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1 RTATF

1.1 FMAE

1.1 FPARE

P

%

AT B 2 SR N 16O (LittleBee®) 51 ik 1 /2 EE®(Arora) 5%
ok FPGA 7= i dm A2 0 B 77 1 138 L RE M S DhRe, & 7255 B A P S8 4 i s
Gowin FPGA 7= /it

1.2 #3304

B S o SR M s www.gowinsemi.com.cn T UL R #EL. BEHELULT

LIPS =E
DS100

. GWIN %] FPGA 7= R M

DS102,

GW?2A %% FPGA 7= 5 3dE Tt

DS117,

GWI1NR %] FPGA 7= 3R F it

DS226,

GW2AR %41 FPGA = i B F it

DS821,

GWINS %% FPGA = i B F it

DS841

. GWINZ %% FPGA 7= i ¥dE Tt

DS861,

GWINSR %71 FPGA /= i #uds T

DS871,

GWINSE %% FPGA /= /i 3dE T i

DS881,

GWINSER %7%1 FPGA 7= i B4 F it

DS891,

GWINRF %% FPGA P2 i ¥ M
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1 KT ARFM 1.3 RiE. 4ingiE

1.3 RiG. 4ak&i5

R 1-1 AN AT BLRA CRIE . A AAH OB X
R 11 RiE, FEWIE

ARG G TH 2R P

LUT Look-up Table "R

FPGA Field Programmable Gate Array B3] e TR 5
JTAG Joint Test Action Group BeEMAAT ) A
GPIO General Purpose Input Output AN RO
SPI Serial Peripheral Interface AT MR
SRAM Static Random Access Memory FRAS BENLAT A 2%
MSPI Master Serial Peripheral Interface FHATAMEREE N
SSPI Slave Serial Peripheral Interface MERATANMAEHE O
CPU Central Processing Unit gL b B

IEEE Er?sitrt:;zrosf Electrical and Electronics B R T TR e
ID Identification Shhnils

CRC Cyclic Redundancy Check TEIR TR

14 FARZFHSRIRE

e R R T BRI, AR I R A A AR B ) B
CIN=E PGS

P3E: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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2 zmn

AL EA AR E Sk FPGA 7 1 L B AR o I 1 — 8 4417 I
G, P RE RS LSk FPGA = S B AR M

& 2-1 RiTBE

%A

B

Zfe (Program)

¥ Gowin =R BAAE ) EL R BE 5 O\ B FPGA
W B Flash 58{3% 5 FPGA FHiZ 14 F SPI Flash 1)

lic & (Configure)

¥ Gowin z IR BAEAE B U RR IR B i AR
5N B Flash k3] FPGA [#] SRAM 174 X it

o

GowinCONFIG

FriEH K ITAG BLE RS, &5k FPGA 77
i SR HAMEC B 72, B E R E, G 3l
BL&, MSPIBCE, SSPIALE, SERIAL it &, CPU
B . FFakest 2 GowinCONFIG fit B %
DB R T A A RS AN e SR

HEZEE (AUTO
BOOT)

FPGA M\ B Flash szH ELAF i BdE R 17 e & )il
FEo RAAES RE M LR,

X )Eshiic E (DUAL
BOOT)

2 AN LR SO 93 A7 TE 9 B Flash fT4RE
Flash, 24 4h & 1] Flash it & J< M Y135 3] A & Flash
HATECE . RAEAES RS LRI

FPGA ENFE%4F (master), @i SPI#Z XM

MSPI BEE SN Flash S HLHFIHCHE 7 470 B IR

SSPI L FPGA 1E N3 1F (slave), %%IZ_J‘I_HL (master)
S SPI B 115\ LR M 47 1 8 3 2
FPGA 1E NN 284% (slave), 4hE5EHNL (master)

SERIAL PLE ST ER AT 1 5\ LA AT B 1 2.
FPGA 7E NN 284% (slave), #hE8EHNL (master)

CPU il ST IATRE T CECRATTE 8-bit) B e Mgt

ITECE R .
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2 A fERE

1.4 FRIHF 5 R
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A

B3

ZHEE (MULTI
BOOT)

MSPI L BRI AEMES, 218 FPGA MR
Flash [ [ bk sz B bR b A 7 e &L i 72
F P AERT— N EERRR AR 5N G — IREC B 1 PR
WEER RS bE, FER AR G L ik
X RECONFIG_N )4 dlm i U e R Bic B . SO
MSPI Fit & 15 1 FPGA 72 i 5 3 FF A =X

LT

HPE—MR s, BIFE FPGA B3 TEE, &
AR R, Sl TR AR AR 5\ 2
WK BN Flash 1, @ id i’k RECONFIG_N BY
HB b HAE FPGA B2 Flash 58 i & i 7% «

SHITEHE

FPGA #F LLER AT I 7 AR UGE LR K —Fh 7
3 AT DONEE B LRI WO e F AT I
A BRI BT 2 18] 4 REA% fan icdis .

Z e

FEARIEANE I FPGA ETIZAT I DIREA 1/O IRZSH
LT, XA E Flash KRR SCHBEAT BT .

P (User
Mode)

FPGA 5E il —IRIC B E#AE G, B ismsFesc 4 H P
AT N . BCEEE N 110 ik BAXAEH -
PR ARG

4wt 2 (Edit Mode)

R RAXS FPGA #E4T 4 FE ol e B #8155
G AR TN T IO IC LS IJE TR A 9 110 A
P (V8 i Oy R S GEIEHERAM)

ID CODE

r 2R FPGA S HI S ibril, BRI
et BA AL 90 S .

USER CODE

PR E CEHE R T FPGA 22453347 0 &4 kRl
Al L Gowin afE3E B NI 83 4Fd, Hma] 32
¥ 32-hit.

‘%47 (Security Bit)

o SO R FPGA 77 5l i B 00 1) e A e B
(EESY7S7 a7 BT VAR L7 8 W e I VAS ]S & S /k-V € 53
GNEIE, AR NHOR JC AT B [l B
SR ERIA AT FPGA 7= i (1) LURF IR 8 1
T2,

hin# (Encryption)

RELC(Arora)F ik FPGA 7= 5 S RFRORFE, a1y
FRRR B BN FPGA J5, a8 BAT 53 e fe il i
AIULHS, UUHCRETh Ja 2EAT fif i JF e i e 5 ILAC
R a g Tois AR .
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3 B

3.1 /NE @ (LittleBee®) K ik FPGA 7= i

g S

3.1 /N iEo(LittleBee®) 3Rk FPGA =5

/NEEIE®(LittleBee®) K FPGA 77 % 1 S i F5E FH 1 ITAG Hic B
A, BT E 2 SR Y GowinCONFIG it B . ARk 2 045 1)
GowinCONFIG Ft & X 2 /b Bk TR S ME A rEdEg Rt
YIS FF JTAG A AUTO BOOT s, #8FCHFric BRI 2 ik 6 M,
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%% 3'1 Fﬁ}j_‘—\‘ o
% 3-1 iLEERN
ficl B 55 2 MODE[2:0]* | #2138
2 A5 Host 81 JTAG 2 16 /)N 35 i
JTAG XXX ®(LittleBee®) 5 1 FPGA 7= i il 47t &
ggg? 000 FPGA M 74 B Flash i Uit B ¥ 17 B
A1 Host 383 SPI 322 L1506 /)35 14
SSPI 1001 °(LittleBee®) % ik FPGA S i /T &
FPGA {5 Master, it SPI #1132 Ak
MSPI 010 #B Flash (B{HARESAF) 1S UAC B 5 a3t 17
. fic &
GowinCONFIG SUAL FPGA {234 4% 51 25 Flash i BUC & Kot it
sooT¢ | 110 1THCE , #ME8 Flash Fit & 2 I 358 55 M PN 58
Flash 317 Hc &
5 A1 Host 3@ 1sh DIN 42 1% /)N 25 e
SERIAL" | 101 °(LittleBee®) % ik FPGA = fh T &
CPUS 11 A Host 3@ 3T DBUS 42 16 /N 25 i
®(LittleBee®) K jik FPGA 7= it 1T it &
¥E!
o [T 4L MODE & IV AT 4 i 285 H SR 1 B8 1, AR d55 385 H SR 1) MODE BRIA CL 3
o [2UTAG B EHA 5 MODE i NH LK ;
o [3]SSPI Al MSPI 5[] SPI 4% 1172 BAHSRALI;
e [4[GWIN(R)-4 HAT# A3 HF DUAL BOOT:
e [5]CPU it B ) SCLK. WE_N M1 CLKHOLD_N % Hl5 SERIAL Fit & #5236,

CPU Fe BRI EIE R & W5 MSPI A1 SSPI Bt B # s 3L A .
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3 AL E AR 3.2 [REE®(Arora) K ik FPGA 7= &

!
RTHEEMYIZR. BCEE MR L EE I &N HERESS A REE WA,

3.2 REB®(Arora) K& FPGA &

R EE®(Arora) X ik FPGA 7= 5 B 1 Sc R 58 FH ) ITAG it B A AP,
WS B 2 SRR ) GowinCONFIG L B AR . ARk 28 1F S =
GowinCONFIG it B0 2 D H e T A F R S A 208 0. d A SCRF LU
B s A AR B IhRE, W P BRI T AR, R EL®(Arora)
Kk FPGA 7= i SCRF LURF R AU (R R 46 ThRe, FH P Al LUK Ll Rrim Bl b AT
JE 45 AT 20474t 25 1]

JSEE®(Arora) Z E FPGA 7 5 SC 4 e B s i 2 3-2 .

%= 32 EEER
Ficl B MODE[2:0]* | #2158
2 A3 Host @it JTAG # L% R EL®(Arora)
JTAG XXX % FPGA P il il B
FPGA {£4 Master, it SPI#:0 3 M4k
MSPI 000 #B Flash (B{HARZS4F) 152 HUAC B 2 s 3t 47
fic &
ssp 001 A3 Host @it SPI 42 1% /= EE®(Arora) 5%
GowinCONFIG % FPGA 7= it T L &
4 A5 Host il 1 DIN 32 1%} 2 EE®(Arora)
SERIAL™ | 101 % FPGA 7= il T
cpU* 11 4 Host i@ it DBUS 4 1%} ;R EE®(Arora)
K FPGA 7= it Tl &
¥E!
o [1JX}F—Lk MODE 4 V%A 4= 6 35 R I 234, A F 25 R 1) MODE ERA £ 4% ;
e [2JTAG L& X5 MODE i ANE K ;
e [3ISSPI 1 MSPI #::[1) SPI #2 [ 2& HAHM AL 15
e [4]CPU L& 30/ SCLK. WE_N fil CLKHOLD_N % il 5 SERIAL Fic B3,

CPU e BRI HIE R & E WS MSPI A1 SSPI Bt & Ui 3L A .
¥
KTRCE G R, TCEEE R i E &S MThae B AMERIES% 4 iEEHANH.
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ARBEERN A 3.2 RE®(Arora) K itk FPGA 7 i

4@3?%""%7’1’2’:’.

3R FPGA P L B ZHE, BAE ML JTAG LA T3
FLE. WahiCE . RATRCEMNIFTRCESE, w L e AFSNBEA S T 1Y
HRFE K. AR B A DG IR RE % e I B D RE,  SUA] DA E I
/O, F ) AT HRHE SEFn s I O AT e . Pt ml ARSI TC B A A Th REXY
HREIEH], 2 SRR K
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4 FEE A 4.1 BB BB S 2 I

4.1 B EEMFIRE 8RR

4.1.1 fe EERY|FR
7 G4k FPGA 7 i i ST B AL A N % 4-1 R, R0 s
VE 7 ARl A R PR ) PR D B P i A e e T PR A

*4-1 EEEEMYIFR

GowinCONFIG
E AR 1/0 278 | JTAG

AUTO DUAL

BooT | SSPI | MsSPI po - | SERIAL | CPU
RECONFIG N [ \ N N N \ N \
JTAGSEL N [ \
TDO O \
T™S [ N
TCK [ N
TDI [ N
READY I/O \ N N N \ N \
DONE I/O \ N N N \ N \
MODE[2:0] | \ \ \ \ \ V
SCLK [ N N \
CLKHOLD N/DIN || v \ V
WE_N/DOUT ¢} \ V
MI/D7 I/O N \
MO/D6 1/0 N N
MCS_N/D5 1/0 N \
MCLK/D4 I/O N \
FASTRD_N/D3 110 \ v
SI/D2 1/O N N
SO/D1 I/O N v
SSPI_CS_N/DO 1/0 N \

Ve

o AT EFIEH MR R ERAARR, A5 EIES% 3 RERR,
o LT REMBEBT #EHINE LES% 5 iEMANZ.
412 B EEHE R
N KRR & 110 AR, &S FPGA 7= S R i B
FEIE B 5 1O 8 L BT R4 FPGA 1 LS A HEAT AT T e B 454 2 i,
S5 E AR E SR OAE NECE S . BCERIhE, RN
o, FHR P R B A 3% T EE 40 I A RN R D RE o
!
FE P 5 B B PR ST, T AR D 4 B R S A S PO B AR . % T
WIRC B O, TR B AL EL, S5 FPGA HEN B S BT 2k .
Bic B8 AR A IR TN =R 4-2 B
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4 1B E N3 4.1 e B B R 0

F 42 B EEME iz

BE AR BB LI i

o TMS, TCK, TDI, TDO 1k} FHHc & &,
RIS
AR JTAGSEL_N {£4 GPIO.
JTAGSEL_N 1E RN FH & &
JTAG PORT ® JTAGSEL_N=0, TMS,TCK,TDI,TDO /£
BE N 1/0 AN E A
® JTAGSEL_N=1, TMS,TCK,TDI,TDO 7£
B & 451 5 1E N GPIO,
e SCLK, CLKHOLD N, SSPI_ CS_N, SIfn
BROR A s - ——o
<SPl PORT R SO {45 AR E & M.
U 3 1/O SCLK, CLKHOLD_ N, SSPI CS N, SI Al
> SO 7Ef B 45 5 76 GPIO.
o FASTRD N, MCLK, MCS N, MO f1 Ml
BRI A \ - —
uspiporr Lo 1274 PR L.
B T 1O FASTRD_N, MCLK, MCS_N, MO f1 MI
~ I E 45 35 14 GPIO.
O As P
RECONFIG_N ERUCIRES & FHC & R
WE N 1/0 lic & &5 ) 5 1E N GPIO.
BRAINIRZS * FHC & R
READY
BE N 1/0 BC & 45K 517EN GPIO.
% ==

DONE PRUCIRZES LR E & M.

BE N 1/0 le & 45K 5 17E N GPIO.

VE!

o [T JTAGSEL_N ARIPAHIRM A, (£ ITAG BIHIEH IR BIN, EVUH
7f FPGA [ HERTHi R 2417 MODE {H /A2 FPGA HEATHL & #AF, DLk G HoAh Lb Rrimi 5
P E SR, B EREFESHHT ITAG LB G, S ANH PR, IJTAG &1
45K GPIO; % T/N& % ®(LittleBee®) X i FPGA, 24 MODE[2:0]=001 i, JTAGSEL_N
M5 ITAG BLE M 4 NMEH (TCK. TMS. TDI. TDO) #JLL[FIR;i%E N GPIO, {H
LR JTAGSEL_N okt JTAG E VK E NI E 10, 75 Zibgs i 3t N\ gm A=\
DL

e [2]SERIAL F1 CPU Mt B A0 I i T 5 HAbBC B 00, ek st BN GPIO,
{H 2 20 6 5 ) T A A AR 3L A i B A ) T DL B N GPIO.
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4 FEE A 4.2 T BB I RE LB

I Gowin Z VR EAHIC B IS H -
1. FTJF Gowin z IR HH AR R T2
2. EXHAF RS “Project>Configuration>Dual-Purpose Pin”, & 4-1

F7R s
3. AR NI TR E I B I B O
B4 EEEMERRE
W Configuration | B

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

Download Mode: |JTAG -

Use JTAG as regular IO
Use S5PT as regular IO
Use MSFI az regular I0
Use READY as regular IO
Use DOFE as regular IO
Use EECONFIG N as regular IO

0K ] [ Cancel ] [ Apply

4.2 L B ERITRER M H

RECONFIG_N. READY #Hl DONE & il & & Fiitt 200 2 FH 21 )45 il
FA T B I T AR AR R 1 B O C B A B G T

3 4-3 ERIThRE

& AR haedhid

TENBCE BN, KA, BHNHTE L.
A, 24T FPGA HFEME S M Thag,
RECONFIG_N &k} FPGA TEiEHAT AT 75 2k
AL E#fE. FPGA LHEIEH LS MMEFRBEF, L
RECONFIG_N HAEE 1ms Z J5 7] BRI,

VENEC B RIS, 72—k vi A>T 25ns
K HL T 5 5 GowinCONFIG it B AR, [ g 4%
8 MODE 15 B {8 BB In 3 L RF i 2 . B P T B
I Y S @ I, iR B 5 TRk
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4 FEE A

4.2 B S ThaRe &S

uG290-2.0

B AL AR

Thae g

PRI T EHACE /BN GPIO B, REER1E output
KA, R E SRR, AP EH
RECONFIG_N ‘& IS 754 Hw)dh 8 & A E -

READY

inout XMV, EHSFERL, A READY i
FPGA 7 Rt 17l B #:4E, READY {5 5K J5 K H
it b % RECONFIG N 7 UK EIRE .
VE RN B & I, 2504 output 2578, 0] LT/~ FPGA
YRR TECE . Man B A& N B A,
READY {55 N H-F; HECE LM, Ul READY 13
SAF K E T, N input 285, P EEE 532
H o AE R AN N PR READY {55 DLZEIR il &
YER GPIO I, 5] FI/E input B¢ output 28%! .READY
FA4E input 2821 GPIO B B IERE B FF 4 i How)
WBER 1, BN FPGA TLiEBTERCE .

DONE

inout XAV, FPGA LB I EES, BiE
5 DONE 13 547 &«

VE R E 5 I, 254 output 2878, AT LS /R FPGA
YR E RS AT A E IR, DONE 5
SR, SN TARRSE; IEEERTER
ol e BRI, DONE {55 REHMEHFIRES . BN
input 28784, F Faldst 5 B2 e AN AR
$i{& DONE 155 DAZEIR Fo it A A i K
RECONFIG_N i READY {fFHK B PR AT,
DONE 15 5 & RFFEMC RIS . fFH JTAG B
AL E SRAM HidfEd, DONE 15 5 HIMEE A 5%
YER GPIO I, A FHAE input B output 24%! ., DONE
FAAE input 282K GPIO I F R UEAD & FF 46 80 HA47
WHEN 1, BNRESRE FPGA LA AR PR
o

MODE

GowinCONFIG it B L5 5. 1ENBLEE I
i, AN, WERSE R, B alik 3-bit L% .
FPGA I H sl ik Fa -~ ik s & RECONFIG_N H,
ZRFRYE MODE {E 1 AAHN ) GowinCONFIG #k
A, B SR A R0 FPGA 774 MODE i X}
G B AR IS A AN o TR S 2 2 T A
¥H ARIE], AL g4 (K] MODE 5 I A 78 4 350 385 1k
A FH%E R ) MODE & JITE 83 F N3 Dz, HoAk
B M MNARAF PINOUT Fif .

MODE & JiI{EAN GPIO i, ] H{E input 5% output
FEVERM A, 24 MODE HXCr, FEEHN LH
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4 FEE S

\

0d

4.2 B S ThaRe &S
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B AR

Thae g

B FEF ik )2 RECONFIG. N A BEAE 2K

JTAGSEL_N

TENBLE S M, KA, WSS Eh. R
ERJEHATEE T IJTAG BE N GPIO, &%
S AT — IS B S IJTAG & AR N
GPIO, JTAG FE&IhReRRL, H A aliEat i
JTAGSEL_N #ATME; WHRH A A %E ITAG &
[, W ITAG BLEDiRe—HE T H. 1EA4 GPIO
i, B AE input B¢ output 257,

!

JTAGSEL_N &5 JTAG fic & 1) 4 N (TCK. TMS.
TDI. TDO) WE N GPIO W A#/E H ¥ K F: JTAGSEL_N
WEN GPIO I, JTAG B R G/EAMEEH; JTAG &
I E Ny GPIO I, JTAGSEL N W AS/E M & & I .

% TN (LittleBee®) F i FPGA, 24 MODE[2:0]=001
i, JTAGSEL_N &5 JTAG BL&E 1 4 MEH (TCK.
TMS. TDI. TDO) #] LA[FII % & N GPIO, {H & L)
JTAGSEL_N k¥ JTAG E WK E NECE 10, FHELLLE
P T N g R

TCK

TENBCEE I, KA.
JTAG Bt B AL 1 B AT B NE M. 1E2N GPIO
i, A HAE input B output 2871,

T™MS

TENECEE I, KA, WSS Ehi.
JTAG B AR B AT UM A E . 18 GPIO
i, A HAE input B output 2871,

TDI

TEREEE W, KACNRIA, Wss Ehi.
JTAG FLE B AR AT BT MANEM . /£ GPIO
i, AT HAE input B output 287,

TDO

TENBCEE I, KA .
JTAG B EAA R B AT HR M E . 18 GPIO
i, T HAE input B output 2871,

SCLK

VRN B IR, SRTNHIN .
SSPI. SERIAL £l CPU it & 4% = i ik s N B
YE2 GPIO B, wF{E input 8¢ output 257,

CLKHOLD_N

ENTCE S R, BAONRIN, W35S L.

SSPI fl CPU it BRI S EUE B . “mAE
H SR, SCLK X R HEAER G A N H T,
SCLK X B #AE Te R 4F 8 GPIO I, 7T HAE input

o output 7Y,

SSPI_CS_N

TERNBCEE I, KA AN, NS Ehi. SSPI
e B AW IS 5, (KRB TA 2. 1N GPIO K,
A] FH/E input B output 257,

Sl

TERBLEE N, KA. SSPIiC B R &
ITHHRRNE . 158 GPIO I, ®] FI{E input 5§

output &7,
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4 FEE A

4.2 B S ThaRe &S

uG290-2.0

B AR

Thae g

SO

TEONBCE B I, SRR HIH . SSPIACE A
TR E M. 108 GPIO I, A HIE input BY

output A,

MCLK

TERTLEE R, KA.
MSPI Bt B 8 1k e I, RIET FPGA I
TR ERR, AR A B A EE A\ 2.5MHZz~125MHz,
PRl A%y 2.5MHz, MSPI Bt BB A S #E
125MHz I8 6T N dn 3R i E 4R 5 ds 15 25 A
IS A () A T
F P AT = PR AR 2 MCLK FIAIRAE, 4
4-2 ffion: TR TR, 7Rt
“Project>Configuration”, ®#.i; “BitStream” 71 %%,
£ “Download Speed” 1%l H1iE4E MCLK
ZAE. 1E8 GPIO B, BT HAE input B¢ output 28

E_lj‘o

MCS_N

TERTLEE R, KA.
MSPI it B8 55, KA 2. 45 8 GPIO
i, A HAE input B output 2871,

Ml

TENBCE BN, KA.
MSPI it B A 1) AT EAR A E ] . 15 GPIO
i, ®]FAE input 2% output 257,

MO

TENBCEE I, KA.
MSPI Bt B A # AT s B . 18 GPIO
i, A HAE input B output 2871,

FASTRD_N

TENBLE & IR, RACARIN .

MSPI it B # R0 SPI Flash @ L FES: 4
FASTRD_N Ay BT @ s i . (F 4
0x03); 24 FASTRD_N J{ik L P i Sy ey s B A =,
BT KW Flash sl S BUEERR A F, BARE
Z XM Flash 3R FM . 1E8 GPIO &, A

1 input B¢ output 287,

WE_N

TERBCEE N, KA.

CPU B E M A N S A5 S I BE . 29 WE_N
N HLP I R R R 2 WE_N K H PR R oR
H5#A/E. /E28 GPIO K, W HIAE input B¢ output 2
A,

DO~D7

inout ZRAYE .

CPU B B AR A N it 7 0, 8-bit 798 . i
# WE_N KME#HE DO~D7 i N 7. 1R
GPIO i}, ®]H{E input B output 287!,

DIN

TENBCE BN, KECNRIN, W5 Ehi.
SERIAL Pt B AR I B AT B dm N . 1£8 GPIO
i, w]HAE input 2% output 357,
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4 FEE A 4.2 Bo B & DI AE XN

B AR DhRe sk

YE BB B, BRI
SERIAL Pt &4 1 5B AT Hdadan HH & 0, R AE FPGA

bouT R G — NSRRI . JE GPIO I, 7]
FIE input % output 2574,
& 4-2 MCLK ﬁi$iﬁ§

Wy Configuration M

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

Ensble CEC Check
D Enable Compress
D Enable Enecryption

Ke}' [}[ex) S 1a0o0oooo-00000000-00000000-000a00000

Enable Security Bit

Download Speed (MHz): PESDHIDD [dafanlt]

250430 o~
SFI Flash Address: o0/
250,434
USERCODE: 250,36
250435
250,40
250/ 42
250744
250,46
FE0,/100 (defanlt]

A .m |

[ 0K ][ — ][ Apply
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uG290-2.0

5 L ERNTE

Bz SR FPGA 72 L4 5 T SRAM L& (1) /2 BE®(Arora) & ik 1 v Tk
REZe AR N Flash (/82 14%(LitdleBee®) KR/ NS B AE 5 e 884k, KT
SRAM T Z ) 38 fF 5 v I B840 9 F0 O B B0E 22k, R b S R i
R\ Flash 113E 5y K304 o J5 R AT SR A7 i 70 88 S, BB B m DA
I B E BN ShECE 7 R R shk AT A E

Fo 3R FPGA P2 B 2R, TB—Fhd 2 as SR r i B
2 ORI B B H A 5% Fra S S fRd i i) JTAG it & H
A AR5 R A ST R ShE U BhC B ; 4R B AR 3 MODE {8 & ASAH A .
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5 Fo B AN 4 5.1 i B AU

5.1 BB
w9k FPGA 720 H T 20 /N % 14 °(LittleBee®) 5 i A1 /2 EE®(Arora)
Fo P RF B AR R TS R AR &R, TEX T R K
FPGA WH#4E/ T SDRAM/PSRAM. 28FZFRHHEE S i) FPGA B T XA
S E RS GWIN RIS H 2572 /b, HALRRE 2 EMIE, T X8 shid
BRFEAEE, 2% 5.6 XUAANLE -

R REERRE

1 FPGA [1] VCC.VCCIO.VCCX 1}t i B i /2 e /ML LB B, FPGA
HEN S EAE: H B E H RECONFIG N AR 44 L ER F IL>FPGA P #
HL 8 F7 1k READY #1 DONE & JHI>FPGA #]4:4b>READY #i = %A MODE
>R I B A 2 e YU B B0 I 36 >FPGA MeiE>DONE i = >HE A
B

FPGA G ot fErp &5 B R Fr L fa e, FPGA L HE S 1ms Z N LA
J FPGA ¥4tk id 724 RECONFIG_N & A o vF DU 7, P ATk %
¥ RECONFIG_N & £ = s/t 4. FPGA MR T FT A i@ 1/0 %yt
PHAS.

- SR FPGA 77 i HE G B 30 1 A7 i A 4e 2 A E AL B 2 o oxet
SRAM [EE/E. X & Flash AR 4858 Flash #E1E, b, XTHE
Flash [f1#FE A 45 /N & #5C(LittleBee®) 5 %77 i S FF, % SRAM Fl4h Flash
(A BT A 7= i 3R] 3 HF

SRAM #1E

% SRAM #3351 U 2844 ID CODE Fl USER CODE, #zH 2814k
BEFARERLLL SRAM LB . 2315 ID F 2l B #Er i, RA 1D %
WER I 2t A fEHATIEC B ;. USER CODE £ 575 {8 H ' X ID CODE #H A
(A28 0 CAIX 23 BEAT P2 5 b il s S FPIRES A A A8 0 36 FPGA it &
BT R FPRSE R, H P Ao Mr 83 RIRES, IREFABNE LGS %
SUG502,Gowin Programmer /4 /77557 . SRAM Ft B #AER R B F =, A
RBEE 2N R EE LRI IETh A . W E T e MEERT AT P
IEIEAT A6 IE
P E/9MEB Flash #1E

XF N E Flash /R FERER  FRBR g0 FE DL S 2 I g FE RIS R BR 1
WA JTAG #:4/E N & Flash, NH#hEE AN T 2MHz.

ffFH N E Flash it & SRAM [W#E (HJESIECE MG shACE ) FIN E Flash HI4mfE#(E
HFEF FPGA FE LR FF L HUIRES I H ARG P % RECONFIG_N, 50 AT g2 %) N B
Flash i& A T & S AR

NE Flash FIZm R EER. B SRAM HEZ AT e, MBS R G RE T
G BRI R SRR IR

/NEIES(LittleBee®) 5% A WA I3 F 4w F2 4 ik Flash 5 4h i Flash i
TE S SRAM HIIR %, NEIEC (LitleBee®) K Ik B A $SEHIN I T
JTAG i W HA IS bE, BB R STRHEE RIS TARIRAS (i 5L
JTAG #: 4w FE N ik Flash 54N Flash HIERVE, gwfeid F o #s 44 ] DL g

2
v
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5 BB R/ 4

5.1 e & 5

uG290-2.0

JRE IR E R TR, miEserils, R Pk RECONFIG_N HIA] 58 pi /e
LT DRSS N TR 2RI 8] AE TR A g B35 B
BREEMER

P AEA A R BC B AU, 77 SRR B M ER, #fk FPGA T
YEE e BB BN o P om s A E AN 2R, ] BLasad HoAhiZ 47 X
RAG AL X e I, R B B AR A G T IIED i . MODE([2:01H RiE#5
GowinCONFIG MZgmfefc B, H AT E e A nf LA B d sl F
7 OB L e AR X, ERLEEBHERE 4.7K, NHHFHAEE 1K,
y_.igl
RECONFIG_N. READY #iI DONE & 5/FhEC & B UAHG, i B E el E RN
GPIO, #BT5 BEARIELE AL B B 58 T e AT BT Ui AE B8 AZE F IR 2850 1 R G & 251 -
B EREERE

F P AT F B S B B T, HERR A AN 5-1 Bl
¥ 5-1 EE EHEEFRSE

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

FPGA

.|}—({ RECONFIG_N
KEY

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

/7 \VZ4
LED LED

o /I RE N MODE {HI AT INIRID T ¢ ; #5241 MODE % ik 52 &3 3 ik, &
241 MODE % i O &R e 5

e JTAG it & il i+ READY fl DONE 55 H{EK A S H B

e RECONFIG_N. READY F1 DONE A& %% H R I C A S ACEE, As2m e & Dhag

B LB RRE T HAMEZ RECONFIG_N FFE

9 F E A B ik it %2 RECONFIG N it B an %] 5-2 FiE] 5-3
FrR
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5 Fo B AN 4 5.1 i B AU

& 5-2 Ef LEFE
VeeMVeoxVeco /
* Tportready y
i
READY £
DOME /*
& 5-3 fitl L A FEE
RECONFIG_M X‘ ﬁf
1 Trecfglw P
READY \Y 7[
iﬁTrecfgtrd?n Treadylw i
DONE u—b:
Trecfgtdonel

/NS (LittleBee®) Kk FPGA 77 i I L IO I 2403k 5-1 s
& 5-1 EIEC(LittleBee®) KK FPGA F=MEFT LB F RECONFIG_N il 2R FS %8

SRR | SHE L RME | BOKE
W L] READY 1 EFHATIIETZE (Time
Tpoready. | from application of Ve, Veex and Veeo to the 50us 200us

rising edge of READY )
RECONFIG_N f&H P flikif % (RECONFIG_N

Trectghw low pulse width) 25ns i
RECONFIG_N T [#iH%| READY A2 % - [ I 4E
Trecgtrdyn (Time from RECONFIG_N falling edge to - 70ns

READY low)
Treadylw READY A H°F ik %% £ (READY low pulse width) | TBD -
RECONFIG_N T [## ] DONE ZRi% HE P (1 B ZE
Trecfgtdone (Time from RECONFIG_N falling edge to DONE | - 80ns
low)

!
MODEOQ=0 I} #5£(1) b F & £} [8] )y 200us, MODEO=1 i 4 50us.
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5 Fo B AN 4 5.1 i B AU

JSEE®(Arora) Z E FPGA 7= S S I S5 % 5-2 Fiw.
% 5-2 REEO(Arora)ZR ik FPGA FZREHT EFB M RECONFIG N fi &k FEH

SHATR | ZEE N BME | RKE
i L2143 READY [ EFHE IR ZE (Time
Tportready from application of Ve, Veex and Veco to the - 23ms

rising edge of READY)
RECONFIG_N {iK B P kb %5 ¥ (RECONFIG_N

Trecaw | 5w pulse width) 25ns |-
RECONFIG_N FP&iE3] READY AR H - i i 48
Trecfgtrdyn (Time from RECONFIG_N falling edge to - 70ns

READY low)
T readyiw READY 1% Hi~F ik %% & (READY low pulse width) | TBD -
RECONFIG_N ~[## %] DONE 2% FE~F [P B ZE
Trectgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
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5 Bt B AR A4 5.2JTAG it B

5.2 JTAG B &

E 2k FPGA 77 i) JTAG it B 20554 IEEE1532 FrifE Al
IEEE1149.1 i1 SR bR TE .

JTAG Mt B A 2 LR R B e 5\ B & = 2 514 FPGA 77/ i) SRAM
b, WGBS E L. S SHRTE R FPGA 77 325 Fr JTAG

fit B A
JTAG BEEEXER
JTAG Be B #E X AH R I R 5-3 Fiso
#+ 5-3 JTAG BEEEIRAEHE X
B AR /0 7Y Tt B
JTAGSEL_N! L g %ZTAG B GPIO K E ABCE & M, KT
TCK? | JTAG H AT
TMS? |, B 55 L4 JTAG H AT
TDI WS IS G JTAG HATH R N
TDO o) JTAG AT 50 5

YE!

e [1]JTAGSEL_N 55 115 IJTAG &I E N GPIO Jf Ha )8 30 TAE G 4 e fEH;
%t TN 148 (LittleBee®) K % FPGA, 24 MODE[2: 0]:001 i}, JTAGSEL_N &l 5 JTAG
BLE M 4 NMEI(TCK.TMS. TDIL. TDO) ] LA A 1% B 9 GPIO, {H & ik JTAGSEL_N
TiEH ITAG WK NI E 10, 75 Bk 2 BB N g =X DAk &

e [2] TCK Tiff PCB LiE#: 4.7K NHiHH.
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5 Bt B AR A4 5.2JTAG it B

JTAG BEEEREETEE
JTAG it B A e L R K 5-4 Fiw.

5-4 JTAG L BENEEREE

FPGA

— 3| JTAGSEL_N

JTAG PORT » TDI

» TCK

» TMS

TDO

A

o T JTAGSEL_N A Hiskmsr, F P 7E M JTAG &I Fl i i, 2 b
H AT MODE 18 1 B vl E SIS it (RIAE AR Bh. SUS BRI MSPD ik 40 A
AR S B A, P RS a7 JTAG MLEJS, SRAHE A PR,
JTAG EH45H GPIO;

o JTAG Mt B AU B4R A e = T 40MHz.

B 7T H R JTAG it B SRAM #1E4h, &= Sk 9E S 2k FPGA %

1 CUNEIE®(LittleBee®) K5 N E Flash MIHABFTE 2711 FPGA 7 i

[R5 SPI Flash 4w E/E thnl it ITAG & I T. dE5 R8stk E

Flash 4w lEiEL 705 ITAG It @A ZUAH A, 43 SPI Flash Hgm R

(B =3
K] 5-11 K¢ 8 i A4 Ak
AN, B2 Sk FPGA 72 5 SR ITAG 3964 idE, B, #8—4 FPGA

[f] TDO % %35 T —A> FPGA [f] TDI &1, Gowin ikt 3 3hiR 5

B —EH FPGA 234, MKUGHATHC & - 29 16 B0 & A& e 2 & 5-5

FIi7R o
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5 fic B A4 5.2JTAG it &
& 5-5 JTAG HEHR EEEREREE
JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK TCK
z z Z
™S > TMS 4 > T™MS o ™S
o o L
TDI » TDI > Z TDI > 2 DI > Z w
aouw oo w a9
TDO EB%TDOJ EB%TDOJ 58%TDO
T Xe o re o o Q W
< 1 1 i —
< —>
!
DONE. RECONFIG_N & READY 15515 itk 58 /& T4
JTAG e BN FFE
JTAG At B U e B & 5-6 fros.
[ 5-6 JTAG Be E1E R E
TeK : Ttckftco | _ Ttckp Ttckh M Ttckl
s o Tjeh e
™S X X
Do valid data valid data
Kb 8 AN S & L3R 5-4 FTR
& 54 JTAG BEEBEARFESH
SRR | ZHE N BAME | RNE
TCK B 2% tH & i 2 (Time from TCK falling
thkftco - 10ns
edge to output)
T TCK R B/ 24 HH RS A€ (Time from TCK falling | Lons
tokftex edge to high impedance)
Tickp TCK B #h & #] (TCK clock period) 40ns -
Ttckh TCK i 8l B P ] (TCK clock high time) 20ns -
Trex TCK i8Ik P[] (TCK clock low time) 20ns -
Tios JTAG PORT #17kf (8] (JTAG PORT setup time) 10ns -
Tioh JTAG PORT {##fH][H] (JTAG PORT hold time) 8ns -
UG290-2.0 22(46)




5 fig B A A4 53 HEHMEE ((WNEIEE(LittleBee®) 5 3 15)

53 BRZIECE ((UNEHES(LittleBee®) R X HF)

H A s A0, Rl AUTO BOOT it B, 2 &z SARE /N i
®(LittleBee®) X 4k 5 5k FPGA 7= i (17 i $2 30 5 P 3t 1) — e i B A 2K,
[REC(Arora) Ktk FPGA 7P i AN H i shic B . BRI, &
G FEEREINBE E T, FPGA B HAT AN B Flash B2EL HLA 7 %L
e L E

F P B s, e 7 2l ITAG 2 MR e B AU dn FE 2
FPGA [JN & Flash # (%K 5-4 JTAG I B UER R =KD, RIGIAT
MODE fE 5 “000”, 4 R4 H ¥ L H B H kb fil k. RECONFIG_N 4 il
I, 50 P2 E BB LRI B 5 e B R  F Pl MODE 1B 152 & v“ 0007,
i Gowin ZRFE4 14w A2 N & Flash 45 J5 FPGA & H 3L & SRAM 58 %
Hiash. WE Flash (B Sl N E R4 T TEEE, #2571
TERR

LT/ N %5 (LittleBee®) F ik (1 HiAth FPGA 77 F 5 HAE St — Ik
HESECE#/E, GWIN(R)-9 F1 GWINS £741 FPGA 2 EiX Wk H 3 5
BeE, BP EHJEE S E RN, #3440 CLE 347 P O E R B A
S E R R R ARG ID BAEH 1%, CRC RIS IR FFE AR
!

WE Flash ti H AR A — f LLAS BRI B B i VBB
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5 Fo B AN 4

5.4SSPI fit & A2

5.4 SSPI Bt EE =

SSPI (Slave SPD) FeE 3, B FPGA 1AM EsE, B4 Host i@t

uG290-2.0

SPI O E = 2 4k FPGA 77 i A7 HC & R

SSPI B EER B/
SSPI A I FIEC B & R 5-5 Fios.
3 5-5 SSPI BLEHEREM
(=1 B e E S i B
l, e _ _
RECONFIG_N B | RHCSERK ST B3 GowinCONFIG fit &
T Y ET A PAXT FPGA BH T4 A0 B
READY o (R 25113 FPGA JHT 4R B
DONE /o EHT s D e R AR E
RSP R 58 R gm FET B g FE T B 2 I
. , =) WL SZ A
MODE[2:0] A TS fic B 01k, READY LTS RAE
SCLK | PN
l, P SCLK X SPI #1EF 7%
CLKHOLD N WIES LA | EHT: SCLK W R SPI R T
SO 0 FPGA i Hi 34 2] Host
S | Host 6] FPGA #i N5
|, N 2 1 N7 75
SSPI_CS_N S | SSPI Frikfss, KHTFHER

SSPI B EER EHEREE
1§ SSPI it B AR08 =2 34k FPGA 77 5 e B i3 s = i &

5-7 AT

[ 5.7 SSPI R EMA SR RE

Host
CLK

DIN

DOUT

CTRL

CS_N

SCLK

Y

SO

SI

Y

CLK_

Y

|

Y

FPGA

HOLDN

SSPI_CS N

LN SSPIE B AU B 280, SSPI Az MODE {4 “001” , HoAth[H 5 & ) #2

FEiEZHKE 5-1.

SSPI Bt B & Bk 7 HHTH P SRAM BB #AESN, @19 FE FPGA 4k
[ SPI Flash, #@f% Flash #:{E %) MODE &5 SSPI Bt & #: = /) MODE 14
FHE, PR LATE Gowin ZRAE kA ik PR BL B 2 E S N\ SRAM B/
Flash. SSPI 3 [14afEaM5 Flash %3~ = E & 5-8 fis.
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5 Fo B AN 4

5.4SSPI At B 5

[# 5-8 SSPI 4w#EIMB Flash EEREE

Host

CTRL

Y

CLK

Y

Y

CS_N

Y

DOUT

A

DIN

FPGA
CLKHOLD_N
SCLK
SSPI_CS_N
S

SO

MCLK
MCS_N
M

MO

\ 4

Y

Y

vE!

H A1 GW1N(R)-9 #5437 ¢ SSPI 42 4M 4 Flash.

SSPI Bt BHEA A &

SSPI it & A i B 5-9 s

Flash
CLK
CS_N
DOUT

DIN

5-9 SSPI Bp B AR FE
READY /
! Treadytcs | . Tesnhw -
SSPLCS_N 5 y i %
CLKHOLD_N
sl W
4 X b
A Tsspis ? Tsspih :

SCLK ——\—/ﬁ

v J : ; i ;

) Treadytsclk g Tsclkftco Tsclkitco Tsclkftcx

50 { valid data valid data }
UG290-2.0 25(46)




5 Bt B AR A4 5.5MSPI fit B 1 =

I 7 Z 3% 5-6 s
% 5-6 SSPI L EHRA R FE&H
SR | ZEE X w®AME | &KME
Tscikp SCLK FJ4f & #H(SCLK clock period) 15ns
Tscikn SCLK 4 H P ] (SCLK clock high time) 7.5ns
Tsci SCLK %Ik HL P [3] (SCLK clock low time) 7.5ns
Tsspis SSPI PORT &3 ZK}[H](SSPI PORT setup time) 2ns
Tsspih SSPI PORT fR#£H [H(SSPI PORT hold time) Ons

SCLK T BT 254 4 i B 22 (Time from SCLK

Tscktco falling edge to output) 10ns
T SCLK I B #5514y th &1 FELIN 22 (Time from SCLK .
selkfiex falling edge to high impedance)
Tesnhw CSN & PRk 9E . (CSN high time) 25ns
T READY L F+i# %] CSN ik HL 1 [H] (Time from TBD
readytcs| READY rising edge to CSN low)
T READY EFHEFI%—4 SCLK it i (Time from | 150
readytsek | READY rising edge to first SCLK edge)

B 2 b L ERAN, SSPI RIS fi - 34K FPGA ™ it TRCE, b
A2 LT 26 A

® SSPI#Z1ffife

b S WK B BT — R C B I RECONFIG N A% B N5 110 IRA
o JHIHMIELE

T b A B P kb ik RECONFIG_N & L.

5.5 MSPI e Ei&E=

MSPI (Master SP1) &M, HI FPGA 1E N E8F, @it SPI
F B AR Flash 152U b RE 20 76 sREC B )i 72 . MSPI A B I 2

¥ MODE & I E N MSPIIRZS, ¥ FPGA 3T I H B HL P ik v i %

RECONFIG_N &, #1517 MAMEE Flash Sz LU 2R, CRC &

R4 MSPI EC E 45, H P AT ASEILERRAR K : 24 FPGA JH3)
TAEfE, #HAEFHFTNR, FHP LSRR B SRS N\ FPGA 4M#H Flash
P, 2 H & T AR il %k RECONFIG N B 3 [ Bl 2R 48 58 T H %
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5 Fo B AN 4

5.5MSPI fit B 1 =

uG290-2.0

MSPI Bi EERER
MSPI #5285 ) Tic B & B N2 5-7 B
3 5-7 MSPI L EER EME X
B AR /O 8 T
l, . . _
RECONFIG_N A | K HSFERK M B3 GowinCONFIG it &
T 4T A DA g A T g A B
READY Vo (EHF: 48115 AT R
DONE o P I E YRR B
TRH T 2R 58 g RE AT B Bl 4 A A B O I
MODE[2:0] IV'\] sgs |4y | MODE %HES, READY LJHRARFE
MCLK o) FPGA % tH i
MCS_N o) HikfES, KETFER
MO o) FPGA % i %d5 2| Slave
MI | Slave Hii N 2 FPGA
READY 155 LKA
FASTRD_N | iy P 2 3d Flash o7 ) #52 CR A Flash 132484 0x03)
K HEF: =ik Flash 15 i #: CR A Flash 3454 0x0B)
Ve

MSPI it B R I B iR 5 KA BE KT 80MHz. 44045 K F 30MHz /NF 80MHz i 55
BAE ] Flash s 17 1045 120 3 4B hi ik FASTRD_N & . 8% AR5 T 30MHz i,
FASTRD_N % & /I w] .

MSPI B E{R R EER R E
i MSPI i B A 0 5 = 2 34 FPGA 7= i HEAT G B I HoR =
Kl 5-10 7R .

5-10 MSPI Bt BEER EFEREE

FPGA SPI Flash

—— »| FASTRD_N

MCLK CLK
MCS_N CS N
Ml <€ DOUT

MO DIN

!
B MSPI BB 5 R 4G E, MSPI S MODE {6 GWIN(R) A “010” , GW2A(R)

N “000” , HiAthE & A EiE S B 5-1. MSPI B A IR A = T 30MHz I
FASTRD_N % JHIm] &7 .

I JITAG 2 4B B 2 dE g A2 2 /M5 Flash #34Fh i Bon =
K] 5-11 firos . 183 SSPI#2 M 4mAe 40 Flash fiE R B EE S5 K 5-8.
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5 BB R/ 4

5.5MSPI fit B 1 =

uG290-2.0

[ 5-11 JTAG ¥ O 4325 R Flash RERERERE

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

BLEH ITAG #: D4 FE4M Flash (BN RS, HoAb R & LS S %8 5-1.

oSk FPGA F= il i E o2 5 HSCRF— IR A 31 MSPI L B #:4F,
GWIN(R)-9. GW2A(R)-18 1 GWINS Z 4177 fh£E M 5 T 34T T Bh oAb B .
GW2A(R)-18 5% FPGA SCRFE I — KL B #1F; GWIN(R)-9 f1 GWINS
2% FPGA L ERIIREC B #E. F S MSPI L& R, #a) bLd%
HE SRR IR B IR B E B kAT EEHT G B A - 5 B0 R U R R R 1D SR iE
Hix, CRC RIRFRMIELHR. A Lds e AL B #:4F 1Y SPI Flash
Hudhik, 3@ Gowin Z=YE A T H N o 3X 5 R KBRS T C B2 I XU
NH PR TR AT SR LR R
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5 BB R/ 4

5.5MSPI it & 15,

uG290-2.0

ZERE
ZHEAE (MULTIBOOT) & MSPI it B AATA M S, &5 FPGA
MRl — 58 Flash (PAS A ks B b R 2 ds T e B g A2 . H AT
Programmer 34 S RFAE A R 15 O T4 2 EURFA B AR I g F2 21 4150
Flash #, #lagmfEthbl > 0. F P 7ERT— /N EERRRAE 5 N5 —IRECE 11
EE IR B i b cttl,  FE SR AE AN B 5L R il I ik RECONFIG_N Y]
P S e AL B . S MSPI LB U FPGA 77 i 3 3 e A
Z HELE B RERAEN T
1. 7 GowinYunYuan #4447 BitStream AL E JEPE, 7£ SPI Flash
Address i AHE R % B~ — BitStream KI5 sk, W& 5-12 fiR;

5-12 % E T—" BitStream B3 Zhitbht
w Configuration [ilﬂ—hj

| Synthesis I Place & Route Dual-Furpoese Fin BitStream |

Enable CRC Check
D Enable Compress
[ Enatle Encryption (only support GHZA)
Kew (Hex): (00000000-00000000-00000000-00000000
Enable Security Bit
Frint BSEM Initial Value

D Background Frogramming

Download Speed MHz): [2.500 (default) -
| SPI Flash Address:  OOFFFOO0 |
VSERCODE : @ Default () Custom |00000000
Bit=ztream Format: @ Text () Binary
1] 4 ] [ Cancal ] [ Apply
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5 Fo B AN 4 5.5MSPI fit & 55
2. 1E Programmer X {F ik B gmFESME Flash, Jf 1% B BitStream HIHZ 4G 4w
TRk, A gmiE b 5 1 B IR R B RS shihhk AR, anf& 5-13
FrR;
5-13 & BSMB Flash HI4miE it
'C;.\':,.r Device configuration [ Pl X
Dewice Operaion
Accezzs Mode: External Flaszh Mode "I
Operaion: exFlaszh Erasze, Frogram - I
Eraze and program the external SFI flash.
Make =ure the config mode iz "0117,
Malke =zure the config frequeney in fz—file iz less than BOMhz
¥30Mhz must =et FASTREAD W pin ).
Programming Options
Programming File: D feoftware/Gowing 1. 7. 10betafworkdwideo_ruis D
External Flash Optionsz
Devi ce: [Winbend H25Q64 - |
Start Address: Q000000
l Save I I Canecel I
3. il “Save”, SERTA BitStream )3 shibhk fgm AR b hE 5
4. fF G T kR fih & RECONFIG_N, SZILZ A BitStream I RE I #e.
!
o ZHFIEFEAANH LML ik RECONFIG_N #HTREHIEIH, 23hmb)E
Ja B R 2
o  FPEM Z EEE AT UHE L LURRREEE RN, B IR S A 2T — AN LURRR 2
PP 8 i 5
e  SPIFlash HEaNLC 12 A2 762k, P Al E 1) /& ADDR[23:12] /bl 7% H] .
BT ERAAH— F Flash L& — F FPGA TG IE, = = SR 1 FPGA
PE SR — A Flash Bt B £ F FPGA FIf5#i: 5 SPI Flash EL#ZHIER)
FPGA #4F K H MSPI BL B, HAth FPGA KA SSPI 5 SERIAL Jit & 15
o BARRHEAETT R SEMA AT . EdonmEaE 5-14 .
!
We B #7240 5 FPGA ) MODE {H 1% 24 MSPI Al SERIAL B¢ B {5 # 2 MSPI
A SSPIREERIAN . "z 3 FPGA 77 i M AN SCHF £ 7 Flash B & [ — v+ FPGA 1%
.
& 5-14 — k7 Flash EEE % /7 FPGA FEREE
TBD
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5 Bt B AR A4 5.5MSPI fit B 1 =

MSPI L EER T FE
MSPI T #A Uit I an i 5-15 Fios.

5-15 MSPI &&= FE

READY /
4 Treadytmcsl
MCS_N b /
;1 Tmspis # Tmspih :
MO { : }{
" Treadyimek T Tmokn ¢ Tmdk Tmakp "
MCLK m
*“Tmclkfico ;
M { valid data X valid data A
FHOCHIN FF Z 840 3& 5-8 Fs .
# 5-8 MSPI B BRI FEH
SR | ZEE X RAME | BOKME
Timcikp MCLK i %h i #(MCLK clock period) 15ns -
Tmckn MCLK = Ha *F I [l (MCLK clock high time) | 7.5ns -
Tl MCLK s &% FE “FiJ [B] (MCLK clock low time) 7.5ns -
Tmspis MSPI PORT &7 [ (MSPI PORT setup time) | 5ns -
Tmspih MSPI PORT 4455 5] (MSPI PORT hold time) | 1ns -
- MCLK T B35 21 K 4 tH F %€ (Time from MCLK | 10ns
melkftco falling edge to output)
READY | FH# %] MCS_N K FE~F I [E] (Time from
Treadymes READY rising edge to MCS_N low) 100ns 200ns
READY EFAWHE|ZE—A MCLK i [H](Time

Treagymok | from READY rising edge to first MCLK edge) 2.8y 4.4us

Bl 2 LR AN, [ MSPI AR &= SR Rt Tl E, B
T BAR 25 A
e MSPI £ 1{#ifE

b SR B BT — VR B I RECONFIG N A5 8 Jy %3 1/0 R4 .
o EEIFHIEE

T b A B H P kP i % RECONFIG_N % il
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5 fig B A A4 5.6 EFHEE ((WNEIEE(LittleBee®) 5 J 3 1)

5.6 WEBHELE ({N/NEIEC(LittleBee®) R H)

XS BRI, Bl DUAL BOOT BLEMR, 2m S/ NEig
®(LittleBee®)FK EAE 5 2k FPGA 77 i ST i — R id A . XUS ShEC B A R
T, FPGA 4 WA Flash 1528 L 47 Bt 52 i it B
E!
7E DUAL BOOT 30T, 4B Flash AT BURFAIER, FPGA &2 )\ flash In#sh
.

XU B B A R T Bk B 2 1Y) MODE 1, W B Flash A4 ELR,
MM Flash BEIREZL T RS MSPI LB AHE, i55%K 5-10. WE
FRCE AR AE T 2 FIRC B AR RS, P AT DU R A G 7 R BR I B 2
SR XY VA=

GW1INS-2/GWINS-2C 5  SFrHIXUS shlc B AR 5 /)N 5 g
®(LittleBee®) F ik HAh 24 F 15 4T X 5], GWINS-2/GWINS-2C %[5l B4
XN B Flash, Frblf#H DUAL BOOT #zUH), GWINS-2/GWINS-2C £
AW E Flash Z 183547 )4

XUE B B AR AR an ] 5-16 Fw .

& 5-16 WE shEL 1R FiEE

( start )

<
<
4

o

en
¥E!
MODE % &N “110” i FPGA ek £ Mo Flash 3.
X T GWIN(R)-9 F1 GWINS R 517 i, To il e MR = 0UE SR &
FPGA Y5 HF 4 IR B 5
o R IIFEIAE IS B 3 IR, 3 IRIKRIMUG I FE 1 — MR AT I &
W& Flash 1530 R EEH46T O Hhlik;
e MODE N “110” I, MAMES Flash B30 3 k2 vl LG BEA [F
Ja bk, J5AHhE FE E U IE I IR S N LR A, /M 3
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5 BB R/ 4

5.7CPU it &%=,

RHC B AT 2R N 28 e NN & Flash 23
® X GWINS #5177, A LASCREE BN RMUE ) 2 I 8 22l 8@ 4E, =
e EE R AL .
!
SPI Flash J5 ai#ihbik 12 263k, A7 o] % B 12 ADDR[23:12]#) ik 7% [H] .
GWIN(R)-4 #544 H 7 A SCHeas 4 B SR AL E., == - SR 8
FRAE 7 IX PR AR XUE Shlc B 7 28, VEARME BiE 2% T TN101, 27
= F-F 1 GWIN-4 54 /7 DUAL BOOT f# 7%,

5.7 CPU BL EHER

uG290-2.0

CPU it B#i X, Host it 8-bit 17 5 B EE M 442 L 3 = =2k Sk
FPGA 7= 37 &, CPU A BRI M2 5-9 s,

# 59 CPUBLEEREM

TR o %R | i
RECONFIG_N 'ﬁ PHBSSL | e piko: 733 GowinCONFIG FRE

T T D T A R
READY Vo GHL P 45 ) S PR R A B
SONE o BT, R R E

EHT o 5 g T T ol T B2
MODE[2:0] L S e, READY LAHIRH
SCLK | NI

I, W59 | T CPUEERRL

CLKHOLD N 1 45 (s CPU B2

S e
WE_N | 0:

1: i
o701 o Wi R 1: CPU AL EL RS (e M

' T, L G U T By AT B0

CPU Pt ER A & Hon E WK 5-17 Fios.
5-17 CPU B EER EEREE

Host FPGA
CLK » SCLK
DATA |« /8 » D[7:0]
WE_N » WE_N

CTRL » CLK_HOLDN

YE!
N CPU B B A/ 245K, MODE Hi%E N “1117, HABRE 2 & Mg S %
K 5-1.

B 2 L FL SR AN, AT CPU AR R i 2 2 24K FPGA P it AT I E.,
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5 FE B AANH 5.7CPU it &%=,

AT e PA N 251
e CPU EIN1#fE

b S WK B BT — X B I RECONFIG N A% B N5 110 IR
o BRI E

T b A E T kP i % RECONFIG_N & il

5.7.1 BECERTFF
TERCE 2 AT HffR Config-Mode CL&RCE N 111, 7ERCE ¢ )5 DONE 2
b . W DONE 5(# READY #hi{%, ¥iBIN & R .
Bo B FEH, £l 24k D[7:0)#% Kz (MSB) 7, FPGA £ SCLK
R R
& 5-18 CPU Mode BCERFR=E

s [ L[ L F L _fF 1 F 1 71§ 1 T 71

D[7:0] 77X byte0 X bytel ) byte2 X JB ¥
WE_N 7 I
CTRL %) {f
Ready ﬂ
Done ZA ,lf}’ /—
Reconfig_N ﬂ
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5 fig B A A4 5.8SERIAL il B 1=,

5.8 SERIAL B E1E3

SERIAL Fit B #55X, Host 8l 8474 1 6 & = 2 Sk FPGA 7= A7 Ad
H. SERIAL fit B0 M S A E R DR BN, SERIAL Bt &
AW LR A S5 N FPGA, Toi: ) FPGA #3152 %diE, [K1th, SERIAL
fic B 45 6% 15 B ID CODE #1 USER CODE LA S IR A 27 7 4815 2 . SERIAL
Fict 2 A X () B 8 R 5-10 BTl

2 5-10 SERIAL L E#EREME X

=8 B e E:S:!] B
RECONFIG_N 'h'j‘] MEE fICH PRk : JH3) GowinCONFIG Fit &
DONE e R iﬂiwiﬁiéﬁﬁﬁaﬁ
ICHL P R 58 g P B g A P B 2R T
MODE2:0] WAL s, READY LA
SCLK | EPNINE:]
DIN 'h'jﬂ e LN E
DOUT o e, R T FPGA IR SERIAL Ht B i

SERIAL it & #5201 iE R = K i 5-19 Fiross
[# 5-19 SERIAL EEEEREREREE

Host FPGA
CLK » SCLK
DOUT > DIN
!
HEy SERIAL It BRI 5/ R4, MODE iy “101” , HoAth[f 2 & I 8k 5%
5-1,
SERIAL it &

SERIAL Jic B U 7 18] 5-20 R .
5-20 SERIAL Ee E+#&AFEE

READY /
g' readytsclk ¥ " serials " Tserialh " Tsclkp "
SCLK :u‘ \j :u‘ I\\
S =
DN Valid data Valid data Valid data

N\

RIS FP 28004 5-11 Fos
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5 FE B AANH 5.8SERIAL il B 1=,
F2 5-11 SERIAL B EE RN FE2H
SHELH | SEE X B/MA YN
Tsckp SCLK B 4f & #A(SCLK clock period) 15ns -
Teerials SERIAL PORT %37 [A] (SERIAL PORT setup time) | 2ns -
Tseriain SERIAL PORT f#Ffi [i](SERIAL PORT hold time) | Ons -
- READY EFHEFEIEE—> SCLK i & (Time from TBD )
readytsck | READY rising edge to first SCLK edge)
Bacim /2 B HL R AN, [ SERIAL #0034 FPGA 7= i b A7 id
B, e LR &M
e SERIAL #ZI1{fifE
b S WU B BT — VG B I RECONFIG N A58 Jy%3 1/0 R4S .
o JEAIHIIECE
HHT b HECE I H Bk i & RECONFIG_N % il
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6 LLhFA I BCE

6l:|:fl%iﬁjcﬁ=ﬁﬂi

iz PR FPGA 7 i 4 RE AL BAH DR R VE 75 2245 & IR B AT BEAT 2 10
BeE . ACHE T 2O HEACEE AR A AR 5C AR 3R THUNT UARFA ST A G B AH I8 T
AT T ER AR OB AR E R, BCEEMEMMARERIES % 4.1.2
FCEE S .

ez O R C B O 1 2 e R AR, E FPGA 7 i B LERF L SC
PERERVIIA T CRC B SR IF W E T 4. Bdfaiic B iR b SEm s
B NBE T A, SR AR TR 25, DONE /5 5 Hufik. WE 1%
AL PR IR SE B B R, AR P VA AT Rl A
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6 HURRACIFRCE

6.1 B & iXINIZE

LU ARr I B A2 R DR (1) i B A 1S 2% | 6-1, Bl Bk dE CRC K
fiRE. LLRFMEYE EYE . M HHKE . ZeM ik E . MSPI L B AR IERE .
ZHALE AT SPI Flash j5 3l & . USER CODE % &% . SPI Flash
Ja s 12 A2k, F P AT E 1 2& ADDR([23:12]f Hihk 2(H]

6-1 ELE &R

Wy Configuration I. 7 &]

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

Ensble CRC Check
|:| Enable Compress
Enable Encryptionlenly support GHZA)
Key (Hex]: 00000000-00000000-00000000-00000000

Enable Security EBit

Download Speed MHz): (2504100 (defamlt] -

SFT Flaszh hddre=s: FFFFFFFF

UISERCODE Q0o0aa0a

e

2 S VP 1 B R 03 e A o e B I, P P R L
Frm BT EC S, BT LRI i R 0 22 45, NRERE B AR AT [R5 48 e KBR
Hb A58 T PP A (5 A

6.2 BLEZIEME ({NRER®(Arora)ZiEZH#F)

uG290-2.0

=72 SRR ER®(Arora) 5 FPGA 72 il 324 HU R B i , i 128
bits 1] AES fn% 5. I i L RR A B B R RE T
1. 7F Gowin z JEEAEH N 02 360 A il LR IS4
2. 1E Gowin JmfE iR o N\l % 5 SHAF N\ FPGA;
3. KRR IR RS2 5, S BAT IR AT
P AT o
BT G, S sE A B T B TAE, BUBEMNT RS, 23 FT
¥ T4E, READY 1 DONE {25 Hifik.
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6 HURRACIFRCE

uG290-2.0

BN M7 4A
IR A A NI B R TR

1. 7TV A N A AR

2. {ESEHF:LFIEFE “Project>Configuration”;

3. R “BitStream” T1%%, 4)i% “Enable Encryption(only support GW2A)”
T NERE, K 6-2 .

& 6-2 MEZEBHRESZ
"w Configuration l )

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

Ensble CEC Check
[] Enable Compress
Ensble Encryptionlenly support GHZA)
Key (Hex): 00000000-00000000-00000000-00000000

Enable Security Bit

Download Speed MHz): (2507100 (default)

SFI Flash hddress: FFFFFFFF

ISERCODE Q0o0aa0a

TNV B AV B R i 5 3 T R R 1) S N B FPGA [ P X
e E A REMENT N B LU AR O 5 PG A

RNREER
fife B B B BN T E TR

1. ITJF Gowin ZmfE%k

2. it FPGA 23

3. AR AER: Configure Security;

A, FEHLH S B3 ON RTINS 2 A R write V¥ S N F FPGA,
i 6-3 Fiur .
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6 HURRACIFRCE

& 6-3 MERARES
i N
w Security Configuration I. ? ﬂh]
write ] [ read ] [ lock

Lock ! RBefuse for writing and reading i
Read ! Display the key (when unlock)
Write : Frogram the key to FPGA -

L =]

A% 2 5 N R JE o] LB ST SR EUEE A Rl BN I T I
1k,

SAE NI G, P AT 13 lock fiy &5 254 “AiBE” £ FPGA N B,
ZJE AR 0 B A B U 5N ARG TR BAME TR AT B o, SR
EHAEAMAREN “17,

WEMFEHG, &R R EdE R A 5w LA G A e
. AEI0%s LR A s B BC EAN 2 % H R
YE!

o Fint-31k FPGA W HWIIAEFTA M 4N 0, JITHPEME s 1 5

JoiEeglEl 0. Filtn, AR REREEE S N EHE

00000000-00000000-00000000-00000001, . Ji5 1% B sbh s 14+ 1y 5 BH B S LG Az 9 A 20 i

1.
o TEM{EZBEiES% TN654, GW2A(R) %1 FPGA /i AES Z4HYmfE T o
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6 HURRACIFRCE

6.3 BCE XK/

o FPGA 77 it B E R WS A ig =0, ARG B
(R 3L AKE TU(ASCl) B ST A R RS B gk il U S0k o SOAHE 0
ISR fs, R Bl “I7 JFkAT R TERE R, HAhER 7 2 Hd
WEHE. R S E S 4 N bin, HABEERGEE, O
B H TN RXGFE. F P o] DUE Gowin 2 YR 844 R % B A7t i
1. 477 Gowin =JRHAE;
2. 1F Process &I A4 .15 Place&Route %4 Configuration 11

bitstream;
- N \ 52 >, . —
3. {F Bitstream Format i 1 7% £ Text af Binary #% =X RI AT, 41 6-4 FTs
& 6-4 LLAFRMNERR
Wy Configurations S
BitStream
4 Synthesize Ensble CEC Check
General [Fl] Ensble Compress
4 Place & Route [7] Enable Encryption (only support GH2A)
Genera | T i) [ e D T e TS =
Dual-P pi
usl-turpese fin [7] Enable Security Bit
BitStream
Frint BESEMM Initial Yalue
] Background Programming
Secure Mode(device can be programmed only once)
Download Speed MHz): [2.500 (default) A
SPI Flash Address OOFFFOOO0
VUSERCODE : @ Default () Custom |00000000
Bitstrean Format: ®) Text @ Binary
0K I I Cancel I I Apply

ez PR SORF LURF IR B I e 4, e Le ) 5 P B BETHRE G, AR
R SRR IR 48 1 BC B SO R, Wik 6-1 w .

= 6-1 B =¥ 54 FPGA Z=REESTHEAN

WHR TSR ICON W-'EL
1,152 84 KBytes
4,608 217 KBytes
8,640 435 KBytes
20,736 887 KBytes
54,720 2269 KBytes
!

uG290-2.0

TP B eI RSO RAN, JF BB SO R AT IS 46 . 1] SPI Flash 17 fifi 4
PSP 75 B SR
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7 ZENFEE

uG290-2.0

7&“%1‘5%%1‘5

F P FPGA #E4T#T, 4tk i) B2 — DM REN S RN K, modk
SRR RIS B PR R T — RP 2 R 35, N B R
BRIt 7 5e 3 1 2 et AR L] .

AAE TR = B
o TCETFFUAHT, MFEW M H & LLRRR S 1 Ak
o [ilBItFEH, H0FST R I AL AR I A
o METERG, #fFENTAERE, BEM— VIR EHEIE K .

“ANEr B RN B AR
Be B FFEEEI

i 2 PR R AR ST L B B, 152 UL T B3R
1. HHTHECE RS R
2. BERFEAF AT AR, R B SR SO FPGA PR i
3. R BE AN g A AC B AR T SR SR R

R R, AR S ORI 1D, AR e S P e
B AR B T 1 1D HEAT A, R SO BRI AT R, I, FH ik
B LU R B A M e N AR VE R, O T RAE R
!

m 3k FPGA = i A FREE M ID, DUES HAh R 5075 3k T X 7. EH Gowin = X

PEAE R LERFR O b E S n 7 482060 1D BiEsE 4, H R R RS TRE e B R iR 3%
(R

EcEgES

Fo BRI Ia)n, s iF B S LU RS SRS 1) 1D 5 B AT R, RLde i
R RmAERC B R . D9 ik LRSI A e L P 1 DU AT A i e vl
RAEMER, mo PSR CRC K51 75 U G LA S (19 B
AHEARALEH S N FPGA, B FEuT:

Gowin z JREAF AL 1l i ELRRR Bcdis b A Botht S5 #OIN N 1iZ BObhb X [
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7 ZENFEE

uG290-2.0

HHE i CRC KIS, iz - ARG FAE SO (1 A b 2 AWt 2E i
RES, 5 E RIS AT LU, — BRI IR R, 2 Jm I Hs
HeAms, BE e DONE 8/ A mst, Sfeiift A Lot CRC
R AR R o

BcETmE

FLE e e, ARYE B R g A B, AOF A AR B A
SRAM H1 52 i E B ELE ARG E N B Flash o (/& 14%(LittleBee®) % jik
FPGA 7= it SCREAFEE N B Flash H1.).

o X TN#k3| SRAM %, Gowin Z 5 B AE A2 i b i B0 1 A2
HEHINRE T eh, AT P AR SRAM HR R U
o X T1AfEEN B Flash H %, WAF5ERK Flash gwtEEe(E 5, Flash
B ANE EsE, 21EFrE s aE K .
tbah, NERES(LitleBee®) Kk FPGA P2 I E EZI B R, HTA
B SN R A T E R, T RO R 1 e B R s A R 1 R
[, N H PRt 1 B v ) 22 A R L XU s O F P 3R 48E 1 — P& ik 3,
P A DR YE B & 75 BRI & 2E &40 7E /M Flash A
!
B ESAEAGHANE Flash 1R 227 3.
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8 S AR AL

Sﬂﬁﬁiﬁﬁ%ﬁf

B FAREAE 2 ITAG BLBE BT R, FEE 0 N KEEMEE: Kit
F- 454 BSDL SCAFHET 24 0F IR A 468 3 E4AH X FPGA B8 _E 4134
Flash #4742 BR A1 54
S AR R
1. K FPGA JT A BGER ] PC I L H;
2. 17 Gowin gmfEE 4 O 2 19 1F
3. 7f Operation T /7 A7 #5446 Flash 1, 3F1E A% () bscan 4k,
i 8-1 Fior.
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8 S AR AL

& 8- a R PR rEE

{4 Programmer - Untitled* = | B8] X
File Edit View Design Tools Help
T = = — p— g, e m -
el asez] | O»
lEnal:lel Family 1 Device 1 Operation 1 File l Checksum l L
m GW2AR GW2AR-18  exFlash Erase Program in bscan  Di/software/Gowin/1.7.2beta/wark/ledwate... 0x779E ("
{ Y
W Device Configuration m
Dewice Operation
Aeocesz Made: External Flash Mode ']
Operation: exFlash Eraze, Frogram in bscan "J
exFlash Erase, Program
Erasze and prozram the extermal 5FexFlash Frogram
Make sure the config frequency ip exFlazh Eraze .
: exFlazh Eraze Frogram in bzcan
exFlash Program in bscan
Programming Optiens exFlash Frase in bscan
Programming File: T. Zbeta/workfledwater/impl/prr/ledwater. f= E]
< | . 3
External Flash Options
=
Dutput 1 i finbond #2506 -] g
Start Addr=s: 0x00000000
[ ok ][ Concel |
—
Output Error Warning | Info |

AR ERAE HREXT FPGA 4MEk Flash #H4TH#/E, T6iE%f A E Flash 8%
SRAM ATHRAEACE . A HMERERFEIME Flash B A% 580 FPGA
MODE {E ¥ &, (HEMEL T %3 ITAG Zafesh i Flash 751, LA H
BRI gm TR B2 .
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9 SPI Flash i%&#%

uG290-2.0

9SPI Flash &+

R FPGA F= i SRS SPI Flash #34F#AEHE & sk 9-1 fir

~, M3 EE WA Mxic 71 Winbond 72 55 & 2k, JHE EH

o S

i

B FIPIE R4, 13k 9-1 Fion, & FPGA #R] LA iZ Flash i hn#g.

2R 9-1 SPI Flash #E#54

BRAE =
Read 0x03
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