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CPUB! 11 41 Host it DBUS $z - %) /) 8 i
®(LittleBee®)Z Jtk FPGA 7= fhit 47l &

o [11%T—%% MODE & A 43 Er s ok i gs 48, A% HRI MODE 2Rl B.4%
i

o [2lUTAG B E A5 MODE fii NME TG %

o [3ISSPI M1 MSPI #X ) SPI 4% F & HAHMAL 5

e [4]GW1N(R)-4 /GW1N(R)-4B H i # /3 DUAL BOOT;

e [5]CPU L&A ) SCLK. WE_N 1 CLKHOLD N % fiil5 SERIAL fit B A 3L,
CPU it B 5 Bl s 2 2 1 5 MSPI F1 SSPI it B A = 8 3L .

o [B]E NS HE PC R E A, /NEIEO(LittleBee®) X %k FPGA 77 b T 12C it B 4
AW, [FE 2R Autoboot #55, O EHUE, FPGA J:HAT N E Flash 2B LRI
AR SE AL E . Autoboot it B JIA], 12C SCL 1 SDA £k A Ziifids EhriRAs, &N
HAlRECIE AR E

E!

KT EEMA R, Al B8 AT LA E S IR LG RES S S EEMAN .
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3 ML E A

3.2 [REE®(Arora) ik FPGA 7 i

3.2 RER®(Arora) K& FPGA @

= BR®(Arora) x ik FPGA 7 il 1 SCHplk FH@ ) JTAG Fic EAR U4,
SRR SRR ) GowinCONFIG Bt B, Rk S Hem)
GowinCONFIG fic B 2 D HUk T AR RS MR . a8 S0ty
R e B IR, Bt g et R . SRR
©(Arora)Z ik FPGA 77 i SCRFURF LA (K I 4r Th i, ™ ) RUKE LEARF IR
KR AT IS8 AT 2047 fif 22 1]

= ER®(Arora)Z ik FPGA 7 il SO L B AR 3-2 Fow .

=< 32 ERN

P B

MODE[2:0]!"

LEESIE

JTAG

XXX

AR Host B 1T JTAG #2114t R EE
®(Arora) X jiti FPGA 7= i AT B .

GowinCONFIG

MSPIE!

000

FPGA {£A Master, @it SPI 31183
MAN Flash (B{ILARERAF) A E
BAEHATHCE .

SSPIE]

001

AN Host i@t SPI 4% 1154 /R
®(Arora) % jiti FPGA 7= i AT B .

SERIAL#

101

A8 Host 83T DIN 2 F %) = B
®(Arora) % jitk FPGA 7= it T B .

cPUM

111

SR Host JEid DBUS #1114} R EE
®(Arora)Zx % FPGA r= k7 id & .

o [1[xIT—4% MODE & IV A Ax B 3 HoR M8, REHE IR MODE RN L%

i

o [2UTAG M E A 5 MODE i AMETE K

o [3ISSPI M1 MSPI # 3] SPI 4% [ & HAHMAT [

e [4]CPU it B# = 1) SCLK. WE_N 1 CLKHOLD_ N & 15 SERIAL Fic BRI,
CPU Pt B #3026 5 MSPI A SSPI it B A e L

!

RTRCEEMIIR. BCEEMEN LI EE WDiRe kMG RIE2% 5 lEE M4,

UG290-2.6.1
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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

Nl
(VCCIVCCONCCX
AL R ER)

A &8 HLREADY A
DONE®

LGRS

READY & 5 Hi = 3 %
FEMODE/H

RECONFIG_N%& ME&
Bk FIREFRESH 4

R H#EMODEH it
B SRAM R 3

RECONFIG_ N ik
B F|REFRESH 4

FPGAR: [

DONE% I 1 75
RECONFIG NEEiﬂMﬁE
ik FIREFRESH iy .
kit Fi P

UG290-2.6.1

RECONFIG_N=§,
READY & il & H

RECONFIG_N%E ffl 57 #

ERROR

A BC B AR e e

READY & il $1i%

10(110)




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

R 4-1 5 T AF R AF POR BLH s 5 HIEEL I 1 -

= 4-1 7E2544 POR &Rk jE4n

EYil ™ POR At i 42 B R B
GWIN GW1N-1

GW1N-4 VCC/VCCX/VCCO1/VCCO3

GW1N-9

GW1N-1P5

GWIN- VCC/VCCX/VCCO0

GW1N-1S VCC/VCCX/VCCOO0/NCCO2
GW1NZ GWI1NZ-1 VCC/VCCX/VCCO1/NVCCO3
GWINR GWI1NR-1

GWINR-2

GWINRA VCC/VCCX/VCCO1/VCCO3

GW1NR-9
GW1NS GWINS-4

GWINSAC VCC/VCCX/VCCO0/NCCO1
GWI1NSR GWI1NSR-4

GWINSRAC VCC/VCCX/VCCO0/NCCO1
GWINSE GW1NSE-4C VCC/VCCX/VCCO0/NCCO1
GW1NSER GW1NSER-4C VCC/VCCX/VCCO0/NCCO1
GWINRF GWI1NRF-4B VCC/VCCX/VCCO1/VCCO3
GW2A GW2A-18

GW2ABE VCC/VCCX/VCCO3
GW2AR GW2AR-18 VCC/VCCX/VCCO3
GW2AN GW2AN-55 VCC/VCCX/VCCO3
GW2ANR GW2ANR-18 VCC/VCCX/VCCO3

UG290-2.6.1

11(110)




4 BLE MR

4.2 ¥Ihk

4.2 #NIG4L

43 &

4.4 MAEE

4.5 APER

UG290-2.6.1

£ 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 -

R % READY &I ETHE 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 HR% .

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 .

12(110)




5 Mo B & N4

5.1 Mo B & MR L 5 ATE T

5 ECEEMTE

3R FPGA P L BRI A, W@ AN JTAG BCE . 13

FCE. $hiE . AT EAIFATRCESS, AT A 2 7 AR M 85 1
FRPE R g AR EAH R BB B BENE e BB B DI RE, XA LA E DN B Y
/O, FI 7 AT AR SEBRAS A% L3472 6 . T AT DURR 8 E B A8 R ) Th RE

FREER], 62— SRR K

5.1 i EEMY IR KR E HIiEm
5.1.1 B EEMFIFR

iz 3R FPGA 77 i AT SECE M R E IR 5-1 flos, Kt

PR TR C BB AR 2 E AL R P R R ) B R L

x5 1 EEEMTIR
o5 GowinCONFIG

ISR
S o TAS gg{ﬁ 2C | SSPI MSPI | Donl  SERIAL | CPU
RECONFIG_N | J J R VR A J J J
JTAGSEL_N | J
TDO 0 J
™S | J
TCK | J
DI | J
READY 0 J J VW J J
DONE e J J ¢ | N N
MODE[2:0] | J VR v N
SCLK | J v N
CLKHOLD_N/DIN | | J J N
UG290-2.6.1 13(110)




5 K EEHA A 5.1 1B 919 2 8 L
VO % GowinCONFIG
EE MR
e e TAS /Sggc% 2C | SSPI | MSPI ggg'} SERIAL | CPU
WE_N/DOUT 0 J J
MI/D7 e J J
MO/D6 0 J J
MCS_N/D5 0 J J
MCLK/D4 Te J J
FASTRD N/D3 | /O J J
SID2 Te J J
SO/D1 10 J J
SSPI_CS_N/DO | /O J J
scL |
SDA e

!

ARG AR ST SR B B AR, G RIS % 3 IiE M
KA BT S E M E ES% 6 BLERANH.

512 B EEHEH

ANRRRAHGE S 110 MR, mm 3R H FPGA 7 SCFF R L 8
BT E V@ 1O fiEH . FrA R51H FPGA EHLJE R IATAT M RC B £ 1F
Z AT, SECEMCHNE ROV E SN . BERIE, st
FAP B, 12 RO P 3 43 (0 2 FH e 100 EE o oy A R T e«

!
PP BB R, T R R B S TR E B AS NR 2R B B AR . T
TR G, BTGB ALEE, S5 FPGA M PR FRHT 1B 24

FiC B I R TN SR 5-2 P

#=5-2 B EEME HiAM
WE AR @Rl Al
Bl A TMS, TCK, TDI, TDO YENEHBLEE
fil, JTAGSEL_N 1E£Jy GPIO.
JTAGSEL_N 1 RN+ F i & &
JTAG PORT ® JTAGSEL N=0, TMS,TCK,TDI,TDO
BEE NEIE 1/0 Ve B
® JTAGSEL N=1, TMS,TCK,TDI,TDO
ERE 4R IE1EAN GPIO,
2C PORT BRINIRES SCL,SDA £ A+ Hfic B & 1.
WE N 1/0 SCL,SDA fERL B 45 R 5 /E N GPIO.
SSPI PORT B iR A SCLK, CLKHOLD N, SSPI_ CS N, SI

A1 SO E v R BB .

UG290-2.6.1
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5EEMN A 5.1 FCE & %% B i i
wE AW W I Ui B
W SCLK, CLKHOLD N, SSPI_CS N, SI
BLEAHIENO | 1'So (e 4 4UR 4y GPIO.
. FASTRD_N, MCLK, MCS_N, MO fi M
BRCHRAS —
R 1y F R .
MSPIPORT FASTRD_N, MCLK, MCS_N, MO fi M
j:f: _I\H ’ L
BEAHRNO | e m e 19 GPIO.
BRURES L HEEE W,
RECONFIG_N
wENLIE /O BB 45 R E1E A GPIO.
BRUIRES L HEEE W,
READY
wENLIE /O fic & 45 W 5 1F 4 GPIO.
BRUIRE L FHWC B T
DONE
W NEE 1/0 B4R E1/E )N GPIO.

!

o [1XF JTAGSEL_N A& % ok geth, 7EIHR JTAG &R H I Z G, @WH P
1E FPGA L HHTHI R 4 AT MODE (A2 FPGA HHTRCE#HAE, DLkt
HolEsomm B . P LR s T JTAG BLE G, 2N, JTAG
A GPIO; T/ i59(LittleBee®) % ik FPGA, 4 MODE[2:0]=001 i,
JTAGSEL_N &5 JTAG FELE [ 4 N (TCK. TMS. TDI. TDO) W] LA %
EHH GPIO, {HZIkl JTAGSEL_N Joikds JTAG IR E AR E 10, FEILRIFE
kNGt LA

e [2]SERIAL f1 CPU Mt E M M i T 5 HALRC BRI, TRk & ol
GPIO, {H& ix e i T AE7E IR FH e B A X T DL E D GPIO.

hEEMNEHR
I Gowin YRR B & IR H -

1. FTF Gowin z YR A A B ) T A% s

2. {ESREF:IFEFE “Project>Configuration>Dual-Purpose Pin”, #1&l 5-1
Fr7R s

3. n) ST B T T B G B I R

UG290-2.6.1 15(110)




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 P S M RECONFIG_N & N 75
B HYIGEE A= T

READY

inout 5 . ERYCIRA N open-drain %, WEEES Fhi. mHE
AR, WA READY $im FPGA A Reif 4Tl & #:/E, READY
155 HiA% 5 K 24 s akfit &% RECONFIG_N 17 sUIK IR A
RN E S IR, #74 output 287, AT LLYE/R FPGA MaTRe &t
ITICE: A28 B AR E &4, READY 55 AR HT: AicE

UG290-2.6.1
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5 Mo B & N4

5.2 P B & T e S B

B ALK

Thae g

J W, ) READY 15 578 N HL T #54 input 2874, F P al @it
58 B E 24408 AN N Fi A READY 15 5 LAGEIR FC B i 2.
YE5 GPIO I, T H/E input 5 output 5% . READY FH4E input
KA GPIO B R ARIERE B FF i HAMRE N 1, BN FPGA ik
HATECE .

DONE

inout ZXAVE . BRYCIRAS N open-drain #irt, WERS B, TEAC
EIE, DONE %t 0. FPGA B RIhtrEfEs, GBENIE
DONE 15 5L .

ENBCEE NS, %5 4 output 2884, W LI4E/R FPGA i it
FERGRHI: 4B RI, DONE {55 ymi-F, 2\ Tk
RA; BB FEAR SE B EL & I, DONE 155 fRFRK B PIR
Ao FH N input KA, H P AndE I B 5@ 8 BRI AR
DONE {55 U SER H gk N F 4. RECONFIG_N = READY f&
FHIKHESPIRESHES, DONE F5 S REFEAR RS . HH JTAG
H1L PR L SRAM i #2dr, DONE 15 S HIMEKA S % E L.

YE5 GPIO I, ] FI{F input 5 output 257 . DONE F/E input 2%
B GPIO I J/RIEE EF AR HAIREN 1, BNRELSRE
FPGA LiE#AH P ER.

MODE

GowinCONFIG Ft B AR FAE T . 1EANCE IR, 2880 %
AN, Wilsg Ed, fxZ ik 3-bit (5% . FPGA L LB HE~F Rk fi
% RECONFIG_N i}, #{FR¥E MODE {& 3 N\ AH B[
GowinCONFIG IR%, miz= ¥ FiE/N 2511 FPGA 7 i MODE
EXT R R BRI A AN . T AR W EH AN,
SR 1) MODE % il R 52 35 ok, K2 HIkIY MODE &
JEIE B AF 3 e, BARIE SR8 PINOUT .
MODE & JHI{E A GPIO i}, w]H{E input 5% output %!,

FEF AR, 24 MODE HXSU&R, 7 ZEH sl H - ik
RECONFIG_N A fgA= %%

JTAGSEL_N

YE R B R, KA, WSS . WA R
B 7 JTAG BHE RN GPIO, W#sAF L 5T — IR L &
Ji JTAG & 728 4 GPIO, JTAG AL & IhREJAL, P it hifk
JTAGSEL_N #47WE: B H KRG E JTAG EHEH, N
JTAG iC B DhEe—H A H. /N GPIO i}, T F{E input 5% output
Eyit

!

JTAGSEL N &5 JTAG L& 1) 4 NMEH (TCK. TMS. TDI. TDO) #
BN GPIO I fF#E H. %55 % JTAGSEL_N &% &N GPIO I, JTAG & i H g
VERBLE M JTAG & E A GPIO I, JTAGSEL N H#efE Jlil B &
Ji

% TN ®(LittleBee®) % i FPGA, 4 MODE[2:0]=001 I+, JTAGSEL_N
S JTAG FLE ) 4 NG (TCK. TMS. TDI. TDO) w LARII 48 K
GPIO, {HAULI JTAGSEL_N ik JTAG EHIKE NBLE 10, FHEika
2R i N g A A DA R

TCK

TEOVBC B & S, SRV

UG290-2.6.1
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S5HEEHNA 5.2 BB &M N H
B A2 PR DiRedthiA
JTAG Fic B B R AT B N E . 129 GPIO I, AT AIfE input
o output 7Y,
YE R E & e, RANRIN, N5 .
™S JTAG FL BB A B AT B AN E . /A GPIO i, AT H{E input
&Y, output 257,
TENBLEE R, KA, WElss Ehi.
TDI JTAG fL BB AT ERm NS . /28 GPIO i, w]H{E input
o}, output 2874,
YE R B R, KA.
TDO JTAG Fic B AT E s & . /58 GPIO B, v HIE input
o}, output 2874,
TENBLE S IR, KA.
SCLK SSPI. SERIAL #1 CPU Bt B NI N E I . 1E 8 GPIO
i, ®HAE input 8% output 287,
YE R E SR, RENRIN, W5 EH.
CLKHOLD N SSPI 1 CPU [ & AR £ 8 e B . 78 SSPI BT, =P
- B £ CPU BT, KA. 1E4 GPIO I, B H{E input
o}, output 2874,
TENBCE S IR, KEDNMIAN, WEsS Ehi. SSPIEERK AL
SSPI. CS N RIS, KETEL. E N GPIO K, wHE input 5 output 35
",
S| VRN BB, RADN% N . SSPI Bt B A 1 B AT s N &
J#l. 14 GPIO B, A FHE input B¢ output 257 .
SO VBN & BT, 87 % . SSPI Ac B AR A 8 AT B b
. 1E4 GPIO B, mJ HAE input 8% output 257,
YE R B E R, KA.
MSPI Bt & A5 X f % e 1, SRIET FPGA Wik, SIRE
ARV M 2.5MHZz~125MHz, Rl 45 A 2.5MHz,
MSPI it B 15 A 3 HF 125MHz I8, 56T F N A iR I PR 4R 2 1
MCLK S LA BB T
F P Al = IR o S 2 MCLK HIAERAE, W 5-2 fis: 3T
TR TR, SRR k$ “Project>Configuration”, i
“BitStream” 7%, #£ “Download Speed” |43 rhik#%
MCLK ISR 1E . 1E% GPIO i, " F{E input 5% output 257 ,
UG290-2.6.1 18(110)




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 d AT 8RN E /. /58 GPIO B, n]HAfE
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 VE RN E B RIE, 255804 input. 7% GPIO B, R AJ{E input 2%
UG290-2.6.1 19(110)




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

B ALK Thae g

it

TENBCEE RS, A infout. 124 GPIO i, A] FfE input B¢

SDA output 28,

UG290-2.6.1 20(110)




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

UG290-2.6.1

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

21(110)




6 ML B A4

6.1 HCE %

UG290-2.6.1

Flash 1#:A4F L /N (LittleBee®) K = fh 2 5, % SRAM F14hE
Flash [F3EFT A 7= i 2] 8.

SRAM #{E

% SRAM FH:/FE 103515 B #%$44 ID CODE Al USER CODE, Bl gsft
RETABEEUUN SRAM BLE . #34F ID BAE &R EEERHE, RE
ID B E RN 28 A ge ik THCE ; USER CODE & AN 58 X% ID CODE
FEFEI Z A Z A M CA X 73 34T 9w 5 bR S ERPIRES T A3 1d %5 FPGA
BLEATEMPIRSE R, HP RS, RETFFEHRNE ESH
7 6-12 Status Register 5 E NEAHKLHIZ% H . SRAM B B #/ER 75 2ZE
B, AAREE M R R RE . W B 1 M EHRE
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 6-9 JTAG 1)
TCK iR ER,

7

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

INEEO(LittleBee®) 5 %k 1 21 (GW1IN-4A [%:418) 2 #F JTAG I 5 TH4¢ i
Rk, BREsf SZ FREA A TARRES IS T @il JTAG £ 0 gwiE N ik
Flash i/ Flash [44E, Safeid fE a8 mT DA% IR A I EC & 1B % T
VB, gmfEseri)n, K Ttk RECONFIG N BRI 52 s T 4. b
AN AL TR AR SRR AN 2 BT 37

REEEMER

P AR BN, TERELESMNER, itk FPGA
TAEE R ERAT . H P mE MEE A SR, 7] Chdd HdEs: 7y
SR TE X S, OR B AR AL H AT e i A BRI T . MODE[2:0]H ki
£ GowinCONFIG HI4mfEit B0, F AR E SR v DE A
N R SO BB e R e A, b BHETE 4.7K, N hz AR
1K,

Y

RECONFIG_N. READY #1 DONE % il 5 & Fh e B XA G, TIH M 2B eEfikE N
GPIO, #B BEARUE LN B 3 78 BRI e AT A 4 8 0 e F IR 25396 X g P2 e B 2% 1

&2 EMHERFEE
AT L R B I BT, HERF IR 6-1 P
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6 ML B A4 6.1 FLE AN

6-1 [ElE EMHERFIRE

FPGA

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

II}—C/ RECONFIG_N
KEY

READY | DONE
DC3.3V { 4.7k — pca.av

/7 \/2
LED LED

o P FEE KA MODE {HI ] Ba LM%, #2441 MODE & ik 52 & H 3 oK,
AR M1 MODE 4 il £ A f de b 5

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

e RECONFIG_N. READY F1 DONE A% i R (1) B O 30 AL B, AN 52 i i 5 2

2y
Aeo

B e R KE K% RECONFIG_N FEFE

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

VeeNVeox/Veco J

'
wl

x

Tportready

e

READY

DOME /*
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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 % B2 (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)
UG290-2.6.1 24(110)




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

2R /0 28 Wi
- N ¥ JTAG &I GPIO RS NI B &1, ik

JTAGSEL_NI" | |, y#855 Er AT 2
TCK®2 | JTAG HATI Bl A
T™S (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 ik (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.

TEH 2k, Wik JTAG 1) 4 A~ sk JTAGSEL_N & H~4 GPIO,
eI FEPACE, FFEoKIE—IK reprogram 54 . BAKUNEE 6-5 fy
Mo

UG290-2.6.1 25(110)




6 ML B A4

6.2 JTAG [iL &

UG290-2.6.1

£ 6-4 BE/AFEEXLIE reprogram IS IS HFIER

B A<= S | =3
/%EIJ %g/fq: ZEE‘EE&% reprogram ?H
GW1IN-1. GWIN-1S. GW1N-
GWIN 4. GWIN-4B. GW1N-4D.
GW1IN-9. GW1N-9C.
GWINZ GWINZ-1. GW1NZ-1C.
GWINR-1. GW1NR-4.
GWINR GW1NR-4B. GW1NR-4D.
GWINR-9. GW1NR-9C T 3L 1% reprogram 154
GWINRF GW1NRF-4B
GW2A-18. GW2A-18C. GW2A-
GW2A 55C. GW2A-55
GW2AR GW2AR-18. GW2AR-18C
GW2AN GW2AN-55C
GW2ANR GW2ANR-18C
GW1N-1P5. GW1N-1P5B.
GWIN GW1N-1P5C. GW1N-2. GW1N-
2B. GW1N-2C
GWINS GWINS-4. GW1INS-4C . .
GWINR GW1NR-2. GW1NR-2B. ANt 251k reprogram fii %
GW1NR-2C
GW1NSR GWINSR-4C. GW1NSR-4
GW1NSER GW1NSER-4C
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6 i BB A 4H 6.2 JTAG L&

6.2.2 JTAG B ERR EREREE
JTAG Bt & # s i ok R b 6-4 i
6-4 JTAG BLEER EETREE

FPGA

— 3| JTAGSEL_N

JTAG PORT » TDI

» TCK

» TMS

A

TDO

o AT JTAGSEL_N i HORIEME, P EREIR JTAG EIHE R pn, ik
LK MODE B % B AR A shii B iR (BIEA B30 XUSZhAT MSPI) i G HoAh
FeRp S s B R, B P B S Fahd AT JTAG BL B Jn, 28Rk N P st
JTAG &7 GPIO;

o JTAG [t BB xU AP A% ANGE i T 40MHz.

B 7t AT HE LR JTAG L& SRAM #:E4h, w3 IES K FPGA
i CNEIEO(LitleBee®) K% KM B Flash ALt fra £ 511 FPGA 7=
i P45 SPI Flash fgmfgie /Bt nlimit JTAG & dt1r. EZ KB ENE
Flash HigmfeeEiEL 5 JTAG BCE B UAHIE, ~M5B SPI Flash (14 fs
BEESH K 6-51 K 9 i SR #AE

HAh, mm 3k FPGA 72 0 3 HF JTAG e efE, B, #E—4
FPGA 1] TDO & i3]~ —1 FPGA [ TDI &, Gowin e H
AR ANERAE I FPGA 234F, WRKIKHATICE . HIEE L E M ERRE
K& 6-5 Frs o
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6 MLEHANA 6.2 JTAG It B
6-5 JTAG Fi R ERA EEREE
JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK » TCK
z z Z
T™S » TMS ol T™S o' »TMS
n < > 2
DI ‘TDIEOLU TDIE%LU TDIDO%
<0 Z <0 Z Q5
TDO ww O TDO wiw O TDO i TDO
T re o e o ro o W
: N—] N—r] \_I———»
< —>
!
DONE. RECONFIG_N /% READY {5 551k & /& 15 i B o
6.2.3 JTAG Bt ERA R FE

JTAG It B A AT 7 B i &l 6-6 s
& 6-6 JTAG ECE &R I FE

—
ok Ttckiteo | Tickp Tickh Tickl
! Tips Tiph Ttekftex
oI '
™S X 3 X

TDO

valid data

valid data

B SNSRI (K 6-5 .

#* 6-5 JTAG EL BRI FSH

SR | SHE N RAME | &KE
TCK T BvE 245 th 2 E i & (Time from TCK

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

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

Ttckp TCK 4t E ] (TCK clock period) 40ns -

Ttckh TCK i #h i B SPHf [i] (TCK clock high time) 20ns -

Ttck TCK B £k H P} [A] (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!

UG290-2.6.1

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 Ja452 BRI AL S, WK 6-8 Fir.

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
i%EY ID CODE 326

ID Code Bl JEDEC ID Code, #& FPGA Z54F1—PMEEAR R,
iz~ FPGAID Code KJE N 32 £i7, FEAIH T E=i% FPGA [ ID
Code.
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6 LB AN A 6.2 JTAG i &
£k 6-6 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
GWIN-1 h09002 h0900281B
GWIN-1S h09003 h0900381B
GWI1INZ-1 h01006 h0100681B
GW1N-2/2B h01206 h0120681B
GWIN-1P5/1P5B | h01206 h0120681B
GWIN(R)-4 h01003 h0100381B
GW1N(R)-4B h11003 h81B h1100381B
GWIN(R)-4D h11003 h1100381B
GWINS(ER)-4C | h01009 h0100981B
GWIN(R)-9 h11005 h1100581B
GW1N(R)-9C h11004 h1100481B
GW2A(R)-18/18C | h00000 h0000081B
GW2A-55/55C h00002 h0000281B
BEHU FPGA B84 22 0x11, LU R PIRLLEEL GW1N-4 ID Code 1 iii
B JTAG 1 TAET7 =0,
1. TAP Ef7: TMS B Nm A, ESKIEERD 5N 8 E
2. FEPIRESHLM Test-Logic-Reset ] Run-Test-Idle;
3. BIPIREHLE Shift-IR, MEAMLAIFH4E %1% Read ID 54 Ox11, fi
B Gl Ja—Ahn) KIXW RN B IPRENLE] Exit1-IR,  BI s Az &% /i
TMS ZLE T EH-F, 3R 6-7 43 8 /NmF 4 A N A i% 0x11 i #EH TDI
T TMS [{EARAL, B R 6-11 Fis.
& 6-7 RixESLIEF TDI #1 TMS HIEIEL
TCK1 | TCK2 TCK3 | TCK4 | TCK5 | TCK6 | TCK7 | TCKS8
131\1/?“16 1 0 0 0 1 0 0 0
e 0 0 0 0 0 0 0 1
4. FEIRENL, M Exit1-IR £id Update-IR J5 513 Run-Test-Idle, 3f7&
Run-Test-Idle 1217 % /b 3 A8 ) 1
5. FaIRENLE Shift-DR, Ki% 32 ANHFehEEE, FEESE 32 4P ki%
A, B TMS A&, 5k 32 AN el B #ARG R, Bk Shift-DR 2
Exit1-DR. IX#E], A&ix 32 AP RI a3t 32bits 4k, BN
0x0100381B, &l 6-12 Fi7n;
6. #aPIRZEFIE] Run-Test-dle,
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6 ML E B/ 4

6.2 JTAG [iL &

& 6-10 B ID Code RESHFIZE

O s

A
Move TAP to Shift-IR ‘

4
Move TAP to Shift-DR

Transfer 32 clocks to

v get ID Code
Transfer &
Read ID Code(0x11) Move TAP to Exit1DR
instruction (LSB)
&
i1 - 4
Move TAP to Exitl-IR Move TAP to Update-
DR
v
Move TAP to Update-
IR Move TAP to Run-
Test-1dle

A 4
Move TAP to Run-

Test-ldle
< End >

& 6-11 i£EY ID Code #4-0x11 iia)B}FF
e L
™S —|

Tap states NI @ SHIFTIR @ ¥ @ X &

() -Select-IR-Scan (3 ExittIR (8 Run-Test-dle
:Capture-IR (@) -Update-IR

& 6-12 i£HY ID Code ¥IBSHF B S OIMF

123 4 6 7 8 9 10 _11_12_13_14_15_16__17__18__19_20 21 22 23 24 25 26 27 28 29 30 _31_32 3334 35 36 37 383940
TCK
™S
oI -“Dm on ooz ol D28 DI28 DIag 0\31.“'
(D:Select-DR-Scan “Exitt-DR (E)Run-Testdle
(2):Capture-DR (@) Update-DR

B E SRAM HkTE
WL 4B Host il B FPGA SRAM, ffi FPGA szILIiGE, i JTAG I
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6 A BB A 4 6.2 JTAG il &
& SRAM 52 Configration Mode Pins [FJ51 .
i3 Gowin software B it# A4 sl im SCAE, A JTAG sE3
SRAM ML E, FH4H4ME Host il & SRAM HIid 2, @ik 6-13 Fiar.
1. ##57 JTAG ¥, TAP EAfi;
2. BZHU%#% ID CODE, fu# ID CODE & 5ULAL;
3. 1 SRAM C#lLE, % SRAM, MifEZ% “EER SRAM KL
4. K% ConfigEnable 54 0x15.
5. ki%X Address Initialize 54 0x12;
6. Ki% Transfer Configuration Data 54 0x17.
7. BIPRE R Shift-DR (il %7 1/745), 4 Bitstream Data M =i 46
(MSB), Zfrkik, KiEEHEHIRFMLAFHNE, F1912] Run-Test-Idle
8. KiX Config Disable 154 0x3A;
9. Ki% Noop 164 0x02, &57RAl & fife.
10. @I [FliE Configuration Data 4TS, 165 “iLHL SRAM [1)ii
27,
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6 At & A=A 2H 6.2 JTAG L&

6-13 it E SRAM T2
Y See Read Flow —N{ End >

SRAM Erase (Option)

Y
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
Address Init Instruction
(0x12)

A

Transfer Write Instruction
(0x17)

A

Transfer Bitstream(MSB)

\
Transfer

Config Disable Instruction
(Ox3A)

Y
Transfer
NOOP Instruction
(0x02)

0 Y—] See Read Flow

N

(o

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 At B N4 6.2 JTAG it &
i, CRC &fifietti, mLMENECE SRAM KRS o
= 6-8 221 SRAM HbuH ¥ E kbl
Device Length of one address (bits/address) Count of address
GWI1N-1/GW1N-1S/
GWI1NZ-1/GW1NR-1 1216 274
GW1N-1P5/GW1N-
2/GW1NR-2 1216 466
GWIN(R)-4/GWINS(R)-
4/GWINS(R)-
4C/GWINSE(R)-
AC/GWI1NRF-4B 2296 494
GWIN(R)-9 2836 712
GW2A(R)-18/GW2ANR-
18 3376 1342
GW2A(R)-
55(ES)/GW2AN-55 5536 2038
NHTVEN ARG, K 6-14 FTR.
1. &% ConfigEnable 154 0x15;
2. K% Address Initialize 54 0x12;
3. Ki% SRAM Read 154 0x03;
4. FFPIRAEVLE Shift-DR (BEFAFER), KRB ERE M 8, 1§
Z WK 6-8. fERERG — M BHFEIFiE TMS, k3 Exit1-DR, 1t
ik TDO HLHUH A FE s . &5 11 2] Run-Test-Idle;
5. HEDERA, WU HhkrEEE, Hihke 53 20;
6. Ki% Config Disable 54 0x3A;
7. Ki% Noop $54 0x02, &5 iHURFE .
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6 i BB A 4H 6.2 JTAG L&

6-14 iEEl SRAM HIKTE
e ™~
( Start )
N 4
A
Transfer
Config Enable Instruction
(0x15)
/

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

4><j£@xt address is vél@' ]

|
Y
v

Read data of one address

Compute the
checksum(16bit) -

Y
Transfer
Config Disable Instruction
(0x3A)
: ™
( End )
- e
#% SRAM B2

MEHACE SRAM B, TFEBER AN SRAM. AEW:
) i% ConfigEnable 54 0x15;

K i% SRAM Erase f54 0x05;

3% Noop $54 0x02;

ZERT Y Run Test 2~10ms;

%1% SRAM Erase Done 154 0x09;

) i% Config Disable 154 0x3A;

oukwbdpE
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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 i BB A 4H 6.2 JTAG L&

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 )

#BERAEB Flash

v GWIN RFIA & Flash f7fifids, ERRHIEZ AT ZAERANE
Flash, ATRUEEHE %4, NE Flash R EEHLE A BERRI#EAE
7T, AE Flash BITZAR, X JTAG gfefiZf ARER, EZ W

i% 6'90

%% 6-9 JTAG B TCK SnZEER
iy TCK Hi i ] TERE
GWI1N-1
GW1N-1S 1.4MHz ~ 5MHz H
GW1N-2, GW1N-1P5 1.3MHz ~ 30MHz T
GW1N(RF)-4B
GWI1NSER-4C
GW1N(R)-9(C) 1.3MHz ~ 30MHz T
GW1NZ-1
GW?2AN-55 OMHz ~ 25MHz .
GW2ANR-18 OMHz ~ 40MHz -
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6 ML B A4

6.2 JTAG [iL &

UG290-2.6.1

T LTZ. %5 FPGA #Bi7E
FHEMNAT L2, GWINZ-1 &5 A ERTRRE GUh A 535 2

i, WA 6-17 fras.

No o swNE

9.

5T JTAG %, TAP EA7;

EHLX % ID CODE, 2 SULAL;

R SRAM #EACE T, SEHEFR SRAM;

7f Run-Test-ldle #4872 ERf 48 (Run-Test), Fr4ERT[E]4 500 u's;

) i% ConfigEnable 54 0x15;

%1% EFlash Erase 54 0x75;

WX FPIRAHL: Run-Test-ldle -> Select-DR-Scan -> Capture-DR ->

Shift-DR -> Transfer 32 bits-> Exit1-DR -> Update-DR -> Run-Test-Idle
(fr GW1IN-4 51 4 HoAh Z541F 7T 2208 2 38D

/£ Run-Test-ldle FF4Er =448 (Run-Test), FF&ERS (A 120ms, i

AIRER, WK 6-9;

K i% Config Disable 154 0x3A;

10. &i% Noop 54 0x02, EFRMALLE K,
11. i% Reprogram 54 0x03, fHi#sfFEECE, A& MmEERRI.
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6 ML E B/ 4

6.2 JTAG [iL &

UG290-2.6.1

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

SRAM Erase

v

Run-Test 500 us

\
Transfer

Config Enable Instruction
(0x15)

y
Transfer
EFlash Erase Instruction
(0x75)

Y

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

\
Run-Test 120 ms

\
Transfer

Config Disable Instruction
(0x3A)

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

A
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

Y

!
W PRI, B RSUX LA .
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6 ML B A4

6.2 JTAG [iL &
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N

B

~

H I Z FPGA #B i
H L% FPGA it IHERR L -
& i% ConfigEnable 54 0x15;
%% EFlash Erase 154 0x75;
BaRENL, M Run-Test-Idle 3| Shift-DR, 7=4: 32 wleh (TDIES
RFFICESE) . 7E28 32 MR R2 3RS ML R Exit1-DR, 45T
Update-DR [El %l Run-Test-Idle;
#HE LIRS, Bk 65k
7£ Run-Test-ldle #4774 (Run-Test), FrZERf[R]N 95ms, Bit
FINFRER, IR 6-9;
K i% Config Disable 54 0x3A;
K i% Repogram 54 0x3C, 65 /& 75454 I
K% Noop 1654 0x02, HERREEH
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6-18 #p% H TZ FPGA A} Flash {12

( Start )

A

/

(0x

Transfer
Config Enable Instruction

15)

A

/

(Ox

Transfer
SRAM Erase Instruction

05)

Run-Test 1ms

A

/

(Ox

Transfer
SRAM Erase Done Instruction

09)

A

/

Run-Test 500 us

A

/

(0x

Transfer
EFlash Erase Instruction

75)

A

/

Select-DR-Scan -> Update-D

Repeat 65 times:
Run-Test-ldle ->

R -> Capture-DR -> Shift-DR

-> Transfer 32 bits -> Exit1-DR
-> Update-DR -> Run-Test-Idle

A

/

Run-Test 96 ms

A

/

Config Disab

Transfer

(0x3A)

le Instruction

A

/

(Ox

Transfer
Noop Instruction

02)

4mIZAER Flash FiFE

W & Flash L 256Bytes A—4~ X-page, &4 X-page 43/ 64 1~ Y-
page, #F Y-page {47 4Bytes.

#—A X-page 55— Y-page, FT#riR Flash & & Al LLE %
Autoboot (HZIINE) DiREEFEIIEE. WK 6-10 Frx. 45— Y-page
5 N\ Readable-pattern J5, R Flash £i#E; 9% —> Y-page 5 A
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Autoboot-pattern J&i, #$f4-7E autoboot mode 4 H 3" Flash (¥ hn#k 3
SRAM 1, H55 N\ Readable-pattern J& A RE3EEL Flash, HAh A
REH. E % Backgroud programming DHRER S, 1N 75 1% ] Autoboot-
pattern.

TEA TR B P HAR G DL T, W2 B A S-Sk 3046 A\ Autoboot-
pattern ##&. %4—/> X-Page /& 256bytes i, AJf# ] OxFF &# 0x00
hFF

AT, GWIN RPN E Flash N TEAFE, X JTAG ifedin 4 A6
PR, 152 WL SRAM FiifE>3% 6-9 JTAG 1) TCK i 3K .

%% 6-10 Readback-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
H TZ 8t 0x07,0x07,0x30,0x40

0x47,0x57,0x31,0x4E
T L8 OxF7,0xF7,0x3F,0x4F

ZmAE A HE Flash Jitf2an1&l 6-19 fras:

1. ¥ ID Code & 75 LR ;

2. ¥R E Flash;

3. IGUFR SHERRALT), il Status RFFRE, EAEET OEEN
BRFWIEERAS, X iF BB GWINS &7 #- A fEif it &5 & Status
o4 W

4, KXi% ConfigEnable 54 0x15;

5. Ll X-page NHAL, IS —A X-page, HZEREFKTEM;

6. Ki% Config Disable 154 0x3A;

7. Ki% Reprogram 54 0x3C, {fi#s{hhn#k Flash f)%i#s 2] SRAM;

8. iH Status Code/User Code %iiF /& 75 N4k ik 3l -
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6.2 JTAG [iL &

& 6-19 #wFZMIEB Flash K2 E

C

Start

)

Check
ID Code Yo

See ReadlDCode

Ne— ——v— |

et

v

Erase Flash

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

v

N
i A
~_Transfer )
Config Enable Instruction Erase Flash
(0Ox15)
Program Bitstream to y
Transfer
P& _ep%é’g‘se, 823&*.‘3;’3964 Reprogram Instruction
have 4Y-pages. (0x3C)

Transfer

Config Disable Instruction
(Ox3A)

» Y& Flow

See Read EFlash

Transfer
Repogram Instruction
(0x3C)

Y-

Same as FSfile?

\ J

Transfer
Noop Instruction
(0x02)

\ J

C

End

)

HiFE—1 X-page JiFE

bR

YmfE—> X-page WAL T #iiA, WK 6-20 Fios.

/3% ConfigEnable 54 0x15;
Ki% EF-Program $54 0x71;
HE Shift-DR % i% il %4 1
HN— X-page [K# ¥z .

—/~ X-page 3t 256 7N, ) 64 K, FHRGHFE 4Bytes (HIggfE—

UG290-2.6.1
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Y-page); Y-page ###i#1g LSB XS AN . HAAE ] LK 6-20.
5. H5E—/ X-page ZJ5, GWIN-1(S)Zef} 7 EHAT 2400 v s I K[yt
B, GW1N(Z)-2/416/9 F ¥ 25175 ZAAT 6us KIS Bl HAh R 2185

GRNGE-S PR

6. Ak X-page 4ifEsctE.,

!

[ bk H #5200 32bits, HAPAIK 6 AL AR EE, #linibhl >y b'00010011 (0x13) i, S5 A
#4175 b’ 00000000000000000000010011000000, ZHhhEFIREE LSB FNE AN, &5

—> bit Bkt Shift-DR.
6-20 X-page 4miz Rt iz E

( Start )

Y

Transfer Config-Enable

Instuction (0x15)

Y

Transfer EF-Program
Instuction (0x71)

Address index >0

Delay 16000ns in Run-Test-
Idle

A
| Transfer address data (LSB) |

Y
| Delay 16000ns |

A
| Program 1 X-Page |

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

FHRE 58— Y-page, GW1N(Z)-2/4/6/9 % %%k Run-Test 13-15us,
GW1N-2(C) % %1% 3k Run-Test 30-35ps, HAth R4 g fh AN T2,
vE!
¥4 M. Configuration Data H( /= fiz 4Bytes, 7E Shift-DR 5 Ha i B RARNML LGS N

(LSB).

6-21 Y-page 4mizftizE

C Start )

.

Move TAP to SHIFT-DR

.

Transfer 4 Bytes (LSB)

:

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

.

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

'

C End )

EEVAEE Flash Rz

FEEU A Flash JRAEHEYE, X JTAG # TCK AR ER ., W 6-22
Fr7R o

BEHX N Flash o] DLEEf# A2 ek flash A R fE, (HE SR EHIIRS
A [f] 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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6.2 JTAG [iL &

Readable k%
K4 IDCode (AJi%k);
) i% ConfigEnable &4 0x15;
% EF-Read 54 0x73;

KiZBL Flash fgaaiidl 0x0; 77320 0 5 X-address A [A];

B> X-page I AT EEFT AR ML, HHhk 2 5 30 A;

HHE S, Ki% ConfigDisbled fi54 Ox3A 45 i L .

1

2

3

4,

5. 4% 64 4 Y-page #i &4 X-page:
6

7

& 6

-22 BN ER Flash RiEE

e N

( Start 1\

o /

Y 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)

. v ,
( End \4
\ /

B —1 Page (Y-page) HIiZ#E

55—/~ Y-page Mifl, {ELE AN Flash ({2 £5 18], & 6-23 fr

Z
Hos foc S H 102 B SR AR A

UG290-2.6.1
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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 Exitl-DR,
Update-DR & Run-Test-Idle

|
.
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EFRBER (Background Programming)

WA I 75 B AT 41T DI Re G L A SCF, X Flash @47
Besko I HIEMBOH BRSO, e R 10 RE&. FEE GWIN-4
i Y St A (Background Programming) 2% 1 & Flash $f i
FEnEA,

& 6-24 GWIN-4 BRERFIZE

1 Start )

Y

Flash Erase |«

Y

Flash Program

NG
Y
Verify Flash Readback
N Y

A 4

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

y

Toggle
reconfig_N pin

Transfer JTAG
Instructions
“NOOP (0xFF)”

End

Transfer JTAG Instructions Sample & Extest i f& K41 6-25 Fis.
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6-25 Transfer JTAG Instruction Sample & Extest ;2 &

(/
AN

T YN
Start )

; /

Run-Test/IDLE

Shift-IR

(Transfer Sample Instruction

0x01)

Update-IR

@

Select-DR-Scan

v

Capture-DR

v

Exitl-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR

(Transfer Extest Instruction

0x04)

Update-IR

v

Run-TEST/IDLE

v

4 N

(

End )

A /

b=y
® 4 B2 Update-IR Bk Select-DR-Scan.

YRI2IMEB Flash 5; % SPI-Flash

iz FPGA 1] \\ANEE Flash HRina Edia v sctk, vl bl JTAG Hi%

ek AN Flash.
!
GW2AN-55 P iEt 7 —Hi SPI-Flash, Zmf2 75 GW2A-18. GW2A-55 #[i], GW2AN-
55 4B MCLK, MCS_N, MI, MO JU/ANE LS .
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6-26 JTAG EO4wIESMEE Flash FEHEREE (GW2A-18/GW2A-55 /GWIN)

FPGA
Flash

» TDI MCLK » CLK
TCK MCS_N » CS N

JTAG PORT -
» TMS Ml <« DOUT

< TDO MO » DIN

B!

I JTAG #: M 2mAE s Flash /N R4 K .
6-27 JTAG O 4RTIEAZP SPI-Flash E#ER=E (GW2AN-55)

N d
N
ai FPGA é
Flash
TCK MCLK CLK
TDI MCS_N CS_N
JTAGA PORT
T™MS Ml <+/— | DOUT
<4+—— | TDO MO T‘-b DIN
E!

RN JTAG £ M 4m 2 Nk SPI-Flash (/N 24K, MSPI [ TYANE BB B 55

JTAG ## SPI #2745} 55 Flash
iR GE T JTAG D ZmfE N Flash.
R R B JTAG 2 O DL K I X FE A Flash i3, H P
BT JTAG i, Master SPI i /F %} SPI Flash #H4T4R 2 .
!
o Ri%O0x16 ZJ5, FPGA ¥ JTAG 55 K% MSPI &, LIACE SPI-Flash; 4
JTAG B HHZE R IhRe R34
o 4 )\ SPI-Flash [l 3:8dE RS, 58— A28 ATRESE. W: [AEE Flash ID code,
K56 OX9OF 184 J5 7 B % Kk — clock F[A 3Byte %4

52(110)




6 A BB A 4 6.2 JTAG it &

o JTAG FEA/E SHIFT-DR IR MR SPI 18+ .
6-28 #51Z SPI Flash FiET~E=EE

Yp | See read ID Code

Check ID Code

N

A 4
JTAG reset ———

v

Transfer Program_SPI
Instruction
(0x16)

Erase SPI-Flash through
JTAG

v

Program SPI-Flash
through JTAG

@ Y| | Read SPI-Flash

Transfer Reprogram
Instruction €Y
(0x3c)

Verify successfu

Transfer Noop Instruction
(0x02)

end N

SPI-Flash #ximf2 K 6-29 Fin:
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6-29 1B SPI Flash FIER~EE
Jtag reset
Jtag transfer
program spi
Instruction 0x16
v
CSset low
v
TDI send 0x06
( write enable)
v
CSset high
v
CSset low
- ¥
(7] TDI send 0xC7
) ( write enable)
v
CSset high
Y:
( end )
SPI-Flash # & ififE:
1. JTAG EAfv;
2. JTAG # % program spi Instruction 0x16 (LSB);
3. JTAG i TCK ,TMS, TDI, TDO 15 543 7#£ % MCLK ,CS,MOSI,MISO;
4. JTAG il CS fifik, &= MOSI 554 0x06;
5. JTAG #il| CS i 5;
6. JTAG il CS fifik, i MOSI 5#54 0xc7;
7. JTAG =i CS $i s
8. K SPI &7 busy;
9. BRI,
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SPI-Flash %ife—1> page 7itfe, 4ife SPI-Flash UL page N4z, {EH

I e«

[ 6-30 SPI-Flash #R#E—4* page Fiz

Jtag transfer
program spi
Instruction 0x16

sdoo| weiboid abed

v

CSset low

[

A 4

TDI send 0x06
( write enable)

A 4

CSset high

A 4

CSset low

A 4

TDI send 0x02
( Page Program)

h 4

TDI send 24bit addr

TDI send 256 Byte
data

CSset high

N
v

CSset low

h 4

TDI send 0x04
( write disable)

v

CSset high

Loop end?
(loop = fssize

SPI-Flash %if&—" page Vife:

aprwNPRE

JTAG reset;

JTAG # ) program spi Instruction 0x16 (LSB);
JTAG ) TCK ,TMS, TDI, TDO &
JTAG #%fi] CS fufk, i MOSI 554 0x06;
JTAG ##iil| CS i

5435

|#%] MCLK ,CS,MOSI,MISO;
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o

7.
8.
9.

6-31 SPI-Flash [EiEH KRG HIR R HRIZE

PR

JTAG #zil] CS Hifk, =il MOSI 5$§4 0x02 il 3Byte ftjHuhik Al
256Byte fs ¥
JTAG ##Hil CS i s

fu#r SPI /& 75 busy;

JTAG #%iill CS Hifik, %] MOSI 5154 0x04;
10. JTAG #=Hi| CS $i s
11. 5—> page 4.
SPI-Flash [ml32 3R 50 Hm im SRR B an 1 6-31 A

AJLIoA 979 salAg eleq peay

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 |«

CSset high

end

SPI-Flash [F]152 H: 4% 56 E 4 vt SO «

JTAG reset;

JTAG ¥ & program SPI Instruction 0x16 (LSB);

JTAG ] TCK, TMS, TDI, TDO

555

Al#% %] MCLK ,CS,MOSI,MISO;

JTAG #zHil CS Hifik, =il MOSI 5454 0x03 1 3Byte [yl
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5. JTAG % MCLK &% — clock;
6. JTAG [Rlisds, —ikHliE 1Byte;
7. [EEEHE 55 AN RBEE RSO AT O, B — B4R S X TR — Byte
HP&JE—A Byte; UIRA— Bk H FEIE
8. JTAG =il CS $ifm;
9. [HITEARI A .
6-32 GW2A A% JTAG #3#l SPI %&3% 0x06 :ESHFE
1 2 3 4 5 1 T & 9 10 11 12 13 14 15 16 7 18 18 20 21
Tk S e T e e Y e e e Y e e e e e e e e e e o A
TAP States @ K OXBX DA BB D @ B X @ X O
™S |—| |—| |—| - 0x06 (MSB) J-—l—
TDI ¢ CRT DRE DRS. DR4. DR2| DRZ. DR1 | DRO g
TDO
1 RurrTest/Idle
2 Select-DR-Scan
3 Capture-DR
4 Shift-DR
5 Exitl-DR
6 Pause-DR
7 Exit2-DR
8 Update-DR
6-33 GWIN &7l JTAG ##l SPI %% 0x06 5 ST FE
1 2 3 4 5 [} T 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
ToK 0 e e Y T e T e e e Y e e e e e o e B B B i |
TAP States @ B X @ {0
TMS |—| |—| l—-‘- 0x08 (MSB2 J‘—l—
TOI * DR7 ' DRE | DRS ' DR4 | DR3 [DRZ DRT |ORD g
TDO

UG290-2.6.1

1 RurrTest/Idle
2 Select-DR-Scan
3 Capture-DR

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DR

JTAG Boundary Scan (5% SPI Flash

R R, 214 H Boundary Scan )5 28 5 SPI AHER I
IRAKSEIL SSPI I, MM 4 fs A # Flash.

Z K F ) Boundary Scan Chain KJE8 8 £, £ 2 A2l & XM &
JIPPIRES, Wik 6-11 Pz, & KIEMIK Boundary Scan Chain 58— X
SCLK Iz,
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& 6-11 BRI

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

!

o ctrl:0 R, 1 KRHA;
e data:0 R/RKHT, 1 RREHET.

6-34 3l Boundary Scan #&3\4&fE SPI Flash HiETREE

v

ID Codg/

{
N

See RaadlDCode

Transfer
Config Enable Instruction
(0x15)

4
Transfer

BSCAN_2_SPI Instruction
(0x3D)

/

Program (or read) SPI
through JTAG

Transfer
Config Disable Instruction
(0x3A)

End
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REY Status Register 0x41

Status Register 7E&5 /4 M R ZRAPIRESE R KA B, a8 32
Status Register, T2 R W2 FPPRE, AW 2 S ) wakeup. 7215
FFAE B RS o

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

Status Register [15 L in# 6-12 fin.

& 6-12 Status Register SECEMEFAEXHIFZE

GWIN(R)-1/1P5/2/4
Device | GW1N(R)-6/9
Status GWI1NZ-1 GW2A(NR)-18/55
Register[31:
0 CRC Error Flag(1 /R KEH R, 0 RRAKKAEHIR)
1 Bad Command Error Flag (1 /K AR, 0 RoRAR KA 1R
2 ID Verify Failed Error Flag (1 &/~ K4 1R, 0 Rm R KA IR
3 Timeout Error Flag (1 &R K44 %, 0 R ARKEHIR)
4-11
120 Gowin VLD(1 /R 1EH, 0 FRIRFH)
13 Done Final CEFIEOLFEIINEIE A 1, IERBCN 0)
14 Security Final C&E T 240N 1, REE RSN 0)
I o Encryption Format (1 &/~
16 POR(1 F/RIEH, 0F/RFH) Encryption Key Match (1 #/x
HEHIER, 0 BB
17-31
Y !
[1] Gowin VLD &P & Flash tHX 54,
GW1N 551 FPGA #B4tFE
WEEFF A7 421 Bit-15 READY X £E g A2 H A IR ] Ox0. g A2 H HL A
HiRtHS CRC #i%. HixHIAr 4. |D CODE A4 .
N SUIRAS A7 4% Bit-15 READY iz 1] Ox0, ik AR 7 17 ds
Bit[3:0]LAR & T HAEE R I R A .
R A7 4% Bit-13 DONE W JiilG #4454 READY (UL E30) SRAfIA T %
ey, ok
GW1N 5 FPGA R A & 7458 [Fl (8
0x0001B020(Z &= AR E 1)K/~ FPGA ClC & S (AW AEA = H K
FHX A, BN 225300 LA SRAM RS2 23 ) -
0x0001F020 (‘%4 /1 & 1)/F K7~ FPGA CLlEC & R
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BPTRER DG O T WPIRES B A7 28R BB N -
Bit-16 POR = 0x1

Bit-15 Ready = Ox1

Bit-14 Security Final = 0x1 8% 0x0 (. L 30)
Bit-13 DONE Final = 0x1

Bit-12 VLD = 0x1

GW2A 5k FPGA #1472

20 GW2A B3t AT dmAER, UL A RAEgmiE it R, it se ik
Jo, XN B EHINEE. MR, XM R ZIRSIR EMER IR LN
0x0.

® Bit-15 Encrypted Format
® Bit-16 Encrypted Key is Right

L4, GOWIN VLD REA H&EH TF Wik Flash B & . KL,
GW2A i 2541 1 Bit-12 t443% [7] 0x0.

GW2A 3¢k FPGA #1E R E & rrasiB Il
0x02020( 24 hi R H 1)% 7~ FPGA CHC B L) (A G e A 77 i SR ix
P, BONIX 2 3BT LA SRAM A1 32 BT #0040 )«
0x06020(Z A=A B 1)7R&K/x FPGA UL E ).
BTN 8 D 0L T AR 25 A7 2 i [RHE A -
Bit-16 = 0x0
Bit-15 = 0x0
Bit-14 Security Final = 0x1 8% 0x0 (. L 30)
Bit-13 DONE Final = 0x1
Bit-12 = Ox0

B User Code 0x13

User Code 34 32 fif, 1472 0x13, 75 Read ID Code —
E

User Code ERiME H AT /& FS XK checksum {8, A 7E Gowin
Designer H EH € .

EmE; 0x3C

ZAR A VE R A FPGA M flash Frisz BB 7 SC 4, FEAC B %) SRAM.
it JTAG Kk Kk i% Reprogram (0x3C) f54 . Noop (0x02) i&
L, AT E NG, SRR Reconfig_ N & H .
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6 i BB A 4H 6.3 AUTO BOOT it & (/N 4®(LittleBee®) K ik 37 #)
HiEEEREE
6-35 L EEREE
JTAG PORT FPGA FPGA FPGA
TCK »| TCK »| TCK »| TCK
< <) Z)
T™MS » TMS O »| TMS o » TMS %
Lo L
TDO » TDI > Z » TDI > = » TDI > &£
A6 w 26 w 0o u
<0 Z <O Z <05
TDI |« ww © TDO ww O Tbo '-UUJDTDO
re o o o oo _‘
1 N—v] N—] \_/___>
< —>

BlFEc
BIRESCE, IR o A BRSO b Ip B4k

6.3 AUTO BOOT BLE ({U/MEHE®(LittleBee®) K& #5)

UG290-2.6.1

AUTO BOOT FLEM, &z FE 0N iE®(LittleBee®) K ik E
51 FPGA 7= S (P53 i B2 @ R M 1 — P B AR, /R ER®(Arora) FK %
FPGA /= A SZFFE AL B, BN, O LW ETHEEES
HELE O, FPGA BIATH4T MW & Flash S2H L RFm B0 5C AL & .

R B R, Ee 2l JTAG 8 B E B g fE 2
FPGA KN & Flash ' (%K 6-4 JTAG Bt B R &R ERD, RIGH
7 MODE {E°4 “000”, R4 HT b H K H - fikd fd &2 RECONFIG_N
BRI, 8R4 B3 B R B e R B2 A2 . % MODE {E ik &
N “0007, fH Gowin 2 44mFE N & Flash 453 j5 FPGA & H Al &
SRAM SERCH A BN . WE Flash FIBEE B8R AR B 229 1 R8T

s BE T TAERCER.

FHEE TN EEC(LittleBee®) KR HiAh FPGA 7= i L J5 RGeS HF—IKk
H B shEC B #E, GWIN(R)-9 f1 GW1INS £#7%1) FPGA SZ sk EH J5 3
BCE, BP L5 E SR E R M, #8450 CLE BT P9 X E B B R A .
S B R R ALFE ID BGEsS 1%, CRC KRR &%
1
W& Flash F1 K

REORAT — tr EEARF IR YR, e B S Bk e A2 2
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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 A S A e B & a2 6-13 Fras.
3 6-13 SSPI L EERE R
% 44 7K /O %7 i1
I’ N 3,0, . — .
RECONFIG_N KSR {RHEFEkd: B3 GowinCONFIG it &
EHE: MR LAY FPGA M7 iRl B
READY o (R, 25110 FPGA TR 8
BT RIh e R
DONE Vo GHT s o 52 P P B ol e i
, s i
MODE[2:0] T L it B 1k, READY FFHVRRHE
SCLK | PN
I’ = 7 2
CLKHOLD_N K S e SR
SO (0] FPGA #i i ¥ 31 Host
Sl I Host 7] FPGA % A\ 3
, Ml f22 S AT
SSPI CS N BB SSPI Frigfg 5, KHEFER
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6.4.2 SSPI Bt B 1=\ -

SSPI Fic B EL i e E Al 6-36 Pk
6-36 SSPI Fl B 12 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 PS8 6-14 Fis.
#+ 6-14 SSP1 I BEEAR 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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6.4.3 SSP1 EHELEES

% FPGA 4T SSPI #43(i}, it SSPI iJLAKES FPGA SRAM 2
i35 ID CODE\USER CODE\STATUS CODE %5 &, ] LLEE A A7
fifBe% (4 SPI Flash).

FPGA [¥) SSPI i 4 ih 1-4 A1 dllt, £AEE 1 ML
MZATORME BT, BAREER TG, TURME B 1a LL2{T
HA CRERM 0x00 %75).

RKo6-15 BLERS

R Y i TEIES BLSFRHIIRER T
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 20071, B
0x11000000., 7E$54 KIEZ T, ff CS 4T R PIREs, HHEEIRE
PAAER T B AN L), DAIKE) FPGA $KEL CS R4

Y CS hifkz G, H¥ELl MSB 1) 5 N184 0x11000000, 7E55¢
FHARA G B4k s 4k 32 AN A, IEES ID CODE i L MSB M
DO Kk ik .
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6-37 BN ID Code B RER
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 s Write Data (0x3B) 154

6-38 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 .

[#] 6-39 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,

6-40 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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6.4.4 SSPI Configure SRAM #12H

1 Start )

Read Staus
Code

Y—

Erase SRAM

Init Address

Write Enable

Write
Bitstream
Data(MSB

)

Write Disable

UG290-2.6.1
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6.4 SSPI it B

6.4.5 SSPI Bt ERN EEREE

fi F] SSPI fic B A XU & = 2 3k FPGA 77 i e B ) R = Bl an &
6-41 P

6-41 SSPI B B EEREE

UG290-2.6.1

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

¥
Ky SSPI LB s/ R4 K, SSPI izl MODE &4 “001” ,
FIEZHE 641,

SSPI it B & IR T 347 % M SRAM Bt B E#:/E4N, 1 r4mfsE FPGA
SPI Flash, %##% Flash #:/E %) MODE {45 SSPI fit & =[] MODE {E4H
5], AR PAYE Gowin gafs Bf Hr ik #K e B 2 S5 N\ SRAM 5% Flash.
F M Flash hn#kni, #F2% MODE {4 i#4% 5 MSPI MODE, 2 JmiEit®
¥ b Eifim % RECONFIG_ N fiftk MSPI iz .

SSPI L9240 Flash A1 5 SPI-Flash B R = K & 6-42 Al
K] 6-43 Fion .

& 6-42 SSPI 4wFESM B Flash FEREREE (GW2A-18/55,GWIN(R)-9)

HoAth [ 52 5 A

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 RELR%|4E R K SSPI 4ifL bk Flash,
o NEIEZIN GWIN(R)-9 241437 £ SSPI 4ife 4T Flash.

68(110)




6 ML E B/ 4

6.4 SSPI it B

UG290-2.6.1

6-43 SSPI 4721 EB Flash &R = E (GW2AN-55)

FPGA
Host SPI-Flash
CLK—— » |SCLK MCLK »| CLK
DIN je——||so M = DOUT
DOUT —— > ||SI MO > DIN
CS N—— ||SSPI_CS_ N> MCS_N > CS_N
CTRL CLK_HOLDN

!
GW2AN-55 P&t T —15i SPI-Flash, 4if2 55 GW2A-18. GW2A-55 [,
GW2AN-55 4hEff) MCLK, MCS_N, MI, MO PUANE kA a2

bk E B LE 6-44. ELiET SSPI [q] FPGA KikTE4
“Program SPI Flash” (0x1600) 54, 5E//5 FPGA ] LI &k SSPI £
Flash, Host ¥iift) SSPI ] LLE £ M Flash, 2 Fkatn] LL% IR Flash (1
FHICES X Hb AT e

R, M Flash SECEHEE, B3R EHE & 9818 —A Bit. 5140 sspi i
HY Flash ] IDCode I, 75 ZE 84N A% — AN 8l TSR B fig — 47

69(110)




6 ML B A4

6.4 SSPI it B =

UG290-2.6.1

6-44 SSPI 4%#Z Flash ;R12E

Seer

ead ID Code

Transfer Program_SPI-

(0x1600)

v

Erase SPI Flash

v

Program SPI Flash

Flash Instruction ——

read spi flash

end Y-

SPI-Flash xR EF WK 6-45 Fis:

Sameas FSfile?
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6-45 8k SPI Flash 2 E

w N

oseJo

©0o~No s

Transfer
Program_SPI-Flash
Instruction
(0x1600)

v

CSset low

v

MOSI send 0x06
( write enable)

CSset hlgh

MOSI send 0xC7
( write enable)

SPI-Flash # R iifE:

start;

Host MSPI %%/ program spi Instruction 0x1600 (MSB);
Device-SSPI [f] SCLK ,CS, SI, SO {557t fpga P #8495l 5% & 2]
MCLK ,CS,MOSI,MISO;

Host MSPI #zi] CS $ifik, i MOSI 554 0x06;

Host MSPI =i CS $i s

Host MSPI #%i] CS Fifik, #%#] MOSI 5154 0xc7;

Host MSPI ¥ CS 4 i

K2 SPI /& 75 busy;

BRI

SPI-Flash Z#f2—4> page 2 a0& 6-46 i, 4ifE SPI-Flash LA page

NEAL, G

UG290-2.6.1
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6-46 SPI-Flash #F#E—1" page 2

Transfer
Program_SPI-Flash
Instruction

(0x1600)

weiboid abed

v

CSset low [ —

A 4

MOSI send 0x06
( write enable)

A 4

CSset high

A 4

CSset low

A 4

MOSI send 0x02
( Page Program)

h 4
MOSI send 24bit

addr
h 4

MOSI send 256 Byte
data

CSset high

N
v

CSset low

h 4

MOSI send 0x04
( write disable)

v

CSset high

oop end?
(loop = fssize

SPI-Flash Z#f2—* page Jife:

1. start;

2. Host MSPI 4% program spi Instruction 0x1600 (MSB);
3. Device-SSPI [#] SCLK ,CS, SI, SO 155 7£ fpga I N &5 2 ) #E & )
MCLK ,CS,MOSI,MISO;

4. Host MSPI #£#il CS $ifik, =] MOSI 554 0x06;

5. Host MSPI # il CS $7 5
6. Host MSPI #%#i CS Hif, i MOSI 5#54 0x02 Al 3Byte [Jth il Al

256Byte fs ¥
7. Host MSPI 4] CS i
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8. 1 SPI#& 7 busy;

9.
10.
11.

Host MSPI #zHi] CS $Hifk, =] MOSI 554 0x04;
Host MSPI #%i| CS $i

H— page W .

SPI-Flash []152 345 56 F e i SO Az E W 6-47 P

6-47 SPI-Flash EliEH KR BIB ARG RIZE

N

ok

Transfer
Program_SPI-Flash
Instruction
(0x1600)

A 4

CSset low

v

MOSI send 0x03
( READ)

MOSI send 24bit
addr

y

MCLK send one
clock

Read one Byte [€—

Same as FSfile
Loop end?
loop = fssize

VYV
A 4

Py
@D
jb)
o
O
2
jb)
w
<
—
)
n
Ro
Ro
<
(9)
=
—
<

—> CSset high

SPI-Flash [ 352 F 45 46 B 4w i SO A -

Start;

Host MSPI % % program spi Instruction 0x1600 (MSB);
Device-SSPI f#] SCLK ,CS, SI, SO 155 7F fpga BN & 7  # K 3|
MCLK ,CS,MOSI,MISO;

Host MSPI #%#il CS Hifik, %] MOSI 5 $54 0x03 11 3Byte [l ;
Host MSPI # il MCLK & i%—™ clock;

Host MSPI [Bl 3 #s, —ik[Hli 1Byte;
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7. RS S NIRRT EEXT, BN — O 4k gL LU X R — Byte
HEE 5 Byte; WHRA—FUNBEH 7535,

8. Host MSPI il CS i

9. [RIEALRSS

6.4.6 SSPI {23\, THI% FPGA EZ&~EHE

& 6-48 % FPGA E&r=E 1

CLK »(SCLK
DIN »SO FPGA
DOUT »(S|
i’j;mr CS N, »/SSPI_CS_N
CS N,
CS N, |—
+—>SCLK
»SO FPGA
Sl
»|SSPI_CS_N
L »|SCLK
»SO FPGA
sl
»SSPI_CS_N
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6-49 % 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 LLU R FPGA H 47 AN Flash S LR EGE, 52kl & 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

UG290-2.6.1

MSPI A% 0 o0 B B & a2 6-16 Fias.
% 6-16 MSPI ELEER ERIE X
& 42 R e E S} Tt B
I’
RECONFIG_N | py#55 = | - Rkl 533 GowinCONFIG fit &
i
READY . 1'b1: a7 A] DA 283 AT e AR I B

1'00: ZE XS A FEAT WA C &
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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] NEBg9 E | MODE iG55 (f£ READY _LJHEXKAE)
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 & & ==E1H],

6.5.2 MSPI Bt EE EEREE

MSPIED & 1 3 F K4 Flashig 2 10 K1 6-50 7
& 6-50 MSPI EL EER EHF R E

FPGA SPI Flash

— >/ FASTRD_N

MCLK CLK

MCS_N CS N
MI |« DOUT
MO DIN

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

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

Hid JTAG %Dﬁtﬂﬁﬂﬁiﬂﬁéﬁﬁﬂ%ﬁﬂ Flash #f1 i 13 2 & n
6-51 fiz. @i SSPI 42 D 4RSI Flash HiEHor B EIEZ % K 6-42.
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6-51 JTAG # [ 4wT25M 5B Flash BYEREREE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS N
JTAG PORT -
» TMS Ml [€ DOUT
< TDO MO » DIN
|:P:|
\l
=
E!

By JTAG # M g2 AN Flash #i/h RGEIE] L HAd [ € & B 51E 25 K 6-1.

6.5.3 MSPI =L B =i

Fo SR FPGA P2 s L2 5 RSCF— R H 3 MSPI B & 2%
R

GW1N(R)-9. GW2A(R)-18 1 GW1NS £ 517 72 It 77 T 34T 1 i
RhFE . S MSPIBCE ey, R 28k a] DL B S 3 10 R st B itk
AT E W B 22K
o GW2A(R)-18 %% FPGA L3¢ i v ic B 243k
o GWIN(R)-9 B GWINS %% FPGA FL 3 = ki & %1
o I E KKK KRGS ID BiFsEi%, CRC KIGAERFTE4 R,

2 PR B RIS, P TR TN — IR E il € ~/\Efﬁzﬂﬁ SPI
Flash Jashtihl. Sbar T AR EC B R XS, I BLad mT - 7E e & 2 W
I % Golden (fallback) Image (#i4: (4D mi%).

I
R ID Code $H1R, HELLIFRAVLIES ZEEIR, MASEIRER SPI Flash it /5
.

1£iz1T Place & Route I, 7] ffiF§ GOWIN EDA T.E. [ Bitstream &1
KFe  HAth SPI Flash B2kt (R Z1E4IER, 15214 6.5.4 £ HEL
B

6.5.4 ZERE

ZERE (MULTIBOOT) 248 FPGA M[F— 4 Flash 1A Rk
EREUEAF AR AT B R R . SO Ry MSPI L B ALK FPGA 7 3¢
FrtR .

FPGA L1 J5 [¥1%kIA Flash j5 3ty 0x0000, iZHibikaf2s F T in#k
HIUE LRI
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Gowin Programmer F2F SCRFAE AR 15 L T4 24 B Rrm 2 2 i
FI4MEE Flash Hr.

i GOWIN EDA T HAERGELRFRERS, P ar BAs e — AN E
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. FATEBCK I Golden (fallback) Image tG4AF NG —4
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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[ 6-52 Flash Ffifia% AR ELHRABR % 53 7 7 51
Flash
Working Image 0x0 SPI Flash Address = Ox1

Working Image Ox1 SPI Flash Address = 0x2

Golden Image OXZ_SPI Flash Address = 0x0

RN, 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
6-53 7.
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& 6-53 i B T—" BitStream HE ittt
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 BI4R72

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 hil, W1 EI6-54FTK
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6-54 I E5MER Flash BY4RFEHE

%

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 BitStreamt) Ja 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

— 7 FPGA #3 % ] MSPI Bt E#i:\5 SPI Flash E4ZAHi%, Tiif FPGA
KH SERIAL X HATACE . — v Flash FL & £ v FPGA B Hos & Bl
&l 6-55 7.

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

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

81(110)



http://cdn.gowinsemi.com.cn/SUG100.pdf

6 ML B A4

6.5 MSPI fit & iz

6-55 —F Flash BEEE % 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 S X o o = oo =
-+ & - +
-+ - L & >
6.5.5 MSPI fic B4 Fr &
MSPI T &5 ) 7 B 4 6-56 A .
& 6-56 MSPI &R B
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 8 n3R 6-17 fios.
+* 6-17 MSPI EEERA R FE&%
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 LB AN A 6.5 MSPI it & # 3,
SRR | SHE X w/ME | KME
Tmeiki MCLK i i FL P B 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
R 2 R AL, A MSPI L0 & = SR TR E, B
T BLR 25
e MSPI £ 101{##E
b H R AR B BT KL B RECONFIG_ N % B i 1/0 Ik
o HEIFHIEE
T b A EE IR T kP ik RECONFIG_N &
6-57 MSPI #X, TH% FPGA A EEREE
1
4. Tk
SPI Flash FPGA FPGA FPGA
CLK » MCLK »(SCLK »|SCLK
CS_N » MCS_N
DIN * M
DOUT » MO DOUT » DIN DOUT »|DIN
2 2 Z 8 2 2
O e © o © @
52w 52w B | 23w B
So5 |4 Toé L g@oo |I
X X o = X o o 2 oo =2
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6 ML B A4

6.6 XUBRFELE ((U/NEIEE(LittleBee®) K JE 3 #5)

6.6 WEFECE ({U/NEHEC(LittleBee®)FRIEHFF)

UG290-2.6.1

MRS ER N, I DUAL BOOT FEEME N, 2wz T/ sige
(LittleBee®)Z I 53 2k FPGA 7= i SCRFIH— Pl B . XS 2 B A
&, FPGA flL5E AN Flash 30X ELRFR 2 dhs 58 C L
E!
£ DUAL BOOT ##5UT, #4Mifk Flash N BAMFAER, FPGA 2%yl flash hnk
i

UL B T 5 FE 4 1) MODE {8, 149 . Flash 4141 %
4, MM Flash 33 12k Jr % 5 MSPI L EBE SR, 16251
6-50, AU ST AL (L T 8 2 PO B e, PP T DL IR B 2 TR
i P S 1 7t

XU sl & R FE an ] 6-58 Fiaso
6-58 WB B EE 2R

( start )

<
<
A

o

en
V!
MODE fH i &} “110” i FPGA ek £ M4 Flash 3 3.

XFT GWIN(R)-9 1 GW1INS 2517 5, Jo il s A5 =X 1 XS B
B, FPGA 3 4 IRBLE 2

o RICIEFEIFAAEEEZ G 3D 3 IR, 3 IR KMUG RS 7 — A 23 T AT
B, WHE Flash FE3) R GEFMET 0 ks

e MODE H A “110” K}, MANE Flash JE sl 3 k2R 0T LLEFEAE HY
Jashthibk, fBFhHuhE TR E R GE S 2R S N LR AR, AN
3 AL B 22 A RN 2R AR IE N & Flash 330

o T GWINS 5™, A LASCRFE BN RMUS ) 2 IR 22l 44, H
JE VR E S AL .

vE!

SPI Flash JE AR 12 A27620, )7 AT & B 2 ADDR[23:12] 1) k75 [\ .
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6 ML E B/ 4 6.7 CPU FL B L

GWIN(R)-4 #:1F H AT A SCRras A BSMBUR SIICE, Ry
PR AL TR RS OUR SHBCE T 56, VRIS RIS S5 TIF TN101, 4
TE - k GWIN-4 &/7 /17 DUAL BOOT F# 77 5

6.7 CPU e EE=

CPU Bt B, Host it 8-bit £i7 7% ) Hds M 22z 1 0t =2 §4A
FPGA 7= it 7l &, CPU Bt B E N2 6-18 Fin.

3% 6-18 CPU ELEEANER
A2 FR I/O %Y i BH
RECONFIG N | " gf%ﬁ (R kIl: F%) GowinCONFIG FLE
A SRR DU AT A B
READY Vo (G S T P
B RIh e R A B
DONE Vo TEF T o e e T ol T B S
MODE[2:0] IL Eﬁgss B R A PR3 B, READY L FHin e
SCLK | o A
CLKHOLD_N . Eﬁwf’ R R
FHi
BEE AR
WE_N | 0: 5
1: &
o7 o Help 4 IR CPU R AT
' J, C B S5O ) DU I e A R R T IR

CPU i & # A & o = B 6-59 Fis.
6-59 CPU BB {=ER EHREE

Host FPGA
CLK » SCLK

DATA |« ~g—>| DI7:0]

WE_N > WE_N

CTRL > CLK_HOLDN
!
Iy CPU B B A i N R 48 &, MODE HX By “1117, HABRE 2 & M iiEiE 2
K 6-1,

B 2 B FLEGR AN, A CPU B a5 2 2 4& FPGA 7 dh3EAT i
B, EHTL N A
e CPU #ZI1{#RE
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6 At & A=A 2H 6.8 SERIAL it B#is

S WK B B ET— R EC B N RECONFIG_ N SR Y33 1/0 4R
=

o HEIHIMACE
FUHT_E B AR T ik i i % RECONFIG_N & i .

6.7.1 ELERF

JEFC B 2 B f¢ MODE[2: 0]=111, 7Efic & 5¢hi5 DONE &HiE. N
X DONE =# READY #Hifik, iR E AR
fit B FE T, HdE Rk D[7:013% Kimii =l (MSB) #/~, FPGA £

SCLK e B
6-60 CPU Mode L ERFREE
sk [ L L f L F L F L L [
D[7:0] 7\ byteD )} bytel } byte2 | Il .. )% 7
WE_N A I
CTRL N Jl
Ready ﬂ
Done A )(;’ ,."—
Reconfig_N ﬂ
6.8 SERIAL FEHER

SERIAL FL B &, Host #id #AT74H: X & = 2 34k FPGA 7= it AT
BiE . SERIAL B & 02 A0 A ECE 5P B B2 —. SERIAL At
B H AR LR EUE S N FPGA, TCiEM FPGA 284F i 54,

I, SERIAL Jit B #7553z H ID CODE 1 USER CODE UL IR A 2717 o
5. SERIAL fic BB E e Lk 6-19 Fis.
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6 At & A=A 2H 6.8 SERIAL it B#is

%% 6-19 SERIAL e BEXERE N
AT VO XM |
| L I
RECONFIG_N s {RHEFIKPP: )5 3) GowinCONFIG it &
T R B S R
READY Vo (P 45 1 ST R
BT R R R E
DONE Vo (R o R T ol A S
MODE2:0] WARL | mmstes . READY LIHIRR
SCLK | PN
DIN ;;W gk N
A
SouT . ia:’gu”jﬁjz%}%', U T FPGA 246 SERIAL i it

SERIAL it B A& R = E W& 6-61 Fis.
6-61 SERIAL BL BEREEREE

Host FPGA
CLK > SCLK
DOUT > DIN
E!
Ky SERIAL EE BRI H/NRSG K, MODE fE5 “101”7 , HAhR E& Hr#EiES
K 6-1,
SERIAL ELE =X FFE
SERIAL Fic & #5007 i B 6-62 s o
& 6-62 SERIAL Bl EER T FE
READY E;
SCLK | ) f—\f
DIN Valid data Valid data Valid data

RIS FF 2404 6-20 Frs.
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6 Pic B A 41 6.9 12C it &5
& 6-20 SERIAL B BHEA R FEH
SRR | ZEE X w/ME = FNIE
Tsclkp SCLK B i & #1(SCLK clock period) 15ns -
Tserials SERIAL PORT %7} il (SERIAL PORT setup time) | 2ns -
Tserialh SERIAL PORT {5} il (SERIAL PORT hold time) | Ons -
- READY L7258 — 4 SCLK i [l (Time from TBD )
readviselc | READY rising edge to first SCLK edge)

Baims 2 E L EDR AN, {8 SERIAL A0 E =2 Sk FPGA 7= k4T
fie &, 72L&t
e SERIAL #11{fifE

S WK B B ET— X C B I RECONFIG_ N R & Y 1/0 4R
o I E

T b e E R H T kR i % RECONFIG_N &l

6.9 I2C BL ERR

!
AP SRR 12C B, NEIEO(LitleBee®) K %k FPGA F= b T+ 12C it B, |6
I 24 Autoboot #38, 5  FHJE, FPGA St BTN E Flash 52 ELARR 20 58 BB
&. Autoboot BC B JH[E], 12C SDA LW AUIREE FHOIRAS, BN AT RETIEEFHICE: 7
Ab, #IFER B4z SCL £k, #iE . BERIRE T SDA il SCL W55 L4 i C kA
R

1°C Fe B A, Host it 12C #2145 = 54K FPGA F= it AT BL &
I°C R B ARMHE N ER DR ER A —. PC R EMR Nk
R 5N FPGA, JoiE M FPGA 2344 mlsdds, [Klit, 12C i B0
1£12H ID CODE. USER CODE. R&ZFFfras fllElER 5. 12C Bl B
B Nk 6-21 Fios.

UG290-2.6.1

= 6-21 PC EEERENERENX

A2 FR I/O 2R 54 B

RECONFIG_N IL Q e R TRk 5 30 GowinCONFIG fid &
B R A] DA AT R AR I B

READY Vo IGHF s 48 0 B it T R
B I SE R A AL B

DONE Vo GFT e A e e 8 2

MODE[2:0] IL ?_? B w2, READY FIHRTRE

scL | o\

SDA I/O BNBUE, st ACK

12C BB e 2 P ] 6-63




6 At B N4 6.9 12C AL B A

6-63 2C B ERNEFRER

Host FPGA
(Master) (Slave)
scL scCL
SDA | SDA
!
EA 12C Bl B A/ R4 K, MODE 24 “100” , HAh e & M1 2% K
6-1.

& 6-64 12C Bt EE N FE

o U AW AU
< TV AP VAR VAR T

| |
Ll | I I I Il | L.
S ADDRESS R/W  ACK DATA ACK P

12C 2 H ATt 2, F M B PR I BGREAT Bt e oy, RS,
SDA H1 SCL #B AL T Hi~F-

#+ 6-22 2C L BRI FESH

ZH SHE N

(12C Start)

2 SCL 2 T, SDA M -1 [ ik F ) o

(12C Stop) 1=

s SCL &= Fi P, SDA I ¥ vl vy H~F B AL

A MNEBEME—1 7 ALeg 10 A7), T ARG ESZE

ADDRESS | MiAL AR AR

R/W IEEEEIVA Fe 7 F AR I NS R IEEIE (0) b2 [ MHLEEEYE (1),
HAEA b ¥ SN Y, e

ACK ACKINACK fif /ﬁEﬁPE’Ja NS H S — 4 ACKINACK 37, 2 FPGA IE#f
FFiR[E 0.

DATA B — N A 8bits, I LA A UL A K%

1°C B4 EHIFTA DATA #ELL 8 fLy iRk ), RIEHPERIE DT
T, BLAER B KR O JAERE R 2, BRI BB N B E . B
GO NIREAEI, FUE A RUNEAL (ACK f0), RIS T2 i) %
W7 iz NEE S R, B AR AL (NACKD, —e&oR
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6 ML B A4

6.9 12C it & =

WEHENOZ B B, R R RN B AL ACK HIESKR A, Riias
FEZR 9 AN bk b 2 A (R B J TR K SDA LRBidik, I ELAfh DRAE I B 10
ey FLP IR DR e AR T AR lieds e B e, WE W EIR)E — 17
WE, KIE—A NACK 55, LUBERISIE KA SRE RIS, JFRI
SDA %, UJEEE%W%&K%*AF H5. f£12C B EAEIEKEE— L
BAEAAT — Akt B (BRI $EHDD, BIAE SCL AT I (S
&, f£ SDA EZfisth sp ATkt — 8l . AT HE1LIANS, £ SCL 23
= HLUITE], SDA RSP IRIFRSE , RPN EHE 0, T vk
i 1. R {E SCL OV RHT-YIE], 4 fovF SDA ERTHF B3R, 1240
HIRP SRS, 8 1 WDy s r, W ERR.

e
<L

SDA stable;
Data valid
5w SRR 12C e B AL S B R 6-23 Bk
& 6-23 I2C Ee BRSNS E R it
K ER s g Hishik
GW1N-2
fii & SRAM (IDCode:0x0120681B) 100Khz~1.33Mhz 7'b1010_000
EFEHNE GW1N-2 410 ,
Flash (IDCode:0x0120681B)> 1.33Mhz+ 1% 7'01011_000
4 & Flash - - _
!

12C #{F: Flash, %‘%?&%4%%&%(%11#%?@&%%%@%@?fﬁ, A T A A5 AE Programer
o, BRSO SRR L 207 ROk . “li2e” A kI SO

BTJWJ‘EJ: HLER AL, R 12C #5005 =2 Sk FPGA 7= gt AT e
B, WAL &M

® 2C #Of#RE
) OBE B R — VX B i RECONFIG N R i% B NiiE /0 R
=,

o JHAIFHIEE
T b B T ik i & RECONFIG_N &l

6.9.1 GWIN-2 ft B 555 5F SRAM/Flash i# 12 #

UG290-2.6.1

i & SRAM 1 H I EE RSO/ #% 02 FS (fs Ja444) B Binary (.bin
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6 At B N4 6.9 12C AL B A

Jagd4) X, ek E Flash SRRSO 0 12C 30t Ci2e Ja 4
Yo TR, AR HEIN AR B T iR MSB (175 35Uk

& 6-65 GWIN-2 B E % F SRAM/Flash iZ2E

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

1 Stop )

UG290-2.6.1 91(110)




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 SE IR B AR AT Y JEIR 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

UG290-2.6.1

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 B IR 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 RIFR lock, AL TBUEIRE )G, B A Bl prf o A 2
1.

7.2.2 MIA N B H A

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 R HE NS FPGA % P17

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 A K & EH “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)

UG290-2.6.1

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 PRRR S B 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 or 0x21)

A 4

Transmit 128bits

Delay
800 ms

4
Transmit Read ID
Command ( 0x11)

v
Transmit ISC Disable
Command (0x3A)

Stop

$iE AES Key

BiE AES Key 1ER 25 1L Key t#z . 8 AES Key < Ja AN REIZHL
RIZ & AES Key.
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7.2 BEEHIENE (QURER®(Arora) KRS HE)

7 HRFSSCA G E

[#] 7-8 Lock AES Key Flow

C

TransmitISC Enable
Command (0x15)

Transmit Program EFuse

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

Command (0x24)

Transmit Security
Command (0x23)

Transmit 128 bits of data

before program efuse

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

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

100(110)
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7 HRFSSCA G E 7.3 BCE AR

7.3 BLEXX XN

m SR FPGA 77 i o B B i S AR g 20, s RS
B BISCAHE ASCH)HISCAF A IS AT R AE B — 3R s s SO
ARG %4 s, HA L /7 kT B FIERER, Hahios 2
AR EE . —dEdR SRS E S A D bin, HARSERER,
g AU H TN G TE . P AT LE & =2 SR 2 IR i B AR A
X
1. I mEm= B TR
2. 1F Process i&Ti+ 44 .15 Place&Route %4 Configuration H 1]
bitstream;
3. {F Bitstream Format i i H ik #% Text 2k Binary #%=CEP AT, Wil 7-9 fr

/N o
& 7-9 LEsmAs N AR
¥y Configurations =
BitStream
4 Synthesize Ensble CEC Check
Genera | D Enable Compress
Place & Rout, [[] Enable Encryption fonly suppert GH24)
Genera |

Key (Hex): |00000000-00000000-00000000-00000000
Dual-Purpose Pin

. Enable Security Bit
BitStream

Print BSEAM Tnitial Value
[7] Background Frogranming

Secure Mode (device can be programmed only oncel

Download Speed (MHz): [2.500 (default) M
SFI Flash Address O0FFFOOO
VUSERCODE : @ Default () Custom |00000000
Bitztream Format: ! Text @ EBinary
ok ] [ Cancel ] [ hpply

iz PSR LURF RO IO S 28, 4 LA 55 P B etk ARG, AR
A SR ER IR 48 A BE B SO R, Wik 7-1 s
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7 HRFSSCA G E

7.3 BCE AR

UG290-2.6.1

R 7-1 B=¥ B FPGA FREEXXHXDM (BRX1ER)

WA

W TR

CON W B'E L

GW1N-1(S).
GWINR-1.
GW1NZ-1

1,152

84 KBytes

GW1N-1P5

1,584

113 KBytes

GW1N-2. GW1INR-
2

2,304

113 KBytes

GW1N-4. GW1INR-
4. GW1NS-4(C).
GW1NSR-4(C).
GW1NSER-4C.
GW1NRF-4B

4,608

217 KBytes

GW1N-9. GW1INR-
9

8,640

435 KBytes

GW2A-18.
GW2AR-18.
GW2ANR-18

20,736

887 KBytes

GW2A-55.
GW2AN-55

54,720

2269 KBytes

E!

P R AR R SR, I HLBCE SCER AT 546 . {8/ SPI Flash £t
PRSI R R SR
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7.4 BCE X nERTic

FPGA ] LLEN Master M Flash SR SCAF I B SRAM, B4
Autoboot I MSPI B Fh L, 43X B EHE IR B W E RSN E Flash, 4
FPGA L HI:7E Ready & UG 25 s s U i SO, 4 5E on#ks »
FPGA i %] User Logic IRAS, W FEIAR.

Voltage 4 i : | Ready i Done
! TRAMP I | |

!

Device Power Power Off f Power Up Power On

Device Status f POR | Configuration | User Logic

s FPGA #34/NE 1 A1 )R BE R 511 3 MSPI 20, B MM SPI
Flash BTz BRI G E FPGA, 2HUEC B XA R BRI 2
2.5MHz, &—> SPI B8RP EE — /N Eekr, AR 3E SO RN AT T BN T 75
K. MSPI 25U SPI Flash i 8 i K2 FF 125MHz. R EEERZ, X4
{§ | Fast Read SPI (0x0B) I, Z[a]i 1 FastRead N &,

= /N EWE RIS MSPI S, 1652 FF Autoboot #2X,  In#i b
KERINE 2.5MHz, Autoboot £ n#k — A7 (8 tbhr).
¥
o X GWIN-2 Z{Fi 5, #H MODE[IRIME R & 1, W n#mR H a2

2.5MHz.

MRAGHC B SO RN AT AN AR Bhon 28 A7 56 B0 AN [E], 28t Ta)
AN—F,

HT A& Flash TZHAE, AR Autoboot #5: f% RIn#k M2
WANE, BARSEIES LK 7-2.
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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

GWI1NZ-1
GW1N-2/1P5
GWI1N-2B/1P5B
GWI1INSER-4C
GWINS-4
GW1NSR-4
GWI1INS-4C
GW1NSR-4C
GW1N-4B 40MHz 120MHz
GW1NR-4B
GW1NRF-4B
GW1N-4
GWINR-4
GW1N-9
GWI1N-9C
GWI1INR-9
GWI1NR-9C
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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&‘21‘&%‘1‘5

M FPGA AT, etk e — N RBIEER R, &x
P PR GFE AT SE S AR T R T — RPN e Ry et Dy 1 Ry
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
RERAERIENR, o SRR A CRC K387 Ui Ok ELRFR A
PR ALIER SN FPGA, BT
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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 Fe AN & 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@%?35’%‘1?‘&1?

WA AR R JTAG FEE B WY R, P/ M KEEMERE: Ka
F 454 BSDL SO T2 AR A K BE 3 AT FPGA 85 R4
& Flash BEAT B FR A1 5 A
A RPN R
1. ¥ FPGA J RHRiEH:E] PC JH b
2. I Gowin Jaf2 a4 O 82 2 1F
3. £ Operation | 7 Wik #4048 Flash #:4F, i FAISK bscan
15, W 9-1 A,
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B o- 1 ia R RETER

{4 Programmer - Untitled* = B
File Edit View Design Tools Help
T = = — p— g, e m -
el asez1 | O»
lEnal:lel Family 1 Device l Operation 1 File l Checksum 1 L
m GW2AR GW2AR-18  exFlash Erase Program in bscan  Di/software/Gowin/1.7.2beta/wark/ledwate... 0x779E O
{ Y
W Device Configuration m
Dewice Operation
Aeccess Mode: External Flash Mode V]
Operation: exFlash Eraze, Program in bscan VJ
exFlash Erase, Program
Eraze and program the extermal SFexFlash Frogram
Make sure the config freguency ip exFlash Erasze .
N cxFlach Erasze Frogram in bsoan
exFlash Program in bscan
Programming Optiens exFlash Frase in bscan
Programming File: T.Zbeta/work/ledwater/impl/prr/ledwater. fs D
l External Flash Options l C
x
Dutput 1 e Hinbond ¥25064 -] g
Start Addrss: Ox00000000
[ ok || cemcel |
—
Output Error Warning | Infa |

DR FREAE R ext FPGA 405 Flash 3E4TH:E, JCEEXT N & Flash
g SRAM HHATHRERCE . T HRERAEmAESN T Flash B A2 560 FPGA
MODE % &, {HEML T % JTAG gifesh &5 Flash 17532, 415734

FERAE (2 R T RS

UG290-2.6.1
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1 OSPI Flash i&F

#2F FE FPGA 7 i SR [115h#5 SPI Flash 3R {F 4 4 4% 10-1
FiR, Tisg BE ILT) Mxic A1 Winbond (#7834 RF & 20K, TR - X 285E@
B4R A MRIE AR 2, 413 10-1 iR, &z FPGA # A LLAiZ Flash Hiin
o
% 10-1 SPI Flash #{E#54

HlE VS

Read 0x03

Fast Read 0x0OB
!

iz Gk FPGA SR Flash 1546 4 M E A —FiE 03 52 0B, 4 B A T
30MHz i A 45 AN B T 30MHz I, PR iR &, Pt oy 2
¢ FASTRD_N AR, I e AR T 70MHz.
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