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TR

FPGA /ENT884f (master), J@id SPI #1035 MAMEE Flash

MSPIRCH B LR MR T B R

SSPI FPGA 1E A+ (sLave), SR EMNL (master) dEid SPI 2
15 N R 347 B B A A2
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HRFE K. AR B A DG IR RE % e I B D RE,  SUA] DA E I
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4.1 BEEERFIFR K E RiE
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VE T AR C AR A 2 AR A RS e da e A e R BRI R A DL

iz 3R FPGA 77 b iy S ECE A R E IINR 4-1 fos, R dibs

=41 EEMIIR
GowinCONFIG
15 ) A7 TR 1 JTA
=B 110 Z£4 | JTAG ggg_)r 2c SSPI | MSPI gggl'_l' SERIAL | CPU
RECONFIG_N | v v v v il ! !
JTAGSEL_N I v
TDO O v
T™S l v
TCK l v
TDI | N
READY 110 v v \ v v Al !
DONE 110 v v \ v v Al !
MODE[2:0] I \ v Y ! ) !
SCLK I v ! !
CLKHOLD N/DIN | | v v !
WE_N/DOUT o Y !
MI/D7 /0 v !
UG290-2.3 o




4 FEE A

4.1 BB BB S 2 I

GowinCONFIG
& 44 TR RE
SR IO %% | JTAG éggc% PC | SSPI | MSPI [B)ggl} SERIAL | CPU
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RNEKRALHSE & 1/O R R, &SR0 FPGA 77 i SRR e B
[ B D 1O 1 H TR 2511 FPGA b H G AR HEAT AT i B e VE 2 1
L E AR E S BE AR E WA .. AERIE, #RE N P
2, FL IR Pk B B 3 T R B I Th g

Varll |
®!

FP BB IR RT3 R B A1 BRI A6 E AR S AR S I B R . 0 T3

Wi C B A, T ST R AL,

Sy FPGA #EA M AR HR AT B0k

fo B A HIE TR 4-2 Fis.

F 42 AL EEME R %R
WE A i a=Runll L]
o TMS, TCK, TDI, TDO 1E % & &,
AR JTAGSEL_N 1E4 GPIO.
JTAGSEL_N BN HIC & % -
JTAG PORT

BENIE /0

® JTAGSEL_N=0, TMS,TCK,TDI, TDO /£
N E S,

® JTAGSEL_N=1, TMS,TCK,TDI,TDO 7£
i & 45 15 1E N GPIO.

2C PORT BIRE SCL,SDA 1E 3L HRC B & .

WE I 1/0 SCL,SDA 7Rt B 45 K J5 1FA GPIO.
N SCLK, CLKHOLD_N, SSPI_CS N, SI Al
RS \ D_ LCSN, SI
SO AL HEEE .

SSPIPORT SCLK, CLKHOLD_N, SSPI_CS_N, SI Al
L \\ _Tt@‘ I/O b _‘ b _ ! ’
BENHE SO 1ERL & 4 4 E{E A GPIO.

MSPI PORT BRUIRA FASTRD_N, MCLK, MCS_N, MO f1 MI

uG290-2.3
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4 FEE A 4.1 BB BB S 2 I

BB A 15 BT i
YERE F T B &
o3 FASTRD_N, MCLK, MCS_N, MO A1 MI
BENEIBIO | e w5 (2 GPIO,
BINIRZE L E & .
RECONFIG_N
- BB N 1/O lL & &5 R 5 1E N GPIO,
BINRES LR EE M.
READY
BB N 1/O lL & &5 R 5 1E N GPIO,
DONE BNRES LR E & .
B N 1/O lL & &5 R 5 1E N GPIO,
vE!

o [1%T JTAGSEL_N AE: e HRI&R1F, I ITAG EMEHMZEGIN, @iHF
7t FPGA - HRTHIR 417 MODE A& 1# FPGA HEATHCE B 1E, DLk G AR LU RF AL
PR EC B AR . P B TEhdT JTAG BL 85, SN, JTAG &
A5 GPIO; X T /N i4®(LittleBee®) X % FPGA, *4 MODE[2:0]=001 i}, JTAGSEL_N
B ITAG LB 4 NME (TCK. TMS. TDI. TDO) #] LAH % E N GPIO, {H
JEUHT JTAGSEL_N ik IJTAG B VK SE NBCE 10, 75 ZilasfF Bk N g i
PAPKSL -

e [2]SERIAL 1 CPU it B #0815 HAREC B UIE A, ek ik B4 GPIO,
{H A 21 3 S0 R T4 Al A G B A X ] LA B GPIO.

REEMEN

I Gowin = IRHF I E B HE H

1. 477 Gowin =Yg AEHHAH R I T A%

2. TERHF:LFIEFE “Project>Configuration>Dual-Purpose Pin”, #n& 4-1
i

3. AT R T B I 2 S O

UG290-2.3 10(84)




4 FEE A

4.2 BL B E T e I 5

E41BEEEMERRE

s Configuration

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

Download Mode: |JTAG

d

Use JTAG as regular IO
Use S5PT as regular IO
Use MSFI asz regular IO
Usze READY as regular IO
Uze DOHE as regular IO
Use BECONFIG W as regular IO

1] 4 ] [ Cancal ] [ Apply

4.2 L EEMITRER M H

RECONFIG_N. READY #Fl DONE & il j& & Fit 200 2 FH 21 )45 i
FA T B I T AR AR R 1 B O C B L A B G T

* 4-3 EBIThEE

B ALK

Thie g

RECONFIG_N

TENECEE I, BB NN, HA W L. [KEPER, M4
T FPGA 42l & B A7 ThhE, RECONFIG N hifkit FPGA ik
TR AR B #/E. FPGA LIRS FZFLEFHETF, EHEf
5 1ms Z Ja 0l AREIK .

RN E S IR, 75 ZE— M 58 A>T 25ns K HLF )5 3)
GowinCONFIG Bt E L, ff 28 /F4% 8 MODE ¥ B {8 33T in#k LR
B, P ta] DUE e S B s i B, TR B SR ik
A TESACE ; /BN GPIO B, REgH4E output 2881, AR AL
B FER3AT, P E ] RECONFIG N & N 3500 H a8 B
LT

READY

inout ZRAVE I, = HSFE R, R READY imEk FPGA A #e T
B#ME, READY {5 5H K5 RH 28 F Bk X RECONFIG_N 1]
YENEC B Y, #4 output 2824, 1] LI4R/R FPGA 4RI RES 2T HC

B YRR E &M, READY (55 M HRCE KRN, T

uG290-2.3
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4 FEE A

4.2 B S ThaRe &S

B A4 K

The g

READY 15 5238 MK . 54 input 2878, Fi P alidad B s ke
P HMEE N NHi K READY 135 LAGEIR IE B i 2.

£ GPIO K, B FI{E input 2% output 257, READY F4E input 8%
[ GPIO B} AR UEAC EFF LA AT HATLEE N 1, BN FPGA TiE#ATE
H.

DONE

inout REVE . FPGA MLEMIIMAREES, BLEMIIS DONE {5
ShiE .

TENTCE S IR, 258 output 227, W LAFE/R FPGA Aic & i f2 2
BRI 4ECE RIS, DONE {55 AT, S43 N TI/RIRE;
Wi B R R 58 B B S s, DONE {5 SRR IR PR S . BN
input 287, H Pl 5 SR RSN A Rk DONE 55
PLIEIR HE AN 1. RECONFIG_N 5{ READY {R#:K IR ZS
i, DONE & 5 e IREFEM ARG FH JTAG HEELE SRAM
i FEH, DONE 55 MEKAESHE Lo

£ GPIO K, B A input B¢ output 2574, DONE Fi{E input 28%!
) GPIO By FAREEC B i KA EAN 1, BNERELR S FPGA
Tk N PR

MODE

GowinCONFIG fit B i GERE 5. 1ENACE B, RACHHIA,
W gg R, &2 ik 3-bit 7% . FPGA b B Bl B P ks fiok
RECONFIG_N I, 23:4R%E MODE {8 i A AH M ) GowinCONFIG 1k
&, B MEA R FPGA 77 MODE X B (1 BC B AR U A
ANFEl. BT RS E W E AR, AL fhr MODE & IR
sehdrE ok, R H kY MODE 4 BI7E 2a 1 N 36 O, Ak
SN A PINOUT Fit.

MODE & 1% GPIO i}, W HE input 5% output 284!,
TEEENZ, X MODE EMUARN, 75 EH 1 A alifl f P fd ok
RECONFIG_N A R4 %4,

JTAGSEL_N

TENECEE IR, KA NN, WS bhi. WRERFEREFRE
T ITAG EHE M GPIO, NI#s b a7 — XL E 5
JTAG E A2~ GPIO, JTAG L& IhRERAL, H s Fifk
JTAGSEL_N #ATE; WA RIEE JTAG EHEH, N ITAG
A& Dhae—HE P . 1EA GPIO B, =] H{E input B output 357,
!

JTAGSEL_N &5 JTAG BC &1 4 MEM (TCK. TMS. TDI. TDO) &N
GPIO R F{EH R & : JTAGSEL_N ¥ N GPIO I}, JTAG & R BefE A
BEW, JTAG BH&E N GPIO i, JTAGSEL_N HAefE AR E & .

st/ #i%S(LittleBee®) K %k FPGA, 4 MODE[2:0]=001 i, JTAGSEL N %
5 JTAG Bt B/ 4 NMEH (TCK. TMS. TDI. TDO) #] LLFEIN % & N GPIO,
{HI2 BT JTAGSEL_N Joikft JTAG B IR N E 10, il asthEFitEA
i DR

TCK

TERNBCEE I, KA.
JTAG B BB AT N E I . 1y GPIO I, ] HAE input B¢

output 27,

T™MS

TEONECE S IS, RAOuMA, WEES Ldi.

uG290-2.3
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4 FEE A

4.2 B S ThaRe &S

& I 4 R Thietik
JTAG i & 5 20 B AT R U N . VB> GPIO B, AT FIE input 5%
output 27,
YERNTCE GRS, AN, WE5s B,
TDI JTAG B AR AT HIRMAE W . 13 GPIO I, AT HAE input B¢
output 274,
VENME BRI, 287 Syt e .
TDO JTAG FL BB AT E R B E . /E28 GPIO Iy, AT HAE input 5%
output 287,
YENNC & BT, SR AHIN
SCLK SSPI. SERIAL 1 CPU At & A i Bhia N . /28 GPIO B, A
Fi1E input 5% output 287!,
YERNTCE GRS, AN, WE5s B,
CLKHOLD N SSPI Al CPU o B M B0 &I A =PI, SCLK Xt
- NEEVER R S NCHSERE, SCLK W M HERE 2. 7N GPIO
i, ATHAE input B¢ output 287,
SSPl CS N YERNECEE IR, A NN, WS Edi. SSPIBLE MM F k(s
- 5, ARHEFER. 1N GPIO K, A HAE input 2% output 287,
S| VE I E IR, BB . SSPI AL E B AT SR N E .
Y24 GPIO B, w] FIE input B¢ output 2571 ,
so VERNTCE BRI, 2858004 . SSPI BB R 2 5 47 B i o & i .
YE25 GPIO B, B H{E input 8¢ output 2574,
YERNECEE IR, AN
MSPI B B A X 18 2 A 1, SRIET FPGA W ER IR,  AdR 1
HATZRIE B 2.5MHZz~125MHz, Rl %i A5 N 2.5MHz, MSPI it
B SCHRR 125MHz B 4. 5T i W AR iR I A EAR 15 2 5 M N 2
A B
F Pl IR B 2 MCLK AR, ankd 4-2 Fios: $T9F
IRBATRE, SRS “Project>Configuration”, H.il
“BitStream” 7%, 7 “Download Speed” F#i7 41 F1i%#% MCLK
AR . 76N GPIO B, W] FHAE input 5% output 257,
4-2 MCLK &
MCLK {4 Configuration |2 il
[ Synthesiz | Placs & Rosts | Dusl-Purpess Fin | BitStremn
Enable CEC Check
[7] Enable Conpress
[ Enable Encryption
e
] (Lcoea ] (oo
UG290-2.3 13(84)




4 FEE A

4.2 B S ThaRe &S

B A2 FR DiRedthid
TENBLE S RIS, A% .

MCS_N MSPI L BB k(5 5, KA 2. 1E8 GPIO I, Af H{E input
o} output 27,
TERBELEE I, KA AHN.

MI MSPI e BB ) AT B IR M A E . 15 GPIO B, A FAE input 8%
output 287,
TERNBLE S RIS, A% .

MO MSPI it B AR S AT B & . 158 GPIO I, ] FIAE input 5%
output 27,
TERBLEE I, KA N
MSPI FC & #5130 SPI Flash %55 : 24 FASTRD_N N&EH

FASTRD_N PNy S R S (84 0%03); 25 FASTRD_N J9fIGHL P I ik
B, &KW Flash Spl s UEETR AR, BARIGSH5H
¥ Flash % M. 14 GPIO B, A FAE input 5% output 287,
TERNBLE S I, AN .

WE N CPU M E B A RS HREE S FE R : 29 WE_N Am P R oR

- FLHRAE 2 WE_N N HFI SRR 5 #4E AF 8 GPIO B, 1T FAE input

o}, output 257,
inout ZEHY4E I

D0-D7 CPU It & M 2 et dm N &7 I, 8-bit £ %% . R4 WE_N B
& DO~D7 K N 7 1A . 18 GPIO I, A FAE input 5% output
HH,
TERBLEE N, KA, WB5E Ehi.

DIN SERIAL Fc BRI AT HARMAE M. /E25 GPIO I, W RI{E input
B output 7,
VERBLEE IR, AN .

DOUT SERIAL Jic B A AT HR 8 ), RAE FPGA eIk ARG —
RN . VB GPIO B, ] FI{E input B output 284!,

SCL TENBECEE I, A58 input. {E28 GPIO I, HAT{E input 2844,

SDA YE VB E & RIS, 282840 infout. 174 GPIO I, "] H/E input 2 output

UG290-2.3 14(84)




5 Fo B AN 4 5.1 i B AU

5 L ERNTE

Bz SR FPGA 72 L4 5 T SRAM L& (1) /2 BE®(Arora) & ik 1 v Tk
REZe AR N Flash [/ 2 14%(LitdleBee®) KR/ NS B AR 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 .

5.1 BCE A

w2 SR FPGA 77 5 H T4 /N & #6°(LittleBee®) 5 i Al /= EE®(Arora)
Fio Wi RF B AR HAE R ARE &5, TEXHEH R
FPGA W4 T SDRAM/PSRAM. 244 FRFAAE S i FPGA [ 7 XUs
FIMERES GWIN RV H Z 57248, HAhRrEE M.

LR EEERRE

4 FPGA [ VCC.VCCIO.VCCX 1t Ha [ i A2 e /ML IR E B, FPGA
HEN S EAE: H AR H RECONFIG N R4 R P IL>FPGA
L& 37 (k. READY A1 DONE & JiI>FPGA #¥J#51b>READY $i i % £ MODE
B >R 4 e B A 2 B D B B0 R B >FPGA Mefif>DONE i >k A\ 7
B

FPGA J& shid f2 b 75 B RRIL S e, FPGA L HARE 5 1) 1ms Z N LA
J FPGA #)4ftid 2+ RECONFIG_N & A o v tH B S, FH P ATk 4%
# RECONFIG_N & g2 s /Mas_Ehi. FPGA MuEERT TG 3 1/0 Hi &
PHZS

- SR FPGA 7= i JE G B 50 A7 i A48 2 A E AL B 2 oxt
SRAM f#fE. XN & Flash FIE/ERINT AN Flash FI#(E, Hd, WHE
Flash f#/E R /N3 1%%(LittleBee®) 5 i ™ i 2 £, % SRAM F141#E Flash
B BT 7= S 3] SRR

UG290-2.3 15(84)




5 BB R/ 4

5.1 BoE 2N

uG290-2.3

SRAM #E

%7 SRAM F#/E 351 28 44 ID CODE ! USER CODE, i8Rk
BHFREELL N SRAM BLE . 2444 1D BilF A B B EM AT, RA ID %
WERL T 281 A e ATHCE ;. USER CODE & 87 {8 H S %} ID CODE #H[#
12 AN AF I LA IX 23 HEAT IO S AR 23 F IR S A 30 %% FPGA IiLE
A ERPIREE R, A TR 8 IRES, IREFABRNE ESH K
5-10 Status Register S5t & N AH K% H’ _SRAM fic B Ee VR 75 B
R ARV E 2 A R B SRR TR . W 1 2 4 I BE AT A
F%&ﬁﬁ@ﬁ%ﬁo

PIE/9MEB Flash #1E

SN E Flash FIEAE ARG . mIEAIGIEEAE. Hasds ITAG #1
BEVE N B Flash, B EEA/NT IMHz, B Eh# R 7 1% 5-7 ITAG i) TCK
S
VE!

i F 4 B Flash it E SRAM [MIEAE (EBZIACEMXUAZEE) N E Flash Mg
SR FPGA 7 % L RS I E AR H T RECONFIG_N, %A REa Xy B
Flash i& A& & B .

/NEEIE®(LittleBee®) S A FRA (1 53 1F- 4w B2 A % Flash B04M Flash i
FELER SRAM A%, NEKC(LitleBee®) 5K ik B WA () 230 T
JTAG iZ PAfE IR, RIS SRR A2 A TAERES 15 & itk
JTAG H: 4w fE N X Flash BRSNS Flash f3E1E, Zmftid ferp 28 4Em] L% IR
JRA L E % TR, 4fEseni)a, KHE-Filk RECONFIG_N HJf] 58 At
BT+ SRS & N T8 G ] HAE 75 A WA R 135 B

REEMEN

P AN AR BN, 5 ERIEm & WAIER, #ifk FPGA T
EEECIEFEMBC BT . 7 o8 A E AN 2N, wT DU HoAhE R T7
RIGAL IR LA A, I OR B SR AL A o< B E IR AT . MODE[2:0] FH ki 4%
GowinCONFIG [ ZmE it B, A AT E SR UN A] AgH Edr el
Fr 07 SO FL I e R e R, b EEAERE 47K, R HBEAETE 1K,
E!

RECONFIG_N. READY Al DONE & {5 &M B UG, ik P 2SR ElREN
GPIO, # s BEARAIETE A B 3 1 78 BT B AT TR0 46 1 B0 IR B2 TR A4 W A o P2 L 2 2 1

[E < & tEFIEE
FIP AT Bt SR B RTINS In A 5-1 Bl
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5 Fo B AN 4 5.1 REEJFI

& 5-1 ElE EMHEEREE

FPGA

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

||}—c/ RECONFIG_N
KEY

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

/> />
LED LED

o I/ HREN MODE {HI A3 N4 IDTF ¢ ; #4253 1F MODE % Bk 5e & H 3 ok, &
251 MODE % | &\ N &R 423 5

e JTAG it &idFfE+ READY fl DONE 55 HEK A S H B

e RECONFIG_N. READY HI DONE 53¢ R i) i & i ab 22, A2 e B T Rg .

B LR KB KA EZ RECONFIG_N FFE

T b A B ko i % RECONFIG N [ 2 B n & 5-2 1 5-3
iR

5-2 EF LR FE

VeoVeoxVeco /

'
wl

x

Tportready

g

READY

DOME /*

UG290-2.3 17(84)




5 BB R/ 4

5.1 BoE 2N

uG290-2.3

[ 5-3 fil & B FF [E
RECONFIG_M XY F{
# Trecfglw ¥
READY b L
?Tre::fgtrd?n Treadylw g
DONE W

/NEEIE®(LittleBee®) K ik FPGA 7 ikl 5% (I FF 23 € 5-1 Fiw.
< 5-1 /NEHEO(LittleBee®) 3Kk FPGA F*REHFT LB RECONFIG_N fil & R FFE&%

SR | ZEE X B/ME | BRARE
R LA 3] READY B EFHATIIRTZE (Time

Tpomeady1 from application of Ve, Veex and Veco to the 50us 200us
rising edge of READY)
RECONFIG_N {iKH-F- ikt %5 . (RECONFIG_N

Trecfglw . 25ns -
low pulse width)
RECONFIG_N T [#iH%] READY A2 HL - [ i 4E

Trectgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)

T readyiw READY A H T ik 95 52 (READY low pulse width) | TBD -
RECONFIG_N T &1 %] DONE A2 H~- I 4E

Trectgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)

3!

MODEOQ=0 I} #5£(1) b H & £} [8] )y 200us, MODEO=1 i 4 50us.

BEE®

/\\

(Arora) K jik FPGA 7= i A I IR P Z 53R 5-2 Fios.

% 5-2 }REB®(Arora) ik FPGA = REHT EHEF1 RECONFIG_N fil X R FF2%

SHRAATR

/M

TN E]

Tportready

W2 L4 3) READY I EFHSHIEZE (Time
from application of V¢, Veex and Vo to the
rising edge of READY)

23ms

Trecfglw

RECONFIG_N 1l H Pk % 2 (RECONFIG_N
low pulse width)

25ns

Trecfgtrdyn

RECONFIG_N F[475% READY 2RI Hi “F- I ZE
(Time from RECONFIG_N falling edge to
READY low)

70ns

Treadylw

READY i H T fik v % € (READY low pulse width)

TBD

Trecfgtdonel

RECONFIG_N ~[##%] DONE ARk FE~F [ i ZE
(Time from RECONFIG_N falling edge to DONE
low)

80ns

18(84)




5 Bt B AR A4 5.2 JTAG [iL B

5.2 JTAG B &

Eo SR FPGA 7= 1 JTAG Bt & #0554 IEEE1532 FrfEAl
IEEE1149.1 14 A Hibr itk

JTAG fic B #5502 K LR e 5 N 25 2 54K FPGA 72/ i) SRAM
H, BHERESEER. S SHRETE D FPGA 72 5 R JTAG

fit B A
5.2.1 JTAG ECEREAEM
JTAG Be B #E X I AH R I R 5-3 Fis
#+ 5-3JTAG BEEERERENX
B4R /0 7Y Tt B
JTAGSEL_N! | P E%ZTAG B GPIO W AL E &I, KT
TCK? | JTAG HATH BN
TMS? |, N 855 b JTAG H AT
TDI |, s B JTAG HATH a5 N
TDO o) JTAG AT 50 5

e

e [1]JTAGSEL_N 55 115 IJTAG &I E N GPIO Jf Ha )8 30 TAE G 4 e fEH;
ST/ N ®(LitleBee®) X % FPGA, 4 MODE[2: 0]=001 Itf, JTAGSEL_N &5
JTAG FLE ) 4 MEM (TCK. TMS. TDI. TDO) LA #% B A GPIO, {HZ LK
JTAGSEL_N ik JTAG & K S oATC E 10, 75 Bk 280k H it A g izl UK &= .

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

uG290-2.3 19(84)




5 Bt B AR A4 5.2 JTAG [iL B

522 JTAG BEEEREREREE
JTAG it B B 28Tk R UK 5-4 Fiow.
B 5-4 JTAG e ERXEEREE

FPGA

— 3| JTAGSEL_N

JTAG PORT TDI

Y

» TCK

™S

Y

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 BEM AR 4P SFE AN gE = T 40MHz.

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

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

[R5 SPI Flash 4w E/E thnl il ITAG & I T. L5 R8s E

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

VEiE S K 5-41 K 8 U A3 #AE .

AN, B2 Sk FPGA 72 5 SR ITAG 36 idE, B, #8—4 FPGA

[f] TDO % %35 T —4> FPGA [f TDI &1, Gowin ik ft<> 3 3hiR 5

R L) FPGA 234F, K UGHATIC & - 2 (e BE I & i s = i 5-5

FIi7R o

UG290-2.3 20(84)




5 L B HiAN4 5.2 JTAG it &
[ 5-5 JTAG i EEAEEREE
JTAG PORT FPGA FPGA FPGA
TCK »| TCK »| TCK TCK
ZI Z| ZI
™S »TMS o > TMS 5 ™S @
TDI TDI % TDI L TDI >-LZL
2 Tt TBe
TDO 5D 6 oo S8 & o wuw Q tpo
re A xe o xro W
N—v] N—r] \_I_>
—>

A A A

\4

TCK

!

DONE. RECONFIG_N & READY 15515 itk 58 /& T4

5.2.3 JTAG B BEA R FE
JTAG Be & B p ity B an &l 5-6 s .
& 5-6 JTAG Be ERA K FE

—
: Tickitco ;

Tickp

Ttekftex

D Tips Tjph

Ttckh

Ttckl

TDI

™S

TDO

uG290-2.3

valid data valid data

K & A SHU & sk 5-4 i

= 5-4 JTAG BEEEXRFEH

SRR | ZHE X BAME | RKE
TCK '~ B 214 tH & i 2 (Time from TCK falling

thkftco - 10ns
edge to output)

- TCK B/ 2% HH A 4E (Time from TCK falling | Lons

tokftex edge to high impedance)

Trekp TCK i 81 & # (TCK clock period) 40ns -

Trekn TCK 4w HSF R ] (TCK clock high time) 20ns -

Ttexi TCK A B HL~FA ] (TCK clock low time) 20ns -

Tips JTAG PORT # 7k} [E (JTAG PORT setup time) 10ns -
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5 FE B AANH 5.2 JTAG it &

SHEK | ZHE X wRME | BKE

Tioh JTAG PORT ¥ [A] (JTAG PORT hold time) 8ns -
5.2.4 JTAG HXE EHRTE

TAP R7SHL

TR T7 1] RS S AR R & W A7 de Bl w5 A7 s, %S % TD
M TDO M8, —BOkit, a2 ffat il TSR A4, IR
SHUEE T, AL T8k — M EC 7 Rom TCK AR TMS (I H#RIRES,  WnlE
B o

5-7 TAP 1R7ASH,

1 @'EST-LOGIC-RESE'Ij_
0

o( [ RUN-TEST/IDLE ! —.-[SELECT_DR_SCA@‘l—.[SELECT-IR-SCAI\HJ
0 0

TAP 81

IR TMS NEHESE G848 “17) F4E TCK i AN % /> 5 ANk ik
M CBEEBRR G, B0 TAP &5, MM scBlk b+ H e IRESH TAP
RSV N2 A B ALIRES, X ITAG 2 LA RIE = A7 .
¥
ZARESAEASL CPU FI4h % .
¥
e  7EHEA Shift_DR & Shift_IRJRZAKS, TDO L %#HE M TCK 1R IR TF A4 2k
733\ Shift_DR ¢ Shift_IR RAK, HAREABAL
7E B JT Shift_DR B, Shift_IR I}, di i,
B S 8 H F AE BUE R B IR AL LSB;
—HEAL, B 84Kl B e R
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5 FE B AANH 5.2 JTAG it B

S EFESEMEEST TS

B EALAN, RASHLIR AT 25 AN S A 1
o JEAFAIE (IR) HHH;
o HE#Eiss (DR) .

I A AR E T, 7E Shift IR RS, (LXHdRaiis44514
ZAAras, RIERSRA LSB 177 X, ARBHEALE ek &%, B3] Run-Test-Idle
Jate A RIB RIESERE, Wl 5-8 Fin.

TR REE T, 7E Shift DROIRAH, (LE%dR 18 445 5iE
ZAA7ay, WK 5-9 Az . B KI5 R A LSB iE 2 MSB Uik T BARERAE

5-8 iR S HFERITEINF

™S I
Tap states NI O SHIFT-R @ x@ x®
‘Select-IR-Scan 3 Exit1-R Run-Test-ldle
:Capture-IR [4) -Update-IR
& 5-9 BUEF Fen el F
LS e e s A I o I I I O
™s T )y I

Tap states NI SHIFT-DR @ @
-Select-DR-Scan (3 -Exit1-DR (8 -Run-Test-ldle
‘Capture-DR @ -Update DR
!

o fEmzF5K GWIN(R). GW2A(R)# % FPGA 1, f84FMF2EMMKE AN 8 fi;
o RIEATIEFMAFAAE, B A A KE AL,
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5.2 JTAG it &

i¥EY ID CODE 3245

ID Code [l JEDEC ID Code, & FPGA #3441 — AN IEAFRIH.
=z FPGAID Code KJE KN 32 i1, FRIIH T E = FPGA [ 1D

Code.,

%% 5-5 Gowin FPGA IDCODE

Gowin FPGA Device Family IDCODE

Device Part Manufacturer ID
Device Family . Bits 11-0 IDCODE

Bits 31-12

h81B

GW1N-1 h09002 h0900281B
GWI1N-1S h09003 h0900381B
GW1Nz-1 h01006 h0100681B
GWINS-2 h03000 h0300081B
GWINS(R)-2C h03001 h0300181B
GWI1NSE-2C h03001 h0300181B
GWI1IN(R)-4 h01001 h0100381B
GWI1N(R)-4B h11003 h1100381B
GWIN(R)-4C h11003 h0100181B
GWINS(ER)-4C h01009 h0100981B
GWI1N(R)-9 h11005 h1100581B
GWI1N(R)-9C h11005 h1100481B
GW2A(R)-18/18C | h00000 h0000081B
GW2A-55/55C h00002 h81B h0000281B

B FPGA 145472 0x11, DA A ERPAELEY GWIN-4 ID Code Jyfiiliii
B JTAG 1 TAE 5 s

1. TAP Hfi: TMS B A&,

EHRIEED B

AN IS A 34

2. FEPIRESHLM Test-Logic-Reset 3] Run-Test-ldle;
3. BAPIRENE Shift-IR, WRILALFFIR K I% Read ID $54 0x11, #xmif
(BeJa—h0) KIEM R SPRENLE] Exitl-IR, Rl &AL K IERT TMS
EE T =T, % 5-6 45 HH 8 ANIER B BN & i Ox11 i f#EH TDI Al TMS
PHEAEA, B P 5-11 Fw.

%+ 5-6 X1%£1E54 1% TDI #1 T™MS HI{ETEL

TCK1 | TCK2 |TCk3 |TCcK4 | Tcks |Tcke | Tck7 | Tcks
TDI value

et 1 0 0 0 1 0 0 0
TMS 0 0 0 0 0 0 0 1
value

uG290-2.3

4. BHFIREHL, M Exitl-IR £ Update-IR J5 15| Run-Test-ldle, JF7E
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5.2 JTAG it &

uG290-2.3

Run-Test-Idle iz 17 £/ 3 /M ] #1;
5. BIPIREHLE] Shift-DR, k% 32 A0 E 1, 7528 32 N 8h A IR,
B TMS A E HE, 58 32 AN 8 A B[R, Bk Shift-DR 2 Exitl-DR.
XHAM], Ki%E 32 ANEFERRI AT 32bits #dE, RIA 0x0100381B, 41k

5-12 Flis;

6. FaIRAF F] Run-Test-ldle.
& 5-10 B ID Code RSHFHRE

e

A

A

Move TAP to Shift-DR

Move TAP to Shift-IR

A

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

Transfer 32 clocks to
get ID Code
&
Move TAP to Exit1DR

v
Move TAP to Update-
DR

A
Move TAP to Update-
IR

v
Move TAP to Run-
Test-Idle

A
Move TAP to Run-
Test-ldle

I

B

5-11 iEHY ID Code ¥§£-0x11 i o] B FR
LA I I B I O A B

™S

TAP States [N (1)

™o @D @ ADER
SHIFT-R @ x@
-Select-IR-Scan 3 -Exit1-R (&) Run-Test-dle
-Capture-IR @ ‘Update-R
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5 it B4 R4 5.2 JTAG i &
B 5-12 B ID Code ¥iEHF e85 EIR
1 2 3 4 ] 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 2 23 24 25 26 21 28 29 N El 2 3 ¥ B 36 3 3B/ 3/ W
TCK
™S —‘
™ @@ o o oo ozs oizs oea ot AN
00 A
TAP States ), SHIFT-DR Bx®
Select-DR-Scan (3 Exit1-DR (B)-Run-Test-die
(5) Capture-DR (@) Update-DR
BCE SRAM IR

uG290-2.3

JE AP E Host it B FPGA SRAM, 1{# FPGA SeIlIhfE, 81t JTAG B

E SRAM A3 Configration Mode Pins 521 .

iHid Gowin software BT A B SC i, FIH ITAG S23 SRAM

FBECE, TSNS Host it & SRAM AR, Wil 5-13 For.

NooagkwbdE

N ®

7 JTAG 8%, TAP &AL
% 7% ID CODE, #@# ID CODE &5 LR ;
1 SRAM CHICE, #EBk SRAM, #HifES% “EEk SRAM HIViFE "
&i% ConfigEnable 54 0x15.
3% Address Initialize 54 0x12;
1% Transfer Configuration Data 54 0x17.
o IRA 2] Shift-DR (B4 &5 1748, ¥ Bitstream Data M & = hL - 4h
(MSB), BArkik, KiEAEFHEBARFCAFHNE, FHIP1%] Run-Test-Idle
R
K% ConflngsabIed T‘ET Ox3A;
#i% Noop 164 0x02, 45RAl B iife.
W7 [\ Configuration Data TS, 1EZ% “ 1l SRAM HIFE”.
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& 5-13 it E SRAM %12

See Read Flow

_N{ End >

SRAM Erase (Option)

Y
Transfer

Config Enab
(Ox

le Instruction
15)

A

/

(Ox

Transfer
Address Init Instruction

12)

A

/

Transfer Write Instruction
(0x17)

\ J

Transfer Bitstream(MSB)

A
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

ST

N

(e e

BN SRAM B9 FR

i AT HURR SR, SRAM s BRI 0 7F [E145E

M FPGA ] SRAM X152 HL SRAM ##f, 5N ARIEE AN SRAM Bk
i & %47 (Security Bit), 4 TR ST 508, FRIEEYE %4,
ZAENMGEREE )G, M SRAM BRI IR N 1 (R,

TEINEGEFEF, FPGA XS5 NEHEET CRC &4, AR R S N IE

See Read Flow
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ffi, CRC Z&&ikft, 7ILMENECE SRAM HIRIEHLH] .
% 5-7 251+ SRAM bt B EFnih K
Device Length of one address (bits/address) Count of address

GWI1N-1/GW1N-1S/

GWINZ-1 1216 274
GW1N-2/GW1N(R)-4B/

GWINS(E/R)-2(C) 2296 494
GWI1N(R)-6/GWIN(R)-9 | 2836 712
GW2A(R)-18 3376 1342
GW2A(R)-55(ES) 5536 2038

uG290-2.3

bR

NV AR, WKl 5-14 Fis.
K i% ConfigEnable 54 0x15;

%1% Address Initialize 54 0x12;

K i% SRAM Read #54 0x03;

MEIRENLE] Shift-DR (B w748 ), KIXMMEAR R ERN B, 152

WLF 5-7 £ R IE &G — /P FEIRF R s TMS, B3 Exitl-DR, bt TDO
UMK R s . 5% )5 [Pl 2 Run-Test-Idle;
5. HELR®R A, FURGRE—MbErEdE, EibkS a3 2,

o

& i% ConfigDisabled 154 0x3A;

7. Ki% Noop #54 0x02, Z5HREZHUME:
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5.2 JTAG it &

uG290-2.3

[ 5-14 3£ SRAM B%TE

\/ Start \\\

\ %
/

Transfer
Config Enable Instruction
(0x15)

\

Transfer Initialize Address
Instruction (0x12)

\J

Transfer
Read Instruction
(0x03)

_— —

|
Y
v

——»——Next address is valid —

Read data of one address

Compute the
checksum(16bit)

v

Transfer
Config Disable Instruction
(0x3A)

$8F% SRAM HIRFE
MEHIACE SRAM B, T EBERCAFER SRAM. RFEWIT:

2 e

#i% ConfigEnable 54 0x15;
%1% SRAM Erase 54 0x05;

&% Noop 154 0x02;

ZERF B, Run Test 2~10ms;
%1% SRAM Erase Done #54 0x09;
#i% ConfigDisabled 154 0x3A;

S
End )
/
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7. JKi% Noop 54 0x02, &5 iitE;

!

1 %1% EraseSram (0x05) 54, Noop (0x02) 2 J5, gk & Aty i 1) Sk sk 52
e  GWIN(*)-1 ZFH N 1ms;

GWIN(*)-4 Z5f[E] 2y 2ms;

GWIN(*)-9 Z%5f [E] 2y 4ms;

GW2A(*)-18 Z I [A] 2 6ms;

GW2A(*)-55 Z %I [A] 24 10ms.

EFRAER Flash

i~ GWIN RYIN E Flash f7fifds, fERHRGFE 2 7l s BRI E
Flash, N{#IFEEHE %4, NE Flash H AR 355 HHERAE

2H7, GWIN RN HE Flash B T2ARE, X ITAG 4afEdiR g A [q
K, HZ Nk 5-8.

1

% 5-8 JTAG H) TCK SAZRER
A TCK iz TERE
GW1N-1

GW1N-1S 1.4MHz ~ 5MHz H
GW1N(RF)-4B

GW1N(SER)-4C .

GWI1N(R)-9(C) 1MHz ~ 5MHz T
GW1NZ-1

GW1NS(E)-2(C) 1MHz ~ 5MHz s

T LZ.ZFFPGA BRI

FHVEGNE T L2, GWINZ-1 RHEH FHERRAE (B 5iE 2
%), ik 5-15 s
##A7 JTAG %%, TAP 5475
BLE % 4% ID CODE, 6% /& &L,
W SRAM #RCE I, JEHERR SRAM;
&% ConfigEnable 84 0x15;
X i% EFlash Erase $§4 0X75;
£ Run-Test-Idle #4277 4148 (Run-Test), FF4ENT[E N 500 u's;
W IKFEFPIRAHL: Run-Test-ldle -> Select-DR-Scan-> Update-DR ->
Capture-DR -> Shift-DR -> Transfer 32 bits-> Exit1-DR -> Update-DR ->
Run-Test-ldle;
8. 7t Run-Test-ldle ¥4~ E 4 (Run-Test), #r&LitE Ny 120ms, Ikhb
AR, WK 5-8;
9. Ki% ConfigDisabled 54 0x3A;
10. &% Noop 154 0x02, %%%B,%m%é%%;
11. &i% Reprogram #54 Ox03, fHi#sfFHECE, KR BERED.

NoorwNE
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5.2 JTAG it &

uG290-2.3

& 5-15 #Ef& T TZ AR Flash MR TIE
( Start )

SRAM Erase

v

Run-Test 500 us

\
Transfer

Config Enable Instruction
(0x15)

/
Transfer
EFlash Erase Instruction
(0x75)

A
Move TAP through
Run-Test-ldle ->
Select-DR-Scan - -> Capture-DR -> Shift-DR
-> Exitl-DR -> Pause-DR -> Exit2-DR -> Shit-DR -> Exit1-DR
-> Update-DR -> Run-Test-Idle

Y
Run-Test 120 ms

A
Transfer

Config Disable Instruction
(0x3A)

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

Y
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

V!
Background Programming I}, 200 JiE S0 X 3 #EF

H T2 PFGA BB
H T2 PFGA & HE B -
1. ki% ConfigEnable 54 0x15;
%1% EFlash Erase 54 0x75;
3. FEPIREHNL, M Run-Test-Idle | Shift-DR, 7=k 32 4Mif8h (TDIE 5
PRFFIRHESE ). 7E58 32 N bR F2 2 RS HLED Exitl-DR, FH4id

N
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\

0d

5 FRE A

Update-DR [F] 3] Run-Test-Idle;
4. HEE EIRPIR, B3k 65 K;

5. ff Run-Test-ldle £ 4E 40 (Run-Test), 4T (A 95ms, IHAbA
PR ER, WK 5-8;
6. KiX ConfigDisabled 54 Ox3A;
7. K% Repogram 54 0x3C, 6 e 75 #5 Ih;
8. Ki% Noop ¥84 0x02, #Efr4s
& 5-16 #& S TE FPGA W Flash %72
( Start )
Y
Transfer
Config Enable Instruction
(0x15)
\
Transfer
SRAM Erase Instruction
(0x05)

Run-Test 1ms

\/
Transfer
SRAM Erase Done Instruction
(0x09)

\/
Run-Test 500 us

\
Transfer

EFlash Erase Instruction
(0x75)

A
Repeat 65 times:
Run-Test-ldle ->
Select-DR-Scan -> Update-DR -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exitl-DR
-> Update-DR -> Run-Test-ldle

\
Run-Test 96 ms

A
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
Noop Instruction
(0x02)

A

( End )
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S TZ PFGA # GWINS(E)-2(C) /415 F e
GWINS(E)-2(C) B &M WN & Flash, Bestif EiEREIX 7y, WA R:
1. fuddsft ID 25 ULA;
& i% ConfigEnable 54 0x15;
3. WIRERRS —A> Flash, k1% Flash 2nd Enable 54 0x78.
!
B S A Flash (& 1F/2& FPGA N ALT Wakeup JIRZ (Status Code ' Done Final
NN 1);
4. ‘%i% EFlash Erase 154 0x75;
5. BIPIREHLE Shift-DR, F=AmK N 110ms B8, thAbF AR EK,
L% 5-8, J&lAl#] Run-Test-Idle;
6. KiX ConfigDisabled 54 Ox3A;
7. Ki% Noop $84 0x02, JFEL:H.

N

YmIZAEB Flash Tz

N & Flash UL 256Bytes A—~ X-page, &1~ X-page 473 J¥% 64 > Y-page,
Y-page £l ¢ 4Bytes.

#—A X-page 15— Y-page, FTHriR Flash & &AL E %
Autoboot (HZNNED DhREEFILIIGE. WK 5-9 Fin. 4% —1 Y-page
5 N\ Readable-pattern J&, AiHX Flash ##5; %% —4> Y-page 5\
Autoboot-pattern J5i, #sff7E autoboot mode T4 H a2 Flash £ hnzk 3
SRAM ;. R 5 N\ Readable-pattern J& 4 A& Flash, Hith % i 5 AR
BEH . E. 4% Backgroud programming ZhgE R84, X 75 1% FH Autoboot-pattern.

FEATE BB G OL T, D AHE R R S L BHEA
Autoboot-pattern ##i&. 23—~ X-Page A& 256bytes i, A]{# H OxFF B
# 0x00 #h5%.

AT, GWIN RFIHNE Flash K TZARE, X JTAG st A [q] 2
K, HZ R SRAM HTiFE>%K 5-8 JTAG i TCK Sl 2K

% 5-9 Readback-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
GWI1N-1/
GWI1N-1S 0x07,0x07,0x30,0x40

GWI1N(R)-2/4
GW1N(R)-2B/4B/9
GW1NZ-1
GW1NS(E)-2(C)

0x47,0x57,0x31,0x4E
O0xF7,0xF7,0x3F,0x4F

YmFE N Flash A2 W& 5-17 Firos:
1. 7 ID Code & & ULHL;
BN B Flash;
3. Wi R SHEM KT, B Status A, BALE R OB
B HIAIIEIRAS, * 75 S/l GWINS R ¥4/ A feilid 25 F Status K
3 b 5

N
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B © N Ok

< Start >
Check
Yo

N

3% ConfigEnable #54 0x15;
YA X-page NEAL, HIRE 4> X-page, H LRI
& i% ConfigDisable 54 0x3A;
K% Reprogram 54 0x3C, fi#i#sf4-n#k Flash f%#E 2] SRAM;
#HL Status Code/User Code 0 iiF /& 75 In#k il o -

5-17 4532 S Flash RIEE

See ReadIDCode

.

et

Y

"

Erase Flash

e

N

—

Program the first X-page
with readable-pattem

\ J

Transfer
Config Enable Instruction
(Ox15)

Erase Flash

v

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

v

\ J

Transfer
Reprogram Instruction
3C)

Transfer
Config Disable Instruction
(0x3A)

See Read EFlash
Flow

Transfer
Repogram Instruction
(0x3C)

Y-

A

Transfer
Noop Instruction
0x02)

A

( End ):

Same as FSfile?

HfE—1 X-page JHFE

e —> X-page WAL FHEAR, WK 5-18 Fis.
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PwbdPR

6.

3% ConfigEnable #54 0x15;

Ki% EF-Program 54 0x71;

#E Shift-DR % 3%l $odis 1

HN—A X-page HIHHE .

— Y-page 3t 256 MY, 4r 64 Ik, FRRYEIE 4Bytes (EPgwfE—A
Y-page); Y-page £ #miE1E LSB HNE N, AR WK 2-15.
556> X-page ZJ&, GWIN-1(S)#& 1 75 24447 2400 1 s I K 4,
GW1N(Z)-2/416/9 R H|ZRAFTEEAT 6us KBl HAh R ERAEA
s BLAA M B

AR X-page Jnfi .

!

[t bk HiE # 23 32bits, HAAE 6 (2 AREE, Banihl A b’00010011 (0x13) B, 5 A i
k>4 b’ 00000000000000000000010011000000, ZHiHE%HEEIE LSB HFRE N, & —
/™ bit Bk Shift-DR.

[&] 5-18 X-page ‘RiEHIZHE

C Start )

A

Transfer Config-Enable
Instuction (0x15)

A

Transfer EF-Program
Instuction (0x71)

Delay 16000ns in Run-Test-
Idle

N |

Address index >0

A

| Transfer address data (LSB) |

Y
| Delay 16000ns |

A
| Program 1 X-Page |

Y
Delay
6uS (GW1N(Z)-2/4/6/9)
Or
2400uS (GW1N-1(S))
in Run-Test-Ildle
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HiFE—1"Y-page JiFE

Y-page i kek it R /N AL, BEIRE N 4Bytes, B E NIEME
LSB 7B AN, Wk 5-19 iR

BHNTER, AR RIIPIEEEA ZERPUT Run-Test LEFRF 5 AN 5ERL, FF
H % ITAG I8 2 s AR 2K, W3R 5-8.

FIRE 58— Y-page, GW1N(Z)-2/4/6/9 % %%k Run-Test 13-15us,
GW1N(S)-2(C) & 4135k Run-Test 30-35us, HAth RHI2SE AT,
TE!
4% M Configuration Data B = {7 4Bytes, £ Shift-DR 5 ¥4 i 2 M S AR T 455 AN (LSB).
5-19 Y-page SRiEHRiZE

( Start )

.

Move TAP to SHIFT-DR

.

Transfer 4 Bytes (LSB)

;

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

.

Run-Test 13uS(GW1N(Z)-
2/416/9)
Or
Run-Test 30uS(GW1NS(E)-
2(C))

'

( End )

EEEIPAIER Flash %2

B R Flash JFEMENT, X JTAG (1 TCK AR R, Wil 5-20
PR o

BHL P Flash ] AFRRAL /2 besk flash (R m i 2, (HE R BEMHES
A Readable-pattern 4441 X T GWIN 11 5, 5 A\ Readable-pattern
Ja IR i% Reprogram(0x3C ) A1 Noop(0x02) 7] 1#i 4 #F flash 4t T Readable
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1
2
3.
4.
5
6
7

PAE f] A -

4 IDCode (AJik);

& i% ConfigEnable 54 0x15;
Ki% EF-Read 54 0x73;
KIETE Flash fgiaHiil 0x0; 7732%[F 0 1’5 X-address #H[F;
132 64 > Y-page B —1> X-page;
FRIETE—AN X-page FEA T B Hikk b, Hibhk 2 5 3hisIH;
FHE S, Ki% ConfigDisble 54 Ox3A 45 L

%] 5-20 iEBYPIER Flash FRiEE

Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(Ox3A)

4 N
( End }
o %

See ReadIDCode

-
[

B —1 Page (Y-page) HILFE
55—/ Y-page ML, 1HIEE N Flash (%50 8], 0K 5-21 fios.
B e ot LB ) R B B A
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& 5-21 iEB—1* Y-page B3 FE

_——
|

Move TAP to SHIFT-DR

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

i

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

|
.
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HEBEFR (Background Programming)

WA I 55 B A R S BT DI RE B L T A B S, %) Flash #E4T
Bk o I BAEIECH BHR RSO, e RER 10 RE. FEE GWIN4
Y Sobesk A (Background Programming) 2% & Flash $fE ik
FEnE

5-22 GW1N-4 Background Programming #R#2HE

1 Start )

Y

Flash Erase ————————

!

Flash Program
NG
Y
Verify Flash Readback
N Y
A 4

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

|

Toggle
reconfig_N pin

|

Transfer JTAG Instructions
“NOOP (OxFF)”

Y
End
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[#] 5-23 Transfer JTAG Instrction Sample & Extest R#EE

w/ 7 Start \w

- ,/
—7

Run-Test/IDLE

v
Shift-IR

(Transfer Sample Instruction

0x01)

Update-IR

@

A
Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan
|

v
Shift-IR

(Transfer Extest Instruction

0x04)

Update-IR

v

Run-TEST/IDLE

v

4 N
L End )

@ AL E M Update-IR Bk Select-DR-Scan.

YmFESMEB Flash

=iz FPGA 1] \AMNEE Flash Aoy ek, wr bl JTAG Hike

kAN Flash.
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[ 5-24 JTAG ¥O 4TI Flash FiEREE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS N
JTAG PORT

» TMS Ml <« DOUT

< TDO MO » DIN

E!

BEEDY ITAG # M g2 5T Flash /s R 48K

JTAG £ SP| #5745 5F Flash

A FGE T ITAG £ 9mFE4 Flash.

A A R B R JTAG H: O LU & IR X Fe A Flash 118210, A
JHIT JTAG #ifl Master SPI I 7%t SPI Flash i# 47T 4 F&

5-25 #w%E SPI Flash R ~=E

( Start J

T Y See RaadIDCode

Transfer
Program_SPI Instruction
(0x16)

Y

Program (or read) SPI
through JTAG

End

7

N
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&l 5-26 GW2A &% JTAG ###l SPI %1% 0x06 54 F

TCK T L L L L L e e
TAP States (@ X O 0 aXeX D) @ (DY@
[ [ P
% DR7Y DRE DRS DR4 DR3 DR2  DR1 DRO ?

" 0x06(MSB) .
TDO * )

TDI

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

5-27 GWIN 273l JTAG #&#) SPI &% 0x06 1§ FIFFE

(eI I R T R

TCK
TAP States (@ X B0 A BAEAD) @ (B X B X O
TMS L L
TD' E DR7 DRE DRS DR4 DR2 DR2 [ DR1 DRO E
L 0x06(MSB) o
TDO * »

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

o0 -1 Oh 07 W 03 B3

JTAG Boundary Scan #z(#£# SPI Flash

ZE R R, S {4 F Boundary Scan ()75 N3 5 SPI AR IR
AR SSPI I JF, M ZmFE P Flash.

ZA5 K FH 1 Boundary Scan Chain KJE4 8 fi7, & 2 fir 44 v & i
[FRIRAS, W 5-10 fiiwn, B KIEPIIK Boundary Scan Chain 5/ —¥X SCLK
Xzl

* 5-10 EMRE

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

V!

e ctrl:0 Rk, 1 FREN;
o data:0 FREHF, 1 RRFHE T,
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5 Bt B AR A4 5.2 JTAG [iL B

[& 5-28 XA Boundary Scan ¥R\ 4##% SPI Flash #iER~EE

v

—_IDCode -

X
N

See RaadIDCode

Transfer
Config Enable Instruction
(0x15)

/

Transfer
BSCAN_2_SPI Instruction
(0x3D)

/

Program (or read) SPI
through JTAG

Transfer
Config Disable Instruction
(0x3A)

End
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5.2 JTAG it &

%HY Status Register 0x41

Status Register 7E &5 {4 8 S 28R RASE IR R HE B, J8d 52

Status Register, R H AW AFFPRES, WAIBHE 5 D) wakeup. /& 547
TEINER A R ZE

Status Register 34 32 {7, #HUFE 472 0x41, B /75 Read ID Code

— 5.

Status Register ({7 0% 5-11 Fix.

& 5-11 Status Register SELEMEFHEXHEE

Device GWI1NS-2 GW1N(R)-6/9
Status GWIN(R)-1/2/4 GW1NS(R)-2C GW1NZ-1 CW2A-18/55
Register[31:0]
0 CRC Error (1 £/RKEH R, 0 RIRARAEHR)
1 Bad Command Error(1 £/n KA 4R, 0 FZaRARKAEHNIR)
2 ID Verify Failed Error(1 &R KAH 1R, 0 KR AKAERIR)
3 Timeout Error(1 F/n KA R, 0 Rom kR AEHR)
4 .
5 -
6 -
7 -
8 -
9 -
10 -
11 -
12 Gowin VLD(1 /R 1EH, 0 &R H) -
13 Done Final CEWIEHL FREIIMESE A 1, INERMCN 0O
14 Security Final (% E 72401, RKELSEAMHRN0)
Encrypted
15 Ready(1 &/~ IEH, 0 Ready(1 &/~ 1EH, | Format (1 %R
0 B 0 FIRFH) SR 7 hnEs 4
PR
Encrypted Key
16 POR(1 £/nIEH, 0 FRINFEH) Is Right (1 %R
FEIER, 0K
TNE R
17-31 -
* Gowin VLD 5 W& Flash fix
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5 fig B A A4 5.3 AUTO BOOT it & ({{/NE iE@(LittleBee®)FK kS #F)
EHY User Code 0x13
User Code J:F 32 17, BEHUFE 4 & 0x13, i &5 Read ID Code —%{ .
User Code ZRiAf# A 2 FS U checksum {i , AT 7E Gowin Designer
HhE 3T E
E M 0x3C
ZIEAEH 2 FPGA M flash WU v e, HC & 21 SRAM.
i JITAG % & i% Reprogram (0x3C) 4. Noop (0x02) #54,
AR E NE, AR Ak Reconfig_N & .
HiLEEEREE
& 5-29 FHiEEEEREE
JTAG PORT FPGA FPGA FPGA
TCK > TCK > TCK > TCK
z z =
T™S > TMS o' » TMS (Dl » TMS
TDO » TDI g » TDI = » TDI >§
28 T EhE
DI |« 5D 6 o T8 & ™o &Jggmo
re A re A _‘
: N—r] N—r] \_I_»
< —>

BliEsc
BRSO, TSR A R EOR SR B A s Ip Ak

5.3 AUTO BOOT Bt & ({U/MEiEe(LittleBee®) K% HF)

uG290-2.3

AUTO BOOT BLE M, 2z Per 5t/ & ig®(LittleBee®) K %k
59 FPGA 7 S e - e vE A i — FhEc B R, B EE®(Arora) K %
FPGA F* AR A B s B, BEaiET, S LHELHER
HECE L, FPGA BT HAT MW & Flash S2H L RF s 52 & -

F PR A B s, 10T 2l IJTAG 2 KA E B gn L 21
FPGA 1N & Flash §1 (Z# & 5-4 JTAG I B A& REED, RGIHET
MODE {5/ “000”, 4 R4 H ¥ I B kb fil k. RECONFIG_N % i
I, O Fr 2 E Sl E LU RR I B 52 ki B R  FH P % MODE 18 1% & 4“ 0007,
1§ Gowin ZmfE i E 9w FE N & Flash 45K 5 FPGA 2> HEhlL B SRAM 521
Hazl. W& Flash FIBEN @ s L B RE T2 T ], $2m 7 L
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5.4 SSPI it B

TERR.

LT/ N % (LitleBee®) S Hofl FPGA 77 _E o s Rk —ik
H B EhAC B #E, GWIN(R)-9 fl GWINS %741 FPGA ZHHER MK H JE 5
BoE, RN b5 E G 3R E RN, 28480 BLE Shdt T i ik SR e B A -
SEECE R R B ID IEH R, CRC IRATRATE &R .

vE!

W& Flash #1 X B

5.4 SSPI B EER,

SSPI (Slave SPD BB M, B FPGA 1F M e, oMk Host it
SPI 2 1X E = 34 FPGA 7 Tl B T

5.4.1 SSPI L ERAEM

uG290-2.3

TRAF— 0y BRI Bt Tic B ik Je ik B v

SSPI # A A S L B & Nk 5-12 fios.
2 5-12 SSPI L EHER E/)
(=1 B /0 258 Tt B
l, e .
RECONFIG_N T KPR JE 3 GowinCONFIG Hit &
P META LT FPGA 347 2 fefic &
READY o (CHFs 251 FPGA JE T4 AL E
m L T SE R TR B
DONE Vo EHIT e e R iy R
, = LS
MODE[2:0] S fic B # ik £, READY BRI FE
SCLK | EPNIE
l, L SCLK XM SPI#E1EHE 2L
CLKHOLD_N WSS R | G SCLK KA SPI H{ETEa
SO o) FPGA % th %4 3| Host
Sl | Host [ FPGA % N ¥
, M f2 S A 2
SSPI_CS N L SSPI Frikf5%s, RHETHL
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5 fig B A A4 5.4 SSPI it B

5.4.2 SSPI fig E =B &
SSPI e B A= 1y B B 5-30 B

&l 5-30 SSPI Eip &R AR &
READY —7(
éTready‘(csI Tesrmw
SSPILCS_N ——\ : :
CLKHOLD_M :
" Tsspis T Tssph  w— Toiic e o et .
SCLK ——\—/ﬁ :
= Treadytsclk g ‘W’ W w
50 { valid data X valid data >—
I 7 243 5-13 s
7 5-13 SSPI AL ERA R FEH
ZHER | BHE N wAME | BKE
Tscikp SCLK k% E #1(SCLK clock period) 15ns -
Tscikn SCLK I 4= H P 8] (SCLK clock high time) 7.5ns -
Tscii SCLK B i HL T 1] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7 [E](SSPI PORT setup time) | 2ns -
Tsspin SSPI PORT 5 [E(SSPI PORT hold time) Ons -
SCLK T B35 21504 % i i 4E (Time from SCLK
Tsclkftco - 10ns

falling edge to output)
SCLK T B35 2% t =1 FH S 22 (Time from SCLK

Tscletox falling edge to high impedance) ) 10ns
Tesnhw CSN = PRk 58 B (CSN high time) 25ns -
- READY _FF+#5%] CSN {i H i [&] (Time from TBD

readytcs| READY rising edge to CSN low)

- READY bJHi 22— SCLK #5H [E] (Time from
readytsclk READY rising edge to first SCLK edge)

Fripi 2 L HEERAM, SSPI AN B = F4k FPGA F= i TILE, &
TR LR A
® SSPI iRk

b S WU B BT — YO B I RECONFIG N A5 8 Jy i 1/0 KA.
o JHIHMIEE

T b H B P Ak i RECONFIG_N &AL

TBD -
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5 Bt B AR A4 5.4 SSPI fit B Ak =,

5.4.3 SSPI £t EiES

2 FPGA 4T SSPI #i0R, ik SSPI A LLkEst FPGA SRAM i # i3
HY ID CODE\USER CODE\STATUS CODE %4/ 5., i A] LUgss A 120 i
% (Hn SPI Flash).

FPGA [¥] SSPI 64— H 1-4 M, &8 1 MR TF
MEANTURMEEFT, BEREGREFZTHHENT, JIREREFET LT
B CFFEA 0x00 £R),

#+*5-14 BLEES

FRE S TEES RSP HHILRERTFT)
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 (1] ID Code K- J& /& 32bits, #ZH ID (#5424 74, B
0x11000000. {EF§4 KiEZ AT, ffi CS AT AR, I HEE RS
AT (BAEBRLL L), DLAIKZ) FPGA 3R CS IRE.

M CS hifkz)E, FdELl MSB 117505 A 54 0x11000000, 7£55¢
FATHRA G BB A 32 ANIHeR, I ID CODE #4545 LA MSB I A
DO R IRLFE Hi K
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5 Bt B AR A4 5.4 SSPI fit B Ak =,

[& 5-31 i%HY ID Code R REE
cs 1 Il

SCLK MWMMWL

:1 Instruction (0x11000000) 32Bits =:= 32 Data Bits ='
DI 1 i
DO i 20 e LS E R O
LN StatusCode/UserCode 528 ID Code HIHERVEZRAL, B 5 B I F5 4
RiAJ,

Write Enable (0x1500)
fERCE SRAM (5 Features) Hi, fff] Write Enable (0x15) f&4& it
WA, A AT L2 5 #dE Write Data (0x3B) 54«
5-32 Write Enable (0x15) BIFrEE
TCK W
DI Y — " sl
cs -\ ﬁ

Do

vE!
SCLK BXzh#N, £ CS mr- i, %4 T SCLK WAL LR 4, LAIKZh FPGA iHJj] CS
5. RIS H AR R E AN .

Write Disable (0x3A00)

RIBHHR TG, 8 H Write Disable MR 0B H . 18 5 nT
BEBCE, MEBCEHEANTARRE

%] 5-33 Write Disable (0x3A00) BFREE

DI Yo f . r 7
Ccs \ /
Do
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5.4 SSPI fit B Ak =,

LI

B ERPIANEA, 0x1500 I Ox3A F5 A IR FPEEAR—5, R AR
CS IRH-FE TR, JRERS MM e UG him CS, BRI FPiIfE &
0x3C00 (Reconfig/lReprogram). 0x1500 (Write Enable). 0x3A000 (Write
Disable). 0x1600 (Program SPI Flash). 0x1200 (Init Address). 0x0500
(Erase SRAM).

AL, TWEERMZ, By SSPI 2 HAMBIN Bk, X454 R 5 CS
Wb P, R 2 AL BRI LU FPGA AT LIRS CS KA.
Write Data (0x3B)

@3 B WriteData (0x3B) 84 B 117 FPGA ¥ 8% K15 B .
EE, EEHESNLEY, CS —HATKHT.

[&] 5-34 Write Data (0x3B) B REE

i W

HMAMWJWMX_

Instruction(0x3B) ! Data

I-.'.d

ii.—/

p— \JLQC@QX;D@Q@M_\ i

One Byte (MSB)

'
)
™

%

uG290-2.3
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5 fig B A A4 5.4 SSPI it B

5.4.4 SSPI it ERA EEREE

i SSPI it B AR 5 22 54K FPGA 7 e B 1 &R = B W &
5-35 7o

5-35 SSPI Ft EER EFEREE

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

!
JBEIE Y SSPI L B IR /N RS, SSPI KL MODE 24 “001” , Mot 52 55 o B2
FEZ %K 5-1.

SSPI ELE & Bk 7 HHT R K SRAM BC B #AESN, @09 FE FPGA 4k
EBHY SPI Flash, 4#fs Flash #:1E ) MODE {& 5 SSPI it & =\ ¥) MODE {4
AAIE, P AT PAYE Gowin R i e B ic B B0 5 N SRAM B4
Flash. 75 % M4 Flash fn#HET, 75 2% MODE {Hi#% 4 MSPI MODE, 2
Ja i o F Rk RECONFIG_ N fiftk MSPI Jin# .

SSPI £ M gmFEAMEB Flash i B K 5-36 Fiw.

5-36 SSPI #g#25MER Flash FEIFEREE

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

vE!

o RIERY|4 RIHF SSPI LA Flash,
o /NEIEZF GWIN(R)-9 #14%#r SSPI 4 fE4h i Flash.

B~ B B LK 5-37. B Jtiliid SSPI M) FPGA Ki%fe4“ Program
SPI Flash” (0x1600) 54, 525 FPGA 7] LA%: % SSPI #] Flash, Host
uii ) SSPI A LLE.#215 W Flash, #2 1 >kt vl A% I8 Flash FOAHICHS %) ot
IT9RFE

JER, M Flash e HERT,  [Rl3E 5 & 4818 — Bit. 5140 sspi i
HX Flash ] IDCode i, 75 ZA&AN 15— AN 80 T SR B J5 — s .
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5.4 SSPI fit B Ak =,

Start

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End

[&] 5-37 SSPI g & Flash KiEE

5.4.5 SSPI 8\ T % FPGA EZ&R~EE

uG290-2.3

5-38 % FPGA E&=~EE 1

CLK »SCLK
DIN »SO FPGA
DOUT »/s|
CS N, »[SSPI CS N
Cs N,
cS N, |—
- b—>/SCLK
»lso FPGA
S|
»|SSPI_CS_N
L s lscik
»sO FPGA
S|
»[sSPI ¢S N
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5.5 MSPI Bt & 15,

CLK » SCLK DONE|——»
SPI DIN »|SO
Master  DOUT >l
CS »SSPI_CS N DOUT
»SCLK DIN |«
DONE|l———»
DOUT
—=(SCLK DIN =
DONE|l———»
5.5 MSPI it E&E%

uG290-2.3

& 5-39 £ FPGA ¥k r=E 2

MSPI (Master SP1) FCE M, HI FPGA 1ENE# 4, ik SPI#1
F B AR Flash 152 b RE 2o 56 i B it 72 .

MSPI it &7 : % MODE & I BN MSPIIRE, % FPGA E i L
B Pk A RECONFIG_N &1, #34F B 47 MAMEE Flash 32 LR
g, SERRECELRE.

R4 MSPI EC B R, H P T PLSEILERAR M FR: 24 FPGA B3]
TAEG, HAFHFER, HP LUK AL E B 2 5 N\ FPGA 45 1) Flash
P, 2 H & T AR il % RECONFIG. N B 3 [ Bl 22 48 58 T H %

MSPI B EEREM
MSPI # FH 5 FC & & 2R 5-15 Fios.
%= 5-15 MSPI ELB1RAERE X
B AR /0 7Y Vi
I, e .
RECONFIG_N KT R H Tk ot: J5 3 GowinCONFIG it &
L 2ART AT DO S BT AR B
READY /o IEHE P 481 S A
L e R AR L B
DONE | ™
° o R e T N
I! N 2 1 NIRA S
MODE[2:0] 3L MODE #%#{5 5, READY _EFHiFRAE
MCLK o) FPGA % Hi i) 8
MCS_N 0 FiEfES, KA
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5.5 MSPI Bt & 15,

uG290-2.3

EHARR /0 27 Ui I

MO 0 FPGA fith %45 2] Slave

Ml | Slave fii N4 2] FPGA
READY {55 EFH KA,

FASTRD_N | = HLOF: Read SPI R (SPI#E4 0x03) 1K HF: Fast
Read SPI #iz{ (SPI 54 0x0B)

!

MSPI it B A I 045 % B KA R T 70MHz. 4B 8452 kT 30MHz /T 70MHz B 5
B G Flash f) 38 V5 0 4 R A5 Hi ik FASTRD_N & . IS8R AN = T 30MHz i,
FASTRD_N & B2 BT,

MSPI i EER EERERE

15 ] MSPI it B 5 R 5 2 2 54k FPGA 7= ik A7 c B 1R = Kt
K 5-40 ffin .

[# 5-40 MSPI BL EER EZEREE

FPGA SPI Flash

— 5 FASTRD_N

MCLK CLK
MCS_N CS N
Ml [« DOUT

MO DIN

!
IEIE 9 MSPI FC B AR U i/ &2 48 B, MSPI 2 MODE {6 GWIN(R) A “010” , GW2A(R)

5y “000” , ,J@I*“*Hﬂﬂﬁ@/i% # K 5-1. MSPI fic & U B3R AN S T 30MHz i)
FASTRD_N %& ] &

Wit ITAG D%E@EE%&%EJ%&%MPB Flash & B 2R B B4
K 5-41 pror. ilid SSPI M 4mfe Ml Flash B & EiE S 5 K
5-36.
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5 Bt B AR A4 5.5 MSPI Bt & 15,

& 5-41 JTAG #¥O4RTESME Flash FEETEE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS N » CS N
JTAG PORT - -
» TMS Ml [< DOUT
< TDO MO » DIN

ALY

E!
BLEH ITAG #: D4 FE4M Flash (BN RS, HoAb R & LS S %8 5-1.
o R FPGA 77 il B o f5 RCR— IR A 3 MSPI L & #:4E,
GWIN(R)-9. GW2A(R)-18 1 GWINS Z %177 i AE e J7 T k4T 1 1 5 Ab 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 ZYE A T H N o 3X 5 R KBRS T HC B2 I XU
PR TR S A AT SR T R

ZERE

ZERE (MULTIBOOT) & MSPI it B ATAME S, 18 FPGA
MIE— B Flash A RS2 e A AT L B i fE . B Al
Programmer {4 SCRFE A BEBR B 0 T B 2 A LURR A (K R G R 21 5T
Flash 1, #lagmfEthhty 0. F P fERT — AN R B 5 N 5 —IRBLE 1
AR A Al 7EZ A LIS Nl fik & RECONFIG_N ]
PR S e R ACE . S I MSPI I B AU FPGA 72 i 34 S BRI X

Z E L E I AR R
1. f£ GowinYunYuan #4947 JF BitStream HIBC & @M, £ SPI Flash

Address FI ANAER ¥ B F — BitStream 115 shtthl, W& 5-42 iR,
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5.5 MSPI fit & 1 5,

uG290-2.3

& 5-42 B T—* BitStream FI Bzt

ww Configuration

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

Enable CEC Check
D Enable Compress
[ Enatle Encrvption (only support GRZA)

Ke}' I:]'[ex) S la0oooon0-=-0000a000-00a000000-000a00a000

Enable Security Eit
Frint BSEAM Initial Value

D Background Programming

Download Speed MHz): [2.500 (default) -
| SPI Flash hddress: QOFFFOO0
USERCODE: @ Defanlt () Custom |OO0000000
Bitstream Format: @ Text () Binary
[ 0K ] [ Cancel ] [ Apply
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5 FE B AANH 5.5 MSPI fit B =

2. 1E Programmer X {F ik B gmFESME Flash, Jf1% B BitStream HIHZ 4G 4w
FEHbAE, A gL S 1 PR B RS shb AR R, a0 5-43

Fr7s
5-43 R ESMB Flash BY4rTENbBLL
Wy Device configuration [ Pl X
Dewice Operaion
Accezzs Mode: External Flaszh Mode "]
Operaion: exFlaszh Erasze, Frogram - ]

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: Oz000000

| Save || Cancal |

3. My “Save”, FERTA BitStream 15 shHuhl Fgm FE R HE 15 B
4. 5 K P kb s %2 RECONFIG N, SZHELZ /) BitStream IhRE Y #e .

!

o ZHLETEMEAHAMIEI T’k RECONFIG_N TR EH I VI, HIFmtfE
JE B LS %

o M 2 HC B AT R UH LA LUARR LA I RS, B R R S AN S AT — A BRI AR
WP s

e  SPIFlash EahhhibAK 12 frcxk, P A E 172 ADDR[23:12]1 ik =% [A] .

7 EIRANHEE— F Flash Bt & — F FPGA ST, & = 1K FPGA
PR S F Flash BC B 2 Fr FPGA 15 #L: 5 SPI Flash B 3:AHZE )
FPGA #34%H MSPI it EA% 5, HAth FPGA X SSPI &% SERIAL B & #
N BARMPEIET R EMASHATE . E4 2K 5-44 Fix.

!
fic B 1 1F T 75 E0K A 28 FPGA 1Y) MODE {H %2 5 MSPI Al SERIAL Bt B 4 X 5 & & MSPI

1 SSPI i B, H=d KM FPGA P25 M A X FF2 A Flash i & R — H FPGA B
o
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5.5 MSPI Bt & 15,

& 5-44 —H Flash BEE £ H FPGA EEREE

il
4.7k
SPI Flash FPGA FPGA FPGA
CLK = MCLK L—»|SCLK —|3CLK
CS N|—» MC5_N
DO [—* Ml
Dl [¢——— MO DouT *=DIN DOUT [——|DIN
= '.] = ] = ')
|
o 3 o o © o
L = T = = =
e Z o =
26w c6w |8 50w |
sgs [E | 2838 [T | 288 |
o S T O 2 Txo s
. & & - -
« * ' . >
MSPI T # Un 7 B & 5-45 s
5-45 MSPI &&= i Fr &
READY £
Treadytmcsl
MCS_N % /
: ! Tmspis “ Tmspih .
MO ¢ i *
Treadyimck '+ Tmckn T Tmdk Tmclkp "
f Tmclkftco
M 4 valid data X valid data ¥

AR BN Fr 2 5n 3k 5-16 s .
% 5-16 MSPI EL EER T FSH

SHER | BEEX BAME | BKE
Tnclkp MCLK 44 5 #i(MCLK clock period) 15ns -
Tmckn MCLK H4f = B P[] (MCLK clock high time) | 7.5ns -
Tmcki MCLK KIS B8 T[] (MCLK clock low time) 7.5ns -
Tspis MSPI PORT #3768/ (MSPI PORT setup time) | 5ns -
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5.6 WEHE (UNEEE(LittleBee®)F S FF)

SHER | SHE X RAME | BOKME
Tnspin MSPI PORT 4% i (MSPI PORT hold time) | 1ns
- MCLK T~ &5 21 5 i B 42 (Time from MCLK 10ns
melkfico falling edge to output)
READY _L 7+ %] MCS_N i Ha*F i 8] (Time from
Treadymest | pEADY rising edge to MCS_N low) 100ns | 200ns
READY EAWH|FE—A MCLK i [A](Time
Treadymel | fom READY rising edge to first MCLK edge) 2.8ps 4.4us

B 2 L ER AN, [ MSPI AT &= SR Rt T E, 65
T R PAR 2% A
e MSPI I1{#fE

b S WK B BT — K B I RECONFIG N A% B N5 110 IRAS
o JHIHMIELE

B b R P Bk b itk RECONFIG_N &

[#] 5-46 MSPI #3, THI% FPGA R EEREE

——1
4.7k
SPI Flash FPGA FPGA FPGA
CLK »{ MCLK »|SCLK »|SCLK
CS N » MCS N
DIN > M
DOUT > MO DOUT » DIN DOUT|——»|DIN
< 2 < 2 < g
o @ O @ o} o
[T = L = [T =
58w S 28 w g 238 w S
598 | 3gs [L |28z [I
¥ ra g TEO 2 X Fo 3

A A A
yYvYyYyvYy

5.6 WEBNECE (V/MNEiES(LittleBee®)RIEZHF)

uG290-2.3

SUBEL B A, EJ DUAL BOOT Bl B, 2ok S/ Eik®
(LittleBee®) K 23k 5 2k FPGA 7= i ST 4 — R ic B AR =X SUR hic BT,
FPGA 15c \AhE Flash 32X L 45 28 52 Bfic & .

V!
£ DUAL BOOT B3R, 4415 Flash AZSBURIE/ERT, FPGA 2243t M Pyl flash k%
1.

X Zh e B A T B 2 1 MODE {8, W B Flash TLAAMES:,
MANES Flash S EhIREL T 25 MSPI iR B AR, i52% K 5-400 WS
Shfic B UL T 2 S B B AR RS, P AT DU IR B B T SRk B B
PE A AT B
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5 FE B AANH 5.7 CPU fit & #5 =,

GWINS-2/GWINS-2C #F S HIXUE shic B AR 5 /& 4
(LittleBee®) 5 je Hofth 23108 4 [X 7, GWINS-2/GWINS-2C 2314 Jy A £ X1
W& Flash, FrLi{# ] DUAL BOOT #&zUHf, GWINS-2/GWINS-2C 7E#A™
W& Flash 2 [B1HEHAT )4

XA Z i B PR K 5-47 Fios
& 5-47 NS R FiEE

( start )

!
MODE ¥ &} “110” i FPGA {5k M4 Flash JE 5.

X GWIN(R)-9 F1 GWINS F 517 i, o8 72 MR A5 0 XU B
FPGA ¥J>CHF 4 IRBLE 22

o LIk FEHIAE IR IE BN 3 IR, 3 RIS RIMUG 1R 5 ) — N B AT REAT L &
W Flash )58 A e 46T 0 Huhik;

e MODE fii’y “110” i, MANES Flash B3l 3 2R AT PLGE BN [E] 1)
Ja shtihl, & Bk 7 E s S IR S N R AR, 4 AME Y 3
RBE B A R 23 B N B Flash JE 30

® X1 GWINS R, A LASCRF R 3N RMUS 1) 2 ICE Ja 22l @4, H
B HUE BHE

!

SPI Flash J& ai#ilkI 12 763k, A7 o] % B 12 ADDR[23:12] 1)k =[] .
GWIN(R)-4 #5414 H i A st B AR shiic &, == S8 A H

FHRAE T IX RS IXUS ShlC B 7 2, EAE BiE 2% F i TN101, £ /-7

= F-F1E GWIN-4 £/ /) DUAL BOOT F# 77 5.

5.7 CPU BCERR

CPU it ERi T, Host it 8-bit £ 58 HIEE M2 L = =2k Bk
FPGA 7=l f7 i &, CPU Bt B M 5-17 Fin.
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5 BB R/ 4

5.7 CPU fit & #5 =,

%% 5-17 CPU BL EEXER
B A2 R I/O 2&Y i
RECONFIG_N L Py L (R o QL P = i
_ 5 ki J53) GowinCONFIG fit &
P 2 ET A DA R AT SR AR A B
READY Vo (G 250 AT
L T 5E YR AR I
DONE /0 ™
RSP R5E R FEIC B B gm FEAC & 2
MODE2:0] L L msti s, READY LHIRAE
SCLK | NS
I, NEEg L | mHET: CPUBERRL
LKHOLD N ‘
CLKHOLD_ i IR CPU R A
5 e
WE_N | 0: 5
1: i
o701 o HCRH K 1: CPU 2R BN (F A A

JE, TG B 25 R T DA O i B A T R

CPU it E A & Hon BB WK 5-48 Fis.

5-48 CPU B B{ER EEREE

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

CTRL » CLK_HOLDN

Varll |
!

BEEDy CPU B E M R /N RS, MODE i E N “1117, HAhE & & MNHEIE 2%
5-1.

B 2 L FLESR AN, A H] CPU AR i = oF 4k FPGA P it AT I .,

3 5 s 2 LR 25

5.7.1 BLERFF

CPU #1111 fg

b S WV B BT — YR B N RECONFIG N A58 Jy %3 1/0 R4S .
Ja B B E

T A e IR AT kP i %k RECONFIG_N & i

R B 2 B £ MODE[2: 0]=111, £ & 5¢ /5 DONE &4 . i

DONE 5% READY #{HiMK, Ui BHECE KRNI .
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5 fig B A A4 5.8 SERIAL i & 5=

fo Bt R, Bl e 2k D[7:0]#% Kimti =l (MSB) *7~, FPGA 7 SCLK
T B
5-49 CPU Mode B ER FREE

s [ L[ L F L fF 1 fF 1L fFJ1L_F 1 [ 1

D[7:0] X byteD X bytel } byte2 | I .. )%
WE_N %)\ !
CTRL %) I
Ready ﬂ
Done ZA )// /—
Reconfig N ﬂ
5.8 SERIAL Fi ¥

SERIAL BCE 5, Host il s ATE: X & - 34k FPGA 7= it AT IS
H. SERIAL f &2 HE WE R DR ERAZ —. SERIAL iLE
P R R LR B 5 N FPGA, ToikM FPGA 2348 Bl 5, K,
SERIAL fit & #2067 ID CODE #1 USER CODE DL IR S Z A7 285 B
SERIAL AC B B0 E Hl E Lnisk 5-18 Ais.

2 5-18 SERIAL FLEEREME X

EHARR /0 27 VLA
RECONFIG N | "PHBSSL e i, B2 Gowi
_ B kib: SB35 GowinCONFIG Bt &
L 24RT AT DO S AT AR B
READY | i
0 e T ar
L DS R TR B
DONE /0 i
RHST: R5E g FEC B el gm A2 AT & 2R
MODE[2:0] WAL i, READY IHERAE
SCLK | EPNE e
DIN ;jfﬂ%@gt PN G
A
DOUT o) HrH s, HHT FPGA 205 SERIAL it B

SERIAL it & #5 A &R = B W B 5-50 Fios.
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5 fig B A A4 5.8 SERIAL i & 5=

& 5-50 SERIAL B EHER EFEREE

Host FPGA
CLK > SCLK
DOUT > DIN
FE!
I SERIAL Bt BRI/ 24 &, MODE {2y “101” , HAh[E & & M rEkiE S %
K 5-1,

SERIAL Bt B FE
SERIAL [it & B0k i & 5-51 Fis.
5-51 SERIAL FLE#RFFE

READY .J“

SCLK i /—\I

DIN Valid data Valid data Valid data

FHIR IS FP 24003 5-19 s .
& 5-19 SERI