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PO DRI C B B 1 2 e AER AR, A FPGA 7 i 0 EE R
AR EGANIA T CRC K FEIF i B 1 24, K lie B A2 se i 12
R AR A2 S A, BRI EEE T BE SR 1, DONE 5 S rfik. W&
T R RS S BRI B, AR IR AT [ R AT

3.1 BpERINRE

FLAEm A 2E A R B R EE S % [ 3-1, B E RIS CRC &
IAERE. HRAFREE EYE . s E . e E . MSPI L & AR ik
. ZEEEERAT SPI Flash JEshHlki%® . USER CODE % &%, SPI
Flash Jash bk 12 £ 768, ol 3 & 12 ADDR[23:12] /) bk 25 [H]
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3 AR S IC E

3-1 EL Bk

W Configuration

BitStream

- .
Synthesize Enable CRC Check

- Pla:;e;el'\:lute [] Enable Compress
General [] Enable Encryption (only suppert Arora and Arora V)
Place Key(Hex): (00000000-00000000-00000000-00000000
Route

Enable Security Bit
Dual-Purpose Pin

. Secure Mode
Unused Pin

w BitStream Power On Reset Monitor
General Print BSRAM Initial Value
sysControl Bitstream Format: | Binary ~

Feature sysControl

Cancel Apply

B

152 N S AR PR A 20 3 T 2 v LI L S e ) ) I 2 A R B T, P IR R
PR AAR AT B, BEnT DLORIE S AL i FR 1) e 4, RS BAEAT AT Rl 3, &
KPR B R R T P B 1 2 4k

32 MLEHIIBME (UREES(Arora) RIS H)

ok SR R EE®(Arora) K ik FPGA 7= 5 S LU i in s, %
128 bits ] AES & E k. TN B LR B I B AR W R
1. fEm s TR PR A NN 25 A R LR SO A
2. 1E Gowin gmfE iR A4 N\l 2 % BHAF N\ FPGA.,
3. KM LRI IR B S 5, S B AT IR T
P AT o
Bm AT TN G, S SE A B R IE W AR, BURMANT RIS, 28 F
% TAE, READY #l DONE 1& 5 1%,

3.2.1 ENX

o AES 4. thFk AES FA%], AES In#5ikrh FHBIMALEIE Yy, ik
HMEE, ALK keys

o AES HHHKE: 128 i,

e Key: AES %I, GW2A(R)& % FPGA 7= i —A4 128 fif
K EE 2 [0 T 177 Key

e Lock: NERIE AES FHHM %24, %84 HTIRE key FITEERR, A
FZISFE MR lock, 4abT8iekESE, WE G RIS irf $dm 402
1,
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3 AR S IC E

3.2.2 MANINEER

TE R VEF A NI 2 A B 7R R

1. FTHF IR ) TR

2. fEEHFF RS “Project>Configuration”.

3. i “BitStream” Ti%%, ‘A)Jik “Enable Encryption(only support
GW2A)” FHH NEHME, Wi 3-2 Fiw.

E 3-2 BEAREFZ

G Configuration

BitStream

v Synthesize Enable CRC Check

General
v Place & Route [] Enable Compress

Enable Encryption (only support Arora and Arora V)

General
Place Key(Hex): |':I':I':I':I':I':I':I':I—':I':I']']':I':I':I':I—':I':I':I':I']':I':I':I—':I':I':I':I':I':I':Il
Raute [ Enable Security Bit
Dual-Purpose Pin
. Secure Made
Unused Pin
v PBitStream Power On Reset Monitor
General Print BSRAM Initial Value
sysCentrol Bitstream Format: | Binary -

Feature sysContral

Cancel Apply

I E IR BRI G, 6 T R P15 A2 FPGA [ 3 P17k
X, S EA BEMR AT N 1 ORI S 58 IRC B -

3.2.3 MINREEHR

file B AR BN AR

FTIF Gowin ZmE k.

it FPGA #344.

A7 Bt o 38R 3% B¢ Security Key Setting

TESRH ST R3O 2 BTN 2 E IR e “write” IS N F
FPGA, 1l 3-3 fiir.

A
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3 AR S IC E

B 3-3 MEZHRERZE

% Security Configuration (Key Editor) ? ot

Eey(hex)
|DxDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDI |

Lock : Refuse to write and read
Read : Read and display the Lkeyiif unlocked)
Write : Program the key to FPGA

Close

fE IS N JE RT LU S b R SR 4 [R5 BN K% B AT 50
k.

BEEHE NG, F P e lock dr 244524 “8i58” 1E FPGA 1
#, ZJE AT P A B R S N B R B R S PE R AT B2, 3
s A A A iy <17

BEEMFE YR, I B R A R A S s P UL AC B 5 A RE R
(L | ) s o = e o] W= R N R E AL
¥
w2 3R FPGA I IR E T L4808 0, HICHPMEM R A2 oy 1 /{EL
I 0. Bt PR S N B89 00000000-00000000-00000000-
00000001, 2 Je fE b 1 2 9 S ARG o7 th a2 1.

3.2.4 AES ZiA%RIZRIE

UG290-2.7.1

Gowin Programmer T B 424t 7 AES % %ufE T H, 7£ Gowin
Programmer F #3525 “Edit” # “Security Key Setting” 1% i Bl 7] H Ji5
ZLH, & 3-4 fr.

[ 3-4 AES $RIEXIEIE

{4 Security Configuration (Key Editor) ? >

Eev(hex)
|DxDUDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDI

Lock : Refuse to write and read
Eead : Eead and display the key(if unlacked)
Write : Program the lkew to FPGA

Close

9(109)




3 AR S IC E

e Write: ZifE Key.
® Read: 1 Key.
e Lock: BiE Key ML SRR
w12 Key (Write)
1. K EE L Key(AES 8N “Key (hex)” .
2. Bl “write” %4
3. THIIBITHR, RIFEIELSR.
E Key (Read)
By “read” AT RS R AES AT FIREGIUE, 2L HL SR
AES ZFHHS IR “ BATSUAN TEIE” H,
ME Key (Lock)

iy “lock” %4, BUE Key BEIEES, AES R A5
AEH N

UG290-2.7.1 10(109)




3 AR S IC E

3.2.5 AES BARIEHRIE
& 3-5 ~ [&] 3-8 44 T i gnf sl AES B4R, ER R
T JTAG il
¥ ID CODE

Xfasft 1D #ATR A, — 7 AT E JTAG Mhil 2 & TAEIEH, H—77
T B s 0 R 15 I, 8 S iR AR A
[#] 3-5 Prepare

Check ID Al

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

UG290-2.7.1 11(109)




3 AR S IC E

UG290-2.7.1

BHL AES Key

3-6 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

12(109)




3 AR S IC E

%3k AES Key
3-7 Program AES Key Flow

Transmit ISC Enable
Command (0x15)

v
Transmit Program EFuse
Command (0x24)

A 4
Transmit Program Key
Command(0x29 or 0x21)

A 4

Transmit 128bits

Delay
800 ms

4
Transmit Read ID
Command ( 0x11)

v
Transmit ISC Disable
Command (0x3A)

Stop

$iE AES Key

BiE AES Key 1ER 25 1L Key t#z . 8 AES Key < Ja AN REIZHL
RIZ & AES Key.
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3 AR S IC E

3-8 Lock AES Key Flow

C

TransmitISC Enable
Command (0x15)

Transmit Program EFuse
Command (0x24)

Transmit Security
Command (0x23)

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

before program efuse

Transmit 128 bits of data

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

Delay
800 ms

Transmit Read ID
Command ( 0x11)
or others

/

TransmitISC Disable
Command (0x3A)

( Stop )

3.3 BEENXH K

s AR FPGA 77 i e B AR SO A S 30, B RS
S SCA A% F(ASCH) ST AN AN AT RS 2 1 A% R ST fF . SO

UG290-2.7.1

&S a4 N fs, d

note:
Justtransmit a command to end the 2.5v circuit

,such as ReadID.

HA L« kAT IR RS R, HAl a2

Bl . 2Bk SR 2842 08 bin, HAGSERAEE, 13

g Al H TR

AW

1. ATTFE = R B IR AT
2. {E Process Ui+~ 478 5.7 Place&Route £ $ Configuration [

bitstream.

ﬁ%ﬁo%FTuf%£¥ﬁ%zﬁ?#¢m§ﬁ%%

3. 1F Bitstream Format £ % £ Text 8¢ Binary #%=CEI AT, anf&l 3-9 A
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3 AR S IC E

o
3-9 LLF AR A
[ Configuration X
BitStream
v Synthesize
Enable CRC Check
General
v Place & Route [] Enable Compress
General [] Enable Encryption (only support Arora and Arora V)
Place Key(Hex): (00000000-00000000-00000000-00000000
Route

Enable Security Bit

Dual-Purpose Pin
Secure Mode

Unused Pin

v BitStream Power On Reset Monitor
General Print BSRAM Initial Value
sysControl Bitstream Format: [Binary ~

Feature sysControl

Cancel Apply

i 2 A SR LURF RO IO 4, 4 LA 5 P e AR, AR
A5 SR AEAR I 28 B C B SCPFR, ik 3-1 Foi.

% 3-1 =¥ 84k FPGA FREEXHXN (RXIER)

BB RNy BTG B S
GW1N-1(S).
GW1INR-1. 1,152 84 KBytes
GW1INZ-1

GW1N-1P5 1,584 113 KBytes

GW1N-2.
GW1NR-2

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

GW1N-9.
GW1NR-9

GW2A-18.
GW2AR-18. 20,736 887 KBytes
GW2ANR-18

GW2A-55.
GW2AN-55

2,304 113 KBytes

4,608 217 KBytes

8,640 435 KBytes

54,720 2269 KBytes
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3 AR S IC E

!
TR EE S R RSO RN, JF BBCE SO RBEAT 46 . 8] SPI Flash f74i# %
PRI 75 2Bt — LR i

3.4 BoE > ingRdic

FPGA 1] LUE N Master M Flash BB AL E SRAM, BLHE
Autoboot F1 MSPI BRI, 2 5% B &5k 5 P B F14hE Flash. 24
FPGA | HLITE Ready J& iG55 E i BB SCE, S 5Eim# )G,
FPGA it User Logic IR#&, 1R Eix.

Voltage 4 E : ! Ready ! Done
' Trawe ' ; !

!

Device Power Power Off [ Power Up Power On

Device Status f POR | Configuration | User Logic

1 FPGA Z3/INE AN R S 22 471 35 57 FF MSPI 55K, B W A1MER SPI
Flash BTz BRI AL E FPGA, 2EUEC B XA R ER A 2
2.5MHz, &—> SPI B8RP EEE — /N Eukr,  AR3E SO /N AT v BN T 7
B K. MSPI 2L SPI Flash B #9f: KSCFF 125MHz. F 2 E =2, X
{# Ff Fast Read SPI (0x0B) K}, Z[AJK i FastRead N & fiHl.

m o /NEE RIS MSPI RS, 8572 FF Autoboot #2X,  n#idi
FERINSE 2.5MHz, Autoboot &EHF £ INE— N7 (8 k).
eS|
$F GWIN-2 sfmE, &H MODERIFMERBIE R 1, MEMEIIER R 2.5MHz,

MRAEHC B SO /N A R AR B 2847 5 B9 AN A, 28 Ta)
A—F,

HT W& Flash TZHAFE, AFEZMEE Autoboot 15 2 & KnEk %
WA, HAEEESILE 3-2,

& 32 MEXHERXMEHRE

Lis Autoboot i KINFE A MSPI & K INE A

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

& Autoboot T,
GW2AR-18/18C
125MHz
GW2ANR-18C
GWI1N-1
26MHz
GWI1N-1S
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3 RIS E.

UG290-2.7.1

afF

Autoboot % K nEA R

MSPI 5 K nEk sz

GWI1NzZ-1
GWI1N-2/1P5

GWI1N-2B/1P5B
GWINSER-4C

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

40MHz

120MHz
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3 AR S IC E

MSPI A S R SCAE I K ik 3-3 Fiws
= 3-3 MSPI =2 #iE R S mE AT

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

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

AUTO BOOT A it ST # i K ansk 3-4 fios.
3% 3-4 Autoboot &1\ B R SCH M EFHC
ESE e
BRI | o | “25MHZFTRE AT =25MHz zgﬁkg)ﬁm —
I 6 (ms) FrsifE (ms) tn

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

UG290-2.7.1

PLEFIH B2 ki [ 2%, & M LB E e, B TEE RS
IR, IEH A& L PIET A Tramp, FIBE&RIGE A0S 1], AR b A Ta]
5HJESRMAAR, FEATE. il FPGA M H 2k e ok S 8]
A~ AT

Autoboot #3:

T e = POR B+ Z30 it P ARE /87 msf e 2] A

MSPI 5K

T wanre = PORIHC + Eda it bR /it 5 A
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4 FCEE A4

4.1 PSR LSRG

4@3?%%7’?2’:’.

iz PR FPGA P i BC B2 AE, Wit JTAG & . 13

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

FREER], 62— SRR K

4.1 B EEHYFR K S FHIixm
411 BEEEMIIR

iz 3R FPGA 77 b AT SECEM R E IR 4-1 fos, Kbt

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

F4-1 LEERTIR
o5 GowinCONFIG

ISR
S o TAS gg{ﬁ 2C | SSPI MSPI | Donl  SERIAL | CPU
RECONFIG_N | J J R VR A J J J
JTAGSEL_N | J
TDO 0 J
™S | J
TCK | J
DI | J
READY 0 J J VW J J
DONE e J J ¢ | N N
MODE[2:0] | J VRN v N
SCLK | J J N
CLKHOLD_N/DIN | | J J N
UG290-2.7.1 19(109)




4 FCEE A4

Ty GowinCONFIG

4 TR

44 7 7 JTAG gg-(r)c-)r 12c SSPI | MSPI gggl'-l' SERIAL | CPU
WE_N/DOUT o) ! !
MI/ID7 e v !
MO/D6 /0 ! !
MCS_N/D5 10 Y !
MCLK/D4 e Y !
FASTRD_N/D3 10 Y !
SI/D2 10 v !
SO/D1 e Y !
SSPI_CS_N/DO | 1/0 o !
SCL I

SDA 10

!

ARG RSB ST SR B B AR, HEAEREIES % 5 lLERN.
KEAFIEFA T SERIE SGES S 7 BLER

112G EEHEH

N RS 110 IR Z, w2k H) FPGA 7 SRR &
BRI E NS /0 . T 25U FPGA b5 REBEAT AL (T BC B R4
ZHT, HEEMRE RSBV E SR .. IERIE, SN
PP, 2 B P e 38 ) A2 P 3o 3 S o R RV E

!
PP v R VR P IR, 5 A DR AL K S B T AR IE B IR S AN R i 2 RO BE B AR X T
SOWRCE S, W R RATIREALH, Efr FPGA BE M PR BT 22

Mo B8 B R itk 4-2 s .

R A2 EEME HIAM
WE AR @Rl Al
Bl A TMS, TCK, TDI, TDO YENEHBLEE
fil, JTAGSEL_N 1E£Jy GPIO.
JTAGSEL_N 1 RN+ F i & &
JTAG PORT ® JTAGSEL N=0, TMS,TCK,TDI,TDO
BEE NEIE 1/0 Ve B .
® JTAGSEL N=1, TMS,TCK,TDI,TDO
ERE 4R IE1EAN GPIO,
2C PORT BRINIRES SCL,SDA £ A+ Hfic B & 1.
WE N 1/0 SCL,SDA fERL B 45 R 5 /E N GPIO.
SSPI PORT B iR A SCLK, CLKHOLD N, SSPI_ CS N, SI

A SO 1E v FIEC E & R

UG290-2.7.1
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4 FCEE A4

B4R BT o
SCLK, CLKHOLD_N, SSPI_CS N, SI
BENIEVO | 7S w4 AR g GPIO.
IR FASTRD_N, MCLK, MCS_N, MO A1 MI
N j\{\ _
BURE g FVRL 1.
MSPI PORT FASTRD N, MCLK, MCS N, MO #1 Ml
j:f: _ N ’ N
BENEBUO | w1 1= 19 GPIO.
B IR,
RECONFIG N
N Cwmmmmro | mELHE GPIO.
B IR,
READY
WERMEIO | WELAUSIEN GPIO.
B R B .
DONE
WENIEIO | WEZAUS(EN GPIO.
3!

o [11%T JTAGSEL_N SRRk, I JTAG E-IE R EIR, 2iH
JIfE FPGA L HETHi{R 41T MODE HA 2 FPGA #HTHECE A, DU G HAb L
R B AR . AP EREFIEHT JTAG BB )5, /A B,
JTAG & {45~ GPIO. XITF/NZEi&®(LittleBee®)Z jtE FPGA, 24 MODE[2:0]=001
iF, JTAGSEL_N 4545 GPIO, Ihi Al JTAGSEL_N #1 JTAG FLE M) 4 NME T

(TCK. TMS. TDI. TDO) [AH{E GPIO, {HAZILK JTAGSEL N ik JTAG
BN E 10, FELILSAFEF NGBS .

* [2]SERIAL FTCPU Fic B A5 1 2 0 el T 5 HAth e B AR L, JE vk sl B O GPIO,

{ER 220K 5 0 TR 7E 3L P i B 455X mT LA B N GPIO.

REEMER

i Gowin z R HA L B A H :

1. FTHF Gowin Z YR AH R TF2 .

2. {ESREF:IFEFE “Project>Configuration>Dual-Purpose Pin”, #1&l 4-1
FITR o

3. AN R T I A I S R B
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4 FCEE A4

B 41 EEEHERRE

Wr Configuration

Dual-Purpose Pin

v Synthesize
General

“ Place & Route
General
Place
Route
Dual-Purpose Pin
Unused Pin

¥ BitStream
General
sysControl

Feature sysControl

[ Use JTAG as regular 10

Use 55PI as regular 10

Use MSPI as regular 10

Use READY as regular 10

Use DONE as regular 10

Use RECONFIG_N as regular 10

Use 12C as regular 10

Cancel Apply

4.2 EEEEMITRE R N A

RECONFIG_N. READY 1 DONE % il & & R 20T 2 FH 21 1) i

A G B AR AR LA N B B OV BT R B R
3 4-3 EBITIRE

B AL TR

Thae g

RECONFIG_N

TENBECEE IR, KA, BAEWET L. KEFE%, M
2 FPGA 4w B 1 E 7168, RECONFIG_N $:{kk FPGA 1
BT MR ERE. FPGA L. ¥iath. REESE+
ZEREETRES, KERRZ TR

TENECE S IR, F5Z— ANk 58 A DT 25ns K HF 5 3l
GowinCONFIG BLE 5, [F#81Fi% i MODE ¥ & {8 35 nZk Ly
WEAE. H PR DR g s 2 A L R, NITIE R B TR
fil /AR AEBEAT EETICE ;. /BN GPIO B, REEF/E output KF. iy
(R B AR A3E T, B4 RECONFIG_N % I 754 HoA]
G E N T

READY

inout 3FVE I, ERUCIRZAS N open-drain #it, sy Ehi. mHET
H%, R READY $igEit FPGA A fet4TEC B #:1E, READY 13
SHARJE K w4 _E e sk RECONFIG_N 7 Rk BRES .
TENBLE &I, #58 output 287!, W LLFRIR FPGA Ml RE AT
B ek &N E &1, READY {55 Nm -, &l E %k
W, W READY 18 528 MK HL T, %5 4 input 2884, FI/aliEe B 5

UG290-2.7.1
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4 FCEE A4

B ALK

Thie g

WA B AN AN READY 155 DU IR B B T 72 .

YE5 GPIO I, W FIfE input B¢ output 257 . READY FI4E input 2%
) GPIO B TR RIEAC BRI KA E N 1, B FPGA Toikit
THCE .

DONE

inout 2BV, ZRIUCIRZS A open-drain #i i, WERgs By, ERE
#HiE, DONE #%ith 0. FPGA BLE WINtsEE S, A E NI
DONE E5 i

RN EE R, #8 output 287, v DAFE/R FPGA 4Hikc B it 2
I 4ECERIIE, DONE 5 A&, #83EN TIER
Ay BB AR A B LM, DONE {5 S B TR A .
N input 28, F P RTE S B B @R sl AE SR A AN AR
DONE 155 DAEIR H gt AN P85, RECONFIG_N % READY f#
FHRH RS R, DONE 15 5 & RFFEMRH-PIRES . i1 JTAG
HLERTC B SRAM it fet, DONE (E S HER A S EE L.

YE4 GPIO I, B FHAE input B¢ output 257 . DONE FI{E input 2§
) GPIO B JBARIEAC B G HAIGRMEN 1, BURESERE
FPGA ikt A P .

MODE

GowinCONFIG it B A ERAS 5. 1ENBCE S R, KA 8%
AN, WEE Bhr, 2 nlik 3-bit (1% . FPGA I HL A% HE~F ik fi
% RECONFIG_N K}, #{R¥E MODE {&3E N AH N 1)
GowinCONFIG IR, oS 251 FPGA 7= 5 MODE &
XTI B AR A A BTN E B E AR, A
SR PF ) MODE iR e e d 2k ok, R4k MODE 4 i
W2 MM AR E PINOUT Fift.

MODE & JiI{E 7y GPIO I5f, AT F{E input B output 257,
FEFENRE, 24 MODE H M4, 75 ZFH L o s o P
RECONFIG_N A R4 %4

JTAGSEL_N

YENEE B R, KA, WSS L. WAL=
B 1 JTAG EHE H N GPIO, MZs i b 5t 7 — IS B G
JTAG &4y GPIO, JTAG BiEIhagJksk, /s ik
JTAGSEL_N A7k WA RIEE JTAG EIEH, NI JTAG
A& Ihee—H 7 H. 7EN GPIO I, B FE input B¢ output 287,
!

JTAGSEL_N &5 JTAG FLE M 4 NMEH (TCK. TMS. TDI. TDO) K&
N GPIO WHFEH JF % %: JTAGSEL_N ¥ & )y GPIO i, JTAG & R A
NECEE I, JTAG FHI¥E N GPIO i, JTAGSEL_N H e At B & .
X TN iE®(LittleBee®) 5 1 FPGA, 4 MODE[2:0]=001 i}, JTAGSEL N
IH2% 4 GPIO, I AlE JTAGSEL N F1 JTAG BLE K 4 NI (TCK.
TMS. TDI. TDO) [FIrf H{E GPIO, {H&Z&1kkf JTAGSEL_N ik JTAG &
R ENECE 10, FEALZF i AN LI E .

TCK

TERBLEE R, RACHHN.
JTAG P B8 0 B ATE 2P NE IR . /B2 GPIO B, mTHI{E input

&Y, output Z57Y,

TMS

PEONECE S IS, RAOu%A, WSS Edi.

UG290-2.7.1
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4 FCEE A4

B AR Ihie ik
JTAG Fic B B AT N . V54 GPIO B, A F{E input
&Y, output Z57Y,
YERNECEE IR, KA NN, W Ehi.
TDI JTAG BL BB B AT H IR RN E . 1F GPIO i, A HAE input
o}, output 2574,
YERNTCE IR, A% .
TDO JTAG P B8 0 B AT S s S B . /B2 GPIO B, mTHI{E input
g}, output 2874,
YENNC &5 I, SR
SCLK SSPI. SERIAL #1 CPU i BB AR e N E . 1EN GPIO K,
A FAE input B output 2574,
YERNTCE GRS, B NN, W58 B,
CLKHOLD N SSPI 1 CPU Rt BB A 2P 8 e 5 . /£ SSPI AU, mH-F
- HR 78 CPU BN, (KHESFAER. 74 GPIO B, ] HfE input
g}, output 2874,
SSPI CS N YERECEE R, RACRMAN, Wiy Edi. SSPIBLE BN ik
- - 55, KHEFE%. 1F8 GPIO I, A HAE input 2% output 2874,
S| VENEC B IR, 25808 . SSPI it B A A B AT HdE N
. YE25 GPIO I, ®HE input 28 output 3871,
so VE TG E BRI, 25800 . SSPI it B A B AT B i
Ji. YE5 GPIO B, W] F{E input B output 257,
YERNECEE IR, RN .
MSPI e B 15X 1 8P I, SRIET FPGA PR, SRIRm
o AR TG A 2.5MHZz~125MHz,  ERi\ % 4% N 2.5MHz,
MSPI Fit & 15 A 25 125MHz I, 5T Fr 9 R OV 40 50 1
227 K LA A U -
F Pl iE N =R AR 1B 2 MCLK RN, ik 4-2 fios:
MCLK STHF U TR, {30 R “Project>Configuration”,
i “BitStream” T1%%, £ “sysControl” T Hz%1|# Hik$ MCLK 1)
ZAE . 1E4 GPIO I, AT HAE input B¢ output 257 .
e
[1] MSP A2 BB I 6 5125 177 - 10% (JREFE 50 1) 3 - 5% (A Bk
KRR ZE o
UG290-2.7.1 24(109)




4 FCEE A4

B ALK

Thie g

& 4-2 MCLK 50Rig 8

% Configuration

eeeeeee

uuuuuuuuuuuuuuu
uuuuuuuuu

nnnnnnn

ssssssssss

Cance

MCS_N

TEuBC B B, SRR gk .
MSPI Bt AR ks S, R FAER. 1FJ9 GPIO i, mIHIE

input 5% output 257,

YE A& IR, SRR
MSPI Bt 2 A 1 B ATE R N . 1Ey GPIO B, AJ FHAE input
g output 257,

MO

VE N B T, SR %H .
MSPI B & 4 1 EfAT e A . 758 GPIO i, ] F{E input

B output 27,

FASTRD_N

TR EE IR, KA.

MSPI it & #5152 SPI Flash # EE#(55: 24 FASTRD_N A&
PN Ryl s B 2, ($54 0x03); 24 FASTRD._N 9/ FESEI
EEEUE I, &N FK M Flash EiE i BURVEIE A ANE, BARiE
AN Flash %R 0. 185 GPIO I, A F{E input B¢ output

KA.

WE_N

YENECEE N, KA.

CPU BRI S REE 5 IR EH: 2 WE_N s B PN RoR
Bl 2 WE_N W RH I R EE#8E. /£ GPIO i, wTHRfE
input 2% output 2574,

D0~D7

inout SR AL,
CPU Pt B B p i N h 7 [, 8-bit £ %8 . AR 4 WE_N HIME
ffixe DO~D7 By Ntk 1A . /24 GPIO B, ] H{E input 8%

output &M,

DIN

YE NN & IR, RACARN, WEEs L.
SERIAL P E B 1 AT E IR NS ] . 1E v GPIO B, RTHfE
input 2% output 2574,

DOUT

VENEC B IS, KRB .
SERIAL Fic B A5 Ui 8 4T B 1, R4 FPGA gkt -E G
— AN . EA GPIO B, w] FI{E input 5% output 287 ,

SCL

PENBCE BRI, KAy input. 1EJy GPIO i, A ATE input 2§
it

SDA

YEVBCE & NS, 2RA4805 infout. 1B GPIO I, 7] FIE input B¢

UG290-2.7.1
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4 EE AN

output 7,
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5 Mic B AR AL

5.1 /INEI4@(LitlleBee®) 5% FPGA 7 i

5 fie BRI\ A

5.1 NEgES(LittleBee®) K jik FPGA F

/NEE®(LittleBee®) FK ik FPGA 7= Bk T S Fplk il FH ) JTAG Bt B A%
b, SR 2 SR A 1 GowinCONFIG e B . Ak a3 i
[ GowinCONFIG Bl E B 2 DHUR T AR S M. radEsk
SRR JTAG A1 AUTO BOOT #ix, #8f CHrit E N 2 vik 6
Fh, g 5-1 s

UG290-2.7.1

= 5-1 EEE=ZR
fic B A = MODE[2:0]1"! | #H <t B
A Host 3B 3 JTAG 32 111 %) /N 358 i
[2]
JTAG XXX o(LittleBee®)5 i FPGA = i ifh 17 it
AUTO 000 FPGA M N & Flash 2EUC B Bt
BOOT T E
2CH 100 M Host il 12C #2111 %F FPGA 7™
TR E
SSP| 001 A8 Host B3 SPI 42 F1%] /N B
®(LittleBee®)Z Jtk FPGA 7= fhit 47l &
FPGA EA Master, @it SPI 221181
. MSPI 010 MANES Flash (B AR 2R4F) BRHUC &
GowinCONFIG B AT
DUAL FPGA ik /M Flash 3 HUAC &
soote | 110 Bt TR E, SN Flash FCE KK
IF i B MO 3B Flash 3470 &
A1 Host 3@k DIN 322 156 /)35 i
[5]
SERIAL™ 101 ®(LittleBee®) K % FPGA 7= i AT L &
CPUS! 111 A1 Host i@ 1t DBUS 43 11 %] /)N 3514
®(LittleBee®)Z itk FPGA 7= it 47l &
!
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5 P B A g

5.2 [REE®(Arora)ZK i FPGA 7= i

5.2 p=ERe

UG290-2.7.1

o [11%F—% MODE % & A 4 & 38 KR a1, ARE2EHIKM MODE BRil Oz

HI(GWIN(R)-2 f1 GWIN-1P5 #3FBr4b, T%ZH MK pinout F-).

[2UTAG fic & #:05 MODE ¥ A 5%

[31SSPI A1 MSPI £ 2 f) SPI 2 11 /& AL

[4]GW1N(R)-4 /GW1N(R)-4B H i # 4~ 3£ DUAL BOOT.

[5]CPU fic B K\ SCLK.WE_N 1 CLKHOLD_N #J#1 5 SERIAL Fit & #3E

CPU At & B X A8l B 5 MSPI Al SSPI it B 1 i & 3L A .

o [6/NEIE®(LittleBee®)FK % FPGA F= it ibT 12C it BT, [FI SZHF Autoboot 1%
X, & EHE, FPGA 2cE4TMNE Flash LR B 52 AL E . Autoboot
Fic B 31 1E], 12C SDA 28 R FFAMNEE EROIRAS, WA AT RE LIk IE ML & B4,
AR A B hr SCL 28, = iEB/MEH T SDA fil SCL W55 Ehif) C
WA B E o

!

KRTHEEWIIR. IEEWENLACEEMIae XN ERIESS 4 lEE N H.

(Arora)3Kji% FPGA =

= EE®(Arora) Z ik FPGA 7= il 7 3l 5@ H 1 JTAG R B 04F,
W57 H 22 SR 1 GowinCONFIG e B . 5 288k 3 11
GowinCONFIG Pt & #5512 A Bk T A8 [F) B 5 A 38 0 30, #8430 Hr bRy
WEIRINEM 2 AR EIhRE, AHE PRI T e R R, RER
®(Arora) K ik FPGA 7= it S FF LLRF AL 0 K46 Thae, P ml LUK LR
B AT R 45 L 247t 25 1)

JREE®(Arora) ZX itk FPGA 77 i S R B AR a3k 5-2 Frw .
# 52 LEERER

fic B A% MODE[2:0]"1 | AH %15 B

A5 Host JB3d JTAG ;%] /2 B

TA XXX JRR .
JTAG ®(Arora)F ik FPGA 7= it 7l &

FPGA {£A Master, @it SPI #1183
MSPI3! 000 MANE Flash (AR ZSAE) SR &
AR TR E .

sSSPl 001 A0 Host it SPI 422 114 /= Bk
GowinCONFIG ®(Arora) % jti FPGA 7= i AT HC B .

A Host JB 3 DIN 42 F %)= ER

[4]
SERIAL™ | 101 ®(Arora)z ik FPGA 77 i T L E -

A5 Host JE 3 DBUS #2115} /R EE

[4]
CPU 111 ®(Arora) % itk FPGA 7= i #t ATl &

o [1IX T —L& MODE &I A A ik e H R &4, REHEe R MODE 2Rl 8
b

o [2UTAG Mt E 5 MODE i AME T K .

o [3]SSPI Hil MSPI =0 SPI #2152 HAHMALIY .

e [4]CPU fic B #xf¥) SCLK.WE_N 1 CLKHOLD_N # i 5 SERIAL [t & #5520 3E A,
CPU it B 5 5 ) $idis i 285 5 5 MSPI A1 SSPI it B A = (1 & B SE

E!
KRTEEWIIR. IEEWENLCEE MG &N ERIESS 4 IEE N H.
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6 A B e

6EEE5%E5FE

s 3k FPGA LRSI E & Iiatl . Bo & SRAM IR EESE J A4
W&, HEEREWE 6-1 fir.
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6 A B e

UG290-2.7.1

6-1 B 5 FPGA BEERIZE

Power Up

POR Release
(VCC/VCCIO/NCCX
meets POR requirements)

Initialization
READY internally driven Low

DONE internally driven Low

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Lo

READY Pin = High

MODE Pins Sampled

ERROR

Write SRAM
Memory and
Verify

READY Internally
Driven Low
DONE Internally Driven Low

Succeed

Y |

DONE Pin = Low

User forces
DONE pin Low

Strobe DONE Pin
READY internally pulled up
DONE internally pulled up,

Done Pin = High

FPGA Waken Up

User forces RECONFIG_N Low
or reprogram command
received

User Mode
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6 A B e

6.1 L Hm P

e READY. DONE. RECONFIG_N ZX 10, open drain fith, [FIHf A 55 EFr
(L HLHIRZI2A 100UA).
o A LLE 5EAHIHi (% READY (force the READY pin low) 42 il #3424 -4 hn# f sf

I o

o /AT LLERL 3R H i DONE(force the DONE pin low)si$z il #:F wake up [#i [a]

N

o M EHFZAMETEE, RECONFIG_N & HIT ELREF e - TR .

6.1 LEEEFF

HYR R FE A, FPGA W) _E LR A7 (POR) B S U6 T.4E. POR
HEL B A OR 410 1/O & AL T & BEDIR 2S5 91l 4% VCC/VCCX/VCCIONn HLJEHL.
24 VCC/VCCX/VCCION i /& s A AL H T (AR 28 2 AL P ANE], AN
Al #sLF M3 I YR A TA]), POR HLEEREN B EALE S, FPGA JFUh WG
e, 24 READY fil DONE 5 HiK)5, 2 AVIHMIRES, WK 6-2

B o

6-2 POR HFFE

VCC/VCCX/VCCIOn J

READY

DONE

tINTL

VAN

VA

#* 6-1 7 T AF#F POR BLH s 5 HIEEL I 15 -

= 6-1 7 E1254 POR &Rk iEEn

EYil ™ POR At i 42 B R B
GWIN GW1N-1

GW1N-4 VCC/VCCX/VCCIO1/VCCIO3

GW1N-9

GW1N-1P5

GWIN-2 VCC/VCCX/VCCIOO0

GW1N-1S VCC/VCCX/VCCIO0/NCCIO2
GW1NZ GWI1NZ-1 VCC/VCCX/VCCIO1/VCCIO3
GWINR GWI1NR-1

GWI1NR-2

GWINRA VCC/VCCX/VCCIO1/VCCIO3

GW1NR-9
GW1NS GWI1NS-4

P VCC/VCCX/VCCIO0/NCCIO1
GW1NSR GW1NSR-4

GWINSRAC VCC/VCCX/VCCIO0/NCCIO1
GWI1NSE GW1NSE-4C VCC/VCCX/VCCIO0/NCCIO1
GW1NSER GW1NSER-4C VCC/VCCX/VCCIO0/NCCIO1

UG290-2.7.1
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6 i B i 6.2 WLk,
EYil o kan POR #5442 H R #L
GWI1NRF GW1NRF-4B VCC/VCCX/VCCIO1/VCCIO3
GW2A GW2A-18
GW2A55 VCC/VCCX/VCCIO3
GW2AR GW2AR-18 VCC/VCCX/VCCIO3
GW2AN GW2AN-55 VCC/VCCX/VCCIO3
GW2ANR GW2ANR-18 VCC/VCCX/VCCIOS3
6.2 #1IG1L
1E L E A R READY Il DONE &G, &z} 54k FPGA 37
RIHE NAF 2 VT URAARZS o WIURAARZS B B ) 275 B FPGA WO &
SRAM 1728 .
FPGA i /£ LT BT 2544 5 Bk B WI 4 RS «
o WIIHILIRASHELT tINITL
e RECONFIG N & AE
o READY & A SR 9K 2h 8 1] F2 K
TEWIEEALI B READY % B2 (LR Fh D g«
e J5/8 FPGA IETEERE A & SRAM [X 3
o VENEIN, 4B/ H R AT L IE FPGA Bk BTG IR 25 .
6.3 L&
HAFE] READY &K FFHR S, FPGA AR ERS. 4 MODE
ERURES, Tl 2 MR ECE FPGA WEIACE SRAM. 7F FPGA #
e C B B (3R], T LA READY 8 1) 5 Y 3RS . READY & s
MR AL B AR IE R, READY & UK HSFHE /R FPGA BLE A, Ak
W TAE.
6.4 MR
YIERER B AR BEBUR G, FPGA 3 A\ MR S I B N 3
DONE IR&fL. EMEDIRE R, FPGA £k H4Tn N Ee/E:
1. fHfE4 RS 5 (GOE), FPGA (¥ 1/0 iB & FIRAS, 58 /0 4w
LT R Th e . B B A4 R BALE S 5 (GSR), A LARG LM NS
SE0 FPGA W Flip-Flop IR% .
2. B4R BAIEAE S (GSR)M4AHE N IEES (GWDISn). {#AE
A B N IHE S AT LLRT I FPGA RIS N 3 RAM IR ta 4L B .
3. fHiHESNEE DONE & i, fHHEIRA T DONE 4 il & — /N XA R 110,
A LLE S AP s K DONE & B 5 201k FPGA {RFFAE M BIR S
—H DONE & i 5, FPGA K5 simMeBIRZs, #EANH .
6.5 A F1RR

BN EGUS, FPGA K SZZIPAT BT I HIZ 5 . FPGA R R K

FERI PR BRI AR = FfAt

UG290-2.7.1

yp$ % RECONFIG_N 5
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6 A B e 6.5 M/ it

o Mt AC E v I 2 reprogram 54
o HJiFH F LHEANME
— B HILLLE=FhEE, FPGA ¥4 EHt NI B iR,
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7 M E A TEIR

7.1 Be & s

7E3Eﬁﬁi¥i7ﬁ

5k FPGA 7= i & 5T SRAM T2 [ /= ER®(Arora) 5 i 1)
PERE SR Flash B/NE14O(LittleBee®) F kI /NS AL G 2t . FE
T SRAM T ZRI#8F i Ja asF W A e B A 52k, Bk B e B
BLE; fik A Flash (I3E 5 K a4 b S5 B s R A i 7000 930, S5 e
AT DLIE L B A sh & 505 shECE M 5 Xl 23 F B i T E i E .

moo Sk FPGA P2 B3R s, R 2R S R i &
B H R BCE S A E A% Frfa s Rl A I JTAG BLE
REES R EH RS SIE; AR B MODE %A
FATE]

7.1 BECEH

UG290-2.7.1

3R FPGA 77 i H 70 9/ & 159 (LittleBee®) X AN R R
®(Arora)x k. WAFKEGIF ARG S R AEWEERrE, EEXC5)
s R () FPGA WiiZE % T SDRAM/PSRAM. #F4 P& S 1Y
FPGA & T XU SIECERHIE S GWIN RAUBRAT Z 5 2 4b,  HoAh R 78 44

Al

FRREERRE

24 FPGA i VCC. VCCIO. VCCX fH Hi i, [ i /& e /)Mt FEL IR A B
FPGA # NG shifife: HEF 2 H RECONFIG_N A4l 45 e i i
I>FPGA &5 HE % 7k READY F1 DONE & JI>FPGA #1451k >READY %1
1 FERAE MODE B > 4 e 2 455 xSk B E B 404 AR 30 >FPGA M
fE>DONE $i >t A P

FPGA Juahid fE i 75 B it i fa e, FPGA LHL. #Idhfk. DLRECE
i FEH RECONFIG_N & A o vr th BUR F~F,  FH P e
RECONFIG_N &z sl 4. Masth b S AR B it ny, Frg
GPIO NE A, WHE5E Ldi.

e AR FPGA 7= b 2 R BC B B0 A7 AR 2 1RAE FAL &L 4 %t
SRAM [1J/E. XT E Flash FIHEAERIXNT /NS Flash e, He, XHNE

34(109)




7 M E A TEIR

7.1 BCEIHN

UG290-2.7.1

Flash M#:A4E L /N (LittleBee®) K = fh . 5, % SRAM Fl4RE
Flash [F3EFT A 7= i 2] 8.

SRAM #{E

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

PIE/9MEB Flash $#1E

XA E Flash FI#E B i MEIEEE. Rt JTAG #:0
BEVEN E Flash, BHAHEEA/NT AMHz, B8R LR 7-9 JTAG 1)
TCK MK,

!

i & Flash FL B SRAM [#E (HEZECE XS SHBCED FINE Flash 1)4ufE
TERLFEH FPGA T B FF FHURES I HARECH-F ik RECONFIG_N, 75U o] 52 %F
P& Flash it BAS TS 5 AR o

/NEIEO(LittleBee®) Kk K 28 14-(GWIN-4A (R4 F7 JTAGUE 5t 2%
PR, RIS SCRRE ARSI TARRES GO T I8 JTAG 2 N ZwIEN
i Flash Bi4MAS Flash U1, Mt fE drasF v AL R A MIlC B 1B % L
1B, mFESERJE, (RHE Ptk RECONFIG N RIFT 58 AE Lk 2% . it
TE A N TAEZR I TR AR TR ZEA 2 B 3 B
!

[1] GW1N-1P5 Al GW1N-2 f[ il fd ] goConfig 12C IP K37 £f 12C I 5T+ 2%, HEFE{E
JTAG #: 1T S+ 9 .

REEMER

P A FRC BB, FF AR E S WEH, #fk FPGA
TARE IR BB E R UT o P o A H A s, wTRhdn A B T7
ORI B SO I, IR B R AR S AH S I VRN A . MODE[2:01H >k ik
£ GowinCONFIG HIgmfEit B, A 7R B AU A U mT DA s
Bl dr i 7 2O e e e AR, Eh A PHAERE 4.7K, N iy A FHERE
1K,

!
RECONFIG_N. READY #I DONE & il 5/ B XAHC, LIt 2SR eilikE
N GPIO, #5 i ZEORUFTEAC B FR A 56 BURT AT AT U6 (L B A 2 RS9 2 g A i B 2% A

EEEMEEFRE
AT L SR B I BT, HERFRRIR W 7-1 P
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7 e B AR 7.1 &

7-1 R EREEEE

FPGA

DC3.3V ¢ MODE([0]
I MODEJ1]
| MODE[2]

II}—C/ RECONFIG_N
KEY

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

/7 \V4
LED LED

o T TE L MODE {H B AT 3 IR A% 5% ; #4324+ MODE & I A 76 4 26t >k,
FdHE ) MODE % I N #(GW1IN(R)-2 A1 GWI1N-1P5 81E44h, #5454
NI pinout Fi).

e JTAG it BilfE+ READY Al DONE 15 S H{H A &% 2 Lo

e RECONFIG_N.READY #11 DONE A 3} % tH R (1) i N S Ab 22, AN ma P B D e

B e R KE K% RECONFIG_N FEFE

HHT b HRMIG F P ko i i RECONFIG_N F i 7 Bl an ] 7-2 Fi ] 7-3
FR

& 7-2 EH LR FFE

VeeNVeox/Veco J

'
wl

x

Tportready

e

READY

DOME /*
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7 e B AR 7.1 &

7-3 RECONFIG_N fill % it Fr B

RECOMFIG_M \? FC
# Trecfglw ¥
READY 5 b £
?Trecfgtrd?n Treadylw "
DOME W

/NEE®(LittleBee®) ZK %k FPGA 7= i AH S I 7 250 a5k 7-1 Fios .
& 7-1 NE¥EO(LittleBee®) X% FPGA TR EHT LEA RECONFIG_N il & i FS %

SRR | ZHE X RME | ®RKME
T ; | POR 2| READY ) EFHEHII & (Time from 50us 200us
Poready” | POR to the rising edge of READY) H H

RECONFIG_N K~k % 2 (RECONFIG_N

Trecfglw . 25ns -
low pulse width)
RECONFIG_N TF#iE] READY 2R HL P fHI ) 2E

Trecfgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)
READY {&H Fflikrh % £ (READY low pulse

Treadylw . TBD -
width)
RECONFIG_N T[4 E] DONE 22§ HL~F [ i 4E

Trecfgtdonel (Time from RECONFIG N falling edge to DONE | - 80ns
low)

¥

MODEO=0 i} g8 (1) _I B & £ i [R] 4 200us, MODEO=1 i} 50ps.
JRER®(Arora) X itk FPGA 7= i AH R I P S8k 7-2 Fiw .

& 7-2 RER®(Arora) ik FPGA R EH EHEF RECONFIG_N fit & B FE2%

SHAI | ZHE X RAME | BROKME
T POR #| READY K EF-# IR ZE (Time from ) 35ms
Porready | POR to the rising edge of READY)
RECONFIG_N K~ F ik % 2 (RECONFIG_N
Trecfglw . 25ns -
low pulse width)
RECONFIG_N TFf 2] READY 2R HL 1 ) 4E
Trecfgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)
SZ B Y ﬁl_]ri
T READY LTk 58 . (READY low pulse TBD ]
width)
RECONFIG_N T [£#5 2] DONE ARG H 1~ [ ) ZE
Trecfgtdonel (Time from RECONFIG N falling edge to DONE | - 80ns
low)
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7 e B AR 7.2 JTAG Bt B #i 3l

7.2 JTAG B EHER

w2 S84k FPGA 77 8 1) JTAG Bl B #7554 IEEE1532 Frif il
IEEE1149.1 14 A Hbr itk

JTAG e B 15 =26 LR 2 BN B s = 2 4k FPGA 7= 5 1)
SRAM W, FHEACE IR E R, maFHRTE B R FPGA 7=t %

Fr JTAG it & A
721 JTAG ELEEXEH
JTAG Pt B B AH S TSR 7-3 B

F+* 7-3JTAG BEEEXEME X

& 4R /O 7Y i B
o \ s JTAG B M GPIO tRE NI EE I, 1%

JTAGSEL_NM | |,y #555 Fdr AR
TCK®2 I JTAG HATH BRI
™S |, ER55_EF JTAG #4780
TDI (ARG A JTAG HATER A
TDO 0 JTAG 47804 4

V]

e [1]JTAGSEL_N {55 1A 2 JTAG & ¥ E N GPIO I H 2815 ) TAE B A e s
XN E %O (LittleBee®) K i FPGA, 4 MODE[2:0]=001 i}, JTAGSEL_N 4H%4N
GPIO, M A JTAGSEL_N A1 JTAG Bl & /) 4 NME ) (TCK. TMS. TDI. TDO)
[H i HAE GPIO, {H EEf JTAGSEL N Tikk JTAG BTk E N E 10, FHFEik
ZRFE T N G A DA

e [2] TCK F# PCB LiZ#: 4.7K FHiHiFH.

TEFS e, WS JTAG 1) 4 NEHIEL JTAGSEL_N & H 4 GPIO,
W AR ERACE, 72 kiE—IK reprogram $5§4 . BARWZE 7-5 f
INo
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7 M E A TEIR

7.2 JTAG Pt B =

UG290-2.7.1

R 7-4 BE/AFEEXLIE reprogram IS IS TR

F& 15 7 B K% reprogram f&
EY]| et %
GW1N-1. GW1N-1S. GW1N-
GW1N 4. GW1IN-4B. GW1N-4D.
GW1N-9. GW1N-9C.
GW1NZ GW1NZ-1. GW1INZ-1C,
GW1INR-1. GW1NR-4.
GWI1INR GW1NR-4B. GW1NR-4D.
GWINR-9. GW1NR-9C T 3L 1% reprogram 154
GWI1NRF GW1NRF-4B
GW2A-18. GW2A-18C. GW2A-
GW2A 55C. GW2A-55
GW2AR GW2AR-18. GW2AR-18C
GW2AN GW2AN-55C
GW2ANR GW2ANR-18C
GW1N-1P5. GW1N-1P5B.
GW1N GW1N-1P5C. GW1N-2, GW1N-
2B. GW1N-2C
GW1INS GW1INS-4. GW1INS-4C —— N
GWINR GW1INR-2. GW1NR-2B. ANt 251k reprogram fii %
GW1NR-2C
GW1INSR GW1INSR-4C. GW1NSR-4
GW1NSER GWI1NSER-4C
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7 e B AR 7.2 JTAG Bt B #i 3l

722 JTAG BEEERAERETEH
JTAG fic B2 iE B R B 7-4 Fios.
7-4 JTAG BEEERER EEREE

FPGA

| JTAGSELN

TDI

JTAG PORT

Y

» TCK

Y.

TMS

< TDO

o AT JTAGSEL_N At oksest, FAZERR JTAG &S I EBIN, 2l
AT MODE {4 % B 9k S AC B ki (RIAE [ 3. SUR BRI MSPD 4
Hoty PR B S A B AR, FE 0 LS FEhHT JTAG BB, SRR
5, JTAG 748 GPIO.

o JTAG it BRI £ 4R A AL B T 40MHz.
7T HE IR JTAG it B SRAM #1E4h, &=k SkdE 5 2 FPGA

i ONEREC(LittleBee®) ) N E Flash FHAB A 251 FPGA 7=

i 40 EE SPI Flash M ZmfEEfE i ml @l JTAG BT, 5 KBBHENE

Flash ) ZmfE /&L S JTAG B & #SHH R, 4h#6 SPI Flash ) 4w

RIS S R 7-51 ) 9 D S,

AN, mm 3k FPGA 72 0 3CHE JTAG %fesielE, B, #E—4
FPGA (1] TDO &5 T —4 FPGA [ TDI & 1, Gowin ZmfEi <A
BRBERE R FPGA #4344, RIS THCE . HIEEEL B FiEH R =
K& 7-5 Fis .
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7 ERATER 7.2 JTAG [t B A
7-5 JTAG F{ciEi BEA EEREE
JTAG PORT FPGA FPGA FPGA
TCK » TCK TCK » TCK
< <) %
T™S » TMS O » TMS » TMS OO
™I ™I > 2 oI 5 2 DI > Z
RrYe W J a6 W J a9y
TDO 5o 6 oo 38 8 o wuw Q tpo
e o re A [ W
: N—] N—r] \_I—)
< —>

¥
DONE. RECONFIG_N /& READY 15 S HLIE i1k 1 2 75 %
7.2.3 JTAG B EEA KN FE
JTAG fic BRI e B i 7-6 AT
7-6 JTAG BL BRI

h— Tickh
TCK ! Ttckftco | Tickp C Ttckl
© Tps Tiph Ttekftex
oI ‘
™S % 3 X
0O ‘ valid data valid data

B &S H S (R 7-5 s

UG290-2.7.1

F+ 7-5 JTAG B ERAMFESH

ST | ZHE X w/AME | BKME
TCK "~ ¥ 2% HHE I & (Time from TCK

Tickftco . - 10ns
falling edge to output)
TCK F B 2% H = PR ZE - (Time from TCK

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

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

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

Ttok TCK B 8K P[] (TCK clock low time) 20ns -

Tips JTAG PORT & zif[E] (JTAG PORT setup time) 10ns -
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7 M E A TEIR

7.2 JTAG B

SHA | SHE X B/ME | KA
Tiph JTAG PORT fi#ff /i (JTAG PORT hold time) 8ns -

7.2.4 JTAG X EHRIE

TAP R7SHL

T T7 1] FURZSHL S AR B & W A7 de U w7 A7 A5, 4% A TD

A TDO Zfa]. —OkUE, f52ar et TlFRmHMmIEdE A4, AR
SHUEE A, AL FF sk Ay &R TCK 22 mi TMS 2 4RAE, W
B -

& 7-7 TAP R7SHL

1 C[TEST-LOGlc-RESEﬂ

J
0

o(" [ RUN-TEST/IDLE | —.-[5ELECT_DR_SCA@‘l—.[SELECT-IR-SCAI\HJ
0 0

TAP E4u

W frfF TMS Dyt G248 “17) JffE TCK i A\ 20 5 ikl

kit (BRI 5, 5407 TAP 24, M seilab T He RS
TAP RSN He i Z B ALIRES, X JTAG £ A2 8 & A7 .
!

IRSARE AL CPU A4 .

vE!

UG290-2.7.1

ZEHE Shift_ DR 5L Shift_IRIRZSE, TDO b HIEHE M TCK K FFEIRIFUEH 2L
ZEHEN Shift_ DR 8L Shift_IRJIRZSH, HIEAFELAL.

7E BT Shift_ DR 5L Shift_IR I}, a1,

e H R U 1 B IR A LSB.

— BG4, FrATeAH E B R
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7 e B AR 7.2 JTAG Bt B #i 3l

HEHFERNBIETFH
RINGE RIS, IR HLIR Al i A S AR A .

o fE4wfFay (IR) .
o HEdfrar (DR) .

TEFE A AR B R E T, 7E Shift IR RZSE, AL HURE 544515
LA g, RIEN KA LSB 75, REHEAL ok k1%, [FF Run-Test-
ldle j564RI# Kiksete, WKl 7-8 Frx.

TERHE FF A7 S AE R, 7F Shift DRORASI, AL1& % 548 445 5k
fEaArde, WK 7-9 fro. Ml A5 KM LSB it 2 MSB Uk T HAR#AF

[ 7-8 {5 & FER AT

™S —| y—l—
TDI --< IR0 IR1 IR2 IR2 IRa RS IRE IR7 >-
oo D G ARG
Tap states NI @ X @ SHIFT-R @ X @ x®
() -Select-IR-Scan (3 ‘Exit1-R Run-TestIdle
(@) :Capture-IR @ -Update-R
& 7-9 YRS TR F
LS I I O Y
™S i

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

o EmzmF5K GWINR). GW2A(R)Z % FPGA 1, 154 HAF MM KE N 8 i,
o IRIEATIEFMAAAE, B A KE AL,
%A ID CODE 526

ID Code Bl JEDEC ID Code, #& FPGA Z54F1—PMEEAR R,
iz~ FPGAID Code KJE N 32 £i7, FEAIH T E=i% FPGA [ ID
Code.
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7 Bo B AR 7.2 JTAG BB
£ 7-6 Gowin FPGA ID CODE
Gowin FPGA Device Family ID CODE
Device Part Manufacturer ID
Device Family ) Bits 11-0 ID CODE
Bits 31-12
h81B
GWIN-1 h09002 h0900281B
GWIN-1S h09003 h0900381B
GWI1INZ-1 h01006 h0100681B
GW1N-2/2B h01206 h0120681B
GWIN-1P5/1P5B | h01206 h0120681B
GWIN(R)-4 h01003 h0100381B
GWI1N(R)-4B h11003 h81B h1100381B
GWIN(R)-4D h11003 h1100381B
GWINS(ER)-4C | h01009 h0100981B
GWIN(R)-9 h11005 h1100581B
GWI1N(R)-9C h11004 h1100481B
GW2A(R)-18/18C | h00000 h0000081B
GW2A-55/55C h00002 h0000281B
BEHU FPGA B84 22 0x11, LU R PIRLLEEL GW1N-4 ID Code 1 iii
B JTAG 1 TAET7 =0,
1. TAP Ef7: TMS B Nm Y, ESEKIEED 5 AN A .
2. FEPIRFESPLM Test-Logic-Reset 3] Run-Test-Idle.
3. BIPRAEHE Shift-IR, MEAMLAI 46K i1% Read ID 154 0x11, &
B Gl Ja—Ahn) KIXW RN B IPRENLE] Exit1-IR,  BI s Az &% /i
TMS ZLE T, 3R 7-7 40 8 N 4PN k1% 0x11 i #EH TDI
T TMS [{EA AL, BRI 7-11 B
&’ 7-7 RixESLIEF TDI #1 TMS HIEIEL
TCK1 | TCK2 TCK3 | TCK4 | TCK5 | TCK6 | TCK7 | TCKS8
131\1/?“16 1 0 0 0 1 0 0 0
e 0 0 0 0 0 0 0 1
4. FEIRENL, M Exit1-IR £id Update-IR J5 513 Run-Test-Idle, 3f7&
Run-Test-Idle i217 & /b 3 A8 R 1.
5. FaIRENLE Shift-DR, Ki% 32 ANHFehEEE, FEESE 32 4P ki%
A, B TMS A&, 5k 32 AN el B #ARG R, Bk Shift-DR 2
Exit1-DR. IX#E], A&ix 32 AP RI a3t 32bits 4k, BN
0x0100381B, #nf&l 7-12 Fizw.
6. #aPIRZEFIE] Run-Test-dle,
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7 M E A TEIR

7.2 JTAG B

& 7-10 i£EL ID Code RESHFIZE

e

Move TAP to Shift-IR ‘

v
Move TAP to Shift-DR

Transfer 32 clocks to

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

Move TAP to Exitl1-IR

Move TAP to Update-

DR
4
Move TAP to Update- y
IR Move TAP to Run-
Test-ldle

v
Move TAP to Run-

Test-ldle
< End >

& 7-11 i&£EY ID Code #4-0x11 0B}

TCK

TMS
Tap states NI @ SHIFTIR @ ¥ @ X &
(1) -Select-IR-Scan 3 -Exit11R {8 Run-Testdle
-Capture-IR @ UpdatelR

& 7-12 i£EY ID Code ¥IBSH F B 5 OIMF

12 34 6 7T 8 9 0 1112 13 14 1516 17 18 1920 2 22 23 24 25 26 27 28 29 30 31 32 33 34 35 3 37 35 _ 39 40

™S
oI -“Dm oI Dz DiB D28 DI28 DIz 0\31.“'
TAP States SHIFT-DR ®
(1):Select-DR-Scan :Exit1-DR (BRunTest-dle
(2):Capture-DR (@) Update-DR

B E SRAM BRfE
W 4 Host il B FPGA SRAM, 1 FPGA szHLIRE, it JTAG Bt
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7 e B AR 7.2 JTAG Bt B #i 3l

& SRAM 52 Configration Mode Pins [FJ51 .
i3 Gowin software B it# A4 sl im SCAE, A JTAG sE3
SRAM ML E, THI/4E4M Host AL B SRAM [t #2, Wi 7-13 Fios.

1. ##57 JTAG ¥, TAP &7,

2. B+ ID CODE, fu# ID CODE & ILEL.

3. 1 SRAM C#BLE, #% SRAM, HFEE# “B% SRAM (K7L,

4. K% ConfigEnable 54 0x15.

5. Xi% Address Initialize 154 0x12.

6. Ki% Transfer Configuration Data 54 0x17.

7. BIPRE R Shift-DR (il %7 1/745), 4 Bitstream Data M =i 46
(MSB), Zfrkik, KiEEHEHIRFMLAFHNE, F1912] Run-Test-Idle

8. KiX Config Disable 154 0x3A.

9. Ki% Noop 164 0x02, 45k H B iRAE.
10. @I [FliE Configuration Data 4TS, 165 “iLHL SRAM [1)ii
27,
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7 e B AR 7.2 JTAG Bt B #i 3l

7-13 it E SRAM Hii2
Y- See Read Flow —Nv>< End >
N

SRAM Erase (Option)

Y
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
Address Init Instruction
(0x12)

A

Transfer Write Instruction
(0x17)

\
Transfer Bitstream(MSB)

Y
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

0 T— See Read Flow

N

()

FE SRAM BU7EFE

B ITHARRS T, SRAM s BRI f0 4 [H1452

M FPGA ] SRAM [X 155z SRAM ##5, 15N AR%IES A\ SRAM i}
KL E %40 (Security Bit), 242l TR s i s, FIEEdE %
4. MR EE, A SRAM BUEIEHEY N 1 GEHF).

TEMNEGSFE S, FPGA X5 NE 11T CRC &4, AR R S N\ IE
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7 e B AR 7.2 JTAG Bt B #i 3l

i, CRC 2 &#:, nTUAENBLE SRAM HIRLEHLH
R 7-8 28F SRAM bt B E MM

Device Length of one address (bits/address) Count of address
GWI1N-1/GW1N-1S/

GWI1NZ-1/GWI1NR-1 1216 274
GWI1N-1P5/GW1N-

2/IGWINR-2 1216 466
GWI1IN(R)-4/GW1NS(R)-

4/GWINS(R)-

AC/GWINSE(R)-

4C/GW1NRF-4B 2296 494
GWI1N(R)-9 2836 712
GW2A(R)-18/GW2ANR-

18 3376 1342
GW2A(R)-

55(ES)/GW2AN-55 5536 2038

N EN AR, W 7-14 B

#2i% ConfigEnable 54 0x15.

3% Address Initialize 54 0x12.

%% SRAM Read #54 0x03.

FEAPIRASHLE] Shift-DR (E¥is 77748 ), RiEHbE K E N B, &
Z WK 7-8. fERERSG— AN EIE S TMS, Bk Exit1-DR, It
it TDO 152 HUFH B B 8« % )5 171 21 Run-Test-Idle.

5. HEME A, Bk EdE, it a3 2.

#2i% Config Disable 54> 0x3A.

7. Ki% Noop $54 0x02, &5 iEUfRFE .

PN

o
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7 M E A TEIR

7.2 JTAG Pt B =

7-14 #Hl SRAM HI%#2
’/ Start 7\\
| ar |
\ /
Y
Transfer
Config Enable Instruction
(0x15)
Y

Transfer Initialize Address
Instruction (0x12)

Y
Transfer
Read Instruction
(0x03)

Y
Y

Read data of one address

Compute the

——»—=_Next address is vall/dx>k

checksum(16bit)

y
Transfer

Config Disable Instruction
(0x3A)

( End )

\

- ™
\ J

#F% SRAM HIRFE

MEHTACE SRAM I, 7 E R CAA/ER SRAM. JLFEUTT

1% Noop 64 0x02.

o0hswWNPE

UG290-2.7.1

1% ConfigEnable 54 0x15.
%1% SRAM Erase 54 0x05.

ZERT 8% Run Test 2~10ms.
7% 1% SRAM Erase Done #54- 0x09.
)%i% Config Disable 54 0x3A.
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7 e B AR 7.2 JTAG Bt B #i 3l

7. Ri% Noop 54 0x02, ZEHiifE.

!

7t /%% EraseSram (0x05) 154 Noop (0x02) 2 Ji&, B4 ik (i ) 2 45 g R g be
o  GWIN(*)-1 2% H 1ms.

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

GW1N(*)-9 Z %} 6] 4ms.

GW2A(*)-18 £ %11t [/ 6ms.

GW2A(*)-55 £ i [ii] Ay 10ms.

A E Flash IR FRIE

Kesxk A B Flash 73 IR BT Fbest. PIFECE e e 7-15
K 7-16 Fiok.
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7 e B AR 7.2 JTAG Bt B #i 3l

7-15 EEHRRRIZE

Start

1

Verify ID
Code

Read Status

b

POR=1
Or
VLD=1

POR=0
Or
VLD=0

Read Status DoneFinal=1—{ | Erase SRAM

¢

DoneFinal=0

Erase Flash <

A 4

Send Reconfig

Instruction(0x3C) DoneFinal=1
And

Sleep 10ms

Read Status

f

DoneFinal=0
If need to read back to verify data,

Please use "Readable-pattern” at the 1% Y-page of the 1%
X-page.

Program Flash

Stop

]
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7 e B AR 7.2 JTAG Bt B #i 3l

7-16 HRERRIZE

Verify ID
Code

Read Status

POR=0 VLD=1
Or
VLD=0
Erase Flash
If need to read back to verify data,
Please use "Readable-pattern” at the 1% Y-page of the 1%
v X-page.

Program Flash

A 4

#BRAEB Flash

e GWIN RFIA & Flash f7fifids, ERRGIEZ AT EAERAE
Flash, ATRUEEHE %4, W& Flash R EEHLEE A BERR I #ERAE
AT, AE Flash BITZAR, X JTAG gfefiZf ARER, EZ W

i% 7'90

= 7-9 JTAG B TCK SnZEER
iy TCK $ii3ti TERE
GWI1N-1
GW1N-1S 1.4MHz ~ 5MHz H
GW1N-2, GW1N-1P5 1.3MHz ~ 30MHz T
GWI1N(RF)-4B
GW1NSER-4C
GW1N(R)-9(C) 1.3MHz ~ 30MHz T
GWI1NZ-1
GW2AN-55 OMHz ~ 25MHz .
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7 M E A TEIR

7.2 JTAG Pt B =

UG290-2.7.1

GW2ANR-18 OMHz ~ 40MHz

T L Z. %5 FPGA #Bi7E
FHEMNAT L2, GWINZ-1 &5 A R GUh A 535 2

B, Wi 7-17 s

NooswNE

9.

5T JTAG %, TAP E47.

EHLX % ID CODE, 2 wULHEL .

R SRAM #ERCE T, SEHEFR SRAM.

7t Run-Test-ldle £F4:7= £ (Run-Test), Fr&2R[E] 500 v s,

) i% ConfigEnable 54 0x15.

1% EFlash Erase 164 0x75.

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

Shift-DR -> Transfer 32 bits-> Exit1-DR -> Update-DR -> Run-Test-Idle
(Br GW1IN-4 R 51| 4b A Z5 A1 7] 2 0% 1t 20 38D

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

AIRER, WART-9.

K i% Config Disable 54 0x3A.

10. &% Noop 54 0x02, jf’f%%‘bﬁ%%
11. i% Reprogram 54 Ox03, fH#sfFEECE, A& M EERRI.
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7 e B AR 7.2 JTAG Bt B #i 3l

7-17 #8B& T TE N EB Flash BFETHIE
( Start )

SRAM Erase

v

Run-Test 500 us

\
Transfer
Config Enable Instruction
(0x15)

/
Transfer
EFlash Erase Instruction
(0x75)

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

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)

!
R, MR AUX R

H T Z FPGA BB iFE
H T2 FPGA & H I B «
1. X% ConfigEnable 1§4 0x15.
2 i% EFlash Erase 54 0x75.
3. BIIRENL, M Run-Test-ldle | Shift-DR, 774 32 ANt (TDIE S
RFFICHES ). 7E28 32 M BRI R SRS ML Exit1-DR, H 45T

N
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7 e B AR 7.2 JTAG Bt B #i 3l

Update-DR [F] 2] Run-Test-Idle.

HE FIRPIE, B3k e5 k.

5. 7F Run-Test-Idle #7477 4E 8 (Run-Test), HF4ERTA]Ny 95ms, Bib
AR ER, R T7-9,

6. /Xi% Config Disable 154 0x3A.

K i% Repogram 154 0x3C, 656 /2 15 48 53 i 2

8. Ki% Noop $54 0x02, #EBREEH .

H

~
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7 M E A TEIR

7.2 JTAG B

UG290-2.7.1

7-18 #p% H TZ FPGA A} Flash {2

( Start )

\ 4
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
SRAM Erase Instruction
(0x05)

Run-Test 1ms

Y
Transfer
SRAM Erase Done Instruction
(0x09)

Y
Run-Test 500 us

Y
Transfer
EFlash Erase Instruction
(0x75)

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

Y
Run-Test 96 ms

Y
Transfer

Config Disable Instruction
(0x3A)

A
Transfer
Noop Instruction
(0x02)

YRIEAFP Flash FiE

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

—/ X-page )5 — Y-page, I T#HriR Flash 2750 LLE %%
Autoboot (HAINED ThfgEkElLIhAE. WK 7-10 fian. 45— Y-page
5 N\ Readable-pattern 5, RJiZHX Flash £(#E: 45—/ Y-page 5 A
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7.2 JTAG Pt B =

UG290-2.7.1

Autoboot-pattern J&, #$/4-7E autoboot mode 4 H 3" Flash ¥z hn#k 3
SRAM 1, H 455 N Readable-pattern J5 4 &3 Flash, HAthIF A
REH. E % Backgroud programming DHRER S, 1N 75 1% ] Autoboot-
pattern.

TEA TR B P HAR G DL T, W2 B A S-Sk 3046 A\ Autoboot-
pattern ##&. %4—/> X-Page /& 256bytes i, AJf# ] OxFF &# 0x00
h5F.

AT, GWIN RPN E Flash N TEAFE, X JTAG ifedin 4 A6
PR, 152 WL SRAM FimfE>3 7-9 JTAG ) TCK iR £3K .

%% 7-10 Readback-pattern / Autoboot-pattern

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

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

gmAE N EB Flash JiFEnE 7-19 Fiow:

1. ¥ ID Code &7 ULHL.

2. BN E Flash.

3. IGUFR SHERRALT), il Status RFFRE, EAEET OEEN
PR IAIIEIRAS, A SR GWINS R4 24 A feilid &5 Status
KT o

4. )% ConfigEnable 54 0x15.

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

6. &i% Config Disable 154 0x3A.

7. Ki% Reprogram $54 0x3C, fii#sf4hn#k Flash f%# 2] SRAM.

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

57(109)




7 M E A TEIR

7.2 JTAG B

& 7-19 4wFZMIEB Flash ;K2 E

C

Start >

Check
ID Code Yo

See ReadlDCode

Ne— ———v— ]

e

v

Erase Flash

Program the first X-page
» Yo wf?h readable-pattem

N

—

A

Config Enable Instruction
(0x15)

Transfer

Erase Flash

v

pages, one page have 64

Program Bitstream to

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

A

Transfer
Reprogram Instruction
(0x3C)

v

Config Disable Instruction
(Ox3A)

Transfer

» Y& Flow

Transfer
Repogram Instruction |«
(0x3C)

A

Transfer
Noop Instruction
(0x02)

A

C

]

See Read EFlash

Y-

Same as FSfile?

End \4
/

bR

S —1 X-page i

YmFE—> X-page WAL N #GiA, WK 7-20 Fios.

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

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

UG290-2.7.1
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7 e B AR 7.2 JTAG Bt B #i 3l

Y-page). Y-page ##EE G LSB 75 N . At nl L& 7-20.

5. H5E—/ X-page ZJ5, GWIN-1(S)Zef} 7 EHAT 2400 v s I K[yt
B, GWIN(Z)-2/4/6/9 R B I 75 EHAT 6ps IHCHIN B, HAR RS E%
AT RS M B

6. Ak X-page 4ifEsctE.,

YE!

(1]t ks X3k 32bits, HAMK 6 A7 OREE, filtnitiil >y b'00010011 (0x13) B, 5 A

#4124 b’ 00000000000000000000010011000000, ZHuh##Ei%E LSB FXE N, &
JG— bit Bkt Shift-DR.

7-20 X-page 4miz Rt iz E
C Start )

Y

Transfer Config-Enable
Instuction (0x15)

Y

Transfer EF-Program
Instuction (0x71)

Delay 16000ns in Run-Test-
Idle

N |

Address index > 0

Y
| Transfer address data (LSB) |

Y
| Delay 16000ns |

Y
| Program 1 X-Page |

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

vy

( End )

HEE—1" Y-page JifE
Y-page it e e it FE BN AL, FHRE N 4Bytes, HdE 'S NEE
LSB 7B A, il 7-21 fios.
BT, AR RV ZRPAT Run-Test LLSERE 5 A 58
If HEZ JTAG I #h 20 E SIMFRER, WAk 7-9.
RG5> Y-page, GW1N(Z)-2/4/6/9 % %%k Run-Test 13-15us,
GW1N-2(C) % %1% 5k Run-Test 30-35us, Hifth R 424 A TR HL,
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7.2 JTAG Pt B =
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TE!
# ¥ M Configuration Data Ui, 4Bytes, 7f Shift-DR 5 s i B M AL 465 AN
(LSB).

7-21 Y-page RizFizE

( Start )

.

Move TAP to SHIFT-DR

.

Transfer 4 Bytes (LSB)

:

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

:

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

'

( End )

EEVAEE Flash Rz

EEHUN 0 Flash WFEREYE, 5T JTAG 1) TCK AR E R, M 7-22
Frow.

BLH N EB Flash AT DAHE AR N A& sk flash (0 mad FE, (HE B BEMlRS
A Readable-pattern .44 %%. %} F GWIN i 5, S A Readable-
pattern J5 KX & i% Reprogram (0x3C) F1 Noop(0x02)w]fi A flash 4b-T
Readable K7
K4 IDCode (HJHE).

& i% ConfigEnable 54 0x15.

& i% EF-Read 54 0x73.

RILE Flash il 0x0. 77 R4 FE NI Flash A2 S X-
address [

5. fEiE 64 4 Y-page wije—1> X-page.

PR

60(109)




7 M E A TEIR

7.2 JTAG B

UG290-2.7.1

6. BHXIESE— X-page FANTE B Pk ik bk, HHuhb& 5308,

7. EHSEHE, Ki% ConfigDisable 154 Ox3A 45 R iifE .

& 7-22 B EB Flash 2 E

( Start \)
o 94

B

=~ IDCode - Y See ReadIDCode

N

Y

/
Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data
(LSB)

v

Read pages

\

Transfer
Config Disable Instruction
(0x3A)

, v ,
( End \,4
%

o

BEE— Page (Y-page) HIi17E

55— Y-page Ik, {HFE N Flash fIZE£F 8], Wil 7-23 A

7INo
Hs foe e H ) RS B AR AR
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7-23 i —1" Y-page BT T2

_——

\J
Move TAP to SHIFT-DR

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

Y

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

e
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EFRBER (Background Programming)

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

[ 7-24 GWIN-4 ERIZFZHRIZE

Flash Erase <

Y

Flash Program

NG
Y
Verify Flash Readback
N Y

Y

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

;

Toggle
reconfig_N pin

A 4
Transfer JTAG
Instructions

“NOOP (0xFF)”

Y
End

Transfer JTAG Instructions Sample & Extest i f& & a1E 7-25 Fios.
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7-25 Transfer JTAG Instruction Sample & Extest ;2 &l

Y
( Start )

o ,/
—

Run-Test/IDLE

Shift-IR
(Transfer Sample Instruction
0x01)
[

v

Update-IR

@

A
Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR
(Transfer Extest Instruction
0x04)
[

v

Update-IR

v

Run-TEST/IDLE

/- /4‘;‘\
( End )
o %

!
@ 4 B #2 M Update-IR Bk Select-DR-Scan.

mT2IMEB Flash 5;JHE SPI-Flash

v FPGA F] WSS Flash Hr i i scft, 7T bhiliid JTAG B
Fe kAN Flash.
!
GW2AN-55 Py iidst 7 —%it SPI-Flash, 4ifs /7305 GW2A-18. GW2A-55 #f[F], GW2AN-
55 4R MCLK, MCS_N, MI, MO JU/ANE A4S .
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7-26 JTAG #O4125MB Flash EEREE (GW2A (R)-18/GW2A-55 /INEHE SRR )

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

ALY

¥E!
o IEN JTAG #: M 4ufE4ME Flash HIs/N &R St
[ 7-27 JTAG #O4RTEMNER SPI-Flash ZEHEREE (GW2AN-55)

NS
< FPGA #%
Flash
> | TCK MCLK CLK
TDI MCS_N CS_N
JTAGA PORT
™S Ml <— | DOUT
<«— [ TDO MO T» DIN
!

UEIE A JTAG #: 42 A ik SPI-Flash /N REGEE, MSPI AN E I 258

JTAG ##: SPI #7538 Flash
e AGE N JTAG #: D ZmfE P58 Flash.
AR R B JTAG 8 O DA R I TE XN Flash 180, H
EIT JTAG 54U, Master SPI it/ E % SPI Flash #4742 .

!
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o Kik O0x16 ZJ5, FPGA Y JTAG (55 K% MSPI &, LARCE SPI-Flash; 4
JTAG ENiHHZEE K INRE R

e 4\ SPI-Flash [ml s, 25— ANIBhEdE v Ie8cdis . wi: [\l Flash ID code,
K56 OXOF 184 J5 75 B % K — clock F[A 3Byte %i#f

o JTAG FEEifE SHIFT-DR KA FHEH SPI [l 5 .

7-28 432 SPI Flash R x=E

See read ID Code

JTAG reset ———

v

Transfer Program_SPI
Instruction
(0x16)

Erase SPI-Flash through
JITAG

v

Program SPI-Flash
through JTAG

@ Y Read SPI-Flash

Transfer Reprogram
Instruction Y-
(0x3c)

Verify successfu

Transfer Noop Instruction
(0x02)

end N

SPI-Flash # R fE K 7-29 Fion:
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7-29 82 SPI Flash fiER~EE

Jtag reset

v

Jtag transfer
program spi
Instruction 0x16

v

CSset low

v

TDI send 0x06
( write enable)

v

CSset high

v

CSset low

v

TDI send 0xC7
( write enable)

v

CSset high

oSeJo

(o )

SPI-Flash [ -
1. JTAG Efi.
2. JTAG # ) program spi Instruction 0x16 (LSB).
3. JTAG [ TCK ,TMS, TDI, TDO {& 543 5|33
MCLK ,CS,MOSI,MISO.
4. JTAG ##iil CS fifk, %] MOSI 5 $54 0x06.
5. JTAG % CS $i .
6. JTAG #zffi] CS #ufk, =i MOSI 5154 0xc7-
7
8

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

SPI-Flash Zsf2—1* page 7iifE, 4fE SPI-Flash UL page NHA47, &
e
7-30 SPI-Flash ###2— page 7%

h 4

gfggtr?rgigir TDI send 0x06
. it bl
Instruction 0x16 (wri evena e)

CSset high
v
CSset low
\ 4

TDI send 0x02
( Page Program)

h 4
TDI send 24bit addr

TDI send 256 Byte
data

CSset high

sdoo| weibo.id abed
=2

N
v

CSset low

h 4

TDI send 0x04
( write disable)

v

CSset high

Loop end?
(loop = fssize

SPI-Flash Zf% —1> page ite:
1. JTAG reset.
JTAG # ) program spi Instruction 0x16 (LSB).
3. JTAG ] TCK ,TMS, TDI, TDO 15 543 H#& 3
MCLK ,CS,MOSI,MISO.,

N
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7.2 JTAG Pt B =

UG290-2.7.1

4. JTAG =il CS $ifik, %] MOSI 5 $54 0x06.

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

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

[# 7-31 SPI-Flash EliEH KL BIE R HRIZE

Jtag reset

Jtag transfer
program spi
Instruction 0x16

CSset low

v

TDI send 0x03
( READ)

v

TDI send 24bit addr

v

TCK send one clock

v

Read one Byte [

AJuan % sa1Ag ereq peay

—P CSset high

end

SPI-Flash [5135 7 1 B B i SO A
1. JTAG reset.
JTAG #% J program SPI Instruction 0x16 (LSB)-
3. JTAG i TCK, TMS, TDI, TDO 15 5 43 73

N
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TCK

TAP States

TMS

TDI

TDO

No ok

8.
9.

MCLK ,CS,MOSI,MISO.

JTAG £l CS Hifif, ] MOSI 5454 0x03 Fil 3Byte [fHihl.

JTAG #4] MCLK %k 3% —~ clock.

JTAG B34, —ik[Elis 1Byte.

B S E s 5 5 N B IR SO AT Eex, Bt — SO0 4k S X R — Byte
B R5J5— Byte; WIHRA—ZIBEHIEI,

JTAG il CS hi s

[ S AR 6 435 T

7-32 GW2A #%1 JTAG ##) SPI &% 0x06 1§ HFFE

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

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

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

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DR

[E 7-33 GWIN &%l JTAG #&#l SPI &% 0x06 15K FE

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

TCK

TAP States @ B X @ A 0
™S [ [ [T L 008 (M5B IR R
TOI ‘ DR7 ' DRE | DRS | DR4 | DR3 [DRZ .DR1 |ORO »
TDO
1 RunrTest/Idle
2 Select-DR-Scan
3 Capture-DR
4 Shift-DR
5 Exiti-DR
6 Pause-DR
7 Exit2-DR
8 Update-DR
JTAG Boundary Scan (%% SPI Flash
ZA A 53, 28 Boundary Scan 175 % 5 SPIAHE & I
RAKSLI SSPI Iy, M ZwAE A ¥ Flash.
Z 3K F ) Boundary Scan Chain KJE8 8 £, £ 2 A 20 & X v &
BIEPIRAS, W 7-11 Pros, & KIEMIK Boundary Scan Chain 58— X
SCLK 3Kz,
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& 7-11 MRS
Pins Name of SPI Flash SCLK CS DI DO
Bscan Chain[7:0] 7 6 |5 4 |3 2 1 0
(ctrl & data) 0 0 0

!

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

7-34 Xl Boundary Scan #&3\4&fE SPI Flash HiETREE

See RaadlDCode

N

Transfer
Config Enable Instruction
(0x15)

/

Transfer
BSCAN_2_SPI Instruction
(0x3D)

/

Program (or read) SPI
through JTAG

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

Status Register 7E&5 /4 M R ZRAPIRESE R KA B, a8 32
Status Register, FJHIHIB a8 AFHPIRAS, e 5 kD) wakeup. =&
FEAE I 1R 5

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

Status Register [ W5k 7-12 Fix.

& 7-12 Status Register SECEMEFAEXHIFZE

GWIN(R)-1/1P5/2/4
Device | GW1N(R)-6/9
Status GWINZ-1 GW2A(NR)-18/55
Register[31:
0 CRC Error Flag(1 /R KEH R, 0 RRAKKAEHIR)
1 Bad Command Error Flag (1 /K AR, 0 RoRAR KA 1R
2 ID Verify Failed Error Flag (1 &/~ K44 1R, 0 RR R KA IR
3 Timeout Error Flag (1 /R KARR, 0 RRAKRKEHIR)
4-11
120 Gowin VLD(1 /R IEH, 0 FRIRFH)
13 Done Final CGEHEM FERINMEJE R 1, IERBCN 0)
14 Security Final C&E T 240N 1, REE RSN 0)
I o Encryption Format (1 &/~
16 POR(1 F/RIEH, 0F/RFH) Encryption Key Match (1 #/x
FHIEM, 0 RN HE R
17-31
!
[1] Gowin VLD &P & Flash tHX 5%,
GW1N 5% FPGA #1147
WEEFF A7 421 Bit-15 READY X £E g A2 H A IR ] Ox0. g A2 H HL A
HiRtHS CRC #i%. HixHIAr 4. |D CODE A4 .
WFRA 5 /7 4% Bit-15 READY 2[5 0x0, 7] Ji i i EARAS 27 A7 2%
Bit[3:0]LAR & T HAEE R I R A .
RE LT 748 Bit-13 DONE W Jith 4454 READY (UL E30) SR#fiN TN
AL, TR .
GWI1N 50 FPGA #1F KA & ik [l
0x0001B020(Z &= AR E 1)K/~ FPGA ClC & S (AW AEA = H K
FHX A, BN 225300 LA SRAM RS2 23 ) -
0x0001F020 (%4 & 1)/83K~ FPGA CLiC & ).
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BPTRER DG O T WPIRES B A7 28R BB N -
Bit-16 POR = 0x1

Bit-15 Ready = Ox1

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

Bit-12 VLD = 0x1

GW2A 5% FPGA #1457
20 GW2A Bt AT gmAER, UL A REgmfE it FE AR, mfese
Ja, XL EINEE. UL, XM RZRESR BUER G4
0x0.

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

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

GW2A 5 FPGA 1L IR & SF 74 A

A

0x02020( 24 hi R H 1)% 7~ FPGA CHC B L) (A G e A 77 i SR ix

P, BONIX 2 3BT LA SRAM A1 32 BT #0040 )«
0x06020(“%2 41 & 1)75 %7 FPGA SRCE .
RPN B DG OL T IR 27 A7 28R [BME N -

Bit-16 = 0x0

Bit-15 = 0x0

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

Bit-13 DONE Final = 0x1

Bit-12 = 0x0

B User Code 0x13

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

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

EmE; 0x3C

ZARAE 2 FPGA M flash FRist iU E i S, JHAC E 2 SRAM.

it JTAG Kk Kk i% Reprogram (0x3C) f54 . Noop (0x02) i&
L, AT E NG, SRR Reconfig_ N & H .
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7.3 AUTO BOOT FLE & (W/NE IE®(LittleBee®) K % 32

7 EiWES Y
fic B AR s
HiEEEREE
7-35 T EEREE
JTAG PORT FPGA FPGA FPGA
TCK »| TCK »| TCK »| TCK
< <) Z)
T™MS » TMS O »| TMS o » TMS %
Lo L
D » TDI > Z » TDI » TDI > &£
© A6 w 526 w a0 u
<0 Z <O Z <05
TDI |« ww © TDO ww O Tbo '-UUJDTDO
re o o o oo _‘
1 N—v] N—] \_/___>
< —>

BlFEc
BIRESCE, IR o A BRSO b Ip B4k

7.3 AUTO BOOT BLEIER, (U EHEO(LittleBee®)ZRi%X

)

UG290-2.7.1

AUTO BOOT FLEMI, &z FiRE /N Ei%C(LittleBee®) Kk 4E
Sy FPGA 7= S (P R i 2@ R M 1 — P B AR, R ER®(Arora) K %
FPGA /= AR A B s BB, BEaiET, & LRELHERS
HECE R, FPGA BRI 547 MW B Flash 2B E AR 208 56 BB &

P A B R s, e EE JTAG £ DK C & SR m s 2
FPGA (N & Flash ' (%K 7-4 JTAG Bl B R &R REED, RIGH
¥ MODE {84 “000”, 4R 4; &3 b s ok fF Bk fi % RECONFIG_N
BRI, 82 BB R A s e e B i R . A % MODE (% &
N “000”, {H Gowin gmfEik{-2mFE N & Flash 45 /5 FPGA 2 HalfiL &
SRAM 52 E 5. N B Flash N8t i Bk B 15 4 7 F St
], $em 7 TAERCE,

FHEE T/ E O (LittleBee®) ZX ) HoAth FPGA 7= it E LG RBEC R — Ik
A B E#E, GWIN(R)-9 F1 GWINS %% FPGA i H MK A B3
BeE, BP W5 EESECE RN, #FnT LA E 37 9 o ER I B A
SEELE R R 2 HE 1D BIEES R, CRC RIGHETR TR S8 1%

E!
M8 Flash d1 B IR A — (3 LR AL BEE, e B e A

74(109)




7 e B AR 7.4 SSPI it B

7.4 SSPI Ef Et&ER

SSPI (Slave SPD) &R, Bl FPGA 1ENMME:4:, H4haE Host i
it SPI 2 6 E 72 54k FPGA P2 i T e B I 12

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

SSPI Fic B EL i e E Al 7-36 Pk
7-36 SSPI Fl B 18 A At FF

READY /
i Treadytcsl Teentw "
SSPICS_N : § : :
CLKHOLD_N !
sl ! / Y
i A X X X
5 - Tsspis Tsspih Tsdlk T Tsak Y "
SCLK : \ i i :
: | ; e ¥
T Treadytsclk i Tsclkfico ' Tsclkftco Tsclkftcx

{' valid data X valid data }—

PS8k 7-14 Fios.
#+ 7-14 SSP1 L BEEAR FEH

SR | BHEE X wAME | K
Tsclkp SCLK i1 il #(SCLK clock period) 15ns -
Tsclkh SCLK K & Hi P B ] (SCLK clock high time) 7.5ns -
Tsciki SCLK B £ i B “F- B[] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7 [a](SSPI PORT setup time) 2ns -
Tsspin SSPI PORT 5[5 (SSPI PORT hold time) Ons -
SCLK T By 2 HH 4 Hi i 42 (Time from SCLK
Tsclkftco . - 10ns
falling edge to output)
SCLK N[5 214 Hi = B 42 (Time from SCLK
Tsclkftex . . . - 10ns
falling edge to high impedance)
Tesnhw CSN = H P ik b % 2 (CSN high time) 25ns -
- READY _L7F#53] CSN ik H~F-i [8] (Time from 10us
readviesl | READY rising edge to CSN low) H
AN NS —
Tragysox | READY ETHAT RIS > SCLK i A (Time 10us )

from READY rising edge to first SCLK edge)

BRipi 2 L HEER AN, SSPI AN & = 3k FPGA 7= it TRCE, &
T 2 LU &1
e SSPI#O1fifE

S WK B B T — YR EC B I RECONFIG_N SR & Y 1/0 R
o Izl E

o b A B H P ik i 2 RECONFIG_N il
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7.4.3 SSP1 £ EiES

UG290-2.7.1

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

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

£R715 BLEHES

R Y i TEIES BLSFRHIIRER T
Read ID Code 0x11000000
Read User Code 0x13000000
Read Status Code 0x41000000
Reconfig/Reprogram 0x3C00
Write Enable 0x1500
Write Disable 0x3A00
Write Data 0x3B
Program SPI Flash 0x1600
Init Address 0x1200
Erase SRAM 0x0500
Read ID Code

FPGA (] ID Code K& & 32bits, i2HX ID HIF54 20071, B
0x11000000., 7E$54 KIEZ T, ff CS 4T R PIREs, HHEEIRE
PAAER T B AN L), DAIKE) FPGA $KEL CS R4

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

SCLK MWMWL

:1 Instruction (0x11000000) 32Bits =:= 32 Data Bits =.
DI i y
DO i 2008 S SN A
#2HL StatusCode/UserCode 5izHl ID Code [IFEIESSAL, B Hxt B 1136
A RIHT,

Write Enable (0x1500)

fEfCE SRAM (5 Features) i, {#H Write Enable (0x15) #5848t
WA IR, % & ] DL 2 5 5 Write Data (0x3B) 54
7-38 Write Enable (0x15) BIFFREE

DI % —— n >
cS \ /

Do

!

SCLK Bz, f£ CS i T, FE 4T SCLK MU LR, PASRE) FPGA 17
CS &5, Kk AR R AN .

Write Disable (0x3A00)

RIEIEERE, F ¥ Write Disable M\ ZmiEtE B . BH G
Ml % &, R IEN TR .

§] 7-39 Write Disable (0x3A00) BFFREE

1 X f— Jmsirucson 7 7
CS \ /

DO
UG290-2.7.1
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% LR B84, 0x1500 Al 0x3A00 54 KIS Pt A —2L, $54#2
£ CSARH a1, IR EIR B e MUE fim CS, WMAR XM 7 1152
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM),

Tk, ﬁﬁ]j{%ﬁﬁmy K7y SSPI A& AN PP IXE), X LESR-SHT )5
CS b Tl iy, FHE 2 NLLER P LUE FPGA 7] LIRS CS R

Erase SRAM(0x0500)
8 A1) T 5 WriteEnable/WriteDisable —%, U & #fs SN AN
0x0500.

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

Write Data (0x3B)

JH L WriteData (0x3B) 84 EH %M FPGA %2 KIiEH R
4,
R, FEIES AT, CS —HATRHE T,

7-40 Write Data (0x3B) BFREE

LI i D

HMAMWJWMX_

Instruction(0x3B) ; Data

L.d

o _ uL@C@@g@@QGw J

One Byte (MSB)

'
)
™

%
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7.4 SSPI it B =,

7.4.4 SSPI Configure SRAM iRIZE

1 Start )

Read Staus
Code

Y—

Erase SRAM

Init Address

Write Enable

Write
Bitstream
Data(MSB
)

Write Disable

UG290-2.7.1
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7.4.5 SSPI Bt EE X EFEREE

UG290-2.7.1

1§ ] SSPI it B A6 5 22k Sk FPGA 775 Fid B & s & B in K]
7-41 FIiuR .

7-41 SSPI B B EEREE

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

Y
IEE A SSPI it B A /N R4 &, SSPI i MODE 4 “001” ,
RS HERE 71,

SSPI it B & IR T 3475 M SRAM BB #:7E4L, BT 4nfsE FPGA
SPI Flash, %##% Flash #:{Ef#*) MODE {5 SSPI it B #i=(%) MODE & 4H
5], FH PRI PATE Gowin g #4 A ik #oK e B 24l 5 N\ SRAM 5§ Flash.
F M Flash hn#kni, %% MODE & 1A4% 5 MSPI MODE, 2 JmiEid®E
$r b e % RECONFIG_ N fift’k MSPI iz .

SSPI g fE40 56 Flash 1435 SPI-Flash (iR = K & 7-42 1
K 7-43 FiR.

7-42 SSPI 4r325PEB Flash EHEREE (GW2A-18/55,GWIN(R)-9)

A i 77 R

Host FPGA Flash
CLK » SCLK MCLK »| CLK
DIN |« SO Ml |« DOUT
DOUT > Sl MO > DIN
CS N » SSPI_CS N MCS_N > CS_N
CTRL CLK_HOLDN

!

o REERX|4 R HF SSPI 4Ly Flash,
o /NEIEZA GWIN(R)-9 234457 ¥F SSPI 4wfE4Mik Flash.
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7-43 SSPI 4712 EB Flash &R =B (GW2AN-55)

FPGA
Host SPI-Flash
CLK——— »||sCLK MCLK »| CLK
DIN fe———||SO M < DOUT
DOUT ————— |[SI MO > DIN
CS_ N|——— ||SSPI_CS_N> MCS_N > CS_N
CTRL CLK_HOLDN

E!
GW2AN-55 P34 % T — 5 SPI-Flash, %if2 77 30 5 GW2A-18.GW2A-55 #f 7], GW2AN-
55 4pERIK) MCLK, MCS_N, MI, MO DU/ LR 45 .

ek N B LK 7-44, E5kiEd SSPI 17 FPGA KikTE4
“Program SPI Flash” (0x1600) 54, 5Ef/g FPGA 1] L%k SSPI #
Flash, Host ) SSPI 7] LLE #:15 9 Flash, 45 kgtn] LL% i Flash 11
FHICES 7 X Ht AT dn e

R, M Flash SEHUEARE, B3 EdE 2 18R — A Bit. 540 sspi i3
HY Flash 1] IDCode B}, 7&ZAM4M Ak — AN 8l TSR f5 — 1
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7 BEEBSER 7.4 SSPI it B

7-44 SSPI 4%#2 Flash iR12E

See read ID Code

Transfer Program_SPI-

Flash Instruction ——
(0x1600)

v

Erase SPI Flash

v

Program SPI Flash

Y—P read spi flash
N

Same as FSfile?

SPI-Flash R AEE WK 7-45 FiR:

end Y-
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7 M E A TEIR

7.4 SSPI it B =,

7-45 #8R SPI Flash 2 E

wn

UG290-2.7.1

© 0o ~No s

oselo

SPI-Flash #FR A :

Transfer
Program_SPI-Flash
Instruction
(0x1600)

v

CSset low

v

MOSI send 0x06
( write enable)

CSset high

MOSI send 0xC7
( write enable)

CSset high

start.

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

Device-SSPI ] SCLK ,CS, SI, SO 15 51F fpga 1A #4 1l#% Kk 3]

MCLK ,CS,MOSI,MISO.
Host MSPI %] CS Hifi,
Host MSPI #%#i] CS $i .
Host MSPI %] CS ik,
Host MSPI #zi] CS 75 .
7 SPI & 75 busy.

BERRES R
SPI-Flash 4wfE—4> page ML UK 7-46 Fizr, ZmfE SPI-Flash Ll page
NEAL, TEAGTE:

] MOSI 5454 0x06.

] MOSI 5454 0xc7.
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7 e B AR 7.4 SSPI it B

7-46 SPI-Flash 452—1 page FiiEE

n A\ 4
CSset low <

Transfer v
ng.;i?,;i'?ﬁﬂ'“" MOSI send 0x06
(0x1600) ( write enable)
h 4
CSset high
h 4
CSset low
h 4

MOSI send 0x02
( Page Program)
h 4
MOSI send 24bit
addr
h 4

MOSI send 256 Byte
data

CSset high

weliboid abed
2

N
v

CSset low

h 4

MOSI send 0x04
( write disable)

v
CSset high

oop end?
(loop = fssize

SPI-Flash Zm#ft—1> page Jitfe:

1. start.

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

3. Device-SSPI f#) SCLK ,CS, SI, SO 155 7£ fpga ) N &5 1% x5
MCLK ,CS,MOSI,MISO,

4. Host MSPI #%ii] CS $ifi, % MOSI 5#§4 0x06.

5. Host MSPI #z= ] CS hirE .

6. Host MSPI #%#i] CS $i{%, = MOSI 5 $54 0x02 i1 3Byte [tk Al
256Byte fs Hd .

7. Host MSPI #%#il] CS $i .
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7 ERATER 7.4 SSPI i B
8. 1 SPI 7 busy.
9. Host MSPI i CS $ifik, =] MOSI 5454 0x04.
10. Host MSPI =il CS $i 55
11. 5—4* page 45K
SPI-Flash [R5 - 3k i SO AR B W B 7-47 Fios:
7-47 SPI-Flash [EliEH I BHR R X HRIZE
Transfer
Program_SPI-Flash
Instruction
(0x1600)
CSset low
oy
g_ MOSI send 0x03
( READ)
W)
2y
?-i MOSI send 24bit
ﬁ aIlr
[0))
Z MCLK send one
Ro clock
Qo
é Read one Byte [€—
i"-
N
—p> CSset high
SPI-Flash [H]15 3 A% 38 A P it SCAF AR «
1. Start,
2. Host MSPI #% /& program spi Instruction 0x1600 (MSB).
3. Device-SSPI [f] SCLK ,CS, SI, SO 155 7£ fpga 1IN #5475l # Kk 3|
MCLK ,CS,MOSI,MISO.
4. Host MSPI #i#i] CS Hiflk, #=ii MOSI 554 0x03 1 3Byte (1.
5. Host MSPI #z#il] MCLK %% —~ clock.
6. Host MSPI [al384s, — k=l 1Byte.
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7 e B AR 7.5 MSPI fit & 1 =,

7. RS S NIRRT EEXT, BN — O 4k gL LU X R — Byte
HEE 5 Byte; WHRA—FUNBEH 534

8. Host MSPI ##il] CS i .

9. [HERIRSE N

7.4.6 SSPI #23\ TH% FPGA EZ&R~EE

& 7-48 % FPGA E&r=E 1

CLK »|SCLK
DIN »|SO FPGA
DOUT 45
ey CS_N »SSPI_CS_N
CS N,
CS_N, |—
$—>SCLK
»SO FPGA
S|
> |SSPI_CS_N
L+ |SCLK
»SO FPGA
Sl
»SSPI_CS_N

& 7-49 % FPGA E&~=E 2

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

DONE|——*

7.5 MSPI BiEER

£ MSPI (Master SPD 1, FPGA {ENT#8fF (Master), it
H SPI #2110 AR Flash £7-fif % WP Sz HX LE R i 20 R C & FPGA P8
SRAM.

MSPI =2 HWECE T 75 -
1. % MODE % I8 5 B A MSPIRZ
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7 e B AR 7.5 MSPI fit & 1 =,

2. B PUF O AE FPGA B 47 WA Flash 2B ELRF B, 56 BOie Bt

o
® % FPGA & FH.

® S HE P ik i &2 RECONFIG_N
MSPI 23 THISMER Flash H4:

Al LM JTAG 2 %40 Flash B mfe. Hdrthfd FPGA el 3

FrLURFR R G & 88, @E RPN B . FPGA BLE G, H
FAT LLE T FPGA 4 5T 1BC B Bl i 72 5 N\ /M5 Flash.

7.5.1 MSPI Bt B EH
MSPI #& A S R & & B an =R 7-16 Fiom.
= 7-16 MSPI EEBEHERERIE X
B AR I/O 28 i
l,
RECONFIG_N | 55 | f&HFikef: J53) GowinCONFIG At &
DA
1'01: 4 F7 A AKX 23t T dm FE T B
READY /o 1'b0; 4% 110 28k 74 B B
7E3E JTAG IEE AT,
DONE /O 1'p1: BI)5E gL I B
1'b0: &K 58 il gmFERD &
l,
MODE][2:0] NEBg9 E | MODE iG55 (f£ READY _LJHEKAE)
EDA
MCLK 0 FPGA i th i
MCS_N o) SPI FikfE5, KA
MO o) 2 SPI f i £ 1) Slave
M | M Slave £ SPI % N E i
7 READY 155 11 L FH KA+
FASTRD N 1'b1: Read SPI £, (SPI#§4: 0x03)
1'b0: Fast Read SPI #5, (SPI$§4: 0x0B)

o  MSPI it B R 1 I Bl AT R AEAE £ 10% (/= BE 5% ) = 5% (/N 04 55 ) i it 2

o  MSPI i B A I Bl - RAS =T 70MHz.

o YIFEIIIR KT 30MHz /N 70MHz i 7 EAH H Flash 1) s v () 45 20 A 3B 4z A1
FASTRD_N & i,

o HEMIE AT 30MHz i, FASTRD_N I RIw] .

7.5.2 MSPI fii EEN FRE~EE
MSPIFE B 2 F [ 41 35 Flashiz iz i ) 7-50 77 .
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7 M E A TEIR

7.5 MSPI fit & 5,

& 7-50 MSPI BL EER EFERERE

FPGA SPI Flash
— » FASTRD_N
MCLK CLK
MCS_N CS_N
Ml (< DOUT
MO DIN
=
~
E!

BN MSPI B0 & 280K . MSPI £ MODE 1 GW1IN(R) N “010”, GW2A(R)
90007, HoA [ 5 4 I 1B EE 2% 18 7-1. MSPI BC B AL 8% A 5 T 30MHz B
FASTRD_N & n] &=5

i JTAG 22 LB D B 20 9E i A2 2 456 Flash #8448 v i s = B i
7-51 Fizn. ik SSPI # L YwfE AR Flash HiEE R EEIESH K 7-42,

& 7-51 JTAG ¥ 4%IE5ME Flash HiEERERE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS N » CS_N
JTAG PORT -
» TMS M| [< DOUT
< TDO MO » DIN
& N
3 B
E!
o N JTAG £ O4mFESNER Flash 8/ R4, HAhE 2 B W5 E - 71,
7.5.3 MSPI R L B =ik
B2k Bk FPGA 7= 5l 2 5 K S — K E 21 MSPI i & 5%
R
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7 M E A TEIR

7.5 MSPI Bt & i

GWAN(R)-9. GW2A(R)-18 Al GWANS ¥l i 7E I 7 ik 47 7 37
AbEE: B fE MSPI S E MR,  FIRESET DA% I S Rr 1 EE B E shidt
1T E BT E 2.

e GW2A(R)-18 %% FPGA 137 #F Ikt B 24

GWIN(R)-9 5t GWINS 51 FPGA 3 # = /it B 2411 .

S E R R R B ID AR R, CRC IR IRATE SR .
MR EC BRI, B R LIOR TS — IR E TR E — AN LAY SPI
Flash J& ahitihil o eRE: n] FRARAD B 2 RS, I Hoadsml A 72 e B 2R
I in#% Golden (fallback) Image (¥4 (%) M%),

!

IR ID Code $8i%, WELLIFRAVLIES LELEIR, MASEIEER SPI Flash k5
.

f£iz47 Place & Route I}, A {#i ]l GOWIN EDA T E.[{] Bitstream %
K48 € HAth SPI Flash JAZhthhl CHXHEZF4IE R, S 7.5.4 ZEHN
B

754 ZERE

UG290-2.7.1

ZHENE (MULTIBOOT) &8 FPGA MIA— F 4 Flash f)AS A3tk
SEE LU PR AR AT R B IR . SCRF MSPI LB B FPGA 72 i35 3C
SRl v

FPGA L H/J5HIERIA Flash & 3k 0x0000, ZHuhkas2% H T in,
WIGE LERFIR -

Gowin Programmer ¥4 SCRFAEA B BR BB L T 5 24> LR AR 2w A
FI) 458 Flash .

fiH GOWIN EDA T HA i bhaFyi iy, P AT BAdg e T~ — AN BN
LLRFAL SPI Flash Joshttihib . BP 2457 1 om0 B & #5819 Flash # F —
AN LERRRUAL B B bk o

FHJE, FPGA ¥ HzahZ4A M Flash il 0x0000 )& 5l

R B2 A MOt B FPGA 23S 2 i B =R, AT —
B B 22 R A B 24w beRR Sk 4 89 SPI Flash Bk Mok By 48 e 1Y ber
MR . R TREZR RN, WES IR, H2IA3] FPGA X
(PIBC B R R

FPGA )5, il LLEd 1%k RECONFIG N #iA\15 5 KBk 3~ —
AL, Horb SPI Flash Bk bk [F R CRATFAE 2 80 LUAF k3. TEH =,
RECONFIG_N [t & 5 A R E R il o

fEFAFE Golden Image HITEERE

T SRR “NY 7 PURRRSE R, WIAE 2 I E N T EE Y
Golden Image. FATE UKL Golden (fallback) Image MG4AF NG —4
FCRFARAAAECE ST Flash o 72 R Ed, S TAEBE 0x0 BY 0x1
IR, FRATAT LK RECONFIG_N F7AI LAINAR T — AN EeRRm, 48 A 40
WLAZ B ) SPI Flash Mtk ARy BkaE itk . XA BkFE ik o] LLZ Flash 1
AR R shhk, AT L2 Flash 71 Golden (fallback) Image
) SEB:URIIRS
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7 M E A TEIR

7.5 MSPI fit & 5,

UG290-2.7.1

Ak, WRETA TAEMUS AR RS, B4 FPGA ¥4 442252 Flash Hb
ik, HZFIZKHL Golden Image.

WERTE Flash BURHRIR, W FZiE JTAG/SSPI £ 11 H F Jnfs
SPI Flash.

[%] 7-52 Flash #fi&28 I EREL FF ARG 5 75 = Bl
Flash

Working Image 0x0 SPI Flash Address = Ox1

Working Image O0x1 SPI Flash Address = 0x2

Golden Image Ox2_SPI Flash Address = 0x0

AR, TAEME 0x0 A7 F BRiA I 0x0000 L Hi bk,
TAEBLE 0x0 £ & — M1 LAEME Ox1 1) SPI Flash Bk ikl
TAEMAE 0x1 f3&— AN 4E1A Golden Image 0x2 ) SPI Flash B
k.
EHJE, ¥ EBhM 0x0000 Hn#k TAFEBHE 0x0.
IR EE — A TAEBHE Ox0 IR I H. FPGA SRR 2 Ikl B &=
i, U FPGA #5230 n# ~ — A TAEBHE 0x1.
RS A TAEBUE Ox1 N R H. FPGA SRR T 1 I e
B, M FPGA ¥ 21m%k Golden Image 0x2.
W —A TAEBUE 0x0 In# kb t H FPGA A SCHF 2 IR L B 42
R, A PAH K RECONFIG_N LAhn#: F—A TAEm% 0x1.
MR EE — A TAEBUR Ox1 IR H FPGA ASCRF 2 T PR IM L &
n#EzaR, WA LAz RECONFIG_N BLin# Golden Image 0x2.

SPI Flash Bzttt

i GOWIN EDA T HAEpGtuasins, P Al b E F— A2k
ELEFIR A SPI Flash J& 3hibk .

R SRR IR AT I “BitStream” BCEAE

£ “SPI Flash Address” i ANHEN K E T — LRI S shthdl, 40l
7-53 7N
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7 e B AR 7.5 MSPI fit & 1 =,

7-53 % B T— BitStream RS zhitbht

W Configuration %

Feature sysControl

~ Synthesize Multi Boot

General

~ Place & Route SPI Flash Address |00OFFFOO0

General
Place
Route
Dual-Purpose Pin
Unused Pin

“ BitStream
General
sysControl

Feature sysControl

SPI Flash B94mTE

Gowin Programmer 32E 32 BEE AR BR HI B0 T8 24 EL R B gn 72
F4ME Flash
1. fEProgrammer#kffHi£$¢ “External Flash Mode”, JE
BitStreamJ 2 4w FE bk, a1 7-54 K.
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7 BB R IR 7.5 MSPI it & i

7-54 & B SMEB Flash HI4RFEHbHE

4% Device configuration ? et

Device Operation

hrocess Mode: External Flash Mode -

Operation: exFlash Erase, Frogram thru GAO-FBridge -

exFlash Erasze, Frogram theru GAl-FEridge

Frogramming Options

File name: |18k _gldd led aes/impl/pro/2al% mzl96 led bl dd keyOl. £5| [...]
User Flash Imitialization

External Flash Options

Device: Generic Flash -

Start Address: Dae0I00000 | |

Save Cancel
2. iy “Save”, 5SERUITA BitStream )i sk Al gm A Hu

Ho

yE!

e Flash jazhtiht&1F K EE,

o HE 2 HICE AT VAL ORI AR KN, B OR S B A 2 B T — N Bk
BRI T

e SPIFlash Bl ihH& 12 A AR AL, AP Al 3 E 2 ADDR[23:12]/ kA7

—F Flash 2% /1 FPGA

e SR FPGA P2 S2FF— F Flash BCE £ F FPGA BBt . 58

— 7 FPGA 23Rl MSPI FiL B 5 SPI Flash E4AHIE, Tilf FPGA

K H SERIAL #5017 HCE . — A Flash it & £ F FPGA &R & K

Kl 7-55 iz

!

o  THEHREIENEAT, FEBE Wake Up Mode & 1. Wake Up Mode — i H T4
TEHERRSE, fn— Fr 4N Flash it B 241 FPGA. A 5% Wake Up Mode HI# £ {5 2.,
5% SUG100, Gowin = JRH 1 P15

o [EEPFAIFERZE —F FPGA i) MODE fH 1% & N MSPI #=,, ¥ Tif FPGA I
MODE ff % &y SERIAL 5.

o YRR FPGA i A SRR 2 fr Flash Bc & [/ — v+ FPGA HITE .
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7 M E A TEIR

7.5 MSPI Bt & i

7-55 —h Flash BEEE % FPGA E#EREE

i
4.7k
SPI Flash FPGA FPGA FPGA
CLK MCLK L »[SCLK L»(scLK
CS N|[—»MCS_ N
DO [——*| Ml
Dl [¢—— MO pouTt > DIN DOUT |——|DIN
< Q < S £ Q
© © © e © o
z 2 = s s Z g
20w S 50 w = 00w S
z O Z m < O Z " < O = m
w w o = w w O = Ww w <o -
o S X o o = oo =
-+ & - +
-+ - L & >
7.5.5 MSPI e B =3 A1 &
MSPI T &t i) 7 B an B 7-56 B .
& 7-56 MSPI TR FE
READY 71
| Treadytmcsl
MCS_N % /
: ! Tmspis . Tmspih .
MO £ i *
Treadyimck '+ Tmckn T Tmdk Tmclkp "
f Tmclkftco
Ml \ valid data }{ valid data }{
FHIR B FF 23Nk 7-17 fios.
& 7-17 MSP1 EE B AR FE&H
SR | ZEE XL B/ME | NE
Trmclkp MCLK B & i HH(MCLK clock period) 15ns -
Tmclkh MCLK Fif 4 =5 HiL P B 8] (MCLK clock high time) | 7.5ns -
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7 M E A TEIR

7.6 XUSNEC BB (UNE R (LittleBee®) F ik 32 #)

SRR | SHE X w/ME | KME
Tmeiki MCLK i i FL P i 18] (MCLK clock low time) | 7.5ns -
, MSPI PORT % Zif (] (MSPI PORT setup

Tmspls . 5ns -
time)

Trmspih MSPI PORT {545 [](MSPI PORT hold time) | 1ns -

T MCLK T~ &5 21 Htf fai 5 42 (Time from ] 10ns

meidieo MCLK falling edge to output)

READY _L7H#E] MCS_N i H *F- i 8] (Time

Treadytms from READY rising edge to MCS_N low) 100ns 200ns
READY EFHEHIZE—A MCLK i [H)(Time

Treadymel | ¢ READY rising edge to first MCLK edge) | 20HS | #4KS

Baimi 2 B EER AN, R MSPI AU & =2 SR M TR E, 65
e DU 451
e MSPI#I{fifE
S WIUR R B B ET— R EC B N RECONFIG_ N R Y8 1/0 4R

IARY

o JSBHIACE

HHr b B T ik i ik RECONFIG_N & il

7-57 MSPI X TH% FPGA X ERREE

FPGA

»(SCLK

»(DIN

=1
4. Tk
SPI Flash FPGA FPGA
CLK » MCLK »|SCLK
CS_ N » MCS_N
DIN * M
DOUT » MO DOUT » DIN DoOUT
z o =z o
o < o @
[ = w =
536w g 28w |2
O = m L0 = i
ww o 5 wwo =
oo = oo 2

READY

RECONFIG_N
DONE
=300W 940

1]

A A A

yYvyYyy

7.6 BRI EERN ((N/EEC(LittleBee®) RIEZH#F)

XUAFNCER N, B DUAL BOOT LB, &Mzt S/ ige®
(LittleBee®)Z Ak 7 2k FPGA 7 bt SCRFI— R B 3. XUR Zhilic B AR

UG290-2.7.1

T, FPGA .55 AN Flash 528 Ho kit ot 56 Bt &

!

7£ DUALBOOT #\F, X44M Flash AT SHAAFLER, FPGA &2 M flash Jin#k
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7 BB 7.6 IUEBEE BN (U Hig®(LittleBee®) K i 3 )

X Ja s A R Bk B 2 i) MODE 18, W& Flash L2i4h iz

4, MM Flash B3 EZ 7 % 5 MSPI L B AAHF, 155 %K

7-50. XS shfc B IR AL TR 2 R E BRI RE, AP R R e &5 Kk

TRPRIC B A A i
XA A B A AR ] 7-58 s o

[ 7-58 BB B IR RIEE

( start )

| success | | fail |

. |
e‘r:d

!

MODE 5% &N “110” i FPGA MRSk M A4 Flash B 35).
X GWIN(R)-9 A1 GWINS FF17™ i, o il & MR AR =X XS B C

#H, FPGA ¥JHF 4 IXBCE =k

o BRI MEEZEIES) 3K, 3 IR¥RIMGEIEEFE S — N EETH
#H. WHE Flash f1)/53h A e 46T 0 Huhik,

e MODE fH A “110” i, MAMEE Flash J& 2011 3 Yk 2A AT LLIEEEANE 1)
Jashihl, JEshHhE TR EAGIE IS SRS N R R, AN
3 R B 2 EE ) 28 Ik B N B Flash 530

o X GWINS R%1/™ i, AJ LASCHRR A 30 2R MU B 2 I 8 22l ik, H
e IFEE U Bk

VL

SPI Flash JE 3 12 A2 6Rk, A2 o]k B 12 ADDR[23:12] 1 ik =[] .
GWIN(R)-4 #54 H BT M A SCFras - S XUR SBLE, S Fihh

F PR TIX RS RRUE S E &, 4G BE1ESE T IN101, 2

T EnFF 1 GWIN-4 &5/ /) DUAL BOOT F# 77 %,
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7 M E A TEIR

7.7 CPU it B 5k,

7.7 CPU i E1&E5

CPU it B#i X, Host it 8-bit {7 78 M EHE M4 L X = =2k Sk
FPGA 7= it 7l &, CPU Bt B E s 7-18 Fios.

UG290-2.7.1

%= 7-18 CPU BLEEREH
B A4 FR 1/1O 257 i B
RECONFIG_N Zjﬁﬁﬁg (HSFRkeh: ) GowinCONFIG AL
R
READY Vo IGHE P 48 00 B8 30 AT P
BT RTh S g R B
DONE Vo (G o g T B o P B 2l
MODE[2:0] Ii Eﬁggé‘" WL PRS2, READY LI Rk
SCLK | N b
L CPU X T HIEES, KBETFAER. B, A5
CLKHOLD_N AR £ CPU B FICE FPGA, M= 5% AKH
EHi ¥
EEfEE
WE_N 0: 5
1. i
D[7:0] e Foimm N i . CPU it B s i E i N &
' J, C B S5O JE ) DA B e A R R T IR

CPU Bt & A i & e = B w1 7-59 Flos .
& 7-59 CPU B EER EFEREE

Host
CLK

DATA
WE_N

CTRL

Y

A

A 4

/8

Y

v

A

FPGA
SCLK

D[7:0]
WE_N

CLK_HOLDN

UL CPU B B MR/ R4 K, MODE E#E Jy “1117, HAh[H & & W HE1E S

71,

B 2 B HLELR AN, A CPU U a5 2 2 4& FPGA 7 dh BEAT i
B, EHTL N A

e CPU Eflige

S WIUR R B B ET— R C B N RECONFIG N SR Y3 1/0 4R
=

o HEIHIMACE
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7.7 CPU it B 5k,

7 M B A R
b R P ko i . RECONFIG_N %I
7.7.1 BEER R
ECE 2 B f MODE[2: 0]=111, {EfCE 585 DONE <4im .
% DONE 5% READY #Hifik, iBABCE AR,
BoEdFEH, Hl a2k D[7:01#% Kt (MSB) *7/~, FPGA 1
SCLK T RS B 4 .
& 7-60 CPU IR EERIEREHE
SCLK Z i
Data[7:0] 7\ data ) data | data | data ) ,"f_x ¥
Csn %) //
WEnR % ;//
Ready ﬂ
Reconfig_N ﬂ
Done ;// /
7-61 CPU B BE&EA K FE
S I s I ey Iy ) 16 ) B N B
<Sn —\ Tcw,csnsu% Tcpu;.snhd% ———————————— j
= @ X e D>

‘Write Data/CMD

UG290-2.7.1
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7 M E A TEIR

7.8 SERIAL fit B

* 7-19 CPU e BEEAR RS
B S it wR/ME - PNIEN LA
Tepu_clk CPU input clock period 40 - ns
Tepu_csnsu CLKHOLD_N(CSn) setup time to SCLK falling 8 - ns
Tepu_csnhd CLKHOLD_N(CSn) hold time from SCLK falling 0 - ns
Tepu_wensu WE_N setup time to SCLK falling 8 - ns
Tepu_wenhd WE_N hold time from SCLK falling 0 - ns
Tepu_dsu Write data input setup time to SCLK falling 10 - ns
Tepu_dhd Write data input hold time from SCLK falling 0 - ns
Tepu_dvid SCLK falling to read data output valid - 10 ns
Tepu_clkh CPU input clock high duration (clock cycle) | (clock cycle) | —
*45% *55%

7.8 SERIAL B ERR

SERIAL FL B, Host il #4174 X & =2 34k FPGA 7= it 4T
BiE . SERIAL P B 020 A EE S P B B2 —. SERIAL it
B H AR LR EUE S N FPGA, TCiEM FPGA 284F [l %4,

I, SERIAL fit & #5631 H ID CODE 1 USER CODE DL AR & %5 17 28
5. SERIAL fic BB E e Lk 7-20 Fis.

UG290-2.7.1

#& 7-20 SERIAL FeEENEMIE X

(=9 BN 110 K%Y Ui B

RECONFIG_N 'gjjﬁ% 1% B PRkt S5 31 GowinCONFIG fit &
e Sy

ROV 0 SRR
. RIS AR AR

DONE Vo A

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

SCLK | PN

DIN DAEEE ] i

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

SERIAL Fit & # A i on = KK 7-62 Fros.
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7 e B AR 7.8 SERIAL I B 55
7-62 SERIAL L ERER EEREE
Host FPGA
CLK » SCLK
DOUT > DIN
¥
UL A SERIAL fit B 15/ R4 K, MODE {H4 “1017 , HAh[E & MEE1E S
K 71,
SERIAL B E#EAFFE
SERIAL it & #:  F7 an E 7-63 Fins o
& 7-63 SERIAL EC B &R FEE
READY ;
" readytsclk ¥ Tserials " Tserialh " Tsclkp "
SCLK 3 /—\f
.
DIN Valid data Valid data Valid data
AR P Z 5Nk 7-21 Fis.
3= 7-21 SERIAL B EERXRFE2H
SRR | ZHE X /ME A E
Tsclkp SCLK 8 & #H(SCLK clock period) 15ns -
Tserials SERIAL PORT #1378 (SERIAL PORT setup time) | 2ns -
Tserialh SERIAL PORT {#£5} 7] (SERIAL PORT hold time) Ons -
T READY EJHiY 28—~ SCLK [ (Time from TBD )
readviselc | READY rising edge to first SCLK edge)
i 2 F RSN, i SERIAL AN 5 =2 S48 FPGA 7= 3t 47
BoE, 7L L&
e SERIAL #Z1{#ikE
b S WK B B ET— R EC B N RECONFIG_ N SR & Y3 1/0 4R
o JHEHIALE
HET A B T ik b i &2 RECONFIG N & 1.
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7 e B AR 7.9 12C it & =

7.9 I2C Bt 2R
!

o /NEIE®(LittleBee®) Kk FPGA 77 il Ak I12C i B A 3CRT , [F]i) 52 FF Autoboot BX,
SH EH)E, FPGA 26 EHT N E Flash 28 L4 E s 52 il i & . Autoboot it &
WAIE], 12C SDA L8 AR FFANE LHIRAS, B & AT RELiE ERIECE s 5ab, @i
[ A0S 4 SCL 8. 157 R HERINE AT SDA Fl SCL N 55 L4 C kA
.

e  CHRAH GWIN-2 Fil GW1IN-1P5 284K P 3 Flash A3 i i Ji A 12C 4T 9mFE,
{HZ W] LUE ] goConfig 12C IP #4745 .

12C Bt B2, Host @it 12C #: X & =2 4% FPGA 7= i AT I & -
12C Fic B A5 2 A B E B D B B AL — . 1PC e B AR R Ak Lk
FRREE S N FPGA, ik FPGA #3443 ddE, Hit, 12C iE &AL
7512 ID CODE. USER CODE. RZZF A7 A ALK . 12C B E B 1
B E LR 7-22 Fis.

xR 7-2RCEEEAERENX

T VO %E | i

RECONFIG N zj§%@5 (I 55 GowinCONFIG i &
BT A LU B

READY /o (G A2 AT R
FHT . R R

DONE Vo (GHLT s o o et P T i T T

MODE[2:0] IL Q W sk S, READY [ JHTRE

SCL 1 B NN 4

SDA l/OM MNESE, 2%t ACK

yE!

[1]C ARA & 1) SCL & I SDA I AT P 055 L, (LSRRI I /b 3 _ i i L
12C i B AR RoR = & 7-64 Fs.
& 7-64 2C R BRREETEE

Host FPGA
(Master) (Slave)

SCL » SCL

SDA SDA

A
\ 4

!
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7 M E A TEIR

7.9 12C FL B #i

S a W A U e AW A
« TV VA VAR T

S

BEE 2 12C B B R i/ 24818, MODE fEy “1007 , HoAth & 2 & BIKRETE 275 &
7-1.

7-65 12C B B A =R Fr

ADDRESS R/T  ACK DATA ACK f)

12C R P AT RS 28, 1% I PR AT Ba e fay,  IEHDIREST,
SDA i1 SCL #4L T HF-

#* 7-23 RC L BRI FEH

P

(12C Start)

sy SCL 2 T, SDA M B~ [k F ) e o

(12C Stop) 15

eyn SCL J2 P, SDA HIC 1 i) iy PR A

ADDRESS

B N BB IME—/ 7 A28 10 2551, M T T REE S 20

HEAE W I B M 1t

R/W

B/ AL TR E B WA A B AE S (00 IERZ R MHLEEEEE (1),

ACK

T B A RIS 25— ACKINACK 7, = FPGA 1ET

ACK/NACK 1 5[] 0.

DATA

Kot — M EEA 8bits, I LU A LU RIS

UG290-2.7.1

12C 2k BRI DATA #R2 LA 8 LL7 i RIA R, AIREERIE T
T, ELER B KR O IR I R 2, IR R B AN B E T .
FSNMCHSPR, FUE A RSB (ACK A1), FRoRHRINES O 4 ) %
1% MEE SR, BUENAERNE AL (NACKD, —BERoR
PWCERCZ 7B ), W T RBE RN AL ACK HIERGE, 1RIas
FE5R 9 AN Bkt 22 BT AOAIG FET J TERE SDA ZRBAK, I HAA ORAE 1IN B
e P BT O AR E AR RS 2 g, W e dlR)E — 17
TE, RIE A NACKES, PUBEFIRIERIL SR B KL, IR
SDA £, LME BT KIE —MEIEE 5. £ 12C B2 EAEIEREE L
HARHAT— DBk AR B (BRIP4 ]D,  BI4E SCL HR AT I (S &
™, 1£ SDA LiZfrih AT ALk — A g . S8R LIRS, 7E SCL 23
= HLPYITE], SDA B RSP RIRFF RS E , RPN EHE 0w T v AR
i 1. HAT{E SCL OMIRA-- A, 4 fovF SDA _ERHF B3RS . 1240
TP SRS, TE 4 1 MDY R T, W E R,
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7 e B AR 7.9 12C it & =

N ) (R

«_[ L

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

SDA stable;
Data valid
e SCRR IR 12C P B S B SR 7-24 Fos.
& 7-24 12C Eo B2V SREE R ik
i Eao At HIES ik
fii & SRAM G(\:\Qg;je: 0x0120681B) 100Khz~1.33Mhz | 7'b1010_000

!
12C #4F Flash, 752fH goConfig 12C IP SZHi.

R A2 R AL, A 12C BT & = 3k FPGA 7= it AT e
B, Fw LT %

® 12C #:IIfdiRE
J:EEF?‘EO\EEE&HJQO\@EAEHT RECONFIG_N A% & N 1/0 IR

° Ezﬂ%ﬁﬂ’ﬂﬁﬁﬁ
HHT b A B P ik i e RECONFIG_N & il
7.9.1 Bt GWIN-2 SRAM #i2HE

BoE SRAM {1 H By & im s 4& 2 FS (fs J5444) i Binary (.bin
Fé 20 . R RMEF SRS, ROEE R I AR S R T MSB
7 UK IE .
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7 BEEBSER 7.9 12C it B AR =

7-66 GWIN-2 BLE 8 #%F SRAM HizE

1 Start )

4

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

1 Stop )
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8 w&lkHE

UG290-2.7.1

81&"21&%}‘5

MPEH FPGA AT, Rt N REIEERER, Ax
PRI MR 45 G SRR T — R e Ry i, N LR
TSI 1 e (1 2 Ak DR P AL o

G KB =B B
o TLEIFUGHT, MARPAF B s & LWRFIREE I ikt
FCE S RE T, S M A A e i IR A 1
o TLEIHMJA, MfFHEANTIMRE, Bk — VB0 BEEHEE K.

=B BUR RIS B0 h .

Bo & FFiRaT
= A PR g AT RC B R AR, 162 WL N D RR:

1. BHATECE R AR E R .
2. JABgmFRAR AT AR AR, AR E SR 2R FPGA 7= i
3. IEFELLRRR A A gn A A B AR AT A P g FE AL B
AR, AR S EER SR ID, R B S Pk
P LR BdE i ID TR, RA EF —Eoraedt T s, S0, A
Pk PR LERR R B g A e A AEE S, ek T AR E .
!
o5k FPGA F= i R R e R ID, DUESHAD R0/ i T X . & =S4k

ZURERAEAE B B SEOE T B SN T AR 1D SRR 4, T R AR L TR ik
FRARAAFEI

BcEdiES

FCEL IR, axF B e UL RF A (1 1D {5 B TR, Kk
W JE TR AR B R . 9 ik PR o A B ) 15 AN A% i R T
REREME R, mobias k] CRC R 177 20l O/ ELARR R SCAFH i
BT BB ER S N FPGA, B fRun T
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8 w&lkHE
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iz AR SRR A O BRI A T R B AE R AR N T iz Bt
Xt EHE ] CRC K6, ez Ak de AR s O A bt AN it
R, A RRICIRR S BEAT LR, — BRI IR, ZJR K
YeRi w2 s, P E SR DONE fa7m AT A mst, A sr 5 b
CRC #5417

kExmRE

lid & se il )a, MRPEH e gmAE i B2, 80F 0 B IR B I #k 3
SRAM 52 iR Bhal & G (E N B Flash 1 (UM 15®(LittleBee®) 5 ik
FPGA 7= i S e N & Flash #.).

o X[ Thn#EkE| SRAM FEdE, &= SR B PR AR AR Rl LU R S s

MR rR B B T %4, AT 7 #TE LR EL SRAM A % .
o XIFA7AEAE N B Flash HIEIE, #F5¢ ik Flash R FEERAE )G

Flash At B A H E s, 2810 FTA 3B K .

IhAh, /NEIE®(LitleBee®) K i FPGA 72 It H B Z B8, HTA
TG AN R AR DA TIER:, W OB T e B R A 3 sk i X
B, NF R T e R, USRS RO PR T R A ik
£, HPOTLRYE B & 7 204 I B 2R & 0 fE /M58 Flash H.

B
2 SRS A E Flash HE4E 24 o,
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9 L F iR

BHFH:

i RAE

WA AR R JTAG FEE B WY R, P/ M KEEMERE: Ka
FELE A BSDL S AT 8 AR A s 55 3= 4% FPGA BE_E 4t
# Flash HEAT#EFR AL 5 4 4F

A RPN R

1. ¥ FPGA HFRMRiEH:E] PC H L.,
2. T Gowin afE i 4 kB 2 1F
3. £ Operation | 7 Wik #4048 Flash #:4F, i FAISK bscan
15, W 9-1 A,

B 9-1 1 R BREREE

| =0 & =8 =p USE Cable Setting
Enable Series Device Operation FS File User Code IDCC
1 GW2A GW2A-18 SRAM Program ...demo/GW2A/gw2a_18k_q144 led_aes/impl/pnr/ 0x000019D6 000008
5 Device configuration ?
Merden Tparetin
hooess Mode: External Flash Mode -
Operation: exFlash Bulk Erase in bscan -
exFlash Erase, Program thru GAD-Bridge
Erasze the whole exter]exFlazh Erase, Program, Verify thru GAD-Bridgze
exFlash C Bin Erase, Progran thru GAO-Bridge
exFlash C Bin Erase, Program, Verify thru GAO-Bridze
exFlash Bulk Erase thru Ga—Bridze
exFlash Fulk Erase in bscan
DE-GoAT—GNINSRAC_QH4S 1.1
DE—-GoAl—GHINSEAC_QN4E +2. 2
DE-GoAT—-GNZARIS QHSSF +1.1
External Flash Options
= Device: Generic Flash - >|
iz Start Address: 0000000 8 x
~
Save Cancel
v
Ready




9 TR

1 R AREERE KRt FPGA 4MEB Flash i#4T#4E, JCi%x N B Flash
g SRAM ATHRAEACE . A MEREgRFESNE Flash B A2 5S¢0 FPGA
MODE 15 )% &, {HEMELT % JTAG 4efe4h 5k Flash (7732, W74
A I g R T B2
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10 SPI Flash #&#

1 OSPI Flash 1%+

3R FPGA 77 s SCHF AT SPI Flash 83 AF 452k 10-1

J7 o

% 10-1 SPI Flash ##{EH4
i3 (8 HL
Read 0x03
Fast_Read 0x0B
Page Program 0x02
Sector Erase 0x20
Chip Erase 0xC7
Read Status Code 0x05
Read JEDEC ID Ox9F
Write Enable 0x06
Write Disable 0x04

!

o ¥ Tk FPGA SZHH Flash 454 A% A —Fi/2 0x03 57 0x0B, 4 il

UG290-2.7.1

FAET 30MHz I FH ¥ I 5245 45 4 Bl AR i T 30MHz i, {3 A Pk i5:45 4
P SR 0 FASTRD_N B IR, BHEfEAgEm T 70MHz.

Read(0x03)F! Fast_Read(0x0B)s& 28 {4-7£ MSPI XY L FFfF5 4 HAh4g 42
F Programmer k3% Flash i BT H 210484, BT LLEAT RS .

2L SPI Flash 75 {4 Standard SPI #i.

M 2 LA winbond JK 5 B3 LLK ISSI(W1 ISSI [¥) 1S25LP064A-JBLE)3 4™ i itk
A, AR RS, B R L TRHE A ER, T RE BT 0 2 R T A 4
Gh.

109(109)




GOWINSE

EREB TR KX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 名词解释
	3 比特流文件配置
	3.1 配置选项设置
	3.2 配置数据加密（仅晨熙®(Arora)家族支持）
	3.2.1 定义
	3.2.2 输入加密密钥
	3.2.3 输入解密密钥
	3.2.4 AES密钥编程操作
	编程Key（Write）
	读取Key（Read）
	锁定Key（Lock）

	3.2.5 AES密钥编程流程
	检查ID CODE
	读取AES Key
	烧录AES Key
	锁定AES Key


	3.3 配置文件大小
	3.4 配置文件加载时长

	4 配置管脚介绍
	4.1 配置管脚列表及复用选项
	4.1.1 配置管脚列表
	4.1.2 配置管脚复用
	配置管脚复用


	4.2 配置管脚功能及应用

	5 配置模式概述
	5.1 小蜜蜂®(LittleBee®)家族FPGA产品
	5.2 晨熙®(Arora)家族FPGA产品

	6 配置流程
	6.1 上电时序
	6.2 初始化
	6.3 配置
	6.4 唤醒
	6.5 用户模式

	7 配置模式详述
	7.1 配置须知
	上电及配置流程
	SRAM操作
	内置/外部Flash操作
	配置管脚复用
	固定管脚推荐接法
	重新上电及低电平脉冲触发RECONFIG_N时序图

	7.2 JTAG配置模式
	7.2.1 JTAG配置模式管脚
	7.2.2 JTAG配置模式连接示意图
	7.2.3 JTAG配置模式时序图
	7.2.4 JTAG相关配置流程
	TAP状态机
	TAP复位
	指令寄存器和数据寄存器
	读取ID CODE实例
	配置SRAM的流程
	读取SRAM的流程
	擦除SRAM的流程
	内置Flash烧录流程
	擦除内部Flash
	T工艺系列FPGA擦除流程
	H工艺FPGA擦除流程

	编程内部Flash流程
	编程一个X-page流程
	编程一个Y-page流程

	读取内部Flash流程
	读取一个Page（Y-page）的过程

	背景烧录（Background Programming）
	编程外部Flash或内嵌SPI-Flash
	JTAG转换SPI烧录外部Flash
	JTAG Boundary Scan模式烧录SPI Flash

	读取Status Register 0x41
	GW1N家族FPGA器件编程
	GW1N家族FPGA器件状态寄存器返回值
	GW2A家族FPGA器件编程
	GW2A家族FPGA器件状态寄存器返回值

	读取User Code 0x13
	重加载0x3C
	菊花链连接示意图
	例程文件


	7.3 AUTO BOOT配置模式（仅小蜜蜂®(LittleBee®)家族支持）
	7.4 SSPI配置模式
	7.4.1 SSPI配置模式管脚
	7.4.2 SSPI配置模式时序图
	7.4.3 SSPI常用配置指令
	Read ID Code
	Write Enable (0x1500)
	Write Disable (0x3A00)
	Erase SRAM(0x0500)
	Write Data (0x3B)

	7.4.4 SSPI Configure SRAM流程图
	7.4.5 SSPI配置模式连接示意图
	7.4.6 SSPI模式下的多FPGA连线示意图

	7.5 MSPI配置模式
	MSPI模式的配置过程：
	7.5.1 MSPI配置模式管脚
	7.5.2 MSPI配置模式连接示意图
	7.5.3 MSPI模式配置尝试
	7.5.4 多重配置
	使用可靠Golden Image进行多重配置
	SPI Flash启动地址
	SPI Flash的编程
	一片Flash配置多片FPGA

	7.5.5 MSPI配置模式时序图

	7.6 双启动配置模式（仅小蜜蜂®(LittleBee®)家族支持）
	7.7 CPU配置模式
	7.7.1 配置时序

	7.8 SERIAL配置模式
	SERIAL配置模式时序图

	7.9 I2C配置模式
	7.9.1 配置GW1N-2 SRAM流程图


	8 安全性考虑
	配置开始前
	配置过程中
	配置完成后

	9 边界扫描操作
	10 SPI Flash选择

