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mailto:support@gowinsemi.com

2 Zl R

2% 1) 2

AREEENAE oK FPGA P2 i dw e e B 2 vh s 1 — 542 1]
N X, B P AR E SR FPGA 7= i gm 2 I B A < FOME 2 o
= 2-1 BiRER

4]

RN

ke (Program)

B 5 2 SR IR AR R e R EE 5 NF FPGA W&
Flash (& 5 FPGA #HiZE 458 SPI Flash i %

i & (Configure)

K Gowin Z PR B 2E T BUARFIR B0 B i A1 s 1 T BN
Flash n# 3| FPGA ) SRAM f#fif X )i #% .

FRIEM R JTAG BCEMSN, P2k FPGA 7 fh SCRF I
HARCE T, BFE RS E, WRZECE, MSPI

GowinCONFIG B, SSPIfCE, SERIAL it E, CPUCE . HFakasth L Fr
'] GowinCONFIG it B 55 2 /> B T35 4 1 5 fnde 352
A,
i S = A £ B 1 B i
MODE[2:0] 5 GowinCONFIG #H5£H =/> MODE % I8 i R~ 7

o

HEshiE (AUTO
BOOT

FPGA M\ & Flash S ARSI BEATIC B I RE. AT
A6 T R A ST AR 3

MR BHBCE (DUAL
BOOT)

2 N EERRIR SO A TE N & Flash #4158 Flash, 244ME
] Flash BC & KM P)#: 2 9 & Flash #HT7ECE . RAIES
KA R

MSPI Bc &

FPGA /E N E#efE (master), @it SPI 3211 F 5 AN
Flash 3z L RR B 4T B L 72

SSPI it &

FPGA 1E N5t (slave), #MaBFEAHL (master) @it SPI
B 05N R B AT & I FE

UG290-2.9
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2 4 iRt

1.4 BORSCRS It

AL 1238
FPGA 1E N8 (slave), #MEBFENL (master) @ H AT
SERIAL FCH B 115\ A RS 7 B T
CPU i FPGA 1E N2 (slave), #MHFENL (master) @it 4T
B (CBURALSE 8-bit) B N ELER B 347 B B 1 A2 .
2C FiE FPGA 1E MM\ 231F (slave), #M#FAL (master) @il 12C

OGN R R AE AT RO E A

ZHEALE (MULTI
BOOT)

MSPI it BRI AT AM S, s FPGA WM Flash H)A
[l Ak S B LR AR AT B A R . TP AR AT — A By
AR 5N Ja — KB B LR I S b, SR
AN O R @ fih & RECONFIG_N i it S 5¢
FRECE . SCRF MSPI L B FPGA 77 i #3355 A 3

LT

A —MN A5, BfE FPGA B3l LIEG, HAAHT
R, Soil i IR R AR LU I EE B N 2ISME Flash w1, @
il fil % RECONFIG_N sl bl FPGA 2 HUAME Flash
SeAC B AR

HITEHE

FPGA #4 LLA AT #Y 7 U R R — M7 2, AT RAM
BB T IOE BRI K O SR REATRCE, R MRS 2
[ 74 e A% A o

A (User Mode)

FPGA Se /i —IRBCEBRAE)G, SRR A2 P AT N
M B B D3 1/O i B AAE FH P R A2

gmiEE R, (Edit Mode)

A LAY FPGA ZEAT 4 FE BT B #R AT AR X

A T BT BOBC B I CVE R 9l 11O R, A
HEE R O S CERTPRERIN, PRI B 25
% A BINEER .

ID CODE

r R FPGA S H I B idril, BRI SFRA
GLYAIE R

USER CODE

W o8B R FPGA S 3EAT I S dnil, mT R
Gowin i AT 5 N8 F T, fe i vl SCRF 32-bit.

47 (Security Bit)

iz O IRYT FPGA 7 G B AR IS AT I 1) 2 2 1k it
WIRFIR BT . L POREBEE 1 2 10 EURFIRLARE 'S5 N\ a1
SRAM Ji5, AL ARG TCiE AT Hs ol S . =R
WAITH FPGA 7 i i LR B ¥ B 1 % 2.

hn# (Encryption)

fRER(Arora) i FPGA 77 it (GW1A-1/GW1AN-1/GW1AN-

1S BRAM)SCHF R, ISR LR R B 5\ FPGA J&, &
P EAT SR AFE R R BHULAC, VLT RTh 5 AT o I i i
et VLB RIMUR 8 AF eIk TAF

UG290-2.9
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3 PR S B B 3.1 BCEEIE

3 EEfr R ECE

w3 FPGA 77 2 R G BLAR SC O IR 7 B4 & IR F AT ik
WA E . OB T A G B R AR O (a2 ORI EEARR R SO e LA ki
Ulo A EEEHHIA LR SCFICEAN G S, EENEMHMXERITSS
412 ieEEME .

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 B0 BRI E

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]

UG290-2.9 6(121)




3 AR S IC E

3.2 BLEHE N (SURER(Arora) Z Kk S H7)

321 ENX

UG290-2.9

3-1 EL BN

V!

W Configuration

BitStream

w Synthesize

¥ Place & Route

Enable CRC Check
General

[] 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

1oz 2 PR IR ) 1B 0 B B B T o )k e A BRI, A AR Y
PR RBUR AT ICE,  BEAT CLARIE S I R ) 22 4, SCRERG P IEAR T Bl e84, ek
PR BE L ORER 1 7 i ) 22 4tk

32 MEEHIBEME (NUREE(Arora) RIEXZHF)

22 S R EE (Arora) K% FPGA 7 i (GW1A-1/GW1AN-1/GW1AN-

1S BRAN SRR BE s, K H 128 bits ] AES INa 5%k, KL
RO T B B R T

1.
2.
3.

FE TR 5 2P AR S PR ey NI 8 2 B LR S A

£ Gowin ZiFE A A il 58 3 PIAE N FPGA.

R i) LU s R B asF 2 ), Sk 2 BAT RO AT AL
PEEHT o

BT Th G, S8 OEC BOF IR AR HdRmibr ks, #81FE
£ TAE, READY #1 DONE 155 Hifik.

AES 4. FR AES FA8H, AES s &g R AV 2y, EE
HMEE, ALK keys

AES ZHHKEE: 128 fif.

Key: AES ZHHHIfIHR, GW2A(R)% % FPGA 7= i hffit—/> 128 fiz
K 1 2 8] 1748 Keyo

Lock: NffAE AES 8% 4s, %464 TR key HIEBUR, A
B ZILFERIFR lock, HAbTBUIRE G, BB G [FIEUE BT A BdkE 462

7(121)




3 PR S B B 3.2 BLEHE N (SURER(Arora) Z Kk S H7)

1,

3.2.2 MANINEER

1 2 IR AT R NN B 7 R a0 T

1. FTH IR AE R AR

2. TEEHAF RS “Project>Configuration”.

3. Hifi “BitStream” %%, A% “Enable Encryption” F4i N\ %414,
N 3-2 Fios .

& 3-2 MEBBARE &

G Configuration

BitStream

v Synthesize Enable CRC Check

General

v Place & Route [] Enable Compress

General Enable Encryption (only support Arora and Arora V)

Place Key(Hex): |':I'J'J'II'J'J'II'J—':I':I'J'J'JD'J'II—':I':I':I':I'J'JD'J—'J':I':I':I':I'J'Jl

Raute [ 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 sysContral

Cancel Apply

INEE IR BN G, 6T R 95 A\ 2] FPGA 13 P17k
DX, E A BEARATT N (0 EE s TR 5 U

3.2.3 MINREER

fir B A B ANTTEI T

FTIT Gowin 404

3 FPGA 2344

A7 B H T B i B Security Key Setting .

TEFLH A BRI 2 BTN 2 PME IR d “write” KIS A E
FPGA, 4Kl 3-3 s,

Hown PR

UG290-2.9 8(121)




3 AR S IC E

3.2 BLEHE N (SURER(Arora) Z Kk S H7)

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
!
2 3k FPGA s SRR E T (L4808 0, AT HPUE R — B Eon 1 R IETEE
Bl O il F IR R S NI 1A 00000000-00000000-00000000-
00000001, 2 Je fE b 1 2 9 S ARG o7 th a2 1.

3.2.4 AES ZiA%RIZRIE

UG290-2.9

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 4miEXHEHE

{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(121)




3 PR S B B 3.2 ME KR NE ((URER(Arora) R 3CFF)

e Write: ZifE Key.
® Read: 1 Key.
e Lock: BiE Key ML SRR

w12 Key (Write)
1. K 5E LI Key(AES #H)IA “Key (hex)” .
2. B “write” 4.
3. THIBATHIR, RFIIGIEL R
E Key (Read)
By “read” FRHEIATX SN K AES FEHHAT EIRIGIUE, S CRT
AES H & SRt “ AT SCARXIEHE”
ME Key (Lock)

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

3.2.5 AES Z{ARIZRIZ

K 3-5 ~ &1 3-8 4ot [ AR BBUE AES HHIHITAE, EBURREY
BT JTAG 1%

¥ ID CODE

g ID AT A, — T ATEE JTAG PGS TAEIER, 5177
THI A A8 R X G T IR R, 3B S iR AR .

UG290-2.9 10(121)




3 AR S IC E 3.2 BLEHE N (SURER(Arora) Z Kk S H7)

[#] 3-5 Prepare

No

Check ID

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

ID match?

Yes
The '?' sign can be:
Q A:To read AES key flow
° B: To program AES key flow
C: To lock AES key or Set Key2 selected flow

UG290-2.9 11(121)




3 AR S IC E

3.2 BLEHE N (SURER(Arora) Z Kk S H7)

UG290-2.9

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(121)




3 PR S B B 3.2 BLEHE N (SURER(Arora) Z Kk S H7)

%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.

UG290-2.9 13(121)




3.2 BLEHE N (SURER(Arora) Z Kk S H7)

3 AR S IC E

[#] 3-8 Lock AES Key Flow

C

TransmitISC Enable
Command (0x15)

Transmit Program EFuse

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

Command (0x24)

Transmit Security
Command (0x23)

Transmit 128 bits of data

before program efuse

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

Delay
800 ms

note:
Justtransmit a command to end the 2.5v circuit

,such as ReadID.

Transmit Read ID
Command (0x11)
or others

TransmitISC Disable
Command (0x3A)

Stop

14(121)
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3 AR S IC E 3.3 P E AR

3.3 BEE N HKR/

oo SR FPGA 72 b i B 8GR i S A s 2, FE IS RS
BB (ASCH) B SCAF A IS AT R AE B — 3R s sk SO
RPISCHE 4 N fs, AL “N” TR THERE R, Hiis
B . aEdas SO R84 v .bin, HABSERERE, 13
g OB H TR . P AT LE & = 2 SR 2 IR B AR A
X
1. IR
2. 1F Process i&Ti+ 44 .15 Place&Route %4 Configuration H 1]

bitstream.
3. {E Bitstream Format &1+ i% $¢ Text 8¢ Binary #%=CEI AT, 4nfd 3-9 Air
TN
& 3-9 ELAFRIERER
G Configuration X
BitStream
v Synthesize Enable CRC Check
General
v Place & Route [[] Enable Compress
General [] Enable Encryption {only support Arora and Arcora 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

iz AR SCRF LURF RO IO I 28, 4 LA 55 P B et ARG, AR
A SROER IR 48 A BE B SO RV, Wik 3-1 .

UG290-2.9 15(121)




3 AR S IC E 3.4 FCESCAFIE K

%R 3-1 B=¥ B FPGA FREEXXHXDM (BRXIER)

B FK SRR BTVE YN WL
GW1N-1(S).
GWINR-1. 1,152 84 KBytes
GW1NZ-1
GW1N-1P5 1,584 113 KBytes

GW1N-2.
GW1NR-2

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

GW1N-9.
GW1NR-9

GW1A-1.
GW1AN-1, 1,152 84 KBytes
GW1AN-1S

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

GW2A-55.
GW2AN-55

V!
R EE 2 R SRRSO RN, OF HC B SO R AT R4 -

3.4 B E XX HmMEEC

FPGA 7 LME N Master M Flash 2B idam SCfF 3 ic & SRAM, L35
Autoboot 1 MSPI F R L, 43l N B R 3 W B A4 E Flash, 24
FPGA I HI:7E Ready J& UG 2 F ah S BRI S/, 2458 sk
FPGA i User Logic IR#&, 1R Eix.

Voltage 4 C Tew | - Ready Done

2,304 113 KBytes

4,608 217 KBytes

8,640 435 KBytes

54,720 2269 KBytes

!

Device Power Power Off ! Power Up Power On

Device Status f POR Configuration User Logic

UG290-2.9 16(121)




3 AR S IC E

3.4 FCESCAFIE K

i FPGA 28/ NE AR EE R 51353 Hf MSPI 1, B AR SPI
Flash 47T 3B/ IFEC B FPGA, BEUE B S/ AR BRI\ &
2.5MHz, #—> SPI B 8PRIEEE —NEode, AR SO RN AT B8 /&
i . MSPI 25 SPI Flash B2 A KT 66.6MHz. 75 EER1Z,
¢ ] Fast Read SPI (0x0B) B, Z[H]A 2 FastRead_N & Jil.

o/ NE W RIAMUSCHE MSPI 3, 383 FF Autoboot #X,  InEiin
HIBRINAE 2.5MHz, Autoboot &EET£f g — /N1 (8 Lk,

E!
#F GWIN-2 M=, HH MODER|MERER 1, MEMESIE 4L 2.5MHz,

FR A TC B SO RNy BT AN AR I N A 5 AN ], gt 1)
A—F,

HT W E Flash TZHAF, AFRZEER Autoboot 5 KN %
WA, BAEEES LR 3-2,

+ 32 LB HFRAMEBINE

LER

Autoboot F K INE SR MSPI 5 KA

GW2A-55/55C

GW2A-18/18C

GW2AR-18/18C

GW2ANR-18C

7 Autoboot 1,

GWI1A-1

GW1AN-1/GW1AN-1S

GWIN-1

GWIN-1S

26MHz

GWI1NZ-1
GWI1N-2/1P5
GW1N-2B/1P5B
GWINSER-4C
GWI1NS-4
GWINSR-4
GWI1NS-4C
GWINSR-4C
GWI1N-4B
GWI1NR-4B
GWINRF-4B
GWI1N-4
GWI1NR-4
GWIN-9
GWIN-9C
GWI1NR-9
GWINR-9C

<66.6MHz

40MHz

UG290-2.9
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3 AR S IC E

3.5 HHT+Z (Background Programming)

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

IR ES i e TS
AT SORRCESC | =2.5MHz Ji7 ﬁz%ﬁz = ?n%ﬁz =62.5MHz fit
W 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 #ia i SR n#k v K ns€ 3-4 o
% 3-4 Autoboot A BARF A MBEHK
ESE e
BT | i | S25MHZ R IR =25MH s i
= lE (ms) FrsmE (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

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]
HHFESMEAKR, FTEATNE. Pl FPGA M b 2%k 5¢ s S [a]
A~ AT

Autoboot = :

T e = POR B + gt uRrEly/8/ i 2 i %

MSPI 5

T e = POR B + it buReEly n o=

3.5 HRHAL (Background Programming)

B BB SRR EA LA TARIRES p G oL it
JTAG/I2C/SSPI #z L 4w FE N 1 Flash S48 Flash #E(E, JmfEid fE 834+
A DR IR E A R E B TAE, wfEei)s, KHEFiil’Z RECONFIG_N
BPAT 58 AR LR TH o ORI I 6 B FH T 75 2R B A1 AR SRR A 58 T+ 37
FIT o

UG290-2.9 18(121)




3 AR S IC E

3.5 HHJ% (Background Programming)

C mA GWIN-2 1 GW1IN-1P5 Z34F ¥ Flash ASCHFiEIE A 12C #4759
FE. (2T LUEH goConfig 12C IP T4 FE, MMisEIliy St g, 5 s F- 29t
F 5] goConfig 12C IP # N B Flash, 415 BiES % IPUG795, Gowin
goConfig 12C IP Hi/ 455, TN715,Gowin goConfigIP(12C)7 AL A FH 5 B

C FR AT GW1IN-2 FI GWIN-1P5 %47 p3 % Flash i LL{# | goConfig SPI IP ji
ITHfE, MM =A% . #4115 515275 IPUG1188, Gowin goConfig SPI IP
P48 .

C WA GW1IN-2 F1 GW1IN-1P5 23F 1 Flash 7] LAf#iH goConfig JTAG IP
HATORAE, Sl 57t & T MCU/CPU 4Ll JTAG B ANi 2 25K 1)
st W45 BiEZ % IPUG1035, Gowin goConfig JTAG IP /45 «

B SRR OK A IR P A A5 A 145 Flash v] LLgE A goConfig UART IP
HATHRFE, ISR =T 2% . FE4IME S5 2% IPUG1197, Gowin goConfig UART
IP H 8 .

351 HEHLEITFENR

INEIE SRR BRSBTS SN S DL 3-5 B

& 35 IERBEROFHIIR

R F

B EhE AR

g

GW1N-1/GW1N-1S

ASFF

GW1NZ-1/GW1NZ-1C

JTAG

i BAE YRR EL S A,
2% MK

GW1N-1P5/ GW1N-1P5B

JTAG

i BAE = YRR BC LS T G &
2% M

GW1N-1P5C

12C

i B R A B T
% THE, RELEIP
GoConfig 12C Sz

GoConfig

i EAE I B TR
2% K, HERES IP
GoConfig JTAG/GoConfig SPI
LI

GoCofig Mode1

i A = YR A B S T O
ZH% NE, [TELS IP
GoConfig 12C/GoConfig SPI 5&
62/

i BAE PR ARG EL S A,

2B/GW1NR-2B/GW1NZ-2B

JTAG 5% R
GW1N-2/GW1NR-2/ GW1N- JTAG

i BAE = YRR G B S T e &

UG290-2.9
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http://cdn.gowinsemi.com.cn/IPUG795.pdf
http://cdn.gowinsemi.com.cn/IPUG795.pdf
http://cdn.gowinsemi.com.cn/TN715.pdf
https://cdn.gowinsemi.com.cn/IPUG1188.pdf
https://cdn.gowinsemi.com.cn/IPUG1188.pdf
https://cdn.gowinsemi.com.cn/IPUG1035.pdf
https://cdn.gowinsemi.com.cn/IPUG1197.pdf
https://cdn.gowinsemi.com.cn/IPUG1197.pdf

3 AR SR E

3.5 HHJ% (Background Programming)

et

H SRR

iipay

% A

GW1N-2C/GW1NR-2C/
GW1NZ-2C

12C

s EAE R PR A B A T A A
Z% K, #ERS IP
GoConfig 12C sz

GoConfig

i B IR B TR A
2% K, TELEEIP
GoConfig JTAG/GoConfig SPI
S

GoCofig Mode1

i AL SO E AT E L
Z% MR, TERE P
GoConfig 12C/GoConfig SPI 5£
M|

i B YRR E A A,

JTAG Pl
GW1N-4/ GW1NR-4 AT HE -
GW1N-4B/GW1N-4D/
GW1NR-4B/ GW1NR- JTAG i BAE VR A B T
4D/GW1NRF-4B/ GW1NS-4/ 2% T K
GW1NSR-4
GW1NS-4C/GW1NSER-4C/ R
GW1NSR-4C ¥ -
it JTAG 3 DSzl S % &
B AR E R E .
g\é\’\}v"mﬂ;\g N-9C/GWINR- | ;1ag A5 UART % SPI % [ 523
B =FY, Gowin HEft IP
GoConfig UART szt BhiE
GW1A-1/GW1AN-1/GW1AN-1S | 37§ -
TEHRARE, @S JTAG 5
GW2A-18/GW2AR-18/GW2A- SSPI b [ SEHE S . ]
18C/GW2AR-18C/GW2ANR- S it UART % SPI i 1 s28l iy
18C SF%, Gowin H2fit IP
GoConfig UART =zt g

SSPI i HSEHLHE $I14. Bl

UG290-2.9
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3 RRA SO B 3.5 ¥R T4 (Background Programming)
anft H PR BN
GW2AN-55C it UART % SPI 2 528l i
I, Gowin #2ft IP
GoConfig UART =ZHLILTh A
B 3-10 BREREE
Ay Configuration
sysControl
¥ Global [] Program Done Bypass
General
Constraints vEaly i ¢ -
v Synthesize User Code ® Default () Custom 00000000
General Loading Rate (MHz): 2.500 (default) ~
v Place 8 Route .
General Background Programming: OFF o
OFF
Voltage GoConfig
Place JTAG
Route I2C

Dual-Purpose Pin

Unused Pin
BitStream

General

sysControl

Feature sysControl

/

Cancel Apply
3.5.2 BRARFXETEHER

1. A, Bl SRAM R HPRE FAREHATH 542

2. RERFGEAVNEEFRAEAE, XA Flash #4738 S H 0 A fe S H
MSPI.

3. GWINZ-1. 2K. 4K. 9K & H R HIMFEER, Wk 7-9,

4. ‘nik “Use JTAG as regular 10” iE&Jiff, 4 GoConfig Mode1, A
nJik “Use JTAG as regular 107 i}, {#fi] GoConfig, GoConfig fll
GoConfig Mode1 HIECE W], 1527 TN726, Gowin Background
goConfig IP 3% T FH i B .

5. goConfigIlP Z# &5 LB M T#.: & N: IP->gowin goConfig
XxxIP

6. goConfiglP MCU i fXA% 5 X R FAE 3RHL.

Programmer H4ERK 15 5o % s debug 1T, 5 4IE EDA A A

goConfiglP Tf: f#HUiiES%. SUG502, Gowin Programmer Jf] "

{RE -

UG290-2.9
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https://cdn.gowinsemi.com.cn/TN726.pdf
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4 FCEE A4

4.1 PSR LSRG

FREER], 62— SRR K

41 EEEEMYIREERIEm

4@3?%%7’?2’:’.

3R FPGA P L BRI A, W@ AL JTAG BcE. 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

4.1.1 L EEMFIR

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
* 41 EEBEHTIR

B AR

eE=3it

JTAG

GowinCONFIG

AUTO
BOOT

12C

SSPI

MSPI

DUAL
BOOT

SERIAL

CPU

RECONFIG_N

v

v

J

JTAGSEL_N

TDO

TMS

TCK

TDI

- —l=-l0ol-|-

READY

I/O

DONE

I/0

AR N N N N S

MODE[2:0]

SCLK

CLKHOLD_N/DIN

L R N N RN RS

L | &

L R N N RN RS

UG290-2.9
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4 FCEE A4

4.1 PSR LSRG

GowinCONFIG

s s 1

R IO %M | JTAG AUTO ke sspi mspi | DYAL I seriaL | cpu
WE_N/DOUT o) ! !
MI/D7 e v !
MO/D6 /0 ! !
MCS_N/D5 lle; Y !
MCLK/D4 e M !
FASTRD_N/D3 | 1O v !
SI/D2 10 v !
SO/D1 /0 Y !
SSPI_CS_N/DO | I/O B !
SCL I

SDA 0

UG290-2.9

!

o  AFAESMBRM G SN B AR, HHERIES% 5 AR
o KRTARMBEMRNTHE WK LTS 7 L EHRATEIR.

112G EEHEH

NERAHE R /O AT, 3R FPGA 7 i SC R &
BRI E NS /0 . T 25U FPGA b5 REBEAT AL (T BC B R4
Z AT, SECEMRE BBV EE M. BREXRI S, SFEA
FHP R, 2 B P ade 36 11 52 a3 = 20 Bl ) D e

!

AP i BB R R I, 75 6 ORI SR AT A E BRSNS S I B A . X T
SOWRCE S, W R RATIREALH, Efr FPGA BE M PR BT 200,
fic B R R i an 2k 4-2 fiow.

* 42 I EEME AT
wHE AWK B I Wi B
o TMS, TCK, TDI, TDO {EN% I B &
RIS fil, JTAGSEL_N 1E£Jy GPIO.
JTAGSEL_N fEy%& HBC B & -
JTAG PORT

BE NI 10

® JTAGSEL_N=0, TMS,TCK,TDI,TDO
TENBCEE .

® JTAGSEL_N=1, TMS,TCK,TDI,TDO
{ERCE SRR 1E N GPIO.

2C PORT AR SCL,SDA 1054 HIfic & & 1.
BEE NI 1/0 SCL,SDA fERC B 45 5 1E N GPIO.
SSPI PORT R A SCLK, CLKHOLD_N, SSPI_CS_N, SI

A SO 1E v FIEC E & R

23(121)




4 T B A A 4.1 TiL B B % A %
WE AR BRI Ui B
W SCLK, CLKHOLD N, SSPI_CS N, SI
BLEAHIENO | 1'So (e 4 4UR 4y GPIO.
. FASTRD N, MCLK, MCS_N, MO #iI M
BRCHRAS —
AR Ay TR B
MSPIPORT FASTRD N, MCLK, MCS_N, MO #iI M
j:f: _I\H ’ L
HEBHIRNO | e mim i/ GPIO.
BIIRES L HEEE W,
RECONFIG_N
- W i /0 BB 45 R E1E A GPIO.
BIIRES L HEEE W,
READY
W E i /0 BB 4 E1EA GPIO.
BRUIRE L B
DONE
W NEE 1/0 he B 45 W5 1E R GPIO.

!

o U7 JTAGSEL_N R¥f$e ki as 4, ERK JTAG & HIE I ZBIR:, @ F
1E FPGA L HETHi{R 41T MODE {HA 2 FPGA #HTHECE A, DURE G HoAh Loy
ML SR F P ERE T T JTAG LB 5, 28R N B, JTAG
EWAE A GPIO. Xt/ #%(LittleBee) % % FPGA, 34 MODE[2:0]=001 ¥,
JTAGSEL_N #5% 5 GPIO, It 7K JTAGSEL_N #1 JTAG Fit & 1 4 N I TCK.
TMS. TDI. TDO) [FIffHfE GPIO, {H2Ithf JTAGSEL_N JLikds JTAG &Ik =
NECE 10, 5 EiEA R N R B DU

e [ISERIAL I CPU fi EALA M) E I i T 5 HAh e B A 3L, ok s B o8 GPIO,
{ER 220K 5 0 TR 7E 3L P i B 455X mT LA B N GPIO.

hEEMNEHR
I Gowin YRR B & IR H -

1. FTJF Gowin = VR A A B ) T A%

2. {ESREF:IFEFE “Project>Configuration>Dual-Purpose Pin”, #1&l 4-1
}Sﬁﬂ—‘—\‘o

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

UG290-2.9 24(121)




4 FCEE A4

4.2 BCEE WThEE SN

-1 EEEMNERRE
WA Configuration %
Dual-Purpose Pin
- .
Synthesize [ Use JTAG as regular 10
General
v Place & Rout Use 55PI as regular 10
ace ute
General Use MSPI as regular 10
Place Use READY as regular 10
Route Use DONE as regular 10
Dual-Purpase Pin
u d : Use RECONFIG_N as regular 10
nused Pin
v BitStream Use 12C as regular 10
General L
sysControl
Feature sysControl
e [ concel || eely
—

4.2 EEEEMTRE R N A

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

HoAt e B AR AR B AR B E OV B R BB S . ST A
B AR B PR, S F MR A EIIIRESEER .

® 4-3 EMIThEE

B A4 PR

ThRe g

RECONFIG_N

TENECEE R, KA, BANHE L. KEFAER, M
2 FPGA 4w B 1 E A6, RECONFIG_N ::fkk FPGA 1
BT T RO EEE. FPGA L. ¥isfk. REE TR+
SMEFRHETHES, BEESRZ G AR

TENECE S RS, 75— ANk 58 AN DT 25ns KT 5 3l
GowinCONFIG BLE 5, (F#81Fi% i MODE ¥ & {8 3 n#k Ly
AR . AR USSR R A, TR E B R R
fib R BT EIACE . (1) X RECONFIG_N % il 25 Hi sk i)
i, AT LA 2R 10 sEPEF] RECONFIG_N Ihfg. (2) X
T RECONFIG_N ‘& %A & 2E ik nu a8 4F, AR Ll net £
W, %3 RECONFIG N f#] node, sSz¥i%#] RECONFIG N Ij
e, EURZR 7T L3 % SUG935, Gowin Wit £k J 4
I A1 /O A B L5/ AT A.10.2 RECONFIG_N net Z15 /i,

UG290-2.9
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4 FCEE A4

4.2 BCEE WThEE SN

B ALK

The g

YE4 GPIO IF, T FIAE input 5% output 2874 . Y45 e & i 2R
#H4T, P& RECONFIG_N % Il 756 HAl s B o e HF.

READY

inout XAV . ERYCIRZS v open-drain #it, PEBSS . A
%, R READY $iEit FPGA A REdH(THC B #:1E, READY 13
SRS K 25  F F ek RECONFIG N H77 K SR A .
TENTCE S I, 474 output 287, W LLFE/R FPGA 41T RE 53T
BoE . ik B4R E %, READY (25 N&E B HREK
W, W READY 18 528 MK H T, %54 input 2884, R Al B &
AR B AE 23 E AN ALK READY {55 DLIEIR Bt B i F2 .

YE4 GPIO Isf, A H4E input 2% output 2874, READY H1E input 2§
Af¥) GPIO B FRIEE BTG RT HAILGEN 1, BN FPGA Tkt
TECE.

DONE

inout 287 . ERUCIRAS A open-drain it , WEESY B, 1ERCE
WA, DONE %! 0. FPGA Bt B/kIkrE s S, MERE
DONE 15 5 hi .

VRN EE N, £ 8 output 287, W] LAFE/R FPGA i B il f2
AT YECE RIIN, DONE (Z5 Nm i, SN TR
A BB R 7R T B S, DONE {2 SR KPR .
o8 input 287, P ATIEE H B B EE BN R
DONE 155 U SEiR HiE A H P8, RECONFIG_N & READY f#
FHICH IR, DONE (55 W RFFEMCHE RS . H JTAG
HLER L E SRAM it #2d, DONE 15 S HIMERA S %5 L.

YE5 GPIO I, T RIfE input B¢ output 257 . DONE FE input 3%
i) GPIO B FRIEEC B R A6 EN 1, RN ESERE
FPGA Lkt A\FH PR .

MODE

GowinCONFIG Ft Bk B 5. EANMEE N, 88 05
N, W59 E4, fZ ik 3-bit A% . FPGA - HL B H 1~ ik v ik
& RECONFIG_N i}, #{FR¥E MODE {& 3 NAH N 1)
GowinCONFIG IR%s, oS R511 FPGA 7= 5 MODE &
R AL E RIS A A . TSRS RS E AR, A
SE 2R 1H 1 MODE 45 AR 58 23 25 ok, AR 2% >k i) MODE % il
B SH N F PINOUT Fiit.

MODE & JHI{E GPIO i), AT F{E input % output 254!,
TEVERME, 24 MODE {f M8, 752 358 [ H B E f Pk
RECONFIG_N AR5,

JTAGSEL_N

JTAG L E DIREK EAG 5 -

® JTAG ELE 1 4 MEM (TCK. TMS. TDI. TDO) # 5 H & GPIO
i, JTAGSEL_N 1 ABCE &I, KA NN, NEEs Ehi. H
TR E M E N GPIO ) JTAG & I c B Thael, e T4 %L,
!

UG290-2.9
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4 FCEE A4 4.2 BCEE WThEE SN

B ALK The g

M St i (LittleBee) %k FPGA, 4 MODE[2:0]=001 (4 i A\ Flf
Hag B, JTAGSEL N 4%y GPIO, ik TWE JTAG & AT
BIhaE, ENILEATE JTAGSEL N Al JTAG BCE 1 4 NME (TCK.
TMS. TDI. TDO) [[IH{E GPIO. EikE JTAG & MMIE B Theg, W]
}ifk MODE[0]))5 Mk JTAGSEL N, B ik #4F F gk N gmiEAsi A,

o JTAG ElEN 4 NMER (TCK. TMS. TDI. TDO) K#EH N
GPIO K, JTAGSEL N £ GPIO, ®AH{E input 5% output 2%
.,

VENBCE & I, RACATIN .
TCK JTAG It B AT I B N . 1E v GPIO IF, AT HAE input
B output 27,

YERECEE N, RACNRIAN, WSS Bdi.
TMS JTAG fic AL R AT B N E . 75y GPIO I, 7] AIAE input
B output 27,

VENBCE B IR, KA, WEBg B,
TDI JTAG It B AT B N . 1E v GPIO IF, AT HAE input

B output 27,

VE N B T, SN .
TDO JTAG It B B AT B B . 1E v GPIO i, AT HAE input

B output 7,

YENECEE I, KA.
SCLK SSPI. SERIAL 1 CPU Pt BB I i N E . 1E 4 GPIO I,
A FHAE input B output 2574,

VRN BB, KRB, WEEs B,
SSPI f1 CPU it B A BB e & . & SSPI#R, mH-F

CLKHOLDN |y f CPUBIAUT, (R FAAL. £ GPIO I, AIF{E input
B output 27,

SSPI CS N TENBECEE I, AN, W5 hi. SSPI AL E BN Frik

- - B9, IRHEFHE. £ GPIO I, A FHAE input B; output 2574,

S| VE M B I, SRR N . SSPI i B A 1 5 A7 Bt dm N
. 1E4 GPIO B, TJH{E input 8% output 2574,

S0 VENHC B & I, KRB . SSPI C B AR 2 B AT S0 i L 4
. 1E4 GPIO B, A HAE input B¢ output 2544,
TERBLEE R, RACHHH .

MCLK MSPI P BB 1% B B I, SRIRT FPGA P dndiR. %5 1

F % R AR R AN ER O S H IR AL 8RR T 5o OG- A PN B IR PR P 4
a8 225 HH LA 0 Bl T
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4 FCEE A4

4.2 BCEE WThEE SN

(=9 BRI Digesiig
P a8 IR A& 2 MCLK AR AEM, anpd 4-2 Fios:
T B IEHAT TR, fEsR A ikt “Project > Configuration >
BitStream > sysControl”, 7t “Loading Rate (MHz)” THi513 Fik
¥ MCLK 8214 . YA GPIO I, ] FI{E input B¢ output 257,
!
(I MSPI FC & 15 X 1 B A 2 A7 1E £ 15% (/R ER Kk GW1A-
1/GW1AN-1/GW1AN-1S). *10%(/=FEZ % (GW1A-1/GW1AN-
1/GWI1AN-1S [41)). 8% 4 5% (7N B 5 ) i iR 22
4-2 MCLK 3§ 8
e sysControl
v Glcg‘:nml [ Program Done Bypass
e SV"E'Z{::I :/J‘I:rec::j (C; eD:efauIt O Custom 02000000
Moy [oxiraroe o ] ey
Cancel Apply
VEONBCE & R, RACAHIH .
MCS_N MSPI Fe BB A ikfE S, KA. 1E8 GPIO I, AT HfE
input 2% output 257,
EONBCE e, RACARIN .
MI MSPI B B ) AT RN E . 1E v GPIO I, m]HIAE input
g output Z57Y,
VEONBCE & R, RACAHIH .
MO MSPI B B &) sp AT H R S th B . 1E v GPIO I, mTHIAE input
g output Z57,
VEONBCE & e, RACARIN .
MSPI fit & # :i5HL SPI Flash i# %% (55 : 24 FASTRD_N A&
EASTRD N P B BB I8 (F54 0x03); 24 FASTRD_N A HL P A
- AU, BN KW Flash i s VAR AR, BAKIE
ZX AN Flash )%0E FM. 1£ GPIO K, B H{E input B¢ output
%[éjj:l_l{o
TENBLE B IR, KA.
WE N CPU ML E M AL S REE 5 EH: 29 WE_N Nm PR
- PR 4 WE_N W RE-F R EE#E. /£ GPIO i, wTH{E
input B¢ output 2874,
UG290-2.9 28(121)




4 FCEE A4 4.2 BCEE WThEE SN

B ALK The g

inout S AL,
CPU fic B B0 gt N far tH A7 BR, - 8-bit A7 %% . AR¥E WE_N {18
ffi2 DO~D7 Ff NfiH 7717 /64 GPIO i, w] F{E input 5%

output &7,

D0~D7

VRN BB, KRB, WS Ehi.
DIN SERIAL At &&= AT B R NE . 1E4 GPIO i, =] FE

input 5% output 257,

VE T E BRI, 288 0% .
DOUT SERIAL ft B B B A7 Eedafm & 1, RAE FPGA it FHAE )5
—NBRERIEIN . 1F N GPIO I, AT HAE input B¢ output 2874,

TERECEE T, K80 input. 1E4 GPIO B, R AT{E input 28

io

SCL

TENBCE B MR, 2RA55 infout. 1E4 GPIO I, wTHIAE input 5%

SDA output &7,
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5 P B A g 5.1 /NE#(LittleBee) K % FPGA 7= il

5 fie BRI\ A

5.1 NE#g(LittleBee) 3Kk FPGA =i

/NE % (LittleBee) ZK Ik FPGA 77 il 1 3l Fd A (1) JTAG P B
Ah, ISR E R S A ) GowinCONFIG MR B AL . 5 3k 281 ST - 1
GowinCONFIG L B2 DI T AN A AL 5 B R . P /N g
(LittleBee)Z i FPGA 77 i ¥ 57FF JTAG A1 AUTO BOOT #ixl, #3f3+F
ol B A i 2 ATk 6 Fh, N3k 5-1 fios.

= 5-1 EEERZR
fic B A = MODE[2:0]1"! | #H <t B
AhE8 Host @3t JTAG #1014 FPGA 7=
[2]
JTAG XXX RHETRLE
AUTO 000 FPGA M N & Flash 2EUC B Bt
BOOT T E
2CH 100 M Host il 12C #2111 %F FPGA 7™
TR E
A8 Host @3S SPI 2 11%7 FPGA 7=
[3]
SSPI 001 iy
FPGA EA Master, @it SPI 221181
. MSPIE] 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 &
A58 Host 3@ 3t DIN 2 1%} FPGA 7=
[5]
SERIALS! | 101 Ry
415 Host i@ 3 DBUS #1114 FPGA
[5]
CPU h R
!
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5 P B A ik

5.2 jZEL(Arora)Zx % FPGA 7= il (GW1A-1/GW1AN-
1/GW1AN-1S E&41)

UG290-2.9

E!

005+ — 4 MODE % JiIi% A 43 28 SR I 834, RdH 28 ik ) MODE B\ CL s
(GW1IN(R)-2 Fl GW1IN-1P5 23 {-kr4t, S AN pinout Fiit).

RPYTAG it & %5 MODE #iy NME T 5% .

BISSPI F1 MSPI #3f SPI 4% 111 /& B AR .

MGWIN(R)-4(BL4E A il A) B 1T 8 A3+ DUAL BOOT.

BICPU it & #%:0f SCLK. WE_N HI CLKHOLD N %5 SERIAL Pt & # 3L,
CPU At & B X A8l B 5 MSPI Al SSPI it B 1 i & 3L A .

B\ 3 % (LittleBee) % 5k FPGA 7= i 4b T 12C fic B AL, [FI 57 #F Autoboot Bz,
W FH)E, FPGA 2 E TN E Flash BzH L7 3R e AL E - Autoboot Bt &
WHIE], 12C SDA ZE R FFANE LHDIRAS, B & T RECIE ERACE Hah, B
[ A0S L4 SCL £k, 157 R HiERINE AT SDA fl SCL W55 L4l C kA
EAIEoN

KTEEEN IR, LEEMEHLECEEHRLANHERESE 4 REEHN A,
5.2 ;)REB(Arora) 3}k FPGA £ (GW1A-1/GW1AN-
1/GW1AN-1S E&5b)

=R (Arora) 5 ik FPGA 77 i BR 1 SCRRIFHE Y JTAG AL B AR UL,

SRR SRR 1) GowinCONFIG BB A, Bk a 1 S FE )
GowinCONFIG fic B 2 D HUR T AR S MBI, a8 S0ty
TN E A e B IRE, MRt etk R, RER
(Arora)Zjik FPGA 77 il SCRF HURFIR B (0 e 4 DR, F P m] UK EEARRIR
KR AT IS8 AT 2047 fif 22 1]

JE U (Arora) % i FPGA 7% i (GW1A-1/GW1AN-1/GW1AN-1S [ 413

FF IO BC B AR IR 5-2 .

# 52 EERER
fic B A = MODE[2:0]1"! | #H 2%t B
A3 Host @1t JTAG #1145} FPGA 7=
[2]
JTAG XXX R,
FPGA 1EN Master, it SPI 32183
MSPI3! 000 MAN Flash (AR ZSE) SR &
BARATHCE .
GowinCONFIG HEATHC & .
A Host @3 DIN B2 11%] FPGA 7=
[4]
SERIAL4 | 101 [
CPUH 11 %iIK‘H?:c,t B4 DBUS 1% FPGA
FEHEATECE
!

UI%}F—2& MODE &Iy 4 il &3 Bk #e 4, AE3 ok MODE ZRi\ 2%
Hh.

PYTAG it & %2 5 MODE #ii NMA T 5% .

BISSPI #1 MSPI #5211 SPI 4 1 & B AR 1) .

MICPU Jic B #:30/# SCLK. WE_N #1 CLKHOLD N %5 SERIAL /it & 3t A,
CPU it B i 58 s 4 5 MSPI FI SSPI it & 5 0 0 2 AL
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5.3 RE(Arora)F % FPGA 7% /i GW1A-1/GW1AN-
1/GW1AN-1S

5 P B A ik

!
i?ﬁﬂﬁ%ﬂiﬂﬂ%\ e B A R B e N E RS 4 iLEEHAA.
5.3 JREB(Arora) 3% FPGA £ GW1A-1/GW1AN-
1/GW1AN-1S
2 EE(Arora) % ik GW1A-1/GW1AN-1/GW1AN-1S [ T S Hr b Fid F 1)
JTAG BL BB 0At, 183 F = 4847 F 1 GowinCONFIG Bt E 5.

Bt TSR GowinCONFIG Fic B AR 32 A B T AN R 24 -5 M 3 2
SRR B AR 5-1 Foi.

#5-3 BEER
T B A MODE[2:0]!" | AH>< 3
A Host B JTAG #2111 %
[2]
JTAG XXX FPGA j= fh T E
AN Host J# i SPI 4% 1%
[3]
SSPI 001 FPGA j T E
FPGA 1EN Master, it SPI
MSPIE] 010 B0 WA Flash (B85 H {5
GowinCONFIG 1) A E B T E
AhEF Host @i DIN 2 56t
[4]
SERIAL 101 FPGA j fh T E
A Host dE ik DBUS 2 111 %+
[4]
CPU m FPGA F= it Thl B
¥
o Ux}T—1t MODE & A7 4 i 25 HoR 284, 1S % AN pinout Tt
o [PUTAG fit B 55 MODE #i N E Tc K.
o [FISSPI Al MSPI X (1) SPI #2171 7& B AHBSLI
o MICPU fit Bz SCLK. WE_N FI CLKHOLD N %5 SERIAL fit & it L,

CPU Mt B B B S 5 MSPI A1 SSPI it B E 3L .
!
KTBCEEMIIR. BCEEMEN K EE IR kMG RIES% 4 EE M4,
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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

UG290-2.9

6-1 B=E 5 FPGA BLERIZE

Power Up

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

Initialization
READY internally driven Low

DONE internally driven Low

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

Succeed

Y |

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

User forces
READY pin Low

READY Internally
Driven Low

DONE Internally Driven Low

User forces
DONE pin Low
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6 A& e 6.1 L

!

e READY. DONE. RECONFIG_N ZX 10, open drain fith, [FIHf A 55 EFr
((EhiHIRZI4 100uUA).

o A LLE 5EAHIHi (% READY (force the READY pin low) 42 il #4414 hn# f sf
ETP=

o JHM AT LLIE S 58 i1k DONE (force the DONE pin low)# 4% i #414 wake up i 7]

=

N

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

6.1 FHEFF
HYR R FE A, FPGA W) _E LR A7 (POR) B S U6 T.4E. POR

HHL B A O 210 1/O & BRI AL T = BECIR ST i % VCC/VCCX/VCCION
#. 4 VCC/VCCX/VCCION i /& [ P i (A F 28 AF I BE B A E]L, A
[F]#e A I T YR PUANE]), POR HESRE N RS 5, FPGA JFUsHIUG
tiiFE. 24 READY #1 DONE E 5 Hifk)a, #/#FEAVIGHARES, &l 6-2
Fom o
¥
ML BIE S H I 3 A SRS E S .
6-2 POR FHEIFE

tINTL

VCC/VCCX/VCCIOn
READY

VA
VA

RECONFIGN? \ \ /

DONE

% 6-1 7 T AF 28 POR B 2 IR LV ETS o
= 6-1 7 E254 POR &R ke B4

EYil ™ POR At i 42 B R BN
GWIN GW1N-4
GWLN-9 VCC/VCCX/VCCIO1/VCCIO3
GW1N-1P5
GWIN.2 VCC/VCCX/VCCIOO0
GW1N-1 VCC/VCCIO1/VCCIO3
GW1N-1S VCC/VCCIO0/NCCIO?2
GW1NZ GWI1NZ-1 VCC/VCCX/VCCIO1/VCCIO3
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6 A B e

6.2 ¥IiatL

#5 't POR 5 4% FL IR HL
GWI1NZ-2 VCC/VCCX/VCCIOO0
GWI1NR GWI1NR-2
GWI1NR-4 VCC/VCCX/VCCIO1/VCCIO3
GWINR-9
GWINS GWINS-4
GWINS-4C VCC/VCCX/VCCIOO0/VCCIO1
GWI1NSR GWI1NSR-4
GWINSR-AC VCC/VCCX/VCCIOO0/VCCIO1
GWINSE GW1NSE-4C VCC/VCCX/VCCIOO0/VCCIO1
GWINSER GW1NSER-4C VCC/VCCX/VCCIOO0/VCCIO1
GWI1NRF GWI1NRF-4B VCC/VCCX/VCCIO1/VCCIO3
GWI1A GWI1A-1 VCC/VCCIO1/VCCIO3
GWIAN GW1AN-1 VCC/VCCIO1/VCCIO3
GWI1AN-1S VCC/VCCIO0/VCCIO2
GW2A GW2A-18
GW2A-55 VCC/VCCX/VCCIO3
GW2AR GWZ2AR-18 VCC/VCCX/VCCIO3
GW2AN GW2AN-55 VCC/VCCX/VCCIO3
GW2ANR GW2ANR-18 VCC/VCCX/VCCIO3

6.2 #MEH

7F F o A g R I READY #1 DONE &5, &2z 94k FPGA 7
RIEE N7 B M AR RS . MILAAIRZS I B 215 FPGA WA E
SRAM T7-fii 25

FPGA i /& LA A 244 J5 Bk R AT AR AR A -

o WIUAMIRAS I tINITL
e RECONFIG_N # My

e READY & A A & 9zl 5 i 47 A1
FERIAG I Be READY 5 I L F I A«

e fi/n FPGA IEAETRERAABHIACE SRAM XI5,

o fENEN, PAHMESREIHRK W] LARH1E FPGA Bt HTaGHIRES o

6.3 0K

H%] READY &I TS )G, FPGA HEANFLEIRS. H3E MODE

ERRE, TTCLEc 2 A E FPGA WAL E SRAM. 7E FPGA #%
WA TE B A ) A TE), BT Lt READY &8 JEIA S N 58k . READY & =
MR R D B AR IEH ., READY &ML H e~ FPGA Bl & Hi4l, FfE

AR

6.4 MAEE

UG290-2.9

HIEMER I A I ERIEF, FPGA #EAMLERIRZ I B A N )
DONE R EMEEIRES T, FPGA £ RIKIFEATUN T #:1F
1. ffife4 R li{55(GOE), FPGA [ 1/0 B H S RSN, e /O 4tk

SEILTRBL I L RE -

WL B AR B AL/ EALE S (GSR), Al ABT IEf A
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6 A B e 6.5 M/ it

SEM FPGA W3 Flip-Flop IRZ .
2. B4R BAIEAE S (GSRM4AHE N EES (GWDISn). {#AE
2B NI IEE S AT LLRT 1E FPGA %24 S & RAM T HA AL E0H .
3. fiigEshil DONE & . fHAEIRAT DONE & il & — /N XA R 1/0,
AT DL3E I A k) F7 /. DONE & I 75 ik FPGA (R HR7E e BRAS
— H DONE ‘& #i¥if, FPGA ¥ 5e MBIk, #EANH .

!
MNEAN{E BiE S % Mk A B RIREE B
6.5 FPERR

BN PG, FPGA B ZIPATIE &M HIZHIZH . FPGA ¥ IREr
7EH U BB fpl ok LR =R
o AMAHi{k RECONFIG N %
o i fic B v U F reprogram 154
o AT EHENE
— H L E=FE, FPGA ¥ 8k A IC B AL
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7 e B AR 7.1 Fe B AN

7E3Eﬁﬁi¥i7ﬁ

EocE Sk FPGA 77 15 3T SRAM L 25 K2 BE (Arora) 5 % i e 1t
Reds AR Flash /N (LitleBee) X K /N AR S k8. JET
SRAM T2 F b v 5 28 2F N S0 O B B =2k, ARk B LS 75 SE 0TI
B kA Flash 1385 K28 153 f 5 BUR AR AF A 7R 5 Fr B, B8 b FL i
A LA B 5 S B B0US ShlEC & 77 S a4 B st T E TR 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

SR FPGA 7= i B R4 /N i (LittleBee ) Z % AilR EE (Arora) 5K
Wio PIKFIGEZREAHP RGOS R AW B, ETEXHEH R
FPGA W4 Ak 7 SDRAM/PSRAM. #F4 Rl S i) FPGA [ T XX
B E RS GWIN RAINE A 2572 4b, HAhR e &M .

FHREEERRE

24 FPGA ] VCC. VCCIO. VCCX fi i B [ s &2 f /ML L IE A
FPGA #E N B 3hififE: H)EFE H RECONFIG N A 1 5 H i 7
IL>FPGA P #B H & i k. READY A1 DONE % JI>FPGA ¥]#h4L.>READY #i
i 3 KA MODE B >3 4/ fic B 5% =013z BT B 204 R B >FPGA Mt
i >DONE $im=>#E N i,

FPGA Jaahid fE i 75 B it i fa e, FPGA LHL. #Idhfk. DLRECE
It #EH RECONFIG_N B HIA s vF B, H A Al e
RECONFIG_N & B2 ak s L hr. M2stF b E A R B iinr, i
GPIO A& BHAS, WEES B, HMERESENFEAEHREER.

Fo SR FPGA 72 i 4% BTG B 500 A7 i A 2 I 8 F A7 B 53
SRAM [{J#4E. XF N & Flash HIEEVERIXS 4M5F Flash (#E1E, Hd, SN E
Flash f#4E H /N &g (LittleBee) X5 ™ in S 4, A SRAM F14Mi Flash
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7 M E A ATEIR

7.1 Be & s

UG290-2.9

RI3RAE AT 7 i 2 0] S HF

SRAM #{E

%t SRAM [1#:/E 35 B 25 ID CODE 1 USER CODE, izHl#sf}:
IREFAZME BN SRAM AL E . 2344 ID I0iE AR B H/Eraree, JfF
ID W iE A ) I 24 A R HE 4T B ;. USER CODE & A5 {fH /' %} ID CODE
FHFE I 2 A28 A X 20 AT 0 9n 5 A5 i S RPIRES ZF 748 10 55 FPGA
BCE TG FPRSE S, HP I8 RRES, REFEENE ES%
F 7-12~% 7-14. SRAM fic BH#AER 75 2F &, WA KRR E L0y
MBI S ThRE . BEE T LB AT 7 It 47 B2 364

P E/50ER Flash $#:4E

XT N E Flash FIERE RS RIEMBIEERE. Rt JTAG #:0
BEVEN B Flash, IR A/NT AIMHz, B8R LR 7-9 JTAG 1)
TCK A HK .

!

f#F N & Flash i B SRAM [I#(E (BRI ERNSUS SIACE) N E Flash fIgmfElE
R FPGA 7 ZAREF I HRAS I HAREAC T ik RECONFIG_N, #HInIRE4%t N E
Flash i& A rE & FIA

/NEE % (LittleBee) 5 ik 1) 23 F (GWIN-4A FRAM) Y #F JTAGRE 5t TH4%
PIREE, RIS SCRRE AR A TARRES GO B JTAG £ w2
f% Flash 8(4h0 Flash f#/E, gmfEidt #2H2s ik n] DU e IR A B B 1% T
VB, WEEsern, KH Pk RECONFIG_N HIA] 5E IELLTH . st
TE A N TAEZR I TR AR R A 2 B3 B
¥E!

o UXfT GWINS-4C.GW1NSR-4C.GWINSER-4C #/f, #1di H T H A #k ¥ Cortex-

M3, MITGVEsEI JTAG 1 =4
o [PIGWIN-1P5C Hl GW1N(R)-2C mlidid {i H goConfig 12C IP K3 F IC 5 5T+ 4K,

A JTAG B DT S

EEEMEH

P EAE AN RN AR, 2RI B AR, #hfk FPGA
TARAE Ik FF B EAR T o HP e B A A i,y o A E =5
AR BRI S ,  H OR B B AR AR D<) & BB R] . MODE[2:0] I Skik
# GowinCONFIG HZufERC BRI, P AN 2 e AR AU ] A A B4
o iz 7 ORI E E AE R AR, A FBHAERE 47K, TN AL BHAERE
1Ko
V!

RECONFIG_N. READY # DONE & 5 &M B AL, TP 2R elnEn
GPIO, #BT LR IEAE N B 3 78 AT B AT A6 (B B I B R A 2 S R IC B 2 1F

[ B pMEFIEE
F AT HL e SR B BB, HERR R 7-1 P
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7 e B AR 7.1 Fe B AN

7-1 R EREEFRE

FPGA

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

II}—C/ RECONFIG_N
KEY

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

/> /7
LED LED

o P TRE N MODE {E I vl B In#k o I 5% 367y 2 4F MODE 4 B oK 78 45 25 ok,
A3 MODE & 5 & 9 3 #2 Hi(GWIN(R)-2 AT GWIN-1P5 #3453
NI pinout Fi).

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

e RECONFIG_N.READY #1 DONE A 3} & tH R (1) 5 N S Ab 22, AN i B D e

B e R KE K% RECONFIG_N B EFE

HHT ARG FE P ki i RECONFIG_N F i 7 Bl an i 7-2 Fi ] 7-3
FoR

7-2 EF LB FE

VeeVeoxVeco i

'
wl

x

Tportready

e

READY

DONE /*
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7 M E A ATEIR 7.1 BREESUR

7-3 RECONFIG_N fill % it Fr B

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

/NE % (LittleBee) FK i FPGA 7= & GW1A-1/GW1AN-1/GW1AN-1S
AR P 2 5nk 7-1 Fios.

& 7-1 NEkE (LittleBee) K iE FPGA =&k GWI1A-1/GW1AN-1/GW1AN-1S EfFf L
1 RECONFIG_N fili L Bt F&%

ZH TR SR X w/ME | KME
| 9 MANi S lNEIS i
Toorreat(MODEO=0) | | OR #J READY . LFHHIORIAE (Time | 200us

from POR to the rising edge of READY)

_.\ | POR #| READY [ FFHVEHIEZE (Time
Teorready(MODEO=1) | ¢ bOR to the rising edge of READY) | S0ps

RECONFIG_N % FE~F ik v 5 JiE

Troctohw (RECONFIG_N low pulse width) 2ons | -
RECONFIG_N T [4#%] READY ik

Trecfgtrdyn PRI ZE (Time from RECONFIG_N - 70ns
falling edge to READY low)
READY {ik H1-F ik i i £ (READY low

Treadylw . TBD -
pulse width)
RECONFIG_N F##7%] DONE A2 Hi~F

Trecfgtdonel fFJit %E (Time from RECONFIG_N falling | - 80ns

edge to DONE low)

J=EE(Arora)F ik FPGA 77 i (GW1A-1/GW1AN-1/GW1AN-1S [&:4H)AH
KIS P 28Nk 7-2 Fios.

= 7-2 REB(Arora)F ik FPGA /= f(GW1A-1/GW1AN-1/GW1AN-1S [&4b)EF LB
RECONFIG N fii &I F&#

ZHLFR ZHE wAME | &RKME
| ¢ VLT EE 4iE 1
Toorveacy(MODEO=0) |  OR #J READY [y EJHRHIRAE (Time | 35ms

from POR to the rising edge of READY)

.. POR #| READY J EFHRHIIE (Time
Toorready(MODEO=1) | ¢ 1B OR to the rising edge of READY) | - 10ms

RECONFIG_N A H~F kv o 15

Trectgin (RECONFIG_N low pulse width) 25ns | -
RECONFIG_N T[4 %] READY AR HL
Trecfgtrdyn P ZE (Time from RECONFIG_N - 70ns

falling edge to READY low)
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SRR SHE N w/ME | RKE

READY {XH Pk %6 2 (READY low
Treadylw . TBD -
pulse width)

RECONFIG_N T P&t %] DONE 2K
Trecfgtdonel f{IFZE (Time from RECONFIG N falling | - 80ns
edge to DONE low)

7.2 JTAG BLEHER

iz Sk FPGA 7 ) JTAG T BT & IEEE1532 FrifEA
IEEE1149.1 14 F 1 fbr i

JTAG Fic B B A H UL 5 A\ B = - 54k FPGA 7= i 1)
SRAM ', 5 HURHCE SR K. mimF U B FPGA 7 it 5

Fr JTAG it & A
721 JTAG ECEEXEH
JTAG e BB AH S IR WIER 7-3 B

F+* 7-3JTAG BEEEXEMENX

(R B I/O 28 i B
N . ¥ JTAG &M GPIO Y5 NI B, K

JTAGSEL_ NI | |,y #655 Fdr AR
TCK2 I JTAG HATH B
T™S [,y 55 b4 JTAG & ATH 5N
TDI AR A JTAG HATEdR N
TDO o) JTAG HAT5dE %

Ve

o [JTAGSEL_N{E5 RA Y JTAG Bk & N GPIO I H. 34844 8 3 TAF J5 A e AFE H s
Xt T /N % % (LitleBee) & % FPGA K GW1A-1/GW1AN-1/GW1AN-1S, 4
MODE[2:0]=001 i, JTAGSEL_N 444 GPIO, UK FK JTAGSEL_N #1 JTAG
B B 1 4 AN (TCK. TMS. TDI. TDO) [ARf FifE GPIO, {H &ttt JTAGSEL_N
Tk JTAG B NI E 10, FFELL1FEH i N g LIRS

o [AITCK FHfE PCB Li#f: 4.7K T .

TEER o 28 0E R, WS JTAG ) 4 A& sk JTAGSEL_N E RN GPIO,
MW SR EHACE, 72 kiE—IK reprogram $64 . HARWNZE 7-5 F
INo
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7.2JTAG Fit B
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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.
GW1NR-9. GW1NR-9C
GWINRF GW1NRF-4B F B % reprogram 154
GW1A GW1A-1
GW1AN GW1AN-1. GW1AN-1S
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
GW1NS GW1NS-4, GW1NS-4C R N
CWINR GWINR-2. GW1NR-2B. N reprogram 38
GW1NR-2C
GWI1NSR GWI1NSR-4C. GW1NSR-4
GWI1NSER GWI1NSER-4C
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7 e B AR 7.2JTAG Bt B

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

FPGA

— 3| JTAGSEL_N

JTAG PORT » TDI

» TCK

» TMS

TDO

A

o AT JTAGSEL_N At tiokisest, FAZERR JTAG &S M EpIN, il
L ATH MODE 4% B 9k FSh L B ikt (IR E A3, SRS MSPD i
HoAth LR SR A B R, P ERUEFEET JTAG MBS, 2
i, JTAG AN GPIO.

o JTAG it & Bl 4P SR ANEE = T 40MHz.

7 HEATHE IR JTAG fic B SRAM #4E4N, E=54dE 5 2% FPGA
S ONEIE(LittleBee)ZX %) KN B Flash FIHABETA R 51 FPGA 7=/
)41 SPI Flash )2 FE R /E i nl il JTAG & T, JES RN E
Flash i gmfeefEiZEek 505 JTAG B &M =CAHIE, 456 SPI Flash [ 4mfE
BFESHE 7-51 K 9 i A HRERAE.

HAh, ma 3k FPGA 720 3 e JTAG Hfest#fE, B, #—4
FPGA (1] TDO & [ili%#: 3] T — 4 FPGA ] TDI % 1, Gowin ZmfE# it H
HIRAERAE L FPGA 234F, KUGHTECE . AR E NEERE
K& 7-5 Fis.
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7 ERATER 7.2JTAG Jic B #1354
7-5 JTAG Fi R EREA EEREE
JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK TCK
z z Z
T™S » TMS ol » TMS o' » TMS
TDI TDI % TDI < DI % %
P 6 w 26 w 0oy
<0 Z <0 Z 08
TDO ww O TDO ww O TDO ww 2 1po
T re o e o oo W
: N—] N—r] u___>
< —>
!
DONE. RECONFIG_N /% READY {5 551k & /& 15 i B o
7.2.3 JTAG ECE R FE

JTAG fic B A 7 B B 7-6 s
& 7-6 JTAG ECE &R BT FE

—*
TeK Ttckftco Tickp Tickh Tickd
: Tips Tiph Ttckitex
TDI |
™S X X

TDO

valid data valid data

B SNSRI (R 7-5 .

UG290-2.9

R® 7-5TAG BEBERARFSH

SR | SHE N RAME | &KE
TCK I 2% th £ 4fi i 2E - (Time from TCK

Ttckftco . - 10ns
falling edge to output)
TCK B E% tH =i B 2 (Time from TCK

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

Ttckp TCK 4t E ] (TCK clock period) 40ns -

Ttckh TCK i #h i B SPHf [i] (TCK clock high time) 20ns -

Tteki TCK B £k H P} [A] (TCK clock low time) 20ns -

Tips JTAG PORT &7k (JTAG PORT setup time) 10ns -
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SHLTR | BHE X BOME | BORE
Tiph JTAG PORT {5} [A] (JTAG PORT hold time) 8ns -
7.2.4 JTAG X EHRIE
TAP REH

DRG] FUIRSHL B R IR BRI 2 T ey BB o7 7 4%, [ ILER:ZE TDI
A TDO 28], — MK, 5478l TEFFRMNEEET AR, TR
SHUER S, £ F &k —MHErRn TCK BN TMS 2 H#RE, W
KR . 55— JTAG 154 )5, ZALE Run-Test-ldle IR 2=/ 3 Nitah
JH

& 7-7 TAP R7SHL

1 C[TEST-LOGlC-RESET}
0

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

CAPTURE-IR

TAP §{i

B R TMS A GEEE “17) J4E TCK i N E /0 5 ANikid
fkp (B EJE AR J5, E47 TAP B4, M seBlb it T H e RS
TAP RSN sl B B B AIRAS, X JTAG £ DA R E AT
!

ZIRSAE L CPU FIAME

!

e  7Eji A Shift_ DR B{ Shift IR IRZH, TDO EHIEHE M TCK HI R IR UEH 2L
7EHE Shift_ DR B{ Shift_IRIRZSH, BIEAFEAL.

7E B JT Shift_ DR 5L Shift_IR I}, EdEusii.

e Je % H A2 O 1) B AR LSB.

— BN, FrA 4R 4K bk B E UL
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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
YE!

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 7.2JTAG R B
%% 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
GWI1N-1 h09002 h0900281B
GWI1N-1S h09003 h0900381B
GWI1NZ-1 h01006 h0100681B
GWI1N(R/Z)-2/2B/2C h01206 h0120681B
GWI1N-1P5/1P5B/1P5C h01206 h0120681B
GWIN(R)-4 h01003 h0100381B
GWI1N(R)-4B h11003 h1100381B
GWI1N(R)-4D h11003 h81B h1100381B
GWINS-4 h01008 h0100881B
GWINS(ER)-4C h01009 h0100981B
GWIN(R)-9 h11005 h1100581B
GWI1N(R)-9C h11004 h1100481B
GW1A-1C/GW1AN-1C h09002 h0900281B
GW1AN-1SA h09003 h0900381B
GW2A(R)-18/18C h00000 h0000081B
GW2A-55/55C h00002 h0000281B

BHFPGA HJ4R-452 0x11, LR DIRLLEEEL GW1N-4 ID Code Jyfil ik

B JTAG Y TAE 3.

1.
2.
3.

TAP 5 17: TMS B N, &L k%S /D 5 Ao E .

B IREHLIM Test-Logic-Reset %l Run-Test-Idle.

FAPIRASHLE] Shift-IR, MWERAKALFF 46K 1% Read ID 54 0x11, #m
L (BJa—Ahn) RIEM RN IPIRESHLE] Exit1-IR, B & A K% T
TMS ZE T mH-F, 3R 7-7 40 8 N4 1% 0x11 i #E+ TDI
A TMS FEARAL, ™ FaE 7-11 B,

%= 7-7 Rix3ESIFES TDI 1 TMS BYEIEL

TDI value

TCK1 | TCK2 |TCK3 | TCK4 |TCK5 | TCK6 | TCK7 | TCK8

(0x11) 1 0 0 0 1 0 0 0
TMS 0 0 0 0 0 0 0 1
value

4. BIPRENL, M Exit1-IR &1t Update-IR J& [ 5] Run-Test-Idle, 3f7E

UG290-2.9

Run-Test-Idle iz47 %70 3 /M 11 .

B RANLE Shift-DR, &% 32 MNP ER, AR 32 N ki
B, B TMS A&, 58 32 N4t #Ar E R, BkH Shift-DR |
Exit1-DR. iX#lE], %% 32 AMHehEI ATz 4 32bits $idE, BNy
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0x0100381B, 4k 7-12 fizs.
6. HIRAEE F| Run-Test-Idle.

7-10 3EEY ID Code RSHLFRIZE

e

A
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 Exitl1DR
instruction (LSB)
&
i1 v
Move TAP to Exitl-IR Move TAP to Update-
DR
A
Move TAP to Update-
IR Move TAP to Run-
Test-ldle

A
Move TAP to Run-

Test-Ildle
| )

& 7-11 i&£EY ID Code #4-0x11 i ia)B}

™S —| ’—|—

Tap states NI @ SHIFTIR @ ¥ @ X &

(1) -Select-IR-Scan 3 -Exit11R {8 Run-Testdle
-Capture-IR @ :UpdateR
A -, »
& 7-12 iEHY ID Code ¥IRF 851/ EIATFE
1 2 3 4 5 13 T 8 9 10 11 12 13 14 15 16 7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
TCK
™S
TDI -“Dm o Dzl Dz DIz DI28 DIag 0\31.“'
(1):Select-DR-Scan :Exit1-DR (BRunTest-dle
(2):Capture-DR (@) Update-DR
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B E SRAM B

I A Host il E FPGA SRAM, { FPGA SEBLTfE, 181 JTAG Hic

# SRAM 3% Configration Mode Pins [{J5. SRAM & 58 j5 %5 60ms,
LA status code kill#T o

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

SRAM HIACE, TN Host ic & SRAM KIS, 41l 7-13 Fros.

NooakwbdpE

10.

57 JTAG #E%, TAP E47.

BEEL % %% ID CODE, fa#x ID CODE &5 ULAL .

W1 SRAM CHEICE, #:Bk SRAM, HifES% “EEk SRAM HHFE .

#2i% ConfigEnable 54 0x15.

3% Address Initialize 54 0x12.

)% i% Transfer Configuration Data 754 0x17.

Fe kA2 Shift-DR (B #7745 ), 4 Bitstream Data M & =47 FF 46
(MSB), BArkik, KIiEAFHEBARFMCAFHNE, F1R1%] Run-Test-Idle

N

K i% Config Disable 54 0x3A.

%1% Noop 154 0x02, 45 Ac & AL,

W7 Al Configuration Data #4715, 15575 “3H SRAM 1

27,
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7.2JTAG Bt B

[ 7-13 it & SRAM 12

=

Check
ID Code Y

See Read Flow

End

P Y
v

SRAM Erase (Option)

Y
Transfer
Config Enable Instruction
(0x15)

\ 4
Transfer
Address Init Instruction
(0x12)

A

Transfer Write Instruction
(0x17)

A

See Read Flow

Transfer Bitstream(MSB)
\ 4
Transfer
Config Disable Instruction
(0x3A)
\4
Transfer
NOOP Instruction
(0x02)
H Y
N
< End ><
i%EY SRAM B93%72

ks HTHIERRE T, SRAM HUE BRI v [l 5.

UG290-2.9
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M FPGA ] SRAM [X izt SRAM ##iE, 5N AR IES N SRAM
KALE %400 (Security Bit), 4 f& TR ST EdE, RUEEHE %
4o AN EE, N SRAM BURIHIEE N 1 (FHAFE).

TEMEEFEF, FPGA XI5 AN #5317 CRC &4, UAREIES A IE
ffi, CRC 2#k4s, nILAMEANCE SRAM (AL .

= 7-8 28 SRAM bt #E MM

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

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

2/GWINR-2 1216 466
GWI1N(R)-4/GWI1NS(R)-

4/GWINS(R)-

4C/GWINSE(R)- 2296 494
4C/GW1NRF-4B

GW1A-1/GW1AN-

1/GW1AN-1S 1216 274
%NZA(R)-18/GW2ANR- 3376 1342
GW2A(R)-

55(ES)/GW2AN-55 5536 2038

TR A EORAE, K 7-14 Fs.

) i% ConfigEnable 54 0x15.

3% Address Initialize 54 0x12.

Ki% SRAM Read #54 0x03.

RN E Shift-DR (Bl 77 /788 ), KL EHE 8, 15
Z WK 7-8. fERIEHSG— M B FBfrm TMS, B3] Exit1-DR, I
IKf TDO BLHUH A FE s . %) 11 2] Run-Test-Idle.

5. HEELE A, FUGEERANE s, Kkt a3 8.

%1% Config Disable 54 0x3A.

7. X% Noop 164 0x02, &5 RiBURFE.

Howpnh PR

o
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7-14 i%£H SRAM HFiE

4 Start o
N ),

4
Transfer
Config Enable Instruction
(0x15)

/

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

— p—Next address is valid —
Rextac s valid

|
Y

v

Read data of one address

Compute the
checksum(16bit) -

4
Transfer

Config Disable Instruction
(0x3A)

4 End \)
N y,

UG290-2.9
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$ps SRAM BRE

MEBPHCE SRAM B, TFEEER COAFER SRAM. 2L
& i% ConfigEnable 54 0x15.

%% SRAM Erase #54 0x05.

&% Noop #64 0x02.

ZER B, Run Test 2~10ms.

%1% SRAM Erase Done #54 0x09.

) i% Config Disable 154 0x3A.

Ki% Noop 164 0x02, 45y,

BN~ WDNPRE

|

1E K i% EraseSram (0x05) 154 . Noop (0x02) 2 J&, B4 Rt iyt )24 HyE g 58
B,

GW1N(*)-1 Z %I il 1ms.

GW1N(*)-4 Z %I i Jy 2ms.

GW1N(*)-9 Z %I i /g 4ms.

GW2A(*)-18 £ %11t [/ 6ms.

GW2A(*)-55 2% it [ii] y 10ms.

....._&V

A E Flash R RHRIE

KN B Flash 73 NIEH BESTS sbesk. ARG B 1 Re I & 7-15
KB 7-16 Fiok.
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7-15 EEHRRRIZE

Start

0

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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7-16 ERRFRIZE

1 Start )

A 4

Verify ID
Code

Read Status

Or

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%
\ 4 X-page.

Program Flash

A 4

#BRAEB Flash

mi GWIN R% N B Flash 174i42%, ERIREE AT B ERENE
Flash, AfRIFEdE 24, WE Flash H At s e .
MET, WE Flash A T2, % JTAG FfeHiE g AFEER, ES0

i% 7'90

R 7-9 JTAG B TCK SREEXR
s TCK Hii# i [#] TZRS
GWIN-1
GWINLS 1.4MHz ~ 5MHz H
GW1N-2/GWINR-2/GW1NZ-2
GWIN-1P5 1.3MHz ~ 30MHz T
GW1N(RF)-4(B)
GW1NS-4(C)/GWI1NSR-
4(C)/GWINSER-4C 1.3MHz ~ 30MHz T
GW1N-9/ GW1NR-9
GWINZ-1
GW2AN-55 OMHz ~ 25MHz -
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P qf: TCK i3t TERS
GW2ANR-18 OMHz ~ 40MHz
T TZ FPGA #BR

NV HE T TE, GWINZ-1 RFE T R GUHUb AL S5 2

B, Wil 7-17 s

NooswNE

9.

s JTAG 8%, TAP &1,

L% 4% ID CODE, #6752 75U,

4 SRAM ¥R E I, Je#Fk SRAM.

7£ Run-Test-ldle 74 rLéEHT%EP (Run-Test), FFZ:E[E4 500 1s.

) i% ConfigEnable 54 0x15.

1% EFlash Erase 54 0x75.

W IRFEEIRZEHL: Run-Test-ldle -> Select-DR-Scan -> Capture-DR ->
Shift-DR -> Transfer 32 bits-> Exit1-DR -> Update-DR -> Run-Test-
Idle.

7t Run-Test-ldle £r4:/= 44 (Run-Test), #r&iifla]y 120ms, ik
AR ER, WRT7-9,

Ki% Config Disable 54 0x3A.

10. /% Noop 154 0x02, MEFRFIFELE .
11. & i% Reprogram 54 O0x3C, ff#sfFHACE, AR TERREI.

57(121)




7 M E A ATEIR

7.2JTAG Bt B
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7-17 #8& T TZHNER Flash R IE

( Start )

SRAM Erase

v

Run-Test 500 us

h J
Transfer
Config Enable Instruction
(0x15)

Y
Transfer

EFlash Erase Instruction
(0x75)

Y

Move TAP through
Run-Test-Idle ->

Select-DR-Scan -> Capture-DR -> Shift-DR

-> Transfer 32 bits -> Exit1-DR
-> Update-DR -> Run-Test-Idle

!

El=N=N
EP

Y
Run-Test 120 ms

A
Transfer

Config Disable Instruction
(0x3A)

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

A
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

Y

BEINT, RS R EUX I RAF -

58(121)




7 M E A ATEIR

7.2JTAG Fit B

UG290-2.9

N

»

~

H I Z FPGA #B i
H T2 FPGA i F 8 AL .
& i% ConfigEnable 54 0x15.
%1% EFlash Erase 54 0x75.
FaR&NL, M Run-Test-ldle 2] Shift-DR, 724 32 448 (TDIE 5
TRFFIRE ). 25 32 AN RN B SRS HLE) Exit1-DR, H 25T
Update-DR [E] %l Run-Test-ldle.
HE PRSI, Bt 65 k.
7£ Run-Test-ldle #4774 (Run-Test), FrZERf[R]N 95ms, Bit
AMZER, WK T-9.
1% Config Disable 154 0x3A.
Ki% Repogram 54 0x3C, 65 /& 75445 1 .
K i% Noop $54 0x02, FEERLEH
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7-18 #p% H TZ FPGA A} Flash {72

( Start )

A
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)

Y

Repeat 65 times:
Run-Test-Idle ->

Select-DR-Scan -> Update-DR -> Capture-DR -> Shift-DR

-> Transfer 32 bits -> Exitl-DR
-> Update-DR -> Run-Test-ldle

Y

Run-Test 96 ms

A\ J

Transfer
Config Disable Instruction
(0x3A)

A

Transfer
Noop Instruction
(0x02)

A
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YmF2AEB Flash 7itE

W& Flash L 256Bytes A—~ X-page, %4> X-page 43 /& 64 1~ Y-
page, #F Y-page {47 4Bytes.

%— X-page 55— Y-page, HTHriH Flash /2757 PLE 4%
Autoboot (HZIINE) ThagskHIEEIRE. WIS 7-10 Fros. 45— Y-page
5 N\ Readable-pattern J5, A[iEHL Flash £i85; 4% —4> Y-page 5 A
Autoboot-pattern J5, #8{F1E autoboot mode F2x H zhit Flash £ ik 3
SRAM ;. Hf55 N\ Readable-pattern J& A4 fEiEL Flash, HAh I A
Al . H 4% Backgroud programming Bhgf) 24, 1N 75 1% FH Autoboot-
pattern.

FEA TG ZE BRI E OLT ,  W6 Z0FE B Vi S Sk 3046 A\ Autoboot-
pattern 5. 24—/ X-Page /& 256bytes i, A fdi f OxFF B# 0x00
5

MHT, GWIN £ZFIHE Flash K TEAE, X JTAG 4 FE4i 2 4 AN [
PR, 152 I SRAM FimfE>3 7-9 JTAG ) TCK i 3K .

Fz 7-10 Readable-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
H T2 #44 0x07,0x07,0x30,0x40

0x47,0x57,0x31,0x4E
T L2884 OxF7,0xF7,0x3F,0x4F

gmAE N EB Flash AR 7-19 FioR:

1. ¥ %% ID Code /& 75 ULHAC.
2. RN E Flash,

3. IGUESE RIERRALT), W E Status F A7 RS, FestEES b E A
PR IAIIEIRAS, WS SR GWINS R4 2 A feilit &% Status
y Il

) i% ConfigEnable 54 0x15.

PL X-page ML, FHRE A X-page, HEFEFTEHK-

) i% Config Disable 154 0x3A.

K i% Reprogram 54 0x3C, ffi#s{F/n#k Flash %4 2 SRAM.

#2HL Status Code/User Code UiiF & 75 In#k ik

© N gk
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& 7-19 #wFZMIEB Flash K2 E

< Start >
||§): Fe:eocdke Y- See Read ID Code

Ng— vy ]
Ve

Erase Flash

Program readable-pattern
» Y- " Tito the first Y-page

N, I

~_Transfer ) N
Config Enable Instruction
(0x15)

Program Bitstream into
pages. One X-page is the
basic unit, and one X-
page consists of 64 Y-
pages. Each Y-page is 4
bytes.

~_Transfer .
Config Disable Instruction
(0x3A)

See Read EFlash N
¢ Y Flow

N
Y
Transfer -
Reprogr(.’:(t)m3l8)structlon Same as FS file? N—
X
Y
Y v
Transfer
; Program autoboot-pattern
Noop(cl)?(gtzrijctmn into the first Y-page
Y

(e )

ZifE—1 X-page Jife
e — X-page ML FHEA, K 7-20 Fios.

& i% ConfigEnable 54 0x15.

Ki% EF-Program $64 0x71.

B Shift-DR A& iEHbEEHE 1.

5 N—A> X-page HI%H .

—A~ X-page 3t 256 MFTT, 4y 64 1K, BIXYwFE 4Bytes (RI4ufE—A

PwbdPE
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Y-page). Y-page ###i#1g LSB XS5 AN . HAGAE ] LK 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 Z 5| I 75 EHAT 6ps IHCHIN 81, HAR RS E%

GRINGE-S PN

6. Ak X-page 4ifEsctE.,

!

O3 1k K B A% X3t 32bits, HAPAE 6 fZ0REE, Blanihl A b’00010011 (0x13) i, 5 A s
1175 b’ 00000000000000000000010011000000, ZHhhEHHHiE/E LSB FNE N, H)5—

A~ bit Bk Shift-DR.
7-20 X-page #i2RIZE

( Start

)

A

Transfer Config-Enable
Instruction (0x15)

A

Transfer EF-Program
Instruction (0x71)

Address index >0

Run-Test 16000ns

7

A

p=

Transfer address data
(LSB)

Run-Test 16000ns

A

Execute 64 times: program
Y-page.

Run-Test
6uS (GW1N(Z2)-2/4/6/9)
Or
2400uS (GWI1N-1(S))

A

( End

7.2JTAG Bt B
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HiE—1 Y-page Jife

Y-page ki e e i R BN BAL, BRSO\ 4Bytes, i 5 NIELE
LSB TAABE AN, WE 7-21 fis.

BT, AR RIS 2R AT Run-Test LSS5 AN 52K
It B JTAG I b 2235 2 S IR 2k, WK 7-9.

FHRE 58— Y-page, GW1N(Z)-2/4/6/9 % %%k Run-Test 13-15us,
GW1N-2(C) % %1% 3k Run-Test 30-35ps, HAth R4 g fh AN T2,
vE!
¥4 M. Configuration Data H( /=i 4Bytes, 7E Shift-DR 5 Ha i B M RARNM I LEE N

(LSB).

7-21 Y-page 4miz it iz &

( 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 )

EEVAEE Flash Rz

EEHUAN A Flash WFEREYE, ST JTAG 1) TCK AR E R, W 7-22
Frow.

LN EB Flash AT DAEE AR N & ek flash (3 mad F2, (HE L BEMlRS
A Readable-pattern &4 44, %+ GWIN i 5, S A Readable-
pattern J5 KX & i% Reprogram (0x3C) F1 Noop(0x02)w]fi A flash 4T
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Readable k%

K% 1D Code (AJE).

2i% ConfigEnable 54 0x15.

% i% EF-Read 54 0x73.

K% Flash fdhtibl 0x0. 77y [E4ufE N8 Flash S X-
address HH[d]

5. 4} 64 4 Y-page Wi —1> X-page.

6. BEXIELTE—A X-page HATEEE Fr ik bk, Hihk<H3hEH.
7. HSERES, Ki% ConfigDisable 54 Ox3A 45 A2 .
3

7-22 BV ER Flash RiEE

.

i

__— Check T
——_ IDCode —

— Y See ReadlDCode —

N

e —

4
Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(Ox3A)

e N
w; End R
N /

BEE —1* Page (Y-page) HIiZ7E
55— Y-page f1th, 1ETE N Flash FIZER50 7], Wil 7-23 B
TNo
B 5 S i M 1) R B B AR A
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7-23 R —A Y-page B33 12

-

\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 Exit1-DR,
Update-DR & Run-Test-Idle

e

BEBER (Background Programming)

WA I 75 BN S 2 10 D RE RS DL T SCF, %) Flash #2547
Bes . I BAE B MBUER SO, e (#4710 IR&. FEZE GWIN-4
i 7S Sehesk 3 A (Background Programming) FF4% N & Flash £ ()i
FErEAE.,
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7 R E A TEIE

7-24 GWIN-4 EERIEFERIEE

( Start )

Y

Flash Erase <

Y
Flash Program
NG
Y
Verify Flash Readback
N Y
A 4

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

Y

Toggle
reconfig_N pin

A 4
Transfer JTAG
Instructions
“NOOP (0xFF)”

Y
End

Transfer JTAG Instructions Sample & Extest i fe K& 7-25 Fis.
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7-25 Transfer JTAG Instruction Sample & Extest ;2 &l

< Start >
f

Run-Test/IDLE

Shift-IR

(Transfer Sample Instruction

0x01)
I

v

Update-IR

@

4

Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR

(Transfer Extest Instruction

0x04)
[

!

@ 4 EH 2 M Update-IR Bk Select-DR-Scan.

v

Update-IR

v

Run-TEST/IDLE

~

(

o

v
End ))
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YmFESMEB Flash 5k SPI-Flash
s FPGA 1] WANES Flash HRin# B i s, nl Cldid JTAG B

Be kAN Flash.

E!

GW2ANR-18/GW2AN-55/GW1AN-1/GW1AN-1S i3t 7 —8i SPI-Flash, ZfeE 5
GW2A-18. GW2A-55 [, GW2ANR-18/GW2AN-55/GW1AN-1/GW1AN-1S #} &5
MCLK, MCS N, MI, MO DY/ Lz s .

& 7-26 JTAG ¥ O 4wTEIMEB Flash FEIEREE (GW2A(R)-18/GW2A-55 /INEHEFRIK)

JTAG PORT

A

!

Y

Y

FPGA
TDI MCLK
TCK MCS_N
T™S M |«
TDO MO

o IEHN JTAG #: M 4mfE4ME Flash 5/ R4t
7-27 JTAG #E O 4B A # SPI-Flash F#E REE (GW2ANR-18/GW2AN-

Y

Flash

CLK
CS_N
DOUT

DIN

MCLK
MCS_N

Ml

MO

FPGA
Flash
CLK
CS_N
<+— | DOUT

T\-b DIN

55/GW1AN-1/GW1AN-1S)
X
~
<
» | TCK
TDI
JTAGA PORT
TMS
<4+—— 7 | TDO
I
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Py JTAG #: 1 9ifs N ik SPI-Flash H)f/hN R4t K, MSPI U E I &7 .

JTAG %4 SPI 4574} 35 Flash
AR GE T JTAG £ L 2mfE SN Flash.
SRR G R EE R JTAG W $2 L LU kI A8 Flash 13210, H P
T JTAG i, Master SPI i} /& %} SPI Flash #4740 2 .
!
o RiE O0x16 ZJ5, FPGA ¥ JTAG 55 kK %E MSPI &, LIECE SPI-Flash; 24
JTAG BT Z5 R IhRe R 2.
o Y M SPI-Flash [Fl38dEET, 55— dE AT dE . 0. 91 Flash ID code,

K5 OX9F 84 )5 75 B % K — clock i [Ali 3Byte %
e JTAG FEH{E SHIFT-DR IRZ FEAL SPI Il 7 .

7-28 4332 SPI Flash R x=E

Seeread ID Code

JTAG reset ——

v

Transfer Program_SPI
Instruction
(0x16)

Erase SPI-Flash through
JTAG

v

Program SPI-Flash
through JTAG

@ y—| | Read SPI-Flash

Transfer Reprogram
Instruction Y-
(0x3c)

Verify successfu

Transfer Noop Instruction
(0x02)

!
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SPI-Flash #&mAEE & 7-29 Fis:
7-29 8B SPI Flash i ~=E
Jtag reset
Jtag transfer
program spi
Instruction 0x16
v
CSset low
v
TDI send 0x06
( write enable)
v
CS set high
v
CSset low
L v
Q
w TDI send 0xC7
o ( write enable)
v
CS set high
Y:
( end )
SPI-Flash #2FRifiFE
1. JTAG Efi.
2. JTAG ¥ k& program spi Instruction 0x16 (LSB).
3. JTAG i TCK ,TMS, TDI, TDO 155 % il 5|
MCLK ,CS,MOSI,MISO.
4. JTAG il CS Hifk, ] MOSI 554 0x06.
5. JTAG ##l CS $ifE .
6. JTAG | CS #uflk, =] MOSI 5454 0xc7.
7. JTAG il CS $ifE .
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8. 1 SPI 7 busy.
9. HRREH.

SPI-Flash Zsf2—1~ page 7iifE, 4wfE SPI-Flash UL page N4z, &
Tyl
7-30 SPI-Flash ###E—1" page 2

v

Jtag reset CSset low I
\ 4

Jtag transfer TDI send 0x06
program spi
Instruction 0x16

( write enable)

v

CS set high
\ 4

CS set low
v

TDI send 0x02
( Page Program)

h 4

TDI send 24bit addr

h 4

TDI send 256 Byte
data

CS set high

sdoo| welibolid abed
2

N
v

CSset low

h 4

TDI send 0x04
( write disable)

v

CS set high

Loop end?
(loop = fssize

SPI-Flash %ifE— page Jife:
1. JTAG reset.
JTAG # ) program spi Instruction 0x16 (LSB)
3. JTAG i) TCK ,TMS, TDI, TDO 15 54> Hl#& 2

N
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MCLK ,CS,MOSI,MISO.
JTAG 5l CS Fifk, ] MOSI 554 0x06.
JTAG #zHil CS i
JTAG #41] CS ik, ##H] MOSI 5454 0x02 HI 3Byte il Al
256Byte fs A .
JTAG 4| CS $irm .
K2 SPI /&7 busy.
JTAG =il CS Hifik, %] MOSI 5$54 0x04.
10. JTAG #%iill CS i .
11. 55— page 45 .
SPI-Flash [al i 35 5o H i i SCAHRm F2 B an il 7-31 o

7-31 SPI-Flash EliEHKIEHER I ERIZE

ook

© o N

Jtag reset

v

Jtag transfer
program spi
Instruction 0x16

CS set low

v

TDI send 0x03
( READ)

v

TDI send 24bit addr

v

TCK send one clock

v

Read one Byte |«

Ajan 79 salAg ereq peay

Loop end?
loop = fssize

W
h 4

— CS set high

SPI-Flash 31352 4 46 B i SRS -
1. JTAG reset.
2. JTAG ¥ % program SPI Instruction 0x16 (LSB).
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3. JTAG ] TCK, TMS, TDI, TDO 15 543 # 43
MCLK ,CS,MOSI,MISO,
4. JTAG =i CS Fifik, i MOSI 5454 0x03 F1 3Byte [t .
5. JTAG i MCLK %% — clock.
6. JTAG [Eliesids, —iknliL 1Byte.
7. BFEEES S ANWEER RO AT EE,  EE— U 4k 2L e X R — Byte
B2 G Byte; WRA—ZUNBkHIEI .
8. JTAG il CS $if.
9. [HERALIGL A
& 7-32 GW2A A% JTAG #&#) SPI & iX 0x06 1§ < ATFFE
ok 2 3 4 5 [ 7 8 9 10 1 12 13 14 15 16 17 18 19 20
TAP States & (B @
™S |—| |—| |—| - 0x06 CMSED J-—l—
TDI := DR7__DRE. DR5. DR4 Dﬂam DRO =‘
TDO

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

[# 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 @ @ & W O
™S [ [ [T L 008 (M5B IR R
TOI ‘ DR7 ' DRE | DRS | DR4 | DR3 [DRZ .DR1 |ORO »
TDO
1 RunrTest/Idle
e
4 Shift-DR
5 Exiti-DR
6 Pause-DR
7 Exit2-DR
8 Update-DR
JTAG Boundary Scan (%7 SPI Flash
R EEE, 244H Boundary Scan 17 N 5 SPI AHE & T
RAKSEI SSPI I/, MW 2N & Flash.
Z 4 % F i Boundary Scan Chain KN 8 i, 4% 2 A2l &% N4
JIPPRES, Wiz 7-11 For, & RIEMIR Boundary Scan Chain 58 fil—X
SCLK Xz,
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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 %l Boundary Scan #&3\4&E SPI Flash HETREE

_— Check ——
—_ IDCode —

N |

—
—

>VY+ See RaadlDCode

Transfer
Config Enable Instruction
(0x15)

4
Transfer
BSCAN_2_SPI Instruction
(0x3D)

Y

Program (or read) SPI
through JTAG

) J
Transfer
Config Disable Instruction
(0x3A)

End

7N
\__/
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7.2JTAG Fit B

%HY Status Register (0x41)

Status Register 7E &3 AN E2 A IRSF IR RH B, i 52

Status Register, FJHIHIB a8 AFHPIRAS, e 5 kD) wakeup. =&
FFAE B RS o

Status Register 34 32 {7, TR 472 0x41, B /55 Read ID Code

—H.

Status Register [ X W5k 7-12~3% 7-14 s,

3R 7-12 Status Register SHLE MEFAAXHIFZE (—)

Device

Status
Register[31:0]

GWAIN(R)-(1/4B/4C/4D)/GW1NRF-4B

0 CRC Error Flag(1 £/Rr KA R, 0 RRAKKAEHR)
1 Bad Command Error Flag (1 /xR AEHR, 0 KRR KAEHIR)
2 ID Verify Failed Error Flag (1 £/ K E4 1R, 0 Rom AR KA R)
3 Timeout Error Flag (1 /R KAHR, 0 RRKRKEHIR)
4 0
5 Memory Erase
6 Preamble
7 Edit Mode
8 program SPI directly
9 0
10 Non-jtag active
11 bypass state
121 Gowin VLD(1 &R IEH, 0 FRFAEH)
13 Done Final  CEFEIL T RIIINESE N 1, IRy 0O
14 Security Final C&E T %40 N 1, REEZEMN0)
15 Ready(1 #/RIEH, 0 FRR7H)
16 POR(1 £/RIEH, 0FRKRFH)
17-31 0
E!
[ Gowin VLD &N & Flash #1524,
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3K 7-13 Status Register SECEMBAXMEZE (2)

pevice GW1N(R)-(1P5/2/6/9/9C)/IGW1NS-4(4C)/ GW1NSR-4(4C)/GW1NSE-
Status 4C/GWINSER-4C/GW1NZ-(1/2)
Register[31:0]
0 CRC Error Flag(1 £/Rm KA R, 0 RoaRAKRAEHR)
1 Bad Command Error Flag (1 &/nKAHTR, 0 KRR KEHIR)
2 ID Verify Failed Error Flag (1 £/n K44 1R, 0 R AR KAEHNR)
3 Timeout Error Flag (1 /R KA R, 0 KRR KAEHIR)
4 0
5 Memory Erase
6 Preamble
7 Edit Mode
8 program SPI directly
9 AutoBoot State
10 Non-jtag active
11 bypass state
121 Gowin VLD(1 &R IE®, 0 RRFH)
13 Done Final GEWIEOLFERIIINEIE R 1, #ERBCN 0)
14 Security Final (&E T 240N 1, KREEZEAN0)
15 Ready(1 F/RIEH, 0 RKRFH)
16 POR(1 F/rIEH, 0 KRR
17 Flash Lockl
18-31 0

E!

e ['Gowin VLD & & Flash %S4
o @ Flash Lock & Flash ARZ&SH —AbrEAL, HHAEN 18, FToR Flash 4F41E R
. MW TEIEXS Flash BEAT[EIE4EAE, (H 0] DLATHE B 31
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& 7-14 Status Register SEEEMBFAEXLHNEZB (Z)

Device
Status GW2A(NR)-18/18C/55/55C
Register[31:0]
0 CRC Error Flag(1 #n KA R, 0 RonAKRAHIR)
1 Bad Command Error Flag (1 &/nKAHTR, 0 KRR KEHIR)
2 ID Verify Failed Error Flag (1 &R KA 1R, 0 XRARKAEHIR)
3 Timeout Error Flag (1 #/n KA R, 0 KRR KEHIR)
4 0
5 Memory Erase
6 Preamble
7 Edit Mode
8 program SPI directly
9 0
10 Non-jtag active
11 bypass state
12 0
13 Done Final  GEFAEN T ERIINESE A 1, MRy 0)
14 Security Final CG&E T %408 1, RIKEZEAN0)
15 Encryption Format (1 F7xfd FH 1 0% i m se )
16 Encryption Key Match (1 F/R%HIER, 0 R R
17-31 0

GW1N 5 FPGA #1445 7

R ZFA7E 21 Bit-15 READY X AE 4w A2 H E I 3R (1] Ox0. JmAE i) H LAY
BiR R CRC &%, #rMmr4 . ID CODE AULHLEE.

WHOIR A Z A7 85 Bit-15 READY % [1] 0x0, Al IEd G ER A5 1728
Bit[3:0] LA & T Hd 1= 1 BR A

RS ZFAEAE Bit-13 DONE L Jiih 4 454 READY (UL 30D SkAfIN R
ST, kM .

GW1N 5 FPGA BN F7#R [FlE
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0x0001B020(‘% 47 AR EH 1)K~ FPGA Tl &8 D (A WA A F= R
IS, BROYIX 2 330 AN SRAM A e BT #0840 ) -
0x0001F020 (%44 & 1)/FE7s FPGA S & R -
BN BT L T HPRAS A A7 4 1% BB -
Bit-16 POR = Ox1
Bit-15 Ready = 0x1
Bit-14 Security Final = 0x1 5§ 0x0 (W, )
Bit-13 DONE Final = 0x1
Bit-12 VLD = 0x1

GW2A 5% FPGA #1147 %

% GW2A & Fsi AT gmAEnt, DAL AR R P, iR
i, XA EINEE . WYL, XM R LIRS IR FHE IR 4R
0x0.

® Bit-15 Encrypted Format

® Bit-16 Encrypted Key is Right

b4k, GOWIN VLD RZAH Ri&H 1A Witk Flash k4. B,
GW2A F k2811 Bit-12 th443% [5] 0x0.

GW2A 5 FPGA #B1E K& F 745 A

0x02020(Z i AR E 1)&K~x FPGA CUlC B I (A IR A H R HIX
M, PRIONIX 2 3T AN SRAM HH i U T 808 .

0x06020(%Z A E 1)K~ FPGA CECE ).

BT 2 0L T PR B A7 2R [ A -

® Bit-16 = 0x0

® Bit-15=0x0

® Bit-14 Security Final = 0x1 & 0x0 (I, =)

® Bit-13 DONE Final = 0x1

® Bit-12 = 0x0
BHIRMRESFHERPIELZER, HS% TN711,_GOWIN FPGA /=i L&
ALY
JE B2 status code £#i%

7Efic B SRAM EikE% Flash ﬁu, ;rﬁﬁf%éu Al status code H & AT 4 1%,
WRARR, BTG RE
5T GWAN(X) Z 5l
1. Ri%#E4 Reprogram(0x3C).
4T JTAG Reset #:1F .
3. MK Ri%IE4 ISC-ENABLE(0x15), ISC-DISABLE(OX3A), ISC-
NOOP(0x02).
ZEIF 100ms.
5. kI Ri%TE4 1ISC-NOOP(0x02), ISC-ENABLE(0x15), ISC-
DISABLE(0x3A), ISC-NOOP(0x02).

N

>

Xt GW2A(X) £ 71
1. kR Ei%454 1ISC-NOOP(0x02), ISC-ENABLE(0x15),
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7 M E A TEIR

7.3AUTO BOOT FLE #3 ((W/NE 4 (LittleBee) K2
s D)

reprogram(0x3C), ISC-NOOP(0x02).
2. JERS 100ms.
WK i%+$84 ISC-DISABLE(0x3A), ISC-NOOP(0x02).
4. FERF 100ms.

w

EH User Code (0x13)

User Code 4 32 fi7, HUiE2 & 0x13, /75 Read ID Code —
.

User Code ERiAME H 1/& FS X4 checksum {&, A #E Gowin
Designer H E#1 & 3.

EmE (0x3C)

ZAE A E R 214 FPGA M flash BB/ S, 3100 & %) SRAM.
it JTAG Kk K& i% Reprogram (0x3C) 154 . Noop (0x02) &
4, AEERE MR, SCR [l Reconfig_N &

HEBEEREE
7-35 WL EEEREE

JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK » TCK
< < Z)
T™S » TMS O »TMS » TMS
TDI TDI % TDI L TDI >-LZL
E ouw E % w [a)e) %J
<0 Z <O Z <O 5
ww © TDo ww O TDO '-ULUDTDO
re o e o xo

TDO T

A A A

v

7.3 AUTO BOOT B E# R, ({N/NZFiE(LittleBee)RIEX

)

UG290-2.9

AUTO BOOT BB, J&w ok s w N & i (LittleBee) X e IE 5
e FPGA 77 i 1) 5 B B2 1@ R A HH 1 — M iC B A, R 8 (Arora) Xk
FPGA =i A FrH Aot B . BREaMEAT, &R LHEEILTEERI
HBCE L, FPGA BIAf 84T A B Flash 2H Eudr i 2o 5¢ i &

P B JE st =0r, BT 2l JTAG 32 Ui & B dnfE 2
FPGA [{]N & Flash 1 (Z%K 7-4 JTAG Bt B EREED, AR5
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7.4SSPI it B A

1 MODE {E°4 “0007, 4 &% 8§ HE sk s P ikl fh &% RECONFIG_N
BRI, &R B R B se s B A2 . F K MODE B i B
N “000”, {HH Gowin gmfEik{-mFE N & Flash 45 j5 FPGA & HalfiL &
SRAM 52 E 5. N E Flash B4 i Bk f2 15 4 7 F st
], $Em T TIERCR.

FHEE TN i (LittleBee) K e I HoAh FPGA 7= 5 L HL G R e sc i F—kH
BB #1E, GWIN(R)-9 F1 GWINS %71 FPGA X E ik /k A /B3I
B, M LEE S E R, 28 PF T DL E st T ik TR B E. 3
B B R R R AL FS ID IiEAS iR, CRC KIS 4%
pay|
W E Flash U BRAE— O ELBRA R, BOE B R TE .

7.4 SSPI EL EHER

SSPI (Slave SPD) Ft&E® X, B FPGA 1ENMEsE, 4B Host i
it SPI £ X} = 2 54k FPGA 77 ik 47 ic & 1 2 .
!
A FFIEIS SSPI A URe Sk /NE W K )N B Flash(EFlash). C A GW1N(R)-2/1P5
B4 7T LLAEB) goConfig SPI IP 523 SSPI k5% EFlash.

7.4.1 SSPI fig B 15 & B

UG290-2.9

SSPI B A S IC B 4 a2 7-15 Fis.
= 7-15 SSPI I ERAE R
B A2 R /O KA i B
l, o e .
RECONFIG_N KT I HF k. 3 %) GowinCONFIG fit B
EHESE: HETA DT FPGA 1T mAEEE B
READY Vo [CFF: 2511%f FPGA JEF 4RI E
L I SE YRR B
DONE o EH T o A A L i P B 2 i
. l = ke g YLST A
MODE[2:0] S it B ARk HE, READY bFUSRrE
SCLK | PN
I’ = NI 7
CLKHOLD N M g | HLSE 3
SO ) FPGA #i i 4% 31 Host
Sl | Host [71] FPGA % \ % ¥
I’ M f2e NP2 »
SSPI_CS N R SSPI Frikfss, KHEFHER
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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 }—

i PS80k 7-16 Fis.
# 7-16 SSPI I BEREA R FEH

SR | BHEE X wAME | K
Tsclkp SCLK i1 il #(SCLK clock period) 15ns -
Tsclkh SCLK K % & Hi~F-HJ ] (SCLK clock high time) 7.5ns -
Tsciki SCLK B £ i B “F- B[] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7 [ (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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7.4SSPI it B A

7.4.3 SSP1 £ LS

4 FPGA 4bT- SSPI 5}, 18t SSPI AJ LLkésk FPGA SRAM & #
Y ID CODE\USER CODE\STATUS CODE %15 5., 1] LUGesg/MIBAT

fig & (kN SPI Flash).

FPGA [ SSPI §i54— it 1-4 A, 2AWE 1 MHELHR T

MEANTCRE R T, AT
EAC CRERM 0x00 K75

K717 BLEHES

FEM ST, TURME LTI LT

LRy i TEIES FBLTFHHIRERF
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 MIRALHE H K

UG290-2.9
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7-37 B ID Code B RERE
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 IXzhHIN, 7£ CS - PRy, FTEL T SCLK MANLL LR %, LIz FPGA 15l
CS 59 . KiEHAhFE A i NN .

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
UG290-2.9
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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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7.4SSPI 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

UG290-2.9
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7.4.5 SSPI Bt EER EFEREE

UG290-2.9

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

¥
IEIE A SSPI L B iR /N R4 E, SSPI k= MODE iy “001” ,
FEEZEE T,

SSPI it B & e T 3475 0  SRAM e B #/E4F, 1T 4mFE FPGA
SPI Flash, %if% Flash #{Ef*) MODE &5 SSPI it & #3X [1 MODE {&H
5], F AT PAYE Gowin g e B4 ik #K e & £ 'S5 O\ SRAM 5§ Flash.
F M Flash hn#kni, 22 MODE {4 i#4% 5 MSPI MODE, 2 Jmi#it=®
¥ b A Eifi % RECONFIG_ N filtk MSPI % .

SSPI £ 4w AF24M 8 Flash A1 #5 SPI-Flash BB R & K W& 7-42 A
7-43 7R

& 7-42 SSPI 4wF25MEB Flash FE#EREE (GW2A-18/55,GWIN(R)-9, GW1NS-4/4C)

L A 5] 2 5 A ) 2

Host FPGA Flash
CLK »| SCLK MCLK »| CLK
DIN |« o) MI |« DOUT
DOUT > Sl MO > DIN
CS.N » SSPI_CS N MCS_N > CS N
CTRL CLK_HOLDN

Y

o REEZRX|4 RIHF SSPI 4Ly Flash.
o /PNEIEZFIN GWIN(R)-9 F1 GW1INS-4/4C #3437+ SSPI 4w FL41 4 Flash.
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UG290-2.9

[ 7-43 SSPI 4w#2PIEE Flash EEREE (GW2ANR-18/GW2AN-55)

FPGA
Host SPI-Flash
CLK|——— »||SCLK MCLK »| CLK
DIN je——|[SO M « DOUT
DOUT ——» ||sI MO > DIN
CS NI——>||SSPI_CS_N> MCS_N > CS_N
CTRL CLK_HOLDN

E!
GW2ANR-18/GW2AN-55 |4 #4535} 7 —5i SPI-Flash, #ifi /735 GW2A-18. GW2A-55
I, GW2ANR-18/GW2AN-55 7 MCLK, MCS_N, MI, MO PYANE a2 .
ek N B 7-44. E5kiEd SSPI 17 FPGA KikTE4
“Program SPI Flash” (0x1600) 54, 5Ef/G FPGA 1] L%k SSPI #
Flash, Host 4iif*) SSPI 7] LLE #: 15 I7 Flash, % 1 kutn] LLZ i Flash 11
FHICES 7 X Ht AT dn e
VER, M Flash SEEUCEHER, [BlEER)BHE 29818 —A Bit. )40 sspi i
HY Flash (1] IDCode B, 75 &AM Ak — AN 8h TSR f5 — £
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7-44 SSPI 4%#Z Flash iR12E

Check ID Code

N

v

Transfer Program_SPI-

Flash Instruction ——————
(0x1600)

v

Erase SPI Flash

v

Program SPI Flash

Y—P read spi flash
N
Same as FS file?

SPI-Flash &R F WK 7-45 Fis:

YPo Seeread ID Code
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UG290-2.9

7-45 #8R SPI Flash 2 E

w N

© oo NO OB

oselo

SPI-Flash ¥

‘ start ’

Y
Transfer
Program_SPI-Flash
Instruction
(0x1600)

v

CSset low

v

MOSI send 0x06
( write enable)

v

CSset high

MOSI send 0xC7
( write enable)

CSset high

Check is busy

start.

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

Device-SSPI [#] SCLK ,CS, SI, SO {5 57t fpga I P #7355 /& 5

MCLK ,CS,MOSI,MISO.

Host MSPI #zi| CS $ifik, =] MOSI 5$54 0x06.
Host MSPI #%i CS $i 5.

Host MSPI #x1i] CS Fifik, #%#] MOSI 5$54 0xc7.
Host MSPI #%i] CS $i .

7 SPI /& 75 busy.

R4
SPI-Flash #ifE—4> page ALK 7-46 iz, 4ifE SPI-Flash LA page
NEANL, JEAGFE:
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UG290-2.9

7-46 SPI-Flash 452—1 page FiiEE

! CSset low —

Transfer v
P'°g.21$;i"ii;§'as“ MOSI send 0x06
(0x1600) ( write enable)
v
CSset high
\ 4
CSset low
\ 4

MOSI send 0x02
( Page Program)

MOSI send 24bit
addr

=<

OSl send 256 Byte
data

CS set high

weiboid abed
2

N
v

CSset low

h 4

MOSI send 0x04
( write disable)

v

CSset high

Loop end?
(loop = fssize

SPI-Flash Zw#fE—> page Vi f::

1. start.

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

3. Device-SSPI [] SCLK ,CS, SI, SO 15 5 7£ fpga KN &5 5l # Kk 3|
MCLK ,CS,MOSI,MISO.

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

5. Host MSPI # | CS 75 .

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

256Byte fs Hd .
7. Host MSPI 5| CS $i & -
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UG290-2.9

8.
9.
10.
11.

f & SPI &1 busy.

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

H—/ page Z&H.

SPI-Flash [a]152 345 56 F e i SO Az B W 7-47 s

7-47 SPI-Flash BliEHREHITE R HRIZE

N

o

Transfer
Program_SPI-Flash
Instruction
(0x1600)

CSset low

y

MOSI send 0x03
( READ)

MOSI send 24bit
addr

y

MCLK send one
clock

Read one Byte |[€—

Same as FS file
N

AJlIan 97 sa1Ag eleq peay

—P CSset high

SPI-Flash []152 345 56 F A it S AR

Start.

Host MSPI %%/ program spi Instruction 0x1600 (MSB).
Device-SSPI [f] SCLK ,CS, SI, SO 15 57t fpga 14 5 7 7l#% & 3|
MCLK ,CS,MOSI,MISO.

Host MSPI #%#il CS $iflk, %] MOSI 5 $54 0x03 11 3Byte fjthill: .
Host MSPI il MCLK & i%—™ clocko

Host MSPI [sl1edls, —k[=l3L 1Byte.
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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 2 10 MAMEB Flash £7fif % HH sz B L Rr i 20 R C & FPGA P58
SRAM.

MSPI =2 HWECE T 75 -
1. % MODE % I8 5 B A MSPIRZ

UG290-2.9 93(121)




7 e B AR 7.5MSPI it B

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 T & & B an =R 7-18 Flizms
= 7-18 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: BID5E gL 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 Mt B I B ZAEAE £ 15% (R ER KR GW1A-1/GW1AN-1/GW1AN-1S).
+10%(/2 L 5 % (GW1A-1/GWI1AN-1/GW1AN-1S F54h))« 5% + 5% (/N5 04 5% i ) ) i

o  MSPI it BRI fh iR b IRARN KT 66.6MHZ.

o HUEHEMIZR KT 30MHz /T 66.6MHz i 75 E4i Fl Flash F s v i I 4 h 5 4ir
ik FASTRD_N %l $ifk FASTRD_N J&, HH4i% % KT 5MHz.

o B AT T 30MHz I, FASTRD N &2 EIw],

7.5.2 MSPI i EEN FRE~EE
MSPIFC B 85 F (R4M Flashid 322 0 B 7-50 7
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7 e B AR 7.5MSPI it B
& 7-50 MSPI BL E =R EFERERE
FPGA SPI Flash
—— > FASTRD_N
MCLK CLK
MCS_N CS_N
Ml € DOUT
MO DIN
=
!
LB MSPI R /N &4t . MSPI EEx0 MODE {5 GWIN(R) “010”7, GW2A(R) N
“0007, HoAt [ & RIS S % K 7-1. MSPI LB R U B A = T 30MHz B
FASTRD_N & Hm &7,
HIT JTAG £ D0 & B gn FE 2 /M5 Flash #8448 H 1 os = -
7-51 Fizn. @ik SSPI # I mfE AR Flash HER R EEIES H K 7-42,
7-51 JTAG $#O4wFESMB Flash HEETRERE
FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS_ N
JTAG PORT
» TMS Ml [« DOUT
< TDO MO » DIN
e
H B
E!
o LN JTAG 2 O 4mfE4MNE Flash (/N R G, HAhE 2 & kg S5 1 7-1,
7.5.3 MSPI #ﬁﬁﬁﬂﬁ%i&ﬁ
5K FPGA P2 il s L2 5 R 32 F— Ik 33 i) MSPI it & 2%
o
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7 M E A ATEIR

7.5MSPI it & =

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 #iiit /5
.

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

UG290-2.9

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 buaFyi i, P ar BAdg e~ — AN BN Em
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 ATEIR

7.5MSPI it & 15 1

UG290-2.9

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 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 K 0x0000 L Hi bt
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#k kot H FPGA A SRR 2 IR L B n#2
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 7.5MSPI it B

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 B E R IR 7.5MSPI fit B
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
E!
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%/ 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
pas|
o  THEHREIENEAT, FEBE Wake Up Mode & 1. Wake Up Mode — i H T4
TEHERRSE, fn— Fr 4N Flash it B £ 4 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 .
UG290-2.9 99(121)
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7 M E A ATEIR

7.5MSPI it B 1=

7-55 —F Flash BEEE % FPGA E#EREE

i
4.7k
SPI Flash FPGA FPGA FPGA
CLK MCLK L »[SCLK L»(scLK
CS N|[—»MCS_ N
DO [——*| Ml
Dl [¢—— MO pouTt > DIN DOUT |——|DIN
< Q < S £ Q
© © © e © o
z 2 = s s Z g
20w S 50 w = 00w S
z O Z m < O Z " < O = m
w w o = w w O = Ww w <o -
o S X o o = oo =
-+ & - +
-+ - L & >
7.5.5 MSPI B B =3Bt FF &
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 }{
FHR B P Z 8Nk 7-19 Fios.
& 7-19 MSPI EE BT 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 ATEIR

7.6 WA AL E R (U EH g (LittleBee) K S #)

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

Treadymelk | ¢ 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 (/B (LittleBee) KK #F)

XUAFNECER N, B DUAL BOOT LB, &Mz S/ ik
(LittleBee)ZX R AE 53k FPGA 7 il SO (1 — Fiic B AR 2. 0UR shlc B

UG290-2.9

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

VE!

7 DUAL BOOT 30 R, 4404 Flash N BUAELERS, FPGA 2223 M flash Nk
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7 M E A ATEIR

7.6 XUASMRCE R (U H i (LittleBee) K MR H5)

UG290-2.9

U B B AR A Ak B 2 ) MODE {6, W& Flash A4
4, MM Flash B3 EZ 7 % 5 MSPI L B AAHF, 155 %K
7-50. XA shfic B IR AL T 2 O B BRIk, F P AT DR IR B TR
1 P B AR M AAAE L

XU shlc B A AR W& 7-568 Fios

& 7-58 Wa st EEAREE
( start )

VE!
MODE fH i &} “110” i FPGA ek £ M4 Flash 3 3.

XFF GWIN(R)-9 F1 GWINS #4177 4, Toil &Ml Ah i 2 1 XS s Bc
B, FPGA ¥J3¥F 4 IKBCE 250

o RICIEFEIFAAEEEZ G 3D 3 IR, 3 IR KMUG RS 7 — A 23 T AT
#H. WE Flash FE3 R GG T 0 Hitik.

e MODEH AN “110” K, MAME Flash JE s 3 k2R AT PLEF A 1
JA sk, 8 bk R E S SR B N R R, A
3 LB 2 A RN B8R e 2 LN & Flash 530

o X GWINS RFI™ i, A LASCRF R 3R MUS ) 2 IR S 22l @4, H
FETCIEE S S .

!

SPI Flash JEaI#HEAR 12 A2762%, H 7 Al & E 2 ADDR[23:12] 1) ik 73 [H] .
GWIN(R)-4 #54 H BT M A SCFras - B XNUE ShBCE, S Fihh

PSR4t TIX S RIS E TR, HEHERIESHE TN IN101, 2

T E Gk GWIN-4 2/ /) DUAL BOOT F# 7%,
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7 M E A ATEIR

7.7CPU i iR

7.7 CPU Ei 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 N2 7-20 Fios.

UG290-2.9

%= 7-20 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

N
A 4

A

/8

Y

y

VE!

FPGA
SCLK

D[7:0]
WE_N

CLK_HOLDN

IEE Ny CPU ML E AL i N R4t K], MODE (HIXE Ny “1117, HABEEE MR EILE 2

71,

B 2 B HLEGR AN, A CPU U a5 2 2 4& FPGA 7 dh BEAT i
B, LT WL LR AT

e CPU s ffRE

S WIUR R B B ET— X EC B N RECONFIG_ N SR Y3 1/0 4R
=x=

o HEIHMACE
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7.7CPU i iR

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 B ERIEREHE
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 >

‘Write Data/CMD

UG290-2.9
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7 FEE BT IR 7.8SERIAL it & i :{
* 7-21 CPU e BEAR 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 L BB ME e Lk 7-22 Fis.

UG290-2.9

% 7-22 SERIAL Fe EENEME 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 At

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 7.8SERIAL it & 1 5,

7-62 SERIAL BL EER EEREE

Host FPGA
CLK > SCLK
DOUT > DIN
!
Ky SERIAL EE B R H/N RS K, MODE 15 “1017 , HAhR E& HrREES
K71,
SERIAL Bt EER I FE

SERIAL fit B R F U E 7-63 Fis.
7-63 SERIAL BL B{ER I E

READY I,z_‘

SCLK f—\f

DIN Valid data Valid data Valid data

RN P 83k 7-23 Fis.
% 7-23 SERIAL Be BIRA T FEH
SR | ZHEE X w/ME PN
Tsclkp SCLK %} JE #(SCLK clock period) 15ns -
Tserials SERIAL PORT & 7i} 6] (SERIAL PORT setup time) | 2ns -
Tserialn SERIAL PORT fr##H [A](SERIAL PORT hold time) Ons -
T « | READY LFHHEISH—4 SCLK ] [F(Time from TBD ]
readyts READY rising edge to first SCLK edge)

B 2 LR B SR AN, ] SERIAL B30 1 2 4K FPGA 7= i it AT
FLE, /2 LR %A

e SERIAL # 1 fg
S WK B B T — YR EC B I RECONFIG_N R % B Y 1/0 R
.

o B E
b A R P kb ik RECONFIG_N I
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7 e B AR 7.912C B B

7.9 I2C B EE

!

° /J\%é%(LittleBee)%ij‘ja FPGA 7= 5 b T 12C e B s, [6]i 32 35 Autoboot FExt,
SH EH)E, FPGA 26 EHT N E Flash 28 L4 E s 52 il i & . Autoboot it &
HIIK], 1PC SDA Lo BURFFSN FH0IRA, WA T REEEIERECHE: 534b, 4
IR A1 A SCL 2. 1R : SLiERIRIEH T SDA I SCL &S i) C A
Bk

o EHCLE SRAM K, LR CAE/EN SRAM, FEHifR A Flash A%, Alidid
HHT b A E K F T kh i 2 RECONFIG_N 5 IR 52 5k SRAM.

o  CJRAH GWIN(R)-2 A1 GWIN-1P5 23 £Fi¥] 4 Flash AN SCRFIBIL IR/ 12C BE47 4
2. H2ATLMER goConfig 12C IP #4749 FE, MIMISEBE stk WsIhgns, &
448l goConfig 12C IP {24 /4 B Flash, E41{Z 1% % % IPUG795, Gowin goConfig
12C IP JHl /4, TN715,Gowin goConfigIP(12C)r i {f 1 5111

1°C BLE R, Host il 12C #1254k FPGA 7= il 17 Bl & .
12C Fic B 1 =02 A A B E S P IBCE A2 — . 12C e E U N Ae L
BB 5\ FPGA, ToiEM FPGA #3F a8, Kk, 12C M E B
7£132HX ID CODE. USER CODE. JRZ &7 Ml AR5 . 12C M EH 1
EIE LR 7-24 FiR.

T 724 CEEHERNEHEN
& A2 FR I/0 27 i BH
RECONFIG N " Q W ol 1321 GowinCONFIG Al
PR 4T DU S A g R
READY o EGH T A0 5 P TP
S I 5E R AL B
DONE Vo GRS e e B ol T B
MODE[2:0] IL Qﬁg% lo B AIEFR(E S, READY FIHSREE
SCL |t PN
SDA l/OrM M NEPE, Bt ACK
-

M C A GW1IN(R)-2 Fl GW1N-1P5 #:£1) SCL & JHA1 SDA & A W5y bz, (Him
FIHERETR NSNS B R . B FitA GWIN(R)-2 A1 GW1IN-1P5 234 SCL 1 SDA % it A,
HE5 N, HEFERINANE LA

12C Fe B A& R 2R W 7-64 Fis.
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7 M E A ATEIR

7.912C L ERR

S w W e A W
STV VAR TARY T

7-64 I2C BB RN EFRER

Host FPGA
(Master) (Slave)

SCL » SCL

SDA SDA

!
LEE 2y 12C FL B R /N &2 4t 18, MODE {52y “1007 , HAbRE 2 & AT 2% K
7-1.

7-65 12C BL B =\ FF B

| |
L__! \ I | || I | Lol
S ADDRESS R/T  ACK DATA ACK P

1°C o T e a2, %I R PRt T 8dE £, IERREST,
SDA F11 SCL #B4bF = H°F-»

#* 7-25 PC L EEAR RS
(12C Start) H 25ty S [ B S TG ST
S A SCL 72 m HFi, SDA M ey FF [l L P D) 46k
(I2CSt0p) 'T'—jé:' B2ty S e S 151 B Y S kAR
P s SCL 2= HL i), SDA HAK - m) i Tk A

ADDRESS | Hbfilii

BN Jm B IE— 1 7 A28 10 A28, TR E S
ERARRZ B

R/W

B/ 5L A€ E WA A B AR R (00 I 2 [ MWL (1),

ACK

HE P RSB — > ACKINACK iz, & FPGA IEH

ACK/NACK fiz N [ 0.

DATA

i — MR 8bits, I LUt LI SE RIS

UG290-2.9

12C 2k BRI DATA #R2 LA 8 fLy i RIA [, KRR RIE T
T, AR Bl KR O AR 2L, RIS R R T . NA
F5NRHCER, BUE A RNENL (ACK AL, R AT CL4 Btz
e 1% MEE SR BT, BUENAEN AL (NACKD, —BERoR
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7 e B AR 7.912C B B

WEHENOZ B B, R R RN B AL ACK HIESKR A, Riias
FEZR 9 AN bk b 2 A (R B J TR K SDA LRBidik, I ELAfh DRAE I B 10
ey FLP IR DR e AR T AR lieds e B e, WE W EIR)E — 17
WE, KIE—A NACK 55, LUBERISIE KA SRE RIS, JFRI
SDA £, DME LIS KIE—MEIEE 5. £ 12C B2 EAEIEREE— L
BAEAAT — Akt B (BRI $EHDD, BIAE SCL AT I (S
&, f£ SDA EZfisth sp ATkt — 8l . AT HE1LIANS, £ SCL 23
= HLUITE], SDA RSP IRIFRSE , RPN EHE 0, T vk
i 1. R {E SCL OV RHT-YIE], 4 fovF SDA ERTHF B3R, 1240
HIRP SRS, 8 1 WDy s r, W ERR.

SO I— —
UL

SCL

SDA stable;

Data valid
5w SRR 12C e B AL UE BER 7-26 Bk
& 7-26 I2C Ee BERSRE B it
K ER s g Hidik
GW1N-2
fii & SRAM (IDCode:0x0120681B) 100Khz~1.33Mhz 7'b1010_000

vE!
12C #:1F Flash, % %#H goConfig 12C IP 528 .

BRipE 2 R AN, [ 12C B E 2 Sk FPGA 77 Sk TR
B, R LT &
e 12C #fifE
S WK B B T — YR C B I RECONFIG_N R & Y 1/0 R
-

o B E
b R P ik ik RECONFIG N I
7.9.1 fic & GWIN-2 SRAM #1EE

Pic & SRAM A H iy #dim i SC 48 22 FS (fs J54844) B Binary (.bin
JE ) X TR RMIR SRR I, RORHE AR R 1B T 2 I MSB #Y
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7-66 GWIN-2 BLE 8 #%F SRAM HizE

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

1 Stop )

7.10 HIFESCHF

BIRESCAT, THHR R A A BORSCRF B /0 F AL IR . BIRE ST P SCRF Y
fic B L prd T &, 625 ISt C BIREHE R -
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8&‘21‘&%‘1‘5

M FPGA AT, etk e — N RBIEER R, &x
P PRI IFE AT SE S AR T R T — RPN e Ry i it v 1 By
MRS 1 5E % B = e ORBEHLA] .

AR R B = A B
o TREIFUGHT, MARPAT A s & LR IREE I A
Mo B I RErR, A S A g6 1% S A e 1) g 2k
o MEZMIA, SIFHENTMRE, Bk —UIE M EEHAER,

=B BURI TR IR E B R .

[T = 8 ={:]
fEH & = SR RIE R TECE S E, B2 WU PR,
1. TS & S A
2. JABhgmREER AT AR, B B 3R R FPGA 2.
3. IEF LR A A gn R B AR AT S R FE L B .
R, R S R A ID, REBIH SR ik
P L RR R EE i ID AT R, RA E SO seit T E, BN, H
PGB LR R ) e ARV, R T AR E .
!
B 7k S0k FPGA 1 B R0 1D, DUE S5 HAl R AR BT IX 4 M B 250k S %

VBT B BRSO T B SN T SRR ID BAEFR 4, P A SRR S TR e A
PR AEAT

B EEiES

FCE S REITAG A, S9AF E et IR i 1 1D (5 BT RSG,  Beds
LRI IR AE R B AR . B ik PURF RS e L g 1R DA S R b el
REREMET IR, mo St H CRC R 177 2Nl O/ ELARR R SCAFH i
AR ALIER SN FPGA, BT
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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

kKExmRE

lid & se il )a, MRPEH e gmAE i B2, 80F 0 B IR B I #k 3
SRAM H15E B Bhek EAEAELE N B Flash o ({U/NZ 14 (LittleBee) 5 ik
FPGA 7= i S e N & Flash #.).

o X T m#E 3| SRAM %, & o2 SAK = R LR AR i Pe s i B

PSR HENR E 74, AR P # ek il SRAM 53 .
o I TAAETEN B Flash HAE M, B 5€ % Flash FIgmfEElE G,

Flash fit & A H B sz, 22 1EATA 1 EeEiE K .

Ak, NE R (LittleBee) X ik FPGA F= it B B st B, HTAFE
BHAMT N 8 O3 T IER, I RRBEIK T C B IR o g R i X
Kr, NH RO T B E 2 R . XU SR O AR AL T — R ik
B, HP R DURYE B & 75 2% A0 & s & 72 4158 Flash .
¥
B2 SR SN E Flash (176822 4 PE 55
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7.10 BFESCAF

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 F A BRERERE

| =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 I TR AT 7.10 HIRE At

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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10SPI Flash % #

7.10 HIRE At

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

UG290-2.9

FARET 30MHz 8 FH 5 JE 5248 45 4 Bl & T 30MHz I, 4 FH P 48 £,
PRI 20K FASTRD_N & IR, e A Ge & T 66.6MHz.
Read(0x03)FI Fast_Read(0x0B) & #17E MSPI Ui X L FFiIHE 4 HAhfa 42
F Programmer £¢3% Flash B BT FH 20464, &P Al LLEATR 3.

BRINTE ML SPI Flash 7 T{E7E Standard SPI #31%.

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
4he
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® A-1/NERRIE 1K, 4K, 9K SFHHEME SRR RS

Power-ON

Tramp

POR rlelease

READY=L
DONE=L

READY=H

Configuration done

DONE=H

State of Used GPIOs

Power-ON to POR Voltage

Hi-Z without pull

POR Threshold

Internal

Pullup :nebled

POR to Start initialization

Tportready

tINITL; 200us

Hi-Z with Weak Pullup

During initialization

MODE Value
sampled

_____z_____v__I_.'.___

During Configuration

Internal State
Hi-Z with Weak Pullup

External Pull

After Configuration

Default
Depends on FloorPlanner by user constraints

“=" RORAAEAE
EDA AT -

EDA settings for GPIO

State of Unused GPIOs

Hi-Z without pull

Hi-Z with Weak Pullup

Hi-Z with Weak Pullup

Hi-Z with Weak pullup

Depends on EDA settings \
A

/Eeﬁa—i&%WWEEDHJ
¥ NGPIO.
T2 IhEEE R, FHAARHS )
HR-

N

MODE[2:0] Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup or Pulldown GPIO Input or Output -
READY Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup Pullup(Recommended) READY _ (Open drain output 1 with Weak Pullup) Input or Output
RECONFIG_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup(Recommended) RECONFIG_N__ (Input with Weak Pullup) Output

Hi-Z without pull

Open drain output 0 with Weak Pullup

Open drain output 0 with Weak Pullup

Pullup(Recommended)

DONE __ (Open drain output 1 with Weak Pullup)

Input or Output

Hi-Z without pull

Hi-Z with Weak Pullup

Hi-Z with Weak Pullup

GPIO Input or Output

JTAGSEL_N Input with Weak pullup

E
TCK

Hi-Z without pull

Hi-Z without pull

Input

Pulldown

TCK

Input or Output

State of Dual-popose Pins

JTAG TMS Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TMS _ (Input with Weak Pullup) Input or Output
TDI Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TDI__ (Input with Weak Pullup) Input or Output
TDO Hi-Z without pull Hi-Z without pull Output - TDO Input or Output
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output Input or Output
MSPI MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown = MCLK  (Hi-Z with Weak PullDown) Input or Output
JEMSPIHETE) MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MCS N Input or Output
( - MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = Ml Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO Input or Output
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - FASTRD_N =
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Output - MCLK  (Output) Input or Output
MSPI MCS N/D5 Hi-Z without pull Hi-Z with Weak Pullup Output - MCS_N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Ml Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Output - MO Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SCLK. Input or Output
SspI SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SSPI_CS N (Hi-Z with Weak Pullup) Input or Output
(4ESSPIETE) SI/D2 H!»Z w!thout pull H!—Z w!th Weak Pullup H!—Z w!th Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SO Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_N __ (Hi-Z with Weak Pullup) Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK Input or Output
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPI.CS N (Input with Weak Pullup) Input or Output
SSPI S1/D2 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Output - o) Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD N (Input with Weak Pullup) Input or Output
SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_ N (Hi-Z with Weak Pullup) depend ont SSPI settings
(AESERIALER ) DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown Output = GPIO Input or Output GPIO Input or Output
SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N  ( Input with Weak Pullup) GPIO Input or Output by SSPI settings
DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown Qutput - GPIO Input or Output -
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup = SCLK GPIO Input or Qutput by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Output -
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_N _ (Hi-Z with Weak Pullup) GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output by MSPI settings
cpPU MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO GPIO Input or Output by MSPI settings
S MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MCS N GPIO Input or Output by MSPI settings
(FCPUMR) MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown Z MCLK_(Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output Input or Output
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SO Input or Output
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SSPI_CS_N (Hi-Z with Weak Pullup) Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Input with Weak Pullup - GPIO Input or Output -
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N __ (Input with Weak Pullup) GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MI GPIO Input or Output by MSPI settings
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MO GPIO Input or Output by MSPI settings
CPU MCS N/D5 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Inout with Weak Pullup - MCLK __ (Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup = GPIO Input or Output -
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SO Input or Output
SSPI_CS N/DO Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPI CS N (Input with Weak Pullup) Input or Output
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Power-ON

State of Used GPIOs

Tramp

Power-ON to POR Voltage

Hi-Z without pull

POR release
1
1
1
1
1
1
1
1

POR Threshold

Internal

Pullup :nebled

POR to Start initialization

READY=L
DONE=L
1

READY=H

Configuration done

DONE=H

tINITL; 200us

Tportready

During initialization

Hi-Z with Weak Pullup

During Configuration

Internal State
Hi-Z with Weak Pullup

External Pull

After Configuration

Default
Depends on FloorPlanner by user constraints

“-7 RIRAHETE EDA AR
1TIRE,

EDA settings for GPIO

State of Unused GPIOs

Hi-Z without pull

Hi-Z with Weak Pullup

Hi-Z with Weak Pullup

Hi-Z with Weak pullup

Depends on EDA settings \
\

N MODE[2:0] Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup or Pulldown GPIO Input or Output -
BRI E M AT EEDAH '\ READY Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup Pullup(Recommended) READY (Open drain output 1 with Weak Pullup) Input or Output
it & F9GPIO, RECONFIG_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup(Recommended) RECONFIG N (Input with Weak Pullup) Output
T2 AL, KRS DONE Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 0 with Weak Pullup Pullup(Recommended) DONE___ (Open drain output 1 with Weak Pullup) Input or Output
=72 B D Gl JTAGSEL_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output JTAGSEL_N Input with Weak pullup
BB TCK Hi-Z without pull Hi-Z without pull Input Pulldown TCK Input or Output
JTAG TMS Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TMS _ (Input with Weak Pullup) Input or Output
/ TDI Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup, - TDI __ (Input with Weak Pullup) Input or Output
TDO Hi-Z without pull Hi-Z without pull Output - TDO Input or Output
FASTRD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output Input or Output
MSPI MCLK/D4 H!—Z without pull HI—.Z W\th Weak PullDown H|—.Z W|th Weak PullDown = MCLK (Hi-Z with Weak PullDown) Input or Output
(HEMSPIET) MCS_N/D5 H!—Z without pull H!—Z with Weak Pullup H!—Z with Weak Pullup - MCS N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = M Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MO Input or Output
FASTRD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - FASTRD_N -
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Output - MCLK _ (Output) Input or Output
MSPI MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Qutput - MCS N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Ml Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Output - MO Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SCLK Input or Output
sspI SSPI_CS_N H!—Z without pull H!—Z w!th Weak Pullup H!—Z w!th Weak Pullup - SSPI_ CS N (Hi-Z with Weak Pullup) Input or Output
(4ESSPHET) Sl H!—Z without pull H!—Z w!th Weak Pullup Hi-Z w!th Weak Pullup = Sl Input or Output
SO Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SO Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_N__ (Hi-Z with Weak Pullup) Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK Input or Output
SSPI_CS_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPI.CS N (Input with Weak Pullup) Input or Output
SSPI SI Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
SO Hi-Z without pull Hi-Z with Weak Pullup Output - SO Input or Output
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup. - CLKHOLD N (Input with Weak Pullup) Input or Output
SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_N _ (Hi-Z with Weak Pullup) depend ont SSPI settings
ESERIALEE ) DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown Output = GPIO Input or Output GPIO Input or Output
State of Dual-popose Pins SERIAL CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N  ( Input with Weak Pullup) GPIO Input or Output by SSPI settings
DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Output -
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup. - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Qutput = GPIO Input or Output -
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = CLKHOLD N (Hi-Z with Weak Pullup) GPIO Input or Output by SSPI settings
CPU MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MI GPIO Input or Output by MSPI settings
(HECPUEX) MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO GPIO Input or Output by MSPI settings
MCS N/D5 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - MCLK (Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
DO0-D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output =
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Input with Weak Pullup - GPIO Input or Output -
CLKHOLD_N/DIN Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD N (Input with Weak Pullup) GPIO Input or Output by SSPI settings
cPU MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - Ml GPIO Input or Output by MSPI settings
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - MO GPIO Input or Output by MSPI settings
MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup, - MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Inout with Weak Pullup - MCLK  (Hi-Z with Weak PullDown) GPIO Input or Output by MSPI settings
D0-D3 Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup - GPIO Input or Output -
e SCL Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup E;;i[;zlezuvciﬁ ;ir;zm’\;lngggiiégr SCL  (Hi-Z with Weak Pullup) Input
(FE12CHE )
SDA Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup paEE;Zr;salNP\tuf:th\Selj?\;lgeDdEf:D{OO SDA (Hi-Z with Weak Pullup) Input or Output
SCL Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup SCL (Input with Weak Pullup) Input
12C
SDA Hi-Z without pull Hi-Z with Weak Pullup Inout with Weak Pullup Pullup SDA (Inout with Weak Pullup) Input or Output
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READY=L READY=
DONE=L H
1

Power-ON Configuration done
DONE=H

Tramp

———— Y

MODE Value
Sampled
1

tINITL

Tportready

UG290-2.9

“-7 FRINAREFE EDA th
HFTIRE.
T L During Configuration After Configuration
Power-ON to POR Voltage R to Start initialization During initialization ntermal External Default EDA settings for GPIO
State of Used GPIOs Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup Depends on FloorPlanner user settings -
State of Unused GPIOs Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup Hi-Z with Weak pullup Depends on EDA settings
MODE[2:0] Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup or Pulldown GPIO Input or Output = 4
W 6 R T 7 READY Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup Pullup(Recommended) READY Input or Output
EDATH I B 9GP 10 RECONFIG_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup Pullup(Recommended) RECONFIG_N Output
DONE Hi-Z without pull Open drain output 0 with Weak Pullup Open drain output 0 with Weak Pullup Pullup(Recommended) DONE Input or Output
JTAGSEL_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output JTAGSEL_N Input with Weak pullup
[ ——————— TCK Hi-Z without pull Hi-Z without pull Input Pulldown TCK Input or Output
IJTAG T™MS Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - ™S Input or Output
TDI Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - TDI Input or Output
TDO Hi-Z without pull Hi-Z without pull Output - TDO Input or Output
{MSPI related pins are MCLK, MCS_N, M1, MO, | FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = GPIO Input or Output Input or Output
. MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - MCLK Input or Output
MSPIEEMSPIHRE) MI/D7 HiZwithoutoull Hi-Z with Weak Pullup Hi-Z with Weak Pullup B M [EyS1iiE G Ol e
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO Input or Output
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup . FASTRD_N -
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Output - MCLK Input or Output
MSPI MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup Output - MCS N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Mi Input or Output
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Output - MO Input or Output
T related pins are SCLK, CLKHOLD N, 51, 5O, S5PI CS_N. | SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SCLK Input or Output
o = SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SSPI.CS N Input or Output
SSPI (JESSPIHER) SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SO Input or Output
DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - CLKHOLD_N Input or Output
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SCLK Input or Output
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - SSPI CS N Input or Output
SSPI SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - Sl Input or Output
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Output - SO Input or Output
State of Dual-popose Pins DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N Input or Output
SERIAL DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = CLKHOLD_N depend ont SSPI settings
(AESERIALE ) DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - GPIO Input or Output GPIO Input or Output
SERIAL DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N GPIO Input or Output by SSPI settings
DOUT/WE N Hi-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Output -
SCLK Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown = GPIO Input or Output =
DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = CLKHOLD_N GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MI GPIO Input or Output by MSPI settings
CPU MO/D6 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - MO GPIO Input or Output by MSPI settings
(HEcPutE=) MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - MCLK GPIO Input or Output by MSPI settings
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - GPIO Input or Output GPIO Input or Output
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Sl GPIO Input or Output by SSPI settings
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SO GPIO Input or Output by SSPI settings
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SSPI_ CS N GPIO Input or Output by SSPI settings
SCLK Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup, - SCLK GPIO Input or Output by SSPI settings
DOUT/WE_N Hi-Z without pull Hi-Z with Weak PullDown Input with Weak PullDown - GPIO Input or Output -
DIN/CLKHOLD_N Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - CLKHOLD_N GPIO Input or Output by SSPI settings
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup InOut - M1 GPIO Input or Output by MSPI settings
MO/D6 Hi-Z without pull Hi-Z with Weak Pullup InOut - MO GPIO Input or Output by MSPI settings
CPU MCS_N/D5 Hi-Z without pull Hi-Z with Weak Pullup InOut . MCS N GPIO Input or Output by MSPI settings
MCLK/D4 Hi-Z without pull Hi-Z with Weak PullDown InOut - MCLK GPIO Input or Output by MSPI settings
FASTRD_N/D3 Hi-Z without pull Hi-Z with Weak Pullup InOut - GPIO Input or Output GPIO Input or Output
SI/D2 Hi-Z without pull Hi-Z with Weak Pullup InOut - Sl GPIO Input or Output by SSPI settings
SO/D1 Hi-Z without pull Hi-Z with Weak Pullup InOut - SO GPIO Input or Output by SSPI settings
SSPI_CS_N/DO Hi-Z without pull Hi-Z with Weak Pullup InOut - SSPI_CS_N GPIO Input or Output by SSPI settings
SSPI MCS _N/D5 Hi-Z without pull Hi-Z with Weak Pullup output - MCS N Input or Output
SERIAL MCS N/D5 Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup - MCS N Input or Output
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& B-1 LA
75 £ NE Pi #iE
1~N Comments {5 EDA A, #1585 LEERAE S
N+1 1111.....1111 160 bits of ones HFHe%5 MSPI B 7
N+2 Header FFFF 2 bytes of dummy -
. A5C3(Encryption=0FF) . \ ke i
N+3 Alignment ASCB(Encryption=ON) 2 bytes of alignment. I iE R E
N+4 Verify Device ID 86000000 + IDCODE 4 bytes of command + 4 bytes of Device information H CRC &, Hhideh 0
BRNRAL 4 05 R4eit, MARAL
N+5 Download Speed 8 bytes - BOE 14 g 1
A CRC &5aif, HAIA&N O
) D100FFFF FFFFFFFF(Compress=0OFF) 4 bytes of command + 4 bytes of compressed symbol. A s
N+6 write compress symbol =7 Soe - e FF07090A(Compress=ON) W T4 T TR0 ey, KRR bit S 14 25 2 H CRC 5T, B4 H 0
N 8B X 0B(SecurityBit=ON) 4 bytes of secutity H CRC R, B4 H 0
+
N+ Secutiry bit ANFELE (SecurityBit=OFF) - -
. F T multiboot Zhfg, FnF~—
*kkkkkkk
N+8 Write SPI address D200FFFF 4 bytes of command + 4 bytes of new SPI address YR I I ik
N+9 Initialize Address 9200 0000 4 bytes of reset address H CRC &I, HhiAsh 0
: : ANELE]ATE A CRC
N+10 Write Device BB *rxkk* 1 byte of command and 3 bytes of total address ~ —
Y Y #i CRC ReWef, HHLEN O
fusemap: begin~end | fuse W% - -
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF 1(CRC
end+1 CRC Check=0OFF) - -
FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF FFFF9A39 1(CRC Check=0N)
end+2 Write User Code 8A00000Q **xwkk 4 bytes of command + 4 bytes of user code A CRC &Iy, HAAEANO
4 bytes of command + 4 bytes
end+3 SED CRC FFFFFFFF FFFFFFFF 8 bytes reserved for SED CRC of CRC data, soft error
detection
end+4 Write Done 8800 0000 4 bytes of command and Done information H CRC &5ahf, HAiAHN 0
end+5 NOOP FFFF FFFF 8 bytes of NOOP -
end+6 Device End FFFF 2 bytes of Device ending -
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* C-1 flEXHER
Gowin FPGA 2814 EEEER BCE sram or flash KELMWAFE & #=x
jtag sram/emflash/spi flash stm32/RasPi3 (linux) -
GWIN(%)-1/15/1P5/2/4/9 §spi sram/spi flash stm32 1& T GWIN(R)-9/GWI1NS-4/4C
i2c sram stm32 -
jtag sram/emflash/spi flash/M3 stm32 & AT GWINS-4C B & M3 E%
serial sram stm32 T HEEBMAELE fs B5Ex
jtag sram/spi flash stm32 -
GW2A()-18/55 sspi spi flash stm32 -
cpu sram stm32 -
i2c_jtag sram/emflash stm32/IMX6 (linux_user) 1& A+ GWIN-2C/1P5C
spi_jtag emflash stm32 & FF GWIN-2C/1P5C
jtag_jtag emflash stm32/IMX6 (linux_user) 1& AF GWIN-2C/1P5C; jtag-jtaglP
. uart_spiflash spi flash stm32 1& AF GWIN-2C/1P5C/GW2A/GW2AN
goConfig  (IP) i2¢_spiflash sram/spi flash Stm32 & FIF GWIN-2C/1P5C/GW2A/GW2AN
jtag_jtag emflash Raspberrypi_picow 1& A+ GWIN-2C/1P5C
i2c_jtag emflash Raspberrypi_picow 1& A+ GWIN-2C/1P5C
spi_jtag emflash Raspberrypi_picow 1& A+ GWIN-2C/1P5C
SVF emflash stm32 RTOS Uik 7 GWIN-4 &35 X [A145
Hitb = = RUEERBEL EHTHEEREERAHZANIEE, b3Compress A PC
EXEET sram stm32 o
ARG TR
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