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05N R 34T i B I AR

ZHERE (MULTI
BOOT)

MSPI Fic A IRTAEE S, /28 FPGA M4 Flash fIAS
(] sk 5 B PO R R A B AT T Y R . A P AR — ) PR
B S NG — IRECE I LR R B o in kot  7E28 4
AN E A5 o R E I i % RECONFIG N H 483 i S04 5¢
FRACE . SR MSPIIC B 1) FPGA 7= i35 S r s

LT

M —MN 5, EIFE FPGA Bal TiEE, HH TR
R, Soil i ImRE R AR LU I EE B N 2ISME Flash 1, @
it fih % RECONFIG_N s E 3 - HLfE FPGA B4 Flash
e E B R

HIACHE

FPGA #1 LL AT I 7 SRR 1 — R 20, Al UM
B AL RN AR S FEATRCE, R ML
() 4 BEAL 4 K o

PR, (User Mode)

FPGA 5e/fi—IRBCEBRAE)G, KRB S P AT N
M B I A 9 I 38 1/O 1B B AR FH P AR 2R AR 2K

It (Edit Mode)

ALK FPGA #EAT 4 R Bl e B #5 1F rAR 5

GRS BT G B VA 9l 110 R, I E I
HEE A Oy B CERTHRERIN, VR4S B 25
x A ERIREES .

ID CODE

r TR FPGA 0 S idsill, D RIIMSIFRS
LA IE R

USER CODE

W o8B R FPGA 83T S hnil, mT R
Gowin ZifE A5 AR 8 F 4, fes ] SCRF 32-bit.

‘Z4 (Security Bit)

O RYT FPGA 7 i e B AR AT IV ) 22 2k P it
WIRFIR LT B REBEE. 1 2 i LURF e 5 N A1
SRAM J& , AR NHORE TR BEAT Heds Bl S . IR HER
WA FPGA 7 i i EURF it 8 i & 1 L A

fn# (Encryption)

=R (Arora) K ik FPGA 7= il SCRFIRFPE, s i) LR T a0
G FPGA Ja, #affBEr 5H el Er s gILaC, LR
Ja AT il e ME R VLG RIS e 0iE AT

UG290-2.8
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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 BpERINRE

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

3-1 EL Bk

W Configuration

BitStream

- .
Synthesize Enable CRC Check

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

Enable Security Bit

Dual-Purpose Pin

. Secure Mode
Unused Pin

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

Feature sysControl

Cancel Apply

VE!

1oz 2 PR IR ) 1B 0 B B B T o )k e A BRI, A AR Y
PR RBUREATICE, BEAT CLARIE S A R ) 22 42, SCRERG P IEAR T Bl e84, K
PR BE L ORER 1 7 i ) 22 4tk

32 MEEHIBEME (NUREE(Arora) RIEEXZHF)

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

3.2.1 ENX

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

o AES HHHKE: 128 i,

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

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

UG290-2.8 7(119)




3 AR S IC E

3.2.2 MANINEER

TE 2 IR A NN B 1 B 5 E R

1. FTHF IR ) TR

2. fEEHFF RS “Project>Configuration”.

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

E 3-2 BEAREFZ

G Configuration

BitStream

v Synthesize Enable CRC Check

General
v Place & Route [] Enable Compress

Enable Encryption (only support Arora and Arora V)

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

Feature sysContral

Cancel Apply

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

3.2.3 MINREEHR

file B AR BN AR

FTIF Gowin ZmE k.

it FPGA #344.

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

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

A

UG290-2.8 8(119)




3 AR S IC E

B 3-3 MEZHRERZE

% Security Configuration (Key Editor) ? ot

Eey(hex)
|DxDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDI |

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

Close

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

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

BEEME RS, I B R A R A S s P LG 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

UG290-2.8

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 YmiEXHEHE

{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(119)




3 AR S IC E

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

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

UG290-2.8 10(119)




3 AR S IC E

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

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

Check ID Al

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

ID match?

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

UG290-2.8 11(119)




3 AR S IC E

UG290-2.8

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(119)




3 AR S IC E

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

Transmit ISC Enable
Command (0x15)

v
Transmit Program EFuse
Command (0x24)

A 4
Transmit Program Key
Command(0x29 or Ox21)

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.

UG290-2.8 13(119)




3 AR S IC E

3-8 Lock AES Key Flow

C

TransmitISC Enable
Command (0x15)

Transmit Program EFuse
Command (0x24)

Transmit Security
Command (0x23)

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

before program efuse

Transmit 128 bits of data

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

Delay
800 ms

Transmit Read ID
Command ( 0x11)
or others

/

TransmitISC Disable
Command (0x3A)

( Stop )

3.3 BEENXH K

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

UG290-2.8

&S a4 N fs, d

note:
Justtransmit a command to end the 2.5v circuit

,such as ReadID.

HA L« kAT IR RS R, HAl a2

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

g Al H TR

AW

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

bitstream.

ﬁ%ﬁo%FTUf%£¥ﬁ%zﬁﬁ#$u§ﬁ%%

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

14(119)




3 AR S IC E

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

Enable Security Bit

Dual-Purpose Pin
Secure Mode

Unused Pin

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

Feature sysControl

Cancel Apply

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

% 3-1 =¥ 84k FPGA FREEXHXN (RXIER)

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

GW1N-1P5 1,584 113 KBytes

GW1N-2.
GW1NR-2

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

GW1N-9.
GW1NR-9

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

GW2A-55.
GW2AN-55

2,304 113 KBytes

4,608 217 KBytes

8,640 435 KBytes

54,720 2269 KBytes

UG290-2.8 15(119)




3 AR S IC E

!
R A 2 bR SO R, 9 B E SR AT IR 4

3.4 BB mERTHC

FPGA ] LLYESN Master M Flash S HUCEE SCAF I B SRAM, B4
Autoboot 1 MSPI F R 5L, 437l % N B R 3 W B /4L E Flash, 24
FPGA L HiJ+7F Ready J& JFiH 24 T sh st BB SC . S 5e s e,
FPGA it User Logic K74, R Efix.

Voltage 4 f i i Ready i Done
' Trawe ' ; !

!

Device Power Power Off i Power Up | Power On

Device Status f POR | Configuration | User Logic

1z FPGA #1F/NE IR R ER R 515 RF MSPI LS, B A1 SPI
Flash F47T 3B IFEC B FPGA, BEUE B S/ AR BRI\ 2
2.5MHz, #—> SPI B 8PRIEEE —ANEbdy, RIS RN AT RN &
K. MSPI 25 SPI Flash B 2R A KT 66.6MHz. 75 EZERFIE,
1 fi | Fast Read SPI (0x0B) i, Z[FH 3 FastRead N il

o/ NEIE RV SCFE MSPI 3, 383 FF Autoboot #X,  In#iin
FERINE 2.5MHz, Autoboot &R & n#k — A7 (8 Lbr).
E!
T GWIN-2 #tmE, &H MODERIR{ERIZEHN 1, MEMEIMZE R EZ 2.5MHz.

VIS EL W= 0 o N N 1= B <Y SRS K T B VA i 7 N (T =W [T =4 g LT R
A—F,

HT A& Flash TZHANE, AR Autoboot #57 i KIH ki
WARE, BfEEES LR 3-2,

+ 3-2 LB HFRAMEBINE

e

Autoboot B K InEA R MSPI 5 K nE A

GW2A-55/55C

GW2A-18/18C

7 Autoboot =,
GW2AR-18/18C
<66.6MHz
GW2ANR-18C
GWI1N-1
26MHz
GWI1N-1S

UG290-2.8
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3 RIS RCE

Lts

Autoboot & K In# iR

MSPI i K n#AmR

GWINZ-1
GWI1N-2/1P5

GWI1N-2B/1P5B

GWINSER-4C
GWINS-4
GWINSR-4
GWINS-4C
GWINSR-4C
GWI1N-4B
GWI1NR-4B
GWINRF-4B
GWI1N-4
GWI1NR-4
GWIN-9
GWI1N-9C
GWI1NR-9
GWI1NR-9C

40MHz

UG290-2.8
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3 AR S IC E

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

IR ES i 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
B [a], Lﬁ&%J:EEE’JHTI‘Eﬂ Tramp, FEZVIUEACHIITE],  HAR L H s (A
HHFESMEAKR, FTEATNE. Pl FPGA M b 2%k 5¢ s S [a]
A~ AT

Autoboot H=:

T e = POR B + Fda it uRrEly/8/ 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
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3 AR S IC E

C mA GWIN-2 1 GW1IN-1P5 Z34F ¥ Flash ASCHFiEIE A 12C #4759
FE. (2T LI H goConfig 12C IP T4 FE, MMsLliy St g, 5 s F- 9,
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 HEHALEITFENR

INEIE SRR BRSBTS SN S DL 3-5 B

& 35 IFERBEROFHIIR

R F

B EhE AR filiid

GW1N-1/GW1N-1S AT HE

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

i B R A B T
12C 2T, FELA IP
GoConfig 12C Sz

T A PR B S T O
, 2% K, FERESIP
GoConfig GoConfig JTAG/GoConfig SPI

SEH

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

GoCofig Mode1

i BAE PR ARG EL S A,

JTAG 5% T

GW1N-2/GW1NR-2/ GW1N- ITAG o
2B/GW1NR-2B//GW1NZ-2B i EAE VR A B S

UG290-2.8
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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 RIS E.

et

H SRR

iipay

% A

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

12C

7 BAE R A B S T
Z% TH, RELEIP
GoConfig 12C sz

GoConfig

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

GoCofig Mode1

i A IR A B T A
2% N, HERSEIP
GoConfig JTAG/GoConfig SPI
S

i BAE PRGBS T G &

JTAG 5% FE
GW1N-4/ GW1NR-4 AN HF
GW1N-4B/GW1N-4D/
GW1NR-4B/ GW1NR- JTAG i A R B S A
4D/GW1NRF-4B/ GW1NS-4/ 2% T K
GW1NSR-4
GW1INS-4C/GW1NSER-4C/ e,
GW1NSR-4C A
it JTAG i I SEHLTS BT
BRI E A E. i
ooV INOCGWINR 1 yraG Tt UART % SPI 819281
BT+, Gowin #4t IP
GoConfig UART =ZHLILTh A
EFHRMRE, @t JTAG 5%
GW2A-18/GW2AR-18/GW2A- SSPI iy A SLHLE =2, ]
18C/GW2AR-18C/GW2ANR- BEs; EE UART % SPI b 1 SZHL
18C T4, Gowin 4t IP
GoConfig UART szt BhiE
TEFHMRE, @t JTAG 5
GW2A-55/GW2A-55C/ S SSPI O SLH S ST %, ]

GW2AN-55C

i UART % SPI 22 1052l 1y
SF%%, Gowin FfE IP

UG290-2.8
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3 AR S IC E

et

H SRR iipay

GoConfig UART szl b ThaE

=13 >
B 3-10 HEREFREE
W Configuration
sysControl
Global [] Program Done Bypass
General
Canstraints B g -
Synthesize User Code @ Default (O Custom 00000000
General Loading Rate (MHz): 2.500 (default) ~
Place & Route .
General Background Programming: OFF v
OFF
Voltage GoCanfig
Place JTAG
Route |2C
Dual-Purpose Pin
Unused Pin
BitStream

General /
sysContral

Feature sysControl

Cancel

Apply

3.5.2 EEAFEN TEEIN

UG290-2.8

5.

6.

TR, B SRAM AT HPRA T AT H 5T

FRER SR AN W SR AT, XA Flash #HT8 SAH A fe 2 H
MSPI.

GWINZ-1. 2K, 4K. 9K #F15 STHIMFRER, WAL 7-9.

)i “Use JTAG as regular I0” &3}, fiiH GoConfig Mode1, A
)ik “Use JTAG as regular I0” I, f#H GoConfig, GoConfig
Mode1 # 3k JTAG EH N GPIO i, JTAG 10 ASHEALTH#H IR
goConfigIP ZH &g L EM F#: #EN: IP->gowin goConfig
xxxIP .

goConfiglP MCU i/ UHSIE Ik 5 FAE 3RKHL.

Programmer HEERL T 1 5% debug 10T, 7 55UF EDA AE %,

goConfiglP T#2; ffH 1S %: SUG502, Gowin Programmer f/°
TR .
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http://cdn.gowinsemi.com.cn/SUG502.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

4 FCEE A4

4.1 PSR LSRG

FREER], 62— SRR K

41 EEEMYIREERIEm

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

UG290-2.8
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4 FCEE A4

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

UG290-2.8

!

o RIA B RIS S  H RE RN, WA RS 5% 5 RERR.
o ETRAREHNF#EMIE XHE% 7 REHK,

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 22
fic B R R i an 2k 4-2 fiow.

F 42 EEMSE 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
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4 FCEE A4

B4R BT o
SCLK, CLKHOLD_N, SSPI_CS N, SI
BENIEVO | 27So e w4 A6 g GPIO.
IR FASTRD_N, MCLK, MCS_N, MO A1 MI
N j\{\ _
BURE g FVRL 1.
MSPI PORT FASTRD N, MCLK, MCS N, MO #1 Ml
j:f: _ N ’ N
BENEBUO | w1 1= 19 GPIO.
B IR,
RECONFIG N
N Cwmmmmro | mELHE GPIO.
B IR,
READY
WERMEIO | WELAUSIEN GPIO.
B R B .
DONE
WENIEIO | WEZAUS(EN GPIO.
3!

o UG JTAGSEL_N K& H KA, 7RI JTAG B A I EHIn, diH P
7t FPGA FHIFT#R 4 HT MODE A2t FPGA HHATECE #1E, DUikE G Ho A Lh Ay
WEE WA E R P L s F e T JTAG BLE )5, #efFiE NH P, 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) [FifH{E GPIO, {Hj& i JTAGSEL_N JoiZdt JTAG & Ik &
NECE 10, 5L EH N g A DA R

e ASERIAL 1 CPU fic B AU i i T 5 HAd e B B U3, ek ks 8o GPIO,
{H 2 240X B0 ) AR E R A e B A mT L E N GPIO.

REEMER

i Gowin z R HA L B A H :

1. FTHF Gowin Z YR AH R TF2 .

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

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

41 EEEMERRE

Wr Configuration

Dual-Purpose Pin

v Synthesize
General

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

¥ BitStream
General
sysControl

Feature sysControl

[ Use JTAG as regular 10

Use 55PI as regular 10

Use MSPI as regular 10

Use READY as regular 10

Use DONE as regular 10

Use RECONFIG_N as regular 10

Use 12C as regular 10

Cancel Apply

4.2 EEEEMITRE R N A

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

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 ALK

Thie g

RECONFIG_N

TENFCEE I, BB, HAWNHEE L. KEPFERL M
2 FPGA 4w B 1 E 7168, RECONFIG_N $:{kk FPGA 1
HEATAEA A RGBSR, FPGA L., ¥tgih. REE TR+
ZEREETRES, KERRZ TR

TERNBLE S RIS, 72—k 58 A>T 25ns (1K HLF )5 3)
GowinCONFIG ELE X, fi#efF4%1 MODE W & {8 F 3 ngk Lh ik
AR . AR USSR R A B, TR E B R R
fib ST E R ACE . BN GPIO B, REEF/E output 88, Ny
PRI & AR AT, F P2 H RECONFIG_N % JHIE 755 2 AT
A E N,

READY

inout XAVE . BRUVIRZS N open-drain #irth, WERSS Ehr. e
AR, R READY il FPGA A REdEATHC B #1F, READY {3
SHAKE R # ik RECONFIG_N 7 ik 2 IRF
TEONBCE B I, 254 output 287, W] LAFE7~ FPGA 248 it 5 2E4T
PO : MBI E KR, READY 55 NmiF; #HALE R

UG290-2.8
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4 FCEE A4

B ALK

Thie g

W, M READY 15528 AR T, #8 input 287, J el B &
AR B A AT READY 155 DUGEIRBC B T 7% .

YE9 GPIO i, ] HI/E input B¢ output 2471, READY F/E input 2%
) GPIO B F{ARIER BRI HAIGEN 1, B FPGA Joikit
TRLE .

DONE

inout 8BV, BRIUCIRZS A open-drain #itt, WERgs By, HERE
W15, DONE %! 0. FPGA Bt BRIkrE S, MERE
DONE 15 5 Hi .

VE B E & I, #8 output 287, W LATE7R FPGA 2417 & it 72
AT YECE RIIN, DONE (Z5 Nm -, SN TR
A BB R R TR R B S, DONE {2 SR ISR S
oA input 2874, H P ANER B BB EAE S AN AR
DONE {55 PLSER Hik N P 85, RECONFIG_N = READY f#
FHICH TR, DONE (5 5 & RFFEM AR FIRE . HH JTAG
H1 PR 7 B SRAM [t i, DONE 13 SE %A S %5 L.

YE5 GPIO I, ] FI{E input B¢ output 257 . DONE FE input %
) GPIO B R R B AT HAIGE RN 1, BURESERE
FPGA ikt A\FH PR,

MODE

GowinCONFIG At B UL RS 5. (E AR EE R, 28850
AN, PEB5 Ehr, HZ A 3-bit 7% . FPGA I H Sk P Rk i
% RECONFIG_N i}, #{R¥E MODE {&i3E N AH M 1)
GowinCONFIG IR%Zs, w8 2511 FPGA 7 MODE 14
R BB AR A AN F . T A EREMERBE AR, A
SE 23 1H 1 MODE 5 IR 5 A 35 ok, Rt >k 1 MODE & I
H S %M R A1) PINOUT Fift.

MODE & JHI{E2N GPIO i}, ] F{E input B¢ output 257!,
TEERME, 24 MODE {fMCA8my, 752 F 5 - il i fd ok
RECONFIG_N 7 fg %k

JTAGSEL_N

JTAG L B DRk B A5 5 -

® JTAG L& M 4 NMEH (TCK. TMS. TDI. TDO) # & H A GPIO
i, JTAGSEL_N fENBCEE N, KA MmN, WHEEs Ehi. H
TIEHE A GPIO ¥) JTAG & I EC & e, KA 2L
!
M S % (LittleBee) ik FPGA, 24 MODE[2:0]=001 (4 i A\ Fif
)i, JTAGSEL_N 444 GPIO, kM TKE JTAG & MR
BIRe, BRI JTAGSEL N 1 JTAG Bt B f# 4 M (TCK.
TMS. TDI. TDO) [ H{E GPIO. EkE JTAG &I A BEIhfe, A
$i1k MODE[0])5 Fi4ifik JTAGSEL_N, B ik a8 ff # 5 ik A gmi i X

o JTAG LB 4 MEH (TCK. TMS. TDI. TDO) K#EH A
GPIO I}, JTAGSEL_N fE4 GPIO, wf{E input B¢ output 2%

I
it

TCK

TENBLE B IR, KA.
JTAG fic B R AT I B N E . 1Dy GPIO i, AT FAE input
B output 27,

UG290-2.8
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4 FCEE A4

B AR Difedthig
TENBLE B R, KA, WS Ehi.
™S JTAG fic B R AT B N E . 75Dy GPIO I, 7] AIAE input
B output 27,
TENBLE S MR, KA, W5 Fhi.
TDI JTAG B BRI AT HER M AN E . £ GPIO i, FTH{E input
gk output 2574,
TENBCE B R, RACAHIH .
TDO JTAG I B8 0 AT S s S B . /B2 GPIO B, mTHI{E input
o output 7,
TENBLE B IR, RACARIA.
SCLK SSPI. SERIAL Al CPU [t B I B N E . 1F79 GPIO I,
A] F1E input 2% output 257!,
YEREEE R, KA, WHEsS Ehi.
CLKHOLD N SSPI 1 CPU [t BRI £ 80 E . /£ SSPI BT, mH~
- B A8 CPUBAS, (RHPH&K. 1E8 GPIO K, wJHE input
o output 7,
SSPI CS N TERRCEE N, KA, WSS Ehi. SSPIELE BN Fridk
- - 559, IKHEFAER. EN GPIO K, =] H{E input 8% output 257,
S| YERNBCEE TR, KA . SSPIECE B A B AT daim A\ &
. YE25 GPIO I, "] HE input 28 output 3871,
so YENECEE IR, RN . SSPIEC BB 5 47 Edafan H &
Ji. ¥E5 GPIO B, W] FfE input B output 2574,
TENBLE B R, RACAHIH .
MSPI P E A I B I, SRIE T FPGA W& R 281
)%t A 285 B AN BRI i B AR R B84 T e D0 T N e IR I PR
R TE 27 M DA A B s 0
F P IR B A 2 MCLK =g M, anid 4-2 Fiios:
MCLK I RIEEAF AR, ek H 2 iz s “Project > Configuration >
BitStream > sysControl”, 7t “Loading Rate (MHz)” THi%13& Fik
& MCLK H#i{E. 18y GPIO i, A H1F input B¢ output 2574,
!
M MSPI iz B2 X 1 i B A2 A7 AE £ 10% (= B8 5015 ) B £ 5% (/N 2
KRR %
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4 FCEE A4

B ALK

Thie g

& 4-2 MCLK 50Rig 8

¥ Configuration X

sysControl

[ Program Done Bypass
Voltage Wake Up Mode: 0
User Code @ Default O Custom 00000000

(default)

Background Programming: OFF

Cancel Apply

MCS_N

YENBLE S IR, RACNHIH .
MSPI f B X1 EE S, KBFAR%. E4 GPIO i, wHfE
input 2% output 2574,

VRN B TN, RSN
MSPI Bt B A 1 B ATE R AN . A GPIO B, AJ FHAE input

B output 27,

MO

YE R EE R, RACRHIH .
MSPI it BB AT B m B W . /4 GPIO iF, AT HI{E input
g output 257,

FASTRD N

TERNECEE I, KA.

MSPI fi & <52 E SPI Flash #Eik##55: 24 FASTRD_N A&
B P I yEE BB I (754 0x03); 24 FASTRD_N K HLFI A
EEIEBUR R, #AN KK Flash md i BUREIE A ANE, BAkiE
S MM Flash fIE3E FH. 154 GPIO i, AT FE input 5% output

KA,

WE_N

fENEE I, KA.
CPU At L A0S M A5 SHEREATM: 24 WE_N s T e
R 2 WE_N NIEH PR #0558 0E, %y GPIO i, TTHIfE

input 2% output 257,

D0~D7

inout T
CPU P B 82 X i Bt N e A 1, 8-bit Az %8 . AR HE WE_N HI1{E
ffixe DO~D7 By Nt 77 1A, /24 GPIO i, v H{E input 8%

output M,

DIN

VRN B BT, KRB, WS Ehi.
SERIAL At &&= AT B R NE . 1E8 GPIO i, =] FE

input B output 27,

DOUT

TEONECE S B, RA kit .
SERIAL P B AR B AT S o i B, FE FPGA 2RI IR )5
—a A . 1F09 GPIO i, AIHIE input B output 287,

SCL

VENBCEE NS, 2KA405 input. 129 GPIO I, R AIE input 28
it

SDA

VENBC B N, 35898 infout. 1Ey GPIO I, #] FIAE input B,

UG290-2.8
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4 EE AN

output 7,
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5 Mic B AR AL

5.1 /NEi%(LittleBee) % 2 FPGA 7

5.1 NE#g(LittleBee)3K ik FPGA =i

UG290-2.8

5 fie BRI\ A

/NEIE(LittleBee) K Ik FPGA 7 ik 1 SZH N A8 A ) JTAG Hic B AR
b, ESCHEE = FAAREA Y GowinCONFIG R B2, ARk S HF 1
GowinCONFIG fig E#L 2 D HUR T AR S MBI Pra Ak ket
B 5045 JTAG 1 AUTO BOOT #3X,  #34F SCHr I AC BAR 5Nk % Al ik 6 Fil,

n#E 5-1 s

= 5-1 EEE=ZR
fic B A = MODE[2:0]1"! | #H <t B
A Host 3B 3 JTAG 32 111 %) /N 358 i
[2]
JTAG XXX (LittleBee) e FPGA 1 St (7 i &
AUTO 000 FPGA M N & Flash 2EUC B Bt
BOOT T E
2CH 100 M Host il 12C #2111 %F FPGA 7™
HEATHCE
SSP| 001 A8 Host B3 SPI 42 F1%] /N B
(LittleBee)Z ik FPGA 7= fhilt 17 il &
FPGA EA Master, @it SPI 221181
. MSPI 010 MANES Flash (B AR 2R4F) BRHUC &
GowinCONFIG B AT
DUAL FPGA ik /M Flash 3 HUAC &
soote | 110 Bt TR E, SN Flash FCE KK
IF i B MO 3B Flash 3470 &
A1 Host 3@k DIN 322 156 /)35 i
[5]
SERIAL® | 101 (LittleBee) 5 15 FPGA 1 i ift /7 1it B
CPUS! 111 A1 Host i@ 1t DBUS 43 11 %] /)N 3514
(LittleBee)Z Jti FPGA 7= St AT &
!
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5 P B A g

5.2 R (Arora)FK Jk FPGA 7=

o [N} —1k MODE ‘& & A 443 2% H R 14844, R334 ok MODE BRIA O %

(GW1IN(R)-2 Fl GW1IN-1P5 23 {-kr4t, S AN pinout Fiit).

RIYTAG Bt & #5505 MODE # A\ 5%

BISSPI 1 MSPI 55X (1) SPI #2111 5& ARSI

FIGWIN(R)-4(BL4E BT A Wit A ) B 18 A > DUAL BOOT.

BICPU it & #%:0f SCLK. WE_N HI CLKHOLD N %5 SERIAL Pt & # 3L,

CPU it & 45 38 Bl s 4R 1 5 MSPI A1 SSPI E B AR X 4 B

o [BUNEIE(LittleBee) K % FPGA 7= i 4bT 12C B B AL, FI 3 #F Autoboot #E=X,
O EHJE, FPGA 26 HATMWNE Flash 528 L4 # s 52 it & . Autoboot Fit &
HilE], 12C SDA L& ZRFFIME EROIRES, BB rTRETCVE IEMRCE s 74h, il
A 438 Efr SCL £k il & Myl B 7R iE F T SDA Fl SCL W55 b4 C RRA
B

!

KTHECEEMIR. IEERE MR EEWIhEe KNG RESS 4 REERNAH.

5.2 j=E&(Arora)ZR ik FPGA

UG290-2.8

R EE (Arora) 5 ik FPGA 77 B 1 SRR 758 FH 1 JTAG BC B B34t
RS =2k SRR A ) GowinCONFIG it B . Bk ae ik S 1 1
GowinCONFIG Bt B A 2 /b Bk TAE S 2R . a8 SCRFE RS
AR I A B IR, N PR T et R . R ER
(Arora)ZX ik FPGA 7= it >CFr EURFR R AR IR 46 DhRg . FH P al DURS BuRram
B AT T 4 LT 2947 =S 1] .

JREE(Arora) Z 5 FPGA 77 i SCREFIC B AR =6 5-2 Fiioss
# 52 LEERER

T B MODE[2:0]1" | #2411
A5 Host JB3d JTAG ;%] /2 B
[2]
JTAG XXX (Arora) ik FPGA 7 it (7 2 .
FPGA {EN Master, it SPI 32183
MSPI3! 000 MANE Flash (AR ZSAE) SR &
BT E -
SSP|A 001 A1 Host j@id SPI #2 % /R EE (Arora)
GowinCONFIG Kt FPGA 7= i AT E
4hiB Host i@ it DIN #2114 /= B2 (Arora)
[4]
SERIAL™ | 101 55 FPGA 7= it /7L
CPUH 11 M Host i DBUS #2 FIX R ER
(Arora) % % FPGA 7= ik T & .
VEI
o UINfF—1tt MODE EI¥AE S HEH RIS, KHEH KA MODE BRil\E#
Hb,

o PYTAG AL E#ixU5 MODE A\ fE K.

o BISSPI A1 MSPI #i: 1) SPI #2212 HAHB AL 1

e MCPU fit B /) SCLK. WE_N #1 CLKHOLD N #J#l5 SERIAL /it & #i 3t A,
CPU Bt B B M 4 1 5 MSPI A1 SSPI it B A = 8 3L .

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

6EEE5%E5FE

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

UG290-2.8

6-1 B 5 FPGA BEERIZE

Power Up

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

Initialization
READY internally driven Low

DONE internally driven Low

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Loy

READY Pin = High

MODE Pins Sampled

ERROR

Write SRAM
Memory and
Verify

Succeed

Y |

DONE Pin = Low

User forces
DONE pin Low

Strobe DONE Pin
READY internally pulled up
DONE internally pulled up

Done Pin = High

FPGA Waken Up

User forces RECONFIG_N Low
or reprogram command

User Mode

READY Internally
Driven Low
DONE Internally Driven Low
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6 A& e 6.1 L

E!

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 JH/nl Ui FEHIH K DONE(force the DONE pin low) % il 25+ wake up [ [f]
=t

N

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

6.1 FEEEF
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
iiFE. 24 READY #1 DONE E5Hifk)a, #/#FEAVIGHARES, ikl 6-2
Fi7R
V!
ML BIE S H I 3 A SRS E S .
6-2 POR FHEIFE

tINTL

VCC/VCCX/VCCIOn
READY

VAL
VA
RECONFIGN\\\

DONE

= 6-1 7 T AF 28 POR B 2 IR LI VETS o
= 6-1 7 E1854 POR &R ke B4

Yl aft POR #EL il # HL IR P
GWIN GWIN-1
GWIN-4 VCC/VCCX/VCCIO1/VCCIO3
GW1IN-9
GWIN-1P5
GWIN-2 VCC/VCCX/VCCIOO0
GWIN-1S VCC/VCCX/VCCIO0/VCCIO2
GWINZ GWINZ-1 VCC/VCCX/VCCIO1/VCCIO3
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6 A B e 6.2 ¥IiatL
#5 't POR 5 4% FL IR HL
GWI1NR GWI1NR-1

GWINR-2

GWINR-4 VCC/VCCX/VCCIO1/VCCIO3

GWI1NR-9
GWI1NS GWI1NS-4

GWINS-4C VCC/VCCX/VCCIOO0/VCCIO1
GWINSR GWINSR-4

GWINSR-AC VCC/VCCX/VCCIOO0/VCCIO1
GWINSE GW1NSE-4C VCC/VCCX/VCCIO0/VCCIO1
GWINSER GW1NSER-4C VCC/VCCX/VCCIO0/VCCIO1
GWI1NRF GWI1NRF-4B VCC/VCCX/VCCIO1/VCCIO3
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 #Ia

6.3 L&

6.4 MfE

UG290-2.8

7F S A7 K+ READY #1 DONE &5, &2k 54k FPGA 7

HEE AAF A WIAGHOIRZS o BIAGACIRZS I H A28 Rk FPGA A BB HIEC &
SRAM f#fifi 4% -

B IARES

FPGA i /& LA N BT A 2644 5 Bk T AR RS -

WIAAR AT tINITL

RECONFIG_N & 1 v

READY % JHIAS 418 9K 1) 53 1]z A1

TR B READY 44 B2 i Fh o g .

fE7~x FPGA IEFETHBR N HAIEL B SRAM [X 5.

VENBIN, Zau AR sm il (I AT PABH 1 FPGA Bk HI AR ES .

53] READY &I FFHA S, FPGA HEAREIRE. 4 MODE
AT PLE i 2 ML E FPGA WERHIEC E SRAM. 7E FPGA #%

W B B (3R], T DL READY 8 1) I 3R A . READY & s
HP R/ NG B FE IR, READY & MK HLCF4E7~ FPGA Bt & 4, KA
W TAE.

MIEWEREIT A ERGE S, FPGA #E MRS I B A )

DONE RZSz. TEMBDIRA T, FPGA SARUGHAT U1 T 4k

1.

2.

e 4 Rt 15 5 (GOE), FPGA [ /0 1B & FLIRASN, 585 1/0 Jmfe
LI A ThAE . B A 4R B AL E S 5 (GSR), ] AR IS
SR FPGA W) Flip-Flop IR% .

Besa /B AL EAE 5 (GSR)M A /B N2E IH{5 5 (GWDISn). fififgE
4B N EE SR LR IE FPGA RS N #5 RAM T Ea 40 B .
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6 A B e 6.5 M/ it

3. ffiRESNES DONE & . IR ™ DONE & 2 — N XU 110,
A PLE S A s 4K DONE 5 Bl 5 201k FPGA {RFFAEMBIR S
—H DONE & i 5, FPGA K 5e MR As, HEAF P,

E!
NEAE BiE S A S HREE R
6.5 FHPIRR

HENH )G, FPGA B ZIPATE 2 a5 . FPGA ¥ frH:
76 PR B3 & BA R = Fh S
e Sl#Hi/k RECONFIG N i
o EId ML E v 42k F reprogram FE 4
o WA N LHIME
— BB, E=FE, FPGA ¥ 8 5 AN B AL
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7 M E A TEIR

7.1 Be & s

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 b 5 BUR A SR AF A 7E 5 B 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

UG290-2.8

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
2+ RECONFIG_N & A o vF B B, P Tk ks
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 TEIR

7.1 BCEIHN

UG290-2.8

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%
# 7-12~% 7-14. SRAM fic BHAER 75 2F &, WA RKE L0y
MBI S ThRE . BEE T LB AT 7 It 47 B2 364

P E/5MER Flash 34

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
AR FPGA 7 ZAREF b o RA I HAREAC Pk RECONFIG_N, #HInIRES%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

F AR A R B T, 75 EAR A B S I ER . #ifk FPGA
TAEECEFEMEER ST AP wmE EE A RR, 7] Dhd s A
ORIF A F IR L, R OR B A AR S A OC I A BIRP AT . MODE[2:01H ki
£ GowinCONFIG MZmfEic B8, H P AR E AR ] UE A B
gy R h 7 Ao L[ e AR e AR, R I BHIERE 4.7K, N hHBHERE
1K,

!
RECONFIG_N. READY #il DONE & 5 &I BRI XAHIE, Tl 2B EeiTEEN
GPIO, #i BEARIEAE BE B 1 AE 58 AT e AT AR a6 8 B B ZE bR A 2 m R e B 451

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

7-1 R EREEEE

FPGA

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

u}—c/ RECONFIG_N
KEY

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

/> />
LED LED

o P TRE N MODE {EI vl BNk oI5 367> 244 MODE 4 Il oK 78 4 2% ok,
A3 MODE & 5 & 9 32 i (GWIN(R)-2 AT GWIN-1P5 #3453
NI pinout Fi).

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

e RECONFIG_N.READY #11 DONE A 3} & th R (1) 8 5 N S AL 22, AN mi e B D e

B e R KE K% RECONFIG_N FEFE

HHT ARG FE P ko i i RECONFIG_N F i 7 Bl an ] 7-2 Fi ] 7-3
FR

7-2 EF LB FE

VeeVeoxVeco i

'
wl

x

Tportready

e

READY

DONE /*
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7 B EEATEA 7.1 B E AU
7-3 RECONFIG_N fifl1 % B Fr &
RECOMFIG_M \? FC
N Trecfglw g
READY . \: ?.E:
iﬁTrecfgtrd?n Treadylw D
DONE Trecfgtdonel "
/NE W& (LittleBee) ZK % FPGA 7= i AH R IR [P 5Nk 7-1 Fiw .
+® 7-1 /MY (LittleBee) 3R 3% FPGA MR ERT LT RECONFIG_N fil % i &%
ZH TR SR L R/AME | RNE
__. | POR #| READY (] LFHE IR IE (Time
Toorready(MODEO=0) | ¢ 60R to the rising edge of READY) | 200us
_.. | POR #| READY {j bFHEHIRTIE (Time
Toorready(MODEO=1) | ¢ 60R to the rising edge of READY) | S0ps
- RECONFIG_N fI& AP ik i 5 52 o5ns | -
recioh (RECONFIG_N low pulse width)
RECONFIG_N T[#i%] READY ZZ{KHL
Trecfgtrdyn EFE@HTJ‘E (Time from RECONF'G_N - 70ns
falling edge to READY low)
T READY X H~F ik %6 52 (READY low 8D ]
readylw pulse width)
RECONFIG_N T ##7%] DONE ZZ K FiF
Trecfgtdonel [KJi 4E (Time from RECONFIG N falling | - 80ns
edge to DONE low)
JRES(Arora)Z % FPGA 7= i AH R B FF 403k 7-2 Fis .
& 7-2 RER(Arora) ik FPGA = E#T LB RECONFIG_N & FEH
SRR ZHE X BAME | BRE
_. | POR #| READY (¥ bFHE IR IE (Time
Teorready(MODEO=0) | ¢ 60R to the rising edge of READY) | 35ms
_.. | POR #| READY f#j bFHHIRTIE (Time
Teorready(MODEO=1) | ¢ 5OR 1o the rising edge of READY) | 10ms
T RECONFIG_N fi& H2-F ik 96 5 2Bns | -
rectohw (RECONFIG_N low pulse width)
RECONFIG_N F[%y%] READY i HL
Trecfgtrdyn %ZEGEFJ‘@ (Time from RECONFlG_N - 70ns
falling edge to READY low)
T READY fRHF k982 (READY low | o0 |
readyw pulse width)
RECONFIG_N FF##5%] DONE A& Hi~F
Trecfgtdonel f{f %E (Time from RECONFIG N falling | - 80ns
edge to DONE low)
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7 e B AR 7.2 JTAG Bt B #i 3l

7.2 JTAG ECE#ER

5k FPGA 7= 5 i) JTAG Bt B 075 4 IEEE1532 i Al
IEEE1149.1 141 S Hli bR .

JTAG e 8 45 2K LR B0 BN B = Sk FPGA 7= i)
SRAM w, SR E B E K. maFUTE B R FPGA =i

Fr JTAG fit & A
721 JTAG ECEEREAER
JTAG it & A A 8 R 7-3 AT

R 7-3]TAG EEBEEREHENX

AR 1/0 5 Wi B
e 15 JTAG 7 M. GPIO RS AR B,

JTAGSEL_NI" | |, y#855 Er AT 2
TCK® | JTAG HR AT I iy A\
TMS I, Es B JTAG F47# N
TDI N 55 4 JTAG #1758\
TDO o) JTAG AT %

L

o [MJTAGSEL _N1{E5 HA X4 JTAG & E N GPIO I H231F 5 3h TAE Ja 74 #/E H
xfT/NE % (LittleBee) X % FPGA, 24 MODE[2:0]=001 I}, JTAGSEL_N #4444 GPIO,
I A JTAGSEL N Al JTAG BL B 1) 4 NERI (TCK. TMS. TDI. TDO) A
HIE GPIO, {H &It JTAGSEL_N i JTAG B E AR E 10, FEiLLF
FHTEE N R AR  DIK .

o ATCK A PCB i%#: 4.7K FHirTH.

TEH 2k, Wik JTAG 1) 4 A~ sk JTAGSEL_N & H~4 GPIO,
WA R ECE, B ki%—IK reprogram $5§4 . HARu%K 7-5 fr
TNo
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7.2 JTAG Pt B =

UG290-2.8

R 7-4 BE/AFEELIE reprogram IS IS TR

F& 15 7 B K% reprogram f&
EY]| et %
GW1N-1. GW1N-1S. GW1N-
GW1N 4. GW1IN-4B. GW1N-4D.
GW1N-9. GW1N-9C.
GW1NZ GW1NZ-1. GW1INZ-1C,
GW1INR-1. GW1NR-4.
GWI1INR GW1NR-4B. GW1NR-4D.
GWINR-9. GW1NR-9C T 3L 1% reprogram 154
GWI1NRF GW1NRF-4B
GW2A-18. GW2A-18C. GW2A-
GW2A 55C. GW2A-55
GW2AR GW2AR-18. GW2AR-18C
GW2AN GW2AN-55C
GW2ANR GW2ANR-18C
GW1N-1P5. GW1N-1P5B.
GW1N GW1N-1P5C. GW1N-2, GW1N-
2B. GW1N-2C
GW1INS GW1INS-4. GW1INS-4C —— N
GWINR GW1INR-2. GW1NR-2B. ANt 251k reprogram fii %
GW1NR-2C
GW1INSR GW1INSR-4C. GW1NSR-4
GW1NSER GWI1NSER-4C
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722 JTAG BEEERAERETEH
JTAG fic B2 iE B R B 7-4 Fios.
7-4 JTAG BEEERER EEREE

FPGA

— 5 JTAGSEL_N

JTAG PORT » TDI

» TCK

» TMS

TDO

A

o AT JTAGSEL_N At tioksest, FAZERR JTAG &S K EEIN, 2l
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
HIRAERE L FPGA #34F, KUGHATECE . AR E N EE RS
K& 7-5 Fis.
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7 ERATER 7.2 JTAG [t B A
7-5 JTAG F{ciEi BEA EEREE
JTAG PORT FPGA FPGA FPGA
TCK 5 TCK 5 TCK 5 TCK
z z 2
T™MS » TMS o » TMS o » TMS %
LL [T
. >Z
TDI ,TDIE%% JTDIE%% TDI<D(8%
TDO 5o 6 oo 580T004| gwgmo
re d re o o W
: N—] — \_I_»
< —>

!
DONE. RECONFIG N % READY {5 55 Ik & /& 15 %5

723 JTAG EEEEARFE
JTAG 2 #4821 1 [ ] 7-6 s «

& 7-6 JTAG BLE#RA R FE
TCK Ttekftco ! Ttckp Tickh Tickl
— e L ! .
b Tes Tiph Tickfo
I ;
oo : valid data valid data

B SNSRI Sk 7-5 fls.

UG290-2.8

R 7-5JTAG BEBIEZAFESH

SRR | ZHE L BME | RKE
TCK N I 2% £ 4# i 2 (Time from TCK

Tiekftco . - 10ns
falling edge to output)
TCK T B&#T 24t = FHE 4E (Time from TCK

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

Tickp TCK W8 (TCK clock period) 40ns -

Ttckn TCK b 4 vy H T[] (TCK clock high time) 20ns -

Ttek TCK i 8% HEL PR 8] (TCK clock low time) 20ns -

Tips JTAG PORT &3z (JTAG PORT setup time) 10ns -
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7 e B AR 7.2 JTAG Bt B #i 3l

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 AL LSB.

— BN, FrA 4R 4K bk B E UL

UG290-2.8 45(119)
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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
E!

o EmzmF5K GWINR). GW2A(R)Z % FPGA 1, 154 HAF MM KE N 8 i,
o IRIEATIEFMAFAES, BURF AR MK E 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 BB R IR 7.2 JTAG BB
%% 7-6 Gowin FPGA ID CODE
Gowin FPGA Device Family ID CODE
Device Part Manufacturer ID
Device Family ) Bits 11-0 ID CODE
Bits 31-12
h81B

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 h81B h1100381B
GWI1N(R)-4D h11003 h1100381B
GWINS(ER)-4C h01009 h0100981B
GWI1N(R)-9 h11005 h1100581B
GWI1N(R)-9C h11004 h1100481B
GW2A(R)-18/18C h00000 h0000081B
GW2A-55/55C h00002 h0000281B

BH FPGA 45452 0x11, LA BERLLEEL GW1N-4 ID Code Jyfl it

W JTAG 19 AR50,

1.
2.
3.

TAP E17: TMS B N, &L RIEE /D 5 A8 .
RSN Test-Logic-Reset % Run-Test-Idle.

B RASHLE] Shift-IR, MEAKAI 4 &% Read ID 84 0x11, i
i (Ja—100) KIERIFERFZIPREVLE] Exit1-IR, B s AL & 2% /i
TMS ZE T, £ 7-7 41 8 N8 E N K i% 0x11 i f2+ TDI
A TMS fEARAL, W REE 7-11 s

%R 7-7 £iXESIIESF TDI 1 TMS BIEZEL

TCK 1 TCK 2 TCK3 | TCK4 | TCK5 | TCK6 | TCK7 | TCKS8
TDI value
(0x11) 1 0 0 0 1 0 0 0
Ui 0 0 0 0 0 0 0 1
value
4. BIPIRENL, M Exit1-IR £id Update-IR J& [ 5] Run-Test-Idle, 7
Run-Test-Idle iz1T %/ 3 N 3
5. BIPIRENLE] Shift-DR, %Kik 32 MEehE B, FRAES 32 PMitehki%
B, B TMS AE Y, 528 32 ANFeh B FER, Bkd: Shift-DR 2|
Exit1-DR. iX#AA], %&i% 32 MEehEI a3 32bits 48, BN
0x0100381B, & 7-12 Fi7w.
6. HIRAEE F| Run-Test-Idle.

UG290-2.8
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7 M E A TEIR

7.2 JTAG B

UG290-2.8

& 7-10 i£EL ID Code RESHFIZE

e

A
Move TAP to Shift-IR ‘

Move TAP to Shift-DR

Transfer 32 clocks to

Y get ID Code
Transfer &
Read ID Code(0x11) Move TAP to Exitl1DR
instruction (LSB)
&

Move TAP to Exitl-IR

Move TAP to Update-

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

Move TAP to Run-

Test-Ildle
| (e )

7-11 iE£EL ID Code #E£4-0x11 35883 FF
e [ L L
™S

IR1 IR2 IR2 IR4 IRE IRG IRT

Tap states NI O SHIFT-R @ 4@

-Select-IR-Scan (3) Exitt-R (©) Run-Test-dle
:Capture-IR (@) -Update-IR

& 7-12 B ID Code ¥IBF FRF 1A CIRTF

12 3 4 6 7T 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 3 37 38 39 40
TCK

™8
TAP States Y @) SHIFT-DR @xe
Select DR-Scan @ Exit1-0R (ElRun-Test-die
(@)-Capture- DR @):Update-DR
QEE SRAM HIHFE

i 4hB Host it B FPGA SRAM, i FPGA sl Djge, it JTAG I
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# SRAM 452 Configration Mode Pins #5201, SRAM 5 58 J5 %5 4F 60ms,
PLE status code il # .

Hit Gowin software i #HF A= BB L SCAE, R JTAG sEii
SRAM WL E, TIHA2H4MT Host it & SRAM Hid 2, W 7-13 ik,

1. #57 JTAG %, TAP Efi.

2. 1&Hk 4% ID CODE, fif¥ ID CODE /&7 ULHAC.

3. 1 SRAM C#(ACE, #Fx SRAM, Wifis% “# SRAM (KL,

4. K% ConfigEnable 54 0x15.

5. ki% Address Initialize 64 0x12.

6. ki% Transfer Configuration Data 54 0x17.

7. BopRER] Shift-DR (HUEZFA74%), # Bitstream Data M i =i 46
(MSB), Zfrkik, KiEZaEHEHIRM A NS, F1E12] Run-Test-Idle

8. ki% Config Disable 54 0x3A.

9. Ki% Noop 164 0x02, 45 A &AL,
10. WAl Configuration Data 4TS, 1E5% “iLHL SRAM [1ii
2.
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[ 7-13 it & SRAM 12

C Start >
IS te:eocge Y- See Read Flow —N»( End >

P v
v

SRAM Erase (Option)

\
Transfer
Config Enable Instruction
(0x15

\ 4
Transfer
Address Init Instruction
(0x12)

4

Transfer Write Instruction
(0x17)

) J

Transfer Bitstream(MSB)

A4
Transfer

Config Disable Instruction
(0x3A)

\ 4
Transfer
NOOP Instruction
(0x02)

Y—p See Read Flow

o =

C End

NI
y
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B SRAM B9%52

Bk WTHERRS T, SRAM 3 BRI f0 4 [H1452

M FPGA i) SRAM [X 1%zt SRAM ##E, 758N ARIES N SRAM
KALE %40 (Security Bit), 24 &M TRy ST s, RIEEHE %
4. AEMERKEE, M SRAM BUEIHEHEY N 1 GEHF).

TEIEGSFE T, FPGA X5 NE#EE1T CRC &4, AR EE S N IE
ffi, CRC 2&#4s, mTLAMEANRCE SRAM AR LEALH .

= 7-8 831k SRAM bt ¥rE Mt

Device Length of one address (bits/address) Count of address
GW1IN-1/GWI1N-1S/

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

2/IGWINR-2 1216 466
GW1IN(R)-4/GW1NS(R)-

4/GWINS(R)-

AC/GWINSE(R)-

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

18 3376 1342
GW2A(R)-

55(ES)/GW2AN-55 5536 2038

TN HEAA AR AR, nEl 7-14 FR.

K i% ConfigEnable 54 0x15.

3% Address Initialize 54 0x12.

%% SRAM Read #54 0x03.

A RANLE Shift-DR (Bl 777 5% ), KIEHHEK EEE 8, 15
Z WK 7-8. fERERSG— AN FEIE S TMS, Bk Exit1-DR, It
iF TDO 152 HUFH B B 4 - % )5 [F1 31 Run-Test-Idle.

5. HEME A, BRI HbEEdE, it a3 2.

#2i% Config Disable 54> 0x3A.

7. Ki% Noop 164 0x02, 45 iEUMAL.

S

o
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7.2 JTAG Pt B =

7-14 I£EBY SRAM K%
- I
\ Start )
N 4
Y
Transfer
Config Enable Instruction
(0x15)
/

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

—»—Next address is valid ———

Y
v

Read data of one address

Compute the .
checksum(16bit) o

/
Transfer
Config Disable Instruction
(0x3A)
i \j i
e N
( End )
N 4
% SRAM B9%TR

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

1% Noop 64 0x02.
ZERT 8% Run Test 2~10ms.

o0hswWNPE

UG290-2.8

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

%1% SRAM Erase Done 154 0x09.
)%i% Config Disable 54 0x3A.
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7. Ki% Noop 584 0x02, ZEH L.

!

£ %% 1% EraseSram (0x05) 154, Noop (0x02) &, B4k LM% (I i) 248 Hs 58
.,

GWIN(*)-1 ZHfE N 1ms.

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

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

GW2A(*)-18 %t [ii Ay 6ms.

GW2A(*)-55 %%t il Ay 10ms.

A E Flash IR FRIE

KN B Flash 73 N IEH BESTS stbest. ARG & 1 iRe I an s 7-15
K 7-16 FioR.
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7-15 EEHRRRIZE

Start

0

Verify ID
Code

Read Status

b

POR=1
Or
VLD=1
POR=0 ‘A —
or Read Status DoneFinal=1—{ | Erase SRAM
VLD=0
dl |
|‘
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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7.2 JTAG Pt B =

7-16 ERRFRIZE

1 Start )

y

Verify ID
Code

Read Status

POR=0 VLD=1
Or
VLD=0
Erase Flash
v X-page.

Program Flash

A 4

#ZERAEB Flash

mz GWIN 2% N B Flash f2fig2s, EFGREEZ

If need to read back to verify data,
Please use "Readable-pattern” at the 1% Y-page of the 1%

HIl T ZE e RN E

Flash, JN{RIEEIE 224, WE Flash R85 B ERHIERATE
HHT, WE Flash BILZIARE, X JTAG gfefiiZfa ARIER, HEZ W

% 7'90

& 7-9 JTAG K] TCK $AaZEER
Ly TCK AJiZ& i [#] 25
GWIN-1
CWINLS 1.4MHz ~ 5MHz

GWI1N-2, GWIN-1P5

1.3MHz ~ 30MHz

GWI1N(RF)-4B

GWINSER-4C

GW1IN(R)-9(C) 1.3MHz ~ 30MHz
GWINZ-1

GW2AN-55 OMHz ~ 25MHz
GW2ANR-18 OMHz ~ 40MHz

UG290-2.8
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7.2 JTAG Pt B =

UG290-2.8

T T2 FPGA Bk
THVEHENH T T2, GWINZ-1 24105 R mAE (B 552

B, Wi 7-17 s

No o swNE

9.

5T JTAG %, TAP E47.

L% 4% ID CODE, #6752 5 UL

4 SRAM ¥R E I, Je#Fk SRAM.

/£ Run-Test-ldle $F&E/ =404 (Run-Test), FF&EHT (A4 500 1 s.

) i% ConfigEnable 54 0x15.

%1% EFlash Erase 54 0x75.

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

7£ Run-Test-ldle #4774 (Run-Test), FrEENE]N 120ms, Bhb
AR ER, WRT7-9,

K i% Config Disable 54 0x3A.

10. &% Noop 64 0x02, ¥EFRMFELEHR.
11. & i% Reprogram 54 O0x3C, ff#sfFHACE, K& TEREI.
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7.2 JTAG B

UG290-2.8

7-17 #8& T TZHNER Flash R IE

( Start )

SRAM Erase

v

Run-Test 500 us

Y
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

!

Hb =L
B

N

Y
Run-Test 120 ms

Y
Transfer

Config Disable Instruction
(0x3A)

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

A
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

Bemt, RS RSXIE A -

H T Z FPGA BB iFE
H T2 FPGA & H I B «
%1% ConfigEnable 54 0x15.
2 i% EFlash Erase 54 0x75.
RSN, M Run-Test-Idle ] Shift-DR, 74 32 M4l (TDI 55
PR ) . 7E5 32 NI BRI #2 3IR S ML 2] Exit1-DR, 4
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Update-DR [F] 2] Run-Test-Idle.

HE FIRPIE, B3k e5 k.

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

6. /Xi% Config Disable 154 0x3A.

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

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

H

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

( Start )

Y

Transfer
Config Enable Instruction
(0x15)

Y

SRAM Eras

Transfer

(0x05)

e Instruction

Run-Test 1ms

Y

Transfer
SRAM Erase Done Instruction
(0x09)

A

/

Run-Test 500 us

A

/

Transfer
EFlash Erase Instruction
(0x75)

A

/

Select-DR-Scan -> Update-D

-> Update-DR -

Repeat 65 times:
Run-Test-Idle ->

R -> Capture-DR -> Shift-DR

-> Transfer 32 bits -> Exitl-DR

> Run-Test-Idle

A

/

Run-Test 96 ms

A

/

Config Disab!
(0x

Transfer

le Instruction
3A)

A

/

(Ox

Transfer
Noop Instruction

02)

4mIZAER Flash FiFE

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

#—A X-page 55— Y-page, FT#riR Flash & & Al LLE %
Autoboot (HZINE) IhREEkFEThAE. WIFR 7-10 fin. 245 —4 Y-page
5 N\ Readable-pattern J5, R Flash £i#E; 9% —> Y-page 5 A
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Autoboot-pattern J5, #&{4:7E autoboot mode <> H 54" Flash iz hn#k 3
SRAM 1, H 455 N Readable-pattern J5 4 &3 Flash, HAthIF A
REH. E % Backgroud programming DhRER S, V7 {# ] Autoboot-
pattern.

TEATEREHAR ST, D AUEHdE R Sk #4E A Autoboot-
pattern ##i5. 24—/ X-Page /& 256bytes i, A ffi f OxFF B# 0x00
h5F.

HH7, GWIN £%|N & Flash K TEANE, Xt JTAG mfEiR G A [E
2K, B2 IR SRAM KimfE>3K 7-9 JTAG 1] TCK Mz 2K

%% 7-10 Readable-pattern / Autoboot-pattern

Device Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
H T 22844 0x07,0x07,0x30,0x40

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

LN Flash JifE wi& 7-19 fros:

1. 7 ID Code &7 ULHC.

2. BN E Flash.

3. IFRSHERR AT, B iRE Status ZE1ERe, BEesfE RS CIbE N
PR IRIIEIRAS, A SR GWINS R4 24 A feilid &% Status
KT o

4. Ki% ConfigEnable 54 0x15.

5. DL X-page NHNL, FRE—A X-page, HELEFKITEH-

6. Ji% Config Disable 54 0x3A.

7. Ri% Reprogram 84 0x3C, fH#3FM#k Flash (% %] SRAM,

8. iH Status Code/User Code %iiF /& 75 N4k ik 3 -
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& 7-19 4wFZMIEB Flash ;K2 E

< Start >
|[(): r(]:eoc(;(e Yo See Read ID Code

Ne— ——vV— ]

J_‘
Ve

Erase Flash

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

N, I

~_Transfer ) N
Config Enable Instruction
(Ox15)

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.

Y

~_Transfer )
Config Disable Instruction
(0x3A)

See Read EFlash N
¢ Y& Flow

N
Y
Transfer -
Reprogrg)mslgsstructlon Same as FS file? N—
X
Y
Y Y
Transfer
; Program autoboot-pattern
NOOp((I)QStzl’;JCtIOH into the first Y-page
A

( End }

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

5. H5E—/ X-page ZJ5, GWIN-1(S)Zef} 7 EHAT 2400 v s I K[yt
B, GWIN(Z)-2/4/6/9 Z 5| I 75 EHAT 6ps IHCHIN 81, HAR RS E%
AT RS M B

6. Ak X-page 4ifEsctE.,

YE!

(b bk %cHfE % 3% 32bits, HAIK 6 ALORE, it b’00010011 (0x13) B, 5 A

1175 b’ 00000000000000000000010011000000, ZHuhlL %34 /E LSB FXE AN, H5—
/™ bit Bk Shift-DR.

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

Y
Transfer Config-Enable
Instruction (0x15)

A
Transfer EF-Program
Instruction (0x71)

Address index > 0 Y- Run-Test 16000ns

N |

\
Transfer address data

(LSB)

Run-Test 16000ns

Y
Execute 64 times: program
Y-page.

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

HE—1" Y-page Ji ke
Y-page it e e it BB/ NRAL, FHRE N 4Bytes, HdE 'S NEE
LSB 77 AE AN, WK 7-21 Jirs.
HANTE, AR R ER A Z R AT Run-Test LLEERF 5 A 58l
I H 2 JTAG B o 2830 2 s IR 2Kk, WLk 7-9.
FR'E 58— Y-page, GW1N(Z)-2/4/6/9 % %%k Run-Test 13-15us,
GW1N-2(C) #4115k Run-Test 30-35us, Al R4 84 A7 5,
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!
#4f . Configuration Data HUii iz 4Bytes, 7F Shift-DR 5 $is i Z M B AR AL FF 4R S A
(LSB).

7-21 Y-page RizFizE

( Start )

.

Move TAP to SHIFT-DR

.

Transfer 4 Bytes (LSB)

:

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

:

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

'

( End )

EEVAEE Flash Rz

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

BLH N EB Flash AT DAHE AR N A& sk flash (0 mad FE, (HE B BEMlRS
A Readable-pattern .44 %%. %} F GWIN i 5, S A Readable-
pattern J5 KX & i% Reprogram (0x3C) F1 Noop(0x02)w]fi A flash 4T
Readable K7
K5 ID Code (%),

& i% ConfigEnable 54 0x15.

& i% EF-Read 54 0x73.

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

5. fEiE 64 4 Y-page wije—1> X-page.

PR

63(119)




7 M E A TEIR

7.2 JTAG B

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

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

& 7-22 B EB Flash 2 E

ﬂ‘/ Start \

— Y- See ReadlDCode

Transfer
Config Enable Instruction
(0Ox15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(Ox3A)

v

{/ End \/4
o /

BB —1 Page (Y-page) #IiZ#

55—/ Y-page tHfl, {HF 5 N Flash 25510, W& 7-23 fr

o
Hde B o i A2 Bt AR AR

UG290-2.8
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7-23 i —1" Y-page BT T2

-

\J
Move TAP to SHIFT-DR

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

Y

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

e
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EFRBER (Background Programming)

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

[ 7-24 GWIN-4 ERIZFZHRIZE

( Start )

Y

Flash Erase |«

Y

Flash Program

NG
Y
Verify Flash Readback
N Y

Y

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

Y

Toggle
reconfig_N pin

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

End

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

Run-Test/IDLE

Shift-IR
(Transfer Sample Instruction
0x01)
[

v

Update-IR

@

A
Select-DR-Scan

v

Capture-DR

v

Exit1-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR
(Transfer Extest Instruction
0x04)
[

v

Update-IR

v

Run-TEST/IDLE

/’4‘;\
( End )
N4

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

4RFZSPEB Flash S AHR SPI-Flash

i FPGA 7] WAMNES Flash R i im s, T bl JTAG B
Fe kAN Flash.
!
GW2ANR-18/GW2AN-55 A #idt T — i SPI-Flash, %iff 75 GW2A-18. GW2A-55 #f
[, GW2ANR-18/GW2AN-55 4} MCLK, MCS_N, MI, MO FgANE Bl i =5 .
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7-26 JTAG #0425 5B Flash EEREE (GW2A (R)-18/GW2A-55 /INEHE SRR )

JTAG PORT

A

FPGA

TDI

TCK

TMS

TDO

Flash

MCLK

Y

CLK

MCS_N

Y

CS_N

DOUT

MO

Y

DIN

!
o ILEIN JTAG BN 4ufEsMiE Flash 1/ RG K.
[E 7-27 JTAG #O4%FEMNER SPI-Flash FEZEREE (GW2ANR-18/GW2AN-55)

N
< FPGA ']%
Flash
b | TCK MCLK CLK
TDI MCS_N CS_N
JTAGA PORT
™S Ml <«— | DOUT
<«— [ TDO MO T» DIN
!

VB A JTAG #: 92 A ik SPI-Flash /N REGEE, MSPI AN E I 28

JTAG ##: SPI #7438 Flash
e AR JTAG #: D 2mfE P58 Flash.
PR SR B JTAG 3 O PAFE R I 3N Flash 8 0, H A
EIT JTAG 54U, Master SPI i/ E % SPI Flash #4742 .

!
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Ki%k 0x16 ZJ&, FPGA ¥ JTAG 15 5 k% MSPI E i, LIECE SPI-Flash; 4
JTAG ENiHHZEE K INRE R

M SPI-Flash [l LI, 25— ehEds e Rcidis . wi: A2 Flash ID code,
K56 OXOF 184 J5 75 B % K — clock F[A]E 3Byte %4

JTAG 75 Z4E SHIFT-DR IRZS FALHL SPI HIR 7

7-28 432 SPI Flash R x=E

Yp | Seeread ID Code

JTAG reset ———

v

Transfer Program_SPI
Instruction
(0x16)

Erase SPI-Flash through
ITAG

v

UG290-2.8

Program SPI-Flash
through JTAG

@ y—| | Read SPI-Flash

Transfer Reprogram
Instruction Y-
(0x3c)

Verify successful

Transfer Noop Instruction
(0x02)

end N

SPI-Flash # R fE KK 7-29 Fiow:
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7-29 1#B& SPI Flash FIER~EE
Jtag reset
Jtag transfer
program spi
Instruction 0x16
v
CS set low
v
TDI send 0x06
( write enable)
v
CS set high
v
CSset low
: ¥
Q)
(7, TDI send 0xC7
Y ( write enable)
v
CS set high
Y:
( end )
SPI-Flash & TiFE:
1. JTAG Efi.
2. JTAG #: ) program spi Instruction 0x16 (LSB).
3. JTAG i) TCK ,TMS, TDI, TDO 15 52> fl#% 5
MCLK ,CS,MOSI,MISO.
4. JTAG #ifil CS Hifik, %] MOSI 5$54 0x06.
5. JTAG ##l CS $ifE .
6. JTAG =i CS Hifk, =il MOSI 5454 0xc7.
7. JTAG #Hi| CS $irmrs
8. 1 SPI &7 busy.
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9. EERrgiw.

SPI-Flash %sf2—1* page 7iifE, 4wfE SPI-Flash UL page N4z, &
it
7-30 SPI-Flash ###2— page 7%

\ 4

Jt?g tr;an”qs;ez DI send 0x06
prog P ( write enable)

Instruction 0x16
\ 4
CS set high
h 4
CS set low
h 4

TDI send 0x02
( Page Program)

h 4

TDI send 24bit addr

TDI send 256 Byte
data

CS set high

sdoo| weliboid abed
2

N
v

CS set low

h 4

TDI send 0x04
( write disable)

v

CS set high

Loop end?
(loop = fssize

SPI-Flash Zwf2—> page if2:
1. JTAG reset.
JTAG # ) program spi Instruction 0x16 (LSB).
3. JTAG () TCK ,TMS, TDI, TDO 15543 54 5
MCLK ,CS,MOSI,MISO.

N
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o o

JTAG =il CS Hifik, %] MOSI 5 #54 0x06.

JTAG ##1il CS 7.

JTAG #iill CS #ifk, =i MOSI 5§54 0x02 F1 3Byte (1Al
256Byte fs A .

JTAG i CS $im.

A SPI & 75 busy.

JTAG #%fil] CS Hf%, =i MOSI 5$§4 0x04.

. JTAG #%i] CS $ir .
. 5— page 4.

SPI-Flash [a] 12 3146 £ it SCAFRAZ I an & 7-31 Fross:

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

N

Jtag reset

v

Jtag transfer
program spi
Instruction 0x16

CS set low

v

TDI send 0x03
( READ)

v

TDIsend 24bit addr

v

TCK send one clock

v

Read one Byte <

Ajuan 7 salkg eleq peay

Loop end?
loop = fssize

v
—> CS set high

SPI-Flash [B]352 & 50 HE m SRR

JTAG reset.

JTAG #: ) program SPI Instruction 0x16 (LSB).
JTAG [ TCK, TMS, TDI, TDO 15 5 43 73
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TCK

TAP States

TMS

TDI

TDO

No ok

8.
9.

MCLK ,CS,MOSI,MISO.

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

JTAG #4] MCLK %k 3% —~ clock.

JTAG B34, —ik[Elis 1Byte.

B 52 5 E 5 5 N B IR SO AT Eex, Bt — SO0 4k 22 X R — Byte
B R5J5— Byte; WIHRA—ZIBEHIEI,

JTAG il CS hi s

[ S AR 6 435 T

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

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

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

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

4 Shift-DR

5 Exitl-DR

6 Pause-DR

7 Exit2-DR

8 Update-DR

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

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

TCK

TAP States @ B X @ A 0
™S [ [ [T L 008 (M5B IR R
TOI ‘ DR7 ' DRE | DRS | DR4 | DR3 [DRZ .DR1 |ORO »
TDO
1 RunrTest/Idle
2 Select-DR-Scan
3 Capture-DR
4 Shift-DR
5 Exiti-DR
6 Pause-DR
7 Exit2-DR
8 Update-DR
JTAG Boundary Scan (%% SPI Flash
A 53, 28 Boundary Scan 177 % 5 SPIAHEE I
RAKSLI SSPI Iy, M ZwAE A ¥ Flash.
Z 3K F ) Boundary Scan Chain KJE8 8 £, £ 2 A 20 & X v &
BIEPIRAS, W 7-11 Pros, & KIEMIK Boundary Scan Chain 58— X
SCLK 3Kz,
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& 7-11 MRS
Pins Name of SPI Flash SCLK CS DI DO
Bscan Chain[7:0] 7 6 |5 4 |3 2 1 0
(ctrl & data) 0 0 0

!

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

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

v

. Check —__
=~ IDCode /kY} See RaadlDCode

X
N

Transfer
Config Enable Instruction
(0x15)

) J
Transfer
BSCAN_2_SPI Instruction
(0x3D)

Y

Program (or read) SPI
through JTAG

/
Transfer

Config Disable Instruction
(0x3A)

e
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%HY Status Register (0x41)

Status Register 7E &3 A SRS F IR RH B, il 5

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

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

—H.

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

3 7-12 Status Register SHLE MEFAAXHIFE (—)

Device

Stats GWIN(R)-(1/4B/AC/4D)/GWINRF-4B
Register[31:0]
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 &R KA R, 0 XA KAERHIR)
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  GEFHA N RIIMESE N 1, MERBCN 0)
14 Security Final C&E T %40 N 1, REEZEMN0)
15 Ready(1 ®/RIEH, 0 FRR7H)
16 POR(1 £/RIEH, 0FRKRFH)
17-31 0

VE!

[ Gowin VLD &N & Flash #1524,
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& 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 #/n KA R, 0 KRR KEHIR)
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 Lock
18-31 0

E!

[ Gowin VLD &N & Flash 524

= 7-14 Status Register SECE MFLAEXHNEE ()

Device

Status GW2A(NR)-18/18C/55/55C

Register[31:0]

0

CRC Error Flag(1 £/Rr KA 1R, 0 FRNAKKAEHIR)

UG290-2.8
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Device
Sl GW2A(NR)-18/18C/55/55C
Register[31:0]
1 Bad Command Error Flag (1 &R KAHR, 0 RBRKR KA R)
2 ID Verify Failed Error Flag (1 £/Rr KA R, 0 RaRARRAEHNR)
3 Timeout Error Flag (1 #/n kAR, 0 RRKKAEFHIR)
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  GEFEEI T RRIINESE A 1, MRy 0)
14 Security Final (&E T %40 N 1, KREEZEAN0)
15 Encryption Format (1 /R A 1% s i sk
16 Encryption Key Match (1 F/R#%HIER, 0 R HER)
17-31 0

GWI1N 351 FPGA # 1t

RA T 7251 Bit-15 READY 1%-:_ T HUEE IR (7] 0x0. g IsE H 30 A
iR EFE CRC #51%. 451%Mmr4 . ID CODE TILEEB’—‘@

SRS B A7 %8 Bit-15 READY &[] 0x0, A EI S EOIR S B 17 2%
Bit[3:0] LAT E T HEE R I R A

RS ZF 748 Bit-13 DONE iR 2454 READY (L 30 RN N E
Y, oiERMAER .

GW1N Xk FPGA 1R S 7 #B [

0x0001B020(% 4= 4 B 1)< FPGA TVHL B R Ih (R B A L 72 v %
FIXFhilE, BRI 2 S 30 LA SRAM H 32 BT #.81d0E) -
0x0001F020 (Z24:hi B 1)7F %= FPGA CEC BRI,
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BPTRER DG O T WPIRES B A7 28R BB N -
Bit-16 POR = 0x1

Bit-15 Ready = Ox1

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

Bit-12 VLD = 0x1

GW2A 5% FPGA #1457
20 GW2A Bt AT gmAER, UL A REgmfE it FE AR, mfese
Ja, XS EINEE. Mg ul, XM RZLRERFEHERIGE A
0x0.

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

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

GW2A S FPGA #B1E K& 5 i #58 [/

0x02020( 24 hi R H 1)% 7~ FPGA CHC B L) (A G e A 77 i SR ix
i, INIX 2 SETUM SRAM Frise BT #8dE) -

0x06020(Z 4 B 1)78K 7~ FPGA Sl E 3.

B R #H s T Ol T PR Z A7 AR [FE A -

® Bit-16 = 0x0

® Bit-15 = 0x0

® Bit-14 Security Final = 0x1 8% 0x0 ({,_I-30)

® Bit-13 DONE Final = 0x1

® Bit-12 = 0x0

HRIRETHAB/NELER, S TN711, GOWIN FPGA /i K&
AT A

JE% status code #2£i8

7EFC B SRAM Bk Flash A7, ZHAUR4H]T status code A H iR,
WMRAE, BN RIEE R R
XFF GWIN(X) #71:
1. Ki%454 Reprogram(0x3C).
#47 JTAG Reset #1E.
3. KK I%5TE4 ISC-ENABLE(OX15), ISC-DISABLE(0X3A), ISC-
NOOP(0x02).
ZERT 100ms.
5. KUK I%£TE4 1ISC-NOOP(0x02), ISC-ENABLE(0x15), ISC-
DISABLE(0X3A), ISC-NOOP(0x02).

N

B

X+ GW2A(X) £ 51 :

1. KR Kki%E RS ISC-NOOP(0x02), ISC-ENABLE(0x15),
reprogram(0x3C), ISC-NOOP(0x02).

2. ZERf 100ms.

3. Kk Ki%FE4 ISC-DISABLE(0x3A), ISC-NOOP(0x02).
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7.3 AUTO BOOT FLE #3 ((W/NE 4 (LittleBee) K2

7 BB L Y
4. %ERF 100ms.
iLHN User Code (0x13)
User Code 3t:F 32 fi7, #HUiE4 & 0x13, /75 Read ID Code —
o
User Code ERIAME & FS XA checksum {8, F7E Gowin
Designer HEH#1 € .
EmEH (0x3C)
ZIa S EH &1 FPGA M flash Az HUCEE I SCf:, - E 2 SRAM,
i JTAG # Kk k% Reprogram (0x3C) #54 . Noop (0x02) &
4, AESRAEE IR, AR Ffkk Reconfig_N &l .
HUEEEEREE
7-35 T EEERERE
JTAG PORT FPGA FPGA FPGA
TCK TCK » TCK » TCK
z z Z
T™S T™S 9' ™S ol »TMS (O
[ o L
TDI DI > Z D > Z ™I % Z
a0 w ow ooy
TDO EB%TDO;‘—> %8%TD04‘—> §§§TDO
roe O e QO
< - - (S S
< —>

BlFEc
BIRESCE, IR o R BRSO B A b Ip B4k

7.3 AUTO BOOT ECE#ER, ({UNE# (LittleBee)RIEkX

)

UG290-2.8

AUTO BOOT FLEMI, &zt FiREr X /NE % (LittleBee) X Rk 5
K FPGA 7= i [l B2 a4 1) — A B0, R B (Arora) K ik
FPGA /= AR A B s BB, BEaiET, S LHELHERS
MR E RO, FPGA BRI 34T WA & Flash 2 EERrim s 52 B &

P B B, EefEEnt JTAG £ 0 il B s mfe 21
FPGA (N & Flash 1 (%K 7-4 JTAG Bl B R &R REED, KRG

79(119)




7 M E A TEIR
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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%

E!
W E Flash U BRAE— O ELBRA R, BOE B R TE .

7.4 SSPI EL EHER

SSPI (Slave SPD FCEMA, B FPGA{ENME1E, HAMT Host i@
it SPI 150 = 2 3k FPGA 7= S AT IE B 1)t 72

7.4.1 SSPI B E1R25\ &

UG290-2.8

SSPI # A S HI L & & IR 7-15 Fizs .
3= 7-15 SSPI L E &R &

B PR /O 2R B
,
R gS dr

RECONFIG_N fICH~F kb J55) GowinCONFIG it &

L AT A FPGA #HT 2w FEC &
RHF: 22 1E%) FPGA HH T4 AR B
LT RIS R R

RHT: R 58 g A2 D B B FE L B 2RI

it B 1k, READY FFHVRRHE

READY I/0

DONE I/0

I!
WHR 55 s
SCLK | LOPNINEE]
l,
N A
SO o) FPGA i tH %4 31 Host
Sl I Host 7] FPGA % A\ ¥4
l,
N A

MODE[2:0]

CLKHOLD_N e A AL

SSPI_CS_N SSPI FrikfE s, RHFHARL
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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.
#+z 7-16 SSP1 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 [a](SSPI PORT setup time) 2ns -
Tsspin SSPI PORT 5[5 (SSPI PORT hold time) Ons -
SCLK T By 2 HH 4 Hi i 42 (Time from SCLK
Tsclkftco . - 10ns
falling edge to output)
SCLK N[5 214 Hi = B 42 (Time from SCLK
Tsclkftex . . . - 10ns
falling edge to high impedance)
Tesnhw CSN = H P ik b % 2 (CSN high time) 25ns -
- READY _L7F#53] CSN ik H~F-i [8] (Time from 10us
readviesl | READY rising edge to CSN low) H
AN NS —
Tragysox | READY ETHAT RIS > SCLK i A (Time 10us )

from READY rising edge to first SCLK edge)

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

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

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

UG290-2.8

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

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

K717 BLEHES

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

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

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

SCLK MWMWL

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

Write Enable (0x1500)

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

DI % —— n >
cS \ /

Do

¥E!

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
UG290-2.8
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% LR B84, 0x1500 Al 0x3A00 54 KIS Pt A —2L, $54#2
£ CSARH a1, IR EIR B e MUE fim CS, WMAR XM 7 1152
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM),

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

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

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

Write Data (0x3B)

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

7-40 Write Data (0x3B) BFREE

LI i D

HMAMWJWMX_

Instruction(0x3B) ; Data

L.d

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

One Byte (MSB)

'
)
™

%
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7.4 SSPI it B =,

7.4.4 SSPI Configure SRAM iRIZE

1 Start )

Read Staus
Code

Y—

Erase SRAM

N

N

i

Init Address

Write Enable

Write
Bitstream
Data(MSB
)

Write Disable

UG290-2.8
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7.4 SSPI i B

7.4.5 SSPI Bt EE X EFEREE

UG290-2.8

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

E!
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 4wFESMEB Flash FE#EREE (GW2A-18/55,GWIN(R)-9)

L A 5] 2 5 A ) 2

!

o RERFRZ4 R5CHF SSPI 4ife /Ml Flash,

o /NEIERFIN GWIN(R)-9 #113#F SSPI 4ifEsMiT Flash.

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
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UG290-2.8

[ 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 N—— [|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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UG290-2.8

Transfer Program_SPI-

Flash Instruction e

(0x1600)

v

Erase SPI Flash

v

Program SPI Flash

end

7-44 SSPI 4%#2 Flash iR12E

See read ID Code

read spi flash

Same as FS file?

SPI-Flash &R F WK 7-45 Fis:
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UG290-2.8

7-45 #8R SPI Flash 2 E

w N

oselo

© N OBk

‘ 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

SPI-Flash # R iifE:

start.

Host MSPI %%/ program spi Instruction 0x1600 (MSB).
Device-SSPI [#] SCLK ,CS, SI, SO {5 57t fpga I P #7355 /x5
MCLK ,CS,MOSI,MISO.

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

Host MSPI #%#i] CS $i 5.

Host MSPI #zi] CS fifik, ] MOSI 5154 0xc7.

Host MSPI #%i] CS $iH .

fa A SPI 275 busy.

B o

SPI-Flash 4ifE—4> page ALK 7-46 Fizn, 4mfE SPI-Flash Ll page

NEAL, AL
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UG290-2.8

7-46 SPI-Flash 452 —1 page FiiEE

! CSset low —

Program_SPI-Flash

Transfer ) 4

MOSI send 0x06
( write enable)

Instruction
(0x1600)

N

o ks

v

CSset high
\ 4
CSset low
\ 4

MOSI send 0x02
( Page Program)

MOSI send 24bit
addr
h 4

=<

OSl send 256 Byte
data

CS set high

weiboid abed
2

N
h 4

CSset low

h 4

MOSI send 0x04
( write disable)

v

CS set high

Loop end?
(loop = fssize

SPI-Flash Zm#ft—1> page Jitfe:

start.

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

Device-SSPI ) SCLK ,CS, SI, SO 15 57F fpga 1 &4 %% K 3|
MCLK ,CS,MOSI,MISO.

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

Host MSPI #%#i] CS $i .

Host MSPI #%#i] CS Hif%, =] MOSI 554 0x02 il 3Byte HHuhl Al
256Byte fs Hd .

Host MSPI #%i] CS $i .
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UG290-2.8

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 EliEH KR BB R CERIZE

N

o bk

Transfer
Program_SPI-Flash
Instruction
(0x1600)

CSset low

v

MOSI send 0x03
( READ)

v

MOSI send 24bit
addr

y

MCLK send one
clock

Read one Byte |«

Same asFS file
Loop end?
loop = fssize

Y
A 4

—P CSset high

SPI-Flash [a]1 315 36 Bt i S AF A -

Start.

Host MSPI # /% program spi Instruction 0x1600 (MSB).
Device-SSPI ) SCLK ,CS, SI, SO {551t fpga 19 P95 7 3l % & 2|
MCLK ,CS,MOSI,MISO,

Host MSPI #%#i] CS Hifk, ##] MOSI 554 0x03 1 3Byte [t
Host MSPI #%#i] MCLK Ji%—™ clock.

Host MSPI [Hl 3244, — X [ali 1Byte.

AJlIan B sa1Ag eleq peay
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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#84F (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
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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 #:, (SPI$§4: 0x0B)

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

e  MSPI At BB I £p A PRANN KT 66.6MHz.

o YIHEPZE KT 30MHz /T 66.6MHz I 75 E AL H Flash = vy 240 hr
ik FASTRD_N &, #i{% FASTRD_N J&, W4h#HiE T KT 5MHz.

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

7.5.2 MSPI fii EEN FRE~EE
MSPIFE B 2 F [ 41 35 Flashiz iz i ) 7-50 77 .
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& 7-50 MSPI BL EER EFERERE

FPGA SPI Flash

— > FASTRD_N

MCLK » CLK
MCS_N CS N
MI [« DOUT
MO > DIN
[y
A

!
KN MSPI A F /N 25t . MSPI 220 MODE 1 GWIN(R)A “010”7, GW2A(R)H

“0007, HAth [ 2 &I EaEIE S K 7-1. MSPI B BR8P %A 5T 30MHz i
FASTRD N & fin] &%,

T JTAG 22 DR & H s gn F2 2400 Flash 2844 A 1 & B2 & -
7-51 fion. il SSPI % M mfE A58 Flash HERR ZEES %K 7-42,

& 7-51 JTAG #¥EO4RTESMER Flash BYEREREE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_ N » CS_N
JTAG PORT
» TMS MI [« DOUT
< TDO MO » DIN
& -
H =
¥
o LFEINJITAG £ O 4mAE4MNE Flash HIf/N R G, Hopth [ 2 & i g 25 1 7-1,
7.5.3 MSPI 2R B B 24,
B SR FPGA P2l L2 G H X F— IR B3 ) MSPI it & =
o
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GWAN(R)-9. GW2A(R)-18 Al GWANS ¥l i 7E I 7 ik 47 7 37
AbEE: B fE MSPI S E MR,  FIRESET DA% I S Rr 1 EE B E shidt
1T E BT E 2.

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

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

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

!

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

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

754 ZERE

UG290-2.8

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, ZHuhka62% H T in,
WIGE LERFIR -

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

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

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

R B2 A MOt B FPGA 23S 2 i B =R, AT —
B B 22 R A B 24w PeRE Sk 58 1) SPI Flash Bk ik pirde e 1 Ess
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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Ak, WRETA TAEMUS AR RS, B4 FPGA ¥4 442252 Flash Hb
ik, HZFIZKHL Golden Image.

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

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

Working Image 0x0 SPI Flash Address = Ox1

Working Image O0x1 SPI Flash Address = 0x2

Golden Image Ox2_SPI Flash Address = 0x0

AR, TAEME 0x0 A7 F BRiA 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 InEk kot H FPGA A SCHF 2 IR L B n#i 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 7.5 MSPI fit & 1 =,

7-53 % B T— BitStream RS zhitbht

W Configuration %

Feature sysControl

~ Synthesize Multi Boot

General

~ Place & Route SPI Flash Address |00OFFFOO0

General
Place
Route
Dual-Purpose Pin
Unused Pin

“ BitStream
General
sysControl

Feature sysControl

SPI Flash B94mTE

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

7-54 & B SMEB Flash HI4RFEHbHE

4% Device configuration ? et

Device Operation

hrocess Mode: External Flash Mode -

Operation: exFlash Erase, Frogram thru GAO-FBridge -

exFlash Erasze, Frogram theru GAl-FEridge

Frogramming Options

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

External Flash Options

Device: Generic Flash -

Start Address: Dae0I00000 | |

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

Ho

yE!

e Flash jazhtiht&1F K EE,

o HE 2 HICE AT VA LF EURRAEARE (KN, B IRE BB S T — AN Ee R
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

!

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 .
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7 M E A TEIR

7.5 MSPI Bt & i

7-55 —h Flash BEEE % FPGA E#EREE

i
4.7k
SPI Flash FPGA FPGA FPGA
CLK MCLK L »[SCLK L»(scLK
CS N|[—»MCS_ N
DO [——*| Ml
Dl [¢—— MO pouTt > DIN DOUT |——|DIN
< Q < S £ Q
© © © e © o
z 2 = s s Z g
20w S 50 w = 00w S
z O Z m < O Z " < O = m
w w o = w w O = Ww w <o -
o S X o o = oo =
-+ & - +
-+ - L & >
7.5.5 MSPI e B =3 A1 &
MSPI T &t i) 7 B an B 7-56 B .
& 7-56 MSPI TR FE
READY 71
| Treadytmcsl
MCS_N % /
: ! Tmspis . Tmspih .
MO £ i *
Treadyimck '+ Tmckn T Tmdk Tmclkp "
f Tmclkftco
Ml \ valid data }{ valid data }{
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 TEIR

7.6 WAL E R (U EH g (LitleBee) K S F)

SRR | SHE X w/ME | KME
Tmeiki MCLK i i FL P i 18] (MCLK clock low time) | 7.5ns -
, MSPI PORT % i [i](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 EFEHIZE—A MCLK i [7](Time

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

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

IARY

o JSBHIACE

HHr b B T ik i ik RECONFIG_N & il

7-57 MSPI X TH% FPGA X ERREE

FPGA

»(SCLK

»(DIN

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

READY

RECONFIG_N
DONE
=300W 940

1]

A A A

yYvyYyy

7.6 BRI EERN (/B (LittleBee) KK #)

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

UG290-2.8

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

!

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

7.6 WAL E R (U EH g (LitleBee) K S F)

UG290-2.8

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 R AL T 2 O B BRI R, 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

® XfT GWINS RF1™ i, A LASCRF R 3R MUS 1) 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 TEIR

7.7 CPU it B 5k,

7.7 CPU i E1&E5

CPU it B#i X, Host it 8-bit {7 78 M EHE M4 L X = =2k Sk
FPGA 7= it 7l &, CPU Bt B E N2 7-20 Fios.

UG290-2.8

%= 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

!

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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7.7 CPU it B 5k,

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

‘Write Data/CMD

UG290-2.8
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7 M E A TEIR

7.8 SERIAL fit B

* 7-21 CPU e BEARFSH
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.

UG290-2.8

% 7-22 SERIAL Fe EENEMIE 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 7.8 SERIAL I B 55

7-62 SERIAL BL ERER EHEREE

Host FPGA
CLK » SCLK
DOUT 7| DIN
Y
LIy SERIAL Fit B R 5/ B4, MODE {53 “1017 , HAbRE &ML S
#1571,
SERIAL EREERFFE

SERIAL fit B R F U E 7-63 Fis.
7-63 SERIAL BL B{ERF FEE

READY I,z_‘

SCLK f—\f

DIN Valid data Valid data Valid data

RN P 83k 7-23 Fis.
% 7-23 SERIAL Be BIRA M F&H
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 7.9 12C it & =

7.9 2C BEEHRR

V!

o /NE(LittleBee) K ik FPGA F= i Ab-T 12C fic B AR A, [FIA 2 #F Autoboot F,
W FHJE, FPGA 2 E TN E Flash 3zHU 457 3dE 58 s EC B . Autoboot Bt &
HHIE], 12C SDA 2R Zi R RN _EHOIRAS, BN AT RETCIEIEMACE; Ao, 8l
[ A5 4 SCL £k 1B = SRR/ EH T SDA fil SCL 855 Ehi i) C MiAs
B

o HHLE SRAM I}, TFEJIEMCAA/ER SRAM, FHHIRNEE Flash A%s. i
T LR A T ik b i % RECONFIG_N B k3 55: SRAM.

e  C A GW1IN-2 Fil GWAN-1P5 #3441 N ¥ Flash AN Sz Frili il J5i A= 12C #HAT 4
{HE 0] LU#E ] goConfig 12C IP #E4T4mFE, MIMSEIME =% SRFRE, Fhit
FH goConfig I2C IP £ N & Flash, #4115 25 2% IPUG795, Gowin goConfig 12C
IP H /#5853, TN715,Gowin goConfiglP(12C) = FIA kS 48 F i B

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 RCEEHERNEHEN
& 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 T ol T B
MODE[2:0] IL Qﬁg% B RS 5, READY LIS Rk
SCL |t PN
SDA l/OrM M NEPE, Bt ACK
yE!

U1 C A2 ) SCL AT SDA IR A A Elgs By, (Ham IR AN A& _E 4 Fa R .
12C i B AR AN SR R K 7-64 fls.
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7 e B AR 7.9 12C it & =

7-64 I2C BB RN EFRER

Host FPGA
(Master) (Slave)
SCL » SCL
SDA ’ SDA
7!
SRy 12C B B AR D R GE K, MODE By “100” , HiAth [ i & I ) 311 225 K]
7-1.

& 7-65 12C Bt E &K FE

o e W e o W W
<V VAR VAR

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

12C 2 H ATt 2, F M B PR I BGREAT Bt e oy, IS T,
SDA H1 SCL #B 4L T- & Hi~F-

< 7-25 2C L BB FESH

ZH SHE N

(12C Start)

JE S 24 SCL 2w LTI, SDA Mt FRfie i Fhl k.

(12C Stop) 1=

s SCL &= Hi P, SDA I it~ vl vy L~

A MNEBEME—1 7 ALeg 10 A7), T ARG ESZE

ADDRESS | HiAL AR AR

R/W B/ 5 AT P F AR A NS R IEEIE (0) b2 [ MHLEEEYE (1),
N eI }«H—I‘ AN \;, %T#

ACK ACKINACK fif 1%5435@& NS H S — 4 ACKINACK 37, 2 FPGA IE#f
iR [E 0.

DATA B — MNEHEA 8bits, I LA A UL A K%

1°C B4 EHIFTA DATA #ELL 8 fLy iRk ), RIEHPERIE DT
T, BLEERT B KR O JAEDRE A 2, BRI BB N B E . N
GO NIREAEI, FUE A RUNEAL (ACK f), RIS O 24 i) %
W7 iz NEE S N, B AR AL (NACKD, —eRoR
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7 e B AR 7.9 12C it & =

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 BRSNS E B it
K ER s g Hidik
GW1N-2
fii & SRAM (IDCode:0x0120681B) 100Khz~1.33Mhz 7'b1010_000

vE!
12C #:1F Flash, #ZfdH goConfig 12C IP 523K,

SR 2 B HLER AL, T 12C B = 3k FPGA 7= fhii AT IC
B, R R LT %M

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 BEEBSER 7.9 12C it B AR =

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

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

1 Stop )
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8 w&lkHE

UG290-2.8

81&"21&%}‘5

MPEH FPGA AT, Rt N REIEERER, Ax
PRI MRS5S SRR T — R e Ry i, N LR
TSI 1 e (1 2 Ak DR P AL o

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

=B BUR RIS B0 h .

Bo & FFiRaT
= A PR g AT RC B R AR, 162 WL N D RR:
1. HHATHCE H R ORI
2. JAShERREEAFHET AR, B B3R SN FPGA 77 i
3. IEFEPURRR B AN R T B AT S R A I B
R, AR E R O A ER ID, AR Sk
B LLRF AR TP 1D AT, R 3 - Bop seatATiReE, S0, A
JUEE Y LERF R BRI e N ARE R, TR T AR B
!
w2 3R FPGA P i BATRFE) 1D, BHMES AR R it AT IX 7. R m T

YRR A A AR S B BN T EE R ID SRIESR 4, P A SR AR L TR AR A
PR g R

BcEdiES

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

kExmRE

lid & se il )a, MRPEH e gmAE i B2, 80F 0 B IR B I #k 3
SRAM 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 I EEE0E 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 .

V!
B2 SR SN E Flash (176822 4 PE 55
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9 L F iR

BHFH:

i RAE

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

A RPN R

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

B 9-1 1 R BREREE

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




1 R AREERE KRt FPGA 4MEB Flash i#4T#4E, JCi%x N B Flash
g SRAM ATHRAEACE . A HMEREgRFESNE Flash B A2 580 FPGA
MODE 15 )% &, {HEMELT % JTAG 4efe4h 5k Flash (7732, W74
A I g R T B2
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10 SPI Flash #&#

1 OSPI Flash 1%+

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

J7 o

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

!

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

UG290-2.8

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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B A DRSS 2.

B R A BEHNSER
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Bk A RS E R

UG290-2.8

® A-1/NERRIE 1K, 4K, IK 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_.'.___
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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

Power-ON to POR Voltage

Hi-Z without pull

POR to Start initialization 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

READY=L
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POR release DONE=L Configuration done
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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

Pullup or Pulldown

Depends on EDA settings \
\

N MODE[2:0] Hi-Z without pull Hi-Z with Weak Pullup Input with Weak Pullup GPIO Input or Output -
RN E M AT TZEEDAH '\ 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
B2 B FIGPIO, 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 EE ), AR 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
’ 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
B 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 - DO 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 with Weak PullDown Hi-.Z with Weak PullDown = MCLK  (Hi-Z with Weak PullDown) Input or Output
(HEMSPIHET) MCS_N/D5 H!—Z without pull H!—Z w!th Weak Pullup H!—Z w!th Weak Pullup = MCS N Input or Output
MI/D7 Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = MI 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 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
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
(4ESSPIHETR) Sl H!—Z without pull H!—Z with Weak Pullup H!—Z with 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
JESERIALE ) 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 OQutput - 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 - M GPIO Input or Output by MSPI settings
(JECPUEX) 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
D0-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 - 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;:ZLZZ';”VL'EE ;icec;m,\;lnoeg‘éi‘iég’ SCL  (Hi-Z with Weak Pullup) Input
(FE12CHE )
SDA Hi-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup paiﬁ;z;:i’v?;:I:Eeﬁﬁg?‘;o{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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“-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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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) T3 T TR0 key, KR4 bit S 14 2 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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