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P& EEMERETR, FHRE MR NBYIIE ERRS SR & TR .. XT3
MR E P ERE, TEHMTIR B AR, Z5fF FPGA Bt PR S B T e,
o & & R LI an R 4-2 Fios.
UG290-2.1 9(79)




4 1B E N3 4.1 e B B R 0

F 42 B EEME BIZIN

BE AR BB LI i

i TMS, TCK, TDI, TDO 14 FIlc & &,
R A
RS JTAGSEL_N 15 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
BRCHRAS . C— —~o—
cspiport R SO {F4% AL B AE .
B T 1O SCLK, CLKHOLD_ N, SSPI CS_N, SI Al
> SO 1EfT & 45 #5155 GPIO.
o FASTRD N, MCLK, MCS N, MO f1 Ml
ERIUIRES . e -
uspiporr Lo o P
B T 1O FASTRD_N, MCLK, MCS_N, MO f1 MI
5 TERL & 45 US4 GPIO.
B UR A =g
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.
L] P
DONE PRUCIRZES LR E & M.
BE N 1/0 le & 45K 5 17E N GPIO.

vE!

o [1JXF JTAGSEL_N AHH: HkKget:, 761K ITAG & I H 2B, @i
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
A5y GPIO: T/ ®(LittleBee®) K ik FPGA, 24 MODE[2:0]=001 i, JTAGSEL_N
W5 IJTAG BLEN 4 NMEH (TCK. TMS. TDI. TDO) 1] L[ K #% & N GPIO, {H
LR JTAGSEL_N okt JTAG E IV E NI E 10, 75 Zibgs 4 F 8t N\ gn A=\

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.

EENER
Hid Gowin =AM HC & B IR

1. FTHF Gowin =R EAE A AH RN 1) TAE

2. TEREF:F kSR “Project>Configuration>Dual-Purpose Pin”, #n/& 4-1
T

3. AN BRI B B A B R O

UG290-2.1 10(79)




4 FEE A

4.2 BL B E T e I 5

41 BEEEMNERRE

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 ikl FPGA ik
TR AR E #/E. FPGA LIRS FZLEFHETF, EHEf
%€ 1ms 2 J& 7] LR

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, REeH4E 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

UuG290-2.1
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4 FEE A

4.2 B S ThaRe &S

B A4 K

The g

READY 15 528 MK T, #5 input 2884, FI P el B &8 el fe
B AN N TR READY 155 DAZEIRIE B i 2.

£ GPIO K, B FI{E input 2% output 2574, READY F4E input 8%
) GPIO B}y FRARIEEC EFF 4G HATIRIEN 1, B/ FPGA Tk AT
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 i, B A input B¢ output 2574, DONE Fi{E input 28%!
) GPIO By FARIEE B T KA EAN 1, BNERELKR S FPGA
Tkt 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.

UuG290-2.1
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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
- N ERVER R A NCHSER, SCLK W M HERE 2. 7EN 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.if
“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
UG290-2.1 13(79)




4 FEE A

4.2 B S ThaRe &S

B A2 FR UiRefiis
TENBLE S RIS, A% .

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

MI MSPI Bt B 8 1 B AT AR M E /. 1F8 GPIO i, wTHE input B¢
output 287,
TERNBLE S RIS, A% .

MO MSPI it B AR S AT B & . 158 GPIO I, ] FIAE input 5%
output 27,
TERTLEE R, RACNRIA .
MSPI Bt B A5 320 SPI Flash i JEIEF(E5: 249 FASTRD_N A& H

FASTRD_N PNy S R S (84 0%03); 25 FASTRD_N J9fIGHL P I ik
R, AN KM Flash sl s BURIEfR A F, BMAES%HH
¥ Flash % M. 14 GPIO B, A FAE input 5% output 287,
RN E S R, AN

WE N CPU BL B AR S M A5 5B EH: 4 WE_N A& P RR

- 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 & R e N & 10, 8-bit £75% . HR4E WE_N KB
& DO~D7 i NF i /7 H . 1F4 GPIO I, A FAE input B output
HH,
TENECEE IR, BB, WHEES L.

DIN SERIAL fic B S ATEIR A E ] . 18 GPIO I, A FHAE 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!,

UG290-2.1 14(79)




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 (/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 .

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

2 FPGA 1] VCC.VCCIO.VCCX it H 1 3% &2 e /ML IR AE I, FPGA
BENEFRAE: HBEFEE H RECONFIG_N Ak 4 B i+ L>FPGA %
HL 7k READY #1 DONE & JHI>FPGA #1446 >READY % & %4+ MODE
(B >HR 4 T 1 A% s BT B 600 AL B >FPGA el >DONE $ = >3E A
B

FPGA JE 3l F2 i 75 BRIt i e e , FPGA _EHLFRE 51 1ms 2 I LA
J FPGA ¥t it #2 - RECONFIG_N & A o tH B HL 1, F P T i %
¥ RECONFIG_N & 2 sl hr . FPGA R R T A 38 1/0 it =
E

F TR FPGA 72 i MR G B 50 B A7 A48 2 I FH A B 53 et
SRAM [J#EAE. XF N E Flash FIERERIXT4MEE Flash fo#e/E, Hd, SWE
Flash [f#4FE R 45 /N & £ (LittleBee®) 5 %77 i 32 FF, X SRAM F14h Flash
B BT A 7= S 350 P S HE

UG290-2.1 15(79)




5 BB R/ 4

5.1 e & 5

UuG290-2.1

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 AE I LA IX 23 HEAT IR S AR 23 F IR ST A 305 % FPGA IiLE

AERPIREE R, AP ATEL I 8RR, IREFARNE ESH KR
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
Fﬂziﬁﬁlﬁlﬁ%ﬁo

PIE/9MEB Flash #1E

St N B Flash BEAEEREER . MM IFEE. REsdEs JTAG #10
BeAE N E Flash, B BE AN T IMHz, B £ #1005 5-7 ITAG ) TCK
BB
Ve
N & Flash it & SRAM #E (HRSIRCE MXURIIACE ) AN B Flash FIgmfEe(E
TR FPGA T B AREr EHUIRES H B AR B Pk /2 RECONFIG_N, FHATRESST N E
Flash i& s A2 & IR

NS (LittleBee®) K Mk A A (231 4w A5 4 % Flash 20416 Flash i}
T TER SRAM N E, /NEIECS(LitleBee®) K 1 B JRA K 2348 hn 1
JTAG & LS IR, BI2RAF SCRFEA B TARIRA I ol Nl it
JTAG #: 4nFE N ik Flash {45 Flash FIERME,  gafid 75 rh #8407 DL
JRAECE W TAE, WMiEsEm)E, (KHE Ptk RECONFIG_N BIR] 5¢ %/t
LRTt o BRRFIEE A N T 15 2R TR AE SRR AN s HA R 3 B

REEMNER

P AN F R B LU, F5 Z MR A W ER, #ifk FPGA T
EAE I FE L BN o P e A8 H AN & inF s mT BLid e oA b2 07 X
RIGA IR L, S OR B HER AL A S ) E IR AT . MODE[2:0] FH ki #%
GowinCONFIG [ZmfRft B, AT ESCEE N n] DS Edr R
Fir 17 W FL I AR e A, R H HAERE 47K, TR A BHAETE 1K,
!

RECONFIG_N. READY #I DONE & 5 &M EHLMIC, TIRHP 2K el REN
GPIO, #7% B RIELERC B B 58 AT E AT 46 (8 B8 R R A T L PR T B 251

& B ERMEFREE
F 34T v SR B B I, HERERRIE A 5-1 P
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5 Fo B AN 4 5.1 i B AU

& 5-1 ElE EMHEEREE

FPGA

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

.|}—({ RECONFIG_N
KEY

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

/7 />
LED LED

o I/ RENL MODE {HI A3 IR IDTF ¢ ; #4253 1F MODE % Bk 5e &3 ok, &
251 MODE % | 2\ N &R 423t 5

e JTAG it EidFfE+ READY fl DONE 55 HI{HEK A S H &

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
FioRo

5-2 EF LR FE

VeoVeoxVeco /

'
wl

x

Tportready

g

READY

DOME /*

UG290-2.1 17(79)




5 BB R/ 4 5.2JTAG il &
[ 5-3 fil & B Fr [E
RECONFIG_N i £
# 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®) K% FPGA R EH LB RECONFIG N fZFIFE&%

SR | ZHE X B/ME | BRAXE
R A2 READY B EFHATIRTZE (Time

Tpomeady1 from application of Ve, Veex and Veco to the 50us 200us
rising edge of READY)

- RECONFIG_N fiGH-~F ik %2 2 (RECONFIG_N 2Ens ]

rectolw low pulse width)

RECONFIG_N F[475%1] READY 2RI Hi “F- I ZE

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

Treadyiw READY i H. P ik %2 £ (READY low pulse width) | TBD -
RECONFIG_N T~ £ %] DONE AZAIK HL~F- (1) I 4

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

!

MODEOQ=0 K} #5£[1) b H & 51} [3] )y 200ps, MODEO=1 4 50us.

S EL®(Arora) X i FPGA 7 A 5% (I 3 S 8in % 5-2 Fis .
%% 5-2 RER®(Arora)ZKjik FPGA =REFH LHEM RECONFIG N filk R FE&5

SR | ZHE X R/AME | &K
W A READY 1 EFHATIIETZE (Time

Tportready from application of V¢, Veex and Vo to the - 23ms
rising edge of READY )

T RECONFIG_N fiH P flikif % . (RECONFIG_N 2Ens )

recighw low pulse width)

RECONFIG_N F[475%] READY 2RI Hi “F- I ZE

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[4 %] DONE Rk HE P (1 B ZE

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

5.2 JTAG B &

B ¥ 51k FPGA 772 i) JTAG Bt B =0T & IEEE1532 FrifE Al

18(79)




5 Bt B AR A4 5.2JTAG it B

IEEE1149.1 i1 A 43 4tibriE
JTAG it B A U2 K LR R BE 5 N 38 = 2 54k FPGA 7= 5 1 SRAM
, BHEGREEEER. SndSHTE HE R FPGA 7= )50 F JTAG

Hic B AR
5.2.1 JTAG ECEREAEM
JTAG At B AH 8 2 5-3 s
#+z5-3]TAG BEBEEREMENX
AR /O 28 Wi
JTAGSEL N* | L3 4 gngAG M GPIO R E NECE & I, -1
TCK? | JTAG HAT I Biidify N
TMS? (Wi Mt v JTAG HATHEA N
TDI I, AR5 4 JTAG HATH RN
TDO 0 JTAG AT Hd

YE!

e [1]JTAGSEL_N 155 114 JTAG & E N GPIO I H 28145 8h TAE G A R /ER
xtT/NEIE®(LittleBee®) X 1 FPGA, 24 MODE[2: 0]=001 I}, JTAGSEL N % 5
JTAG BL &) 4 ME (TCK. TMS. TDI. TDO) wJLL[FE % E A GPIO, {HZ I}
JTAGSEL N ik ITAG & K E N E 10, 75 Bk #8853 HE N g B AR X AR &

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

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

FPGA

| JTAGSEL N

JTAG PORT » TDI

» TCK

» TMS

< TDO

o T JTAGSEL_N A ks r, FF7E MW JTAG &I Fl i i, i b
AT MODE fH ¥ B 9k BB i (IR RS0, XUB SR MSPD) 8 6 1At
FRR B R B R, B S FEAT JTAG FUE 5, #ehat A Pk,
JTAG & 745N GPIO;

o JTAG It B AU AP AR AN e i T 40MHz.

T BT H R JTAG it & SRAM #1E4b, &2k 3Kk S %k FPGA %%

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

[R5 SPI Flash 42 /E thnl il ITAG & I T. L5 R8st E

Flash [ 4gmfeielEiE Lk )7 5 ITAG BL B AT E, #ME SPI Flash (4w e

EiE 2% K 5-41 K 8 I 3 H#A4E .

AN, B2 Sk FPGA 72 5 SR ITAG 3964 idE, B, #8—4 FPGA

[f) TDO 55 &S T —4> FPGA 1 TDI &1, Gowin ZmfEikft4s 3 3hiR %)

AT — L) FPGA 234, K GIHTC & - 2 16 B B iR BRI 5-5

Fiso

UG290-2.1 20(79)




5 L B HiAN4 5.2JTAG it B
[ 5-5 JTAG R EEAEEREE
JTAG PORT FPGA FPGA FPGA
TCK »| TCK »| TCK TCK
ZI Z| ZI
™S »TMS o > TMS 5 ™S @
TDI TDI % TDI % 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 BiEA 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

UuG290-2.1

valid data valid data

K & A SHU & sk 5-4 i

= 54 JTAG BEEEXRFEH
SRR | ZHE N w&/AME | KME
- TCK TR E4 AR & (Time from TCK falling | 10ns
tokitco edge to output)
TCK R F&#T 24 H =B 2 (Time from TCK falling
Trckftex . . - 10ns
edge to high impedance)
Tickp TCK i 4 E ] (TCK clock period) 40ns -
Ttckh TCK i gl B P ] (TCK clock high time) 20ns -
Ttexi TCK A B HL~FA ] (TCK clock low time) 20ns -
Tios JTAG PORT # 7 [a] (JTAG PORT setup time) 10ns -
Tioh JTAG PORT {R#5Hf ] (JTAG PORT hold time) 8ns -
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5 FE B AANH 5.2JTAG it &

5.2.4 JTAG %00 8 HRIE

TAP JREH

W7 ) FUIRSHL B IR & F e Bl 3 fras, &R E TDI
A TDO 8. —MBeki, B HFFHTEEFHRMMEIES TS, R
SHUHER S, ATk — M%7 R TCK RS N TMS 2 HRES, K
Fhomo
5-7 TAP RR7ZSH1

1 @'EST-LOGlC-RESET}
0

o( [ RuN-TEST/IDLE ! —,[SELECT-DR-SCA@1—.[SELECT-IR-SCAI\BJ

TAP &/
IR TMS NEHESE G848 “17) F4E TCK i AN % /0 5 ANk fik
M BEEBRR 5, B4 TAP &5, MM scBlk b+ H e RS TAP
IRSVUEL e w2 3 EADIRE, X ITAG 2 O ARZ 2 A7 .
Vel
ZIREARE S CPU MHML .
!
e  7EHEA Shift_DR = Shift_IRJRZAK, TDO L H%#E M TCK R IR TF a4 2k
7EHEN Shift_ DR B, Shift_IR JIRZSH, HIEAFEAL
7E B JT Shift_DR B, Shift_IR I}, dE gt ,
B SR I A B (R F AL LSB;
—HEN, A 848l B B

HSHERNBETFHR

BRI Z AL AN, RSN AT A AR A .

o {EoHW A (IR) i
o H¥iFF rar (DR) #i.
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5 FE B AANH 5.2JTAG Bl &

A AR ARMEED, 7E Shift IRJIREN, (EiEdRsig44H4
ZiAras, RIEWRHA LSB 177 A, SR AL E Jo#i &%, 3] Run-Test-Idle
Jate & Riw kikse e, Wik 5-8 AR

FERE A7 B R IRAE R, 5 Shift_DRIRZSH, A% 50 5ids 4 4 Kt
wA7ae, WK 5-9 o, Hi AE R LSB ifksE MSB Huuk T H A # Ak

[ 5-8 184 S EZHCINF
e [ LT e

™S
TOI --< IRO IR IR2 IR3 IRe IRS IRE IR7 _-
Tap states NI @ SHIFTIR @ x@ XE
() -SelectIR-Scan (3 ‘Exit1-R (&) Run-Test-ldle
(2) -Capture-R @) -UpdateIR
& 5-9 BUEF Fen e F
TS \ L

0 MM = Yo ) e o MR

Tap states NI @ SHIFT-DR @ ®
“Select-DR-Scan @ ‘Exit1-DR @ ‘Run-Test-ldle
(Z) :Capture-DR ‘Update-DR
!

o  HFE=FFMA GWINR). GW2A(R) RS FPGA i, IEAFHAMLKE N 8 17,
o RIEATIEFMAFAAE, B A A KE AL,
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iZ£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. FIPIREHLE Shift-IR, MK H 46 k1% Read ID 54 O0x11, fHmifi
(B Ja—A0n) KIEMIFR R SRENLE] Exitl-IR, B mfL KIEHT TMS
TE T Er, 45 8 M BRI N &% 0x11 ik #2H TDI AT TMS I{E

AL, I 5-11 Fros.

%+ 5-6 X1%£1E54 1% TDI #1 T™MS H{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

UuG290-2.1

4. BHIFIREHL, M Exitl-IR £ Update-IR J5 5] Run-Test-ldle, JF7E

24(79)




5 BB R/ 4

5.2JTAG it &
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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 RKSHFHRE

e

4

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 Exitl1DR

4
Move TAP to Update-
DR

y
Move TAP to Update-
IR

v
Move TAP to Run-
Test-Idle

Move TAP to Run-
Test-ldle

I

e

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 5.2JTAG it &
B 5-12 #HY ID Code ¥iE & a5/ Bl A
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

UuG290-2.1

JE I 4PE Host it & FPGA SRAM, 1{# FPGA seIlIhfe, 81t JTAG B

E SRAM A3 Configration Mode Pins 521 .

iHiE Gowin Designer Wi 44 Az s s i SCAF, FIH JTAG s23l SRAM

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

NooagkwbdE

N ®

7 JTAG 8%, TAP &AL

F2HU# 7% IDCODE, #& 7t ID CODE & 75 UL ;

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 IR 2] Shift-DR (B4 51748 ), ¥+ BBitstream Data M =1
46 (MSB), BALKIE, KIEATEIRR N, HH P12 Run-Test-Idle
R
K% ConflngsabIed T‘ET Ox3A;

#i% Noop 1654 0x02, %5 RAl B iife.
W7 A3 Configuration Data AT/ L, 5SS H SRAM HIFE"
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5 FE B AANH 5.2JTAG it &

[# 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)

s

N

(e e

B SRAM B9 FR

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

M FPGA ] SRAM X152 HL SRAM ##f, 5N ARIES AN SRAM Bk
i & %47 (Security Bit), 4 TR ST 50, 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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5.2JTAG it &

ffi, CRC &M, AILMEAVBCE SRAM HIELLEHLAE]

52 5-7 884 SRAM Mbht ¥ E Fosbht <

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

UuG290-2.1

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 ), KIEMMER R ENN B, 152

W 5-7 AL RIE I 5 — N e [E I fr s TMS, Bk#) Exitl-DR, i TDO
BN K EdE . 55 13 Run-Test-Idle;
HEBE 4, SRR AN REEE, Hihke a3 B,
k1% ConfigDisabled &4 0x3A;

Varll |

5
6.
7. K% Noop $54 0x02, £
E

LYRT. 8 5HUR 9 LSRN
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[ 5-14 Bl SRAM Hi%#E
i N
{/ Start )
\_ /
4
Transfer
Config Enable Instruction
(0x15)
4

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

—»——Next address is valid ————

|
Y
v

Read data of one address

Compute the
checksum(16bit)

Y
Transfer

Config Disable Instruction
(0x3A)

\
End )
/

/,,
o

$8F% SRAM HIRFE

HEHACE SRAM I, FFEE R OAFAER SRAM. AR T :
#i% ConfigEnable #54 0x15;

K i% SRAM Erase 154 0x05;

3% Noop 154 0x02;

ZERT B RunTest 2~10ms;

K i% SRAM Erase Done #54 0x09;

& i% ConfigDisabled 154 0x3A;

oukwhE

UuG290-2.1
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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
o GWIN(¥)-1 ZHE}[AA 1ms;

GWI1N(*)-4 Z5f [H] N 2ms;

GWI1N(*)-9 Z5 [H] 2l 4ms;

GW2A(*)-18 Z % It [A] 4 6ms;

GW?2A(*)-55 Z %t [A] 5 10ms.

EFRA AR Flash

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

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

1

%% 5-8 JTAG By TCK $nZFEZER

i TCK 4% s TERE
GW1N-1

GWI1N-1S 1.4Mhz ~ 5Mhz H
GWI1N(RF)-4B

GWI1N(SER)-4C 3

GW1N(R)-9(C) 1Mhz ~ 5Mhz T
GWI1NZ-1

GW1NS(E)-2(C) 1Mhz ~ 5Mhz S

T LZ.Z5/FPGA EBHREFE

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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5.2JTAG it &
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& 5-15 #EE& T TZAEP Flash R TIE
( Start )

vE!
Background Programming fJ, ZAi& RS0 IX A
H TZ PFGA BRI
H T2 PFGA 5 F IR AR :
1. Ki% ConfigEnable 154 0x15;
2. 'Ki% EFlash Erase 54 0x75;
3.

SRAM Erase

v

Run-Test 500 us

A

Transfer
Config Enable Instruction
(0x15)

/

Transfer
EFlash Erase Instruction
(0x75)

Y

Move TAP through
Run-Test-ldle ->

Select-DR-Scan - -> Capture-DR -> Shift-DR
-> Exit1-DR -> Pause-DR -> Exit2-DR -> Shit-DR -> Exit1-DR

-> Update-DR -> Run-Test-Idle

Y

Run-Test 120 ms

Y

Transfer
Config Disable Instruction
(0x3A)

Y

Transfer
Read-ID-Code Instruction
(0x11)

A

Transfer
Repogram Instruction
(0x3C)

Y

Transfer
Noop Instruction
(0x02)

BERAESHL, M Run-Test-Idle 3] Shift-DR, 724 32 Mf&h (TDIE =
PRSP 7E2H 32 NI B A B IR S HLE) Exitl-DR, F £
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\

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. Ki% ConfigDisabled 54 Ox3A;
7. K% Repogram 54 0x3C, 6 e 75 #5 Ih;
8. Ki% Noop ¥84 0x02, #Efr4s
& 5-16 & S T2 PFGA A& Flash 12
( Start )
Y
Transfer
Config Enable Instruction
(0x15)
Y
Transfer
SRAM Erase Instruction
(0x05)

Run-Test Ims

Y
Transfer
SRAM Erase Done Instruction
(0x09)

Y
Run-Test 500 us

Y
Transfer
EFlash Erase Instruction
(0x75)

Y
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

A
Run-Test 96 ms

\ 4
Transfer
Config Disable Instruction
(0x3A)

A
Transfer
Noop Instruction
(0x02)

A

( End )
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S TZ PFGA # GWINS(E)-2(C) AR 7
GWINS(E)-2(C) B &M WN & Flash, Bestif EiEREIX 7y, WA R:
1. fuddsft ID 25 ULA;
& i% ConfigEnable 54 0x15;
3. WIRERREE —A> flash, &% Flash 2nd Enable 54 0x78.
E!
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 $54 0x02, MfELEH.

N

YmIZA TR 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 ISR AS, S5 S5/l GWINS R ¥4/ A feilid 21 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 ReadlDCode

-

[

Y

"

Erase Flash

e

N

—

Program the first X-page
with readable-pattem

A

Transfer
Config Enable Instruction
(0x15)

Erase Flash

v

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

v

A

Transfer
Reprogram Instruction
3C)

Transfer
Config Disable Instruction
(0x3A)

See Read EFlash
Flow

Transfer
Repogram Instruction
(0x3C)

Y-

A

Transfer
Noop Instruction
(0x02)

A

(e )

Same as FSfile?

HfE—1 X-page JFE

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

6.

3% ConfigEnable #54 0x15;

Ki% EF-Program 54 0x71;

HEN Shift-DR % 3% bk ¥4 *

H5AN— X-page [F#dE .

— Y-page 3t 256 MY, 4r 64 Ik, FRRYEIE 4Bytes (EPgwfE—A
Y-page); Y-page H#EiE G LSB /7 NE AN HAbRAER LA 2-15.
H5— X-page 2 J5, GWIN-1(S)#31; 7 EHAT 2400us B 1 HS £,
GW1N(Z)-2/416/9 FH|Z5AFTEEHAT 6us BHCHII £, HA R 5254 A
s BLAA M B

AR X-page Ffise e,

!

[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 55— Y-page, GW1N(Z)-2/4/6/9 %% %K Run-Test 13-15uS,
GWI1N(S)-2(C) &%) %5k Run-Test 30-35uS, Hifth R 5|24 AFREL,
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 SRiERiZE

( Start )

.

Move TAP to SHIFT-DR

.

Transfer 4 Bytes (LSB)

;

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

.

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

'

( End )

EEEIPAIER Flash %2

FEEL P EB Flash AEMEYE, X JTAG 1) TCK AR ER ., 4 5-20
PR o

LN &R Flash AT LAFRARAL AL ek flash RO R FE, HE L ERHRS
A K] Readable-pattern 442 X} T- GWIN 11 5 , 5 A\ Readable-pattern
Ja IR 1% Reprogram(0x3C ) A1 Noop(0x02) 7] 1 4 #F flash 4t T Readable
RA
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B NOORWONE

K5 IDCode (] ik );

& i% ConfigEnable 54 0x15;

K i% EF-Read 54 0x73;
RIEFE Flash 2l 0x0; J7vA[R 0 5 X-address A ;

2 64 4> Y-page #t & —1> X-page;
BRI 5E A X-page AT EEH R EMAE, HHhk4 [ 3his I,

FHE RS, Ki% ConfigDisble 54 Ox3A 45 L
5-20 iEEAER Flash RFIEE

Y

Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

v

Transfer address(0x0) data

v

Read pages

Transfer
Config Disable Instruction
(0Ox3A)

v

End

e
o

See ReadlDCode

|l
-

N
/

B —1-Page (Y-page) HJiLFEE
55—/ Y-page ML, 1HIEE N Flash (%450 8], 0K 5-21 fios.
B B o i L ) R B B A
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& 5-21 3B —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

|
e
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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

Flash Erase <

y

Flash Program

NG
Y
Flash Readback
N Y

v

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

A 4

Toggle
reconfig_N pin

|

Transfer JTAG Instructions
“NOOP (OxFF)”

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

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

s N
‘\\, End P,

@ 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 ¥O4RTEIME Flash FiEREE

FPGA

MCLK

MCS_N

Ml «

MO

» TDI
» TCK
JTAG PORT
» TMS
< TDO
E!

BEEDY ITAG # Mg 5T Flash /s R 48K

JTAG £ SP| 2R 4) 55 Flash

AR ZGE T JITAG 2 M ZmfE 44 Flash.

A R B2 ITAG H: O AR RINTE RN flash fF 0, H P
7E JTAG Uit BRSPS SSPI I % SPI Flash i# 174 f%

5-25 #w%E SPI Flash I T~=E

Flash
CLK

CS_ N
DOUT

DIN

™~
( Start )
N 4
— Check ™0 v,

See RaadlDCode

(Ox

Transfer
Program_SPI Instruction

16)

A

A

Program (or read) SPI
through JTAG

UuG290-2.1
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&l 5-26 GW2A &% JTAG ###l SPI %1% 0x06 5§40 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§ FFFE

(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(#££7# SPI Flash

ZE R R, S4B 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

E!

e ctrl:0 Rk, 1 FREN;
o data:0 FREHF, 1 RRFHE T,
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5.2JTAG it &

UuG290-2.1

[ 5-28 SR Boundary Scan #4772 SPI Flash 12

— =

B

See RaadlDCode

Transfer
Config Enable Instruction
(0x15)

A

Transfer
BSCAN_2_SPI Instruction
(0x3D)

A

Program (or read) SPI
through JTAG

Transfer
Config Disable Instruction
(0x3A)

) / ]
4 N
1 End j
o /

£

43(79)




5 Fo B AN 4

5.2JTAG it &

%HY Status Register 0x41

Status Register 7E &5 {4 8 I S 28RS G IR R B, 8 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
— .

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

3R 5-11 Status Register SELE MEIHX%HE

Status 2 | ewinR)-Lrzis gm@é)_ze gwis(;i-tslg GW2A-18/55

Register[31:0]

0 CRC Error

1 Bad Command Error

2 ID Verify Failed Error

3 Timeout Error

4 0

5 -

6 -

7 -

8 -

9 0

10 -

11 -

12 Gowin VLD(1) 0

13 Done Final

14 Security Final

15 Ready(1) Ready(0) Ready(1) Eﬂﬁgfted

16 POR(1) E_ncrypted key is
right

17 0 - - 0

18 0 - 0 0

19-31 0
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5 B B HIAN4 5.3AUTO BOOT it & (NU/MEE®(LittleBee®) K IELFF)
EHY User Code 0x13
User Code 5 32 £, 2HUIE4 /& 0x13, i /7 5 Read ID Code —%{.
UserCode ZRiAfi FH 2 FS U checksum {8, 7] 7E Gowin Designer
R EHT 8 s
EnE; 0x3C
ZAe A VEH 218 FPGA M flash Arise i i scfh, JFEC & 2 SRAM.
i JITAG % & i% Reprogram (0x3C) 4. Noop (0x02) #54,
AR E NE, AR Ak Reconfig_N & .
HiLEEEREE
JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK » TCK
z z 2
T™MS > TMS o' » TMS w' > TMS O
| T | T 1.2
TDO ,TDIE%% ,TDIE%% 'TDIQKS%
TDI |« @ 6 Too 5@ & o ww O 1po
re A rx A rxo o _‘
< 1 1 >
< —
Bl

BIRESCE, IR o A EOR SR e A Ip Ak

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

UuG290-2.1

AUTO BOOT Br B, &zt Sker /N &% (LittleBee®) K 3k
5y FPGA 7= S e st 2 i i Rt () — R e B AR R, R ER®(Arora) K %
FPGA /= A H R B, BT, O Ll EIEHEEES
B, FPGA BIn] 47 MW B Flash 2 ELRER 20 5 il ic & -

FPEH B R s, 55 2l JTAG 2 BB E B g FE 21
FPGA 1N & Flash §1 (Z# & 5-4 JTAG I B A& RERD, SRG1HET
MODE {63 “0007, X4 R4 HT b H K H P Rk i & RECONFIG_N I
I O 2 E s i LR RE I B 52 ki B i R . FH P ¥ MODE 18 1% & SA“0007,
i Gowin ZFEE1-4mfE N B Flash 458 J5 FPGA £ H 3L E SRAM 581
HAzl. W& Flash FIBEN s B RETT 2 T e, $e2m 17 L
PERE
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5.4SSPI fit & A2

HIEET /N 35S (LittleBee®) Xk (24t FPGA 77 8 _E L J5 RS SfF— Ik
RSB #E, GWIN(R)-9 F1 GWINS %741 FPGA X ERM K E B3
BeE, RIS E SR E RN, #84FRT LU E ST P 0 B B 1
SR B AR R R ALFE 1D EH R, CRC R IRFIHE 25 iR

Varl |
FE!

W& Flash #1 X B

5.4 SSPI Bt EE =

ORAF— By BRI Bt e B it Je ik B v

SSPI (Slave SPD FE M, B FPGA 1F M 2et4:, oMk Host it
SPI #: 1% & 22§44 FPGA 7= AT I B i 72 .

5.4.1 SSPI L ERAEM

SSPI A AL B & MR 5-12 Fis.
%2 5-12 SSPI L EHER E/)

B A4 R

/0 2K

Wi

RECONFIG_N

,
RS B

fCHL Rk 25 GowinCONFIG fit &

READY

I/0

P 2 ETAT DA FPGA AT nfs e &
KHF: ZRiEX FPGA T dm it &

DONE

IO

e LT D € B R I
LT RS2 g R C B B RE G B R W

MODE[2:0]

,
RS B

fie Bk E, READY LFHILRAE

SCLK

NS

CLKHOLD_N

l,
LEIEEN =

P SCLK X SPI #R1EH 7%
fRHL T SCLK XM SPI #4E T34

SO

FPGA % th %4 3| Host

S

Host 1] FPGA #i N4

SSPI_CS_N

O
I
Il

EEEEN st

SSPI JTikfE S, KA TFHRK

UuG290-2.1
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5.4SSPI fit & A2

5.4.2 SSPI it ERA EEREE

UuG290-2.1

{5 SSPI it B R & =2k 3k FPGA 7 Bl B i RoR & K
5-29 7.

5-29 SSPI Ft EHER EFEREE

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

VE !
ULy SsSPI L BRI /N R4t K, SSPI i MODE {H7y “001” , HiAth i i B R A 45
G %E 5-1,

SSPI lL & & B 7 HEHAT R K SRAM BB #AESN, &0 % FE FPGA 4k
EBHY SPI Flash, 4#fs Flash #:{E ) MODE {& 5 SSPI it & =\ ¥) MODE {4
FAIE, AP AT BAFE Gowin ZmfR 1 e B e B 20 5 N SRAM BRSNS
Flash. SSPI 4 H%mfEshik Flash )z = KWK 5-30 Frx.

& 5-30 SSPI 4x#25MEB Flash EIEREE

Host FPGA
CTRL » CLKHOLD_N Flash
CLK » SCLK MCLK » CLK
CS N » SSPI_.CS_ N MCS_ N » CS N
DOUT > Sl Ml < DOUT
DIN [« SO MO > DIN

YE!
H A1 GW1N(R)-9 #5437 ¢ SSPI #wfE4h ¢ Flash.
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5 fig B A A4 5.4SSPI fit & A2

5.4.3 SSPI fig E =B &
SSPI i B A= Ay B 5-31 s

[ 5-31 SSPI B B4R FF
READY I{
éTready‘(csI ‘W’
SSPILCS_N ——\ : :
CLKHOLD_M :
S X Y Y
* Tsspis * Tsspih * a Todk o Tsok it *
SCLK —'—\—/_[—\ :
. Treadytsclk g ‘W’ Tk ok
S0 { valid data X valid data >—
I 7 243 5-13 s
7 5-13 SSPI AL EIRA R FEH
SRR | BEE X RAME | KME
Tsclkp SCLK & 8l #A(SCLK clock period) 15ns -
Tscikn SCLK I 4= Hi P [8] (SCLK clock high time) 7.5ns -
Tscii SCLK B i HL T 1] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT #3721} 8] (SSPI PORT setup time) 2ns -
Tsspih SSPI PORT {4 5] (SSPI PORT hold time) ons -
- SCLK 315 21 £k 4 HH ) 4E (Time from SCLK 10
sclkftco . - ns
falling edge to output)
- SCLK T BR324 tH =i B ZE (Time from SCLK | 10ns
sclkitex falling edge to high impedance)
Tesnhw CSN f& B~ kb 56 B2 (CSN high time) 25ns -
- READY L JHi %] CSN K HL ¥ [H] (Time from TBD
readytesl READY rising edge to CSN low)
T READY ETHE %A SCLK it i (Time from | 150 ]
readytsclk READY rising edge to first SCLK edge)
Fripi 2 LR ESR AN, SSPIAR I M2 1K FPGA P i A THCE, ik
i A LT 26 A
e SSPI#I1fiRE
S WK B BT — R EC B I RECONFIG N A% B %58 110 IR
o EIHHINCE
HHT b A B P ik b ik RECONFIG_N &
544 BicEES

24 FPGA b T SSPI #3U, @it SSPI A LIk FPGA SRAM B3 i3
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5.4SSPI At B 5

UuG290-2.1

HY ID CODE\USER CODE\STATUS CODE %55 8., tHA] LUBEsR AN 7 1% 1%
% (fFltn SPI Flash).

FPGA [¥] SSPI 8 4— M 1-4 N7, &8 1 MESERT
MEANTURMEEFT, BEREGREFZTHHENT, JIREEFET LT
B CFFEA 0x00 £R),

#5114 BEEkS

EERe Y TEES RSP HHIIRELRTFT)
Read ID Code 0x11000000
Read User Code 0x13000000
Read Status Code 0x41000000
Reconfig/Reprogram 0x3C00
Write Enable 0x1500
Write Disable 0x3A00
Write Data 0x3B
Program SPI Flash 0x1600

Init Address 0x1200
Erase SRAM 0x0500
Read ID Code

FPGA ] ID Code K J& /& 32bits, #ZHL ID HIFEA PN 735, |
0x11000000. {EF§4 KiEZ AT, ffi CS AT AR, J HEE RS
TR (AN LLED, DAIKZED FPGA 3REX CS R

M CS hifikz)a, FdE Ll MSB 175 5 A $54 0x11000000, 7E5 5%
FATHRA G Bk S A 32 ANIHeR, I ID CODE #4445 LA MSB I A
DO R IRLFE Hi K
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5 Bt B AR A4 5.4SSPI At B 5

[& 5-32 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«
5-33 Write Enable (0x15) BIFrEE
TCK W
DI Y — " sl
cs -\ ﬁ

Do

vE!

SCLK BB B, 7 CS fiHIFH, FELF SCLK MiA-bLERTEN, LISkEh FPGA U CS
B RIS I A B

RS

Write Disable (0x3A00)

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

%] 5-34 Write Disable (0x3A00) B REE

DI 7 f — . >/ Z
CS \ /
DO
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5.4SSPI fit & A2

LI

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

TANERRIE, KDy SSPI & AR B k5, XEEFESHT)E CS 4T
e P, 7R 2 BRI BR LUE FPGA AT LIRSS CS IR
Write Data (0x3B)

@3 B WriteData (0x3B) 84 B 117 FPGA ¥ 8% &K 1% B .
EE, EEHESNLEY, CS —HATKHT.

[&] 5-35 Write Data (0x3B) B REE

i W

HMAMWJWMX_

Instruction(0x3B) ! Data

I-.'.d

ii.—/

p— \JLQC@QX;D@Q@M_\ i

One Byte (MSB)

'
)
™

%

i 1 i 1
5.4.5 Big ESMER Flash
T SSPI T ARC & 4N Flash (ﬁ? MSPI #E4Z), IELREE.
B Gl SSPI 7] FPGA Ki%f84 “Program SPI Flash” (0x1600) #&
A 2R FPGA A LL# % SSPI 3] Flash, Host i) SSPI 7] DL E #3517
Flash, 2 F3kmin] LLi%IE Flash BAHISH 2t BT 4 A .
R, M Flash zEUEdE IS IE&E’J%I?EALJE A~ Bit. 140 sspi
BLHY flash f) IDCode i, 75 ZE &4 Ki%E— Clock MM HEUE 5§ —4H7 (]
PABIAN R IE— AN, B L) o
5-36 SSPI #&35%9MER Flash FEZ&REE
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
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5.4SSPI At B 5

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

[&] 5-37 SSPI g & Flash KiEE

5.4.6 SSPI X THIZ FPGA & ~EHE

UuG290-2.1

Master

5-38 & FPGA EZ&~=E 1

CLK »ISCLK
DIN »/SO FPGA
DOUT »/s|
CS N, »/SSPI_CS_N
CS N,
CS N, |—
-° b—SCLK
»SO FPGA
S|
»|SSPI CS N
L»|scLk
»|SO FPGA
5|
»[SSPI_CS_N
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5.5MSPI fit B 1 =

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%

UuG290-2.1

[E 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 TR 24 FPGA B3]
TAEG, HAFHFER, HP LUK AL E B 2 5 N\ FPGA 45 1) Flash
P, 2 H A& T AR il % RECONFIG N B 3 [ Bl 22 48 58 T H 2%

MSPI B EER B
MSPI # FH 5 FC & & 2R 5-15 Fios.
%= 5-15 MSPI EgB1RAERE 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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5.5MSPI fit B 1 =

UuG290-2.1

AR /0 27 Ui I

MO 0 FPGA fith %45 2] Slave

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

FASTRD_N | /& P 5 d Flash U188 CR A Flash 13454 0x03)
R HF: = Flash U7 M0 CR A Flash 13454 0x0B)

!

MSPI it B A I 5% B KA R T 70MHz. 4B 8452 kT 30MHz /T 70MHz i) 52
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

1§ MSPI it B A0 5 2 54K FPGA 7= ik 47 i B 1R~ 2= K
Kl 5-40 firs.

[# 5-40 MSPI BL EER EZEREE

FPGA SPI Flash

— 5 FASTRD N

MCLK CLK

MCS_N CS N
MI |« DOUT
MO DIN

7!

It K MSPI BB 1 5D 5240 1E], MSPI #5230 MODE i GWIN(R)A “010” , GW2A(R)
N 0007, HoAth [ 2 M A EEE S % B 5-1. MSPIC B F I B R 5 T 30MHz i
FASTRD_N & 7] &7 .

L IJTAG 4 FHHEAC B A 9 A2 2 S Flash #1420 & K i
K 5-41 Pror. i8id SSPI & M 4ifEsh T Flash HER R B IEIES % K
5-30,
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5 Bt B AR A4 5.5MSPI fit B 1 =

[ 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 K 2 A LURR A (R IR G R 21 AT
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 A FPGA 77 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 BB R/ 4

5.5MSPI it & 15,

UuG290-2.1

& 5-42 &8 T— BitStream B3 shtbiit

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 Fo B AN 4 5.5MSPI fit & 55
2. 1E Programmer X {F ik B gmFESME Flash, Jf 1% B BitStream HIHZ 4G 4w
bk, A gmiE it 5 1 B IR R B RS shih bk AR, anf&] 5-43
FrR;
5-43 & ESMER Flash RO4RFEbLE
'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 BARREAETT R EEMA AT E R . Edonm B E 5-44 Firs.
!
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%
.
[ 5-44 —F5 Flash BB E & |y FPGA EREREE
TBD
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5 Bt B AR A4 5.5MSPI fit B 1 =

MSPI B EER B FE
MSPI & U 7 B an &l 5-45 Frw s
5-45 MSPI T&i1&3 i1 F &

READY /
Treadytmcsl
MCS_N b /
: IJ Tmspis # Tmspih .
e 5 ¢ s X
« Treadytmclk N‘ Tmiclkh e Tmclkl " Tmiclkp g
MCLK m
*“Tmclkfico ;
M { valid data X valid data A
FHIRHIN i Z 8 3& 5-16 s .
% 5-16 MSPI B B FSH
ZHER | BHE N w&AME | BKME
Trnckp MCLK Ff%f & #A(MCLK clock period) 15ns -
Tmclkh MCLK s 4 & B S 1] (MCLK clock high time) | 7.5ns -
Ticlki MCLK Hf i Fi B 8] (MCLK clock low time) 7.5ns -
Tmspis MSPI PORT #3711 (MSPI PORT setup time) | 5ns -
Tmspin MSPI PORT f# ¥} [a](MSPI PORT hold time) 1ns -
- MCLK " B3 2454 4t I 4E (Time from MCLK | 10ns
melkiteo falling edge to output)
READY _EJH 5] MCS_N i B P} /8] (Time from
Treadymes! | pEADY rising edge to MCS_N low) 100ns ) 200ns
READY EFHEHISE—A MCLK 7RI ] (Time
Treagymak | from READY rising edge to first MCLK edge) 2.8s 4.4us

R 2 b RESR AL, il MSPI B & = SR AT, BT
W 2 LT 2644
e MSPI #O1{fifE

S WK B BT — R EC B I RECONFIG N A% B N5 110 R4S
o Iz E

T A ECE IR kP il % RECONFIG_N &
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5.6 AEFHEE ((WNEIEE(LittleBee®) 5 37 15)

[# 5-46 MSPI 3, FH9% FPGA R E#EREE

1
4.7k
SPI Flash FPGA FPGA FPGA
CLK » MCLK »|SCLK »|SCLK
CS N » MCS_N
DIN > M|
DOUT » MO DOUT > DIN DOUT|——|DIN
=z o =z o z 0
o 8 % é o o
w = L = w =
58 w S %238 w g 5238 w S
<O =2 m 0O = W <0 Z i
ww O [=] ww O — ww O =
XX o g @ & o 2 X & o 2

A A A
yYyYyy

5.6 WEBNECE (N/NEiEC(LittleBee®)RIEZH)

UuG290-2.1

SUBHIR B A, ) DUAL BOOT R B, 25k S/ Eig®
(LittleBee®) FX 23k 5 2k FPGA 7= i Sz 45 () — Fhlic B A 3 XU Shic B T
FPGA flt.5: INAhE Flash SEH AR B 58 i &
¥E!

7 DUAL BOOT #50UF, 24N Flash N2 BAFAERT, FPGA &5 M N flash hn#itk
Pio

X5 B B AR 2 T R PR € 1 MODE 18, W B Flash oAb aRZEZL,
MANES Flash Jash ) iEZ %5 MSPI Bt B AT, 1ES %K 5-40. XU
BRI T 2 FIECE AR, P TR 5 7SRRI B
PRGN & .

GWI1NS-2/GWINS-2C #1137 £ HI XU Shilic B A X 5 /) 25 % ®
(LittleBee®) 5% i Hifth 22 £H08 AT X 5, GWAINS-2/GWINS-2C #4:K Hy H 44 X1
P E Flash, FrLlff ] DUAL BOOT #isHf, GWINS-2/GWINS-2C 7EH A
W& Flash  [a]#EAT D).

XU shlc B KRR AR I & 5-47 s
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5 FE B AANH 5.7CPU it &%=,

& 5-47 NS L EHE R FRiEE
( start )

| success | | fail |

<&
<
y

A
en

!
MODE fH#% & “110” i FPGA {5k M4 Flash JE 5.

X+ GWIN(R)-9 F1 GWINS 517~ i, Toive & MR = XS ShEC &
FPGA 33 HF 4 IRECE 2R

o LIk FERIEMEERATIE BN 3 IR, 3 RIS RIMUG IR R 7 — N AT AT L &
WE Flash 11530 K BETF 46T 0 Huhik;

e MODE fEi}y “110” i}, MANE Flash JE 31 3 YRR AT DLk BN [E] 1)
Jashil, & sk E e s S IR S N R AR, 4 AN 3
RBE B S R 23 B N B Flash JE 30

® X1 GWINS R, A LASCREE 3N RMUS 1) 2 ICE Ja 22l 484, H
B UE BHbE

!

SPI Flash J& gl 12 A2 762k, H 7 Al B & ADDR[23:12] )ik 73 8] .
GWIN(R)-4 #5414 H i A et B AR shiic &, == S8 A H

FRAE T IX RS IAUS ShBC B 7 2, EAE BiE 2% F Il TN101, £ /-5

= F-F 1 GWIN-4 5417 DUAL BOOT f# 7%,

5.7 CPU I E{RR

CPU BLE R T, Host @it 8-bit {7 5 AR & 2632 1 0 & =2k Sk
FPGA 7= i3t 7 &, CPU B Bz i 5-17 Fios.

o
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5 BB R/ 4

5.7CPU it &%=,

%% 5-17 CPU BL BE1EXER
AT o %E | B
RECONFIG_N ;iWﬁ@Et (RSt %) GowinCONFIG /it &
EAT. LN R
READY Vo (EHP: A5 1E 0 S T SR
- o S e waT |
IRHET s e et A B o P
MODE[2:0] %W%%L KB U5, READY | FHISTHE
SCLK | NI b

I, W#EyE | " CPU BAEARL

CLKHOLD N =1 4 (HF: CPU B /E T
S (e
WE_N | 0:
1. i
o70] o B L ;. CPU A LRSI TF Tyt A

B8, PSR AT AR Y R AT B E

CPU Bt B A i & e = B & 5-48 o

[# 5-48 CPU e 2R EEREE

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

CTRL > CLK_HOLDN

!

LDy CPU BCE M R /N RS, MODE iR E N “1117, HAhE & & MNHEIE 2%
5-1.

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

3 5 s /2 LR 25

5.7.1 BLERFF

UuG290-2.1

CPU ¥ 1f#ifg

b SR B BT — YR B I RECONFIG_ N A5 8 Jy %3 1/0 R4 .
EESIE =

B b B R P Bk i &k RECONFIG_N 1

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

DONE 5% READY #Hi4K, Wi BHECE R I .

Ko B R, il B2k D[7:0)#% Kt (MSB) £7x, FPGA 7£ SCLK

ETH A
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5 Bt B AR A4 5.8SERIAL il B 1=,
[&] 5-49 CPU Mode B ER = E
sok [ L[ ] I T R R N Y A
D[7:0] X byte0 X bytel1 )} byte2 [ ) ¥
WE_N %) frf
CTRL %) I
Ready ﬂ
Done //;'i ,'ff /
Reconfig_N ﬂ
5.8 SERIAL fie B
SERIAL FCE A, Host il B ATH: O X & o 34k FPGA F= it AT i
#H. SERIAL fit B U A S A E s ER . SERIAL it &=
ek LR EdE 5 N FPGA, ik FPGA #3440 5dE, Kk, SERIAL
fit B 45 03 ID CODE 1 USER CODE L) J RS %17 2815 B . SERIAL
Tic B A = 1 A B e R 5-18 P o
%% 5-18 SERIAL BL EERERIE X
(=g B /0 28Y 1t BH
RECONFIG_N I;ci'j\] ek K HE Tk B3 GowinCONFIG it &
L 24T AT DA S AT S R
READY Vo P 48 10 B PR T PR
DONE /O LT I SE R R B
RSP R 58 R AT B 5w R B R I
MODE[2:0] WAL i, READY IHERAE
SCLK | NI A
DIN 'E'j‘] has L N s
DOUT o) W EdE, RHT FPGA 28k SERIAL Ft & A2
SERIAL Pt & #1iE R~ = K i 5-50 s
5-50 SERIAL B EER EEREE
Host FPGA
CLK » SCLK
DOUT > DIN
!
&y SERIAL R B /N RS K, MODE {8 “101” , HABRE & & Wikt &%
5-1,
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5 fig B A A4 5.8SERIAL il B 1=,

SERIAL EiE#EAFFE
SERIAL it & B0k & 5-51 Fis.
5-51 SERIAL F E &R FFEE

READY .J“
,_'Ltead.scts:;lk_, «— TIserials w— Tserialh ” Tselkp »
SCLK 3 T—f/—\-‘—/—\\—
DIN valid data Valid data Valid data
FHIR IS FP 2803k 5-19 s .
% 5-19 SERIAL ic EEARFES%
ZH e B/ 5
SR
at R fi S
Tsclkp SCLK 4 & #H(SCLK clock period) 15ns -
T SERIAL PORT #5715 [A](SERIAL PORT setup 5
serials time) ns -
T SERIAL PORT fxr##M [A](SERIAL PORT hold 0
serialh time) ns -
T readyts READY _EFH 5 55—~ SCLK ¥4 8] (Time from TBD ]
clk READY rising edge to first SCLK edge)

B 2 R A, {FH SERIAL B0 & =2 3k FPGA 7= it T
B, FWRELLT &
e SERIAL #IO1#fE

b LS WU B BT — VR B I RECONFIG N A58 J9 i3 1/0 R4S .
o JHIHMECE

B A R P Bk i i RECONFIG_N &1
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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 B IR R SCAFRC B R M5 2 ICE S B ARG Bi5 5% 4.1.2
FLEEME.

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

6.1 BELE xR E

H:%ﬁé&?}%élzﬁiszﬁaéﬁﬁuﬁﬁﬁﬁi% # K 6-1, BB LIS CRC 15
fFRE. LRPmEEE 40 IS HBE . Zaf % E .. MSPI it &k £
%%@aﬁﬂ%ﬁﬁ SPI Flash JE#hihh % & . USER CODE % &% . SPI Flash
JA SR 12 A7 ek, P AR E 2 ADDR[23:12] /) Hivhik 73 [a] .
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6 HURRACIFRCE

 6-1 BLEER

w Configuration I. g ﬁ]

| 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): [250/100 (default] =

SFT Flaszh hddre=s: FFFFFFFF

ISERCODE Q0o0aa0a

vE!

ez P PR PR AR ) 2 S B e B I R ) A A i LR T, A R XA L
FriBdE AT E, BT LR IESE M i R 22 4, SCRERS BH AR fT IRl A, S RBR P
URZN S DRR € TR Y

6.2 BLERIEME ({NRER®(Arora)ZiEZH#F)

6.2.1 X

UuG290-2.1

B SRR EE®(Arora) ZKE FPGA 77 i S HF LRI BE a5, K 128
bits [f] AES Ina &k, I LR BUE M E R T
1. 7 Gowin z Y A4 A 025 2 57 A i B ARF L ST A 5
2. 1E Gowin ZufE B4 N A 2% % AN FPGA;
3. BRIt AEE MBI R 2 G, A B AT U A T
PafabT o
RN RN G, 280 52 AL B R 1B TAE, SRy RIbE, S34E.
%= T/, READY A1 DONE 15 5 i1,

e AES #4H. iR AES A%, AES hn&s kb H R MAAE S, HEE

AMERE, ALK key;

AES ZHHKE: 128 fi7;

e Key: AES HHIMFIFR, GW2A(R) A% FPGA /= i rh${ft—/> 128 fii kK
B Bk FH T 174 Keys
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6 HURRACIFRCE

® Lock: APRIE AES HHI %4, %48 M TR key FITEALR, A0k
ZILRERIFK lock, HALTBUEIRE IR, B JE B B #2 1.

6.2.2 MIAMEEHA

FE R o N N2 2 1 T VR R

1. 7TV A N A AR

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

3. R “BitStream” 7125, 4)i% “Enable Encryption(only support GW2A)”
T NERE, K 6-2 .

E 62 MBEARES %
rw Configuration “—l—@ X

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

Ensble CRC Check
D Enable Compress
Enable Encryptionionly support GHEA)

Key (Hexl: 00000000-00000000-00000000-00000000

Enable Security Bit

Download Speed MHz): [250/100 (default] =

SFT Flaszh hddre=s: FFFFFFFF

ISERCODE Q0o0aa0a

[ 0K ][ Cancel ][ Apply ]

TN BB E I e, 3 7 B R 1 5N B FPGA [ P17 i X,
e E A REMEAT N B LU SRR 0 56 PG &

6.2.3 MNBRREZRH
R B BT R

1. #T7F Gowin ZmfEif:;

2. HH FPGA 231+,

3. it dids ikt Configure Security;

A, TEHHF S BN 2 RTINS 1) A E I “write 7 5 N E FPGA,
Wik 6-3 Fizmo
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6 HURRACIFRCE

& 6-3 BEEARETE

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 =]

fif % B 5 NI JE v DL A B B s R 4 Rl 5N AT IR
k.

EAE NI G, P AT 3 lock iy 205 254 “4iBE” £ FPGA N B,
ZJEARAT N B A B U 5N AR TR B AME LA AT B 0, S
EHT A AN “17,

WEMFEHG, &R EdE R A 5w UL AR G A fe
i o AEINE CRRAL S O IC B AN 2 B R
e
iz S FPGA WIS BRI E ATA AL A3 0, MIE B UE M = — A B 80N 1 5 ok
(5] 0. 71 1, F P ) SR U8R 5N (1) %5 55 /5.2 00000000-00000000-00000000-00000001
2 JE NG SRR A ) B H I B AR A AR A A 1

6.2.4 AES ZiARIZIRIE

UuG290-2.1

Gowin Programmer T EH$24t 7 AES 42 T H, £ Gowin =K
Bkt 3 “Tools” 1 “Security” WIHEI AT % T H., W& 6-4 fr
ZT_\‘O

[ 6-4 AES 4riZXHEHE
rﬂ Secuiry configure l ? i:?-1

EEL eI |
[ Write ][ read ][ lock
ThHEGIHER:

Lock : iﬁ@keyﬁﬁmﬁg N
Read : ETFPOARRIEevE . Ky iiEldn]E
Write ! [O]FFGheFiRIES A ISTER T ey
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6 HURRACIFRCE

TR E =T, Al
o Write: ZWfE Key;
e Read: 1 Key;
e Lock: #iE Key MiZEHKR .

“mFE Key (Write)
1. B HEE XK Key(AES ZHH)HE AN “ AT CANTENE” /1,
2. Hidr “write”  $4
3. LHREBITEH, REIIESS
EE Key (Read)
i “read” #EL R X E NE) AES ST HIREGE, EREUH SR AES
B BRIE “BATSCRIUERE” A
iz Key (Lock)

il “lock” #24l, BUE Key HIEHIIELS, AES %Y ANGE L HUN
B No
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6 HURRACIFRCE

6.2.5 AES ZiARERTE
K 5-21 45 o T anf 4w AR ek E AES ZEH IR, BRI AR T IJTAG
Wil
#% IDCODE

Xfasff 1D #ATR A, —J7 A E JTAG P& TAEIER, 5—J5m
B BN R 75 IR, ESRERAE
6-5 Prepare

No

Check ID

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

ID match?

The "?' sign can be:
() A: To read AES key flow
B: To program AES key flow
C: To lock AES key or Set Key2 selected flow
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6 HURRACIFRCE

UuG290-2.1

BEHL AES Key

[#] 6-6 Read AES Key Flow

Transmit ISC Enable
Command (0x15)

Transmit

Read Key

Command (0x25)

Delay
100 ms

Read 128 Bits

Transmit ISC Disable
Command (0x3A)

Stop
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6 HURRACIFRCE

1% AES Key
[#| 6-7 Program AES Key Flow

Transmit ISC Enable
Command (0x15)

A 4
Transmit Program EFuse
Command (0x24)

v
Transmit Program Key
Command (0x29)

A 4

Transmit 128bits

Delay
800 ms

A 4
Transmit Read ID
Command ( 0x11)

v
Transmit ISC Disable
Command (0x3A)

Stop
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6 HURRACIFRCE

PE AES Key

BiE AES Key HI1EH BT IE Key iitF& . 4li5E AES Key 2 5 ¥ A GE
AL & AES Key.
[#] 6-8 Lock AES Key Flow

C

Transmit ISC Enable
Command (0x15)

Transmit Program EFuse

note:

Command (0x24)

Transmit Security

Command (0x23)

Transmit 128 bits of data

Start the 2.5 V circuit to get the voltage ready
before program efuse

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

Delay
800 ms

note:

Transmit Read ID
Command (0x11)
or others

Justtransmit a command to end the 2.5v circuit
/ ,SUCh as ReadID

Transmit ISC Disable
Command (0x3A)

( Stop )

6.3 BCE XK/

UuG290-2.1

[ SN

FPGA 7 dh i B B i S Al A% o0, B RE R

I SCAHE SUASCl) B SO AN A PR A 2 A — RS AU S0 o SOARME
HISCAFJR g4 ts, LA BL “I7 JERRAT )BTRS ., oAb a2 B
e . R RS 444 D9 bin, AR ETERE R, OO
HIEHH FRANXGFE. H Al LFE Gowin Z AP A B BLAFfili %
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6 HURRACIFRCE

1. 77T Gowin =I§# AL,
2. 7f Process &Ik _EA#E Hd Place&Route ¥ Configuration H 11

bitstream;
. N \ 2. N —
3. {F Bitstream Format & i FHi% £ Text g Binary #% =B AT, 1/ 6-9 Fior
6-9 ELER AR E R
{4 Configurations &
BitStream
4 Synthesize ] Enable CRC Check
Genera I Enable Compress
Place & Rout Ensble Encryption (only support GHZA)
Genera | Key (ex): [00000000-00000000-00000000-00000000
Dual-Purpose Pin
| Enable Security Bit
BitStream
| Print BSEMM Initial Yalue
Background Frogramming
S Med(@an o bo srogremed ey o)
Download Speed (MHz): |2.500 (default) -
SFI Flash Address O0FFFOOO0
VUSERCODE : @ Defanlt Custom | 00000000
EBitstream Format: Text @ Binary
| 0K | | Cancel | | hpply |

ez PR SCRF LURF IR B I e 4, i Le )5 P B BETHRE R, AR
1 A SRR IR 48 1 BC B SCPF R, Wik 6-1 Pow .

& 6-1 SEHFK FPGA FREEXHKR/N (RKXFR)

W R TR N W&
1,152 84 KBytes
4,608 217 KBytes
8,640 435 KBytes
20,736 887 KBytes
54,720 2269 KBytes
!

PR & RS SR SR, I RGBSR AT 46 . ] SPI Flash A7 fif $dfs
PSP 5 BB SR

6.4 BLEXCHMBIARFIERE

UuG290-2.1

Fin FPGA #3F/INE I FN R IR R 53 3 FE MSPI L, BIgsfF L HL &M
4hE5 SPI Flash 4732 B FPGA, 52 HUAC B S48 SR ERA 2 2.5Mhz,
InE AR SPIL MY, FrbAg—> SPI AP EIEEE— 4 BIT, AR¥E S04k
AlENE T G . MSPI2EL SPI Flash i 8hf K S0 #: 70Mhz. (£
fR)E, 24 80 KT 30Mhz I, 2[Rl {1 ] FastRead_n & I (i1 8 40D

m/NEERYIAME R MSPI R, & B4 Autoboot 10 (WA E
Flash m#), N & Flash n#EiZ N & 2.5Mhz, & — AN I8 — > Byte,

73(79)




6 HURRACIFRCE

UuG290-2.1

MR BE B SO RN RN . TN E Flash TZHARE, AR
iz K Autoboot ISR WA AR, FAR G RN EE LI k%

+® 62 IEXXHmMEIaE
e Autoboot 5 K INEAIHR MSPIR K NS
GW2A-55
GW?2A-55C
GW2A-18
GW2A-18C
GW2AR-18
GW2AR-18C
GW2ANR-18C
GW1NZ-1 40Mhz
GW1N-1 25Mhz
GW1N-1S 25Mhz
GW1NS-2 30Mhz
GWI1NSR-2 30Mhz
GWI1NS-2C 30Mhz
GWI1NSR-2C 30Mhz
GW1NSE-2C 30Mhz
GW1N-2 40Mhz
GW1N-2B 40Mhz 70Mhz
GWI1NSER-4C 40Mhz
GWI1NS-4 40Mhz
GWI1NSR-4 40Mhz
GWI1NS-4C 40Mhz
GWI1NSR-4C 40Mhz
GWI1N-4B 40Mhz
GWI1NR-4B 40Mhz
GWI1NRF-4B 40Mhz
GWI1N-4 40Mhz
GWI1NR-4 40Mhz
GWI1N-6 40Mhz
GWI1N-9 40Mhz
GW1N-9C 40Mhz
GW1NR-9 40Mhz
GWI1NR-9C 40Mhz
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7 ZENFEE

UuG290-2.1

7&“%1‘5%%1‘5

MPEH FPGA #EAT I, Lath iR — RIS SR, maf
PRI R AT 45 G BRI R T — R 2 e /i, A LR
HelE iRt 1 5235 1 e E IR A LA -

2 AR KB = A B
o TLEIFUGHT, MARPAT B shie & LR A K AT
Mo B RErR, S SR g A A Ko 1) I i 5
o MEZMIA, sIFENTMRE, Bk — VB0 EEHEE R,

=B B Rt E B

BCEFF8aRT
= = PR R A AT RC B R AR, 162 WL N D RR:

1. BEHATHECE F R R L
2. JABNSMREERATHEAT SO, B B SR SR 1 FPGA 77 i
3. EFE UK RS AN g R I B A AT SR R A I B
R, AR E A CIE RS 1D, AR I S R ik
(R ECRRRL B T ) 1D AT ELEL, R 3 — B ReATERAE, B, APk
B LURFREER oH e O ARE R, ORI T ARG
!
w2 FPGA P i VAK€ 1D, DUES HAL RS S BEAT X 2. A Gowin Zi#K

A R EERF AR S B S N T B 1D BAESR 4, H P R TR AR R AL LR £ B AR
FERITT

EcEgES

BoE IR UGG, #80F e e s B ELRR R 2 1 1D 5 BT RS, e id
R YRR L B RE . 9B b DA i B B o5 i 15 ol AN A Bt A2 AT g
RAWER, oS Ras %A CRC AR5 1) 7 2 4 LR iR S A i Bl
BEIEALIEH SN FPGA, EARS R F.
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7 ZENFEE

UuG290-2.1

Gowin z YR AE B PG RR IR 20 v B Btk S5 # 0N 1 iZ B bk % B
) CRC KEHY, & 2 SRR AR B SCE (1 72 Hp 2 W A= B
WIS, SR RIS T LR, — BRI IRAS %, 2 )5
W 2m, BCE 5EE DONE fe/R I ASt fiss, IR s i Lt CRC
U A I3

BcEsTmE

Bo B se e, FRAE P e B g Al B AR G, 2840 0 bL R IR B s k3
SRAM RS BB AR RN B Flash 1 (U2 i%°(LittleBee®) 5 %k
FPGA 7= i S R AA i 7E N B Flash H.).

o N TN#k3| SRAM %3, Gowin Z 5 B AE A2 i b i B0 15 A2
HEBNEE T 7 e, AT P A TG SRAM H R B
o X T1AfEEN B Flash %, WAF5ERK Flash 9wfEEe(E 5, Flash
e BN E B, 22 kA R EOE R
Ak, NEIE®(LitleBee®) K i FPGA 77 i B B B, HTA
B SN R A T E R, T OROR R 1 e B R s R 1 R
[r, A HH P8R4t 1 B v i 22 A R R L XU s O F P 3R 48E 7 — P& A ik 3%,
P A DR YR B & 75 Z5 A0 & 2dE & 4 7E /M Flash H.
!
B BN HNE Flash FITEME 22441 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

B 8-1 iaRAERIEREE

{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 &4}

UuG290-2.1

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

i

B FIPIE R4, 3R 9-1 Fion, & FPGA #R] LA iZ Flash %k

= 9-1 SPI Flash #{E¥ES

BRAE =
Read 0x03
Fast_Read 0x0B
!

2 58 FPGA S Flash 245 & A& /0 —fi /& 03 8L 0B, AR A & T

30MHz B i FH 1 38 52 45 4 5

FASTRD_N & HIHfK, BFHEZeA

IR =T 30MHz B, A PR e 4E 4, PR e R B
fem T 70MHz.
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