 GWIN(R) “010”7, GW2A(R) N

“0007., HAhE EEIEEESEE 6-1. MSPI it & #8248 5 T 30MHz i}
FASTRD_N & i) &4

Hid JTAG %Dﬁtﬂﬁﬂﬁiﬂﬁéﬁﬁﬂ%ﬁﬂ Flash #f1 i 13 2 & n
6-43 7. 1l SSPI 42 D 4RSI Flash iR 5 Bl 2% Kl 6-38.
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6 i BB A 4H 6.5 MSPI fit & 1 =,

6-43 JTAG #¥EO%RFIESN B Flash HEREREE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS_N
JTAG PORT -
» TMS Ml [€ DOUT
< TDO MO » DIN
|:h:|
u
~
!

By JTAG # Mg AME Flash #5/h RGEIE] L HAd [ 2 & I E%1E 25 K 6-1.

6.5.3 MSPI # Al B 21K

5K FPGA F= il E 2 5 RS2 H— ik 33 MSPI it & 2
o

GW1N(R)-9. GW2A(R)-18 Fl GWINS Z 417 i 7 I 77 T HEAT 1 13
AbFEE. S MSPI G E RS, iR ZsAFa] DAL I SRR B 8 B s
AT T B 22k
o GW2A(R)-18 %741 FPGA L3 5 Yk it B 2218
o GWIN(R)-9 8 GWINS %741 FPGA $t 3 =kt & 2.

o S E KM FEKEE ID ik 1%, CRC RN AMIE SR
LR EC B M, P AT DO TR — IR E AR *Aﬁfﬁzﬂ’] SPI
Flash j5 itk . PCRFE AT FRAREC B 2 Wi XUS:,  FF Hadm] BT 7E B0 & 2k

i %% Golden (fallback) Image (4 (%) M%),
!
IR ID Code $81%, HEALLIFRAILIESLZERIR, WA SEIEER SPI Flash it /3
o

1E£iz47 Place & Route I}, #]{# ] GOWIN EDA T. E.i] Bitstream &
KAq w o Ath SPI Flash jG bl (AXREZHEAEE, 5SS 6.5.4 ZHAC
BH)o

6.5.4 ZERE

ZERE (MULTIBOOT) 248 FPGA M[F— 4 Flash 1A Rk
BREUEAF AR AT B R R . SO Ry MSPI L B ALK FPGA 7 ¢
FrtR .

FPGA L1 J5 [¥1%kIA Flash j5 3ty 0x0000, iZHibikaf2s F T in#k
HIUE LRI
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6.5 MSPI fit & iz

UG290-2.5.1

Gowin Programmer F2F SCRFAE AR 15 L T4 24 B Rrm 2 2 i
FI4MEE Flash Hr.

i} GOWIN EDA T EAE R Eedsins, P ar b B —AN 2k
FLARFALHT SPI Flash JG 2tk BE 2487 (1) berim Sk 5L & 48 17 Flash 1 F—
A LERFRUAL B B bk

FHJE, FPGA % H3IZ X\ Flash Hiti: 0x0000 /531

MR —RE s AN H FPGA 83 2 ki B2k, AT —
e B 2 A8 B A0 EERRAL SR 5 ) SPI Flash B stk Bir g e 1 EARR
M. R T RENZER RN, WES IR, BHRA3] FPGA X FF
IBC B S IR PR

FPGA )5, tafLLEE 71k RECONFIG N #i 15 5 KBk 3]~ —
ANEEHRRR, oA SPI Flash Bk bk [6 R CRATAE 2 B0 ELRF LK. TR,
RECONFIG_N [ffi & 3% A I E PR 1 o

{EFAFIHE Golden Image HITEZERE

NT SRR “ANY” LURRRLTE R, PR 2 EE I E N A T EE Y
Golden Image. FATEBCE I Golden (fallback) Image tG4AF NG —A
FERFARAAAELE SN Flash Hr o ZE R RIS G, an SR TAERRME 0x0 55 0x1
FAIR, FRATAT LK RECONFIG_N FZAIC LA T — /N Ledeim, -8 A 24010
Mg S () SPI Flash Mtk AR Bk itk . XA BkF ikl vl LL2 Flash
NN TAEBUE R E ik, AT LLE Flash # Golden (fallback) Image
(1)) Bk .

UbAh, nERPTA TAEBURE RS, 4 FPGA K4k L1 Flash
ik, EFIZREL Golden Image.

WHRFTH Flash BGEIA, W EES JTAG/SSPI £ M H i dnfs
SPI Flash.
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6.5 MSPI fir & 5 5,

UG290-2.5.1

[ 6-44 Flash Ffifias AR ELERABR % 53 7 T 51
Flash
Working Image 0x0 SPI Flash Address = Ox1

Working Image Ox1 SPI Flash Address = 0x2

Golden Image OXZ_SPI Flash Address = 0x0

n FEFTR, TAEBUE 0x0 A7 F BRiA ) 0x0000 L Hi bk,
TAEMAEZ 0x0 1 & — M1 T/EM % 0x1 1) SPI Flash Bk#4 itk .
TAEM% 0x1 14— 517 Golden Image 0x2 i SPI Flash Bk
k.
EHJE, ¥ E3hM 0x0000 Jn#k TAEKE 0x0.
AR S — > TAERME Ox0 INERMOT H FPGA S 2 IR T BN 22
W, N FPGA B2 uUm#k T — A TAEBUE 0x1.
WA EE A TAERME Ox1 In# kot H FPGA SCRFZ T I RC & N
Bz, N FPGA ¥ 2i%k Golden Image 0x2.
MRS — A TAEBUR 0x0 InZ R H FPGA AR 2 Uit B n#is:
i, AT PAR K RECONFIG_N LUk N —A> LIEm% 0x1.
R EE A TAEBUE Ox1 N R H FPGA ASCRE 2 T PR IR L &
n#szR, WA LAk RECONFIG_N BAin# Golden Image 0x2.

SPI Flash Bzt

i} GOWIN EDA T HAERGELASAES, P ar b se B — A2
LR SPI Flash & shHbdik

fEE o SR IR 4TI “BitStream” it B AE.

7t “SPI Flash Address” i NHEN BB T — AN LURRAL G shtthhl, 40
6-45 flT7 .
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6 At & A=A 2H 6.5 MSPI fit & 1 =,

& 6-45 i B F—" BitStream KB ahitzhit
vy Configuration &I&J

| Synthesis I Place & Route DIual-Furpose Fin BitStream |

Enable CEC Check
|:| Enable Compress
[] Enable Encryption [only support GHEA)

Ke}' Ij'[ex) o la0a0oo0a0=-0000a000-=-00000000=-00000000

Enable Security Bit
Frint BSEAM Initial Value

D Background Programming

Download Speed MMHz): [2.500 (default) -
| SPI Flash Address:  OOFFFOO0 |
USERCODE: @ Default (©) Custom |000000O0
Bitstream Format: @ Text () Binary
[ 0K J [ Cancel ] [ Apply
SPI Flash EI4R7T2

Gowin Programmer $F SCRFAE AR 15 L T4 24 Ee e 20 g i
F|414 Flash .
1. fEProgrammer#k{4Hik#t “External Flash Mode”, FHiHE
BitStream {2 4 gm Azt W1 EI6-46 11
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6.5 MSPI fir & 5 5,

UG290-2.5.1

6-46 I E5MER Flash HY4RFEHE

%

Device configuration @é

Device Operaion

Aeccess Mode: External Flash Mode v]

Operaion: exFlaszh Erase, Frogram - ]

Eraze and program the external SFI flash.

Malte zure the config mode iz “011°,

Malte sure the config frequency in fz—file iz less than BOMhz
¥30Mhz must set FASTREAD W pin ).

Frogramming Options

Frogramming File: I f=oftware/Gowin/1. 7. 10beta/work/wi dea_rui. C]

External Flash Options

Device: Winbond WZ5G64 -

Start Address: Q000000

| Save || Cancal |

2. Hil “Save”, SERUITA BitStreamit) 5 sl ik A g A5 M bk ) 152

Ho
!
o Flash jEzhthlil£x7F N EE
o AL EALE AT T M E L LR R ARSI KN, B IR R S EEAS S8 AT — AN LRRRAR
s 78 55 5
e SPI Flash JAZHUhHK 12 Ao PR AL, HH P Al B 12 ADDR[23:12] Huhik A7
— )} Flash it % /5 FPGA

mo AR FPGA 77 i 3CRF— v Flash Bc B 2 )+ FPGA HIfE L. 26

—h FPGA # R A MSPI Fc E#505 SPI Flash HHAHIE, i FPGA
KM SERIAL B ATAECE . — 7 Flash FL & £ )1 FPGA )45~ 2 Kl
&l 6-47 BT

vE!

TR R AR, FHEE Wake Up Mode & 1. Wake Up Mode — & H T %1%
BEIREE, fn— 4 Flash Bt B £ FPGA. £ % Wake Up Mode (25 R, &S
# SUG100, Gowin =111/ 151 -

fic & ER R AT 75 2 55— A FPGA ) MODE {8 % & 4 MSPI #3, ¥ Niif FPGA [
MODE {H 1% & SERIAL f=.

m SR FPGA P2 i AN 2 B Flash TR & [ — A FPGA HIfE L.
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6.5 MSPI fit & iz

6-47 —F Flash EEE % FPGA E#EREE

i
4.7k
SPI Flash FPGA FPGA FPGA
CLK MCLK L »|SCLK L—»|sCLK
CS N|—» MCS N
DO [—* Ml
Dl [¢—— MO pouTt > DIN DOUT |—|DIN
< Q < S £ Q
© © © e © o
z 2 = s s Z g
20w S 50 w = 00w S
z O Z m < O Z " < O = m
w w o = w w O = Ww w <o -
o = X o o = oo =
-+ & - +
-+ - L & >
6.5.5 MSPI B¢ E &3 FrE
MSPI T & i) 7 B an B 6-48 ik
& 6-48 MSPI TEIRA I FE
READY 71
| Treadytmcsl
MCS_N % /
: ! Tmspis . Tmspih .
MO £ i *
Treadyimck '+ Tmckn T Tmdk Tmclkp "
f Tmclkftco
Ml \ valid data }{ valid data }{
FHIR B P Z 3R 6-16 Frs.
#F* 6-16 MSPI EEERA R FEH
SR | ZEE XL B/ME | NE
Trmclkp MCLK B & i HH(MCLK clock period) 15ns -
Tmclkh MCLK Fif 4 =5 HiL P B 8] (MCLK clock high time) | 7.5ns -
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6.6 WEANEE (L3O (LittleBee®) 5 3 #)

SRR | SHE X w/ME | KME
Tmeiki MCLK i i FL P i 18] (MCLK clock low time) | 7.5ns -
, MSPI PORT % Zif (] (MSPI PORT setup

Tmspls . 5ns -
time)

Trmspih MSPI PORT {545 [](MSPI PORT hold time) | 1ns -

T MCLK T~ &5 21 Htf fai 5 42 (Time from ] 10ns

meidieo MCLK falling edge to output)

READY _L7H#E] MCS_N i H *F- i 8] (Time

Treadytms from READY rising edge to MCS_N low) 100ns 200ns
READY EFHEHIZE—A MCLK i [H)(Time

Treadymelk | ¢ READY rising edge to first MCLK edge) | 20HS | #4KS

Baimi 2 B EER AN, R MSPI AU & =2 SR M TR E, 65
e DU 451
e MSPI#I{fifE
S WIUR R B B ET— R EC B N RECONFIG_ N R Y8 1/0 4R

IARY

o JSBHIACE

HHr b B T ik i ik RECONFIG_N & il

6-49 MSPI X THI% FPGA X ERREE

FPGA

»(SCLK

»(DIN

=1
4. Tk
SPI Flash FPGA FPGA
CLK » MCLK »|SCLK
CS_ N » MCS_N
DIN * M
DOUT » MO DOUT » DIN DoOUT
z o =z o
o < o @
[ = w =
536w g 28w |2
O = m L0 = i
ww o 5 wwo =
oo = oo 2

READY

RECONFIG_N
DONE
=300W 940

1]

A A A

yYvyYyy

6.6 WERNELE ({V/NEHEC(LittleBee®)FKIKZHF)

XUAFNCER N, B DUAL BOOT LB, &Mzt S/ ige®
(LittleBee®)Z Ak 7 2k FPGA 7 bt SCRFI— R B 3. XUR Zhilic B AR

UG290-2.5.1

T, FPGA .55 AN Flash 528 Ho kit ot 56 Bt &

VE!

7 DUAL BOOT 30 R, 4404 Flash N BUAELERS, FPGA 2223 M flash Nk
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6.6 XUBRFELE ((U/NEIEE(LittleBee®) K JE 3 #5)

UG290-2.5.1

XA Bl ic B AR U I PR 1) MODE {8, W Flash LAMNTE
2, MM Flash BahH)EL )T =5 MSPI LA F], 16557 K
6-42. XA E IR T T 2 B E AR e, H W DURIR A B /R
Me T B Bdls A7 A B

GW1NS-2/GW1NS-2C 284 e XUE sh e B AR x5 /N 3 g ©
(LittleBee®) 5 i HAth 2344084 X 5], GWINS-2/GW1NS-2C #34: K N 4%
XN E Flash, FFLL#F DUAL BOOT #, GW1NS-2/GW1NS-2C 7£
AN E Flash 2 834704

XUR e B R AE W& 6-50 fios .

& 6-50 NE B EENREEE
( start )

<&
<
A

o

en
!
MODE % & A “110” B FPGA t551E M4 Flash fE3).

X GWIN(R)-9 1 GWINS Z 517 i, Jo i e WA 00U Shilic
B, FPGA ¥J3HF 4 IRBC B 250

o fRIALIERRIFMEERET2N 3 K, 3 IR RMUG LS 7 — MR T
H. WHE Flash 1330 L REHFUG T 0 Hulik;

e MODE 1H A “110” B, MM Flash J5 31 3 k223 Al LG FEA R 1)
Ja sk, JE b T E R E S 2R S N LR AR, SN
3 RBL B 2 R 2R # N & Flash JE 3

o X GWINS 5177, AT LASCRFE BN R MUS 1) 2 I E 8 22l 4F, A
IR B R Bk

!

SPI Flash JE23EAR 12 A2JE2, P AT B 2 ADDR[23:12] 1) ik 75 6]
GWIN(R)-4 #5414 H AT A s B XUE ShBCE, S Fihh

P RAL TIX RS SUE SI B T %, HEAMEBIESEFM IN101, 2

FE A2k GWIN-4 5/ 1) DUAL BOOT F#; 7%,
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6.7 CPU Bt B 5k,

6.7 CPU BiERR

CPU it B#i X, Host it 8-bit {7 78 M EHE M4 L X = =2k Sk
FPGA 7= it 7l &, CPU Bt BB i 6-17 fis.

UG290-2.5.1

7= 6-17 CPU L BN E R
I 44 T voxm |
RECONFIG_N 'i ; A e P kb 733 GowinCONFIG Al B
BT T L B A
READY Vo T L
BT R R E
DONE Vo I I L
MODE2:0] b i, READY LIHIRR
SCLK | PNE
L N | T CPU R
CLKHOLD_N 1 . (CHF: CPU H/E A
e
WE_N | 0: 5
1
or70) o M B T, CPU AL B R Uit {1t A
' B, SR T DLt AT I

CPU it & &k Eon 2R WK 6-51 Fis.
6-51 CPU ELB =R EHREE

Host
CLK

DATA
WE_N

CTRL

A

A 4

N
Y

/8

A

e

FPGA
SCLK

D[7:0]
WE_N

CLK_HOLDN

By CPU B BRI i/ #4118, MODE {HiXE v “1117, HARE & & WiEiEiE 2

FK 6-1.

B 2 B HLELR AN, A CPU U a5 2 2 4& FPGA 7 dh BEAT i
B, EFTL R A

e CPU E:flige

S WIUR R B B ET— X C B N RECONFIG_ N SR Y3 1/0 4R
=

o HEIHIMACE

HUHT_E B R T Bk i i % RECONFIG_N & i .
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6 At & A=A 2H 6.8 SERIAL it B#is

6.7.1 B EFFF

FERLE 2 A {% MODE[2: 0]=111, 7ERCE 525 DONE £ $im.
X DONE 5# READY #Hifik, iBARCE AR

BoE R, #dE S 4 D[7:0]1#% Rtz (MSB) /<, FPGA 7
SCLK _EFHfrse B4

& 6-52 CPU Mode BL B Fr=E

s [ L [ L F 1L F 1L T

D[7:0] 77\ byted )} bytel } byte2 [ Il .. )%

WE_N ZA I

CTRL W Ji

Ready ﬂ

Done //,'1 /'//( /—
Reconfig N ﬂ
6.8 SERIAL FCEELR

SERIAL i B, Host il & A78: X & = 34k FPGA 7= it AT
MiE . SERIAL It &8 A H B B E R DB ER N2 —. SERIAL it
BRI N AR LR BUE S N FPGA, TEiEM FPGA 28 B8, &
JHZ, SERIAL Bt & #5115 ID CODE #11 USER CODE VU SR A& 29 228

» SERIAL P & B U E e R 6-18 Fizs.

%% 6-18 SERIAL L B EBIE X
T oXH |
RECONFIG N I’W%BBSJ: % BB~ ik I=E i =
_ B ki B 3h GowinCONFIG fid
BT AT L R
READY Vo (CHT A 110 5 P TP
T R R E
DONE o (EH T o o AR R L SR S
MODE2:0] WAREE | e, READY LRt
SCLK | PN
DIN '}_'j‘] s L i N B
A
DOUT o iﬁgﬂjﬁwﬁy HHT FPGA ZExit SERIAL Pt & 5

SERIAL P & A5 3 ion & B a0 &l 6-53 Jw .
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6 i BB A 4H 6.8 SERIAL I B 5

6-53 SERIAL BL EE R EEREE

Host FPGA
CLK > SCLK
DOUT > DIN
!
Ky SERIAL EE B XA H/N RS K, MODE {5 “101”7 , HAhRE E&MKEEiES
%K 6-1.

SERIAL ELE#ER B FE
SERIAL g & 4 =0h) e an i 6-54 Fros o
& 6-54 SERIAL EC B &R FEE

READY IJ
,_'Ltead.y:tsalk_, «— Iserials i Tserialh ” Tselkp >
SCLK 3 3 “—\T—/—\Y -
DIN Valid data Valid data Valid data
RN 83k 6-19 fos.
% 6-19 SERIAL BL BRI FS ¥

ZHA | ZHE X wR/MA - INE]

Tsclkp SCLK 8 & #H(SCLK clock period) 15ns -

Tserials SERIAL PORT %37 B (SERIAL PORT setup time) | 2ns -

Tserialn SERIAL PORT fr##H [a](SERIAL PORT hold time) Ons -

T " READY A2 —/ SCLK ¥} [A](Time from TBD i

readytse READY rising edge to first SCLK edge)

Baimh 2 EHEDR AN, ] SERIAL A% & =2 Sk FPGA 7= Sk 4T
BoE, 7w LT &M
e SERIAL #Z1{#ikE

b S WK B B ET— R EC B N RECONFIG_ N SR & Y3 1/0 4R
o JHBHHIEE

3 b B P ik o i & RECONFIG. N &
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6.9 I2C fL ERR

¥
YN SCHE 1PC B A, NEIEO(LittleBee®) K %k FPGA 7 b T 12C it B A, [A]
A 57 #: Autoboot 155, i B S, FPGA 2t EATM N E Flash 2L EL 457 B e 52 A i
H. Autoboot it EH#H], 12C SCL 1 SDA £k A2l frfr LRk, BN 4 Al sEJCvE IERAC
B

2C B B AL, Hostilid 12C #: 0X &E = 544 FPGA 7= it Tl & -
12C fi B A R HE B ER DR ER N —. 12C BB R Gk
FrinddE 5N\ FPGA, TiEM FPGA 234 R, Rk, 12C A&
7:EHL ID CODE. USER CODE. RASZAES A E 856 . 12C fid B A=)
B e X n#k 6-20 Fimo.

F 620 RCEEEERNEHEN

T o %E | i

RECONFIG N Eﬁ?%@% Ik 55 GowinCONFIG i &
BT SRR L R

READY Vo (s 25110 28 P T R B
T R R E

DONE Vo (R e AR R i L T

MODE[2:0] TS B, READY LIHIRAE

SCL | B NN 4

SDA I/O WNEE, st ACK

12C P B AL RE SR B - I & 6-55 Fn .
& 6-55 ’C EE RN EEREE

Host FPGA
(Master) (Slave)
SCL » SCL
SDA SDA
3!
IE 1°2C Bl B AR/ R 4K, MODE fH4 “1007 , HAh[EE &M EEIE S HE
6-1.
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6.9 12C it & =

S

6-56 12C B B 48 =R Fr

S e O s e A W
« LTV VAR VAR

ADDRESS

R/T ACK DATA ACK P

12C /& AT R 2k, 1% R PR AT Bt ey, IEHDIRES T,
SDA 1 SCL #4L T HF-

#+ 6-21 2C L BRI FEH

(12C Start)
JA B A

SCL = T, SDA My it ~F [a ik f~F )3 .

(12C Stop) 1%
12544

SCL 2= Hi P, SDA FHAIK HL P v ey HLSF B AR

ADDRESS

ikt

BB BAME—I) 7 A28k 10 2741, TR EE 28
(ELNE RNV INE 5 &

R/W

B/ AL

TR E E WA A B AE S (00 LR R MHLEEEEE (1),

ACK

ACK/NACK fiz

W R TR RN B — A ACKINACK 7, &z FPGA IEH
iR A 0,

DATA

Kot

— M EA 8bits, I LU R A LU RIS

UG290-2.5.1

12C 2k BRI DATA #RZ2 LA 8 LL7 i RIA R, AIRERERIE T
T, EUER B KT O SR I R 2, IR R AN B E T .
ESNMHCSPR, FUE N RSB (ACK D), FRoRHRINES O 4 ) %
W iz NEE S s PR, B AR (NACKD, — &R
PWCRCZ 7B ), W TR RN AL ACK HIERGE, 1RIas
FE5R 9 AN Bkt 22 BT AOAIG FET- J TERE SDA ZRFBiAK, I HAA ORAE 1IN B
ey HL PSR DR R AR AR RIS e B as, WS W EIR)s — 47
TE, RIE A NACKES, PUBEFIBIERIL S R B KL, IR
SDA £, LME BTN KIE —MEIEE 5. £ 12C B2 EAEIEREE L
HARHAT— DBk AR B (BRIP4 ]D,  BI4E SCL HR AT I (S &
N, 1£ SDA LiZfrh B AT Ak — A dds . S8R LIRS, 7E SCL 23
e P4 TE], SDA R HLP s R IRFFARE , ARHLT O 0, TN R
5 1. HAG{E SCL VKA IE], 4 fovF SDA _ERTHFE3RRAS . 280
TP SR, TE 1 MDY R T, R E R,
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6 At B N4 6.9 12C AL B A

o | L
«_[ L

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

[— -

SDA stable;
Data valid
5w SRR 12C BE B A S B R 6-22 Bk
+ 6-22 I2C FLEERIAZR & bt
1 ERdes S Hi ik
GW1N-2
fi @ SRAM (IDCode:0x0120681B) 100Khz~1.33Mhz 7'b1010_000
IXFEHNE GW1N-2 410 ,
Flash (IDCode:0x0120681B)> 1.33Mhz £ 1% 7'61011_000
A& Flash - - _
¥E!

12C #4E Flash, 75 22 5000 B0 it SCAF e 6 plor e 0P i, 246 T 28 & 7F Programer
L, RS SUE A IR A L2 KR . “li2e” s ik oA .

Ky 2 bR ARN, ] 12C B 5 =2 S48 FPGA 7= gt AT g
B, BHWLLLT &M

® 12C #:IMdiRE
L%F%ﬂaﬁaﬁd@ﬁhaﬁaﬁﬁ RECONFIG_N A% E N 1/0 R

° F‘ZJJ%EEEI’JEEE
HWT b B AR T ik i i % RECONFIG_N i .

6.9.1 GWIN-2 fit B3k 5% SRAM/Flash Hi1EE

i & SRAM 1 H I EH RS #% 02 FS (fs J5444) B Binary (.bin
JE4) I, ket E Flash E’Ji&ﬁbmi#%ﬁﬁ 12C o Ci2c J5 4%
) TCWR AR SRS, RIBEHE I ES 2 Z 7 % MSB 1977 Ak
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6 At B N4 6.9 12C At B A

6-57 GWIN-2 e B 5156 5% SRAM/Flash 2 E

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

1 Stop )
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7 HRFSSCA R E 7.1 BCEEIRE

7t|$ﬁiﬁf3d¢ﬁﬂ%

3R FPGA 77 i d A C B O RS IR 7 245 & IR PR AT i
W E . CE ARG B E AR A A < 1R 3 THURT EUARRR ST A G LA O ik
Wio AE L EA RSP EAREE, REENENMXERIES%
51.2 L BEME .

B RO DRI C B B ) 2 A HER R, 7E FPGA P il i ELRF AL
SCAFFRERAINA T CRC R FIEIF i B 1 % hr. Haic Eid R i sei 12
R AN A2 S A, BRI B T BE SR 1F, DONE (5 Sk, W&
T A R RS S R B AR AT Y JER AT [ R A

7.1 BEEEETEE

PR B A2 A S B A HE 25 I 7-1, BB G CRC K
AT RE . HLARREE IEYE . I EARE . “eM R E . MSPI B E iRk
. ZHEE BT SPI Flash J5shihhk#% & . USER CODE # B 2%%. SPI
Flash 52 ibEAK 12 A7 7634, 7 Al & 1Y /& ADDR[23:12]f) ik 25 [H]
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7 HRFSSCA G E

7.2 BRE IS ((URE®Arora) F ik 3L F)

& 7-1 BLE &R
rv.} Configuration I. ? ﬂh]

| Synthesis I Flace & Route I Dual-Furpose Fin BitStream |

Ensble CEC Check
[] Enable Compress
Enable Encryption(enly zupport GHZA)
Eey (Hex): 00000000-00000000-00000000-00000000

Enable Security Bit

Download Speed MHz): (2504100 (default] =

SFT Flash Addre=s: FFFFFFFF

UIZERCODE: Q000000

vE!

1o 2 2 PR IR ) 3B 0 B B B U i ) b e A B BRI, A AR R
FRFR AR BATICE,  BERT DMRIERE R i R e 4, SCREs BAEARAT Rl AE, ok
FREEHORRR 1 il i) 2 4k

72 EEREME ((URER®(Arora) Kk Hs)

721 ENX

UG290-2.5.1

ok SR R EE®(Arora) Kk FPGA 7= i S Hr LU i i in s, R
128 bits 1) AES &k, I R SR M E R T
1. fEE s SR PR A NN 55 0 A B LR AL SO A 5
2. 1E Gowin FmAZE {4 N\ AR 2 % HAF N FPGA;
3. KM LR BRI B S 2 5, S B AT IR T
PN o
YR RTh G, 8 o B B T 15 % TAE: BB s, #31FEE
¥ T A€, READY F1 DONE 12 5 hifik.

e AES %%. tHFr AES 0%, AES W H kb BRIy, sk

HMEE, AR key;

AES ZHKE: 128 1i;

e Key: AES HHHIfIAR, GW2A(R)Z % FPGA 7= &bt —A 128 fiz
K bk F T 6% Keys
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7 PRRR S B 7.2 BEEHIENE (QURER®(Arora) KRS HE)

® Lock: APRIE AES HHRI %4, %364 TR key HIEEAUR, A3C
Rz R IR lock, AL TBUEIRE )R, B A Bl o B 4 2
1.

7.2.2 NN B4R

FEZVE A AN I B A B 7R

1. TIPSR oA N AR

2. {ESEHFLFIEFE “Project>Configuration”;

3. Hifi “BitStream” %5, Ak “Enable Encryption(only support
GW2A)” FH NEHME, WK 7-2 Fix.

72 MBRARERZ
r“} Configuration ‘—l—i] X

| Synthesis I Flace & Route I Dual-Furpose Fin BitStream |

Ensble CEC Check
D Enable Compress
Enable Encryptionfonly support GHEA)

Eey (Hex]: 00000000-00000000-00000000-00000000

Enable Security Bit

Download Speed MHz): (2504100 (default] =

SFI Flash Address: FFFFFFFF
USERCODE Qo0o0oa0
[ (1] ] [ Cancal ] [ Apply ]
B R ERI G, EHE MR RIS NS FPGA % 147k

X, S FA BE MR I B ORI R 58 IR EC B -

7.2.3 IR A

fil s BN S N TR

FTH Gowin R FE# M

HFH# FPGA 2344

Fr AR R B Configure Security;

FEFEH B A BRI 2 BTN B E IR “write” KB A E

bR
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7 PRRR S B 7.2 BEEHIENE (QURER®(Arora) KRS HE)

FPGA, & 7-3 fr.

7-3 BEBRARERE
P ]
w Security Configuration I. 2 ﬁ]
write ] [ read ] [ lock
Lock ! Bafuze for writing and reading i
Read ! Display the key (when unlock)
firite : Frogram the key to FPGA -
L -

fif 5 B H NI Ja vl DLk B 5 B s R 4 R 5 N & A AT I
ik,

FHE NG, Bl lock 4K &8 “8i3L” £ FPGA I
0, AR B H S U 5 N RAE R T B TR E A T B ek, 132
WA AL AN “17,

WEREEHE, &R R s R A 5 UL BS54 e
B o AEIns LR O EC B AN 2 3 2
!
SR FPGA M BRI E A A 4388 0, M3t ESAE M — A B O 1 Gk
2\l 0. filhn, FH P BB EEE B S N )% 4 {E 8 00000000-00000000-00000000-
00000001, Z J5fEebaeft ()2 B fARAL L 22 1.

7.2.4 AES ZiARIZRE

Gowin Programmer T H {24t 7 AES ZH4mfE TR, AEmsESik
ZUEE A SRR “Tools™ o “Security” ERIAI A JE % TH, W
7-4 Fii
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7 PRRR S B 7.2 BEEHIENE (QURER®(Arora) KRS HE)

7-4 AES GIEXHIEHE
B Secuiry configure Iilﬂ—hj

| BT AR |
[ write ][ read ][ lock
THGIHER:

Lock : fiTkey3iEANES .
Read : STFreathfEeril, ey fiiseR1a[H
Write : [CJFPGAEMRIES A ISEREey

UIREFEE=ATEE, oAl
o Write: Zifi Key;
® Read: 1H Key;
e Lock: #iE Key HIiZE R .
w12 Key (Write)
1. K HE T Key(AES FEH)EN “ AT SCARXTTERE” o,
2. Hiy “write” %4
3. LHEBITEW, RREIIESS
E Key (Read)
B “read” A ATXTE AN AES ZEAHEAT FRIRIGUE, FRELH SR
AES %A BoRIE “ AT SCRXERE” .,
ME Key (Lock)

iy “lock” %4, BUE Key BHEIEES, AES IR A e
AN
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7 PRRR S B 7.2 BEEHIENE (QURER®(Arora) KRS HE)

7.2.5 AES B{ARIERIE
& 7-5 ~ [& 7-8 44 T Wi gnf sl AES B4R, ER Ry
T JTAG il
¥ ID CODE

Xfasft 1D #ATR A, — 7 AT E JTAG Mhil 2 & TAEIEH, H—77
T B s 0 R 15 I, 8 S iR AR A
[#] 7-5 Prepare

Check ID Al

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

ID match?

Yes
The "?' sign can be:
() A: To read AES key flow
® B: To program AES key flow

C: To lock AES key or Set Key2 selected flow
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7 HRFSSCA G E

7.2 BEEHIENE (QURER®(Arora) KRS HE)

UG290-2.5.1

BHL AES Key

7-6 Read AES Key Flow

Transmit ISC Enable
Command (0x15)

Transmit

Read Key

Command (0x25)

Delay
100 ms

Read 128 Bits

Transmit ISC Disable
Command (0x3A)

Stop
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7 HRFSSCA G E 7.2 BEEHIENE (QURER®(Arora) KRS HE)

%3k AES Key
7-7 Program AES Key Flow

Transmit ISC Enable
Command (0x15)

v
Transmit Program EFuse
Command (0x24)

A 4
Transmit Program Key
Command (0x29)

A 4

Transmit 128bits

Delay
800 ms

4
Transmit Read ID
Command ( 0x11)

v
Transmit ISC Disable
Command (0x3A)

Stop
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7 HRFSSCA G E 7.3 BCE AR

$iXE AES Key

HiE AES Key I/EH 2P 1L Key it§z . 81 AES Key 2 Ja ¥ ANGE
BEUHIACE AES Key.

[#] 7-8 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)

Transmit Program EFuse note: o
Command (0x24) Startthe 2.5 V circuit to get the voltage ready
before program efuse

Transmit Security
Command (0x23)

M Setdata[127:125] as "1" and all others data bits as "0"
Transmit 128 bits of data

Delay

800 ms note:

Justtransmit a command to end the 2.5v circuit
,such as ReadID.
Transmit Read ID

Command (0x11)
or others

TransmitISC Disable
Command (0x3A)

( Stop )

7.3 BELE XK/

3R FPGA 77 b L B2 A A%, AR RS
S SCAAR Z(ASCH) R SCAF A AN AP REAS 2 1 —BE AR 2N Sk . SO
S R4 N fs, bl “11” ﬁ;&ﬁ’]ﬁ%?/ﬁﬂmm HoAl B 5072
Bmim s . IR RSO R 2844 00 .bin, HAVEETERERE,
PR OB H TR AL ] DR R = 2 AR S IR b i ELAF
v
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7 HRFSSCA G E 7.3 BCE AR

1. I E R B TR A
2. fF Process ik Ik A4 fidi Place&Route ##% Configuration H1

bitstream;
. A} A} AX " !y
3. {F Bitstream Format i i+ i % Text 5% Binary #%=CRI AT, wipd 7-9 A
N
B 7-9 ELARRAR N E R
% Configurations =
BitStrean
4 Synthesize Enable CEC Check
General D Enable Compress
4 Place & Route [7] Enable Encryption fonly suppart GH2A)
General Key (Hex): 00000000 PP — P — [ —
Dual-P Pi
Iua drpese in Enable Security Bit
BitStream
Frint ESEAM Initial Yalue
D Background Frogramming
Secure Mode (device can be programmed only once)
Townload Speed (MHz): [2.500 (default) b
SFI Flash Address OOFFFOO0
USERCODE: @ Default () Custom | 00000000
Bitstream Format: ) Text @ Binary
0 | [ Cameal || pply

iz P P SCRE URF R B RO S 4, 4 L] P B st AR, AR
15 A SRAEAR IR 48 A BE B SO R, Wik 7-1 s

£ 7-1 B=¥B4k FPGA FRELEXHX/N (BRAER)

W R TR ITONW-B'&is
1,152 84 KBytes
2,304 113KBytes
4,608 217 KBytes
8,640 435 KBytes
20,736 887 KBytes
54,720 2269 KBytes
bEy

R A2 — BRI SRR SO RN, IF AR E SR HEAT 548, ] SPI Flash 7%
PEUR S T 2R R
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7 HRFSSCA G E 7.4 FCESCAFINE K

7.4 BCE X nERTic

FPGA 7] LLE N Master M Flash SzHUEE i SCA- AL E SRAM,  f4E
Autoboot FIl MSPI PiFE L, 43 A% N JER 5 8 B F1AME Flash. 24
FPGA [ HLITE Ready J& A 25 E i BUBHRE R SCE, 4 5e lim# )=,
FPGA i %] User Logic IRAS, W FEIAR.

Voltage ¢ T | Ready i Done
RAMP ' i
-
Device Power Power Off f Power Up Power On
Device Status f POR | Configuration | User Logic

iz FPGA 2325/ NE I AR B R 51353 FF MSPI 5558, B 413 SPI
Flash F4T 3R IFEC B FPGA, BZEUE B S/ iR B\ 2
2.5MHz, #—> SPI B EPRIGEE —N b, ARIE SO RN AT R /&
4. MSPI 3ZEL SPI Flash [ 4 RS HF 126MHz. =12, 4 H
Fast Read SPI (0x0B) B}, E[FHf#:h FastRead_N & .

s /NEE R A RE MSPI R, I8 3CKF Autoboot #523X,  n#ki
KERINE 2.5MHz, Autoboot £ n#k — A7 (8 tbhr).

FRAEE & SO RN InaR A S A A I BN 2 B A TR, e n 28 i ] 4
A—FE,

HT W& Flash TZHAR, ARZEER Autoboot 5k KN Esn %
WARE, BAEEES R T7-2,
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7 HRFSSCA G E 7.4 FCESCAFINE K

R 72 BEXHRAMBIAR

i Autoboot 5 K INE SR MSPI i K nE sz

GW2A-55/55C
GW2A-18/18C
GW2AR-18/18C
GWZ2ANR-18C
GWI1N-1
GWI1N-1S

7 Autoboot 5

125MHz

26MHz

GWINS-2
GWINSR-2
GWINS-2C 33MHz
GWINSR-2C
GWI1NSE-2C
GWI1NZ-1
GW1N-2
GW1N-2B
GWINSER-4C
GWI1NS-4
GWI1NSR-4
GWI1NS-4C 120MHz
GWINSR-4C
GW1N-4B
GWI1NR-4B
GWI1NRF-4B
GW1N-4
GWI1NR-4
GW1N-6
GW1N-9
GWI1N-9C
GWI1NR-9
GWI1NR-9C

40MHz
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7 HRFSSCA G E

7.4 FCESCAFINE K

MSPI A S R SCAE I K ik 7-3 Fiws
= 7-3 MSPI =2 R # B R S &Rt

JIIE P i JIIES
EHPIT mAREX | =2.5MHz i ﬁz%ﬁz = ?n%ﬁz =62.5MHz fit
wE At =25MHz iy | =41.6MHZ T | oo
I1E] (ms) FES A (ms)
(ms) (ms)
1,152 84 KBytes 275 28 17 11
4,608 217 KBytes | 711 71 42 28
8,640 435 KBytes | 1425 142 85 57
20,736 | 887 KBytes | 2906 290 174 116
54,720 | 2269 KBytes | 7435 743 446 297
AUTO BOOT A E i it A Ik b K ank 7-4 Fos .
%% 7-4 Autoboot HER BIER ST MEAHC
pIER TS s
gﬁifn EkmE g | —2-OMHz bu?jiﬁ%::szz Zﬁzgﬁgﬁm i
= B (ms) Fragit ) (ms) I
CER i) BT A (ms)
1,152 84 KBytes 34 4 3
4,608 217 KBytes | 88 9 7
8,640 435 KBytes | 178 17 14

LA ESH R INEI [ 22%, B W B BIACE e, BR T ECE RS
IFIE), SEA B LRI A] Tramp, ARG RIS ), B b f (A
HHESMEA R, FEATNE. Pl FPGA M BN 5 B ]

GIEE3/ NN e =
Autoboot #:
T wanre = POR B + Edm it PLARF /8 /st 2 ] HA
MSPI &
T wanre = POR B + Fdaiat by 20/t B & HH
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8 “aMHIE

UG290-2.5.1

8&‘21‘&%‘1‘5

M FPGA AT, etk e — N RBIEER R, &x
P PRI IFE AT SE S AR T R T — RPN e Ry i it v 1 By
MRS 1 5E % B = e ORBEHLA] .

AR R B = A B
o TREIFUGHT, MAREAIT B shie & LR A K SA T
Mo B REr, e SR g A& S B 1 I ik
o MEZMIA, SIFHENTMRE, Bk —UIE M EEHAER,

=B BURI TR IR E B R .

[T = 8 ={:]
fEH & = SR RIE R TECE S E, B2 WU PR,
1. TS E S A I
2. JABhYmFRR T AR, B B 3R CIER R FPGA 7= i
3. IEF LR A A gn R B AR AT S R FE L B .
R, R S R A ID, REBIH SR ik
P L RR R EE i ID AT R, RA E SO seit T E, BN, H
PGB LR R ) e ARV, R T AR E .
!
B 7k S0k FPGA 1 B R0 1D, DUE S5 HAl R AR BT IX 4 M B 250k S %

VBT B BRSO T B SN T SRR ID BAEFR 4, P A SRR S TR e A
PR AEAT

B EEiES

FCE S REITAG A, S9AF E et IR i 1 1D (5 BT RSG,  Beds
LRI IR AE R B AR . B ik PURF RS e L g 1R DA S R b el
REREMET IR, mo St H CRC R 177 2Nl O/ ELARR R SCAFH i
PR ALIER SN FPGA, BT
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8 w&lkHE

UG290-2.5.1

iz AR SRR A O BRI A T R B AE R AR N T iz Bt
Xt EHE ] CRC K6, ez Ak de AR s O A bt AN it
R, A RRICIRR S BEAT LR, — BRI IR, ZJR K
YeRi w2 s, P E SR DONE fa7m AT A mst, A sr 5 b
CRC #5417

kKExmRE

lid & se il )a, MRPEH e gmAE i B2, 80F 0 B IR B I #k 3
SRAM 52 iR Bhal & G (E N B Flash 1 (UM 15®(LittleBee®) 5 ik
FPGA 7= i S e N & Flash #.).

o X[ Thn#EkE| SRAM FEdE, &= SR B PR AR AR Rl LU R S s

PSR B3R E T Zaeh, AR AP AL SRAM 4 ;
o X TAEt#(E N B Flash H 9%, k5% Flash (4mfERie)a,

Flash fit & 8 H B s, 25 1EATA s EiE =K .

Ak, NEEEC(LittleBee®)FK ik FPGA = B shBc Bz, HTA
B S ANER T Bl T ERS, A OROK PR 1 e Bt 72 Hh s sk 1 R
e, SNH P3O T Em 2 e trbE . XUR SR A P et 7 —Fh & ik
P&, AT DR B 5 75 Z0% N0 E 2 s & 0y 7240 Flash .

!
2 SR AE Flash (977 22 41 3
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9 TR

WA ERE

WA EAE R JTAG FEE B WY e, /0 M KA. Ki
FELEA BSDL SO BT 84 AR AE ;8% 3 B4 FPGA 85 _F 4t
il Flash BEATHRBR AN 5 484E .
HFARERAE PRI R
1. ¥ FPGA JFRE#RiEH: S| PC Jf b Hi;
2. T7F Gowin w44 B I 2 4
3. {E Operation 7 A7k 4B Flash #:4E, 340 51K bscan #
Y&, K 9-1 iz

B 9-1 iR MR IERERE

{y Prograrmmer - Untitled® =B8] 2
DEH asss v]

IEnabIe] Family ] Device ] Operation ] File ] Checksum ] L
11 GW2AR GW2AR-18  exFlash Erase,Program in bscan  Difsoftware/Gowin/1.7.2betafwork/ledwate... Ox779E [0
i Device Configuration [ g &J

Dewice Operation
heocess Mode: External Flash Mode ']
Operation: exFlash Erasze, Program in bsean VJ

exFlazh Eraze, Frogram

Erase and program the extermal SFexFlash Frogram

Make sure the config frequency irgflash Erase .
- exFlash Erase Program in bscan

exFlash Frogram in bzcan

exFlash Eraze in bscan

Frogramming Options

Frogramming File: T. Zbeta/workfledwater/impl/prr/ledwater. fx :]

= External Flash Options b
Output ]

Device: Hinbond 2564 -] 2 x

Start Addrss:  0x00000000

0K ] [ Cancel

Output | Error farning | Info |

H R EAE K GEXT FPGA M Flash 3H4T#:(E, ToiE% B Flash
g, SRAM BT E . I A REAEgm AL SN Flash B A0 FPGA
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9 TR

MODE fH & &, (HRME T JTAG JifEsMiT Flash 1757, 1454
PR R RS
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10 SPI Flash #&#

1 OSPI Flash i%#¥

Eo Y- 3R FPGA 72 8 SC R4S SPI Flash #3448 AF 18 4 tnsk 10-1
Frx, ™ EE WA Mxic A1 Winbond 77 s £ 2k, JE ) F H E5E
PR & MPUE B4 4, W13 10-1 FiR, # FPGA #7] LA iZ Flash #1

o

% 10-1 SPI Flash #{E#84
#lE ks
Read 0x03
Fast Read 0x0B

E!

o 54k FPGA S FRIF) Flash 32484 0202 /0 —FlE 03 5 0B, HUEF 8 FiEA S T
30MHz i fdi F @ e 4 AR iR S T 30MHz i, (RIS FE 4, P i
# FASTRD N & HIFIL, MR AREE T 70MHzZ.
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