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SSPI

QSSPI

X!

7£ Autoboot 5 MSPI 52 %5 H 51 %

PEEATICE . B SR 100MHz.

Fr. AN Host @it SPI #0i%t FPGA

7£ Autoboot 8% MSPI 52 % J5 [ 32
Fro 4B Host iEid QSPI Bkt

FPGA F= it AT B . B S FF
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N 355255 (1) pinout T 5
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[3]SSPI fit & # (. 5 MODEO i NME T
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AP R g EAH K 1 I RE NS 58 BC B DI RE, AT DAV E D E
/O, FI 7 AT AR 5 SEBRAS P A% HLBEAT 2 . T AT DURR i IC B A8 RV ) Th RE X
FREER], 62— SRR K

41 EEEMYIREERIET

4.1.1 L EEMT IR

iz 3R FPGA 77 i T SECEM R E IR 4-1 fos, Kbt
PR TR C BB AR 2 E AL R P R R ) B R L

41 EEEHTIR

GowinCONFIG
& AR g) e JTAG [, 10

soor | °C | SSPI | QSSPI | SERIAL | CPU
RECONFIG_N | \ \ \ \ \ \ \
JTAGSEL N | \
TDO 0 \
T™MS | \
TCK | \
TDI | \
READY 110 \ \ \ \ \ \ \
DONE 110 \ \ \ \ \ \ \
MODE[1:0] | \ \ \ \ \ \
SCLK | \ \ \ \
CLKHOLD_N/DIN | | \ \ \ v
WE_N/DOUT 0 \ V v
D7 110 \

UG702-1.2.1 8(83)




4 LB SN 4.1 LB A5 F 3 % 5 5
. GowinCONFIG
B R g;?% JTAG AT
2
sooT | °C SSPI | QSSPI | SERIAL | CPU
D6 1/O N
D5 1/O N
D4 1/O N
FASTRD_N/D3 1/O N
SI/D2 I/O N v N
SO/D1 I/O N v N
SSPI_CS_N/DO 110 \ \ \
SCL |
SDA I/O
V]
o REFSHE RN B IR AN, HHERIES% 3 IEML,
o T AMEERR T HEMIE iES% 5 iEHN.
412 EEHER
AN KA S 110 AR, =¥ SR FPGA P2 X Frb il &
B E ONE /O . BT &5 FPGA I H 5 R BT i B #21F
A, SECEARE MBI ENECE T M. iIERINE, s
PR, $2 M8 P a8 & R 38 100 58 20 Tl & BT D g
V)
PR EE S REDR, FEHRE AN E RS A - R B g /2. T
oM E R, T B TRE B AL, ZfF FPGA #E A PR BT IE M.
Ao & & A I E 4-2 s .
K42 EEME BHIET
W 4R W I Pt
. TMS, TCK, TDI, TDO fF N+ Hfic & &
BRUNRE 4, JTAGSEL_N {4 GPIO.
JTAGSEL_N 1 RN+ F & &
JTAG PORT ® JTAGSEL N=0, TMS,TCK,TDI,TDO
BE NEIE 1/0 Y e B A s
® JTAGSEL N=1, TMS,TCK,TDI,TDO
FEL B 45 5 1F N GPIO.
2C PORT BRINIRES SCL,SDA 1 % H e & & il .
WHE NEE 1/0 SCL,SDA 7ER: & 453 f51F A GPIO.
SCLK, CLKHOLD N, SSPI CS N, SI
B s \ N, _CS_
BUR 71 SO 1E A% FIR LM
SSPIPORT SCLK, CLKHOLD N, SSPI CS N, SI
BEAEIE O il SO 7EMiR B 4595 E )9 GPIO.
UG702-1.2.1 9(83)




4 FEE A 4.1 BB A S B TE T

W AR W B 1T Wi
B SCLK, CLKHOLD N, S\SPI_CS_N’; Sl
H1SO. QSSPI_WPN 1y HI T & 4 I -
QSSPI PORT SCLK, CLKHOLD_N, SSPI_CS N, SI
W B NIE 1/0 A1 SO. QSSPI_WPN 7Efit & 45 5 1E A
GPIO.
BRIIRZS B
RECONFIG_N — ‘ -
T | WE N /O fic B 25 5 1E N GPIO.
BRIIRZS B
READY : ‘ -
W B N IE 1/0 fic B 25 5 1E N GPIO,
DONE BRIIRZS B
W NEE 1/0 fic & 45 K 5 {F A GPIO,

¥E!

o [1IXF JTAGSEL_N AK# 2 H RI#M, EIIK JTAG BIHMEH RGN, EHF
7F FPGA L HRTHE{R 24/ MODE {H A2 FPGA #H4THCE 45, DL HAh FLAs
Bl semic B s . 1 ERE T T JTAG IR E G, S N i, JTAG
E AN GPIO.

e [2]SERIAL f1 CPU ML B &N I T 5 HA R B A LA, TiE g E N
GPIO, {H & qiX e i TAETE R H i B AR A v LU E N GPIO.

REEMNER

I Gowin R IL B A A :

1. FTH Gowin Z JFFR A A AH B 1) T A2

2. TERHFLFIEFE “Project>Configuration>Dual-Purpose Pin”, #1&l 4-1
BT

3. AN R TV L I R B O

UG702-1.2.1 10(83)




4 Fo B 4.2 Pio B R e SN
: (-1 A7
41 EEEMEREE
w Configuration
Dual-Purpose Pin
General Use JTAG as regular 10
¥ Synthesize
Use SSPI as regular 10
Genera |
v Place & Route Use MSPI as regular 10
Genera | Use READY as regular 10
Unused Pin Use DONE as regular 10
Dual-Purpase Pin
. Use RECONFIG_N as regular 10
BitStream
Use MODE as regular 10
Use 12C as regular 10
Cancel | | Apply

4.2 EEEEMITIRE R A

RECONFIG_N. READY #l1 DONE % il /& & Fiisi 2028 4 F B (1 &
LAt P 5 A AR AR R LA N 4 N A R B S A

% 4-3 EMIThEE

B IIA4 PR

Thae i

RECONFIG_N

VERNBCE S I, RN, BA W LR KB FAER, MM
T FPGA TSR B 5 7 2hfs, RECONFIG_N HifElt FPGA Toit
TR R ESRIE. FPGA L., ¥, FRESESS
MEFE B PRES, RERERZ G AR

TENEL B BRI, TE Ak 5 A>T+ 25ns FIK T )3 30
GowinCONFIG Fe & X, (H#s1F4 I MODE 15 B B F 8N £ by
WG P AT OB g 5 12 AR L, TR B 5 7 R A
REAHAT R E: /B8 GPIO B, RAEFTE output KA, Jyfi
P fic B AR AR T, H PR RECONFIG N & B 75K HA)4h
{H B N s T

READY

inout XRVE . EHCPFAE R, Hf READY fimit FPGA 4 gEdtfT
i B #FE, READY {55 Hif% /5 KA #34_- raifi k RECONFIG_N
17 KRS

TERTLEE ], #4 output 282, W LAHE/R FPGA 41l fe kAT
B s B AR E 440, READY 189 v s #5008 2RI,
] READY 15 548 MK H . 458 input 2874, F P ali@Ed H 5125
BUZE B4 N NI READY {55 LG IR L B 1T 72 .

YE9 GPIO i, ®] FI{E input B¢ output 257 . READY FI4E input %
B GPIO B FRER BT 67 HAIMREN 1, BN FPGA kit

UG702-1.2.1
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4 FCEE A4

4.2 Jid B AT g SN

B ALK

Thig g

fTECE.

DONE

inout R, FPGA It & I Ih b E15 5, BLE 5 DONE 5
SR

VENEC & & IS, 254 output 287, w LLR/~ FPGA i C & id 72
AT 4B E RIIN, DONE 55 AmdEF, #3400 TR
A MBI AR SR B KM, DONE 135 SR FHK - PIRAS
o4 input 287, B PRl B 5@ B AR R LK DONE
125 DIZEIR H N P B . RECONFIG_N 5 READY {34 BT
RASES, DONE 55 e R FIRES . T JTAG HESICE
SRAM i firf, DONE 55 MEEE %2 L.

YE9 GPIO I, #] FHAE input B¢ output 24%!. DONE FI4E input
K GPIO B FIRUEECEFF IR HAGEN 1, BNEREL RS
FPGA ikt N PR,

MODE

GowinCONFIG BL B LR 5. MENBLEE T, RECNHA,
WSS Nz, wZAIE 2-bit f7%%. FPGA b r B AR H - ik il &
RECONFIG_N i, #2444 MODE {8 i# NN ] GowinCONFIG
WA, w2 SR A 251 FPGA 77 5 MODE {# % 3 it B A5 =X,
WA AN HT R3S E S E AR, AL {tr MODE
EIHAR e R R Ok, AKREZE T RE MODE {81522 X1 B [#) pinout
FAt, BARESHEHNEEET PINOUT Fif.

MODE & JHI{E 4 GPIO i}, ] H{E input B output 4!,
WEFEENZ, X4 MODE HMURR, 752 #E b s sl i Pl %
RECONFIG_N A fg 4.

JTAGSEL_N

TERNECE SR, KA NN, WSS Nhi. WRAE SRR E
7 JTAG EHEHA GPIO, N#F FEHAT — RSB E 5
JTAG E 4N GPIO, JTAG & Thaedexk, H 7 nlaE i Hi %
JTAGSEL_N AT ; WA K& E JTAG EHEH, U JTAG
LB Shae—Er H. 1F GPIO I, A HAE input 2% output 2874,
!

JTAGSEL_N {5 JTAG FLE M) 4 NMEM (TCK. TMS. TDI. TDO) &&
N GPIO WHEAEH F% % JTAGSEL_N & & A GPIO i, JTAG & R fefE
NECEE I, JTAG &IV E N GPIO i, JTAGSEL_N H sk Nie & & .

TCK

TEONBCE BRI, SRR .
JTAG Be B R AT B N E . 1EDy GPIO I, "THIfF input

o}, output 2874,

TMS

TEOUBC B S, KA N, ERES B
JTAG BB AN AT SN E M. 1Ey GPIO I}, RHIfF input

o}, output 257,

TDI

YERNECEE RS, KA, WS Ehi.
JTAG e B AT HIE M A E ] . 1E8y GPIO I, m HE input
o output 257,

TDO

VENBC B & IR, 2RAC % .
JTAG fic B B ATE R B & . /8 GPIO i, wT FHE input

UG702-1.2.1

12(83)




4 EEWN A 42 EEE IR KA
E AR DIRedthig
oY, output 2874,
VENTC B & R, RACARIN .
SCLK SSPI. SERIAL #1 CPU Mt & B A I s N E . 129 GPIO I,
Al HAE input B¢ output 2574,
TENECE S S, BB, WHES T 4.
CLKHOLD N SSPI #1 CPU o BRI #hEi e & i /£ SSPI &=, =P
- B 1E CPU U, RHFE. 1N GPIO i, "H{E input
ol output KA,
SSPI CS N TENBLE S IR, KA, NS Fhi. SSPI AL E B M) ik
-V - 55, KHEFAER. E8 GPIO I, wHAE input 5% output 287,
S| VENBCE S BT, K8 %N . SSPI B K= 1 5 AT BRI N
Y24 GPIO i, B FAE input B¢ output 257 ,
so VENBC B A B, 2880 % . SSPI E B HE =X (1 B AT B 5 A
£ GPIO i, wJFAE input 5% output 287,
QsSPl WPN VRIS B B, 287 % . QSSPI Bd & AR 1 & AT S 4
- . 1E4 GPIO i, B FH/E input B¢ output 3574,
VENBCE &, RACARIN .
MSPI Bt B A X 130 SPI Flash 3 EiE#:(55: 24 FASTRD_N A&
EASTRD N HA P Iy i B R, (F64 0x03); 24 FASTRD. N AL HL I A
- RS, £ FK I Flash S e B EfR AN, ki S
kAN Flash B %8dE T . /E8 GPIO i, 7] FI4E input B8 output 2
A,
TENTCE S N, KRN
WE N CPU Mt BB A SR 5 5 1A E H: 24 WE_N A& I RoR
- TR 2 WE_N HKRHSFIN R RS #AE. /8 GPIO i, n]H/E
input B¥, output 2574,
inout 2RI,
DO~D7 CPU P B A i i N\ et e B, 8-bit f298. HR¥E WE_N {E
e DO~D7 B A% 7wl . /£~ GPIO B, ] FH/E input 5% output
HH
TENBCE B IR, KA, W5 T 4.
DIN SERIAL ic & 45 xQ i &8 47 B dm N & . 169 GPIO i, AT FIAE input
o}, output 2574,
TENBCE & IR, RACAHIH .
DOUT SERIAL Bt B AT E R &, R AE FPGA B HEE
— A g . 1N GPIO B, 7] F1E input 5 output 28754,
SCL YENEC B IR, R85 input. fEN GPIO i, R ATE input 2874,
SDA TENECEE MR, K850 infout. fE28 GPIO B, nJH/{E input 5%

output &7,

UG702-1.2.1
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5 fo B A TEIR

5.1 Be B A0

SEEEﬁﬁﬁJ‘?E

2 54k FPGA GW2AN-18X/9X 77 i J& T N B Flash HUAE % k8%
. FTF SRAM LRI a5 s G 2o NS IRC B R £, SR G
THEBAE; WM& Flash 3RS KA G HOR U SRR S B, &
B b A AT DS B JE B0 E S0US SR E 7 S AR AF B BT ER
H.

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
A EC B MODE A i 2 5%

5.1 BEEEH

UG702-1.2.1

FRREERRE

24 FPGA i VCC. VCCIO. VCCX fH Hi B, [ 3t /& e /)Mt FEL IR A B
FPGA #E N B AE: HEf € H RECONFIG_N R4k #h i o i i
IL>FPGA N #B H %+ READY F1 DONE % I>FPGA #Jt51L>READY #i
1 FERAE MODE B > % e 2 455 xS B e B 4004 AR 30 >FPGA M
fE>DONE $i >t A P

FPGA Jaahid f2 i 75 B it i fa e, FPGA LHL. #IdhAfk. DLRECE
i FEH RECONFIG_N & A e v th B B 1, FH P e
RECONFIG_N & 8 2= si /g L h. MEsfE L B B s ignr, firf
GPIO HymEBHAS, WHES N .

B2 Sk FPGA GW2AN-18X/9X 77 i 44 IR e B K4 i A7 4 A3 4 1)
YERIL B 53 % SRAM FI#/ERIXT P9 B Flash f#EAE .

SRAM #{E

% SRAM [H#AE 355 B 254 ID CODE #il USER CODE, iiHl#sf4:
REFAAEELLL SRAM Bt B . 234 ID 32 id BEfErarie, HfA
ID BiE B I [ 284 A ReHE4T L B ;. USER CODE J& A5 F /% ID CODE
FHE 2 g A X 2y AT 9 5 AR il SR RPIRES ZF 74810 35 FPGA

14(83)




5 fo B A TEIR

5.1 FECEIF

UG702-1.2.1

Mo E AT Ja RS E R, P AR T8 EIRES, IRSHFHFARINE LS4
%% 5-8. SRAM AL E RN T 2V R, WA RE 226 R EE SCRr
BALDIRE. WE T % f BRI e AT SR IE .

P& Flash #4E

XI N E Flash FIE/EQFEHERR . GFAEMEIEEE. nrdid JTAG,
SSPI. QSSPI. I2C Z&#O#1EHN E Flash, JTAG I8 R A KT
65MHz, SSPI. QSSPI I £f# % A KT 100MHz, 12C I #jf Z
100KHz~555KHz.

BTG 4 O R SO REIE BRAE SR IR, RIS SEREEE AN BN LARIR
SHEN N gRFEN B Flash #E, i 2 a4k o] DA% R A 1 e & 1E
WTAE, AESERE, (K Ffl%k RECONFIG N 5 %i% RECONFIG 54
B AT 5E AR LR TH o SRR 13E A N T 7R 2R i[RI AH SRR AN 2 S T 2 1135
o

BEEEMEH

M P A R BN, TERELEEWIER, #Hik FPGA
TARAE Ca M BT o P HECE ARy, w7 ehE i HddE 7
RIS, IR B s AL Al e 8 IR AT . MODE[1:0]H>kik
# GowinCONFIG M gmf2Rc B, AT 2 oAy nT LA A B
BN Rz A7 SO H e AR e iR, B A A BHAEE 4.7K, Nh AR
1K,

!
RECONFIG_N. READY #l DONE & 5 & MEEHR AR, TIRH P2 ellkEN
GPIO, #f575 BLARUELE AT B #AE 52 BT B AT A6 (H BUE IS BRRAS T 2 Jn PR L B 4 1

B2 ERHEFRE
P AT L R B I BT, HERF IR 5-1 P

15(83)




5 Pic B A TR 5.1 Tt & 240

5-1 ElE EMHERFEE

FPGA

DC3.3V { MODEI0]
| MODE[1]

u}—c/ RECONFIG_N
KEY

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

/2 /7
LED LED

o P HREKE MODE {ER nl 38 hndkiS I 5%; &8+ MODE & Ik 58 &5 3% H oK,
K (K] MODE & 5 25 7 UG972, GW2AN-18X #:4F: Pinout it &% UG978,
GW2AN-9X 814 Pinout F-fift;

e JTAG it & il 2+ READY Al DONE 5 5 HI{EXR A S % &

e RECONFIG_N. READY F1 DONE A #}35 H R i B LN AL EE, A2l & oh

&b
HE o

B L RRE K Pil & RECONFIG_N FEFE

T b A B ko it % RECONFIG_N (i 2 B an & 5-2 A1 5-3
R

[l 5-2 EHi LR FE

VeeVeox/Veco 7£

'
o

x

Tportready

READY

e

DONE /*

UG702-1.2.1 16(83)



http://cdn.gowinsemi.com.cn/UG972.pdf
http://cdn.gowinsemi.com.cn/UG978.pdf
http://cdn.gowinsemi.com.cn/UG978.pdf

5 fic BT IR 5.2 AUTO BOOT fi &
& 5-3 il & BT FF B
RECONFIG_N P £
# Trecfglw P
READY 5 e I
iﬁTrecfgtrd?n Treadylw D
DONE Trecfgtdonel "
fREE(Arora) X ik FPGA 7 it Al K I Fr 283k 5-1 fow.
& 5-1 B=¥ 546 FPGA GW2AN-18X/9X =@ EFT EEF RECONFIG_N fili &
B¥
ZHAIR ZHE XL RAME | BKE
_~ | POR % READY (1) EFHEHIEZE (Time
Teorread(MODEO=0) | ¢ bR 1o the rising edge of READY) | 35ms
_ POR #| READY ) AT AE (Time
Teorready(MODEO=1) | ¢ bR to the rising edge of READY) | 10ms
Toecta RECONFIG_N i H~F ik 5 25ns )
reciom (RECONFIG_N low pulse width)
RECONFIG_N T [#/5%| READY ZZ{KH,
Trecfgtrdyn %ZEGEFJ‘@ (Time from RECONFlG_N - 70ns
falling edge to READY low)
READY {&H-Fllkyi % 5 (READY low
Treadylw . TBD -
pulse width)
RECONFIG_N F##7%] DONE A& Fi~F
Trecfgtdonel frIF%E (Time from RECONFIG N falling | - 80ns
edge to DONE low)
52 AUTO BOOT Bt &

UG702-1.2.1

AUTO BOOT BCE M, &z FHEr X dE S 2k FPGA 7= i IR
PR ) — AL E AR, BRI, SO H L HE R IER AT
B0, FPGA BT B47MAE Flash fthilk 0x000000, LA Quad SPI
WO R AR B 52 L & - GW2AN-18X/9X £7%1] FPGA ¥k E B 5
RCE, BP A5 EEshEE RME, #8440 BLH 3 M 0x100000 Hihk it 175
TIRFE B, SECE KRR KRB ID BAEHR, CRC RIGHIR. T8

LR HINERSE .

F P B 8 s e, B0t f Z0E I B A g2 2 FPGA N &
Flash #, 4 &% b EK P ik %2 RECONFIG_N & IR, 8 F
2 [ i R B se AL B A . N Flash AR B2 45 o fic B 1T
FEL T N R], T TAERCR

AUTOBOOT A F 244 MODE[1:0]i% & N “017, HHEE %k, 2ot

17(83)




5 Pic B A TR 5.3 JTAG L&

WIAFT LA JTAG. 12C. SSPI. QSSPI X it & SRAM E{ Flash.

5.3 ]TAG Bt &

5K FPGA 77 1 JTAG fic B AR 05T & IEEE1532 b i Al
IEEE1149.1 i1 S bR

JTAG fic B #8020 LURFR 2 BN 2 & = 2 54k FPGA 7= i 11
SRAM 1, P JEIC BRI E K. Bk SmpTa E 3N FPGA =

Fr JTAG Bt B,
5.3.1 JTAG EeBEAER
JTAG fic 8 8 X 1 AH S I 2R 5-2 A

R 5-2JTAG EEEERRNERENX

B I 42 FR /O 28 i B
- N ¥ JTAG &M GPIO & N B, i

JTAGSEL_N LS S hr A 2
TCK! |, 359 hr JTAG HATH BRI
™S |, 55 -4 JTAG #1750
TDI L3S B JTAG #475dm%I N
TDO O, W55 4 JTAG H T8 H

V]

[1]1 TCK #1E PCB Li%H: 4. 7K FHiHiFH.

UG702-1.2.1 18(83)




5 fo B A TEIR

5.3 JTAG [iL &

5.3.2 JTAG BLEER EEREE
JTAG Bt & # e i ok 2k 5-4 i
5-4 JTAG BiEER EETRERE

JTAG PORT

FPGA

| JTAGSEL N

»{ TDI

» TCK

» TMS

TDO

7!

JTAG A B A A i AN

He

Ok B

=T 65MHz.

Fo SR FPGA 7= 5 S2Fr JTAG Ze8Ee/E, BI, #8—4 FPGA 1
TDO & iE#ES] T —/ FPGA ¥ TDI &, Gowin Zwfeiift<s A 5hik 5
FEfE— N FPGA 284, WIKHHTECE . HeEEE B i iER s B 5-5

N
E!

+ E YRS AEHE F I GW2AN-18X/9X 7= it N & Flash, k4 H GAO-Bridge (sFlash
Erase,Program,Verify thru GAO-Bridge)J 53X, ##1&iE2% SUG502, Gowin
Programmer /#] /' #55 -

[ 5-5 JTAG BB EENEZREE

JTAG PORT

A A A

FPGA FPGA FPGA
TCK TCK TCK »| TCK
Z| z| ZI
™S » TMS O ™S 4 » TMS
TDI TDI % TDI L TDI >-LZL
> b4
E ou E ouw aYe) '-'ZJ
<O Z2 <O Z <O 5
TDO ww O TDO ww © TDO '-ULUDTDO
xre o xre o o W
N—] N—] \_I_»
—>

UG702-1.2.1
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5 Pic B A TR 5.3 JTAG L&

DONE. RECONFIG_N /% READY {5 S5k & /& 15 %5

5.3.3 JTAG EEEEA K F

JTAG It BB 7 i Bl 5-6 Fiw s
5-6 JTAG Ee BRI F

oKk i Ttckftco | Ttckp : Tickh : Ttckd
— » y —
Po0 Tips Tiph g Tickftox
TOI : ;
™S X X
oo valid data valid data

HEASH S LIk 5-3 Fs.

#+< 5-3 JTAG BEEEXTFSH
SRR | SHE XL w/ME | ANE
TCK R34 H g B 2 (Time from TCK
Ttekftco . - 10ns
falling edge to output)
TCK T B 3% H = P ZE (Time from TCK
Trekftex . . . - 10ns
falling edge to high impedance)
Ttckp TCK W8 # (TCK clock period) 40ns -
Tickn TCK I i ~Fif 8] (TCK clock high time) 20ns -
Ttex TCK I Pt [A] (TCK clock low time) 20ns -
Tips JTAG PORT #7if i (JTAG PORT setup time) | 10ns -
Tiph JTAG PORT f£#H[E] (JTAG PORT hold time) 8ns -
5.3.4 JTAG HXH B HRIE
TAP RKZSH

DA T7 1] RS S AP 2 W A7 ae B w7 A7 s, A E4R % TD
A TDO Za). —fkit, FELw e Tk Hamm s 5 Fa, IR
SHUERF, A FFsk— MRy Ron TCK AR i TMS (IR HPRIRES,
ER. 5—A JTAG 545, %4t Run-Test-ldle R TRAF 27D 3 A
J 3.
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5 Pic B A TR 5.3 JTAG L&

5-7 TAP }R7sH1

1 CE'EST-LOGlc-RESET}

5
o(" [ RUN-TEST/IDLE ! —..[5ELECT_DR_SCA@1—.[SELECT-IR-SCAI\DJ
1 - 1
CAPTURE-DR

TAP 4L

A RFF TMS N HF G4 “17) IR TCK imf N 2=/ 5 Mikid
fkrh (BEEHEAM J5, S TAP B4, M LBt T H e RS )
TAP RSN 4 il B B B ARAS, X JTAG #2: A2 4R E A7 .
!
ZAREARE ST CPU R4k
!
e  7Ei A Shift_ DR ¢ Shift IR IRAHS, TDO _ERIHHEM TCK 1R I U6 2%
7E3EN Shift_ DR 5 Shift IR RAK, o AR,
7E 55 JF Shift_DR 5 Shift IR I, Hd#ifefr
I S HA ) B (1 S I LSB;
—HEAL, FrA R AR b E R

HSHFERNBETFHR

BRI E R AL AN, IRASHLIR AT S| A S A A .

o {4 W A (IR 4
o HEdifrar (DR) .

TEFR 2 ZF 72 e, 7E Shift IR RASHES, fRikHdkeids &4 1
RFAEA, SOBH R LSB 5, RBIEALE k%, %] Run-Test-
ldle JEfE<RIAIECE, WK 5-8 PIoR.

TEERE Z AP 2 e, 76 Shift_DRIRER, &R HHEEHE 445
fEafrds, Wik 5-9 . Hdla A5 KM LSB it 2 MSB Uik 1 AR (f

UG702-1.2.1 21(83)




5 Pic B A TR 5.3 JTAG L&

& 5-8 £ S FFEes AR F
e [ L e
™s o] I

/D@
ADER
4P states NI © X 0 SHIFT-R @ (@ xE

(@ :Select-IR-Scan @ Exit-R (&) Run-Test-ldle
[Z) -Capture-R @ -Update-R

5-9 HiRFFRVIERFF
LS I e Y
s T \ I
| L ER R CN e CEVE
o0 NI @ oo oo ooz ¥(oos oot oo {ENEIR.

AP states NI, SHIFT-DR @ X@ X6
“Select-DR-Scan @ ‘Exit1-DR ‘Run-Test-ldle
“Capture-DR Update-DR
=E!

o IRAFAAIIEKIEN 8 fiL;
IRIEPILFE R4, BT AR KT .
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5 Pic B A TR 5.3 JTAG it &
Y ID CODE S£41
ID Code B[l JEDEC ID Code, & FPGA Z8ff— AN IEAFRIRA,
=2z FPGAID Code KN 32 fir, FRAIH T E=ilisr FPGA ) ID
Code.
%% 5-4 Gowin &4 FPGA =& ID CODE
Gowin FPGA Device Family ID CODE
Device Part Manufacturer ID
Device Family ) Bits 11-0 ID CODE
Bits 31-12
h81B
GW2AN-18X h00004 h81B h0000481B
GW2AN-9X h00005 h81B h0000581B
BEH FPGA HI484 72 0x11, LA PR LLEEEL GW2AN-9X ID Code A
Bl R JTAG B TAE 77 .
1. TAP Efi: TMS B Am T, ESKIER/D 5 AN,
2. BIPIRESHLM Test-Logic-Reset #] Run-Test-Idle;
3. BAEPRESHLE Shift-IR, MRS T4 %1% Read ID 84 0x11, &
7 (e —0n) KIEM R ERENLE] Exit1-IR, BRI & @7 K& RT
TMS Z'& T &1, K 5-5 4 8 N8 A &ik 0x11 ik #H TDI
M TMS FH{EARAL, B FE 5-11 .
= 5-5 RiX#ES IS TDI #1 TMS HYEIEL
TCK1 | TCK2 |TCK3 | TCK4 | TCK5 |TCK6 | TCK7 | TCKS8
TDI value
(0x11) 1 0 0 0 1 0 0 0
TMS 0 0 0 0 0 0 0 1
value

UG702-1.2.1

4. BIPRENL, M Exit1-IR £it Update-IR J5 [ 5] Run-Test-Idle, 37
Run-Test-Idle iz47 2 /b 3 /M & 11

5. BIPRASPLE Shift-DR, &% 32 MNEHER, JHAESS 32 AN ph k%
BT, B TMS A& HSF, 58 32 AN e A R EE, Bk Shift-DR %
Exit1-DR. iXE, K% 32 M EIAT iz 32bits #idE, BNy
0x0000581B, 1K 5-12 ffiw;

6. FIPIRASFE] Run-Test-ldle.
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5 Pic B A TR 5.3 JTAG L&

5-10 3EEY ID Code IRSHLTRIZE

N
( Start )
/

.

Move TAP to Shift-DR
A

Move TAP to Shift-IR ‘

Transfer 32 clocks to

5 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-Idle
\— f( End \w

5-11 i&£EY ID Code #E4-0x11 35883 FF

TCK

TDI [\ [\

TDI Data XIRO{IR1 Y IR2 X IR3 { IR4 X IR5 { IR6 J( IRT )}~
™s [\ [
AP @ J @40 f®) ® L ® X @ X @
TDO

(DRTI @SELECT-DR-5CAN (3SELECT-IR-SCAN @CAFTURE-IR @SHIFT-HIR @EXIT-IR @HUFPDATE-IR

[ 5-12 iE£EY ID Code(0x0000581B) %% &5 75 281/ (6] A} FF
ceipipininipininSnininininininininininSniny ainininEninEnEnle

TOI i

00 J/ \ / AN 7
OO Data ZZ7////777/7/77777774 D0} D1 { D2 { D= ) D4 {05 J(06 ¥ (D7 ¥ D& \D10)D11 (D12XD12XD14)D15)_ || XD2¥ps0)oatype2 )77 77

™ws [\ i /A

e ® / @

@RTlI @SELECT-DR-SCAN (@CAPTURE-DR @SHIFT-DR ®EXIT-DR @UPDATE-DR
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5.3 JTAG [iL &

UG702-1.2.1

B E SRAM B

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

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

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

SRAM HIBCE, TN Host ic & SRAM K AE, 411 5-13 Fros.

1.
2.
3.

No oA

o

10.

5T JTAG %, TAP EA7;

FHU# 7% ID Code, 167 ID CODE 72 75 UGHL;

% % StatusCode, 1 Ready fii24 0, &i% Reinit 54 Ox3F;E(#

1 SRAM CUHEFLE, #EBR SRAM, MfES% “ I SRAM [HiiFE "

#2i% ConfigEnable 54 0x15.

) i% Address Initialize 54 0x12;

% i% Transfer Configuration Data 54 0x17.

ek A %) Shift-DR (B arf74%), ¥ Bitstream Data M v 146
(MSB), BHLAIE, FIEEMEBHERCATE N, IFE%) Run-Test-Idle

KA

%% ConfigDisabled 54 0x3A;

3% Noop 164 0x02, &R Al B iife.

U5 [\l Configuration Data #E4T/2%:, 1654 “15H SRAM Kt

2,
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5.3 JTAG [iL &

UG702-1.2.1

[ 5-13 fit & SRAM #R12

< Start >
Check
ID Code Y

N

See Read Flow

*:

Relnit (Option)
or
SRAM Erase (Option)

A

Transfer
Config Enable Instruction
(0x15)

A

Transfer
Address Init Instruction
(0x12)

A

Transfer Write Instruction

(0x17)

A

Transfer Bitstream(MSB)

A
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

e

N

Y-

End >

See Read Flow

(e )

i%H SRAM BUFEE

Wk WTHEERE BT, SRAM BUHEERIAAYE o vF [l L.

M FPGA ) SRAM [X I HL SRAM 4, E /e IRIES A SRAM B
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5.3 JTAG [iL &

KHCE 2441 (Security Bit), 224l T4

BT

I cdls,  PRUERE %

& BRMTERKERE, )N SRAM BUEIFEHRE N 1 GaEsr).
EmEERET, FPGA X5 AH#E#E4T CRC K5, LA IR EdE 5 A IE
i, CRC f&&iit, nILMENACE SRAM IELEEHLHE]

%2 5-6 3%1F SRAM it HEfnit i<

Device

Length of one address (bits/address)

Count of address

GW2AN-18X/9X

3376

1342

N VEAE A A B AE, Wi 5-14 Fs.

HowphE

) i% ConfigEnable 54 0x15;
3% Address Initialize 154 0x12;
%% SRAM Read 354 0x03;
¥ PIRANLE] Shift-DR (Kl F 748D, Kk EEE N, 15

Z W3R 5-6. 1EKFERG— BRI HE TMS, BEE] Exit1-DR, 1t
i TDO 2B B K B i . 55 71 2] Run-Test-ldle;
5. BEESRA, FRUGRE—ANHIEREE, Hibhk4 H 3 B,

o

)% i% ConfigDisabled 154 0x3A;

7. K% Noop 154 0x02, ZRiHUiTE;

UG702-1.2.1
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5.3 JTAG [iL &

UG702-1.2.1

5-14 B SRAM HI7I2

e
( Start

Y

I
\ J

Transfer
Config Enable Instruction
(0x15)

Y

Transfer Initialize Address
Instruction (0x12)

Y

Transfer
Read Instruction
(0x03)

- —

—»—Next address is valid ———

—

|
Y
v

Read data of one address

Compute the
checksum(16bit)

Y

Transfer
Config Disable Instruction
(0x3A)

4% SRAM BORRE

oukwnhpE

MEHEE SRAM I, FFEERCOF/ER SRAM. FFEWIT:
#2i% ConfigEnable &4 0x15;
%1% SRAM Erase 54 0x05;

3% Noop 154 0x02;

ZERS B, Run Test 2~10ms;
%1% SRAM Erase Done #54- 0x09;
3% ConfigDisabled 154 0x3A;
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5 fic BT IR 5.3 JTAG it &
7. Ki% Noop 54 0x02, ZEHifE:
!
e 7ERKi% EraseSram (0x05) 154 . Noop (0x02) ZJ&, H&5 LM% K a) S 45 HyE R
ek

e  GW2AN-18X/9X ZZ it [H] N 6ms;

A E Flash fmIZER

52 SR FPGA GW2AN-18X/9X 7= i N B 16 Mbit Seiral Flash 17
fitigs, JTAG #2ftS SPI Wr R JtE N & Flash, fx KIEAEMIESCF;
65MHz.

JTAG 2t rI2E SPI hil, Sk S5hriE SPI 24—, TMS XJ M
ChipSelect (/CS) {&%5, TDI XM DI {5, TCK X}) SerialClock

(CLK) {5, TDO Xt DO 5. WS HhriE SPI XN, 1%
TODI s 1 5 e — BT8P A . 24 TMS Hifik )5, 7ERIE— Colck 2
J5, AR DATA, J+H DATA i — BIT 25 TMS —ji&hi &,
N BT

|

|
TCK | | . |
----------- 1 ri— : r===
L0 b — L4 L
< >
DATA
TMS | i
e mEEEmeEsssmemssssEsss - |
TDO | |
J& F Flash Zmfgis

UG702-1.2.1

fEgmAE Flash Z A, 2K JTAG #% HEIE A &8 Flash 26 4%,  Ki&Fr
#E JTAG 54 0x16, HDW] 5 s, BRHZE, JTAG # MU TAEE
Flash Ja 2t~ , #9285 SPI ML, AFHCHE JTAG 54

B Flash 4fE4EX

B E L 15 I TMS =ik, RITTIR H Flash Zmfeizt, HiR
HIZK SPIHEN, WA 3] JTAG FRAEELT, W JTAG Whistn (7L B
k. R
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5 Pic B A TR 5.3 JTAG L&

N E Flash $#§4-WriteEnable (0x06)

TCK | | L
----------- - I !
™ [ | o
| |
« 0x06 >
™S | |
| |
DO i i
WriteEnable 54 ( L&D Ak E Flash Status Register '] Write
Enable Latch (WEL) f7, WEL {447t 5: X Page-Program. Sector
Erase. Chip Erase A & . £ TMS MK H FIFE— A EH (TCK)
Ja, FK1e4 “0x06” A HEm AN (TDD 5| L, 0x06 K5 —1 bit 17
“0” FRBE TMS 7£ [F]— NI & 3 N 58 R
PIE Flash #54-WriteDisable (0x04)
WriteDisable 154 T 5 & Flash Status Register [] Write Enable
Latch (WEL) fi, 7& TMS AMKH-FIAE—DuE I (TCK) 5, H#ia
4 “Ox04” B NEHEHN (TDD 5| F, 0x04 [f)5—A bitfir “0” R
B TMS 7 [7]— N8 & 3 P 58 B
| |
TCK | i | L
........... . ! |
™I . I _—
| |
] < 0x04 d
T™S | |
TDO i |

A E Flash $#§4-Read Status Register-1 (0x05)

Dummy

[ ]
ek [ Uiy iuduyL

o —

N
0x05 I
|

TDO 6609900

! Status Register-1 2

Read Status Register-1 154 F T35 —1> 8bit IR 748, 7E TMS
RHEAFIFAE— DI B E ] (TCK) J&, KR4 “0x05” £ TCK _ETHI
R NEHERI N (TDD 518, £ 2 4 dummy clock f&, Status
Register-1 [R5 TCK 1) T FE#T A TDO & E H, s A 30z

UG702-1.2.1 30(83)
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5.3 JTAG [iL &

———————

(MSB) fEHT. W NE.

Read Status Register-1 3t 8 fiz, F S[7:01%7~, H S[0]%& 7~ BUSY
£, *4 Flash 4+ Page-Program. Chip Erase. Sector Erase %%l f£iT,
SIOPK 4 A Bh BB AL 1. XAVIRAE R Flash 4bF BUSY IRZ, Ami p H A g
L, MEELSR)E, SO EZNEE N0, LAk kit HAmIES .

A E Flash }#§4-Read Data (0x03)

Read Data 54 H T M Flash s BUEZE M EHE, £ TMS NCHAFIF
FE—AEE R (TCK) Ja, 8<% “0x03” £ TCK LI s N &ds
N (TDD 5, SRJE¥ 24 frihtbR N ¥dE (DD 51, HE02 4
dummy clock J&, bk R AE TCK T BE#E A TDO B A,
AL (MSB) TERT. 4 [al i3 A — bk iny, Mk 2 5 3k
W, ARVPRISLES AR, A i — 2184 T DL HUCEAS Flash (13
o B

Dummy

W T @@ @@ por e
‘ & Z24-Bit Address I i Data out 1 i
™S — ] < %
Do 61001010660 0
UG702-1.2.1 31(83)




5 Pic B A TR 5.3 JTAG L&

A E Flash $§4-Page Program (0x02)

Page Program 184 H T} —1 page L —MEE A O # R
(OXFF) HI7T5. fERCE 2 A5 WriteEnable 54 . 84-7E TMS K
RSP B B (TCK) J5, K184 “0x02” 7& TCK b Fh- B fi
BAEEEH AN (TDD Sl#, AR5 24 frsht- AEdE (DD 31, K5
1% MSB 77 U B FE N B s (DD 51, TMS 7 M3 A R EFIC S, IRTE
B — N ESG—A bit AL EE FREE TMS iz 5 i 7E [5] — AN 8 R #A
DI 5. wnF A

———————

WLy, | Leee-00e0000000600—
| e 24-Bit Address | Data in byta-1 i Data in byte-2

™S | o ~

TDO i i

|
L 00000000 Gomum— 20000000
|/ Data in byte-3

Data in byte-256

I
I
|
vl
|
T
I
I
l

TMS ! |

UG702-1.2.1 32(83)
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R E Flash ¥4 -Sector Erase (0x20)

Sector Erase 54 H T k1g e M X (4Kbytes) WETA EdE, #hr5
)5 Flash $E %2 3] OXFF R . ERIZIZIES 200, UH5ER
WriteEnable 154 . 584 7E TMS AL HAE— M2 E B (TCK) 5,
¥H84 “0x20” £ TCK TR EF AZ M A (TDD 51, )54 24
R hE B NEHE (DD B, EHhE )G — bit i, [FEE TMS & E
NP

ek [y Ut
01 | BEE-OEOE—

| |

|

P A |
S I 02 I 24-Bit Addross .

A& Flash $#§4-Chip Erase (0xC7/0x60)

Chip Erase 154 FK#£kk Flash W AT A $ds, #5REFTA $dE N 1
(OXFF). TERIEZIELZHI, WI5ER WriteEnable $§4. 847t TMS
RS IREE — NI B E ] (TCKD Ja, K84 “Oxc7” 7 TCK _ETHE
g AEIEH N (TDD 51, 0xC7 Hi)5— bit fif “1” ERHE TMS 7£
[ — AN B R A Y 58 B

0xC7 >
|
|

N
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5.3 JTAG [iL &

BCEAE Flash KiiEE

‘ start ’

y

Read Status

Code
I
N
Ready Down Y——) Relnit
N
Y—) Erase SRAM
N |
N

]

Enable Flash
Config-mode

Chip Erase

Page
Program
loops

Disable Flash
Config-mode

Reconfig FPGA

End

UG702-1.2.1
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5 Pic B A TR 5.3 JTAG L&

JTAG Boundary Scan #R3\J5%% SPI Flash

R R, 214 Boundary Scan )7 it Zs 5 SPIAHER B
SR LI SSPI IS 7, T4 A2 A #E Flash.

Z 2K F 1 Boundary Scan Chain KN 8 i, 4 2 A 4] &% N4
BRIRPIRAS, Wik 5-7 For, &RIEPIIX Boundary Scan Chain 58 —iX

SCLK IRzl

3R 5-7 EMIRT
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 KRHA;
e data:0 FRMKHET, 1 RREHT.

5-15 3l Boundary Scan #&3\4&fE SPI Flash HETREE

( Start >
Check
ID Code Y- See Raad ID Code

N

y

Transfer
Config Enable Instruction
(0x15)

Y
Transfer
BSCAN_2 SPI Instruction
(0x3D)

A

Program (or read) SPI
through JTAG

A
Transfer

Config Disable Instruction
(0x3A)

A

e
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5.3 JTAG [iL &

%HY Status Register (0x41)

Status Register 7E &5/ 8 AL S 28RS G IR AR B, 8 52
Status Register, T2 HIWr 2 FPPRES, kB2 S ) wakeup. 7215
FEAEME T %5 . Status Register 354 32 fi7, #HUdE 472 0x41, B 75
Read ID Code — (.

Status Register [ X W& 5-8 Aiis .

& 5-8 Status Register SBCE MEHEXAI%ZE

Devic
e GW2AN-18X/9X
Status
Register[31:0
0 CRC Error (1 X/ KARTR, 0 RIRAKRKAHR)
1 Bad Command Error(1 £/ kK AR, 0 KRR KA IR)
2 ID Verify Failed Error(1 £nKAH 1R, 0 KRARKAERIR)
3 Timeout Error(1 /xR, 0 RRRKAEHIR)
4 Autoboot2nd Failed Error(1 /8K AHR, 0 KKK AEHIR)
5 Memory Erase
6 Preamble
7 Edit Mode
8 Program SPI Directly
9 Autobootlst Failed Error(1 F/m K AR, 0 RRAKRKEHIR)
10 Non-jtag Active
11 Bypass State
12 12C Flag
13 Done Final State
14 Security Bit Final State
15 Encryption Format (1 F/xf8H 1 s 3 i )
16 Encryption Key Match (1 F/RZHIER, 0 FREHER)
17 sspi_mode,
18-31 0

UG702-1.2.1
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5.3 JTAG [iL &

JE % status code 1%
7ERCE SRAM BikE% Flash A, ZAf{R 477 status code H1#A 1%,
WA R, ER T IR R
1. KRk Ki%£+E4 ISC-NOOP(0x02), ISC-ENABLE(0x15),
reprogram(0x3C), ISC-NOOP(0x02).
2. LK} 100ms.
IR K i%F54 1ISC-DISABLE(0x3A), ISC-NOOP(0x02).
4. JERF 100ms.

w

% EY User Code 0x13

User Code 3t:F 32 fi7, #HUiE4 & 0x13, /5 Read ID Code —

.
User Code ERiAfi H )& FS SC44-) checksum {8, FI7E Gowin
Designer H E#1 € .

E/N# Reconfig 0x3C

ZIE A EH 2 FPGA M flash HRist BB R i SC/F,  HHEC E 2 SRAM.
i JTAG KX Kk i% Reconfig (0x3C) 54 . Noop (0x02) 54,
AR E N E, AR Ffil & Reconfig_ N & | .

HULEEEREE
& 5-16 HLEEHFEREE

JTAG PORT

TCK
T™MS
TDI

TDO

TCK

|
<
2}

4
9
READY

FPGA

RECONFIG_N
DONE

4

UG702-1.2.1

TCK

T™MS

_|
9
READY

FPGA

RECONFIG_N
DONE

—
v
O

4

-4 A
= 0
n X

4
g
READY

FPGA

RECONFIG_N
DONE

—
v
(@)

A A A

\ 4

BlFEcH
BIRESCAE, THIRR 2 A RS AL
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5 Pic B A TR 5.4 SSPI it B 1
5.4 SSPI It EHER,
SSPI (Slave SPI) &R, B FPGA 1ENMEsft, H4MiE Host il
o SPI £ 10X i = 2 548 FPGA 7= ik 47 il B i F2 .
5.4.1 SSPI Bt ER E
SSPI A S I HC & & M an R 5-9 Fius.
< 5-9 SSPI BL EER &)
B /O 7Y i B
L, . P .
RECONFIG_N B HEE P likf: JE 3 GowinCONFIG fic &
READY I/0, S YRR AT FPGA #H TR B
W g5 s {RET: 22115 FPGA #1749 RRC &
DONE /0, T I S R dm FE I B
WHERSS Ehr KA R 58 g R B B g FE A B 2
_ I s UL
MODE[1:0] T fic B ARk FE, READY LTHHSRAE
L, -
SCLK 0 NG
l, B i S A
CLKHOLD N T HL T R0
o} i
SO KT FPGA % %#% 2 Host
L, -
Sl T Host 1] FPGA i A\ %4
L e g2 S AT
SSPI_CS N oS SSPI Frikfs'5, KHFE
Ve

UG702-1.2.1

CLKHOLD_N BRYCIRA AN EBSS Tz, fiH SSPI IiEEL & CLKHOLD_N i fi-Fs
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5 Pic B A TR 5.4 SSPI it B

5.4.2 SSPI B ERA BT FF

SSPI Fic B #L I e E Al 5-17 Pk
5-17 SSPI Fl B8 A At FF

READY /
i Treadytcsl Teentw "
SSPICS_N : § : :
CLKHOLD_N !
sl ! V Y
i A X X X
5 - Tsspis Tsspih  — Tsdlk T Tsak Y "
SCLK : \ i i :
L h e e —_—
T Treadytsclk i Tsclkfico ' Tsclkftco Tsclkftcx

{' valid data X valid data }—

i PS80k 5-10 Fias.
#+ 5-10 SSPI I BEEAR 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 TBD
readytes! READY rising edge to CSN low)
AN NS —
Tragysox | READY ETHAT RIS > SCLK i A (Time TBD )

from READY rising edge to first SCLK edge)

Ry 2 LR AL, SSPI N & = 54k FPGA P2 i T L E, &
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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5.4 SSPI it B =,

5.4.3 SSPI ieE$5%

4 FPGA 4bT- SSPI 5}, 18t SSPI AJ LLkésk FPGA SRAM & #
£HY ID CODE\USER CODE\STATUS CODE %15 &, 1] LA R A1

Cs

fig & (kN SPI Flash).
FPGA ] SSPI #i&

BEH CNERA 0x00 £7R~).
£511 BLERS

A — M 1-4 N AER, 20aE 1A NMERSERTE

MENTURGER T, BAEEFERTIHRHLT, TR

Ellu\%ﬁleU\/‘\E/fE

EREE RIS JERFN+HIIRBEREFET)
Read ID Code 0x11000000
Read User Code 0x13000000
Read Status Code 0x41000000
Reconfig/Reprogram 0x3C00
Write Enable 0x1500
Write Disable 0x3A00
Write Data 0x3B
Write Data with Quad SPI 0x6B
Program SPI Flash 0x1600
Init Address 0x1200
Erase SRAM 0x0500
Reinit 0x3F00

Read ID Code

FPGA ¥] ID Code K& /& 32bits, #zHL ID 1+
0x11000000. fEF§4 KiEZ AT, ff CS AT %JFH:@,

PO, B

I HZAE RS

AT B (BANERER LD, PAIKE) FPGA 3R CS R4,
2 CS fufkzJm, #Ebl MSB IS5 A 54
TR A R AR S A 32 ANk, ki ID CODE #idfs# BL MSB [T M

DO KRS K

5-18 B ID Code R FREE

f

0x11000000, f£%5 58

SCLK MWMWL

u
*

Instruction (0x11000000) 32Bits

32 Data Bits

n]]

f

»

DO

UG702-1.2.1
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5.4 SSPI it B =,

#2HX StatusCode/UserCode 58X ID Code HIFRVERAL,  Er st v i)
Fe AT,
Write Enable (0x1500)

/EfCE SRAM (5 Features) i, {# /4 Write Enable (0x15) #54-it
AN g, #1544 7] DL 32 5 44 Write Data (0x3B) $54.

5-19 Write Enable (0x15) BIFER=E

DIl /* - Jr‘r 1‘1 J,’r ]‘]l , st J::n:::-‘: aw1500) > J::r “ o
C3 \ /
DO

¥E!
SCLK Bsh#iN, 7E CS EH- TR, FTELAL T SCLK BANLL LRk, LAY FPGA iR 7
CS 59 . KiEHADF A B MFX NN .

Write Disable (0x3A00)

ROEHHE TS, T Write Disable M 2w 0B H . 1B H 57T
WP e, B HE A ARG

5-20 Write Disable (0x3A00) B RER

DI /‘;: Jrjr ]l]l Jrf 1\ nstrucion {Ox3A00 .‘—‘J::r/ /
Cs \ /
Do

UG702-1.2.1

% RPN E4, 0x1500 F1 0x3A00 54 RS e AR—5, fR4#02
£ CS KT Ja T ah, IHEfR & tEimos i) fim CS, AR AN 1454
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM).,

FAN, TEEERRE, BN SSPI & HANMTN B IKS), XA AT G
CS AT Py, T2 2 ANPL RS 8 LUE FPGA 1T LLREES] CS IR
Erase SRAM/(0x0500)

k415t 5 WriteEnable/WriteDisable — %, & #54N A& A
0x0500.
Mg A RIEE, TEIBED 10ms LU A AT 5 .
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Write Data (0x3B)

JHIL{H FH WriteData (0x3B) 54 E#217 FPGA 15 % K iEH s
4,
EE, BRSNS, CS —HATKH .

5-21 Write Data (0x3B) FFREE

HI i W

HE_,J_UWALJWJ&MMX_

Instruction{0x3B) _:‘ ' Data
ii.—/ N/ \JLQQ@Q@QQQGM_\ i
One Byte (MSB)

)
™

%
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5 Pic B A TR 5.4 SSPI it B

5.4.4 SSPI Configure SRAM #12HE

‘ start ,

Read Status

Code
I
N
Ready Down Y—p Relnit I
N
Y—) Erase SRAM
|
|‘
N

il

Init Address

Write Enable

Write Data
0x3B

Write Disable

End
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5.4 SSPI it B =,

5.4.5 SSPI Fi EHRAEETER

] SSPI BC B R AN < 3k FPGA 7 i e B E R B B
5-22 IT7R o

5-22 SSPI B B EEREE

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

!
o KN SSPI BB N RG], oAb A LGS % K 51,
e CLKHOLD_N ERIIRA A NEES T4, 8/ SSPI BN E CLKHOLD_N &Y.

SSPI BB IR 1 24T H MK SRAM FEE BeffEoh, A 4
GW2ANOX/18X A E.[¥] SPI Flash, 4% Flash #{f:[f] MODE {& 5 SSPI i
B MODE EAIR, /7 AT LAE Gowin g fE 81 th b Fefs e B 8 5
A SRAM Ei4 & Flash. T2 M A E Flash M#ET, 724 MODE 41
7y MSPI MODE, 2 Jeid@id & [ ialfit % RECONFIG_N fiit’’ MSPI i
e

SSPI # M4 N & Flash fEH R E B Q1 5-23 Fior.

[& 5-23 SSPI 4wfEA & Flash EEREE

Host

UG702-1.2.1

FPGA
3
SPI-Flash
ClLKl—— 3 ||scLK MCLK | pB—— 3| CLK
DINle——|[sO MI ¢ DOUT
DOUT ———— »|[sI MO > DIN
CS N|—— > |[ssPI_cS N MCS_N > CS N
CTRL CLK_HOLDN

AR =B LK 5-29. HciEid SSPI [ FPGA Ki%1e4
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5 Pic B A TR 5.4 SSPI it B

SSPI_CS_N

SCLK

sl

S0

“Program SPI Flash” (0x1600) 54, 5E/j5 FPGA ] LIk SSPI
Flash, Host ¥ift] SSPI 7] LLE #2110 Flash, #: T R#irT LL#%HE Flash /1
TS 5o AT G A -

AR, M Flash SRR, B EE 2 &R 3 4> Bit. {541 SSPI
2L Flash /7 1D Code B, 75 ZLAAN ik 3 AN BT SREUR 5 3 7.

SSPI iEEVA E Flash ID Code

GW2ANOIX/18X #tIkAS—FE, NP Flash B S Al REfA(EZE R, Flash ID
code thfF{E £, {H/212H Flash ID Code [AI} 57—, 1EiT OX9F $5 41k
HY GW2AN9X P4 & Flash ID Code [IH T

5-24 SSPI B E Flash ID Code R REE

s
UL S S S S S S P U S et L U L L 4
. ; l”_m_mj’: : dummy :

ny T - A

OxCF M XG0 i 0xT5

SSPI EAE Flash 154
i N & Flash E WriteDisable (0x04) 54 HIH )7
5-25 SSPI § WriteDisable (0x04) 384 MR FREE

SSPI.CS N #

S| ™, SN T
* HEES »

S0

14 B Flash 5 WriteEnable (0x06) 354 ffIi Fe:
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5 Pic B A TR 5.4 SSPI it B

& 5-26 SSPI E WriteEnable (0x06) $§4 BRI RERE

SCLK f f f f f f f f f f f

SSPICS N % *

S| T / N s
+ TS »

S0

SSPI 452 & Flash

LN B Flash —/ page I 7
5-27 SSPI #RFE— page NIt FREE

SSPI_CS_N _ H :
“ address:0x000000 ¥ ) ;
o 3 / |
oz | |
T RO
write 256 Byte
SSPI EEUA & Flash 37

M Flash [ 0x00 Huhit, [A]i52—4> byte A /7
& 5-28 SSPI [EiF&—* byte HATFRER

s AL L L L L L L U U U L L L L U L L U U U L L L L L e L L L L L L LA LLS
| |

3 dummy clock

SSPICS N
“ address:0x000000 ’5
8l _\K - #
) Ux03 g
80 - =

read 1byte data(0x11)
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5 fo B A TEIR

5.4 SSPI it B =,

5-29 SSPI BL & Flash iRfEE

Start

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End

5.4.6 SSPI 2\ TH % FPGA E&~EHE

5-30 % FPGA E4rEE 1

SPI
Master

UG702-1.2.1

CLK »SCLK
DIN »SO FPGA
DOUT »/s|
CS N, »/SSPI_CS_N
CS N,
CS N, |—
- b—>/SCLK
»SO FPGA
S|
»|SSPI_CS_N
L s lscik
* SO FPGA
S|
»[sSPI ¢S N

47(83)




5 fo B A TEIR

5.5 QSSPI it B 5

CLK »|SCLK DONE|———»
SPI DIN »SO
Master DOUT *S|
CsS »SSPI_CS_ N DOUT
»SCLK DIN |«
DONE|———
DOUT
—»|SCLK DIN
DONE|————=
5.5 QSSPI L E =35\

UG702-1.2.1

5-31 % FPGA ¥4 REE 2

W E Flash 4 ZAFTHF T Flash ] Quad Enable Bit(QE) , 7] L)

#2218 ] Quad Slave SPI(QSSPI). QSSPI #& =k ¢ il & & i - %

5-12 Fi7s o
2= 5-12 QSSPI Fr EHER &R
B A TR /0 28 Ui 1
RECONFIG_N I, WSS B RSPk JH 3 GowinCONFIG It &
FHP: TR Lo FPGA BEAT TR AL
READY /0, Wikss Ly | B
RHF: 250X FPGA #H T2t &
N L | AT RS AR B
DONE VO WHSIERL o, S g B s R
MODE[1:0] I, WSS T fic B a0k %, READY LEFHITRFE
SCLK I, &R bhr NGRS
|O3(CLKHOLD _N) | I, H#B5S FHi Y£4 Qaud SPI [£) 103
|02(QSSPI_WPN) | I, A#BES R4 YE>4 Qaud SPI #1102
101(SO) O, WiEkgs Fr | /E24 Qaud SPI 1] 104
10o(Sl) I, P55 T He YE>4 Qaud SPI ] 100
SSPI_CS N I, P5s Ehr QSSPI JFikf55, K FAE

QSSPI # X Ml & SRAM JifEan ik, H A Read Status. Reinit.

EraseSram. InitAddress. WriteEnable. WriteDisble 1% |H{# F] SSPI f&
A, 4 Write Data i % QSSPI.

QSSPI Write Data (0x6B) I & WK 5-32 s
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5 Pic B A TR 5.5 QSSPI it B 5

5-32 QSSPI Write Data (0x6B) i

sck [ U UuL T U U @

SSPI_CS N |

0, T U LT Joe0e-—0000—

10, OO
10, 0/0,0/0eE0'0/0 0SS

10 0/010/0 8 00 00

: Bytel | Byte2 : IByte N- 1' ByteN |

QSSPI i & SRAM it E &l 5-33 .
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5 Pic B A TR 5.5 QSSPI it B 5

5-33 QSSPI it B SRAM #1ZE

‘ start ’

Read Status
Code

I
N

Y—) Relnit H

N

@ Y—) FErase SRAM

Init Address

Write Enable

Write Data
0x6B (QSSPT)

Write Disable

End

QSSPI # X T4 fE Flash A0 T ik -
1. Standard SPI %i% Ox1B #§4 (sspi_prgm_qgspi) ,iZMrEX i)
QSSPI_WPN Fl CLKHOLD N PN B AR 45 1.
2. QSPI JFiA44 % Flash (4##% Flash 454 write enable(0x04)#1 write
disable(0x06)f# il Standard SPI &%, 5 ¥diErf#FH QSPD.
YmFE4h R f5 Standard SPI 7 # k1% 15 4~ 0x00 54 .
4, WIRFEF L Flash, N7 Z(#H Standard SPI [Ali Flash, QSSPI A

w

UG702-1.2.1 50(83)




5 fo B A TEIR

5.5 QSSPI it B 5

UG702-1.2.1

CRFPUZE A3 Flash,
5. Standard SPI %1% Reboot(0x3C)$5 4 5ifi % RECONFIG_N % i, 44

J5 FPGA H3liln#k bitstream S fF.

QSPI %% Flash i fE &R

[#] 5-34 QSSPI 4%#% Flash #iEE

SSPI Transfer
Prgoram QSPI Flash
Instructio
(0x1B00)

Program Flash
following QSPI
timing

Read Flash following
SPI timing

'

SPI transfer 15byte
0x00

'

Reconfig FPGA

End

QSSPI write instruction (41 0x04) I a1 R E AT
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5 Pic B A TR 5.5 QSSPI it B 5

[#] 5-35 QSSPI write instruction B

Clock f f f f f f f f f f f

SSPI_CS N \ /

E“' o »
100 N - g’ ", -
101
102
103

QSSPI write data i1 R B R
5-36 QSSPI write data I FFE

Clock 'f f f f f f f f f f f

SSPICS N |~ S
100 T W e Ko e Ko e Mo Ha Ko K

101 5 1 5 1 5 1 5 1

102 8 2 8 2 8 2 8 2

103 :>€- 7 3 ‘;VE 7 3 }{1- 7 3 }{- 7 2 ){1-

QSSPI page program B 7401 K K s :
5-37 QSSPI page program B B
Cock  FLFFFFF A A PP P L L L L P L LA LA LA L

SSPLCS_N o - L
“ el st sdress0x000 1007 o : '
100 - - AN
101 N Y
102 N/
103 g ; ;
bitel | byted

(0x15); (ox186)
!
i Y B 227 M zE 0x000100 H 455 2Byte %4 0x15 0x16.
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5 fo B A TEIR

5.6 CPU it B 5

5.6 CPU EL 2R

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 5-13 fios.

UG702-1.2.1

& 5-13 CPU EL B R EH)
AR /0 25! Ui
RECONFIG_N I, WSS Ehr fRFEF Ik 23 GowinCONFIG Fit &
READY /0, W#Es E | mEF: qEra] A aS AT g R B
DA ICHSF: 28 X B E T A L B
DONE /0, WH#Es E | mEcTEe R e s gm AR E
EiA ISP ARS8 g FE D B B gm FE e B 2 W
MODE[1:0] I, WSS T | BCERAIERES, READY LA-URREE
SCLK I, W B | NI
CPU U NI IEE S, RAEFAR. &,
CLKHOLD_N I, W58 FHr | FEA CPU A N E FPGA, ESTH
HAKHT
BE ffiRE
WE_N I, Wiss The | 0: 5
1: &
ot NG . CPU M B A=
D[7:0] /0 NE, e B 2515 W] LAyt o e
AT HAIE

CPU Mo & U HoR = K N 8] 5-38 T
[# 5-38 CPU B BN ERREE

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

CTRL » CLK_HOLDN

VE!

BEEy CPU AL B B /N R4, MODE fHBE Ny “1117, HAE 2 &M EEiE S
# K 51,
B 2 B HLELR AN, A CPU AU a5 2 24k FPGA 7 dh BEAT i
B, EFTAL R A

CPU % Mg

S WIUR R B B ET— R EC B N RECONFIG_ N SR Y33 1/0 4R
=x=

JR B I E

FUHT_E B R T ik i i % RECONFIG_N & i .
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5.6 CPU it B 5

5 AL BB A
5.6.1 BECERTFF
EfCE 2 A& MODE[1:0]=11, 7EHiC & 5¢//5 DONE &Hifs. g
DONE 5# READY #Hifik, UiBARCE KR .
o B R, HdE a4 D701z Rinti=l (MSB) #*/x, FPGA {&
SCLK R B
[ 5-39 CPU EREEREREE
SCLK 2 11T L L
Data[7:0] ﬁ data }{ data }{ data }{ data }{ ff_x }%
C5n /ﬁ /f
WER ﬁ ff
Ready ﬂ
Reconfig N ﬂ
Done ff /
5-40 CPU ELERA A A E
S I I I I g S R
T\ TN I
- D X < >(

‘Write Dala/CMD

UG702-1.2.1

54(83)




5 FLE BT IR 5.7 SERIAL Jit. B ## 5{,
% 5-14 CPU e BEEARFSH
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%

5.7 SERIAL B EE3\

UG702-1.2.1

SERIAL Ft E#iX, Host i@id #4780 X & =2 Sk FPGA 7= it 47

FoE . SERIAL fic B R E MR R DM ER K Z —. SERIAL it

B

Hig

K LR REE 5\ FPGA, Joik A\ FPGA &4 nl s

I, SERIAL Jit 8 #5553 H ID CODE Al USER CODE DL A RS 27 7 2%
552, SERIAL it & 8 1 E e Lnk 5-15 Fios.

#& 5-15 SERIAL BeEENEHIE X
B4 FR 1/0 25! Wi B
RECONFIG_N I, WEsgs Edr | ARESFRkT: 53 GowinCONFIG Fit &
READY /0, WEEs F | mESF SRl A S AT g AR B
EA RS 2R RS AT g AR B
DONE /0, WEkss E | mHEST ) SE AR E
i ICHLSF: R 58 i R I 7L g R L B 2R
MODE[1:0] I, WEss Fh | BEEBAXIEREES, READY EAUSRFE
SCLK I, NERES Ehr | HONESBR
DIN I, W8 N | BNEE
DOUT O, W T iﬁﬁﬂiéﬂﬁ, HHT FPGA Z¢ikif SERIAL it
EE

SERIAL fic B HE R R R K 5-41 frs.
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5 Pic B A TR 5.7 SERIAL I B 5

5-41 SERIAL Be EEER EHEREE

Host FPGA
CLK > SCLK
DOUT > DIN
E!
Ky SERIAL L BRI H/NRG K, MODE {E5 “10”7 , HAhR &Sl EkiEs%
Kl 5-1,
SERIAL B EEFFE

SERIAL A & 10 /7 4 [ 5-42 FioR
5-42 SERIAL Bt BRI FFE

READY ."‘
SCLK f—\f
-~ 7 -~
DIN Valid data Valid data Valid data
RIS Z 8 3& 5-16 fs.
% 5-16 SERIAL BLBEERNFEH
SR | BHE X w/ME - ONIE]
Tsclkp SCLK k41 JE #(SCLK clock period) 15ns -
Tserials SERIAL PORT #3718 (SERIAL PORT setup time) | 2ns -
Tserialh SERIAL PORT {# 5k [i](SERIAL PORT hold time) Ons -
T READY _EJHIYEIZE— 4> SCLK i [](Time from TBD ]
readytsclk READY rising edge to first SCLK edge)

Baim 2 EHER AN, fH ] SERIAL A5 & =2 34k FPGA 7= k4T
Be &, 7L LLT &4
o SERIAL #Z1{#ifE

b S WK B B ET— R EC B N RECONFIG_ N SR & Y33 1/0 4R
o JHIHHIEE

b A R P ko it & RECONFIG_N &1

UG702-1.2.1 56(83)




5 Pic B A TR 5.8 12C it & # =

5.8 I2C it B1RR

12C fit EARZ, Hostilid 12C 2 %) & =2 544 FPGA 7= i T & .
12C Fic B A 2 A B E B D B B AL — . 1PC Be B AR R Ak Lk
FRREE S N FPGA, ik FPGA #3445 ddE, B, 12C BB &R
7512 ID CODE. USER CODE. RZZF A7 M ALK . 12C BB BT
B E LR 5-17 Fiw.

F+<5-17 RLC EEEERERE X
(RS NeES:ll i B
RECONFIG_N I, WS Ed | RHE-FAkr: J53) GowinCONFIG L& .
READY /0, WL | mHEF GETn PO 2R T R AR AL L

DA RSP 2RISR T R R
DONE /0, Mg | mHSF: e AR E

i P Roe gn FE i B ol dm FE it & W
MODE([1:0] I, AES Fhe | RERAIERE S, READY EFHITREE.
SCL I, WHEBSS THr | BN g

N BN, B ACK.
SDA /0 T RIS £1F RO, SDA TR |
Moo

12C B B R A E R s B B K 5-43 s
5-43 2C BB RN EHERER

Host FPGA
(Master) (Slave)

SCL » SCL

SDA SDA

¥E!
o KN PCHEHRME/NARGHE, HALREEE WL ESEHE 51,
o  GW2AN-18X/9X L Frbrifl 1°C s12k, 1 HF IPC il N — & A HtE .
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5 fo B A TEIR

5.8 12C it & # =

S e O s e A W
« LTV VAR VAR

| |
I | I I I Il | [
S ADDRESS R/T  ACK DATA ACK P

5-44 12C B B Fr

12C 2 H ATt 2, F i B PR AT Bt e oy, IEHARES T,
SDA H1 SCL #BAL T & Hi~F-

% 5-18 2C BEEEAFEH

ZH ZHE

S REh AT SCL 22 P, SDA M P i F P43 .

P = k448 SCL & = H R, SDA HIE S [ & B P As
AR AN 7 25k 10 28], FTE S REEE 2@

i

ADDRESS | 4L (T R 2

R/W IEWE=Yiy) HBETF WSS NRRRIEEDE (0) B R ML EDE (1),

ACK ACKINACK fif ‘J‘ﬁ'Eﬂj AN S 24 A — 4 ACKINACK 7, &2 FPGA IE#
iR [E 0.

DATA B — A 8bits, A A R S K% .

UG702-1.2.1

1°C B4 LHIFTA DATA #ELL 8 fL - ifLik ), KIEHBRIE T
T, BRI Bl O WIRIRE O 2k, A e Bt AR T . N
G NIREAEI, FUE A RUNEAL (ACK f0), RIS T2 i) %
Wiz NEE S R TR, B AR (NACKD, —i&os
PWEHEOZ A TR B, AT R RN B AL ACK IIER S, s
FEER 9 AN bk b 2 AT R BT 1B K SDA ERBidik, I ELAh DRAE I 1Y
e HL P TR DR e AR T AR dieds /e B as, WS EIR)s — 17
Wa, KiE A NACK 5T, LUBRIGIE AL SE R EIE RE, JFREI
SDA £, LME LI KIE —MEIEE S . £ 1°2C B FARE M E—Ar
BAEAAT — Dbk A R (BRI i8], BIAE SCL AT I B S &
&, £ SDA bzt A ik s — A8 . BEATEEEALIANT, {E SCL 23
ey HLCPUITE], SDA R IRIFRSE , RPN EHE 0, i T vk
i 1. RAT{E SCL OMARHL - HIE], 4 fo¥F SDA ERHF B3R, 1240
HRF SRS, 8 1 N Dymr, W R
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5 Pic B A TR 5.8 12C it & # =

SDA stable;
Data valid
= e SCRERY 12C BL B AL U B a0k 5-19 B
< 5-19 I2C B E=050 3 & ik
K s A Hishik
SRAM
GW2AN-18X/9X £ 7% 100KHz~555K 7'b1010000MM
W & Flash!?
!

e [1]1°C 1] slave Hutik 3 #F 2bit Bl &, BRiAHbbEJy 7'b1010000, FXIZEAE A FES A
1, [EARERIECN 0.

o [2]12C #:4E Flash, 5 ZLAeH BRI SCAF G BURs 8 B0, 4 T RS TE
Programer H, 3H#u g SO 4 R A DL i20" K an . “li2c” S — A bSO
R 2 bR ER AN, A 12C BN E 2 Tk FPGA 7= it 47 e

B, BFWELLT %

e |°C H:rfiife
S WK B BT — R EC B I RECONFIG_ N R B 9 1/0 4R

o HEIFHIEE
T E A ECE IR AT kP i RECONFIG_N &

5.8.1 it EiES
2C B RS F] T SRk, R R S 445 SR D B SRAM B

Flash. DA T2 I2C #564— a3

#5220 CEREERS
AR TRES GROFHHIIRERT
1)
Reinit Ox3f
Config-SRAM 0x33
Config-Flash 0x55
Reboot/Reconfig 0x3c
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5.8 12C it & # =

5 fo B A TEIR

5-45 Reinit B E

|||||||||||||

R/W ACK

ACK

Reinit

ADDRESS

5-46 g ® SRAM FIFEE

_ i
| |
E
|
| |
- -
|
|
| |
| |
1-7 \ [8\ [9\ [ |
o
| |
L__

R/W ACK

DATA

ACK

0x33

ADDRESS

& 5-47 it E Flash B 5FE

_ -
| |
| |
|
|

|
|
|
| |

7\ (8} [o\ [ !
o

" &CKl -
DATA L P

9
ACK

0x55

R/W ACK

ADDRESS

5-48 Reboot B [E

Reboot/reconfig

R/W ACK

ADDRESS

60(83)
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5.8 12C it & # =

5.8.2 IC i & SRAM #12

E!

HHTACE SRAM I, TR B HERR CARER SRAM.  wJalid 8 b H sl 1% i ~F ko fik

RECONFIG_N & >k# % SRAM.
12C fid & SRAM KRN -

K1k start (2 21 7 A+ E AR,

RiEHFHE 0x3f(reinit 154);

K% stop 55

Rk start {558 7 frHubk+5 e E;

LB EE, %I MSB U7 UK
s AT AL 5 UR KL stop 155

-49 12C it & SRAM HIHRTEE

‘ start ’

1

2

3

4,

5. Ki%L¥dE 0x33(config_sram 154);
6

7

& 5

A 4

I2¢ send start &send

(0x3£)

i2c slave addr(7bit)
y v
I2¢_send_start &send [2¢_Send config sram
iZc:slavgfaddr(7bit) emd (0x33)
v
A I2¢ Send fs data
I2¢ Send reinit cmd (MSB)

A 4

v

I2¢ send stop

I2¢ send stop

5.8.3 I2C i & Flash #i&#=2
1°2C FC & Flash f#) data JE X0 -

UG702-1.2.1

end

V!

CS Sl - SPI value

bit7 bit6 ------- SPI vector 1
bit5 bit4 ----—--- SPI vector 2
bit3 bit2 ------ SPI vector 3
bit1 bit0 ---—--—-- SPI vector 4

I2C fR4715% CS HY1&[E] Flash /) CS EHEK !

I2C #2f4 Flash 72

1. Kk start (558 7 fiithhk+5 EAE,

2. RIEHHE Ox3f(reinit 1§4):

3. KRi% stop 15 %5;
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5.8 12C it & # =

UG702-1.2.1

Ri% start (Z5 1 7 bl +E B,

RikHE 0x55(config_flash);

RIEHHE 0x00,$i7 CS 155,

RiEFHE Oxaa Oxbe(DI1:06&CS:ff), Flash & {#ift;
RIEBHE 0x00,$i 7 CS 155

RIEHYE Oxfa Oxbf(DI:c7&CS:ff), Flash & 4,

. RiE¥HE 000,47 CS 155

. RiX¥¥E Oxaa Oxba(D1:04&CS:ff), Flash &%k ft;
. R 000,41/ CS 155

. Ri% stop 155,

. JERF 30s, FEfr flash BEFR 58K

[& 5-50 12C #EB4& Flash HRIZE

i2¢c slave addr (7bit)
start +
I2¢ Send config flash

v

I2¢ send start &send

I2¢ send start &send

cmd (0x55)

i%¢_slave addr(7bit) | Erase flash v
l I2¢ Send 0x00
(cs is high)
[2¢_Send reinit cmd v
(0x3f) I2¢ Send 0x06 &
+ csdata

(Flash Wr*iteEnable)

[2c_send_stop I2¢ Send 0x00
_ X

(cs is high)
v

I12¢ Send Oxc7&csdata
(Flash ChipErase)

v

I2¢ Send 0x00
(cs is high)

v

I2¢ Send 0x04&csdata
(Flash WriteDisable)

v

I2¢ Send 0x00
(cs is high)

v

I2¢ send stop

v

Delay 30s

end
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5.8 12C it & # =

UG702-1.2.1

I12C E Flash BiR1E

©o NGO WDNRE

NP RPRRPRRRRERRERRRR
O OWOW~NOOUDNWNEO

ik start (55 7 Aribhl+E B R,

RIEHIE 0x3f(reinit 154);

Ki% stop 155,

Rk start 1558 7 ArHhk+ 5 14

KiEHHE 0x55(config_flash);

KiEHdE 0x00,$i5 CS 155

Ri%FYE Oxaa Oxbe(DI:06&CS:ff), Flash & {#fit;
KiEHdE 0x00,Hi5 CS 155

KILEHHE Oxaa Oxae(DI:02&CS:ff), pageprogram f54;
. Ri% 24bit #idik(D1:xx&CS:ff);

- ROIEFAR IS £ s (D1:xx&CS:Hf);

. KIEEHE 0x00, fis CS 159

. delay 3 ms;

. Ri%¥¥E Oxaa Oxba(D1:04&CS:ff), Flash 5%k ft;
. RIEHAE 0x00, Fim CS 155

. K% stop 155 ;

AEA IR 5-15, H 2IEHR RS 58

. RIE start (5580 7 Arihhb+ SR,

. RiEHHE 0x3c(reboot 154);

. K% stop 155,
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5.8 12C it & # =

UG702-1.2.1

5-51 I2C B2 & Flash RiRIEE

I2¢ send start &send
i2c slave addr(7bit)

;

I2¢ Send reinit cmd
(0x3f)

v

12¢_send_stop

Prog

ram flash

A

I2¢ send start &send
i2c slave addr(7bit)

v

12¢_Send reboot cmd
(0x3c¢)

v

I2¢ send stop

end

A

I2¢_send start &send
i2¢c slave addr(7bit)

v

I2¢ Send config flash
cmd (0x55)

v

I12¢ Send 0x00
(cs is high)

A

v

I2¢ Send 0x06&csdata
(Flash WriteEnable)

v

I2¢ Send 0x00
(cs is high)

v

I12¢_Send 0x02&csdata
(Flash PageProgram)

v

I2¢ Send 3Byte
addrdata&csdata

v

12c_Send fsdata&csdata
(256Byte)

v

I2¢ Send 0x00
(cs is high)

v

Delay 3ms

v

I2¢ Send 0x04&csdata
(Flash WriteDisable)

v

12¢_Send 0x00
(cs is high)

v

I2¢ send stop

Loop fssize/256
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6 FURr SR & 6.1 BCEELIE

6tl:ﬁiﬁ$c1¢ﬁﬂ%

3R FPGA 77 i g A G BLAH SC ORI 7 248 & iR F AT ik
W E . O ARG B E AR A A 5% 1R 3 THURT EARRAR ST A G LA S ik
Wio A E L EA LRSI EA G R, REENENMXERIES%
412 iR EENE M.

B RO DRI C B B ) 2 A HER R, 7E FPGA P il i ELRF AL
SCAFRERAINA T CRC R FIEIF i B 1 % hr. Hahc Bl R o sei 12
R AN A2 S A, BRI B T BE SR 1F, DONE (5 Sk, W&
T AL R RS SE IR B AR JEIR AT R R4

6.1 BLE xR E

AR B A A S I I B A RE 25 K 6-1, BB LU F; CRC K
AT RE . HLARREE IE4E . I EARE . “eM R E . MSPI B E iRk
. ZHEE BT SPI Flash J5shithhk#% B . USER CODE # B 2%%. SPI
Flash 52 ibEAK 12 A7 7634, 7 Al & 1Y /& ADDR[23:12]f1) ik 25 (8]
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6 HLAFI SR E

6.2 FcE

& 6-1 BLE &R
rv.} Configuration I. ? ﬁ]

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

Ensble CEC Check
[] Enable Compress
Enable Encryption(enly zupport GHZA)
Eey (Hex): 00000000-00000000-00000000-00000000

Enable Security Bit

Download Speed MHz): (2504100 (default] =

SFT Flash Addre=s: FFFFFFFF

UIZERCODE: Q000000

VE!

o 2 2 PR R ) 38 0 B e B U s ) vk e A B BRI, AL R R
PR AR BATRCE,  BERT DMRIERE R i R 2 4, SCRERs BAEARAT Bl ERAE, ok
FREEHORRR 1 il i) 2 4k

6.2 BLEHIEME

6.2.1 X

UG702-1.2.1

Bz 54K FPGA GW2AN-18X/9X 7= St Fr b i s n s, %M
128 bits 1) AES &k, I AR B8R G E R T
1. 1E Gowin z JEHAF 5 NI 2 5 57 A il LU iR SO 5
2. 1f Gowin ZmfE I N\ % 2 HAE N FPGA;
3. KM LR B IR B S 2 5, S B AT R A T
PN o
BEfRAT TN G, S sE A BT IE W TAE, BUREMANT RIS, 28 1F
% T4E, READY #1 DONE 15 5 Hifk.

o AES #4%H. tfk AES FA4H, AES hnas&skr H R MFEAES 2y, HEE

HMEE, AR key;

AES ZHHKE: 128 fi7;

e Key: AES ZHMITIFR, GW2A(R)Z % FPGA /= it —> 128 fiz
KB 1 2 8] 1748 Keys
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6 HLAFI SR E 6.2 Mo & A e

® Lock: APRIE AES HHRI %4, %364 TR key HIEEAUR, A3C
Rz R RIFR lock, AL TBUEIRE )G, B A Bl prf o A 2
1.

6.2.2 NN E %A

FERZIE A AN DB B A B 7R

1. TIPSR oA N AR

2. {ESEHFLFIEFE “Project>Configuration”;

3. Hifi “BitStream” %5, Ak “Enable Encryption(only support
GW2A)” FH NEHME, WK 6-2 Fix.

6-2 MBRARERZ
r“} Configuration ‘—l—i] X

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

Ensble CEC Check
D Enable Compress
Enable Encryptionfonly support GHEA)

Eey (Hex]: 00000000-00000000-00000000-00000000

Enable Security Bit

Download Speed MHz): (2504100 (default] =

SFI Flash Address: FFFFFFFF
USERCODE Qo0o0oa0
[ (1] ] [ Cancal ] [ Apply ]
INE R ERIG, EFHEMRE R EAS N2 FPGA % A

DX, E A BEAR AN (1 LU RF I 5 IR

6.2.3 MNREEH

fif B B AH B N T E IR -

FTIT Gowin & FE 4%,

4 FPGA 2344,

17 B . 2RI $F Configure Security;

TR H ST B3N Z BTN 3 g E sl “write” K HEAF]
FPGA, Kl 6-3 firir.

Howbn PR
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6 HLAFI SR E

6.2 FcE

6-3 BMEBHRESE
P ]
w Security Configuration I. 2 ﬁ]
write ] [ read ] [ lock

Lock ! Bafuze for writing and reading i
Read ! Display the key (when unlock)
firite : Frogram the key to FPGA -

L

A5 15 B T B SR B 4 [ 5 N B 17 6
k.

GHIE NRIE, AT B lock 44 BT “BISE” (2 FPGA Iy
U, 2 JE R B RIS A T M R I,
B A T B 7 <1

BEAREHHLR, IR LCRRUACR S 5 AR I TTRE AR 5 A e
L AN ECRR SR RO B R
!
w2 3R FPGA (s SRR E T (L4808 0, AT HPUE RIS — B don 1 R IETE

BEl 0. 4N, P S R E B N $1E 2 00000000-00000000-00000000-
00000001, 2 Ja et & i I e IR AL A0 1.

6.2.4 AES ZiA%RIZIRIE

UG702-1.2.1

Gowin Programmer T B 424t 7 AES % %ufE T H, 7£ Gowin
Programmer F #1352 5. “Edit” # “Security Key Setting” 1% i Bl 7] H Ji5
ZIE,, WK 6-4 fin.

6-4 AES 4RiEXHIEIE
& Secuiry configure I. 2 iz-]

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

Lock : iﬁ@keyﬁﬁmﬁg N
Read : TRFPoARRIEewiH. Koy hiisglda]mA
Write : [OJFFGARFPIRIES A ISET ey
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6 HLAFI SR E 6.2 Mo & A e

e \Write: #ifZ Key;
® Read: 1 Key;
® Lock: #iE Key L ERR .
w12 Key (Write)
1. BHEE X Key(AES 8N “BAT AR UHHE” 5
2. Bl “write” %4
3. THIZITHEHN, RFIEIELR.
E Key (Read)
¥ “read” FEAA X E N AES BFAHHEAT B RERAE, EL SR
AES ZFHHS IR “ BATSUAN TEIE” H,
ME Key (Lock)

iy “lock” %4, BUE Key BEIEES, AES R A5
AEH N
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6 HLAFI SR E 6.2 Mo & A e

6.2.5 AES BARIZRIZ
& 6-5 ~ [ 6-8 44 T i i sl AES B4R, ER Ry
T JTAG il
¥ % IDCODE

Xfasft 1D #ATR A, — 7 AT E JTAG Mhil 2 & TAEIEH, H—77
T B s 0 R 15 I, 8 S iR AR A
[# 6-5 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
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6 HLAFI SR E

6.2 FcE

UG702-1.2.1

BHL AES Key

6-6 Read AES Key Flow

Transmit ISC Enable
Command (0x15)

Transmit

Read Key

Command (0x25)

Delay
100 ms

Read 128 Bits

Transmit ISC Disable
Command (0x3A)

Stop
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6 HLAFI SR E 6.2 Mo & A e

%Rk AES Key
6-7 Program AES Key Flow

Transmit ISC Enable
Command (0x15)

v
Transmit Program EFuse
Command (0x24)

A 4
Transmit Program Key
Command (0x29)

A 4

Transmit 128bits

Delay
800 ms

4
Transmit Read ID
Command ( 0x11)

v
Transmit ISC Disable
Command (0x3A)

Stop
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6 HLAFI SR E 6.3 P E IR

$iXE AES Key

HiE AES Key HITEH 2P 1L Key it 8% . 4 AES Key 2 J5 4 ANGEELHL
Tl & AES Key.

[#] 6-8 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)

Transmit Program EFuse note: o
Command (0x24) Startthe 2.5 V circuit to get the voltage ready
before program efuse

Transmit Security
Command (0x23)

M Setdata[127:125] as "1" and all others data bits as "0"
Transmit 128 bits of data

Delay

800 ms note:

Justtransmit a command to end the 2.5v circuit
,such as ReadID.
Transmit Read ID

Command (0x11)
or others

TransmitISC Disable
Command (0x3A)

( Stop )

6.3 BCE XK/

3R FPGA 77 b e B2 A A%, B R
S SCAAK U (AS Ciil) 1 S AN AN A R A5 J2 1 Bk A SR S fF . SO
R R S A T fs, FR L “/1” kBT IE TERE R, HAhEr 2
Bmim s . IR RSO R 2844 00 .bin, HAVEETERERE,
P 2B H H T RARXGEE. 7 Al DUAE Gowin =BT i ik BLAF 1S
v
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6 HLAFI SR E 6.3 P E IR

1. FTHF Gowin =iFR# A
2. fF Process ik Ik A4 fidi Place&Route % Configuration H1

bitstream;
3. f{f Bitstream Format T H i #% Text B¢ Binary #&:XRIA], 4K 6-9 fr
TNo

& 6-9 ELAFRBER E K

% Configurations =
BitStrean
4 Synthesize Enable CEC Check
General D Enable Compress
4 Place & Route [7] Enable Encryption fonly suppart GH2A)
General Tt [T D T e =
Dual-Purpose Pin |
= P Enable Security Bit
BitStream
Frint ESEAM Initial Yalue
D Background Frogramming
Secure Mode (device can be programmed only once)
Townload Speed (MHz): (2,500 (defanlt] )
SFI Flash Address OOFFFOO0
USERCODE: @ Default () Custom | 00000000
Bitstream Format: ) Text @ Binary
[ ox || Caned |[ smly |

o SRR R R B O B 48, B 4E LB 5 H P RSB A, A
F4 R R AR T 4 I TE B SO R/, anER 6-1 Fios.
R 6-1 5= 5 FPGA GW2AN-18X/9X @I E XA/ (BAIER)
BRI iE PN W&
8,640 435 KBytes
20,736 887 KBytes
Ve
A 1 B A kA SR SO RN, I LB E ST R AT R 4
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6 HLAFI SR E 6.4 FCECIFIME K

6.4 BB ST ngiRdic

FPGA 7] LAMEN Master M Flash B I B SRAM, 045
Autoboot FI MSPI B Fh AL, 43X R AR IR B W E RS E Flash, 4
FPGA L HI:7E Ready & UG 25 s s U i SO, 2452 o #kJs »
FPGA i %] User Logic IRAS, W FEIAR.

Voltage T | Ready i Done
RAMP ' i
D
Device Power Power Off [ Power Up Power On
Device Status f POR | Configuration | User Logic

m 2k 54k FPGA GW2AN-18X/9X 77 /i 3 #F Quad SPI #=, WA B
Flash FHATEUEER AL E FPGA, B B S R BRI 2
100MHz, #F—> SPI N4 B2 EL 4bit, R 3E ST R/ NAT T804k i 55
K. MSPI 3HU SPI Flash [P Hf 25 K2 HF 100MHz. JER A2, S
Fast Read SPI (0x0B) I}, Z[A|I#:H FastRead N % .

e W L o N N 1 = %) B <Y SIS IR N E = R VAD - S R N I P N = A I R
A—F.

AUTO BOOT # 20 Ei it SCF n i K a2k 6-2 Fras .

& 6-2 Autoboot R BIEFR LA MEATC

VBT AL b g = \ (A% =100MH E0FE]) (PRFD
(Quad SPD

10,368 252 KBytes 6.4

20,736 887 KBytes | 22

PLESIH 2 N 2%, s W ERBIEE T, & TECERT b
1), 3047 B BRI E) Tramp, FIBC&HIAG AL RIS TR],  HAA b A [a]
HHFESMEAK, FEBTNE. Fril FPGA M b 2 hn%k 5¢ s [A]
CIEC 1NN R

Autoboot QMSPI = :

T wanre = POR K + Bl LbRr B4 im0

Autoboot MSPI #E

T wane = POR B K + Bl LRs B 4%

GW2AN-18X. GW2AN-9X ] POR B K#1°4 6.3 =)
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6 HLRRA S B 6.5 IHtHESE (Background Programming)

6.5 B JBEFR (Background Programming)

TEANREMA M BT D RE A IE L R T+ Flash A REME SOk, RSk A 2
Wil E, JFHAEIEH EER SIS, REtREF 10 IRZS.

GW2AN-18X/9X %413 #§ JTAG/I2C/SSPI/QSSPI B3 1 54 »
{E IDE " iz RE I RN ] SCHF,  ToRg B CiUbe st /7

6-10 Background Programming iXI}

W Configuration *

BitStream

General Enable CRC Check

v Synthesize
[] Enable Compress

General

v Place & Route (] Enable Encryption (only support Arora)
General Key(Hex): (00000000-00000000-00000000-00000000
Unused Pin

Enable Security Bit

Dual-Purpose Pin ] .
. Print BSRAM Initial Value
BitStream

Background Programming: | 12C/JTAG/SSPI/QSSPI ~

HOTBOOT

Secure Mode
] Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 -

Loading Rate (MHz): | 2.500 (default) -

SPI Flash Address: |DDDDDDDD

User Code ® Default () Custom 00000000

Bitstrearn Format: () Text (® Binary

Cancel Apply
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7 ZEEE

UG702-1.2.1

7&‘21‘&%‘1‘5

MPEH FPGA AT, etk R — RSB RER, &a
PRI MR AT 45 G SRR T — RS 2Ry i, IR ey
MRS 1 5E % B = e ORBEL] .

AR R B = A B
o TREIFIGHT, MARPAT B s & LR IREEE IR A
Mo B RErR, S S A g6 1% S S 1) g 2k 5
o MEZMIA, SIFHENTMRE, Bk —UIE M EEHAER,

=B BURI TR IR E B R .

BC B FFIAET
i =2 SRR A TR B AR, ES IR B
1. BEATEC & RS AR R B
2. JAENRFEAFHEAT R, R B SR R FPGA P2 i
3. VR LRI BOE A g R B R AT 2 B R B
R, AR S A ID, REBI SR ik
P L RR R EE i ID AT R, RA E SO seit T E, BN, H
PR LR R A e A AEE A, R T AR E
B!
e T FPGA P2 i A REE M 1D, DUE 5 H AR R 517 i T X 4. i Gowin =i

A A S LU IR B B SN T SR EIY 1D BRIESR 4, P R R AR ST TR R Ak
FAFEIET

B EEiES

FCE S REITAG A, S9AF E et IR i 1 1D (5 BT RSG,  Beds
LRI IR MAE R B AL . B Ik PO R e L g 1R DA S R b AT
RERAERIENR, Mo SRR A CRC BI85 Ui Ok ELRFR A
PR ALIER SN FPGA, BT
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7 ZEEE

UG702-1.2.1

Gowin Z IR 2E B LURF SR80 B BOt ik J5 #R I 1 iz Btk xt
NEHE ) CRC KSR as e O A b th s ANt A
FARIORY,  S5EMF BRI IS AT LU, — BRI AN R, 25
R 2mg, BCE ¢ DONE fan AT A rise, gafeiiort Fim b
CRC #5417 o

kExmRE

FCE SRR, ARYE P LB A g AR BC B AR I, S54RI BURRR B n 8 2
SRAM 58 B B B A7 i fE N B Flash

o X Tn#EiE SRAM %, Gowin z U5 # 1 AE A A 4 i B 1 3
R EHIGE T2, AT H P AL SRAM H £ ;

o N TAPMBETEN B Flash HH %, A4F5E K Flash MgmfEEefE)q,
Flash BCE N B s, 25 Fra i guE =K.

o = zF 3Kk FPGA GW2AN-18X/9X 7= i d7 45 A B L R i B i, A
F AES e .
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8 I FH iR AT

8@%?32”%‘%\"%1’!5

WSR2 JTAG BLERUWY R, P KA. Kit
FELE A BSDL SO HEAT 88 AR TAF s 8% 3 B4 x FPGA 85 _E 4t
& Flash BEAT#E R A1 5 A

SR EEETT: (P
1. ¥ FPGA JF &M% PC Jf L Hi;

2. $T7F Gowin a2 -4 B I 8 14
3. 7£ Operation FJ5 Wik %446 Flash #:4E, Ik 455K bscan ##
£, Wk 8-1 Az,
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8 S At

B 8-1 i F AR EREE

{4 Programmer - Untitled* = B
File Edit View Design Tools Help
T = = — p— g, e m -
el asez1 | O»
lEnal:lel Family 1 Device l Operation 1 File l Checksum 1 L
m GW2AR GW2AR-18  exFlash Erase Program in bscan  Di/software/Gowin/1.7.2beta/wark/ledwate... 0x779E O
{ Y
W Device Configuration m
Dewice Operation
Aeccess Mode: External Flash Mode V]
Operation: exFlash Eraze, Program in bscan VJ
exFlash Erase, Program
Eraze and program the extermal SFexFlash Frogram
Make sure the config freguency ip exFlash Erasze .
N cxFlach Erasze Frogram in bsoan
exFlash Program in bscan
Programming Optiens exFlash Frase in bscan
Programming File: T.Zbeta/work/ledwater/impl/prr/ledwater. fs D
l External Flash Options l C
x
Dutput 1 e Hinbond ¥25064 -] g
Start Addrss: Ox00000000
[ ok || cemcel |
—
Output Error Warning | Infa |

DR FREAE R ext FPGA 405 Flash 3E4T4#eE, JCHEXT N & Flash
g SRAM HHATHRZRCE . T HRERAEmAESNT Flash B A2 560 FPGA
MODE % &, {HEML T % JTAG gifesh &5 Flash 17532, 415734

FERAE (2 R T RS

UG702-1.2.1
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B A ERRSER

]’ A-1 GW2AN-18X & 9X s3I EBIE & B B AT AV RS (MSPI, MODE=00)

UG702-1.2.1

Power-ON

B R A BERRTS

A Y

A5

State of Used GPIOs

Power-ON to POR Voltage

HI-Z without pull

POR to Start initialization

Hi-Z with Weak Pulldown

Internal State
Hi-Z with Weak Pulldown

g Configuration

External Pull

READY=L READY=H
POR release DONE=L Configuration done
! ! ! 1 | DONE=H
1 1 1 1 1
! 1 1 1 |
Tramp ' ! N i !
i + +
1 1 1 1
1 1 1 \
1 1 T \
1 I | MODE Value |
1 1 1 Sampled i
! POR Threshold ! ! [
! 1 HNITL; 1 \
! I | \
! 1 1 |
1 Internal 1 1 L}
1 Pullup/Pulldown enabled 1 1 1
1 1 1 1
: Tportready : ’: :
1 1 1 1
1 1 |
1 1 i
1 ] i

Default
Depends on FloorPlanner by user constrints

EDA settings for GPIO

State of Unused GPIOs

HI-Z without pull

Hi-Z with Weak Pulldown

Hi-Z with Weak Pulldown

Hi-Z with Weak pullup

Depends on EDA settings

Configuration 10

Pullup(Recommended)

READY HI-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup 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
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
JTAGSELN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - JTAGSEL N (Input with Weak pullup) Input or Output
TCK HI-Z without pull Hi-Z with Weak Pulldown Input with Weak Pulldown Pulldown TCK (Input with Weak Pulldown) Input or Output
JTAG T™MS 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 with Weak Pullup Output - D0 Input or Output
MSPI FASTRD N/D3 HI-Z without pull Hi-Z with Weak Pulldown Input with Weak Pulldown = FASTRD N_(Input with Weak Pullup) -
SCLK HI-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Input with Weak Pullup Input or Output
SSPI_CS_N/DO HI-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Input with Weak Pullup Input or Output
SSPI SI/D2 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Input with Weak Pullup Input or Output
(JESSPHET) SO/D1 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Hi-Z with Weak Pullup Input or Output
CLKHOLD_N/DIN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Input with Weak Pullup Input or Output
QSSPI WPN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Input with Weak Pullup Input or Output
e scL HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown el iRl ’:ﬁs;"&‘ggffzg" pesausei] Hi-Z with Weak Pullup Input
(FHEEEEY SDA HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown i Ul req'\uﬂlz;eg::):sackages it e Hi-Z with Weak Pullup Input or Output
SERIAL CLKHOLD N/DIN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Input with Weak Pullup Input or Output
HESERIALAET) 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 = Input with Weak Pullup Input or Output
DOUT/WE N HI-Z without pull Hi-Z with Weak PullDown Output = GPIO Input or Qutput =
CLKHOLD _N/DIN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Input with Weak Pullup Input or Output
CPU D7-D4 HI-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown = GPIO Input or Qutput -
(FeCPUtER) FASTRD_N/D3 HI-Z without pull Hi-Z with Weak Pulldown Input with Weak Pulldown = Input with Weak Pullup =
SI/D2 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Input with Weak Pullup Input or Output
SO/D1 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown = Hi-Z with Weak Pullup Input or Output
SSPI CS N/DO HI-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - Input with Weak Pullup Input or Output
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MR A EIRERE R

#F A-2 GW2AN-18X & 9X SR EMAE &M B EYIRZS(AUTOBOOT, MODE=01)

UG702-1.2.1

Power-ON

State of Used GPIOs

Tramp

HI-Z without pull

POR IIEIEHSE

Internal
Pullup/Pullcown enabled

READY=L
DONE=L
1

READY=H

Configuration done

DONE=H

HINITL;

MODE Value
Sampled

|

POR to Start initializat

Tportready

During initialization

Hi-Z with Weak Pulldown

B N S . A

Internal State
Hi-Z with Weak Pulldown

ring Configuration
External Pull

Default
Depends on FloorPlanner by user constrints

After Configuration

State of

Unused GPIOs

HI-Z without pull

Hi-Z with Weak Pulldown

Hi-Z with Weak Pulldown

Hi-Z with Weak pullup

Depends on EDA settings

Pullup(Recommended)

READY HI-Z without pull Open drain output 0 with Weak Pullup Open drain output 1 with Weak Pullup 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
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 Pulldown Hi-Z with Weak Pulldown - JTAGSEL N (Input with Weak pullup) Input or Output
TCK HI-Z without pull Hi-Z with Weak Pulldown Input with Weak Pulldown Pulldown TCK (Input with Weak Pulldown) 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 with Weak Pullup Output - TDO Input or Output
MSPI FASTRD_N/D3 HI-Z without pull Hi-Z with Weak Pulldown Input with Weak Pulldown - FASTRD N_(Input with Weak Pullup) -
SCLK HI-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SCLK (Input with Weak Pullup) Input or Output
SSP1_CS_N/DO HI-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SSPI.CS N (Input with Weak Pullup) Input or Output
SSPI SI/D2 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Sl (Input with Weak Pullup) Input or Output
SO/D1 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - SO_(output) Input or Output
CLKHOLD _N/DIN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - CLKHOLD N (Input with Weak Pullup) Input or Output
Configuration 10 QSSPI_.WPN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - QSSPI.WPN  (Input with Weak Pullup) Input or Output
e scL HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown e iRtp r:;;’;“mg"g:f:g’r pacoueii SCL  (Hi-Z with Weak Pullup) Input
SDA HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown (Exzzmrel (il req&l(r)eggtlnzgackages il = SDA (Hi-Z with Weak Pullup) Input or Output
SERIAL CLKHOLD_N/DIN HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - CLKHOLD N (Input with Weak Pullup) Input or Output
(AESERIALEER) DOUT/WE_N HI-Z without pull Hi-Z with Weak PullDown Output - GPIO Input or Qutput -
SCLK HI-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup - SCLK (Input with Weak Pullup) Input or Output
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 Pulldown Hi-Z with Weak Pulldown = CLKHOLD N (Input with Weak Pullup) Input or Output
CPU D7-D4 HI-Z without pull Hi-Z with Weak PullDown Hi-Z with Weak PullDown - GPIO Input or Output =
(JECPUER) FASTRD _N/D3 HI-Z without pull Hi-Z with Weak Pulldown Input with Weak Pulldown - FASTRD N _(Input with Weak Pullup) -
SI/D2 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - Sl (Input with Weak Pullup) Input or Output
SO/D1 HI-Z without pull Hi-Z with Weak Pulldown Hi-Z with Weak Pulldown - SO_(output) Input or Output
SSPI CS N/DO HI-Z without pull Hi-Z with Weak Pullup Hi-Z with Weak Pullup = SSPI CS N (Input with Weak Pullup) Input or Output
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