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fic B A MODE[2:0]t" | #1158
A Host 83 JTAG 32 11 5% /N3 i
[2]
JTAG XXX o(LittleBee®)% % FPGA = i itk /7 i &
AUTO 000 FPGA M\ N & Flash izHUAC & Hdi gt
BOOT ITHCE
PG 100 A8 Host 3@ T 12C #2104 FPGA 725
AT E
SSP| 001 A1 Host 3@ SPI 322 156 /N3 14
®(LittleBee®) % ik FPGA 7= it 47 il &
FPGA £~ Master, @it SPI #11B!
. MSPI 010 MANEE Flash (ERHAR S SeHUC &
GowinCONFIG e
DUAL FPGA i /M Flash 32 HUAC &
soot | 110 B TRCE, AMS Flash BB KK
Bk N 36 Flash 347 C B
Ak Host 383 DIN 322 11506 /)N 35 4
[5]
SERIAL® | 101 o(LittleBee®)5 it FPGA = i ift /7 it &
CPUE! 1 41 Host il DBUS # M1 /N e i
®(LittleBee®)Z jtk FPGA 7= fhit 47l &
B!
o [1PHT—%k MODE & % f5 4= Hl 2 R ) 284, A FH8E R ) MODE ZRiA B i
(GWIN(R)-2 F1 GWAN-1P5 #5:Br4r, TS H AN pinout F-ft).
e [2]JTAG AL E#iX5 MODE i NE T XK.
e [3]SSPI fil MSPI #i=0f) SPI 2 [ & B AHMAZ K.
e [4]GW1N(R)-4 /IGW1N(R)-4B H i # /3 DUAL BOOT.
e [5]CPU i Bz ff) SCLK. WE_N #1 CLKHOLD N &5 SERIAL fic & 3L,
CPU Mt B 58 s 42 5 MSPI A1 SSPI it & 5 0 i 8 AL H
o [6]/NEIE®(LittleBee®)Z ik FPGA kb T 12C BL B AU, [RII 3C#F Autoboot 15
X, WA FHEJE, FPGA J:EAT MM E Flash 2B LR e se iR B . Autoboot BiC
B, 1°C SDA LM AURERINGE LROIRAS, BMEATRECIEIEMACE; Aoh, &
WRET AN b4 SCL 2k, iR e JRE T SDA F1 SCL #8554 i C i
A BT
!
KTAEEMA R, Al B8 ME T LECEE IR NG R ES S S A SN .
UG290-2.6.5 7(110)




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 FRREA 1) GowinCONFIG Bt B A, Rk S Rem)
GowinCONFIG fic B 2 D HUR T AR S MBI, a8 508ty
R E A 2 e B IR, B RR At gt R . SRR
®(Arora)Z ik FPGA 77 i SCRFURF LA (K I i Th i, ™ ) BUKE LEARF IR
KR AT IS8 AT 2047 fif 2 1)

= ER®(Arora)Z ik FPGA 7 il SO I FC B AR 3-2 o .

=< 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
MANT Flash (B{IARERAE) A E
AR HATHCE .

SSPIE]

001

AR Host @I SPI 22 M%) = B
®(Arora) X jiti FPGA 7= i AT B .

SERIAL#

101

A8 Host 81T DIN 2 F %) = B
®(Arora) % jitk FPGA 7= i3t TC B .

cPUM

111

AR Host JEid DBUS #2111 %} R EE
®(Arora)Zx % FPGA r= k7 id & .

o [1[xI T4 MODE & il A A B 4 HoR M8, REHE IR MODE R\ L%

Hi

o [2UTAG M &5 MODE fii NME T K.

o [3]SSPI Hit MSPI =i SPI #2152 HAHMALHY .

e [4]CPU fic B30/ SCLK. WE_N F1 CLKHOLD_N 4 i 5 SERIAL it & # 3LA,
CPU Pt B X 30 M 2R 1 5 MSPI A SSPI it B A LA

!

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

UG290-2.6.5
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4 BLE IR

4:EEE5%E5FE

s 3k FPGA LRSI G I&Iiatl . Bo & SRAM IR EESE J 1A
W&, HEEREWE 4-1 Pos.

UG290-2.6.5 9(110)




4 BLE IR

41 =¥ 54 FPGA BLERIZE

fiati:)
(VCCIVCCONCCX

T A L E5R)

A &8 HLREADY Al
DONE%

aLckee

\ 4

READY & Jiil 437 51 K
F:MODE/H

RECONFIG_ N JH Hii%

Sl FIREFRESH Ay &4/ Xk MODE(AFL

B SRAMAHE I
L

RECONFIG_ Nl Hi ik
ik FIREFRESH 4

FPGA M

DONES B i1 5
RECONFIG NEH&HM&E
FIREFRESH
el ki 6 LR

UG290-2.6.5

RECONFIG_Na&,
READY & il 9 {i H, 1

RECONFIG_N%E il A7 #

ERROR

T e B B a4 i 52 B

READY & il $7 1%

10(110)




4.1 FHBF

4.1 FEFF

R BT, FPGA WK LR B (POR) A ITIR TIE. POR
FHLER B DR AR 17O 8 B AL T 15 PEUIRZS I i 4% VCC/VCCX/VCCON LN
2 VCC/VCCX/VCCON it /& B A AL H P I (AN Rl 84 i AL B AN, A
[l A M IR D), POR HIESORTRA B EALE S, FPGA JTHUa#ILG
WiE. 1 READY #1 DONE {5 SHifil/a, ssfFst AR, il 4-2

Frwo
4-2 POR B KFE

READY

tINTL

VCC/VCCX/VCCOn J

DONE

VA

VA

R 4-1 5 T AF R AF POR B s 5 HIEEL I 1 o

F+ 4-1 7E2544 POR &Rk B4

EYil ™ POR A&t 5 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

UG290-2.6.5

11(110)




4 BLE IR

4.2 ¥Ihk

4.2 #NIG4L

43 &

4.4 MAEE

4.5 APER

UG290-2.6.5

£ E A R R I READY #1 DONE 5, w54k FPGA ir

HEE NAF A WIAGHOIRZS o BIAGACIRZS I H B2 6 Bk FPGA A BB HIEC &
SRAM f#-ifi &% .

1.
2.

FPGA i & LA N A 2644 J5 Bk R AT AR AR A -

WILEHIRZSHE T tINITL

RECONFIG_N & i M

READY ‘& AN 715 Sk 2 it ] i ALK

IR BE READY & I (L Fh oh g .

fE7~x FPGA IEAETHBR N H AL E SRAM X35

TEREIN, A8 AhEam b PR v LARH I FPGA Bk H 48 RS

R E| READY &I BT, FPGA AR ERA . R4 MODE

BRRA, ArLlE 2R AL E FPGA N E SRAM. 7F FPGA £
W IE B BRI RAE], BT LLE ST READY A5 124 5 N 30k 4% . READY 45 I
B S~ fid B i fE IEH ., READY &K H-SFfE~ FPGA Bl B Hi4l, AfE
W TAE.

HIEMEEEI A ERAE G, FPGA HE MR I B AL N F )

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

1.

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

B e R B A EANAE 5 (GSR)MI A /5 N2E 155 (GWDISn). ffifE
2B N FES AT LA 1E FPGA R4S &8 RAM I G 4508 .
ffigE4MEE DONE & . {FREIRZE T DONE & il & — /N0 R 110,
AT DL3E I A i k) F7 /. DONE & I 75 ik FPGA R R 7E e BRAS
— H DONE ‘& #i¥ifm, FPGA ¥ 5e MBIk, #EANRH A #.

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

FER PR BRI LR =R

AP RECONFIG_N %

JE o C B v B2 31 REFRESH 54

HYRAE T s

—H L =M, FPGA 45 5 N B s .

12(110)




5 Mo B & N4

5.1 Mo B & BIS R L 5 ATE I

5 ECEEMTE

3R FPGA P e BRI A, W@ AN JTAG BcE . 13

MCE. $EhiE . PATEEAIFATRCESS, AT A 2 7 AR MR 85 1
FAP R gL EAH R 1 I RE S e B B DI RE, AT DAV E B )
/O, FI 7 AT AR SEBRAS P A% HLBEAT 2 . T AT DURR 8 E B4 R ) Th RE

FREEH], B2 SRR K

5.1 i EEMY IR KR E HIiEW
5.1.1 B EEMFIFR

B R FPGA 7 T S ECE M SR E BnR 5-1 s, R

PR TR C BB A 2 E A R P R R ) B R DL

x5 1 EEEEMTIR
o5 GowinCONFIG

AR
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
UG290-2.6.5 13(110)




5 BB EHA A 5.1 1B 919 % 8 L
VO % GowinCONFIG
EEMIS TR
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

e

ARG ABR R ST SRR B AR, EAERIES % 3 FILER.
KA BT B E M E ES% 6 BLERANH.

512 B EEHEH

ANRRAHGE S 110 MR, mm 2R H FPGA 7 SCFF G L E
BT E N 1O fiE . FrA R8I FPGA EHLJE R IATAT M RC B £ 1F
Z AT, SECEMCHE RSBV EE RN . BERIE, St
FAPBE, 12 RO P 3 43 0 2 FH e 10U EEf o A R T

!
PP BB I T, T O R B S BT B A N 2 AL B AR . T
ORI G, BT ESALIE, S5 FPGA M PR T IE 24

FiC B I AR TN SR 5-2 P

#=5-2 B EEME HiAM
WE AR e Rl Al
Bl A TMS, TCK, TDI, TDO YENE RS
f#l, JTAGSEL_N 1E£J9 GPIO.
JTAGSEL_N 1 RN+ F & &
JTAG PORT ® JTAGSEL N=0, TMS,TCK,TDI,TDO
BEE NEIE 1/0 Ve B .
® JTAGSEL N=1, TMS,TCK,TDI,TDO
R E 2R IE1EN GPIO.
2C PORT ERINIRES SCL,SDA £~ Hfic B & 1.
WE N 1/0 SCL,SDA 7ERC B 45 9 5 1F A GPIO.
SSPI PORT Bl A SCLK, CLKHOLD N, SSPI_ CS N, SI

A SO fE % FIEC E & R

UG290-2.6.5
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5EEMN A 5.1 FCE & % B i i
wE AW W I Wi B
W SCLK, CLKHOLD N, SSPI_CS N, SI
BLEAHIENO | %S0 femm 4 4UR % GPIO.
. FASTRD_N, MCLK, MCS_N, MO fi M
BRCHRAS —
R 1y R .
MSPIPORT FASTRD_N, MCLK, MCS_N, MO fi M
j:f: _I\H ’ L
BEAHRNO | e e 119 GPIO.
BRUIRES L HEEE W,
RECONFIG_N
wENLIE /O BB 45 R E1E A GPIO.
BRUIRES L HEEE W,
READY
wWENLIE /O fic & 45 W 5 1F 4 GPIO.
BRUIRE L BT
DONE
W NEE 1/0 B4R E1/E) GPIO.

V)

o [1XF JTAGSEL_N A& % okt geth, EIHIK JTAG &R H I Z G, @WH P
£ FPGA L HRIHI{R 24 AT MODE {5 A2 FPGA BHTECE#R/E, LL#f Al EbRR iR
Bl B . P ERJE T JTAG BLE G, 2N, JTAG
A GPIO; T/ i5®(LittleBee®) % i FPGA, 4 MODE[2:0]=001 i,
JTAGSEL_N &5 JTAG FELE [ 4 N (TCK. TMS. TDI. TDO) wJ LA %
EHHN GPIO, {HZIkl JTAGSEL_N Joikds JTAG EHHIKE AR E 10, FEILRIFE
ik NGt 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 c B A X T DL E D GPIO.

hEEMNEHR
I Gowin YRR B & R H -

1. FTH Gowin zJFEE AL AR R TRE

2. {ESREFIFEFE “Project>Configuration>Dual-Purpose Pin”, #1&l 5-1
}Sﬁﬂ—‘—\‘o

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

UG290-2.6.5 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 #1 DONE % il & & Fit 20T 2 FH 21 )45 il
LAt T B A T AR LA N 1 O TC B L P B Bl I A

% 5-3 EMIThEE

B ALK

Thae g

RECONFIG_N

ENECEE R, KA, HA W Eh. (REFAR M
T FPGA 4 fific B 2 A7 2h6E, RECONFIG_N hif{kkf FPGA &
EHATAM T RNEBEEE. FPGA R ESF HMFREEBE,
FHEfEE 1ms Z )57 LB

TENECE S RS, 75— ANk 58 A>T 25ns FK T 5 3)
GowinCONFIG FL B, ffFa8fFi%H MODE & B 18 5§ in%k Lt
RS . P nT Dol i gm 5 8 B I SR I, TR e B
KR #EATESE; 18 GPIO B, HEEFE output 3§
B, AfRbER E AR R T, H P2 M RECONFIG_N & I 75
B HYIGEE NS T

READY

inout 5 E . ERUCIRA N open-drain %, WEEES Fhi. mHE
SR, WA READY $i s FPGA A R 4Tl & #:/E, READY
155 HiA 5 K 24 s akifi &% RECONFIG_N 197 sV IR A
RN EE IR, #7°4 output 287, mTLLYE R FPGA MaTRe &t
ITICE: M8 B AR E &4, READY 55 AR HT; AicE

UG290-2.6.5
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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 NG HL T #54 input 2874, F S al @it
5B B E 24408 AN N Fi A READY 15 5 LAEIR AC B i 2.
YE GPIO I, T H/E input 5 output 2% . READY FH4E input
KA GPIO B R/ ARIER B FF i HAIMRE N 1, BN FPGA ik
HATERE .

DONE

inout ZRAVE . BRYCIRAS N open-drain #irt, WERSS B, TEAC
EIE, DONE %t 0. FPGA B RIhtrEfEs, BENIE
DONE 15 5L .

ENBCEE N, % 4 output 2884, WTLL4E/R FPGA i & it
FERGMI: 4B RI, DONE (55 mi-F, 2\ T1E
RA; BB FEAR SE L & T, DONE 155 R FFHK B ~PIR
Ao FHoNinput KA, F P AE I B 5@ 8 BRI AR
DONE {55 U SEiR H gk N FAs. RECONFIG_N = READY f&
FHIKHESPIRESES, DONE F5 & REFEAR RS . HH JTAG
H1L PR TiC E SRAM i #2dr, DONE 15 S HIMEKA S % E L.

YE5 GPIO I, ] FI{F input 2 output 257 . DONE F/E input 2%
B GPIO W J/ARIEE EF AR KR EN 1, BNERELSRE
FPGA LA P ER.

MODE

GowinCONFIG fit B ik E5 . MR EE I, 58 %
A, PHES BB, B ATIA 3-bit A% . FPGA L HLsif i T kb
%% RECONFIG_N I, #${HHl4 MODE {3t N AR R H
GowinCONFIG 'R#&, miz S a:4 2511 FPGA 7 i MODE
XL B A A Ao b T4 B 2 (A AR,
HLZAE) MODE & AR e a3 ke ik, R4 H k1) MODE &
[E11E 225 A0 BLESAE ) PINOUT F it .

MODE #ii{Ey GPIO I, W fi/E input B¢ output 257,
FEERME, 2 MODE MSUr, 7B E 5 b i ol f ¥ i
RECONFIG_N # fg 3L

JTAGSEL_N

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

!

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 & A g
VERBLE M JTAG & E A GPIO I, JTAGSEL N H#sfE il B &
JiI

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

TCK

TEONBCE BRI, SRR .

UG290-2.6.5
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S5MEEHNA 5.2 BB EHIIBE N H
B A4 PR DiResidk
JTAG Fic BB R AT I B N E . 129 GPIO I, AT AIfE input
o output 7Y,
ENBCE B N, RAChHRIN, W5 EHi.
™S JTAG M BB AT UM AN E . 19 GPIO i, AT HAE input
&Y, output 257,
TENBLEE TR, KA, WElss Ehi.
TDI JTAG fL BB ST ERm N E . /28 GPIO i, w]H{E input
oY, output 2874,
YE R B R, KA.
TDO JTAG FiC B AT E s & . /528 GPIO B, v HIE input
o}, output 2874,
TENBLE R R, KA.
SCLK SSPI. SERIAL #1 CPU Bt B NI 4 N E . 1E 9 GPIO
i, wFHAE input 8% output 287,
YENBCE B e, RACARIN, WS EHi.
CLKHOLD N SSPI 1 CPU [ & AR £ 8 e B . 72 SSPI BT, =P
- B A CPU BT, KA. 1E4 GPIO I, B H{E input
o}, output 2874,
TENBCEE IR, KEUDNMIAN, WEsS Ehi. SSPIEERK AN
SSPI_CS_N RIS, KETER. EN GPIO K, wH{E input 5 output 35
A,
S| VENBC B IR, BRI . SSPI fic B ) & A7 B i N
J#l. 14 GPIO B, w] FHE input B¢ output 257,
SO VBN & BT, 287 % . SSPI Ac B AR A 8 AT B b
. 1E4 GPIO B, mJ HAE input B¢ output 257,
YE R B E R, KA.
MSPI Hic B AR 5 IS B 1, RUE T FPGA NER ek,  SdRIT)
iy AR VG 2.56MHZz~125MHz, ZRilf AR 2.5MHz,
MSPI it B 1 A 3 HF 125MHz I8, 56T F N A iR I PR 4R 2 1
MCLK S HH LA BB T
F P Al =R S R B 2 MCLK BRE, i 5-2 fias: 37
FF IR TRE, s ks “Project>Configuration”, i
“BitStream” 7%, £ “Download Speed” |53 rhik#%
MCLK W8R8 . 1E% GPIO i, " H{E input 5% output 57 ,
UG290-2.6.5 18(110)




S5MEEHNA 5.2 BB EHIIBE N H
E AR DiRedthig
5-2 MCLK $iZig &
"% Configuration o
[ Synthesis | Place & Routs | Dusl-Purpess Pin | BitStrean
Enable CRC Check
[] Enable Compress
[] Enable Encryption
G
. R
YENBLEE R, KA %H .
MCS_N MSPI F B ik fE 5, (KB FAR. fE8 GPIO i, wJH{E
input B¢ output 57,
YE R B E R, KA.
MI MSPI Pic B8 1 B AT E R i N E . 18 GPIO B, R HAE input
o}, output 2874,
TENBLE R IR, KA A% .
MO MSPI Bt & B AT B B W . /8 GPIO IsF, AT HI{E input
oY, output 2874,
ENEC B IR, KA.
MSPI it BB SPI Flash S i%k#%(55: 24 FASTRD_N A&
EASTRD N LTI B S HUR 3G (F54 0x03); 24 FASTRD_N Jyfi f>F
- NEESEE R, &N KW Flash S BUEER A ANE, Bk
B2 %A M Flash FI84E F M. 758 GPIO K, W HAE input 8%
output &7,
TENBLE SR, RACARIA .
WE N CPU ML BB AP S REE 5 I8 EH: 29 WE_N Nm P
- INEEHEAE; 2 WE_N MK SRR 5H#HAE. 158 GPIO B, WH
{E input 5% output 257,
inout Y,
DO~D7 CPU Mt B A 8 N B 1, 8-bit A58 . R4 WE_N KM
ffie DO~D7 B N 77 1A . 4E8 GPIO K, A HAE input 5%
output &8,
YE R B e, RAECRRIN, W5 EH.
DIN SERIAL fit B 5 U s AT HR N E . 12y GPIO Inf, AT FH{E
input 2% output 27,
YE R B R, KA.
DOUT SERIAL Jic B 4 sCH SR AT Hl dm R I, AE FPGA 2 FE =
— AN . BN GPIO B, R HE input B output 287,
SCL YERBC & & IR, RN input. 1E24 GPIO K, HT[{E input 28
UG290-2.6.5 19(110)




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

B ALK Thae g

it

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

SDA output 28,

UG290-2.6.5 20(110)




6 L B A4

6.1 Jic B JiH

6@3?1&:‘&7’?2’:’.

5k FPGA 7= i & 5 F SRAM L2 [ /= ER®(Arora) 5 i 1) 5
PERE SR Flash H/N2Z149(LittleBee®) K Ik /N L 5y 2t . K
T SRAM T ZRI#8F i Ja ash W A B B s 52k, Bk B e
BlE; fik A Flash (I3E 5 K a4 b S5 B s AR A 7000 930, S5 e
i AT DLIE L B A sh e & 505 shBCE 5 Xl 23 F B i T E i E .

Fo SR FPGA P2 3R s, R MR S R i &
BRI BCE S A E A% Frfa s Rl A I JTAG Bl E
REES KRB EH RSB SIE; AR B MODE %A
FATE

6.1 B B 1A

UG290-2.6.5

oSk FPGA 724 B T 70 /N 5 149(LittleBee®) K Al j=: BR
®(Arora)ZK . W RFIGER LR RBRES R AN ERE, FEX )
JeH R I FPGA W3R T SDRAM/PSRAM. #ft4 ka4 S 1
FPGA % 7 XUBFIBC B4 E S GWIN RV A 2R 2 4, HAhER 5 44
EP

FRREERRE

24 FPGA i VCC. VCCO. VCCX 3t e H i 42 fie /)M H TR 1)
FPGA #E N BB AE: HEf € H RECONFIG_N R4k #h i o i i
I>FPGA A #5 FE% 7ik READY F1 DONE % [I>FPGA #1451k >READY %1
1 FERAE MODE B > 7 e 2 455 xS HUE B 404 AR 30 >FPGA Mt
fE>DONE $i >3t A P

FPGA Jr ahid fE i 7 B it i fs e, FPGA LHARE G K 1ms Z
DL K FPGA #1454t 72 RECONFIG N & BIAS i v R B f -, FH 7T
%P RECONFIG_N & =z s/ Ehr. FPGA Mefig §i A 35 id 1/0 %
HE RS .

e AR FPGA 7= i 2 BRBC B 50 A7 AR 2 1MAE AL &L 4 %t
SRAM [{J#1E. X} & Flash HIEEVERIXS 4ME8 Flash (O#1E, Hd, SN E

21(110)




6 L B A4

6.1 HCE %

UG290-2.6.5

Flash 1#4E L /N Ei&O(LittleBee®) K = i 2 FF, % SRAM F14RE
Flash [F34EFT A 7= i 4] 8.

SRAM #{E

% SRAM FH:AFE 0351 B #%$44 ID CODE Al USER CODE, Bl gsft
RETABEEUN SRAM BLE . #34F ID BAE &R E#ER R, RE
ID IS E RN 28 A gk THCE ;. USER CODE & AN # X% ID CODE
FEFEI Z A Z AN CA X 73 34T 9w 5 bR S ERPIRES T A3 1d %5 FPGA
BLEATEIPIRSER, HP s HRES, RETFFEHRNE UESH
7 6-12 Status Register 5 E INEAHKTIZH . SRAM B B #/ER 75 EF
B, AAREE M R R DIRE . W B 1 M MEHRT
AT P et AT BRI

PIE/9MEB Flash $#1E

XT N B Flash FIEREOFEERG. RIEMEIEERE. Rt JTAG #:0
EEEN B Flash, B8P FA/NT IMHz, I80E R IL#E 6-9 JTAG [
TCK S 2K .
¥E!

A E Flash F & SRAM [#§4E (8 ZhEd BRIXUS ShECED F14 & Flash 19 R E:1E
R FPGA B RRE L HURAS I AR HL il RECONFIG_N, 50/ m] g2 Xt i &
Flash i& A A& R IR .

/N 1%®(LittleBee®) F i 2514 (GW1IN-4A [R41M) 72 FF JTAGME 57+ 2%
IR, BRSSO EEA I A TARIRAS RIS Nl JTAG # H wmfEN
ik Flash (4h0 Flash fF#/E, it #EH2s ik n] DU e IR A I BC & 1% T
1B, mFESERJE, (RHE Pk RECONFIG N RIR 58 AE L2k . bt
& A N TGN TR AR SRR ZEA E IR 3 o
¥E!

[1] GW1N-1P5 Fil GW1N-2 AJj#id {# il goConfig 12C IP K37 #F 1PC i 57t 2. #HeFifdi
JTAG #HHTH F T

REEMER

P AR R E R, FF AR E S W EH, #fk FPGA
TARE BB E R UT o P b A H A s, wTRLd A B T7
ORI B SO, IR B Rl AR S AH 5 1 VRN AT . MODE[2:01H ki
£ GowinCONFIG HIgmfEit B, A 7R B RUB A U mT DA B
Bl 07 SO H e e e AR S, Eh A PHAERE 4.7K, N hu A HERE
1K,

V!
RECONFIG_N. READY #l DONE & 5 & ME B LA, TIRH P 2K ellEN
GPIO, #BFE EARIEAE N B A 58 BT B AT W A6 B B I R A 2 S AR IC B 2 1

EEEMEEFRE
AT L SR B BT, HERFRRIR ] 6-1 P
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6.1 HCE %

UG290-2.6.5

6-1 [ElE EMHEEFIEE

FPGA

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

u}—({ RECONFIG_N
KEY

READY | DONE
DC3.3V { 4.7K > DC3.3v

/7 \V4
LED LED

o P TRE LA MODE {HI A 3 RIS IF 5 #5241 MODE & i & 78 A4 25 ok,
AR MODE 4 I & A 3 4(GWAN(R)-2 AT GW1IN-1P5 23[R 41, & H AN
) pinout Fii}).

o JTAG it & il f2+H READY Hil DONE 55 MHEASHEE L.

e RECONFIG_N. READY F1 DONE A% i R (1) J O 3 AL B, N5 i 5 2

ou
Aeo

B i R KE K% RECONFIG_N FEFE

HHT b ARG F P ko i i RECONFIG_N F i 7 Bl an (] 6-2 1] 6-3
F7R

& 6-2 EF LRRFE

VeeNVeox/Veco J

'
wl

x

Tportready

e

READY

DOME /*
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6 At B N4 6.1 FicE AU
6-3 il & 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 7 EHEO(LittleBee®) 3Rk FPGA R EHT LT RECONFIG_N fillk it F&¥#
AR | ZHE X B/AME | RKNE
Wi LA F 2] READY 1 EFHS 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 F#i %] READY AR FE~F ¥ ) 2E
Trecigtrdyn (Time from RECONFIG N falling edge to - 70ns
READY low)
READY 1K Fikrh 56 % (READY low pulse
Treadylw . TBD -
width)
RECONFIG_N T [#i 2] DONE A2k F~F (1) i ZE
Trecfgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
E!
MODEO=0 I} 254 f)_I- B 2 £ [7] 4 200us, MODEO=1 i 4 50us.
R ER®(Arora) ZX ik FPGA 7 i A KGN P Z 83k 6-2 .
7 6-2 RERO(Arora)FKik FPGA R EFH L F RECONFIG_N &R FSH
SRR | ZHE X BAME | RKE
2 L] READY 1 BT ZE (Time
Tportready from application of Vce, Veex and Veco to the - 23ms
rising edge of READY )
RECONFIG_N 1 FE~F ikt % B2 (RECONFIG_N
Trecfglw . 25ns -
low pulse width)
RECONFIG_N TF#i %] READY AR HL 1 ) 4
Trecfgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)
SIZ Ha Y _H'.;‘a ==
v READY i HL PRk 92 B (READY low pulse TBD ]
width)
RECONFIG_N T [#iH 2] DONE A2 ik FE~F (1) I ZE
Trecfgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
UG290-2.6.5 24(110)




6 fic BB A 4H 6.2 JTAG L&

6.2 JTAG BECE

5k FPGA 7= 51 JTAG Bt B 075 4 IEEE1532 i Al
IEEE1149.1 141 i Hli bR .

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

Fr JTAG Hic B,
6.2.1 JTAG ECEIEA EH
JTAG fic B B A S & 6-3 A o

R 6-3JTAG ELBEHEREMENX

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

JTAGSEL_NI" | |, y#855 B A 2
TCK®2 | JTAG HATI Bl A
T™S (i85 o s JTAG HATHE A
TDI I, P4 B 55 _E s JTAG H 47585
TDO 0 JTAG H AT 54 4

b

e [1]JTAGSEL_N 155 R4 JTAG &1 E N GPIO I HA# 45 8 TAE G A ke
X TN E i (LittleBee®) 5 i FPGA, 4 MODE[2: 0]=001 i}, JTAGSEL_N &Y
JTAG L& 1 4 NME I (TCK. TMS. TDI. TDO) w1 LAFKF % B A GPIO, {H&
JTAGSEL N Tik¥ JTAG BHIKE N E 10, 75 EAka34F 533t N\ g HE AR 2 DAK
.

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

TEH 2, Wik JTAG 1) 4 A~ s JTAGSEL_N & F4 GPIO,
e FEPACE, FFEoKIE—IK reprogram 54 . BAKUNEE 6-5 fiy
TNo

UG290-2.6.5 25(110)




6 L B A4

6.2 JTAG [iL &

UG290-2.6.5

£ 6-4 BE/AFEEXLIE reprogram IS IS HFIER

B A<= S | =3
/%ﬁlj %g/fq: ZEE‘EE&% reprogram ?H
GW1N-1. GWIN-1S. GW1N-
GW1N 4. GWIN-4B. GW1N-4D.
GW1N-9. GW1N-9C.
GWINZ GWINZ-1. GW1NZ-1C.
GWINR-1. GW1NR-4.
GWINR GW1NR-4B. GW1NR-4D.
GWINR-9. GW1NR-9C T 3L 3% 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 fic BB A 4H 6.2 JTAG L&

6.2.2 JTAG BLEER EEREE

JTAG Bt & # s i ok 2P 6-4 i
6-4 JTAG BiEER EETREE

FPGA

I JTAGSEL N

JTAG PORT TDI

Y

TCK

Y

A\ 4

T™S

TDO

A

o X T JTAGSEL_N Rf#: ik gsfh, FIM7ER JTAG &S Fl Il , 2l b
AT H MODE fH 1% B R AF A SN B R (RIAE A B30, XUH BRI MSPD 8 4 HiAth
FRRR SR R I B R, B LS FEdAT JTAG BLE S, SR A F P,
JTAG 73 H GPIO.

o JTAG [it B A #h AR A e = T 40MHz.

& T HEATHE R JTAG BL & SRAM #1E4h, &SRS % FPGA
2 ONEEC(LittleBee®) XK ) KN B Flash F1HABETH R 51/ FPGA 7=
i R4S SPI Flash ) gmfeie il imid JTAG &g . EG RSN E
Flash HigmfeEselEiZEs 05 JTAG i &M zCAHIE, 458 SPI Flash HI4mfE
BEES %K 6-51 K 9 i R HAREAE.

HAh, mm 3k FPGA 72 3 HF JTAG e fE, B, #E—4
FPGA (1] TDO & %43 T —4> FPGA [#) TDI & #l, Gowin Zifeikft<H
FIRAERAE M) FPGA #84F, KUGHATECE . AR ENEERE
K&l 6-5 ffis .
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6 Pic B A 41 6.2 JTAG It B
6-5 JTAG Fi R ERA EEREE
JTAG PORT FPGA FPGA FPGA
TCK » TCK TCK » TCK
z z Z
™S > TMS 4 > TMS (ol » TMS O
TDI TDI % TDI < TDI X LZL
d E ouw E % 1] 29 %
<0 Z <0 Z Te8
TDO wm O TDo Wi O Tbo P g TDO
T e A re A W
: N—] N—] \_I—)
< —>
E!
DONE. RECONFIG_N /% READY 15 S HIE (1 1 2 75 %
6.2.3 JTAG ECERA KN FE

JTAG e & A5 2 I Fe 1 an 8] 6-6 Faas
6-6 JTAG BCEMRAIF

—
TCK | Ttckftco Tickp

Tiph

Ttekftex

D Tps

Tickh

Ttckl

TDI

™S >:< % }2

TDO

valid data valid data

B A SH S (R 6-5 s

UG290-2.6.5

+ 6-5 JTAG B EHRARFESH

SRR | ZHE L w/ME | RANE
TCK T B 24 H H i ZE (Time from TCK

Ttekfteo . - 10ns
falling edge to output)
TCK N &4 2% H = BEAS ZE  (Time from TCK

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

Ttckp TCK %0 A3 (TCK clock period) 40ns -

Ttekh TCK I & s P} 8] (TCK clock high time) 20ns -

Ticki TCK B %R H - ] (TCK clock low time) 20ns -

Tips JTAG PORT &z} [E] (JTAG PORT setup time) 10ns -
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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

DA T7 1] FURZSHL S AR FE 1 & W A7 de U w7 A7 A5, 4% % TD

A TDO Zfa]. —Okit, f52ar et TlFRmHMmIEdEFAa, AR
AHUEE A, AL FF sk Ay &R TCK 22 mi TMS 2 4RAE,
BT -

& 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 E4u

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

fkyp (BEEEAR J5, 247 TAP 248, M seBlb it T H e IR
TAP IR 3 sl 2 4 AR, X JTAG £ D A2 4R B A .
!

ZARESAELL CPU AIFMA

!

UG290-2.6.5

ZEHE Shift_ DR B{ Shift_IRIRZSE, TDO b HIEHE M TCK B FFEIRIFUEH 2L
7E#E N Shift_ DR B¢ Shift IR IRZH, HAEABAL.

7E BT Shift_ DR B{ Shift_IR I}, Hdliu iz h7 .

e H R U 1 B IR LSB.

— BG4, FrATe4NH E B R
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6 AC & A=A 2H 6.2 JTAG L&

HEHFERNBIETFH
R E RIS, IR PR ] i A S AR A .

o fEow Ay (IR) s
o HEdfrar (DR) .

TEFE A AR B e, 7E Shift IR RS, L8R5 4454
LA g, RIEN KA LSB 75, REHEAL E ot k%, [FF Run-Test-
ldle j564RI# kiksete, WKl 6-8 Frn.

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

[ 6-8 {5 < FFR 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 EliTF
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
!

o EmzmF5K GWINR). GW2A(R)Z % FPGA i, 154 HAF 8IS KE N 8 i,
o IRIEATIEFMAAAE, B F A KE AL,
%A ID CODE 526

ID Code Bl JEDEC ID Code, #& FPGA #3411 — AN EAFR R
iz~ FPGAID Code KJE N 32 fi7, FEAIH T E=i#% FPGA [ ID
Code.
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6 LB AN A 6.2 JTAG i &
£ 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
GWI1N(R)-4B h11003 h81B h1100381B
GWIN(R)-4D h11003 h1100381B
GWINS(ER)-4C | h01009 h0100981B
GWIN(R)-9 h11005 h1100581B
GWI1N(R)-9C h11004 h1100481B
GW2A(R)-18/18C | h00000 h0000081B
GW2A-55/55C h00002 h0000281B
B FPGA 3842 0x11, LUF A ERLLEZEL GW1N-4 ID Code Al it
B JTAG 1 TAET7 20,
1. TAP Ef7: TMS B Nm Y, ESKIEED 5 AN A .
2. FEPIRESPLM Test-Logic-Reset 3] Run-Test-Idle.
3. BIPRAEHNE Shift-IR, MEAMLAI 46K i% Read ID 154 0x11, &
B G Ja—Ahn) KIXW RN B IRENLE] Exit1-IR, B s Az &% /i
TMS ZLE T E-F, 3R 6-7 43 8 /N4 A N A i% 0x11 i #£H+ TDI
T TMS [{EAR AL, B P 6-11 Firs.
& 6-7 RixE SIS 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. FEEPIRAEHNL, M Exit1-IR £id Update-IR J5 513 Run-Test-Idle, 3f7&
Run-Test-Idle i217 % /> 3 AN 8H 1.
5. FaIRENLE Shift-DR, Ki% 32 ANHFehEEE, FEES 32 4P kik
A, B TMS A&, 52 32 AN el B #AR R, Bkd Shift-DR 2
Exit1-DR. X#E], &ix 32 AMFepRI a3t 32bits 4k, BN
0x0100381B, &l 6-12 Fizn.
6. #aPIRZEFIE] Run-Test-dle.
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6 AC & A=A 2H 6.2 JTAG L&

& 6-10 3B ID Code RESHFIZE

e

v
Move TAP to Shift-IR

v
Move TAP to Shift-DR

Transfer 32 clocks to

get ID Code
Transfer &
Read ID Code(0x11) Move TAP to Exit1DR
instruction (LSB)
&

Move TAP to Exitl-IR

4
Move TAP to Update-
DR

Move TAP to Update-
IR

Move TAP to Run-
Test-ldle

v
Move TAP to Run-

Test-Idle
< End >

& 6-11 iE£HY ID Code #4-0x11 i8]0 FF

™S —| f—l—

AP states NI @ X @ SHIFT4R @ A@

-Select-IR-Scan (3) Exit1-R (&) Run-Test-Idle
Capture-R (3) Update-R
Ry Ay N
B 6-12 iEEY ID Code ¥#EE #8814 G AT FE
1 2 3 4 5 6 7 8 9 10 1 12 12 14 15 16 17 18 19 20 21 22 23 24 25 2% W 2 29 30 31 32z 33 3435 36 37 3B 39 40
TCK
™S
TAP States (@) SHIFT-DR [E)4E]
Select-DR-Scan (3 Exit1-DR (B):Run-Test-dls
(5) Capture DR @ Update- DR
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6.2 JTAG [iL &

UG290-2.6.5

B E SRAM B

I A Host il E FPGA SRAM, {f FPGA SEELTfE, i JTAG Hic

H SRAM 4% Configration Mode Pins 520

#1d Gowin software Wit A= sl E v S, A JTAG 23l

SRAM HIACE, T HINZ4MEE Host Bic & SRAM KL AE, 4114 6-13 Fros.

NookwbdpE

o

10.

T JTAG %, TAP EA47,

et 4% ID CODE, #:# ID CODE &{5ULAL.

i1 SRAM C B, R SRAM, iS5 % “#: SRAM HIRAL”.

K i% ConfigEnable 54 0x15.

Ji% Address Initialize 754 0x12.

% Transfer Configuration Data 54 0x17.

a4 Shift-DR (HEar74%), ¥ Bitstream Data M =i JT 46
(MSB), ZAikik, KiEAEFHEBARF NS, FHFIF] Run-Test-Idle

1% Config Disable 54 0x3A.

%1% Noop 164 0x02, 45k Ac B AL,

U [l Configuration Data #E4T#%5:, 15S% “3HL SRAM K

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

6-13 i E SRAM T2
Y- See Read Flow —Nv>< End >
N

SRAM Erase (Option)

Y
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
Address Init Instruction
(0x12)

A

Transfer Write Instruction
(0x17)

\
Transfer Bitstream(MSB)

Y
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

0 T— See Read Flow

N

()

FE SRAM BU7EFE

B WTHARRS ST, SRAM s BRI f0 4 [H1452

M FPGA ] SRAM [X 1515z SRAM ##5, 15N AR%IES AN SRAM i}
KL E %40 (Security Bit), 42 TR s i s, FIEHdE %
4. MR EE, M SRAM BUEIEHEY N 1 GEHF).

TEMEGEFE S, FPGA X5 NE 1T CRC &4, AR SR S N IE
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6 At B N4 6.2 JTAG it &
i, CRC &fifitt, mLMENECE SRAM KRS AL o
= 6-8 221 SRAM HbutH ¥ 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
NHVEN ARG, K 6-14 FTR.
1. %% ConfigEnable 154 0x15.
2. Ki% Address Initialize 154 0x12.
3. Ki% SRAM Read 154 0x03.
4. FFPRAEVLE Shift-DR (BIEFAFAE), KRB ERE M 8, iF
Z WK 6-8. fERERG — M BHFEIfi5 TMS, k3] Exit1-DR, 1t
if TDO BEHUH A FE s . &5 11 2] Run-Test-Idle.
5. HEEDERA4, WUk EEE, Hihke 5 R,
6. Ki% Config Disable 54 0x3A.
7. Ki% Noop $54 0x02, &5 iHUfRFE .
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6 fic BB A 4H 6.2 JTAG L&

6-14 B SRAM HI7I2

( Start \

A
Transfer
Config Enable Instruction
(0x15)

A

Transfer Initialize Address
Instruction (0x12)

Y
Transfer
Read Instruction
(0x03)

4><jff@xt address is vaE,ﬁ>k

Y
Y

Read data of one address

Compute the P
checksum(16bit) -

y
Transfer

Config Disable Instruction
(0x3A)

\
|

\
End )
/

(
|

/,
\\\

#F% SRAM HIRFE

MEHEE SRAM B, 75 EE R OAF/ER SRAM. JFEW T :
1% ConfigEnable 54 0x15.

& i% SRAM Erase 54 0x05.

1% Noop 64 0x02.

2L 5% Run Test 2~10ms.

%1% SRAM Erase Done 154 0x09.

%i% Config Disable 54 0x3A.

o0hswWNPE
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6 fic BB A 4H 6.2 JTAG L&

7. Ri% Noop 584 0x02, ZEHifE.

!

£ %% 1% EraseSram (0x05) 154, Noop (0x02) Z &, ZEgh LM% T i) 243 Hs k58
.,

GWIN(*)-1 B 1ms.

GWIN(*)-4 Z% )y 2ms.

GWIN(*)-9 Z %} 6] 4ms.

GW2A(*)-18 Z:# i [ii Ay 6ms.

GW2A(*)-55 %%t [ii] 4y 10ms.

A E Flash IR FRIE

ke B Flash 73 N IEH BT Fobest. PIRPHECE L& sl 6-15
J K 6-16 ATk .
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6 fic BB A 4H 6.2 JTAG L&

6-15 EERFHRIER

Start

@

Verify ID
Code

Read Status DoneFinal=1—»| | Erase SRAM

A

DoneFinal=0

A

Erase Flash

Y

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 fic 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 )

#ZERAEB Flash

rzx GWIN £ 4IN E Flash f74ifi g%, FERRRIN AR 1T/ 2GRN B
Flash, J{RIEEIE 224, WE Flash RIR L8 B ERHIEATE
T, WE Flash BILZAE, X JTAG s fg A EER, 1520

% 6'90

< 6-9 JTAG B) TCK SaZREK
A TCK 42 5t [H TZMRS
GWIN-1
GWIN-1S 1.4MHz ~ 5MHz H
GWI1N-2, GW1N-1P5 1.3MHz ~ 30MHz T
GWI1N(RF)-4B
GWINSER-4C
GWIN(R)-9(C) 1.3MHz ~ 30MHz T
GWINZ-1
GW2AN-55 OMHz ~ 25MHz -
GW2ANR-18 OMHz ~ 40MHz -
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6.2 JTAG [iL &

UG290-2.6.5

T LT Z. %5 FPGA #BiE
FHEMNAT L2, GWINZ-1 &5 A ERGRE GUh A 535 2

i, WA 6-17 fras.

No o swNE

9.

5T JTAG #E%, TAP E47.

ELHLX % ID CODE, &2 wULHEL .

R SRAM #ERCE T, SE#EFR SRAM.

7t Run-Test-ldle £F4:7= £ (Run-Test), FF&2RT 6] 500 v s,

%1% ConfigEnable 54 0x15.

1% EFlash Erase 164 0x75.

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

Shift-DR -> Transfer 32 bits-> Exit1-DR -> Update-DR -> Run-Test-Idle
(Br GW1IN-4 R 51| 4b A &A1 7] 2% it A0 3%

/£ Run-Test-ldle FF4Er= 448 (Run-Test), FF&ERS (A1 120ms, i

AIRER, WK 6-9.

Ki% Config Disable 154 0x3A.

10. &% Noop 54 0x02, ¥EFRMFESLEHR.
11. & i% Reprogram 54 O0x03, fH#sfFEEE, A& M EERKI.
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6-17 #8p& T TE N EB Flash BFETIE
( Start )

SRAM Erase

v

Run-Test 500 us

\
Transfer
Config Enable Instruction
(0x15)

/
Transfer

EFlash Erase Instruction
(0x75)

Y

Move TAP through
Run-Test-Idle ->
Select-DR-Scan -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exit1l-DR
-> Update-DR -> Run-Test-Idle

Y
Run-Test 120 ms

Y
Transfer

Config Disable Instruction
(0x3A)

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

A
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

Y

%!
BT, MR SUX R
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N

»

~

H I Z FPGA B
H T2 FPGA & F I AL .
& i% ConfigEnable 54 0x15.
%1% EFlash Erase 54 0x75.
etk &HL, M Run-Test-Idle 2] Shift-DR, 7=4: 32 448 (TDIE 5
TRFFIRE ). 25 32 AN R B SRS HLE Exit1-DR, H 25T
Update-DR [E] %] Run-Test-ldle.
HE LIRS, Bt 65 k.
7£ Run-Test-ldle #4774 (Run-Test), FrZERfTE]N 95ms, it
AMZER, WK 6-9.
&i% Config Disable 154 0x3A.
Ki% Repogram 54 0x3C, 5 /& 75445 1 .
K i% Noop $84 0x02, EERLEH
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6-18 #p% H TZ FPGA A} Flash {2

( Start )

\ 4
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
SRAM Erase Instruction
(0x05)

Run-Test 1ms

Y
Transfer
SRAM Erase Done Instruction
(0x09)

Y
Run-Test 500 us

Y
Transfer
EFlash Erase Instruction
(0x75)

\ 4
Repeat 65 times:
Run-Test-Idle ->
Select-DR-Scan -> Update-DR -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exit1l-DR
-> Update-DR -> Run-Test-ldle

Y
Run-Test 96 ms

Y
Transfer

Config Disable Instruction
(0x3A)

A
Transfer
Noop Instruction
(0x02)

YRIEAF Flash FFE

P & Flash UL 256Bytes J—4> X-page, &4 X-page ) /% 64 1~ Y-
page, #F Y-page 1% 4Bytes.

$—/ X-page )5 — Y-page, FT#HriR Flash 2750 LLE %%
Autoboot (HAINED ThfgEkElLThAE. WK 6-10 fian. 45— Y-page
5 N\ Readable-pattern 5, RJiZHX Flash £(#E: 45—/ Y-page 5 A
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Autoboot-pattern J&i, #$f4-7E autoboot mode 4> H ##" Flash (¥ hn#k 3
SRAM 1, HA55 N\ Readable-pattern J& A RE3EEL Flash, HAh A
REiH. E % Backgroud programming DHRER S, 1N 75 1% ] Autoboot-
pattern.

TEA TR EE P HAR G DL T, 2R B A S Sk 35046 A\ Autoboot-
pattern ##&5. %4—/> X-Page & 256bytes i, AJf# ] OxFF &# 0x00
5

AT, GWIN RPN E Flash N TEAFE, X JTAG rnfedin 4 A6
PR, 152 WL SRAM FinfE>3% 6-9 JTAG ) 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

Zn LA HE Flash Jitf2an1&l 6-19 frs:

1. ¥ ID Code &7 ULHL.

2. BN E Flash.

3. IGUFR RHERRALT), il Status RFFRE, EAFET CIEEN
PR IRIIEIRAS, WS SR Al GWINS R4 24 A feilid &% Status
KT o

4. K% ConfigEnable 154 0x15.

5. Ll X-page NHAL, BIX'E—A X-page, HZEKEFTEM -

6. &i% Config Disable 154 0x3A.

7. Ki% Reprogram $54 0x3C, fii#sf4In#k Flash f%d %] SRAM.

8. iH Status Code/User Code %iiF /& 75 Nk ik 3 -
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& 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
¢ Yo Wl%h readable-pattem

N

v Y

Transfer

Config Enable Instruction
(0x15)

Erase Flash

v

Program Bitstream to

pages, one page have 64

-pages, one X-page
have 4Y-pages.

A

Transfer
Reprogram Instruction
(0x3C)

v

]

Transfer

Config Disable Instruction
(Ox3A)

» Y Flow

See Read EFlash

Transfer
Repogram Instruction
(0x3C)

Y-

Same as FS file?

vy

Transfer
Noop Instruction
(0x02)

vy

C

End

)

HiFE—1 X-page JiFE

bR

YmFE— X-page WAL T #iiA, WK 6-20 Fias.

& i% ConfigEnable 54 0x15.
K i% EF-Program $64 0x71.
HE Shift-DR K isHuhE 3 1.
H5N—> X-page HIHHE .

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

UG290-2.6.5
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Y-page). Y-page F#ii#1g LSB XS5 AN . HAGFE ] LK 6-20.,
5. H5—/ X-page ZJ5, GWIN-1(S)#ef} 7 AT 2400 v s I K[t
B, GW1IN(Z)-2/416/9 F 525175 ZAAT 6us KIS Bl HAh R 2185

GRINGE-S PN

6. Ak X-page fLsctE,
!

[ bk F b #5200 32bits, HAPAIK 6 AL AREE, #linibhl >y b'00010011 (0x13) B, S5 A
#4175 b’ 00000000000000000000010011000000, ZHhhE#IREE LSB FNE AN, &5

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

( Start )

Y
Transfer Config-Enable
Instuction (0x15)

A

Transfer EF-Program
Instuction (0x71)

Address index > 0

Delay 16000ns in Run-Test-
Idle

\
| 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

A

( End )
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HiE—1 Y-page JifE

Y-page ki e e i R BN BAL, BRSO\ 4Bytes, i 5 N IELE
LSB 7B AN, WE 6-21 fx.

BT AR RV ZRAEEA ZR AT Run-Test LR S A58
It B JTAG I b 2235 2 S IR 2K, WK 6-9.

FHIRE 58— Y-page, GW1N(Z)-2/4/6/9 % %% 3K Run-Test 13-15us,
GW1N-2(C) % %1% 3k Run-Test 30-35us, HAth 541 g b AT 2L,
!
¥4 M. Configuration Data H( =iz 4Bytes, 7F Shift-DR 5 Ha i B RARNML 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

EEHUAN Flash WFEREYE, ST JTAG 1) TCK AR E R, WK 6-22
Frow.

LN EB Flash AT DAEE AR N A& ek flash (3 md F2, (HE R BEMlRS
A Readable-pattern &4 4. % GWIN i 5, S A Readable-
pattern J5 KX & i% Reprogram (0x3C) F1 Noop(0x02)w]fi A flash 4T
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Readable tRZx.

K4y IDCode (AJi%).

J2i% ConfigEnable 54 0x15.
% i% EF-Read 54 0x73.

.

address fH[E .
£ 64 1> Y-page it & —> X-page.

R % i Flash it 0x0. J7 i RIZFE i Flash Ji2H S X-

BRI 5E—> X-page I AT EE BT AR, HMiht 2 5 A,

5
6.

7. EEUGERESS, Ki% ConfigDisable 154 0x3A 45 fife .
E e

-22 BN ER Flash RiEE

Y- See ReadlDCode

Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(0x3A)

v

Ve
( End

A

BEE—1 Page (Y-page) HIiZ#Z

55—/ Y-page #i1ll, 1HICE A Flash 155450 [A], 4n&] 6-23 fir

Z
Hos foc S H 102 Bl SR AR A

UG290-2.6.5
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6-23 =B —1" Y-page BIiTTE

_——

\J
Move TAP to SHIFT-DR

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

Y

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

e
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EFRBER (Background Programming)

WA I 75 B AT G 1T DI Re G DL AR SCF, X Flash #E47
Besko I HAEIMBOH BRSO, e R+ 10 RE&E. FEE GWIN-4
i Y St A (Background Programming) 2% 1 & Flash $f i
e,

& 6-24 GWIN-4 BRERFRIZE

( Start )

Y

Flash Erase |«

;

Flash Program

NG
Y
Verify Flash Readback
N Y

Y

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

;

Toggle
reconfig_N pin

Transfer JTAG
Instructions
“NOOP (0xFF)”

Y
End

Transfer JTAG Instructions Sample & Extest i fs Bl & 6-25 s .
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6-25 Transfer JTAG Instruction Sample & Extest ;2 &

C osat )
\7 Start 7 )

Run-Test/IDLE

v
Shift-IR
(Transfer Sample Instruction
0x01)

Update-IR

@

A
Select-DR-Scan

v

Capture-DR

v

Exitl-DR

v

Update-DR

v

Select-DR-Scan
|

y
Shift-IR
(Transfer Extest Instruction
0x04)

Update-IR

v

Run-TEST/IDLE

< End >
!
@ 4b H 4% M Update-IR Bk Select-DR-Scan.

YRFESMIB Flash AR SPI-Flash

i FPGA 7] WANER Flash R i im s, T bl JTAG B
Jesk AL Flash.
¥E!
GW2AN-55 P #iEt 75 SPI-Flash, Zwf%77 55 GW2A-18. GW2A-55 #{[F], GW2AN-
55 4RIt MCLK, MCS_N, MI, MO DU/ AR 48 .
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6-26 JTAG O 4wIESMEE Flash FEHEREE (GW2A-18/GW2A-55 /GWIN)

FPGA
Flash

» TDI MCLK » CLK
» TCK MCS_N » CS N

JTAG PORT -
» TMS MI [« DOUT

< TDO MO » DIN

E!

IR JTAG #: M 2mfE 4 Flash 5/ R 5K .
& 6-27 JTAG #O4RIEAEB SPI-Flash ZEiEREE (GW2AN-55)

FPGA é
Flash
> | TCK MCLK CLK
TDI MCS_N CS_N
JTAGA PORT
TMS Ml <+T— | DOUT
<+———— | TDO MO T‘-b DIN
V]
N JTAG 2 O 4mFE N ik SPI-Flash /N 245K, MSPI I & IS &2,
JTAG #:#k SPI £2R4/ 55 Flash

A AGE T JTAG £ O 4mfe 4k Flash.
B U IR K JTAG 194 O LU R e 0B Flash 182100, F A~
Wt JTAG #ifll Master SPI 15 /7% SPI Flash i#174mfs
¥
o KiZO0x16 ZJ5, FPGA ¥ JTAG {55 %% MSPI ‘E#l, VICE SPI-Flash; 4
JTAG S A5 K RE R
o )\ SPI-Flash [FILEERT, 25— AR EGE A E 8 . Wi: [Bl3E Flash ID code,
K 5¢ OxXOF 54 5 75 B % K — clock i [713 3Byte % .
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o JTAG T ZAE SHIFT-DR RZ T SPI (I ¥ o

6-28 #4512 SPI Flash i~ E=EE

See read ID Code

JTAG reset

Transfer Program_SPI
Instruction
(0x16)

Erase SPI-Flash through
JTAG

v

Program SPI-Flash
through JTAG

¢ y—»{ | Read SPI-Flash

Transfer Reprogram
Instruction
(0x3c)

Y.

Verify successful

Transfer Noop Instruction
(0x02)

end

SPI-Flash #xin 2K 6-29 Fin:
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6-29 ¥& SPI Flash FiER~EE

Jtag reset

v

Jtag transfer
program spi
Instruction 0x16

v

CSset low

v

TDI send 0x06
( write enable)

v

CSset high

v

CSset low

v

TDI send 0xC7
( write enable)

v

CSset high

oSeJo

=

SPI-Flash #ERR iR
1. JTAG Efi.
2. JTAG ¥ ) program spi Instruction 0x16 (LSB).
3. JTAG ] TCK ,TMS, TDI, TDO 15 54 #£ 2
MCLK ,CS,MOSI,MISO.,
4. JTAG #ifil CS ik, =] MOSI 5 {54 0x06.
5. JTAG &l CS Hi .
6. JTAG ##ifil] CS Hifik, #&Hi|l MOSI 5454 0xc7.
-
8

JTAG #%1fil CS i .
7 SPI & 15 busy.
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9.

BEREE A .

SPI-Flash Zsf2—1* page e, 4wfE SPI-Flash UL page NH.A47, &

Y
6-30 SPI-Flash #R#E2— page #1E

h 4

v

Jtag transfer
program spi
Instruction 0x16

TDI send 0x06
( write enable)

N

h 4
CSset high
4
CSset low
\ 4

TDI send 0x02
( Page Program)

h 4

TDI send 24bit addr

TDI send 256 Byte
data

CSset high

sdoo| weibolid abed
2

N
\ 4

CSset low

h 4

TDI send 0x04
( write disable)

v

CSset high

Loop end?
(loop = fssize

SPI-Flash Zf% —1> page ite:

JTAG reset.

JTAG ¥4/ program spi Instruction 0x16 (LSB).
JTAG ] TCK ,TMS, TDI, TDO 15 54> Hl#& 2
MCLK ,CS,MOSI,MISO.,
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4. JTAG il CS $ifik, %] MOSI 5 $54 0x06.

5. JTAG #%ffi| CS hif.
6. JTAG il CS Hifk, #%#I MOSI 5 #54 0x02 A1 3Byte [ -4

256Byte fs ¥if .
7. JTAG i CS $im.
8. K& SPI /&7 busy.
9. JTAG ##iil CS fufik, %] MOSI 5454 0x04.
10. JTAG #%Hil] CS $irH .
11. 5— page 4i'f.
SPI-Flash [al32 FF & 5e B im SRR B an 1 6-31 s

[ 6-31 SPI-Flash EliEH KL BIE R RIZE

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

\ 4
Read one Byte  [€—

AllIaA 979 sa1Ag eleq peay

—p CSset high

end

SPI-Flash [ FF 5 56 H s i SO R -
1. JTAG reset.
JTAG #: ) program SPI Instruction 0x16 (LSB).
3. JTAG 1) TCK, TMS, TDI, TDO 15 5% # =3

N
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TCK

TAP States

TMS

TDI

TDO

No ok

8.
9.

MCLK ,CS,MOSI,MISO.

JTAG £ CS Hifif, ##1 MOSI 5454 0x03 Fil 3Byte [fHihl.

JTAG ##] MCLK %% —~ clock.

JTAG B33, —ik[Hlis 1Byte.

B S E s 5 5 N B IR SO AT Bex, Bt — SO0 4k S X N — Byte
B35 5 — Byte; WIHRA—ZIBEHIEI,

JTAG il CS hi s

[P S AR 6 435 T

6-32 GW2A %1 JTAG ##) SPI &% 0x06 1§ < HFFE

D XeaXa{ax exXe  a; @ B X @
:_ Ox0D8 (MSB2 J::

"
%
DRY DRE DRSS DR4 DR3| DRZ, DR1 DRO

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

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DR

[ 6-33 GWIN &% JTAG #&#l SPI &% 0x06 15K FE

4 5 ] 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 ral 22

TCK

TAP States @ B X @ A 0
™S [ [ [T L 008 (M5B IR R
TOI ‘ DR7 ' DRE | DRS | DR4 | DR3 [DRZ .DR1 |ORO »
TDO
1 RunrTest/Idle
2 Select-DR-Scan
3 Capture-DR
4 Shift-DR
5 Exiti-DR
6 Pause-DR
7 Exit2-DR
8 Update-DR
JTAG Boundary Scan #z(4%% SPI Flash
AR R B, 248 Boundary Scan ()77 i 5 SPIARIEE H 1)
RAKSLIL SSPI I Fr, MM ZwAsE A #E Flash.
Z K F 1) Boundary Scan Chain K &8 8 £, £ 2 A 20 & X v &
JIEIRAS, Wk 6-11 Frax, & KIEMIK Boundary Scan Chain 58— X
SCLK Ik3)j.
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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

7!

o ctrl:0 R, 1 XRHFAN.
e data:0 R/RKHT, 1R EHET.

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

See RaadIDCode

Transfer
Config Enable Instruction
(0x15)

) J
Transfer
BSCAN_2_SPI Instruction
(0x3D)

/

Program (or read) SPI
through JTAG

4
Transfer

Config Disable Instruction
(0x3A)
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REY Status Register 0x41

Status Register 7E &5/ A AL S 2R AR IRSE IR AR B, 8 52
Status Register, FJHIZHIB a8 RPIRAS, w2 5 kD) wakeup. &
FFAE B RS o

Status Register 34 32 {7, IR 472 0x41, B /575 Read ID Code
—.

Status Register [ L% 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 KAEH IR, 0 RaRARKAEHIR)
1 Bad Command Error Flag (1 /K AR, 0 RoRAR KA 1R
2 ID Verify Failed Error Flag (1 &/~ K44 1R, 0 Rm R KA IR
3 Timeout Error Flag (1 &/n K44 %, 0 R ARKAEHIR)
4-11
120 Gowin VLD(1 #/R1EH, 0 FRIRFH)
13 Done Final CEIEOL FEIIMEIE R 1, IERBCN 0)
14 Security Final C&E T 240N 1, REE RSN N 0)
I o Encryption Format (1 &/~
16 POR(1 F/RIEH, 0FKRFH) Encryption Key Match (1 #/x
HEHHIER, 0 BT
17-31
Y
[1] Gowin VLD &P & Flash tHXS4.
GW1N 55 FPGA #B41FE
WEEFF A7 421 Bit-15 READY X £E 4w A2 H A IR ] 0x0. g A2t HL A
HiRtHS CRC #i%. HixMIAr 4. |D CODE AILEC4 .
ISR 254728 Bit-15 READY iR [1] 0x0, ATl i AR A 2 A7 2%
Bit[3:0]LAR & T HAE R 1 R A .
R 1748 Bit-13 DONE W JiilG #4454 READY (UL E30) RAfIA T %
ey, ok
GW1N 5k FPGA R A F 748 [Fl (8
0x0001B020(Z =i AR E 1)K/~ FPGA ClC & S (A A A = H Rk
FX A, BENIX 25300 A SRAM HRE2 U 23 ) -
0x0001F020 (%4 /1 & 1)/FK 7~ FPGA CLlC & R
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BTN ER DG O T WPIRAS 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 TdmAER, LA RAE iRt R, dnfE 5e ik
Ja, XN S EHINEE. W, XM R ZIRSIR BERIRZE N
0x0.

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

B4, GOWIN VLD JRE&A H&EH TF Wik Flash B & . KL,
GW2A i #5414 1 Bit-12 t443% [7] 0x0.

GW2A 3¢k FPGA #1ERE & r a8 [l
0x02020(Z 4 hi R H 1)% 7~ FPGA CHC B L) (A @i E A 77 v SR i%
P, BONIX 2 30T LA SRAM A1 32 BT 204 )«
0x06020(Z A=A & 1)7R&K/x FPGA UL E ).
BTN 8 D5 L T PR 25 A7 2R [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 :4F 32 fif, 1472 0x13, HfJ¥5 Read ID Code —
E

User Code ERiME H AT /& FS XK checksum {8, A 7E Gowin
Designer H E#1 € .

EmE; 0x3C

ZAR A VE R A FPGA M flash A sz R i/ S fF,  FEAC & ) SRAM.
it JTAG KKk Kk i% Reprogram (0x3C) f54 . Noop (0x02) i&
L, AT E NG, SRR Reconfig_ N & H .

UG290-2.6.5 60(110)




6 fic BB A 4H 6.3 AUTO BOOT it & (/N iE®(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 b Ip B4k

6.3 AUTO BOOT BLE ({U/IMEHE®(LittleBee®) K& H)

UG290-2.6.5

AUTO BOOT FLEM, &z FE 0N iE®(LittleBee®) K ik E
i FPGA 7= S (P53 i B2l R M A H 1 — P B AR, /R ER®(Arora) FK ik
FPGA F= i A SZFFE AL B, BN, (O LW ETHEEES
HELE O, FPGA BRI HAT MW & Flash S2H L RFm B0 5C AL & .

FPER B B, Ee 2l JTAG 8 S B E B g e 2
FPGA fJN & Flash 1 (%K 6-4 JTAG Bt B R &R RERD, RIGH
7 MODE {74 “000”, R4 HT I H K H - ikd fid &2 RECONFIG_N
BN, SR B R AR e L B i AR . H P ¥ MODE {Hi% &
N “0007, fH Gowin 244w FEN & Flash 453 j5 FPGA & H AL &
SRAM SEE BB . WE Flash B @R AR B R4 17 R4

, ReE T TAERCR.

FHEET/NEIEC(LittleBee®) F R HAh FPGA 7= i F L J5 RGeS HF—Ik
H B shEC B #E, GWIN(R)-9 f1 GW1INS £#7%1) FPGA SZ R sk EH J5 3
MeE, BN LrEJE B R SNECE R, #F0T DLE 30T PR E B B R
S B R R AFE ID BG4 1%, CRC KIHHRFE &%
I
W& Flash F* K

REDRAT — tr EEARF IR YR e B St ik e A2 2
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6.4 SSPI Fr ERR

SSPI (Slave SPD) &R, Bl FPGA 1ENME:4:, H4hiE Host i
i SPI 2 L% & 72 54k FPGA P2 i T e B I 12

6.4.1 SSPI fit FE E R
SSPI A S A e & & a2 6-13 Fraso
3 6-13 SSPI I EERE R
2 TR /O %7 0
I’ N 3,0, . — .
RECONFIG_N K [ fICH~F kb :  J55) GowinCONFIG it &
ERHSE: YT LY FPGA HEAT TR B
READY o (GRS A51E% FPGA S AR E
BT RIh e R
DONE Vo GHT s 52 P P B el e i
, s e
MODE[2:0] T L it B 1k, READY FFHVRRHE
SCLK | LN
I’ =0 NP 2
CLKHOLD_N K S e SR
SO (0] FPGA #i i ¥ 31 Host
Sl I Host 7] FPGA % A\ ¥4
I’ M 22 7. 2
SSPI CS N BB SSPI i 5, KHEFER
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6.4.2 SSPI Bt B 1=\ -

SSPI Fic B #L I e E A el 6-36 Pk
6-36 SSPI Fl B 1 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 PS4 6-14 Fis.
#+ 6-14 SSP1 L BEEAR FEH

ZHAEN | BHEE X RAME | K
Tsclkp SCLK i1 il #(SCLK clock period) 15ns -
Tsclkh SCLK K & HiF-HJ /] (SCLK clock high time) 7.5ns -
Tsciki SCLK B £ i B “F- i 1] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7 [a](SSPI PORT setup time) 2ns -
Tsspin SSPI PORT {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 4E (Time from SCLK
Tsclkftex . . . - 10ns
falling edge to high impedance)
Tesnhw CSN = H P ik b % 2 (CSN high time) 25ns -
T READY _| 7] CSN ik H1 ¥ [H] (Time from 10us
readviesl | READY rising edge to CSN low) H
WLF| o — AN WL 1A (T
Tragysox | READY ETHAT RIS > SCLK i A (Time 10us )

from READY rising edge to first SCLK edge)

R 2 LR AR, SSPI N & = 54k FPGA P2 i T L E, &
i 2 LR &1
e SSPI# A1k

S WK B BT — YR EC B I RECONFIG_N R % & Y 1/0 IR
o Izl E

O b FE B H P ik i 2 RECONFIG_N il
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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 ¥4 — M 1-4 Nk, DS 1 MeLYRTF

MEANTCRE R T, AT
EAC CRERM 0x00 K7D

RKo6-15 BLERS

HEM ST, TURMEE T AI LT

LR LY i TEIES FBELFHHIRERF
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. 7E$54 KIEZ T, ff CS 4T R PIREs, HHEEIRE
PAAEZ T B AN L), DAIKE) FPGA $£EL CS R4

Y CS hifkz G, H¥aLl MSB 1) 5 N184 0x11000000, 7E55¢
FHARA G Bk s 4k 32 AN A, IEES ID CODE i L MSB M

DO MIRALHE H K

UG290-2.6.5
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6 fic BB A 4H 6.4 SSPI it B =

6-37 B 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 FIFEIESSAL, B Hxt B (136
A RIHT,

Write Enable (0x1500)
7L E SRAM (5 Features) Fi, f##/H Write Enable (0x15) f&4#tA
WG, R &P DU 5 3l Write Data (0x3B) 54«
6-38 Write Enable (0x15) BIFREE
TCK HW
D Y — g sl
cs 1\ ﬁ

Do

E!

SCLK Xz #IN], 7E CS Iy, FFE4 T SCLK WANLL Bl 4, LAIKZ) FPGA 57
CS 55 . KIEH A At Ex N FN

Write Disable (0x3A00)

RIEIEE G, F % Write Disable M\ griEtE B . BH AT
Ml % &, RN TR .

[#] 6-39 Write Disable (0x3A00) FFREE

DI - Jrf ‘l\l Jrf ......... i, 77
CSs \ /
DO
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% LR W84, 0x1500 Al 0x3A00 54 KIS Pt A —2L, 542
£ CSRH a1 G, JFEIR B EMUE fim CS, WMAE XM 71152
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM).,

Tk, ﬁ%y?ﬂ‘i%nﬁﬁm, 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 S NAE N
0x0500.

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

Write Data (0x3B)

JE L WriteData (0x3B) 84 EH %M FPGA 2% KIEE R
4,
R, FEIES AT, CS —HATKHE 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

N

N

]

Init Address

Write Enable

Write
Bitstream
Data(MSB

)

Write Disable

UG290-2.6.5
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6.4 SSPI it B 1k,

6.4.5 SSPI Bt ERN EEREE

UG290-2.6.5

i F] SSPI fic B U & = 2 3k FPGA 77 i e B ) R = B an &
6-41 P,

6-41 SSPI B BEX EEREE

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

pay|
I SSPI R B R i/ RS, SSPI 58 MODE {7y “001” , Sl 2 it oz
FIEZFHE 61,

SSPI it B & IFR 7 #4795 H ) SRAM it B #:4E 48, 187 4RFE FPGA
SPI Flash, %if% Flash #:{Ef*) MODE {5 SSPI fit & # 5[] MODE {&AH
6], K0 LAYE Gowin A B Hh ik Pk e B 2ds 5 N\ SRAM &Y, Flash.
FRE M Flash In#kar, 7 2% MODE {H 1A% 5 MSPI MODE, X J5i#id &
B b Efi & RECONFIG N fili’kx MSPI n#.

SSPI #4mAE4M S Flash A4 &6 SPI-Flash %R & K a1 6-42 Al
K 6-43 T

& 6-42 SSPI 4wFESMEB Flash EREREE (GW2A-18/55,GWIN(R)-9)

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

VE1
E!

o REERX|4 R HF SSPI 4Ly Flash,
o /NEIEZA GWIN(R)-9 %844 57 ¥ SSPI 4w fi4h ik Flash.
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6-43 SSPI 472 EB Flash &R = E (GW2AN-55)

FPGA
Host SPI-Flash
ClKI—— > ||sCLK MCLK »| CLK
DNle—||SO M = DOUT
DOUT ——— ||SI MO >| DIN
CS N|———>||SssPL.CS_N”> MCS_N > CS_N
CTRL CLK_HOLDN

E!
GW2AN-55 #4755 SPI-Flash, %ifi /75 GW2A-18. GW2A-55 [,
GW2AN-55 #hiif) MCLK, MCS_N, MI, MO DU/ s il 2

Pk =K LK 6-44. HLiET SSPI ] FPGA Ki%1s 4
“Program SPI Flash” (0x1600) 54, 5EiJ5 FPGA 1] LL#% Kk SSPI %
Flash, Host 4iift) SSPI 7] LLE #:1j 7 Flash, % T kutn] L% Flash 11
FH ORI oo HodEAT A

VEE, M Flash S P, B3R 2 1818 — > Bit. 54 sspi i
B Flash [¥) IDCode I, 7 ZLAAN K1k — NI AT SR B fe — AL
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6-44 SSPI 4%#Z Flash ;R12E

See read ID Code

Transfer Program_SPI-
Flash Instruction ——
(0x1600)

v

Erase SPI Flash

v

Program SPI Flash

Y—P read spi flash
N

SPI-Flash R A2 E WK 6-45 Fiw:
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6-45 8k SPI Flash iR2E

w

UG290-2.6.5

© N Ok

oselJo

SPI-Flash &L

Transfer
Program_SPI-Flash
Instruction
(0x1600)

v

CSset low

v

MOSI send 0x06
( write enable)

CSset high

MOSI send 0xC7
( write enable)

start.

Host MSPI %%/ program spi Instruction 0x1600 (MSB).

Device-SSPI ff] SCLK ,CS, SI, SO 155 1F fpga 1A #4 1#% K 3]

MCLK ,CS,MOSI,MISO.
Host MSPI % CS Hifi,
Host MSPI #%i] CS $i .
Host MSPI %] CS Hifik,
Host MSPI %] CS 75 .
K7 SPI 275 busy.

BERRAE R
SPI-Flash 4wfE—4> page M2 6-46 fiiz~, ZmfE SPI-Flash Ll page
NEAL, TEHGfE:

i MOSI 5154 0x06.

] MOSI 554 0xc7.
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6-46 SPI-Flash #F#E—1" page 12

Transfer
Program_SPI-Flash
Instruction
(0x1600)

weliboid abed

v

CSset low <

h 4

MOSI send 0x06
( write enable)

v

CSset high

h 4

CSset low

v

MOSI send 0x02
( Page Program)

MOSI send 24bit

addr
h 4

MOSI send 256 Byte
data

CSset high

N
v

CSset low

v

MOSI send 0x04
( write disable)

v

CSset high

oop end?
(loop = fssize

SPI-Flash %w#fE—> page Vi f¢:

1. start.

2. Host MSPI # % program spi Instruction 0x1600 (MSB).

3. Device-SSPI f#) SCLK ,CS, SI, SO 155 1£ fpga A &5 1% % 3|
MCLK ,CS,MOSI,MISO.

4. Host MSPI ###l CS $iif, 1% MOSI 554 0x06.

5. Host MSPI #%#il CS Hi .
6. Host MSPI #%#i] CS $i{%, =l MOSI 5$54 0x02 i1 3Byte [tk AN

256Byte fs Hd .
7. Host MSPI ##il] CS hi .
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8. 1 SPI &7 busy.

9.

10.
11.

Host MSPI #%fl CS #ifik, #%ff MOSI 5454 0x04.
Host MSPI #%i] CS $i 5.

H—/ page ¥ .

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

6-47 SPI-Flash EliEH KR BB ARG RIZE

N

o

Transfer
Program_SPI-Flash

Instruction
(0x1600)

MOSI send 0x03
( READ)

MOSI send 24bit
addr

MCLK send one
clock

Read one Byte [€—

AJUIBA B9 S81Ag eleq peay

Loop end?
loop = fssize

Y
A 4

> CSset high

SPI-Flash [a] 15 315 36 B #hs it SCHFIAUAR -

Start.

Host MSPI %z program spi Instruction 0x1600 (MSB).
Device-SSPI ) SCLK ,CS, SI, SO 15 51 fpga I A #5435l %5 % 3|
MCLK ,CS,MOSI,MISO.,

Host MSPI #%i] CS Hifik, #=#] MOSI =54 0x03 1 3Byte it .
Host MSPI #% il MCLK % i%— clocke

Host MSPI [al e 404, — X [ali 1Byte.

73(110)




6 fic BB A 4H 6.4 SSPI it B =

7. RS 5 NIRRT EEXT, BN — U 4k LU X R — Byte
HEE 5 Byte; WHHRA—FUNBEH 534

8. Host MSPI ##il] CS i .

9. [HERIREE N

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

& 6-49 % FPGA E&~=E 2

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

DONE|——*
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6.5 MSPI Ft B &=

fE MSPI (Master SPD X F, FPGA {ENT #4 (Master), il
H SPI % 10 WA Flash 171t 8 Hh s RF i 2E R AL & FPGA 1IN &8
SRAM.

MSPI R\ HEE 372

1. ¥ MODE & B B E N MSPIIRZ .
2. JEILLR AR FPGA H47 WA Flash 52 H ELAR R B, ¢ i B i

o

® % FPGA H# FH.

®  ofH P kb fi & RECONFIG_N & il
MSPI 23 T HISMER Flash H4R:

AT LLE R JTAG 32 L1645 Flash FEEgmfs . A8 FPGA G818 3
FELLRFRIN G G 3T, EE NN B2 . FPGABLE ElE, H
FUa] DB FPGA K3 (e B 5 i 2 5 N4 Flash.,

6.5.1 MSPI fig B 15X &
MSPI 1 20AH % I d & B B & 6-16 s .
%% 6-16 MSPI ELERNEHE X
B 24 I/O 28 i B
I’
RECONFIG_N | py#pgg | {RHSPEKF: 5 3h GowinCONFIG Bt &
EDA
1'b1: 27T A a3t AT AL I
READY Vo 1'00: %5 1% B2 HET G AL B
7E9E JTAG iEE AT,
DONE 1/O 1'b1: N5 MR AR B
1'00: K 5E A FERC B
I’
MODE[2:0] WEBg9 E | MODE iG55 (f£ READY _LJHEKAE)
EDA
MCLK o) FPGA % Hi i g
MCS_N o} SPI Fi&f55, AR
MO o) 2 SPI fir i #4531 Slave
M | M Slave & SPI % A%
7 READY 155 11 LT RAE
FASTRD_ N 1'b1: Read SPI £, (SPI#§4: 0x03)
1'b0: Fast Read SPI #z{ (SPI #§4: 0x0B)

!
o  MSPI Bt & B Ay m B4R _EBRANN 5 F 70MHz.
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o UIHMIFR KT 30MHz /N F 7TOMHz I 75 Z 4 B Flash 15 38 5 [ AR 28 3 AR Fr A
FASTRD_N ‘&,
o INAMiEAE T 30MHz I, FASTRD N &2 EH] .
6.5.2 MSPI Bt EE N EEREE
MSPIFC & #5520 4 FlashiZE 2 11 P 6-50 7~ o
& 6-50 MSPI Bt E RN EFEREE

FPGA SPI Flash

——  »{ FASTRD_N

MCLK CLK
MCS_N CS N
MI |« DOUT

MO > DIN

¥
A MSPI B N 24K . MSPI #:: MODE {f GWIN(R)A “010”, GW2A(R) N
“000”. HAhE e EMKEIES %K 6-1. MSPI it B A R A m T 30MHz
FASTRD_N & JHimy &7%.
W JTAG £ OB A B 2 s e 240 Flash #3447 & B = B
6-51 ffi7n. dlid SSPI £ M ZmfE4ME Flash MiEE R BERES %K 6-42.

& 6-51 JTAG ¥ 4%IESME Flash HEERER

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

LY JTAG #9241 Flash (/b R4, HARRE 2 & A TE 25 K 6-1.
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6.5.3 MSPI #R A B 21K

SR FPGA P2 il s L2 5 RS2 F— Ik 33 i) MSPI it & 2%
ko
GW1N(R)-9. GW2A(R)-18 Fl GWINS Z %17 i 7 I 77 TH HEAT 1 13
&JE HJE MSPI EE & RS, EIRESAF AT DU SRR E ik B a ahidt
AT B B 22l
o GW2A(R)-18 #%1| FPGA 37 Frph i & 2.
e GWIN(R)-9 B GW1INS %751 FPGA 337 # = /it B 241K
o I E KM EEE ID Bilktsi%, CRC R AT 7.
PR EC B R, P AT IO T — IR E TR e — N HAR ) SPI
Flash Jazhstihl . Sbe T ARG B R XS, I Bk ml T 7E i & 25
i in#% Golden (fallback) Image (¥4 (%) M%),
!
IR ID Code $81R, HAEALLIFRAKIESZERIR, WA S EIEER SPI Flash it /F
nf.
f£iz4T Place & Route Itf, #[{# ] GOWIN EDA T H [ Bitstream £
Kfe g HAh SPI Flash Jaahiiht CHREZHEMEE, 1EZ0 6.5.4 ZH

&)

6.5.4 ZEEE

UG290-2.6.5

ZHEAE (MULTIBOOT) &35 FPGA MI[al— Fr#hl Flash (A [ ik
BEE R R AT R E R . SCRE MSPI BC B AR 1) FPGA 7= i 3532
R

FPGA | HLJSHIERIA Flash J& iy 00000, %Mkt 2% H T ik
WIUE ELRRR -

Gowin Programmer F4F SCHRFAE AR BTG 0 T 4 24> EU R 20 2 1
F) 456 Flash .

i} GOWIN EDA T HAERGHCARRRE, P ar PR E N — A2 nak i)
FLARFALET SPI Flash G2tk . BY 24w (1 Lo Rrim Sk B AL & 48 17 Flash /1 F—
A LRI B B otk

LG, FPGA ¥ H3h%i{ M Flash Hifi: 0x0000 J& 3

WR S — KB )2 L MOF H FPGA 8 S B 2 il B 24k, M4 F—
U B 20K 4 EH 2 10 BRI Sk 3 (1) SPI Flash Bk shhik Birdi e 1) Ly
WG . R TG ERW RN, WEZ IR, BHREAZ] FPGA X FF
(PIIC & S5 IR PR

FPGA )5, HrfLLEEF7/k RECONFIG N #i 155 KBk 3 —
ANEHF, b SPI Flash Bk Huhk RS CRAAAE 2410 LU k3. 1BVERL,
RECONFIG_N [fi & A IR ELBR 1 o

{EFA A& Golden Image HITZERE

N TR “NIS” LRRFR TR, A 2 G B R R FE
Golden Image. FATE UK Golden (fallback) Image t54AE NG — A
FEARFRAZ i 7E /M Flash Ao 78 R 7R, an i TAE{E 0x0 5% Ox1
IR, AT LUK RECONFIG_N A& LAIN#R T — AN Lok, 0 280
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WA LA R ) SPI Flash Hidib AR Ak ik . XAkl aT L2 Flash
A LR A sk, H AT LU Flash 1 Golden (fallback) Image
Y15 B bk

BEAh, WRETA TAEMMR SRR, 4 FPGA ¥4k 4: 1L Flash
hk, EF|FREL Golden Image.

WERPTA Flash BURERHIN, IR 2@ JTAG/SSPI 22 H 5 s
SPI Flash.

& 6-52 Flash 7Z4&8E A EBEL iR 1& 2 76 7R 1
Flash

Working Image 0x0 SPI Flash Address = Ox1

Working Image Ox1 SPI Flash Address = 0x2

Golden Image 0x2_SPI Flash Address = Ox0

L E AR, TAEBS 0x0 A7 F Bl 0x0000 L Hi bk .

TAEWLE 0x0 A& — A48 1A LAEM{E Ox1 K SPI Flash k% k.

TAEM% 0x1 14— 517 Golden Image 0x2 i SPI Flash Bk
HE

LHE, B EBIM 0x0000 Jn#k TAEmLE 0x0.

AR S — > TAERRME 0x0 IR H FPGA 37 2 IR T B N 22
W, W FPGA #2304k T — AN TAEME 0x1.

WA EE A TAERUHE Ox1 In# skt H FPGA SCRFZ TP (L & N
Bk, W FPGA ¥ 22 in#k Golden Image 0x2.

MRS — A TAEBUR Ox0 InZ R H FPGA AR 2 Uit B n#i s
iR, AT AR RECONFIG_N BAIn#k F —AN TAEmE 0x1.

NSRS A TAERRE Ox1 INERIMOT H FPGA ASCHRFZ T I AC B
n#szR, WA LAk RECONFIG_N BAin# Golden Image 0x2.

SPI Flash Bzt

i F] GOWIN EDA T EA s tbRrimmt, F P arPAFgE N — /N2 nEm
A7) SPI Flash J5 shiblk .
o SR IR AR T “BitStream” Bt BAE .
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7t “SPI Flash Address” ¥ AHEN BB~ —ANELRRR A S shithl,
6-53 fli7n.

6-53 i E T— BitStream RSBt
wy Configuration I. 2 ﬁj

| Synthesis I Flace & Ronte Tnal-Furpose Fin BitStream |

Enatle CEC Check
D Enable Compress
D Enable Encryption [only suppert GHEA)
Eey (Hex]: (00000000-00000000-00000000-00000000
Enable Security Bit
Frint BSEAM Initial Value

D Background Prozramming

Download Speed MHz): |2.500 (default) "]
| SPT Flash Address:  ODFFFOO0 |
USERCOLE: @ Default () Custem |0000OO00
Bitstream Format: @ Text () Binary
0K ] [ Cancel ] [ Apply
SPI Flash H%RTE

Gowin Programmer {1 SCRFAE A BEBR IGO0 T 4 2 A4 LURHR B 2w 18
F) 45K Flash w1,
1. fEProgrammerik {4 “External Flash Mode”, Jfi%#E
BitStream {4 gk, Wi EI6-54 7R
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6-54 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) Ja sl ik A g A5 M bk () 152

Ho
!
e Flash jEzhhilil£&x7F N EE .,
o AL EALE AT T M E L LR R ARSI KN, B IR S EEAS S8 AT — A LRRRAR
e 5 o
e SPI Flash JAZHUhHK 12 AR AL, HH P Al B 12 ADDR[23:12]Huhik A7
— 5 Flash it 8 % /5 FPGA

mo AR FPGA 77 i 3CRF— v Flash Bc B 2 )+ FPGA HIfE L. 6

— v FPGA #34% ] MSPI Bt E#i:\5 SPI Flash E4ZAHi%, Tiif FPGA
KH SERIAL X HATARCE . — v Flash FL & £ v FPGA B Hos & BN
&l 6-55 7.

!

TR R HIR A, FHEE Wake Up Mode & 1. Wake Up Mode — & H T %1%
BEIREE, fn— 4B Flash iC B £ FPGA. £ % Wake Up Mode (I ZE R, &S
# SUG100, Gowin = IR 111/ 15 -

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

m SR FPGA 7= i AN 2 B Flash TR & [ — A FPGA K& L.
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6 L B A4

6.5 MSPI fit B i =

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 i) 7 4 6-56 B .
& 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 53R 6-17 fios.
+* 6-17 MSPI EEERA R FE&%
SR | ZHE XL B/ME | NE
Trmclkp MCLK B & i #H(MCLK clock period) 15ns -
Tmclkh MCLK Fif 4 =5 HiL P B 18] (MCLK clock high time) | 7.5ns -
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6 At B N4 6.5 MSPI Jit & # s,
ZHATR | SEE N w/AME | BKME
Tmeiki MCLK Ff i FL P B 18] (MCLK clock low time) | 7.5ns -

. MSPI PORT # 57.i [a](MSPI PORT setup
Tmspls . 5ns -
time)
Tmspih MSPI PORT {5456 [i](MSPI PORT hold time) | 1ns -
T MCLK T~ &5 21 Htfs i H 5 42 (Time from ] 10ns
meidieo MCLK falling edge to output)
READY _L7H#5E] MCS_N i H >F i 8] (Time
Treadytms from READY rising edge to MCS_N low) 100ns 200ns
READY EFHEFIZE—A MCLK i [7)(Time
Treadymelk | ¢ READY rising edge to first MCLK edge) | 20HS | #4KS
bR 2 EHLER AN, T MSPI B0 = = S~ i T R, R
T R AR 2% A
e MSPI £ I11{#fE
- HE IV AC B AT VG B RECONFIG_N A% B A3 1/0 IR
o I E
HFT b A IR Pk il RECONFIG_N & i
6-57 MSPI i\ TH% FPGA A EE~EE
1
4. 7k
SPI Flash FPGA FPGA FPGA
CLK » MCLK »(SCLK »|SCLK
CS_ N » MCS_N
DIN * M
DOUT » MO DOUT » DIN DoOUT »(DIN
= 2 = e = 9
0 ® 0 © 9] @
52w 52w B | 23w B
5o i 5o 1 Lo 5 i
Xo o 2 X o o 2 oo =2
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6 AL BB A4 6.6 WASNACE (/) EHIE®(LittleBee®)Z i S )

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

MRS ER N, I DUAL BOOT FEEME N, 2wz T/ sige
(LittleBee®)Z 5 53 K FPGA 7= i SCRFH— Pl BAL . XS 2 B A
T, FPGA flt5E AN Flash 30X ELRF7R 2 dhs 58 G L
!
£ DUAL BOOT ##5U T, *44Mifl Flash N BAMFAER, FPGA 2%yl flash hnk
i

UL B B 7 BEHHE A 1) MODE {1, 1 Flash E414H %
t, MM Flash 33 12k )7 % 5 MSPI L EBE U, 16251
6-50, AU ST AL AL T 8 2 PRI B G0t PP T DL IR B 2 R
e B (04

XU s E A AR an ] 6-58 Fias o
6-58 WB B EE 2R

( start )

<
<
4

o

en
¥E!
MODE %% A “110” I} FPGA {1 5ci% B M4 Flash 2 5.
XFT GWIN(R)-9 1 GW1INS R 5, Jo il s A5 =X 1 XUE Bl
B, FPGA ¥ #F 4 L& =
o RICIEFIAAEEEZ G230 3 IR, 3 IR KMUG IS 7 — A 23 T AT
#H. WE Flash ME3 R GEHET 0 Hitik.
e MODE H A “110” K}, MANE Flash JE sl 3 k2R 0T LLEFEAE HY
Jashthibk, BT E R E I 2R S N LR AR, SN
3 IR B 2= ER M g8 I BN B Flash 530
o X1 GWINS A, A LASCRFE BN RMUS ) 2 ICE i 22l @4, H
e VB UR B L
¥E!
SPI Flash JE AR 12 A276%, H )7 AT B 2 ADDR[23:12] 1) k73 [H] .
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6 ML E B/ 4 6.7 CPU ML B #:C

GWIN(R)-4 #:11 H AT A SCRras A BShMBUR SIICE, R
P ERAE TR RS OUR ShBCE T 56, VRIS BIE S5 TIF TN101, 4
T E A E GWIN-4 &8/7 /1 DUAL BOOT F# 77 5

6.7 CPU L EE=

CPU Bt B, Host it 8-bit £i7 7% ) ¥ds M 2o d2z 1 0t =2k Sk
FPGA 7= it 7l &, CPU Bt B i 6-18 Fin.

3% 6-18 CPU ELEHEANER
B A2 FR I/O 2% i BH
RECONFIG N 'ﬁ_f%“% (R RkI: F%) GowinCONFIG FLE
A SRR DU B AT A B
READY Vo (AT L S T P
B I R A B
DONE Vo TEF T o e e T ol T B S
MODE[2:0] 'H?ﬁg% B R A PR3 B, READY L FHs e
SCLK | 0 I
L CPU X TR RIERES, KB A B, HF%H
CLKHOLD_N LT fE CPU BT E FPGA, IS5 oMk
st EF
5 e
WE_N | 0: 5
1. %
D[7:0] e R N iR . CPU Bt B R e N N
' JH, BB S50 5 nT DL o A IR T R R

CPU it & B &k o =B W& 6-59 Fors.
& 6-59 CPU ELEEN EEREE

Host FPGA
CLK » SCLK

DATA |« /8 » D[7:0]

WE_N > WE_N

CTRL » CLK_HOLDN
!
IEE Ny CPU B B AL A N R 48K, MODE HX By “1117, HABRE & M iiEEiE 2
K 6-1.

B B EDRAN, (] CPU #aUxt iy =~ 3k FPGA 7 i BEAT I
B, EHTAL N A
e CPU #I1{lige

UG290-2.6.5 84(110)



http://cdn.gowinsemi.com.cn/TN101.pdf
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6.7 CPU Bt B =X,

6 At B N4
oS TV B BT — WL B B RECONFIG_N £ 5 B %38 1/0 4R
o JHEIHFHINCE
B b B A kb i X RECONFIG_N & il
6.7.1 BLERTFF
ERCE 2 AT Pk MODE[2: 0]=111, {ERECE ¢ DONE &HiE. i
K DONE =# READY #Hifi%, 1 BN & AR .
BB, HE B4k DI7:014% Kimii s (MSB) %7, FPGAfE
SCLK I B s B s
6-60 CPU X ERiEnEE
SCLK Z i
Data[7:0] % data }{ data }{ data }{ data }{ ,I‘f_x }%
Csn %) ;//
WEn ZA ;[/
Ready ﬂ
Reconfig_ N ﬂ
Done ;[/ f
[ 6-61 CPU ECE R\ KFF A
= L I I I 8 L L
ﬁ‘—' ‘—’ NG j
- X — >

Wite Data/CMD

UG290-2.6.5
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6 ML E B/ 4 6.8 SERIAL it & ## 5{,
% 6-19 CPU e BREAR S %
B S it w/ME - PNIEN LA
Tepu_clk CPU input clock period 40 - ns
Tepu_csnsu CLKHOLD_N(CSn) setup time to SCLK rising 8 - ns
Tepu_csnhd CLKHOLD_N(CSn) hold time from SCLK rising 0 - ns
Tepu_wensu WE_N setup time to SCLK rising 8 - ns
Tepu_wenhd WE_N hold time from SCLK rising 0 - ns
Tepu_dsu Write data input setup time to SCLK rising 10 - ns
Tepu_dhd Write data input hold time from SCLK rising 0 - ns
Tepu_dvid SCLK falling to read data output valid. - 10 ns
Tepu_clkh CPU input clock high duration (clock cycle) | (clock cycle) | —
*45% *55%

6.8 SERIAL B ERR

SERIAL FL B, Host Bid #1T4H: OX & = 34k FPGA 7= it 47
BiE . SERIAL P B 0240 A EE 5P B B2 —. SERIAL it
B H AR LR BUE S N FPGA, TCiEM FPGA 284F [l %4,

I, SERIAL fit & #5361 H ID CODE 1 USER CODE DL tR & %5 17 58
5. SERIAL fic BB E e Lk 6-20 Fis.

UG290-2.6.5

% 6-20 SERIAL FeEENEMIE X

(=9 BN /0 KA Ui B

RECONFIG_N ;j'j‘]%@gt & HF Bk 5 51 GowinCONFIG fit &
L T [ B A T

ROV 0 SRR
B, R I SE R g A

DONE Vo A S

MODE[2:0] ;’f; .k e B ARk 3%15 5, READY BT RAE

SCLK | PN

DIN DAEEE ] i

DOUT o iﬁgtﬂi&zﬁ HHF FPGA 21 SERIAL Fic B A5

SERIAL fic B AR E R R R I 6-62 .
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6 fic BB A 4H 6.8 SERIAL I B =5,

6-62 SERIAL BL ERER EEREE

Host FPGA
CLK > SCLK
DOUT > DIN
E!
&y SERIAL FL BRI /MRS E, MODE fH “1017 , HARRE E&WrEiES
%K 6-1.

SERIAL B E#EAFFE
SERIAL it & #: 2 7 1 B 6-63 s o
& 6-63 SERIAL EC B &R FEE

READY IJ
,_'Ltead.y:tsalk_, «— Iserials y— Tserialh ” Tselkp >
SCLK 3 3 “—\T—/—\Y -
DIN Valid data Valid data Valid data
RN FZ8n3& 6-21 fis.
% 6-21 SERIAL BL BRI FS ¥

ZHAER | ZEE X R/MA - INE

Tsclkp SCLK 4 & #H(SCLK clock period) 15ns -

Tserials SERIAL PORT %37 8] (SERIAL PORT setup time) | 2ns -

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

T READY EJHiT 2|58 —4> SCLK [ (Time from TBD )

readviselc | READY rising edge to first SCLK edge)

B 2 b L ESR AN, ] SERIAL B0x 7 = 2 48 FPGA 77 it b AT
BoE, /e LT 5

e SERIAL #I11fifE

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

o JHEHIMACE
HHT b B AR T ik i i & RECONFIG_N i .
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6 At B N4 6.9 12C At E A

6.9 I2C It EHEX

¥
/NEEE®(LittleBee®) K it FPGA 7= fhAbT 12C I B A, [HIN 74 Autoboot #3%, & F
FHJE, FPGA JEEAT N E Flash S2HL LR 20 56 AL E . Autoboot it & H#ifa], 12C
SDA LB DM RFEAM 0 Rk AS, BN & ATRE I RS s BAk, BRI A -
SCL 2k, . HyiBIREH T SDA Al SCL A #8S il C fas et

12C it B, Host @it 12C #2014 & =3 54k FPGA 7= i Tl & .
12C Ao B R AFHE W ER DA EFRZ —. 12C it B0 H aE%Ee
HiEdE SN FPGA, TLiEM FPGA 2844 [ml3eds, Kk, 12C &R AT
¥EHL ID CODE. USER CODE. RASZAES A F S5 . 12C fid B A=)
EE Lk 6-22 Frs.

F -2 RCEEERNEHEN

4R VO HE | iw

RECONFIG N Zj§%w5 (I 155 GowinCONFIG i &
T SRR L R

READY /o (CHFs 25110 22 P T PR B
BT WO R

DONE /o (T ke AR R i P T

MODE[2:0] |V BT, READY EIHIGRH

SCL 1 NN

SDA l/OM WNESE, 2%t ACK

V|

[1] C RRA#S ) SCL & JIF1 SDA & I EA NE 55 Rz, (H5RZEF I AN b hr B .
12C Tic & R A s = B K 6-64 Fiias o
& 6-64 12C BL BN ERHEREE

UG290-2.6.5

Host
(Master)

SCL

FPGA
(Slave)

» SCL

SDA

SDA

!

BEE 2 12C Bl BB i/ 24818, MODE {28 “1007 , HAh 2 & R k15 275 K

6-1.




6 L B A4

6.9 12C it B AR =X

S

6-65 12C Fig B 48 = H 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 far,  IEHDIRES T,
SDA #1 SCL #4L T HF-

#+ 6-23 RC L BRI F &

(12C Start)
JA B A

SCL 2 T, SDA M it ~F Ak f~F )3 o

(12C Stop) 15
1254

SCL 2= H P, SDA A HL P[] ey HSF Bk AR

ADDRESS

ikt

BB BAME—I) 7 A28k 10 2751, TR ES 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 A LU RIE

UG290-2.6.5

12C 2k BRI DATA #R2 LA 8 fL7 i RIA R, AR RIE T
T, ELER B KR O IR I R 2, IR R B AN B E T .
FSNMHCSPR, FUE A RSB (ACK A1), FRoRHRINES C4 ) i
W iz NEE S s TR, BN AEREAL (NACKD, — &R
PWCERCZ 7B ), W T RBE RN AL ACK HIERGE, 1RIas
FE5R 9 AN Bkt 22 BT A LT TR SDA ZRFBiA, I HAA ORAE 1IN B
ey FLP SRR R AR AR ds /e B as, WS EIR)s — 17
TE, RIE A NACKES, PUBEFIRIERIL a8 BRIk, IR
SDA £, LME BN KIE —MFIEE 5. £ 12C B2 EAEIEREE— L
HHRHAT— DBk AR B (BRIP4 H]D, BI4E SCL HR AT I (S &
&, f£ SDA biZfisth AT ik R A 8 . BEATHEAR AR, fE SCL 23
i T4 TE], SDA R HLP s R IRSFARE , AIRHLT ORI 0, TN K
5 1. HAG{E SCL VKA YIE], 4 fovF SDA BR324 0
RPN, TE 4 1 MDY R T, N E R
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6 At B N4 6.9 12C At E A

o | L
«_[ L

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

[— -

SDA stable;
Data valid
5w SRR 12C BE B A S B R 6-24 Bk
#+ 6-24 12C I EERI0ZR & bt
B ERdes S Hi ik
GW1N-2
fi @ SRAM (IDCode:0x0120681B) 100Khz~1.33Mhz 7'b1010_000
IXFENE GW1N-2 410 ,
Flash (IDCode:0x0120681B> 1.33Mhz £ 1% 7'61011_000
A& Flash - - _
!

12C #:4F Flash, 75 25000 B0 i SCUF e e il e B i, 28 LR a S
Programmer 1, #4504 G4 L i20" R om . “li2e” A kIO

faiii 2 bR AR, ] 12C B 5 =2 S48 FPGA 7= gt AT g
B, BFHWLLLUT &M

® 12C #:IMdiRE
L%F%ﬂaﬁaﬁd@ﬁhaﬁaﬁﬁ RECONFIG_N AR ¥ E N 1/0 IR

° F‘ZJJ%EEEI’JEEE
HHT 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 E RS #% 02 FS (fs J5444) B Binary (.bin
JE4) S, ket E Flash E’Ji&ﬁbmi#%ﬁﬁ 12C o Ci2c J5 %%
2 TCWR AR SRS, RIBEHE I ES 2 Z 7 % MSB (1977 Ak
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6 At B N4 6.9 12C At E A

6-66 GWIN-2 L B 5158 5% SRAM/Flash i#iiZE

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

y
1 Stop )
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7 HRFSCSCA R E 7.1 BoEEIE

7t|$ﬁiﬁf3d¢ﬁﬂ%

3R FPGA 77 i g A G B O R IR 7 245 & IR PR AT ik
W E . FCE ARG B E AR A A < 1R 34 THURT ELARRR ST A G LA Ok ik
Wio A E L EA LRSI EA KGR, REENENMXERIES%
51.2 L BEME .

ez ROy DRI C B B ) 2 A AER R, 7E FPGA P il i ELRF AL
SCAFRERAINA T CRC R FIEIF i B 1 % hr. Hahc Bl R i seif 12
R AN A2 S A, BRI B TR BE SR, DONE (5 5. W&
T A R RS S BB B AR AT Y JER AT [ A

7.1 BEEETEE

PR A A e iR B RS S K 7-1, BB A TIAF CRC &
GAERE . CLRFMEUE 48 I HEE. ZeMRE . MSPI L E %Kik
¥, ZERER KT SPI Flash Bl # & . USER CODE # &%5. SPI
Flash & g #ibibAK 12 A2 e 2, AP Al & 12 ADDR[23:12] 1 Hihik 7% [H] .
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7 HRFSSCA R E

7.2 MBS ((URE®Arora) F ik 3L F)

& 7-1 BECEEW

w Configuration I. ? ﬂh]

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

Enable CRC Check
[] Enable Compress
Enable Encryption(enly zupport GHZA)
Key (Hex): 00000000-00000000-00000000-00000000
Ensble Security Bit

Download Speed MHz): (2504100 (default] =

SFT Flash Addre=s: FFFFFFFF

UIZERCODE: Q000000

!

1o 2 2 PR AR ) 38 0 B B B U i) ) b e A 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 ((NURER®(Arora) Kk H)

721 ENX

UG290-2.6.5

ok SR R EE®(Arora) Kk FPGA 7= i S #r LU i sidi in s, R
128 bits 1) AES &k, I R SR M E R T
1. fEE s TR PR A NN 25 0 A B LR SO A
2. 1f Gowin ZmfE K- N\ Al 5% 5 HAE N FPGA.
3. KNP LLER IR IS 2 5, S S BAT IR T
PN o
YR Th G, 88 5 B B 9T 5% TAE: BURMAT s, #31FE
¥ T A€, READY F1 DONE 1 5 hifik.

e AES #%#: R AES AH, AES hnzHykh FHBIMAEH Yy, Ak

HMRTE, ASCHRIFK key.

AES KL 128 fir.

o Key: AES HHIIFAR, GW2A(R)ZR%I FPGA F= i #fit—4 128 1
K28 T 174k Key.
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7 PRRR SR B 7.2 BEEHIEME ((URER®(Arora) KRS HE)

® Lock: APRIE AES BRI %4, %384 H TR key HIEEAUR, A3C
Rz R fRIFR lock, AL TBUEIRE R, B A B prf Zo A 2
1.

7.2.2 NN B4R

FERZVE A A2 B 7R T

1. FTIF =R A N AR

2. {EEHFEFIEFE “Project>Configuration”.

3. Hifi “BitStream” %%, Ak “Enable Encryption(only support
GW2A)” Fa N PME, WK 7-2 Pros.

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, EFHE MR RIS NS FPGA % 117k

X, S FA BE MR N B ORI R 58 IREC B -

7.2.3 IR A

fil s BN S N TR

FTH Gowin mFEH M.

H# FPGA 2344,

FrE 2R R B Security Key Setting.

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

bR
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7 PRRR SR B 7.2 BEEHIEME ((URER®(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 S B s AR 4 R 5N & AT I
ik

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

WEMEENE, ISR RREE R A S5 %L I 5 4 fe
B o dAEInEs LR O EC B A 2 3 2
!
SR FPGA M BRI EATA A 4384 0, M3t ESE M — A B O 1 Sk
2\l 0. filhn, FH P BISEEEE H S N )% 9 E 8 00000000-00000000-00000000-
00000001, Z JEfEekubdeft )2 Hn ARAL L 22 1.

7.2.4 AES ZiARIZRE

Gowin Programmer T B 424t 7 AES %4 %ufE T H, 7£ Gowin
Programmer #1152 5 “Edit” 7 “Security Key Setting” & 3 B 7] FF i3
ZLHE, W& 7-4 s,
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7 PRRR SR B 7.2 BEEHIEME ((URER®(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

EREFEE =ATIEE, il
o \Write: ZifE Key.
® Read: BH Key.
® Lock: i Key N EALR
w12 Key (Write)
1. KEE L Key(AES ZH)HEN “BAT AR URHE” #.
2. i “write”  f%4.
3. THIBITHR, RINEIEL
E Key (Read)
By “read” AT XS N AES AT FREGAE, S2ELH RIK
AES FiH & BIRAE “ AT SUARXIEE” 1
ME Key (Lock)

iy “lock” %4, BUE Key BEIEES, AES IR A e
AN
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7 PRRR SR B 7.2 BEEHIEME ((URER®(Arora) KRS HE)

7.2.5 AES B{ARIERIE
& 7-5 ~ [ 7-8 4 T Wi gn i sl e AES B4R, B RRY
T JTAG il
¥ ID CODE

Xfasft 1D #HATR A, — 7 ATAE JTAG Mhill 2 & TAEIEH, H—77
T B s 0 R 15 IR, 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 R E

7.2 BEEHIEME ((URER®(Arora) KRS HE)

UG290-2.6.5

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 SR B 7.2 BEEHIEME ((URER®(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 I1ER 25 1L Key t#z . 8 AES Key < Ja AN REILHL
RIZ & AES Key.
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7.2 BEEHIEME ((URER®(Arora) KRS HE)

7 HRFSSCA R 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 R E 7.3 BCE SR

7.3 BLEXX XN

oo SR FPGA 72 i it B 8GR i S A s 20, FE I RS
B BISCAKE (ASCH) B SCAF AN IS AT R AE B — B f R s s SO
ARG %4 R fs, HA L </ kT B FIERER, Haios 2
s . aEmRs B SCE R84 8 .bin, AR SERERE, 13
g OB H TR . P AT LE & = SR 2 IR i B AR A
v
1. IR
2. 1F Process i& i+ 44 .15 Place&Route %4 Configuration H 1]

bitstream.
3. £ Bitstream Format &I -H %% Text 8% Binary F=QRPAT,  dniEl 7-9 P
ﬂ_‘—\‘ o
& 7-9 B ARV R
) Configurations =
BitStrean
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 AR SR LURFR B IO I 2, I 4 LA 55 P Bt ARG, AR
A SR BER IR 48 A BE B SO R, Wik 7-1 s
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R 7-1 B=¥ B FPGA FREEXXHEXDM (BRX1ER)

WA

W BT

CON W B'E L

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

1,152

84 KBytes

GW1N-1P5

1,584

113 KBytes

GW1N-2.
GW1NR-2

2,304

113 KBytes

GW1N-4.
GW1NR-4.
GW1NS-4(C).
GW1INSR-4(C)-
GW1INSER-4C.
GW1NRF-4B

4,608

217 KBytes

GW1N-9.
GW1NR-9

8,640

435 KBytes

GW2A-18.
GW2AR-18,
GW2ANR-18

20,736

887 KBytes

GW2A-55.
GW2AN-55

54,720

2269 KBytes

E!

TP A A& HERIAS SRS RN, IF HECE SO RBEAT 48 . 1] SPI Flash £7fi# %k

PR SCA I T R

H—sRE
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7.4 BCE X nERTic

FPGA 7] LAMEN Master M Flash 2B S B SRAM, 045
Autoboot FI MSPI B Fh AL, 43X BEHEIER B W ERSNE Flash, 4
FPGA L HI:7E Ready & UG 25 T ah s BB i SO, 2452 o #ks »
FPGA i %] User Logic IRAS, W FEIAR.

Voltage 4 i | | Ready ' Done
P Trawe : :

!

Device Power Power Off f Power Up Power On

Device Status f POR | Configuration | User Logic

s FPGA 23 /INE AN R BE 22 471 35 57 FF MSPI 5K, BRI M A1ER SPI
Flash B 17 ECEdE /A E FPGA, 2B & A AR BRI 2
2.5MHz, &—> SPI W #pEIEEE — N Pk, AR 3E SO RN AT T BN T 75
. MSPI 28U SPI Flash fi 26 B KSCHF 125MHz. R EE R 2, 4
{§ | Fast Read SPI (0x0B) I}, Z[a]i#:1h FastRead N &,

o/ NE W RIS FE MSPI K, 1832 FF Autoboot 2K, &
FKERINE 2.56MHz, Autoboot &R INEL—/NF45 (8 ).

!
o T GWIN-2 315, #H MODE[RIME & 1, WMz R ag it
2.5MHz.

FRYEEC B ST RN I R B & 67 B AN [R], - L n 28 Bt 18] 1
A—F.

HT A& Flash TZHAFE, AR Autoboot £  % RIn kM2
WANE, BARSEIES LK 7-2.

& 72 REXHRAMBIRER

224tk Autoboot i K InE AR MSPI i KN

GW2A-55/55C
GW2A-18/18C

75 Autoboot T,
GW2AR-18/18C
125MHz
GW2ANR-18C
GWI1N-1
26MHz
GWI1N-1S
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afF

Autoboot % K InEA R

MSPI 5 K InEk Az

GWI1NzZ-1
GWI1N-2/1P5

GWI1N-2B/1P5B
GWINSER-4C

GWI1NS-4
GWI1NSR-4
GWI1NS-4C
GWINSR-4C
GW1N-4B
GWI1NR-4B
GWI1NRF-4B
GW1N-4
GWI1NR-4
GWI1N-9
GWI1N-9C
GWI1NR-9
GWI1NR-9C

40MHz

120MHz
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MSPI 8 S R SO I K ik 7-3 Fiws
= 7-3 MSPI =2 #iE R S n# At

IR ES i v RS
PHPIT mAREX | =2.5MHz i ?Efﬂﬁz = ?n%ﬁz =62.5MHz fit
Wk T i) =25MHz iy | =41.6MHZ T | e
I1E] (ms) FES A (ms)

(ms) (ms)
1,152 84 KBytes | 275 28 17 11
1584 116 KBytes | 381 40 25 17
2304 116 KBytes | 381 40 25 17
4,608 217 KBytes | 711 71 42 28
8,640 435 KBytes | 1425 142 85 57
20,736 | 887 KBytes | 2906 290 174 116
54,720 | 2269 KBytes | 7435 743 446 297

AUTO BOOT A it SO I # K ansk 7-4 fios.
3% 7-4 Autoboot &1\ B R SCH M FF <
Tn# A e
BHATE | o s | “25MHZ TR AT =25MHz zﬁkgﬁgﬁm —
I [ (ms) FrsifE (ms) I

(RIS ) R )
1,152 84 KBytes 34 4 3
1584 116 KBytes | 48 7 6
2304 116 KBytes | 48 7 6
4,608 217 KBytes | 88 9 7
8,640 435 KBytes | 178 17 14

CAEZH RIS 2%, W N B BIRCE SR, BR T ECE S
I 1E), JEA % LRI E] Tramp, A& AL RIS Ta], B b R [a]
HHESA R, FHEATNE. Prel FPGA M _E BNk 5 s RS 7]

A~ A
Autoboot #3:
T e = POR B+ Z3I it BUARE 2/ 8/ 1) e &) A
MSPI 5K
T e = POR B+ FCH it PR/ b 4 5] B
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8&‘21‘&%‘1‘5

MPEH FPGA AT, etk N RBIEER R, &x
PRI GFE AT SE S AR T R T — RPN e Ry i it Dy 1y
MRS 1 5E % B = e ORBEHLA] .

AR R B = A B
o TREIFUGHT, MARPA A& LR IREE I A
Mo B I RE AR, S S A g6 A% S e 1) i 2k
o MEZMIA, MIFHENTMRE, Bidk—UIE M EEHAER,

=B BURI AR A E B R .

BoE FFHRRT
i R = 2 AR R A A BEAT BE B4R, 1S WAL N DR
1. HHATHCE H RS ORI L
2. BRI EAT AR, BT B 3 SRR FPGA 77 il
3. GLFELLAFIR B AN g R AC B A AT S A SRR L
bR, AR oA SRS 1D, ARSI S Rk
BRI LUR AR T 1D BEAT R, RO 3 - Sop et AT AE, S, A
JUR PRI LR SRR A e N ARE R, BT WA E
B!
o R FPGA 7 i BARHER 1D, MBS AR RS Mt T X 0. R aEIEs

PSRBT B BRSO T B SN T SRR 1D BAEFR 4, P A SRR S TR e A
PR AEAT

B EEiES

FeESREITaG A, a9AF E et iU R e 1 1D (5 BT RSG, Beds
LRI iR AR B AL . B ik PURF IR e B g 1R DA S R b AT
REREME IR, @it ] CRC R 177 2Nl O/ ELARR R SCAFH i
AR ALIER SN FPGA, AR T
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iz AR SRR A O B A T R BOLAE R AR N Tz Bt it
Xt EHE T CRC K6, ez A de AR U O A b th 2 AN i
B, SR RRICIRR S BEAT LU, — BRI R IR, R K
YeRe w2, P E SR DONE fa7m AT Ao, A5 b
CRC 5 4 1327

kExmRE

lid & e il )a, PR e gmAEic B2, 20F I B IR B 2k 3
SRAM 52 iR Bha & G (E N B Flash 1 (UM 15®(LittleBee®) 5 ik
FPGA 7= i S A= N & Flash #.).

o X[ Thn#kE| SRAM FEdE, &= SR B IR AR AR Rl LU R A s

AR rR B B T %4, AT R TE LR EL SRAM A % .

o XIFAFAEAE N B Flash HIEIE, #4F5¢ik Flash FIZRFEERAE )G

Flash At B A H E s, 2210 FTA 3Bk .

IhAh, /NEIE®(LitleBee®) K E FPGA 7= It H B Z B A, HTA
TG AN R R DA TIER:, W AR T e B R A 3 sk i X
B, NF R T e R, USRS RO PR T R A ik
£, H P OTLRYE B & 7 204 I B 2R &0 /2 /M58 Flash H.

!
2 SRS A E Flash HE4E 2o,
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9@%?35’%‘1?‘&1?

HFAREAERZ JTAG BCEE Y R, HfisE s v KA. K8
FEgE A BSDL SO AT 234 R A s B8 = BLAE X FPGA % 14k
& Flash St AT BB AL S H4E

HF AP IR T
1. ¥ FPGA HxtkiZE#:2] PC I FHL.

2. FTFF Gowin R B A B 24
3. fE Operation 5 Xk £e4h5E Flash #:4F, FFi%#AH ) bscan ##
1E, WK 9-1 AR,
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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, JCHEXT N & Flash
g SRAM HHATHRZRC E . T HRERAEmAESNT Flash B A2 560 FPGA
MODE % &, {HEML T JTAG gwfesh &5 Flash 1753, 41574

FERAT A G F i B R0

UG290-2.6.5
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10 SPI Flash ##

1 OSPI Flash 1%+

3R FPGA 77 s SCHF AN SPI Flash 83 fF #4452k 10-1

F7s o

% 10-1 SPI Flash ##{EH4
73 (8 HL
Read 0x03
Fast_Read 0x0B
Page Program 0x02
Sector Erase 0x20
Chip Erase 0xC7
Read Status Code 0x05
Read JEDEC ID Ox9F
Write Enable 0x06
Write Disable 0x04

!

UG290-2.6.5

B Sk FPGA YR Flash 52454 i % /045 —Fh /& 0x03 B 0x0B, 4 sz
AT 30MHz I @ e 45 i Bl m T 30MHz i, (A sl g 4, Pt
HOEE T B FASTRD N & IR, B R AR =T 70MHz,

Read(0x03)#1 Fast_Read(0x0B)j2 #& £ 7E MSPI B A S 4 9484 Hodth g 22
Programmer %¢3% Flash B BT H EIf06 4, &Pl LLEATRER .

ERIANEGL R SPI Flash 7 TAE#E Standard SPI 3.

MR £ LL winbond F1JK 5 B8 6 AN S 32, i R A A8, B 2 L T Y
/A TR, WREH T2 R LES FPGA —i T1E.
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