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VarT— A eRETHOICRESNTEHDTT, 2—%
—WTNRAADSRAMIZEFX 2 U7 4 By FEEFRHDE v
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(Security Bt By s CEERA, 774/ b T, Gowin V7 b =T
T _RTCOFPGA LDy hA RN — AT —ZD=dIck
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e B (E r Arora 77 XU —0 FPGA i TH AR — F N HHERETT,

i 7 {t(Encryption) PlbEN7-Ey AR —ANFPGA ICEXAEND &,
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a7 4 FXa2lb—YagrsE—FR

JTAG £— FDIE»>. Arora 7 7 2 U —FPGA # 5,13 GOWIN i 5 ®
GowinCONFIG E— R R —F LEd, KT 34 ARV R—hT2
GowWinCONFIG i 7 4 X a L — g U F— ROIL, T35 AHFK L
=V L > TR 9, T34 A FEy A MY — AT — X
FlhEEXa2 T o8y NREEZTAR— T 5D T, ZEMERENTT,
Arora 7 7 X U —FPGA /i 1Z Y F A N U — AT — X DOJENHE « iR %
A—RhLTEY, 2—F—Fy AN — AT —F Z[EHMETHI & TR
EVHEKEZHNT A ENTEET,

Gowin ® GW2AN-18X/9X FPGA #/fhix, 16M £~ DU 7 /L Flash

(Quad SPI f&) AU ZNELTEY ., &K 100MHz ® Quad SPI =
7 4F a2 lb— 3 F— K& Fixed-Address GODEN-IMAGE £— K%
HAR—hFLET,

GW2AN-18X/9X FPGA L3 AR — b Ha 7 4 FaLb—a U F
— Nix, #3118 TT,

#F31ary74F2l—varET—F

a7 4 Fal—TaE

g MODE[1:0]" | ]

SHES Host IZJTAG A v Z—T = — A%

LT, FPGA#I G A a7 4 X o L —
varLET, RKEEEIL 62.5MHz

T,

JTAG XXl

FPGA /% Master & L TSPl A > % —>7
= — A% LA F 7 Flash 225 =
MSPI 00 V74X al— g T — R EHR

_ LT, a7 4F¥al—arLET,
GowinCONFIG He KRB 100MHZ T

FPGA |% Master & L T, QSPI 1 > % —
Autoboot | 01 T2 — A% LTAF v 7 Flash 72 5
OV I 4 X2l — g T — A EEI
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a7 4 FXal— g F
~__.}<‘

MODE[1:0]!"

B!

HLT, av 74 Fal—rarLE
7, GOLDEN IMAGE ##HR~— Kk LF 9,
£ KB L 100MHz ¢,

SSPI

QSSPI

12C

)¢

Autoboot £721Z MSPI 52 795 &, H
BIZH AR — b ZvET, SN Host 1
SPI A% —7=—Z%f LT, FPGA
o Ao 7 X2l — g LET,
B RJE B HIT 100MHZ T,

Autoboot £7- 1L MSPI 52 T4 5 &, B
YA — F & E T, M Host 13
QSPI A v #—7 =— A%/ LT.FPGA
WO Aa 7 4 Xal—aryLET,
e KJE 0 X 100MHzZ T,

Autoboot £7-1X MSPI 52 T+ 5 &, H
YR — b S Ed, S Host 1
2C A& —7x— A% LT, FPGA
o Ao 7 X2l — g LET,
PR — b D JE B EELPH X 100KHZ~
555KHz T,

SERIALH

10

S Host IZ DIN A v 2 —7 = — A %41
LT. FPGABI LA 7 X2l —
a v LET,

CPUH

11

HNEB Host IXDBUS f v X —7 = — A%
MLT, FPGAHIN A a7 4 X o L —
varLET,

TR :

¢ [1IMODE BV MFERIZAYT 4 7T ENTHWRWEGSE, AT 4 7 I T
MODE DfEIZ DWW TIE, XIGT 23y r—Y O pinout v =27 V2SR LTS

Wy,

e [2QIJTAG a7 X =l —3 3 F— NiXMODE[1:0JAE & 1ZBZRH Y 1A,

e [3]SSPI 2> 7 4 X2l — g E— RiZ MODE[OJANE & 1ZBIRH W £ A,

e [M4CPU=Z 7 4Fal—va EF—FLSERIALZY 7 4 X2 Lb—v g E—RT
1% SCLK., WE_N, BLO'CLKHOLD NE v #dH L, CPUa 7 4 X2l — 3
VE—REMSPIBLIORSSPI 2 7 4 X2l —v g T — REF—4 A 24t

HLET,
ERD

a7 4 Fal—arbr . ar7 4 ¥ a2l —alryvroZElBIRar T X
L—>a vt ool - 77V A — g iionlii. 42y 7 4 Fal—Ya B rk

ZHRLTLEEN,
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4007 4F a2l —rar’y

4137 4Fal—vaErl R NBIOSENA

Fa v

a7 4 Falb—agrEV

Gowin FPGA #l5ix. WAJTAG =2 7 4 X2l — a3y, v AHX—a
V74 FKal—vay, Ab—T a7 4FXal—rgy, U7 ay
T4 FXal—rary, XL aryr74Fal—rarhy, a—%F—o
SR = — R AT S ESE a7 4 Xal—v g E— REPR—

FLET, Turso3Iv 7

a7 4 Fal— g BT S BT,

VEBEIZS U Cary 74 FXalb—a ryAEAITEFEO N0 ICERETHZ L
NTEFET, S, 2=V IMLBEISLTary 7 s Fa2lb—va v
VEFIVH LU TR RE A EHR T H 2 b T £,

41237 4Xa2l—2arsBrolRMBIUOSENTS

va v

411 a7 4 X221 — gy B0l R b

#F4-1121%, GOWIN B a7 X —FPGA O+ _XThHa 7 4
Fal—rvarvyfEor b, a7 4 X2l — gy F— RCEHE
NAELBIORF IR — 0 T O IEENRENTWET,
#4174 X2l —arro) R b

GowinCONFIG
oy 051 | j1ag o
BOOT 12C SSPI | QSSPI | SERIAL | CPU
RECONFIG_N I Yes Yes Yes Yes | Yes Yes Yes
JTAGSEL_N I Yes
TDO 0] Yes
TMS I Yes
TCK I Yes
TDI I Yes
READY /0 Yes Yes Yes Yes Yes Yes Yes
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4137 4Fal—vaErl R NBIOSENA

Srav
GowinCONFIG
e !9 & llae AUTO
BOOT 12C SSPI | QSSPI | SERIAL | CPU

DONE /0 Yes Yes Yes Yes Yes Yes Yes
MODE[1:0] I Yes Yes Yes Yes Yes Yes
SCLK I Yes Yes Yes Yes
CLKHOLD_N/DIN | 1 Yes Yes Yes Yes
WE_N/DOUT 0] Yes Yes Yes
D7 /0 Yes
D6 I/0 Yes
D5 I/0 Yes
D4 I/0 Yes
FASTRD_N/D3 I/0 Yes
SI/D2 I/0 Yes | Yes Yes
SO/D1 I/0 Yes | Yes Yes
SSPI_CS _N/DO /0 Yes | Yes Yes
SCL I Yes

SDA I/0 Yes

RS
o FHR—FEINDIZALT 4 X2l —2alET—RIT A RERyr—IITk-> TR

3a 7 4FXa2l—YarE—FRESRBLTIEEN,
BIZHOWVWTL. 527 4 Fal—

20 F9, ARz OV TR,
o HKaL 7 4FXal—IarE—RFRTOKEELDE
varyrE—FEZRLTIZEIN,

412 ¥ DL EL

UG702-1.01J

/O Z e KIBICHIH4 572812, GOWIN & 2 =2 %7 % —FPGA #5h1Z
a7 4 X2 b=y g B ERBEFONOICHKRET A Y R—FLE
T, TXTOYY—XDFPGA TlX, NU—T v 7%k, a7 X2l —
varBErdiar 7 4 X2l —T g ENAHETT AN N Tar T
S X2l —varbr L TERSNET, a7 X2 — 3 UK
DT 5 e, TAAL AT —P—F—RIZAY, 2—F =PRI 7=LEHL
T g N T OERER FE| Y 4 TE 4,

I

A—F=NELEA TV a CERET D & &, U OIEYIIEEROIREDS 7 A 2 =
/74%:V~75/:%@%&ié@wio CTBIENRMETT, 2T 4 Fab—
A VTR G2 DU ORI, S A ET L Ca— Y —F— R CEE T 545
U

AT 4 X ab—Ta B rOEENMA TV a TR A2IT-TERBDY
<9,

F42aL T4 X2l —a B rOLEELT SV a

L F I g Bt

JTAG PORT VAV W N = TMS, TCK, TDI, B3 XU TDO (IZFHD =
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4137 4Fa2l—va Ul R MBI OEEA

Fa v

UG702-1.01J

LR

T g

B!

V74 Fal—a B LTHEREN
£9, JTAGSEL N (X GPIO & LTl &
ﬂjﬁ—a_o

B D /O [THERL

JTAGSEL N iFEEHD a7 4 F a2 b—v

aryeErE L THERESNET

® JTAGSEL N=0 DA,
TMS,TCK,TDI,TDO iZ=2> 7 4 ¥ =2 L
—varbErELTHERINET,

® JTAGSEL_N=1 Oi5&,
TMS, TCK,TDI,TDO iZ=2> 7 4 ¥ =2 L
—va s THGPIO L LTHERAEN
F7,

12C PORT

77 4V MRRE

SCL & SDA X, Eflo=a 7 4 ¥ 21—
g ELTHEREINNET,

D 1O AR

SCL & SDAIX, av 7 4 F¥al—va
T#% GPIO & LT ENET,

SSPI PORT

7 3L MIkEE

SCLK, CLKHOLD_N, SSPI_CS N, SI&
FOSOFHEHDa Ly 7 4 XL — g
vl L TEHESNET,

B D /O \THERL

SCLK, CLKHOLD_ N, SSPI_ CS N, SIi
FOSOFar7 X2l —va s &T#
GPIO L LTS E T,

QSSPI PORT

T 7 4V MiRKE

SCLK, CLKHOLD_N, SSPI_CS_N. SI &
SO. XL *QSSPI_WPN 1%, D=~
4 X2l —varr bt LTHERENET,

B D /O [THERL

SCLK, CLKHOLD_N. SSPI_CS_N. SI &
SO, BLWQSSPI_WPN (%, =27 1 F =
L—va U T GPIO & LT S E
B

RECONFIG_N

77 4V MiRRE

HHOa 7 X2l —y g

D /O (ZHERL

a7 4 X2 —a K TH%GPIO & L
THERENET,

READY

77 4V MRRE

HHOa 7 4 FalLb—va By

B D /O [THERL

a7 4 X2 —a K TH%GPIO & L
TERHINET,

DONE

T 7 4V MIRRE

HHOa 7 4Fal—va By

B D O I[THERL

a 74X 2L —1a & TH%GPIO &L
THERENET,

R

[11JTAGSEL_ N R TF 4 7 E TV WT A 204 JTAG B D% Bk
TRy TFTHEXI MOE Y NARNY —LAT =2 Rar 7 4 Fal—v g (lpg
2N EHC, XU—=T v 7RO MODE N FPGA #2074 ¥ 2L — 3 v
9% MODE fET72\W\WZ L 25 2 L2 #LE L9, BRHEARICZ—F—2F
HTITAG 2> 7 4 FXalb—rvarxzF 775 E T30 A Iz —HF—F—RiZkeb,
JTAG V' GPIO (272 W £,

11(76)




4007 4F a2l —rar’y

422074 X2l —va VU OBRELT S r—a

N

e [2]SERIALLCPU=ZY 7 4 Fal—i g F—R
— REEUEIEELTWAED, BILIZGPIO ICERET A Z LT T AN, FEE
HFary 7 4FXal—23 F—RTHEHGPIOICHRETDHZ ENTEET,

v DL E

Gowin ¥ 7 h U =7 TE LU OZELERE
1. Gowin Y7 MU =T NTFuv=r Ma&E £,
2. A==——T, “Project > Configuration > Dual-Purpose Pin” % &R

L E9(B 4-1),

IO T X2 b—T g F

TEET,

3. MIET ATV alilTF oy /7 EANTE Y OLEAERELET,

X 4-1 ¥ DEENL

Ay Configuration

General
v Synthesize
General
~ Place & Route
General
Unused Pin
Dual-Purpose Pin
BitStream

Dual-Purpose Pin

Use JTAG as regular 10
Use SSPI 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 MODE as regular 10

Use I12C as regular 10

Cancel Apply

42 a7 4 X2 b—a v rolgE Ty ) r—3 gy
RECONFIG_N. READY., B XU'DONE t" %, KE'— R CfEH éﬂé

T, m®:y74¥;v~yay5y@ TV r— g 0z

CT.HEHOz 7 4 FX=21b—aryBrFE-ix

# 4-3 U ORRE

I%@tv/Lﬂﬁ?C%ij—

v

PRRE DR

RECONFIG_N

By, BIRHS 1

a7 4 X2 b—rvarvr bt LTS 5YG . RECONFIG N
IINERDFINT VT v FaRiH> AT T4, RECONFIG N I,

77747 Low THY, FPGA v s Z I -
arolky ho k) iaiEs £ L %4, RECONFIG_N 7% Low
TN E T INHE, FPGAIZa 7 4 X2l —v g 0 T&Ei<
720 9, FPGA ®/XU—7 v 7HX High L NV &R T A0 E
RVPHERELZRICHEKRTEET,

a7 4 F 2 b —

UG702-1.01J

12(76)




4007 4F a2l —vary

427 4 Falb—varBrolELT S r— 3
s

v 4

MERE D0

a7 4 Falb—varyv L TEHRHESNSGAE, 12D/ VLR
mE 7S 25ns LA Ed Low L)L C GowinCONFIG = 7 4 F =2 L —
g E— REE#L, 531 2D MODE REMIZE->TE Yy F X b
V—AT—2%&Un—RTDHLERH) £7, /o, =—HF—IL,
nYyrpTA I IVTICEY, ZOEO M) HERE DA
~A XATEET, GPIO & LTHEHEINAHEAIL. HAZOAfEH
TxFET, avr 74 X¥al—TarryihsEsicit, £HlT5
& & RECONFIG_N O#J#ifE % High (2T 2B R H Y 77,

READY

inout £°>, READY |£7 7 7 ¢ 7 High T&H Y, Highlz7 L7 v
ENTEHBICDOHRFPGA Ty 7 4 Fab— g T T,
READY 7% Low (2 7V H W v SiT-1&k 1%, £ DIREZ[BIIE T 5 1214,
TN, AD/NT—T 7 721X RECONFIG_N O b U R MET
7

a7 4F¥al—varvrt LTSNS SA. BV D
A BIEFPGA 2 7 4 Xal—i g U TEXAME I NETRT
ENTEFT, ar 74X ab— g USRI L.
READY (52 High IZ72 0 4, a7 4 Fab—Ta nRRL
72334 . READY 5728 Low (2720 £9°, ANWZ A T84S, 2—
#—1Z READY 1§ 52 BEXMIZ Low ISV F o LT, a7 4F
2lb— a7 uARBEIEDL T ENTEET,

GPIO & L TEH &N 2561, input % A4 7 F£7=1F output % 1 7' &
LTHHTEET, GPIOASE LTHERTZHA, 27 4F=
L—3 3 3 5H1IC READY OFHIEEZ 1 [ZTAXERH Y £7,
FIHIOLRVWEFPGA 22 7 4 FXal—a ryTEERA,

DONE

inout >, DONE (%, FPGA =2 7 4 X a L —3 g v Ok &2 RT
FH5T, a7 4 X2 b—rarnsh Lz 5, DONE {5 51X High
WZTINT v 7T ENET,

a7 4 FXa2lb—varvrt LTRSS AE. O 08
B .FPGAD a7 4K a2l —2a Nl LN E I nE T 2
EMTEFET, a7 4 X2l —a B L7-84 . DONE {3
I High 12720 | T30 ZTEERRBICR D £9, 207 4F 2L
—L g T uBARKRERE LT T 4 X2 b— a3 UNERIL
72346, DONEE 51 Low O FE FIZ72 0 F£9, AX A TDEHE,
2—H—[Z DONE E 52 EXMIZ Low IZ 7V F o v LT, 2—%—
FT—F~OZ M) EESEDZ LN TXET, RECONFIG N
721X READY 23 Low O£ Th 55, DONEF5H Low D F F
2720 F9, JTAGHKEKAZHEH L TCSRAMAZ a2 7 4 X a2 b—1 g
3556, DONEfGE 52 BA L T Za0,

GPIO & L TEA SN DAL, input Z A 7 £7-1% output % A 7" &
LTHEATEET, GPIO A/ E LTHEATZHEAR, av74F%=
L—3 a3 3 5H1IZ DONE DFIHEZ 1 1T 2 BRERHV ET, £
ILBRNWE FPGAIZZ Y 74 X2l —Ya VO TRIZZ—Y—F
— RIZABZ ERTEERA,

UG702-1.01J
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422074 X2l —va VU OBRELT S r—a
v

v 4

MERE D0

MODE

GowinCONFIG & — Ni#4{R{5 5 GowinCONFIG E— RO v’ &
L C. MODE IZWNERDFFNT NHE 7 o RO A E T, KE
v MEIZ2 By F T, FPGA 233U —7 w7 £ 7213 Low L ~LoX
/LA RECONFIG_N % kU 9 3 &, 5734 A% MODE {2/t -
TxfIiad % GowinCONFIG IKAEIZA D £, GOWIN I =¥ 7

X —D4 FPGARLL > ) — XD MODEEIZK T Ay 7 4 F o b
—va rE— REIZVELRDET, Ny —TI2 k- TiE, MODE
EYMBRIZR T 4 7 ENTWRNWZ ERHY ET, AT«

V7 SILTWRUWMODE B X, TN ANTHE SN TV ET,

ZELLIE, WIS T AT A ZD Pinout v~ =27 LEZBRLTLEE
[/\

MODE % GPIO & L CEEM T 235G 1%, input % 1 7% 7213 output

AATELTHHTEET,

MODE fENRZE b > o583, TNEHMNIT HTDICHNNT—T v
7T 50, £l Low L~)L T RECONFIG N % F U T % BN
b0 FET,

JTAGSEL_N

a7 4 Xalb—varb LTRSS A. W05
IWE T ERFOATIE L TY, Gowin Y7 b =7 TJITAG B %
GPIO L LTEZEATDHIIICRELISGE, XU—T v 7 LTIE
Wlilary 7 4 ¥ al—yar L., ﬂAGt/@GMOK@@\

JTAG D a7 4 X a b —3 g UHEITERICR Y 4, a—P—

JTAGSEL NG EZ Low [IZI VA T T 52 LIk o THILTE
T, 22— —NITAG L DZEEZHE L TV WEEIZIE JTAG
Dary7 4 F¥al—ra MENFIHEHATEEd, GPIO & LT
EF SN D856 X input ¥ 4 7 7=1Toutput ¥ 4 7 & L THEFTX
F9,

R

GPIO ®#34. JTAGSEL_N o & JTAG @ 4 v 2(TCK, TMS, Tm TDO)
AR ECHEEY 22 v T - JTAGSEL_N 78 GPIO ISR E &SN 84 . JTAG
t,win/cr4¥:¢ﬂ~ya>4fykL/C@%ﬁﬁﬂ(%iﬁ}.ﬂAGﬁxGMO
ICRESNTZHAJTAGSEL NE XV iFar 7 4 Falb—va B LTo
IERTE £,

TCK

a7 4F¥al—varvr L TERINSSA. A TT,
JTAG E— RIZBIFAHVITAray 7 AT, GPIO & LT
SN 28E 1 input ¥ 4 £ 7=1T output ¥ 1 7 & LT TX
ESc I

TMS

a7 4F¥alb—varvrt LTERAINGSHA. NEOFHWT
VT TaROANIE L TT,

JTAG E— FIiZB AU 7 LE— KA TT, GPIO & L Tf#
HEhaGa i input 4 7E 73 output ¥ 7L LTHEHCTE £
B

TDI

a7 4 FXalb—rvarErE LTINS E. NEo55nT’
T o TERFEOANIE LTI,

UG702-1.01J
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422074 X2l —va VU OBRELT S r—a
v

v 4

MERE D0

JTAG E— FIZBIF AV U T LT —HX AT TY, GPIO & LT
A aE input 4 7FE 7T output ¥ 4 & LTEEHTE £
ER

TDO

a7 4F¥al—rvarvrt LERAINSHA, B TT,
JTAG E— FIZBIF A2V U T AT —4H e T3, GPIO & LT
HEha5aiinput 4 FE7ziFoutput ¥ & LTEEAHTE
‘é—o

SCLK

=P S e R L’Cﬁﬁﬁéﬂé H. e T,
SSPI, SERIAL B XTU'CPU E— RiZBIF 57 = /77\j712 T,
GPIO & L THEH S 5A 1. input 2 A4 7 F71% output ¥ A 7L
LCHEHTEET,

CLKHOLD_N

a7 4 Xal—varr L THHASNDSHE. NEOFHWT
NET RO TT,

SSPI &L CPU E— RIZEBIT b7 ry 7 my 7 High L~V AT
T SCLK (ZXHST 2 EENRE T2V . Low L~UL AJJT SCLK (Z
KHST HEAENIEZSIZ72 0 £9, GPIO & LTEH SN A5A1X
input # 4 £ 7=1Toutput ¥4 7L LT TE £,

SSPI_CS_N

:y74¥1v~v§yfykbfﬁﬁéhé%é\W%@%wf
NT T RO AN E L TT, SSPIE— RIZBITAF v 7L b
E5C. 727747 Low, GPIO & LT SN5%LAX, input #
A 7T output ¥ A 7L LTHEAHTE 9,

Si

a7 4K = l/~“/a veErE LTINS, AJE Y TT,
SSPlI E— RIZBITF AV I TNLT—Z ANE /“Cﬁ"o GPIO & L CTf#
ﬂ%éﬂéfﬁ/\ T.input # A4 FE7-iZoutput ¥ A 7L L THEHATX £
ER

SO

a7 4 FXalb—varyvr L TEHEINDSGA. e TT,
S$N%—P BTV T AT =T, GPIO & LT
a6 input 4 7 E7-iFoutput ¥ A 7L L THEHCTX £
‘aﬁo

QSSPI_WPN

:y74ﬁlv~yay8ykbfﬁ%éhé%é\mﬁfyﬁﬁo
QSSPI E— RizB AU T AT —2H e T3, GPIO & LT
i éﬂ‘éiﬁ/\ T.input ¥ A £ =T output ¥ 4 7 & L CHEEf T
EIERS

FASTRD_N

a7 4Falb—varvrE L TEHESNSSGAE. A TT,
MSPl =7 4 Xal—3i g F— RTi, SPl 75 v 3 o AR
BN &N ET : FASTRD N 25 1 O IT@ T OFtH L
%~%w¢mmwﬁ%quNﬂu~@FAimLm&mL%~“
TY, M OWTIERGETEH 7T v v a AT DOT—X v — &
SR LT EEW, GPIO & LTHEHAENIHAIL, input 1 7 F
72X output ¥ A 7L L THEHTE E7,

WE_N

Oy 74 FXal—vartvrt L UERSNSSAE. AN TT,
CPUzZ 7 4 FXal—2grE— ROGAH LIEZARA X —T
JAEFIRINE  : WE_N 251 OG5 1TF A L, WE_N 22—

UG702-1.01J
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422074 X2l —va VU OBRELT S r—a
v

v 4

MERE D0

BAITEZIALTY, GPIO & LTHEHINDEGAIX., input ¥4 7
F/ziFoutput ¥4 7L LTEHTE £,

D0~D7

inout &2,

CPUZ v 74 F¥al—arE—RIBITHTF—F A IE
(8-bit)TF, DO~D7 DA S H L, WE_N OfEIZ k- TikFE D &
7, GPIO & LCHEASNAEAIL, input ¥ 4 7 F£ 7213 output # A
T LT TEET,

DIN

a7 4 Xalb—varvBr bt LTRSS A. W05
WA RO AT T,

SERIAL E— NIZBITFH VT NLT—X% AJje > T9,GPIO &£ LT
ERH A5G E T input # 4 £ 7=1F output 1 7" & L THEATX
7,

DOUT

AV 74 Xal—varbrt L TERESRABA, HAOE T,
SERIAL = 7 4 X al—3 g vE— ROV U TAF—2H v
T, FPGA I A — R SN TV DIGEICDHRELHE DT /A A
~DOANE L THEA SN £, GPIO & LTHEA SN DHAIL. input
2 A4 7T EiToutput ¥ A 7L LTHEHTEET,

SCL

a7 4 Xal—a B LTINS SEE. AT,
GPIO L LTHEHENAHAIF. ANF AT ELTORFEHTEE
‘j—o

SDA

Ay 74 Xal—varvr U EREINDI A, A E Y
T9, GPIO & LT SNDLATX, input % A 7 £ 7213 output ¥
A7 LTHERATEET,

UG702-1.01J

16(76)




5ay 7 4F¥al—arEF—R 5Aar 74Xl — g OiEEHEHE

a7 4 FXa2lb—YagrsE—FR

Gowin GW2AN-18X/9X FPGA # %, A > F » 7 Flash ZF > %
T NA A TT, SRAM 70 B RAER—R I LT=T A AONEET 7 ¢
XFal—arr—ZE NUV—FUr35LRONODDT, NU—T v
TRIZHaA 74 X2 —a T AHMERHY £9, 4 F v 7 Flash
TR ZT2AEIEYET NA R E, RU—F % T — 3T v TIRF S
NHDT, T8 RE, BT —T » 7RI AUTOBOOT =227 ¢ ¥ = L
—a VEIEDUALBOOT 2 7 X a2 L— 3 U2 K-> CTHEIICH
a7 4 X2 lb— g TEET,

R =V THR—FENTWAHa L7 X2l — 3 F— R,
RUTF 4o 7 ENTNWHary 7 4 Xab— g EroIcEEL TWE
T T RTCOFAAL ZRPHADITAG 2> 7  Fab— g &Y R— b
L, a7 4 Falb—ra%— KO MODE flIXE A0 £,

50 a7 4 Xa2l—a yOEEEHE

uUG702-1.01J

NRU—TF o 7F7BIXRary74FXa21—varyOFIE

FPGA ® VCC, VCCIO, & XU VCCX EIFEE N i/ NEIEIRNE 2 1 7=
T &, FPGA B Y ut XA £9, BEEIZZELTEY,
RECONFIG N IAFEIKIC L > T E T EnThERA> FPGA N
A% 1% READY 35 L UYDONE v°> % 7 L4 > FPGA % #1H# >
READY (7 V%&71V7 v 7 L CMODEfEZY TV U>ar 7 4K
L—y g v E— N> TCar74Xal—yarr—2 250, B
E>FPGA %V A 77 v 7>DONE # 7 /)VT v /> —% —F— K|ZA
D ET,

FPGA DAY — "7 v 77 utAiE, EREZLZESTEDINENH Y F
7. FPGA OEJRZEH% D 1ms LIN, 3 X O FPGA OwHi{LH,
RECONFIG N BV Z7NE o LCidy £ A, 22—V —i%
RECONFIG NV a7 —7 4 7 DEFITT D, NI AT >
TTHLENTEET, FPGAN T =2A VT v 7ENDHET, T _XTOIA
OO HAEEmA v B —F AT,
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5ary74Fa2b—varsE—FR 54 a7 4 FXalb—a rOEEHRHE

UG702-1.01J

AT 4 X2 b= a T — X OMGET & M ORRALE I L - T,
Gowin GW2AN-18X/9X FPGA H 5, o4f/EIZ 1%, SRAM T4 Dk L |
> F v 7 Flash IZxtT 5 8ERH Y 97,

SRAM (Zx}3 5 #/E

SRAM DO #EEEIZIZ, T34 A® ID CODE & USER CODE D@ L.
TNAADAT —Z AL VA ZDOFEROFEAH L, BLOSRAM O =27
4¥;v~yayﬁzihi?5%Mvﬂoizy74¥1v~yay%

WU?6M§MN%DE?‘LBERCODEMJDCODE% LHET 57 34
X%E%#ét SN ET, TS RADAT—H AL I AZITIT
FPGA D=7 4 X ab—3a VRIBEDAT —Z REWMO LRSI, 2+ —
P—XZDOEREFH L CTT A, RADAT =X AT 5Z LN TEF
T, AT —H ALV AZDERICONTIIR SN 2L T EEW,
SRAM =27 X al—ra U HFOGEE Y AR— ML ET, EXa2 U7 o
By hOHLT—ZZV — RNy 7 EFIMECE A,

> F v 7 Flash #4E

A F v 7 Flash IZxFT 2 8EICIX, HE, v r 7107 BIOM
SER ENH Y £, A F v 7 Flash 13 JTAG, SSPI. QSSPI, I12C 72 &
DA H—T7 2 —ARFHTEIETE JTAG 7 1 v 7 JE 1L 65MHzZ LT,
SSPI, QSSPI 7 v v 7 JE#k %0 100MHz LA T, 12C 7 v v 7 B Ex
100KHz~555KHz T,

TRTOA L HZ—Tx2—AFE— L, FTUAXT L2 MeEE W I
EYR—FLET, DFVD., T340 XL, BUEOEHEREICEELY 5 2
Al ArvF v Flashx a7 AhTxES, a3 70,
FORAL ZZLFTI D a7 4 Fa b—3 g > CTEMERRETT, Fu s
FIVINET LI, Low L<)LCTRECONFIG_N % K U 3 25 h,
RECONFIG i & iXELCA Y TA VT v 7 7L —RKEFEITLET, 2D
HrelX, v 74 VRN RS BHIMICT v 7L — REhenwWr 7Y
r— g A ENET,

v DL E

Bitbar7 4 Xal—yarE® —R2FEHTHEE, 22—V —F3av
TA4FXalb—2a  EUBEICL - TFPGAREIREINI a7 X2 L
—2a E—RTEHET A Z L 2MRTHOMERHY £3, BNED 72
WIS, ZHOE MO T TR L, 7 — Z{mkICBE
THE L DHEHF L £, MODE[1 : 0]l GowinCONFIG 7' 11 /'
YT earyZ4FXalb—varyrE— RNe@RTLs0EHS, E—F
EEFETDHMNENRWEESIE, IV T v T I F o LA

FILTREDE— FICHETE £, TAT v FHHOGE, 47K 24
L. 7w5ﬁ/ﬁ#@ﬁm1K%m LET,
R
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5ary74Fa2b—varsE—FR 54 a7 4 FXalb—a rOEEHRHE

RECONFIG_N. READY, HLXU'DONE B 3%y 7 4 Fa b — g v E— R
Tty 2a—F—RNEN5%E GPIOICHET AN E I N bbb, 237 4
Xal—a U ENETT AN, M EZIR e o EpikEn 7 /7307 - ay
T4 X alb—ya rFHEm-THERHY T,
WIS AV U #65

HELE SN D B #6013 5-1 1R &8 T,
5-1 #EE &N B v o8

FPGA

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

||}—c/ RECONFIG_N
KEY

READY | DONE
DC3.3V > DC3.av
v, w23
LED | LED
R -

o —H#—)MODEEZEEL/-W\E XL, XA YLVAL v TFZBMNTHILNTE
9, W ONDOTF A ZIMODE U NERIZRS T4 7 E3NTELT, Ry
F 4 7 ENTWARUVMODE B 25V T, GW2AN-18X 7734 2 Pinout(UG972)
B LN GW2AN-9X 57314 A Pinout(UG978) % &M L TL 72 &,

o JTAGHKEZNLTar74Xal—3 a3 584. READY 25 & DONEE5 %
AR LT ZEN,

o RUTF 47 ENRTURURECONFIG_N, READY. 3 X1 DONE & TN CTRL
BEN, a7 4 Fal—a iEEr 52 FHA,

BARY—T7 v 7BE N Low LU TRECONFIG N % N HFB% 4
VI

BT —7 v 7B L0 Low L)L TRECONFIG N% U H4+ 5% 4 3
N ER 5-2 t[¥]5-31ZrT Y T,
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5ary74Fa2b—varsE—FR 52AUTOBOOT =27 4 F¥al—va v

X 5-2 BT —T o TDOHAIVITH

VeeNVeox/Veco J
* Tportready y
il
READY p
DONE /
53 ) HFDZAIVIK
RECONFIG_M \Y ;,-'-'
X Trecfglw "
READY E \; ?.d
;ﬁTrecfgtrd?n Treadyhw i
DONE H—k
Trecfgtdonel

Arora 7 7 X U —FPGA L MIZBE 5 % A I L /R T A—H %, & 5-1
WZRT &80 TT,

7% 5-1 GW2AN-18X/9X FPGA B DHENTU—7 » 7 & RECONFIG_N b Y D& A
RVUTNRGA—F

INT R —

iy NT A =B DER B/AME | BKME

RU—T v TRMEmMETRNOSL D EAY Ty
Tportready VIZE D F TOREE(Time from application of Vee, | - 23ms
Vcex and Veco to the rising edge of READY)
RECONFIG_NLow L L/ 3L 2 (i
(RECONFIG_N low pulse width)

RECONFIG Nx.H D = v U5 READY D
Trecfgtrdyn Low L~ULIZZE D F TOREH (Time from - 70ns
RECONFIG N falling edge to READY low)

READYLow L ~/L/3L 2 DiiE(READY low pulse

Trecfglw 25ns -

Treadylw Width) TBD -
RECONFIG_ N6 R D = 55 DONE @
Trecigtdonel | Low L ~ULZE 5 F TOR;E(Time from - 80ns

RECONFIG N falling edge to DONE low)

5.2 AUTOBOOT 27 4 X2 bL— g Vv

AUTO BOOT E— &, RHEFME FPGA B A A& o b U Rtk %
it L E9, AUTOBOOT =7 f ¥ =2 L—3 g E— FTiE, FPGA (L
WU =T o THEI A T 4 Fal—vav A F—Tx— R THRT 5
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Z <A F v 7 Flash ®7 K1 % 0x000000 7>5 100MHz OF 7 4 /v
NEFECT Quad SPI 7'v b a/UiZiE>TE Y b A MY — LT —F & A
HLTary7 4 Xalb—v 32 T&FET,GW2AN-18X/9X + U — X FPGA
X, 2\ AUTOBOOT 22> 7 4 X2 b —3 g VRITE2FR— N LET,
SFY RN U—T v 7 H%ICAUTOBOOT 2 7 4 X2 L—3 g UKL
A AL ZZEBNICT R 2 0x100000 /252> 7 4 Fa b—3
gV EEHRITCEET, a7 4 Falb—a ORKOERIZIE, ID K
FE=7—, CRCHGFE- T —, mMA =7 —, BLOXA LT U M=T—0db
D9,

AUTOBOOT @ 7 4 Fa L — g vE— FaHT 254, £Fa
T4 Xal—valrT—X%FPGADAF v Flashiz7m /77 L35
VENRHY £9, T L THNNU—T v 7 F721F Low L~ T
RECONFIG Nt > % MU 5 LEX, Ty IFAEBNICE Y A RY
— LTS ERHAHN LA T 4 Fa b= a v EETLET, A Fy
7 Flash OB#IFEHFHEREIC LV, a7 4 X2l —Ya D&y rn—F
IRFfRI 23 E5ffE S v, TRZER R M B L E LTz,

AUTO BOOT &— K& 3 %121, MODE[1:0]% 101 IZa%ET 5
VERHDET, a7 4Fa2l—a U NERLEBEETH, T3 &
IZ JTAG. I2C, SSPI, QSSPI 72X~ v Fa/L & LT SRAM F7-1%
FlashZz a7 4 FXal—yau/7arsI 07 T&%1,

53JTAG 2> 7 4 Xal—a v

GOWIN I a2 %27 #—FPGA#MDITAG 2 7 f Fal— g
F— RKIZ.IEEE1532 B X WV IEEE11491 XU U Y A%y VAKX A — R
[ZHELL TV ET,

JTJAGZ L 7 4 F 2L — a0 F—FRTlE, GOWIN®Ia ¥/ #—
FPGA .5 SRAM IZE Y hA R —AF —F 2 EX AL, a7 (Fa
L—ya 7 =2 3R =2y %l kbivEd, GOWINEI =7
2 —FPGA LT+ _RTITAG 2 7 4 X2l — g F— FEHR—F
LTWET,

53.1]JTAG E— RO

UG702-1.01J

JTAG a2 7 4 Xal—3arF— NCE#ET A L IT3FE 52127 &
BV TI,
#52]JTAG 2 7 4 ¥al—v g vE— ROV U OEE

B4 /10 %A 7 =5 B
TCK' ;?@®%w7w .
™S ;Tim%wiw e B
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v 110 % A7 SE|
I EROFFNT L |
TDI > T —H% NJ]
O. WiDI5\T" |
TDO LT 7= )
ERE

[1] TCK % PCB T 4.7K O 7 /L 2 w7 ARH L~ 2 BN B ) £77,

532JTAG 2V 7 4 X2 b—3 g »EF— FOEG AKX
JTAGa L 7 4 X a2 b—3 3 E— ROEGIIR5-4 1R~ B TY,
K 5-4 JTAG 227 4 X2 L— 3 - E— ROBREHHR

FPGA

| JTAGSELN

JTAG PORT » TDI

»/ TCK

» TMS

< TDO

TR :

JTAG 2 7 4 X2l —aE— D7 ay 7 BT 65MHZ L F TH D MLERH Y
id—o

GOWIN & 2 22 ¥ 7 #—FPGA BT JTAG T A ¥V —F = — %
PR—FLEST, 20, H5H FPGA D TDO v > %KD FPGA @ TDI t°
NHEEET AL, Gowin T r ST I Y T My = TR S LT FPGA
FRA 2 BB L CES Iy 74 Fal—2ar LET, 54
V—Fx—rar 7 ¥al—va v OFRKIIR S-S5 1R LY T,
Gowin GW2AN-18X/9X FPGA #lfhix, ¥4 ¥ —F = —> LD FPGA 4
Fv 7 Flash o7 v 7o I 7% R—FLTWRWZ EICEELTLE
YN
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M 5-5TAG A ¥V—F z—rvar7 4 ¥z lb— g OEREN

JTAG PORT FPGA FPGA FPGA
TCK »| TCK TCK »| TCK
<) < 2|
™S » TMS O ™S » TMS
TDI TDI % TDI L TDI>'%
P A6 w %8 w 50 W
<O Z <O Z <O 5
TDO ww © TDO ww O TDO LULUDTDO
re o xew o xo W
: N—v] N—r] \_/___>
< —>

RS
DONE,

533JTAG 27 4 Xal—YaryE—RKDFA IV IH

JTAGE—RD¥ A IV 7KL, ®5-61Z7~7#80 T,
X 5-6 ) TAG 27 4 FXal—Yarye—FDZAIVITH

RECONFIG_N, ¥ XU READY {55 O#ERHIIRILUITIE U TIRE SN ET,

—
TCK | Tickftco | Ttckp Tickh Tickl
— Ve . : ,
i Tips Tiph : Ttekftex
I i
™S X X
oo valid data valid data

KRTA—=ZOEWIZ, 53R THEY TT,
#£53J]TAG 2 7 4 X2l —valyET—RDFA IV ITNRFA—F

AR PR BoMi | Bkl
T TCKILH FR 0D = VB HINCE D £ TORE i 10ns
oo (Time from TCK falling edge to output)

TCKILHL WY =y Umb A A v E—F U AR

Ttokftox % F T O (Time from TCK falling edge to high - 10ns
impedance)

Tickp TCK 7 1 v 7 DY A 7 L (TCK clock period) 40ns -

Tt TCK 7 v 7 @ High L~LEE[E(TCK clock high 20ns )
time)
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AT ks A s oEk M| R
24
Ticki TCK 7 7 27 @ Low L ~/LIEf[E)(TCK clock low time) | 20ns -
: JTAG PORT Ot v b7 v 7'FfE](JTAG PORT setup
ijs . 10ns -
time)
Tiph JTAG PORT ® 74— L REEfEI(JTAG PORT hold time) | 8ns -

534JTAG 27 4 X2 b—¥a YOFR

UG702-1.01J

TAP REEHIR

T A RNT 7 & AR— b OIREERRIE éAVVX&iti? RS
2 R L, TDI & TDO Dl \-Tﬁ‘fvubiﬁ“ W MOV AT ATy
VLTEWT —Z LU RE IR RIS S E T, RO X A T
7T NCRANRTETFILTCK BEmL o e TMS v vy 7 iRiE%

xLET,
X 5-7 TAP JREEHEMR

1 C[TEST-LOGlC-RESET}
0

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

TAP V& v b

TMS % High L~ u(mr ¥ > 27 “17 ) IZRFFL, TCK B> C5 2Ll Ep &
kv —71{§ %5 (High ®t Low)Z A1 L7=%, TAP Y v 7 %2 Uty v 35
Z LT OIREED TAP IRFEM 2T A b Yy 7 D) & v MRREICEH#H:
LOJTAGA v H—Tx2—RET A2y %)y hLET,

DOARAEIL, CPU LA A Yy FLER AL

ERD

24(76)




5ay74FXal—yarF—FR

53JTAGa 7 4 F¥al— 3

e  Shift DR F721% Shift_IR DIRHEIZ AL HE, TDO OF —Z X TCK OLH Fv Y = v

TInb AT £,

Shift. DR & 7213 Shift_IR DIREEICADIE, T—XIZv 7 M LEHA,
Shift DR E£721% Shift_IR/»HH 5K, 7—2 3> 7 bahEd,
/R T FENDLDIE, T—F DR LE Y LSBT,

—HU®y b2 E, TRTOMBIEIY By b EHITRY £,

MRVIRE LT —HVIRH
TAMOY I EY Ty T DTN, IREEERIILL T O 2 SO FAREME

BT

o MBLIYAK(R)AFy
o T —HLUAZDR)AFy

MLV AE 2% v CEETIL, Shift IRIREEDSE . T —F £7-13M
SR LSB 77— METHAE LY AZIZEE SN ET, Run-Test-ldle (2
AoTete, mDOEENTET LET(E5-8),

TS VYRS A%y o OBETIE, 7E Shift DRARIEOH A, 7— 2 %
FIEMART—2 LA ICEE SN ET (R 5-9), LSB 77— A Fi»
MSB 7 7 — A R FHEAEIIRAE L £ 7
K 5-8 M BLIREIDT IV RAFA IS

TCK

™S
o | G = (X ) e X e Y M
o0 I D G ADER
TP states NI @ X @ SHIFT-R @ X @ X
(1) :SelectIR-Scan @ ExittR Run-Test-ldle
(@) :Capture-IR @ Update-R

X595 —FLIPREDT I VAZAI VT

L e S o o

™S “
o I =) ) (o (o N
™o NN =) (e e R
Tap states NI SHIFT-DR @ @
-Select-DR-Scan (3 -Exit1-DR (B -Run-Test-ldle
:Capture-DR ‘Update-DR

UG702-1.01J
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R
o MHLIYAFZDOEXIZ8E Y FTT,
o BIRLIELIAXIZE-T, T—HLIVAXDOEIFRLY 9,

ID CODE FeAH L 4]

ID Code(HI'; JEDEC ID Code)ix. FPGA 7 /34 A2 D FEARR 72585 51 1
T,

GOWIN FPGAID Code ®E XX 32 v T, T#I!Z GOWIN FPGA @
ID Code ®—¥#F T,

# 5-4 Gowin D—#RD FPGA #/ D IDCODE

Gowin FPGA Device Family IDCODE
Device Part Manufacturer ID
Device Family . Bits 11-0 IDCODE
Bits 31-12
h81B
GW2AN-18X h00004 h81B h0000481B
GW2AN-9X h00005 h81B h0000581B

GOWIN FPGA DAt Lan4aid 0x11 T3, LA TFiZ, GW2AN-9X ID

Code Z @i Hi3 2 & 2412, JTAG OBEWWEAF L 7,

1. TAPUtv F : TMS Z HighiZ L, 57 v v 7 %A 7 VP EE L
TEFELET,

2. IRBEEFEHR % Test-Logic-Reset 75 Run-Test-ldle |23 S+ £ 77,

3. REEFEIL A Shift-IR (2B S, & MLt v F226 Read ID #i4y 0x11
ZEEL, B Ey MREOE Yy MDNEET D & FIRFC, KRB
% Exit1-IR [CER S E T, 7720bb, &K ELE Yy FOXEEFERIZ TMS
X High IZ72 5 BN H Y £9, £5-5TliL, 8wy 7% A 7)1
WIZ Ox11 ZE(E T 2FRICK 1T 5 TDI & TMS DfEDZE(LA R L T

9, XA I7IEFF5-11 IR TER8Y T,
3% 5-5 R EE T D TDI & TMS fEDZELL

TCK1 | TCK2 |TCK3 |TCK4 | TCK5 | TCK6 | TCK7 | TCK 8
TDI value
e 1 0 0 0 1 0 0
TMS 0 0 0 0 0 0 1
value

4. RAEMEME 2 R < H Exit1-IR 2> 6 Update-IR Z#¢H1 L T Run-Test-Idle
IZIE L. Run-Test-ldle T3 2L ks vy 7 A4 7 v E2F4TLET,
5. fREEEM A Shift-DRIZER SH, 327y 7 A 7 vzkfE L. 32

7wy 7% A7 )VHDKEERIIC
7 VD5ET & [AIRFIC Shift-DR 725 Exit1-DR (2

. TMS % High

L., 327w %A
Y U7 LET, 327

0w 7 HA 7 NERET S D BIZ32 By kOF—#(0x1100381B)78
e SN E (R 5-12),

UG702-1.01J
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k

6. IREEHEM: A Run-Test-Idle 125 L £,
X 5-10ID Code FtAH UIRTEH# M 22 2 F ¥ — b

Start

4

%

Move TAP to Shift-IR

Transfer
Read ID Code(0x11)
instruction (LSB)
&
Move TAP to Exit1-IR

Move TAP to Update-
IR

v
Move TAP to Run-
Test-Idle

4

Move TAP to Shift-DR

Transfer 32 clocks to
get ID Code
&
Move TAP to Exit1DR

Move TAP to Update-
DR

v
Move TAP to Run-
Test-Idle

X| 5-11 ID Code #tAH LAE-0x11 DT 7 BRXZ A I 7

TCK

DI [\ /[ \
TDI Data XIRO{IR1 Y IR2 X IR3 { IR4 X IR5 { IR6 J( IRT )}~
™s [\ [
P @ Yo e kel ® ® @ X
TDO

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

5-12 ID Code(0x0000581B)Fi A LEERDT —F VIV RAF DT 7R ARFA IV T

L5 A A I I I o

DO Z 0 -/ \

Z

TOO Data 777777777777/} D0 X D1 (D2 ¥ Da (D4 X D5 ) 06 { 07 D8 XD10XD11YDi2)D13XD14XD15X | XD29XD30XD31{D32K7777 7777

™S\ f \
TP D ® )
@RTI @SELECT-DR-SCAN (3CAPTURE-DR @SHIFT-DR ®EXITDR @UPDATE-DR
UG702-1.01J 27(76)




5ay74FXal—yarF—FR 53JTAG= 7 4Fal—Tay

UG702-1.01J

SRAM 2> 7 4 FX=b—a VOFE

N Host #8 U C FPGASRAM =27 4 X2 L—a» LET,
JTAG # /1 L7 SRAM =27 ¢ ¥ = L — ¥ 3 X Configration Mode Pins
DREZ 2T EH A,

Gowin Y7 N7 =7 CTF—H AN —AT7 7 A VEAEKRLET, JTAG
ZMLTLTSRAM Dy 7 4 Falb—a &% T LET, BLFIZANS
Host iCX %2 SRAM =2 7 4 Xal— a7t 220 LET (X
5-13),

1. JTAG YV » 7 ZfEskL., TAPZ U &> FLET,

2. TAADIDCODE #FAHL, ~vFToH0F v LET,

3. T /31 ZA® Status Code % @t L Ready v k730 D413, Reinit
e Ox3F Z5E LET,

F721E. SRAM R a7 4 X ab—yarEnisa. SRAM ZibZ%
THOMENRDHY £, SRAM Z2{HETHFIHEZZRL T ZS W,
ConfigEnable #i4 0x15 Z &5 L £ 7,

Address Initialize 4 0x12 %255 L £ 7,

Transfer Configuration Data fi43 0x17 Z 253 L £ 97,

R AEREAR A Shlft-DR(?““& LU RAZNER S H T O Bitstream
Data % fx E{Z & >~ M (MSB) 5 JIEIZ /5 L C Run-Test-Idle fREEIZ D
EJ e
8. ConfigDisble fii4y 0x3A % 15(5 L £ 7,

7. Noop iy Ox02 ZEE L, a7 4 Fal—var7TabvARNKT L
£7

8. Configuration Data % U — KN v 7 L7z A SRAM A L7 m k&
AZMMLTLIEEN,

No ok
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5<13SRAM 27 4 ¥ a2 lb—Yary7rakx

lg?%:é(e Y See Read Flow —N{ End >

Relnit (Option)
or

SRAM Erase (Option)

v
Transfer
Config Enable Instruction
(0x15)

Y
Transfer
Address Init Instruction
(0x12)

Y

Transfer Write Instruction
(0x17)

Y

Transfer Bitstream(MSB)

Y
Transfer

Config Disable Instruction
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

» Y— See Read Flow

N

(e )

SRAM HAH L7 a2

THE SRAM T —% 1357 74/ b T — KRy 7 TEEHA,

FPGA ® SRAM = U 7 /5 SRAM 7 — X Z A L F 9, £9°. SRAM
DEXIAHFHIEX 2 U T ¢ By MSecurity Bit)y2i 227 1 ¥ 2 L— 3
VENTWARNWI EEARFEL T EEW, X2V 7 4 By MNIETRO
T EREL, T X2 VT 4 2TFLOIEHINNET, X
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VT 4 By FOBRENTT %, SRAM 25 Bif+ 57— #1242 T 1(High
L~UL) T,

7

27— FfZ, FPGAIZFEZAENTT —ZIZXH L TCRC F=v 7 &%
LET

R5-6 KT XA ADSRAMT RLRAE LT FLRAKRS

TNA R T RLAES (Ey M7 RLXR) VNS - §
GW2AN-18X/9X 3376 1342
5-14 133 H L7 1t 2D LUWEN T,
1. ConfigEnable i 0x15 245 L £7-,
2. Address Initialize fy 45 0x12 #1515 L ¥ 7,
3. SRAM Read 7145 0x03 #15(5 L £,
4. IREEHEIE A ShiftDR(T—# L P A Z) BB S, 7 L AE ST
Ty IEEEEELET(ERS6 M), REOI vy 7 2R ET
% & FIFIC, TMS % High i2 L, Exit1-DRICY vy 7 LE£d, ZDH
. TDORHETHINT D ESOT —Z ZitAH LET, KFEZIZ,
Run-Test-ldle IZEE L £,
5. FlE4 20K L, BE1OOT RLAOT =X EiAtid e, 2o
7 RUVRITEEICEE S ET,
6. ConfigDisble fii1s 0x3A %158 L £ 7,
7. Noop fin s 0x02 ZXfE L, A L7 me AR T LET,
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5-14 SRAM HiAH L e X

/

( Start J
o /
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) -

Transfer
Config Disable Instruction
(0x3A)

4
/ End \)
o /

SRAM %Z{HET HFIE

SRAM ZH a7 4 X a2l —ya 15848 BEfED SRAM #{H8E74 5

VERHY £, FE

arwNPE

ConfigEnable fi45 0x15 Z{5 L £97,
SRAM Erase 14y 0x05 #15{5 L £,

Noop @145 0x02 45 L £,

PEIES 22>, F£721% Run Test 2~10ms,
SRAM Erase Done 47 0x09 #5415 L £97,
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6. ConfigDisble 45 0x3A % 55 L £77,
7. Noop 45 0x02 #ikfE L, 7REARNKT LET,
RS

e EraseSram(0x05)f4>. Noop(0x02)Dik(E . {HE5E T & THo RN LT TY,
o  GW2AN-18X/9X D& PREFH L 6ms T,

FvF v FFlash 7u 5 I v FE—F

Gowin ® GW2AN-18X/9X FPGA L 21X, 16 M &~ F DU 7 /L Flash
AEFYNPHPGAFENLTWET, JTAG X, 4> F v 7 Flash 270 75 A
THDDOFESPI (SPHZEITW5D) 7'm ha vz L, & ORKEME
JER X 65MHz T,

JTAG et~ 250 SPI 7' b auid, —fRICHEED SPIrY v 7 & —
L C\WE9, TMS L Chip Select (CS) f§ = Zxfii L, TDI X DI &I
*xthi~ L. TCK % Serial Clock (CLK) 1§ & Zx%tii L. TDO iZ DO & 5%t
JGLET, TOXALITEH, EYESPIOX A I T E2BRARETH D |
TDI T —%N 17y 73 A I A% FICTT7 NENDHTETTT, TMS 3
Low [TV E T o EnTcth, 1 7 ay 7 2k G LTEBROT — 213630787
—HXTHY, T—XDEEKEOE Y NI TMS & —F#IZ High 27 VT v 7' &
NHZVLERHD T, WOKEZHL T EEW,

I T

r===1
(] 1 1
] 1 1
I L

|
: ——
¢ DATA

UG702-1.01J

Flash v 75 I 7 &— ROjiLH)

Flash 2 7' 77 A3 5, JTAG A > X —7 = — A ZWNES Flash = >
e —Z T D MERD D £, TO%, EHED JTAG i1 0x16 %
FELTZOE—RLEHLET, BELLE, JTAGA X —T = —X
IZFlash 2> 7 4 X2l —3 a0 F— RTOLRERELET, 2F 0. JTAG
A H—T7 2= TFESPIE— RIicRD  JTAG S R—h&h7e<
7m0 ET,

Flash 7u /9 I 77— ROKT

TMS @ High-Low L~L% 15 [aldifi L Tk iEd 5 Z &2 K V| Flash 7
R I7IVTE—RERTTEET, DF0, HSPI A v Z—T =— R
DIEEITAG A v #—T7 =—RIZRV £ 7, FEITAG A 4 —T = — A
RS>, JTAG 72 ha Ll CTF A A a7 4 Fal— g
YELZIENTEET, UTITRTEBY TT,
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5 v 7 Flash fip4-WriteEnable (0x06)

¢ 0x06

J4--_ Ml

WriteEnable fii45 1%. Flash Status Register @ Write Enable Latch (WEL)
By FERETHOIEH I NE T, WEL £ I, 4% Page-Program,
Sector Erase, B LW Chip Erase Dl uaﬁﬁﬁhézgﬂ% nE9, TMS
N1 7ay 7% A7 (TCK) Low IZ72-7-% . 4% [0x06] 275 —% A
71 (TDI) B2 AJIL, 0x06 DiEDOE >y ~ [0 1 ZTMS LRI =
7Y% A 7 IVTHEINET,

> F v 7 Flash fn4-WriteDisable (0x04)

WriteDisable 14313, Flash Status Register @ Write Enable Latch (WEL)
Ey bhzlty b5 ’ﬁﬁﬁ ENnEJT, TMSB1 7y 7% A7 )L
(TCK) Low (272~ 7214, sy T0x04) %5 —% AJ; (TDI) B IC AT
L. 0x04 Of#%EOE Y b 10 IZTMS ERIC7 vy 7 %A 7 )L TCldik S

NET,
L

UG702-1.01J

¢ 0x04 d
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A v F v 7 Flash fin45-Read Status Register-1 (0x05)

Dummy

[ ]
ek Uy ryuduy UL

™I R

0x05 \J| !
TMS o

100 010000000

! Status Register-1 2

Read Status Register-1 fi1%, 8 B hD AT —F ALV A X & Fi
TEOIHERENET, TMS A1 27 a2y 7% A 27/ (TCK) Low (272~ 7=
%, 5 [0x05] % TCK ONLh By =y o TF—4% AJ) (TDI) Bz
ANLET, 67052504 I—7 1 v 7 (dummy clock)?D%, Status
Register-1 D7 —# 3 TCK DILH TR Y = v " CTTDO B U H5(F S,
wEfrey b (MSB) 77 —A RT9, LAFIZRT &Y TT,

Read Status Register-1 (21, S[7: 0] CREINDIAFF8E Y F3H 1,
S[0]iZ BUSY t' v~ T, Flash 7% Page-Program, Chip Erase, Sector
Erase 72 K OWBEF D4 SONTIHBEIICE v M ICRESNET, =
DY, Flash ZEY—IREETH Y | MOMFITINE LEE A, BIENK
TT5E. SONTEBICOICY By M, MiomBEEE LT 52
EMTEET,

> F > 7 Flash #i5-Read Data (0x03)

Read Data f%3 1%, Flash 7»67 — ¥ &5 L Tt A HT 7202 H &
NEFT,TMS 281 7 1 v 731 71 (TCK) Low (272~ 7= fiv4 T0x03
ZTCK DB EMY =y TTF—% AJ) (TDI) B AL, 24 v b
DT RLAZDIEAAIANLET, S6R05H2O0OFI—ruay”
(dummy clock)D s, 4#%7 RLAZH LT — XD TCK DLHL FRY = v
PTTIDO BV bikE &, &bty b (MSB) 77 —ARTd, VU
— KR 7 ENDT—EZN1OOT RV RAEB2DHE, 7 RUARE#EIR
WA 7 VA REN, Bt LT2T — X AR —L%U— RNy 7 TX5
Lo ES, oF0 . 1 O50OMAS TFlash 7 — % &K %542 &
NTEET, LMIRTEED TT,
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*******
I

Dummy

Z24-Bit Address

———————

@ /]
()
()
)
()
()
)
(=)
()

2> F > 7 Flash fin45-Page Program (0x02)

Page Program & i%, 1 X—Y LD 1 5L EDiEE (0xFF) &i7-8
A Tl T LT HOIMERHINET, Z ORI, WriteEnable i1
%%T‘?‘éﬂgﬁ%b F9, TMS 281 7 v v /%A 7/ (TCK) Low (272
ofJ(ﬁ 45 T0x02) Z TCK oAb By = o —4% AJ) (TDl) ¥

WAL, 24y hOT RLZAZDIEACANLET, 20%, ik
?6?*5’% MSB First 7 +—~ > F DI I AN LET, Z OHIR .
TMS iZLow DEFETHY | HED/A FOREOE Y ME, HighlZ72-
ZTIMS tRILZry 7% A 7 ATDIEACADESNET, UUTFIORT &
BYTT,

ﬂ,@" --------------

ox02

24-Bit Address

Cata in byta-1 Data in byte-2

|
OEOOBEOEOE 20/0,0/0/6.6.0
Data in byta-3

|
I |
| |
B B
| |
| |
| I
| |

|
|
VS |
|
|

UG702-1.01J
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> > 7 Flash fp4>-Sector Erase (0x20)

Sector Erase i, fEE &Nzt 7 ¥ — (4K 31 ) OTRTDOTF —
B EMETHEOIHEAINE T IHENE T T 5 & Flash 7 —# 13 OxFF
WeIE TS nNE T, ZomBE2EET HE1C, WriteEnable v 258 T
THMLENDY £T,TMS 31 7wy 7 %A 7L (TCK)Low (272> 7214,
o [0x20) 2 TCK ONLH ER Y =y o TF—4% AJ) (TDl) BT AT)
L.24EY FOT7T RFLARAZDIEACATILET, TRLAOEHZDOE v
MRk 5 & L bz, TMS % High IZi%E L £ 7,

ek [ UYL U UL L

""" |

- 02

O ONO000=.

| |
f
r\ ’/} 24-Bit Address

2> F > 7 Flash fn45-Chip Erase (0xC7/0x60)

Chip Erase #1457 1Z Flash WO RTOTFT— X Z{HE L., HEHZITT T
DT =431 (0xFF) (2720 £9, Z OmH & iX(E 7T HH1Z. WriteEnable
MEEETTHLERHY £9, TMS N1 7 a v 7 ¥ 1 7L (TCK) Low
2725 721% S T0xC7] 2 TCK Ot H ENY = o TcF—% A (TDI)
EIZ AL, OXC7 OfZEDOE > b [1] [T High 272> 72 TMS &R L~
oy 7Y A7)V TCHESNET,

TCK

TDI

™S
TDO

0xC7 >

T

uUG702-1.01J
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AvF v FFlashar 7 4 Xal—vard7a—Fy—h

@

y

Read Status

Code
I
N
Ready Down Y— Relnit -
N
Y— Erase SRAM
z [
N

il

Enable Flash
Config-mode

Chip Erase

Page
Program
loops

Disable Flash
Config-mode

Reconfig FPGA

End

UG702-1.01J 3776)
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JTAG Boundary Scan C® SPI Flash 7“r 77 I v 7

Z O — ROJFEFLE, Boundary Scan d ik & H LT SPI & #id 5
B ORREEEHETHZ LT SSPI¥ A I 7% FEBLL AT~ 7 Flash
BT IIU0T LET,

Z OF— KT % Boundary Scan Chain ®EX(Z8 'y hT, 2D
A HE I LICe r OREIZHIS L £ 9°(5 5-7), Boundary Scan Chain
Z2FEETAHIT LT, 1 [FIO SCLK BRENATE T LE T,

#F5-7 LV OIREE

SPI Flash O &' >4, SCLK CS DI DO
Bscan Chain[7:0] 7 6 5 4 3 2 1 0
(ctrl & data) 0 0 0 1

RS

e ctrl:0 XN, 1IIANZRLET,
e data:0 (¥ Low L~ 1[I High L~ va2ELET,

[ 5-15 Boundary Scan &— K& L7z SPI Flash 7u /7 I 7D 7u—F ¥ —

K
s
{ Start )
. ‘ /
See RaadIDCode
N
Transfer
Config Enable Instruction
(0x15)
) J
Transfer
BSCAN_2_SPI Instruction
(0x3D)
/
Program (or read) SPI
through JTAG
) J
Transfer
Config Disable Instruction
(Ox3A)

i r N
e N\
g End )
o S
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Ny 2 759 RFur 5 I V7 (Background Programming)

FTONA AL, BIEOMREICHEB L E2 T2 77 A NET v T T L—
KL, Flash D70 7o I T H2TH5%5E1RHV £9, £/2. HriLVT —
HARN)—LT 7 A NVEa— KT 5, IOREAREFCEET

Status Register D FiAH L (0x41)

Status Register # 5t 32 & T 731 ADOREEE TR TX £,
il 21X . wakeup D RKE), i iAFT T —DF ML KA i T & £ 9, Status
Register (37532 8y FH V| GtAH Lm B 0x41 T, A4 I 71X
Read ID Code & —# L £,

Status Register O E ML, £ 5-8 (Z/RTIE D TT,

7z 5-8 Status Register D E IR

734
A

Status
Register[31:0

GW2AN-18X/9X

0

CRCEror(1: =7—5V, 0: =7—72L)

—

Bad Command Error(1 : =7 —& 10, 0: =7 —72 L)

2 ID Verify Failed Error(1 : =7 —& 1, 0: =7 —72L)

3 Timeout Error(1 : =5 —& V0, 0: =T —72L)

4 Autoboot2nd Failed Error(1: =7 —&HV, 0: =7 —72 L)

5

6

7

8

9 Autoboot1st Failed Error(1: =7 —&HV, 0: =7 —72 L)

10

11

12

13

14

15 Encrypted Format(1 : if S b SNT=TF—F A U — L7 7 A ANMEH STV D)
16 Encrypted Key Is Right(1 : —231E LV, 0 : F—23[HE > T 5%)

17 sspi_mode,
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53JTAG =7 4 ¥zl —T g

75
A

Status

Register[31:0

18-31

GW2AN-18X/9X

User Code DFiAH L (0x13)

User Code I1ZA5H32 EY FH Y,
lZ Read ID Code & —# L %7,
User Code 37 7 + /L K TIHEHT 2 DIXFS 7 7 A /L ® checksum fi C.

BAH LA mix 0x13 T, A I

Gowin Designer ICBWTHEFHZTE £7°,
Y 17— K (0x3C)
Z oM O&EENX, FPGA 2 Flash n67 =4 2 MU — A7 7 A V%

HHL, SRAMIZar 7 4 Xal—arT&Ehk910T52 LT,

JTAG 78 Reconfig(0x3C)#in 4. Noop(0x02)fi & & %5352 & T, T2
A ATV e—RT&EET, ZDOFEIL Reconfig N> D NY HERLT
‘g—o

FTAV—F = — 2 DEEHK
5-16 A o—F = — v DX

JTAG PORT FPGA FPGA FPGA
TCK »| TCK »| TCK »| TCK
< <) Z)
™S » TMS O » TMS (o > TMS O
o [ o >_%
TD » TDI =z » TDI » TDI
A6 w 526 w a0 u
<O Z <O 2 <O 8
TDI |« ww © TDO wim O Tbo '-UUJDTDO
re o roe o ro _‘
1 N—] N—] \_/___>
< —>
N—F o Tr7A)

UG702-1.01J

=T T 7 AN OWNTIE, BT 7 =H0 « iR — MIBRWES
HELTEEN,
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54SSPIl =7 4 F a2l —T g EF—F

54SSPI 2V 7 4 X2l —i g vE—K

SSPI(Slave SPI)TlE, FPGA & 2 L—75 /3 Z & LT, 4 Host 73
SPI A v % —7 x2—2 %4 LT GOWIN & 2 =12 % 7 % —FPGA #ili % =1

74X a2l —arLET,

541SSPI 27 4 F=alb—garyE— Koy
SSPl 22> 7 4 X al—3 g F— NICEETHE 133 5-9 [TR-7 &

BY TT,
#59SSPI 2 7 4 ¥l —Ya L E— ROV
v 4 /10O %4~ | @
(N -
L ULV A DB S [
RECONFIG_N D Low AAJ/A/ DEL. #H LV GowinCONFIG
. .| B L ET
TINT T
High L~L : BUET A AT R 7T I 7 -
/0. a7 4 X2l —varE{TH N TEE
READY NE O | T
TINT o7 | Low L~UL : TARAL AT ST I s ay
T4 Xalb—alra{7H) 2 ENTEEEA,
High L ~uLid, Vv /oIy «-ars7 4%
/0, L= a UINIERIZE T LIEZ E 2R LET,
DONE WNEOFEV | Low L-ULiX, e s oI/ a7 4%
TNT v | L—=varyBNET LT, KIRL-Z &
RLET,
I, NEBD5S . o
~ ar 74 F¥al—vaE— RORRAT,
: 1% . .
MODE[1:0] 37’§7 READY D376 LR ) =y OTH L F Y s
I\
SCLK NESDFI | 7y 7 AT)
TNT
I High L ~L : SCLK (Zx}titd % SP #EN A%
CLKHOLD N N DI | B—A L~UL : SCLK (2% 5 SPI #fE)
TNET | B
O\
SO Wz oFg | FPGA 28 Host 127 —# & )
TN
I\
] WNERDEFVy | Host 78 FPGA (125 — X & A )
TN
I\
SSPI_CS N WNIEROFI | SSPI F v 7L MEB, 7275 47 Low
TNT
FERD ¢

UG702-1.01J
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CLKHOLD_N ®F 7 4/ MREEIX, WEEOFIWT L Z 7 TF, SSPIE— R&fi AT 5
B41%, CLKHOLD N % High ICRE L T 72 &0,
542SSPI 2 7 4 F¥al—YaryET—RFDOFAIVIK

SSPIE— KD Z A 2 7 X%, 5-17 \Z/rd8@ Y T,
X 5-17SSPI 2> 7 4 X2l —a rFT— FOFA IV IH

READY {
' Treadytcsl : i Tcsnhw
SSPI_CS_M : Y } ;
CLKHOLD_M
sl \.r' 1%
, A X X X
: © Tespis Tsspih - —— Tsclk T Teok ¢
SCLK ——\—/jﬁ : :
) . X , ; —
Treadytsclk i Tsclkftco Tsclkitco i Tsclkftcx :

S0

{' valid data % valid data >—

BT A4 A I T RXT A—HL, £5-10 1R THY TI,
#F5-10SSPI 2L 7 4 X al—2a b E—RDEALIVINTA—X

a7 A s BoMiE | ki

Tsclkp SCLK 7 v v 7 ™A 7 /L (SCLK clock period) | 15ns -

Tt SCLK 7 vt v 7 0 High L~ VESRI(SCLK clock | o )
high time)

T oo SCLK 7y 7 O Low L ULIREH(SCLK clock 7 Bns i
low time)

_ SSPI PORT Ot v k7 v 7K (SSPI PORT

Tsspls . 2ns -

setup time)
, SSPI PORT M7k — /L RIER(SSPI PORT hold

TSSpIh . Ons -
time)
SCLK DNEHL TR =y b7 — & T E

Tsclkftco % F TORf[HE(Time from SCLK falling edge to - 10ns
output)
SCLK DXMLHL TRy Dinb A A v E—H

Tsclkftex v A F CORERE](Time from SCLK falling edge to | - 10ns
high impedance)

Tesnhw CSN @ High L1731 2 DOiE(CSN high time) | 25ns -
READY O H B = 27535 CSN @ Low L

Treadytos ~LE TOREE](Time from READY rising edge | TBD
to CSN low)

Treaavisclk READY ONrH Ein Y = ¥ 1-2H O SCLK TBD )

readyise = v ¥ TOREE(Time from READY rising

UG702-1.01J 42(76)
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AP PR T FoME | Rk

edge to first SCLK edge)

FEROEFREFDIEN, SSPI T— REEHT 51201, L FOSM %
THERH Y F9,

® SSPI A XA —Tx—AAf X —T )L
RO =T o THOPDTDaL T 4 Fa b— g o E213FORIEIO
a7 4 X2 lb—ya D& & RECONFIG N #i#E D /0O IZFE L
TWEHE A,

o LWL T 4Xal— 3Dtk
BT —7 v 7450, Low L)L TRECONFIG Nt A2 FU AL
£7,

543SSPI 27 4 X o b— a VR

SSPI &— RD4E ., SSPI #41 L T FPGASRAM ~O 7' 75 I L 7K
ID CODE ¥ USER CODE ¥ STATUS CODE 72 F D FiAH L, F =130
SEERE(SPI Flash 72 B)~0 710 75 v /5 EBICTE £,

FPGA FH® SSPI iy idid 1 ~4 34 bonb 720 £, Z2i2idd7e<
Eb 1 oD0maNA FEBROTLES#RAA MR EENET, HHAS1 b
DHRE SN TV WS, TLRIGFHAA, MUEEOKICTHZ N TEE
F R OETIE 0X00 TE SN ET),

#£511 a7 4 ¥alb—a g

w4 FERIRMD(FH/A N HILRE#RANA
)
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 £ X1E32Ey hTH Y. ID g7 Dm
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S OFEX1EL32 B> (0x11000000) T, nnm>un SINAHRENC, CS %
High {2 L. FPGA 28 CS DIREEZ M TE D LHICZDREZ 2 7 v v 7
A7 NP EHMERE L £,

CSNLow T NVH &b e, MSB 74—~ kT
0x11000000 ZEZXiAIL, ZD 41 FOMBTEEZIALLER, 3271 v
I EERT HVENHY £, ZD L X, IDCode 7 —#i%L DO » 5 MSB
DX TNER S 7 b ERE T,

18 ID Code DFAHLDOZ A IV T

cs i i

se MU LU UL LU UL

L Instruction (0x11000000) 32Bits _:‘ 32 Data Bits

o
L] ™

Dl i i

Do 0 OSSO0 S008 8480600
StatusCode/UserCode DA L &, ID Code DFiA i L & [Flfk T,

Write Enable (0x1500)

SRAM #2327 ¥ = I/—“/ = > ¥ % Al Write Enable(0x15)m 45 % fifi
L CT A ARET— RIZAD . 7731 A Write Data(0x3B)f 4 % 5213
TE2L2ICLET,

[X| 5-19 Write Enable(0x15) % A X 7't
TCK HW

DI Y ——F——, " .’ Z
[ \ /
Do
RS

SCLK Bi#Eh/L—/L : CS % High D34, FPGA ZBi#E) L T CSIE B2k S ¥ 57-0IC
YA 7L ED SCLK BN NE T, MiOMBDEEDL Z DN —IZHEVVET,

Write Disable (0x3A00)
7 — 4% 5[5t . Write Disable Zffi ] L THREE— RZK& T LT 7Z &0,
TR, 74 22 EB L, BRREIZT 22N TEET,
[X| 5-20 Write Disable (0x3A00)D % A X 7' X
TCK umwmmmw
Dl Y- f — . "
cs N\ /7

Do
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FC 0x1500 & 0x3A00 D & A X > ZiXIZIEF U T3, CS 23 Low
WZTNE T STtk OEEBBRE L. 'n‘\ DFENTET L1k,
CS WM High ic7/v7 v 7 &k 4, 0x3C00(Reconfig/Reprogram),
0x1500(Write Enable), 0x3A000(Write Disable). 0x1600(Program SPI
Flash). 0x1200(Init Address). 0x0500(Erase SRAM)72 X Dt 2D X
FIBA I T TT,

72, SSPIFSNT 7 o v 7 IZ X > THEI SN D728, 21D Ofa O
#% T CS 75 High ®35& . FPGA S CSKEEAZ ¥ 7 F ¥ TEH XL HIT D
FT20U b7 vy 7Y A T IVHBLETT,

Erase SRAM(0x0500)

ZDMAEDHA I 7L WriteEnable/WriteDisable S [RICTH Y . @
DONE % 0x0500 (ZE < #iz 7-721F T,
MAEEE LIetk,. MANFETINDETITD72< & D 10ms DFEIED
VBT,

Write Data (0x3B)

WriteData(0x3B)m 45 #fEH L T FPGA 7 /31 RZT —X A N — A7
7 ANV EEZEEE L ET,
F—=HDOEZXIAHZT, CSITFEIZLow THDZ EIZEEL T EEV,

[X| 5-21 Write Data(0x3B)D ¥ A I /X

HI i A

HE_,J_UWALMJMMX_

Instruction(0x3B) : : Data

el

ii.—/ / u@@@@m@aw i

One Byte (MSB)

]
% L]
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5.4.4 SSPI Configure SRAM D 7 1 —F ¥ — k

‘ start ’

Read Status
Code

I
N

—) Re Tnit L

Erase SRAM

‘217:<'l|!%||" =
I

Init Address

Write Enable

Write Data
0x3B

Write Disable

End

545SSPI 27 4 X2 bL—T g rE— FOBERHRAX

SSPla2 7 4 F¥al—rart—REFHALZGOWIN I a %7
2 —FPGABIL D a7 4 X o Lb—3 3 O mAXIEIE 5-22 1271
LBV TT,
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UG702-1.01J

5-22SSPI 2> 7 4 X2 L—3 a3 VE— FOERHAK

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

e ZODOHISSPlary 7 4FXal—arEF— RORNATLAHZRLTWET, il
DIEE Y DFEHRICHOWTIZ 5-1 2B L T 7E &0,

e CLKHOLD_N @7 7 # /L MIREEIX, WEOTHINTVZ 7 T3, SSPIE— R&ffiH
T 54 1%,. CLKHOLD_N % High IZ3%E L TL 2 &0y,

WHDOSRAM 2 7 4 X2 L—3 a3 U#EICINZ T, SSPl =27 ¢
2l =Yg VE U FPGAMNTDOSPI 7T v ab T u ST ATE, 7T
vvaZu 77O MODEfEIZSSPI =7 4 X2 Lb—2 g E— R
OMODEfEL R LTY, =2—HP—XGowin 7 /oI 7V 7 h7xT
Tarv74X¥alb— a7 —H%SRAM £72134 7 F » 7 Flash [ E &
A2 ENTEEY, A7 F v 7 Flash 262 — K4 5012, MODE %
MSPI MODE (ZFH# LT 6, F/NXU—7 v 7957 RECONFIG_N % h
U#H—LTMSPIle— K& N T—FTH0LERH T,

SSPl A vV #—T =—RA%& NN LI-A7F v Flash 7’ a 77 3 7O
BIEE 5-23 12T B T,

X 5-23SSPI A > X —7 =z — A& LI=AT7F v 7 Flash 7 ru 7F I v 7 DOEEER

Host FPGA Flash
CLK » SCLK MCLK »| CLK
DIN |« o) MI |« DOUT
DOUT > SI MO > DIN
CS_N » SSPI_CS_N MCS_N » CS_N
CTRL CLK_HOLDN

Flash 7’0 77 I 7070 —F v — & X524 ITrLET, 7.,

[Program SPI Flash | (0x1600)m 4> % SSPI 41 L T FPGAIZiX(E L £ 7,
% D% FPGA |Z SSPI % Flash [CHEETX £9, ZHIZ X ¥  Host 1% SSPI
Z4r LC Flash |ZET 7B A CTX £9, WKIZ, Flash OEF# 5 % 1
VTS CFlash #7077 ATEET,

Flash o7 — X Z5tA TG, 7—XIE1 By MNBIETHZ &I

EELTLEEW, 72& 21, SSPI 28 Flash @ ID Code Z &4 & &
BHEOE Yy NEEUGTAT-DISBMD 1 7 ay 7 2R ETHLERHY F
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R
X 5-24 SSPI &— K T® Flash 7”’u /I /D7 a—F ¥ — h

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

5.4.6 SSPI ‘E— K CTOEE FPGA 5
5-25 B FPGA DX 1

CLK »|SCLK
DIN »(SO FPGA
DOUT »(s|
i:);ster CS N, »SSPI_CS_N
CS N,
CS N, |—
+—>SCLK
»SO FPGA
sl
»|SSPI_CS_N
L»|SCLK
»SO FPGA
Sl
»/SSPI_CS_N
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5-26 E# FPGA DX 2

SPI
Master

CLK
DIN
DOUT
o)

»|SCLK DONE|———»

»SO

*|S|

»(SSPI_CS_N DOUT

*SCLK DIN |«
DONE|———»
DOUT

—»(SCLK DIN (e

DONE|l———»

55QSSPI a7 f X2 bL—T g E—F

Gowin O 4> F v 7 Flash (37 7 # /L k C Flash ® Quad Enable Bit(QE)
ZHZ L CE Y. Quad Slave SPI(QSSP)# E#{FH TX ¥4, QSSPI
AT 4 X2 =Y arE— FICEETLE IR G127 TEEBY T

7,
% 5-12 QSSPI E— KD v
v 4 /10 %4~ | FiH
l, .
L o .
RECONFIG_N IR I;%;C;;/ Z DR, H L GowinCONFIG
FLT T "
High L~v : BIfET A AT m s o107 -
110, AT 4 X2l —Ta BTN TEE
READY NEROFE | T
TNT w7 [ Low LUL t TRAL AT ST e ay
T4 X2 —armwTH2ENTEERA,
High L~uix, Yo7/ oI 7 -ar7 %=
1/0. L—ya UNIEERICET LI EERLET,
DONE WNESDOFHVN | Low L-ULiL, el o3I/ a7 4Fa
TNT T | L= a YNGET LT, KRRLEZ b
ZRLUET,
I
. s a7 4Xal—varE— ROBRAT,
MODE[1:0] NEDIC | READY D37t EAt 0 oy DT LT Y s
TIVH T
I\
SCLK WIS DFHVY | 72w 7 AN
TINT T

UG702-1.01J
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I\

|O3(CLKHOLD_N) | N33y | Qaud SPI o 103 & L Cflifl ShuE T,
TN
l,

|02(QSSPI_WPN) | pyio33uy | Qaud SPI o 102 & LT S g,
TN
0.

101(SO) NEOFI | Qaud SPI o 101 & LT S E T,
TN
.

100(SI) W DFEVY | Qaud SPI @ 100 & L THEA N ET,
TN
R

SSPI_CS_N N5 | QSSPI OF v FE L2 MER. 7275 47 Low
TINT

QSSPI E— RTDHOSRAM D a7 4 Fal—ar7abR IRk L
0 T9, T Z T, Read Status, Reinit. Erase SRAM, InitAddress. Write
Enable, Write Disable I35] i & SSPI 4 ZfH L. Write Data ® #4273
QSSPI &AL £9,

QSSPI Write Data (0x6B) O % A 2 7 %[ 5-27 (2R L F T,
X 5-27 QSSPI Write Data (0x6B) ®# A X 7K

SCLK | L] LI LI L

SSPI_CS_N |

i

UL UL

[0p ——

L

Jeee-—0aEe

10,

0x6B

10,

EEEE -

0/00/0EN 00008

10

G000 0,0, 0,08

{ Bytel | Byte? Byte N- 1' ByteN |

QSSPIE—RTOSRAM D=2 7 4 Falb—a 7 ut A4 5-28

R LETS

UG702-1.01J
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5ay74FXal—yarF—FR

5-28 QSSPI E— R TMH SRAM D av 7 4 ¥zl —grok X

‘ start ,

Read Status

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

le [
|‘
N

Init Address

Write Enable

Write Data
0x6B (QSSPI)

Write Disable

End

51(76)
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56CPU=2 7 4FX=2lb—TgrE—F

CPUZV 74X a2l —aE—RFRTIE.AAMNI8E Y MEDT —X
NRAAL B —T 2—A% N L TGOWIN & I 247 Z—FPGA i 4 o
V74X a2l—varLET,CPUa 7 4 Fal—Y g F— RKRTOE
NIES513ITRT LB TT,

#* 5-13CPU E— FDO v

v 4 /1O % A 7 B!
I .
L~ L0 A DRE \ ‘
RECONFIG_N N LOV\L ~LL A DR H LV GowinCONFIG %
. BB LET
TINT T
. High L~V BIfET NA R 2T 0777 - a
> VAKX 2L =g ETHI T ENTEE
READY NER DT (XA BT S SR ET
ST T Low L~L . SRS 2 a o337 a7
7 U X2 L= a U ETIZENTEERA
High L ~Uid, v 77307 -ar74¥al
I/0, — a UPNEFICET LI EE2RLET,
DONE NERDOFRUY | Low L-ULit, n sl 537 a7 X1
TNT o7 | =T aryRET LT, RILT-ZZ & &R
LET,
|
_ s a7 4FXalb—varE— ROBRIUEE,
MODE[1:0] REEDSI | READY st 1R Y =y DT Y s
% 875
I\
SCLK RO | 7 a7 AT
TINT
. NERO5S | . . b e e
> PR High L ~L : CPU f#{E A %)
CLKHOLD N N7 e
- y »v Low LU : CPU #{ENS ML)
N A L EZIALAL F—T L
WE_N RNIEROFIN | 0 EXIAL
TNE T | AL
F—2 AR —F:CPU a7 4 X2l —37
D[7:0] I/0 YE—ROANE L ELT, a7 X2l —v

a VETRICKRIEHOM B NCEBRTE E7,
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5ay74FXal—yarF—FR 56CPU= 7 4 F a2l —T g E—F

CPUzZ 7 4 Xal—3a T — ROERKIZE 5-29 [2RrT B0 T
7,
M 5-29CPU 227 4 ¥ l—3 g E— FOBESEK

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

ZOXIZCPU a2 7 4 Fal—ya T — ROKR/NATLAHEZRLTWET, T—F
@ MODE fiiix “ 111”7 T, fMOBEEE > OFFIZOWTIEK 5-1 2B L T 72 &,
FEOEFREEDIF), CPU E— REEHT 2121, UL FOSM%w7-
THERHD FT,

e CPUAVH—Tx—AAf F—T )L
RO =T v THOPIOTCD a7 4 X b—3 g E201EZ2DRIEO
a7 4Xal—ra D& & RECONFIG N Zi@F D /0 IZRRE L
TWEH A,

o HlLhwar 7 FXal—arEHBLET

BT =7 v 7Eld Low L~)LTTRECONFIG_N t'> % KU 7L
£

5612 7 4 ¥al—avFfILT

a7 4 X2 b— 3 T 5EIC, MODE[1:0] M IZERESNTWD Z
EEMRLTLSIESN, a7 4 F¥al—aryRNET35E, DONE A
High (27’ V7 v 7 &k %3, DONE %72/ READY 7% Low TH D54
REITRB L £,

AT 4 X2 —Ta BN, T NRAD[7: 0k vy =T
47— RFNMSB 77 —A M) TREH I, FPGA I SCLK DL H 73D
Ty TT —HEmAH LET,
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5ay74FXal—yarF—FR

57SERIAL=> 7 f Fal—Ia »E—F

SCLK |

D[7:0]
WE_N
CTRL

Ready
Done

Reconfig_N

530 CPUE— RFDary74Xalb—varyZAIV7

L1 L 1 1 7 1
X byte0 )} byte1 )} byte2 [ ) } %
%) i
%) i
J
%) ! /

J/

57SERIAL 27 4 ¥ =2 b—Y a3 E— R

SERIAL E— R CiZ HostiZ> UV 7/ A v X2 —7 =—Z %4 LT GOWIN
tIa s ZA—FPGARIN A a7 X2 L — 3 LEd, SERIAL
a7 4 Xalb—arE— NI RO UEAHEHT A a7 X2 L
— g EF—FD1DOTI,SERIALa 7 X2 L—3 3 VU F— RTIL,
By A RU—AT—H% FPGAICEZATZ LIXTEX LT, FPGA T
WNAANET —H &) — KNy 7352 X TEEHA, Lo T, SERIAL
a7 4 ¥ a2 lb—3y 3 F— KTiLIDCODE, USERCODE, B L OAT

UG702-1.01J

— A ALY AR ERE

AT ENTEEFA, SERIALZ 7 4 F o

L—va = ROV DOERITE 514 (T B TH,
F5-14SERIAL 2 7 4 X2 L —Y 3 F— RO LUV DOESE

U4 /10 Z A7 | 3
I N
LrUL oL A DR i
RECONFIG_N M EB DL Lmi ALV A DR, i LV GowinCONFIG %
: o BB L ET
TIVT T
e High L~UL : BIfET A AT a /o307 « 2
N V74X 2L =g EITHO I ENTEFE
READY NER DT R A %Qvi\
ST T Low L~L . SRS 2 url o3I 7 a7
7 U ¥l —arBITH I ERTEEEA
High L~uiZ, v/ 7337 -arv7 1¥al
I/0, — arDNIEBIZET L2 2R LET,
DONE WNEEDFIV | Low L-ULE, /5307 - ar7 X2l
TNT T | =g UBNET LT, L2 L AR
LET,
|
_ . AT 4 Falb—arE— FOBRE S,
MODE([1:0] MEBOFIVY | BEADY D32 [0 o ST T o
FINE
I\
SCLK NEDEE | 7w 7 AT
TINT
DIN I ANSTT—4
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5ary74Fa2b—varsE—FR 57SERIAL=> 7 f Fal—Ia »E—F

B4 /10 %4~ | M
HFEBDFFN
TNE T
o]
S F—4 /), FPGA 51 A /r— KD SERIAL =12
boUT f;‘f??t T4 X2l —g U F— NIZOARHWET,

SERIAL =17 ( ¥ 2 L—3 = v — ORI R 5-31 (R
YT,
X 5-31 SERIAL =7 4 ¥z L—¥ g »E— FOEFRAK

Host FPGA

Y

CLK SCLK

Y

DOUT DIN

ERE
COMIZSERIAL 22 7 4 X2l —3 g v E— RORN AT A E R L TWVES, E—
Ko MODE i “ 10” T, fhoOBEE L > OBfEIZ O TIEK 5-1 2B LT &0,
SERIAL 2> 7 4 X2 l—YalET—RKROEAIVITH

SERIALZ > 7 4 X2l —3arvE—ROXA I %5X53212 - LFE
7,
X 5-32 SERIAL =Y 7 4 a2l — g v E— RDZA IV 7K

READY f
" readytsclk v «—Iserials b Tserialh b Tsclkp b
seLK — f—\f
7 -
DIN Valid data Valid data Valid data
BT 54 A4 I 7N T A —=2F, X515 1T TT,
F5-15SERIAL 2> 7 4 Fab—ya VE—FROEA IV ITRTA—F
a7 A sk FobMiE | Rkl
Tsclkp SCLK 7 = w7 ®#% A 27 JL(SCLK clock period) 15ns -
, SERIAL PORT &t v h 7 v 7I#f#(SERIAL PORT
Tserials . 2ns -
setup time)
_ SERIAL PORT ® 7 —/ L RFf# (SERIAL PORT hold
Tserialh time) Ons -
READY OiH EAR Y = U0v6H15H D SCLK = v
Treadytsclk ¥ F TORFE](Time from READY rising edge to first | TBD -
SCLK edge)
FROBREMDIEFD, SERIAL £— REEATLIC1E, L FOE&M%
{%fk_j—z‘gb) &) D ij—o
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5ay74FXal—yarF—FR

5812Cav 7 4 X1 —v 3 E—F

® SERIAL f VX —T = —AAf F—T )L
NI =T v THOPDTOaL 7 4 X2 b—a rERFZOHIEIO
a7 4 X 2lb—v a3 D& RECONFIG N Z#EH O /0 IZFRE L

TWEHEA,

o FLWVWar 74 Xal—arEELET

BANU—T v 7EiFLow L)L TTRECONFIG NE %2 U AL

i#o

582Ca 7 4FXal—v gy E'—R

2C £— RTIi%, HostiXI12C A v % —7 =— A %4 LT GOWIN & I =
VHE A —FPGABIL A 7 4 ¥ al—arLET, PCa2rT7 40X
2lb—yalryrE'— NI, g vrizfifidsar7s¥=21—a%®
—RD1-5TT, PCar74Xal—yarF—RTlE, B R&ARY
— LT —H % FPGAIZEZ AT, Z LIXTE 925, FPGA T /31 RGBT
—HHEY =R RNy I FTHZLITTEERHA, LoT, PCavy74F=2 1
—3 g %F— RTiL. IDCODE, USERCODE, BL AT —Z AL TR
AEREDRANT R0, U—RRNNy 73508 TExEHA, PCa 74
Fal—alrET— ROV OERITIES16 17T EEBD TT,
F5-162CaL 7 4 FXal—aryET— ROV UDES

UG702-1.01J

v 4 /1o %4~ | #H
(N -
. Low L~/br UL ADEE, B L GowinCONFIG %
RECONFIG_N ?jﬁgﬁj;\ B4 L -
e High L~V : BIfET A AT a /oI 7 - a
READY m%@%m YIAX 2 L= arBT) T ENTEET
i%b;:f Low L ~L 0 FARA AT R 7T Iv T ary
7 A X2l—var®{TH LN TEERA
High L~ui%, v/ o3I/ -arv7 ¥l
I/0, —Ya YNERIZET LIEZ 2R LET,
DONE NEROFRUY | Low Ly, Yu /537 «av7 ¥l
TNT v | =y arRET L TWRLD, RELEZ & &R
LET,
I, N DTS . . e
JER a7 4 F¥ab—varE— ROBRES,
: v . . .
MODE[1:0] 37’&7 READY D32h EA Y =y UTH 7Y 7
I\
SCL NE DFH | 71y 7 NT)
TN
o T—H AN, £721T ACK 77,
. RPCar74¥al—varE—RehR— 1T
SDA H P s . N
iigfy %6, SDA B BN TTNT v T D BN

by ET
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5ay74FXal—yarF—FR

5812Cav 7 4 X1 —v 3 E—F

S a T A N

PCar 7 4FXal—art— RO aRARIT, B 5-33 1CR1THED
T
X 53312C 227 4 X2 b—3 g LrE— FOEFEKN

Host
(Master)

FPGA
(Slave)

SCL

SDA SDA

HER

ZOMIFIPCar 7 4K al—YarT— RORNVAT ALK ERL TWET, fOEE
B DEERICOWTIE 5-1 2B L T E &V,

M5-34IR2Cay 7 4 FXalb—YaryET—FRDEAIVIH

[

| I I I Il |
ADDRESS R/W  ACK DATA ACK

S

PCIXT U T IMEIENRATHY | ERIIRT 71 ha it TF —#1n
EEETLET, 7A FLREETIL, SDA & SCL @i A% High L~/L T
R

B51I7TRCaLy 7 4 Falb—arET—ROFIAL IV ITNRTFA—H

IRT A=K | RTA—=HDEM
S BHAG AT SCL 7% High @4 . SDA 78 High 7°5 Low (2720 £,
P (A S Us SCL 73 High @354, SDA 78 Low 7> 5 High 12720 £,
FRL%T L— FEAL—TTNA AD—EDTEy hEIFI0E Y O —r v
ADDRESS . ATHY, SAZ—FRAANAL—TF AL RALEETHE =
WCZDAL—T TN, A& T DT DIEH I ET,
RIW FiAH LIEE VAL =T INA ANAL—T TN, AT =X EXET 50 (0),
ALE Sy R AL =TT NA AN T — X epiHtiTn (1) Z2HELET,
ACK ACK/INACK B | A vb—UNDOE 7 L— D112 ACKINACK B v k23X |
v b Gowin FPGA AIEELWEAIZ 0 2R L E T,
DATA e 1o5DF—XT8 Y NT, MSBFirst 74+—~v NTEEINE
kR
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5ay74FXal—yarF—FR 5812Cav 7 4 X1 —v 3 E—F

I2C RA EOFTRTOT—HZT3A M8 B ) THEE SV E T, 5
DA FEFEETHLERNT, T—F T4 057 v v 770V A 9 ORIZFESL
S, ZEWIIEEEZE 74— RNy 7 LET, Low DIEEEFIL. H
EINEE >y b (ACK) & LTERINET, Znid, ZEHS AL FEIE
FIZZE LI 2 L2 L £ 9, High DISEE 5. SEINEE >~ M (NACK)
ELTERINET, ZHUTEE, ZEEDI AL FOZEITHI Lo
Tl exEWRLET, HEREE Y NACKD T 4 — KNy 7 O,
ZIEMEN O FZRHD I 1 v 7 7OV ADRHID Low LUV EARH1(Z SDA T A~
Zlow \Z7VF T L, s vy 7 O High LA VHIIRICZE LT
Low LV THD Z L B RGETH 2 L T, ZEMNR~AZ—DBEA, &
BONA NEZE LT, NACKE 5 Z£E LT, Hll St EicTr
—HIXMEEKT L, SDA 714 &L T, ~ A ¥ —ZEHIMEILE S %
FEETAHLIICEAMLET, 2C RATIEINDAT —H DLy ML,
KIS D7 vy 7 VA (FXESEE) A £9, 2F D, SCL >~
Vrnvray 7 OWIcEv, 7—20OKEy MNELSDATE Y FDIZ
VU TGRS E T, T —XEEEDORE, SCL @ High L~ L[ A,
SDAD L-YUTIZEL TWAMENSH Y £, Low L~ L7 — % 0, High
LU TF—# 1 T9, SCL 2 Low DEAICDI, SDA T A D L~L
ITREEZERECEET, ROMIRT LB TT,

SDA stable;
Data valid

Gowin T XA ATHR—FrEINTWLHIRCary 7 4 X2l — g T—
FHEHR %22 5-18 [T/ R L £ 7,

F5-18RCary 7 4 F¥al—Ta rT— FOREEBIORT KL X

EF—F TN A AR I 7 RL2A
SRAM

HrF w7 | GW2AN-18X/9X 'V — R 100KHz~555K 7'b1010000!"!
Flash!?]

UG702-1.01J

-

ol

e [MPCOAL—TT RLAIITFN2 By MEKEYR—FL, 77457 KL A

% 7'b1010000 T,

e [2]11PC TFlash Z#ET D121, T—H AN =LA T 7 A NERHFEDT —F A K —
DCEBT DR H Y £, Y —/Li3 Programer [IZE& T TEB Y, BHish
727 7 A N OYEEFIT Ti2e) T, [2c) ATV 77 A4 10TT,

EREOEIREMEDIEN, PCE— FEEHT 212013, LT OSMA 7=

WENH D £,
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5ay74FXal—yarF—FR 5812Cav7 4Kl —v g rE—F

e 2C AL H—Tx—AALF—T )L
NI =T o TH%OPIOTHOAL T 4 F 2 b— 3 FEZORIEIO
a7 4 X 2lb—v a3 D& RECONFIG N Z#EH O /0 IZFRE L
TWEH A,

o FlLnwar 74 Xal— g B LET

BANU—T v 7EiFLow L)L TTRECONFIG NE %2 U AL
£,

581 a7 4 X2l — 3 e

PCar 7 4FXal—raryT—RTiE, i—L7=7 FLABMEH I,
M ZEUTSRAM £7/-1ZFlashZ 2> 7 4 Fal—2arLET, UT
. PCary 7 4 Falb—rarmaDO—&ETT,
£519R2Car 7 4 X2l —arhd

_— TEERME (S N+ TURE®R
A B)

Reinit Ox3k

Config-SRAM 0x33

Config-Flash 0x55

X| 5-35 Reinit DX £ I 7K

—=

« T\ N1 S

ADDRESS R/W ACK Reinit ACK

X 5-36 SRAM 22> 7 4 X2l —arDFAIVIH

-1

S W o s A W e N

. L L L1 L
S ADDRESS ~ R/W ACK 0x33 ACK DATA ACK p
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5av 7 ¥al—varE—F 5812C 2> 7 f¥al—v g E—F

5-37 Flash 2> 7 4 ¥ 2L —a v OEA IV T

ﬂ’ I L

l |
L |

S ADDRESS R;"ﬁ %CK 0x55 ACI{ DATA ik p

UG702-1.01J 60(76)




6EY FANY—AT 7 A VORER 6.1 A 7> a v ORE

By RA MY —AT7 7 A4 VORERK

GOWIN o ¥ 7 ¥ —FPGA MG OT 0 /T « a7 ¥
L—v= /@%‘Ei%%fﬁﬁfé IZ. Gowin Y 7 b =7 TRET HMLEN
HVET, ERICITFEICay 74 Fal—a L ErOLELEEY R X
FU_A774»@%&$@EME?O:@t&yayfmximfy&
AR =T 7 ANVOEHICONWTHALES, a7 Fab—a v
VU DL EACDZFEICOWTIL, 412 VDL EIABR L T FEW,

AT 4 Falb—va T —FORETIEMRBREEELZRGET 27201
GOWIN Iz ¥ 72— IFPGARMOE Yy NA N —AT7 7 A NMIZT
74NV RFTCRCT NIV XLZEBMLTEF2YT By FERELT
WET, T—Far7 4 Xal—ra o, ANT7T—ZIZVTEA L
TTF v S, BoOTT —EMTNNARE T =2A VT v 7 EEHT LI
T&F, DONEGENTNAE T ESNET, EX=2UT7 48y hObHLHE
Y RARN)—=LF—=FDary 7 4 Fal—alBNET Lizthk, 22— —
LV — KKy 7 TEEHA,

6.1 HRA T a LV OFRE

UG702-1.01J

CRC#E., By hA MU —AF—H[EHE, Bolbx—%E, tF2V 7T
4By MREE. MSPI 227 ¢ ¥ o L—3 = VAR, MULTI BOOT
a7 4 X2 L— g F— RTO SPIFlash #&7 KL 237, USER
CODEFKEREDE Yy hA NY — AT —HEHHREAS ¥ —T7 = —A|TD
WTIE, 22 LTL &V, SPIFlash DREE 7 RLAD FAL12 ' b
WS T, = —#F—|L ADDR [23:12]0 7 R L R4 HETX T,
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6Ly hARNU—AT 7 A ILOFERR 62 AT 4 X2l — g T —XDOREE

UG702-1.01J

X 6-1 #ERA S 3 v

-

w Configuration I. ? &]

| 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

[ 0K ][ Cancel ][ Apply

TERR -

GOWINEIav ¥/ % —@ Gowin V7 h 7 = 7Tk 5{bF* —XEA 7 v a il F = v
THE TS EX 2T 4y NREFT Y a il Fov 72 ANNDZ L Emild 5
DT, ZDEIREY PARNI—AT—HEar74FXal—rva I iHTLZEICK
ST, =W —1IT —FXEETOREMEEME L, WD) — KNy 7EELES 2 &
NTE, T E o Ta—H—FT =X DR ERKNBICHAERT I ENTEET,

6227 4 FXal—TarT—F OIS

Gowin GW2AN-18X/9X FPGA #lfiX, B> F A MU — AT —H DIg 5

fbEH AR —1rL. 1288y FOAESH;5ALT7 v T Y X L&A L TWET,
LSy hA Y —AF—HDav T 4 Fab—a VFIARK

DEFRY TT,

1. Gowin Y7 FU =TI B{bF—%2 AL CE Y AN —LT 74
NEERLET,

2. Gowin 7u s3I/ 7 vy =TI E X —%2 AN LT FPGA IZ
HFELET,

3. Kby FARNU —AT —F BT A R|Zr— FIi-1%,

T AIT = 2T DT DIE b T —ZHi A LT,

T—H DRI LTct, T3 A ZAFEFEICa 7 4 Falb—vsa
VENTEMELET, TR LR, TN RITENETE
7. READY B X U'DONE G HIX7VF U SivET,
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6Ly hARNU—AT 7 A ILOFERR 62 27 4 Xal—a LT —XORE{

6.2.1 EH

o AESH;E{t*¥—:AES 77 A X— hF— L LI, AES 57 /L= Y
ALTHEDND T T A X— R F—DE 5 TT, T/3 U XLLNTH
E S, AL TlI key ERERRL £7,

o AESH;E/fLF—0DEX:128 v b

e Key:AES K 51bF— DIEFR, GW2A(R)> U — X FPGA HL5LCTix, 128
By hESADT KL A% Key DRAFITHERH L E7,

® lock: AES K5 bF—DEFX 2T Dizth, ZOMBILF—DFHH
H LHEROHIRICAEH S ET, AXLTIE, ZO7 A% lock(m v
JVEWERLET, vy 2 dRRBICRD . U=y 7 ENbT—XIiX
TRT &RV ET,

6.2.2 i 5 LF —DAS
Gowin V7 N7 =TI H b X —2 AT 2 HETRO L BY T,

1. Gowin Y7 hU =7 TxHsT57mny=r MaeE £,

2. A==—/3—"T “Project>Configuration” Z R L £,

3. “BitStream” # 7%~ U >~ L. “Enable Encryption(only support
GW2A)” ZEEIR L TR b —DfEZ A L9 ( 6-2),

X 6-2 B B{L % — DR EFH ¥

UG702-1.01J

-

Wy Configuration I. 7 ﬁ]

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

Ensble CRC Check
|:| Enable Compress
Enable Encryptionfonly support GHEA)

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

Enable Security Bit

Download Speed MHz): (2504100 (defamlt] =

SFT Flash Addre=s: FFFFFFFF

UISERCODE: Q0o0aa0a

[ ) omea [ by |

TAA AT bSnEy PR M) — AT —=ZEffff L Ta 7 4%

2=y a e T T2, Bk —2ELIREL TESF—%
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6Ly hARNU—AT 7 A ILOFERR 62 I 7 4 FXal—arTF—XDRKEL

FPGA O & — & HIHIRIC H X IALLERH Y £7,

6.23 HE5{LXF—DAS

BEALXF—IZRDO LI ITEZIAENET,
Gowin 7u 2/ oI 77 T & ET,
FPGA T3 A% A% v LET,
T, A%&A57 U w2 LT Configure Security % #4R L £ 7,
B 6-3DEHT, RyTT vT LA ¥ —7 x=—ATLHRIIZK 51k
SN —fEE AL, “write” #27 U v 7 LTFPGAIZEXIALFE
‘j_‘o

X 6-3 EB{L¥—DFREFE

Wy Security Configuration I. 2 i"j—]

b E

write ] [ read ] [ lock
Lock i Befuse for writing and reading it
Kead : Dizplay the key(when unlock)
Write : Program the ley to FPGA -

Close

HE b —DNER IS EBESAENHE, BRIEOTDIZA VX —T =2 — R
oA UMAEZRIRL CTEZAENTE ST —2Y — v 795
ZENTEET,

b —NEZIAENTZH L, =2—V—|T lock M %R L T FPGA
NOX—%2uv /7452 L TEET, TOK, F—0OHAMHL EEZIA
BIXT XTI £9, F—(HIEHETX T, BiAH Iz XITo
By X """ T,

BERALF—DNEE SNk, Bfbanzey FA M —AFT—F(3,
Wb —ORAEICHK L2 RRICOAFI AT, b3 Tunan
By hARNY—AF—HDary 7 4 Xalb— a0, X—0OFELZ T
FH A,

R
GOWIN E I = %27 Z—FPGA OXF—DIHHEDOTXTHOEy MI0 TF, F—EOE

v hEACERE LSS, 0ICET I LI TEE A, 28 21T, EBZIAENF—HEN
00000000-00000000-00000000-00000001 DA = DF /A ZADF—D & FITE » M
W2 TRITFUL R0 8 A,

6.2.4 AES Bf Bt —D7Fu 75 I v e

UG702-1.01J

Gowin Programmer Tid, AES i Sfbx—7" 1 /7 I 7Y — L 24l
LTWET, Gowin VY7 b7 =7 TA==2—@ “Tools” 7°% “Security”
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By A RY —LAT 7 A ILORERR 6.2 a7 4 X al—arT—HDOREL

FFvarEs Yy rTHE ZOY—NERE (X 6-4),
X 6-4 AES 7’ I 7 DFEA Ty

rﬂ Secuiry configure l ? &1
EEE A |
[ write ] [ read ] [ lock
ThegHAR:

Lock : fiTkey3iERNES .
Read : STFreathfEeril, ey fiiseR1a[H
Write : [CJFPGAEMRIES A ISEREey

ZOF T T NI D 3 2DOMEENRH D £7,
o Write:Key7 /7737
® Read: Key ®#AH L
® Lock : Key ®FiA i LEZIAAMERDO T > 7

Key D71 77 X 7 (Write)

1. 2—HF—EFD Key(AES B 5t —)% “BRITCRINFHE(—ATT F A
NEATaTY AN LET,

2. “Write” "% %70 v 7 LET,

3. VLA OEHENRKET L, Ty ZHERIZED £7°,

Key OFeAH L (Read)

“read” RE L %27 ) v T5HE, EXIALE AES I S{LF —2HET
= v 7 Lot L= AES I3 “BRf T SUASHERE(— T T A hE A T ry
WZERRSINET,

Key @1 v 7 (Lock)

“lock” ™"Z %7V v o735 L, Koy 7 —% Dt LEX AL B
v 7 SH, AES I S b —DHi At LEZ AN TE R 2D 7,

6.2.5 AES B¢ Bt —n7ru s3I 7 nk X

UG702-1.01J

X 6-5~ IX. AESK5{bx—D7ua /oI 7F-iday o7k
T, 207 at AT JITAG a2 kLS TnE 4,

ID CODE DF = > 7

TNRAADZF =7 T5H5ZLI2L0JTAG 7’1 b2 /L3IE L < #he
LCWaAhEIym&flilirces bz, YnroI v rans4 7y =
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6Ly FARNU—AT 7 A ILOKERR 62 AT 4 X2l — g T —XDOREE

7 FIIELWINE D N2 EGR TE £
X| 6-5 Prepare

Check ID A0

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

ID match?

Yes
The '?' sign can be:
Q A: To read AES key flow
® B: To program AES key flow
C: To lock AES key or Set Key2 selected flow
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6Ly FALU =LA77 A LOEK

62 a7 4 FXal—La L TF—HDOREE

UG702-1.01J

AES Key OFEAH L
X| 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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AESKey v 77 I 7
[X| 6-7 Program AES Key Flow

Transmit ISC Enable
Command (0x15)

A 4
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

AES Key D1 v 7

AESKey zt v 734252 L&D, F—DIFHEBi I LR TEET,
AES Key 13 v 7 Shlctk, F—z il LIESIART 5 LI TE £H
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/Vo

[X] 6-8 Lock AES Key Flow

C

Transmit ISC Enable
Command (0x15)

Transmit Program EFuse
Command (0x24)

note:

Start the 2.5 V circuit to get the voltage ready

before program efuse

Transmit Security
Command (0x23)

Transmit 128 bits of data

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

Delay
800 ms

note:
Justtransmit a command to end the 2.5v circuit
,such as ReadID.

Transmit Read ID
Command ( 0x11)
or others

Transmit ISC Disable
Command (0x3A)

( Stop )

6327 4 X2l —2ary77ANVDY A X

GOWINtEI a7 Z—FPGARGDa 7 1 Fal—T gy
FARY =LA77 A4 VDA ML —URRIZIE, EREHREZEZLT XA ME
K(ASCIND 7 7 A )V & FERIEHRD IS F VXD 7 7 A AR EEN
EFT, TX A MNERDOT 7 A VFERFITI)TIL, /] ThiE 24712 A
Y ETHY, EOMOESIEE Y NA N —ATFT—XTH, AT UK
DT 7 A NMFEETILDINICIE., 2 A MIEENTOWER A, 2O 774

UG702-1.01J

AR, BE.

MIIALBT 0 7T I 7 THEASNET, 22— —iZ

Gowin V7 hU =7 CTA ML —VBRARETE T,
1. Gowin Y7 b =7 ZBI& £9,
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2. Process # 7 @ Place&Route #4727 VU v 7 LT, Configuration Tt -
FA R —AZERLET,

3. 6-9 27”9 K 912, Bitstream Format 47> 3 > CT7 % A MEXF
721334 F U a2 @R L £9,
X6-9 By hA MU —ABRDOER

% Configurations

BitStream

4 Synthesize
General

4 Place & Route
General
Dual-Purpose Pin

BitStream

Ensble CEC Check
D Enable Compress
[7] Enable Encryption (only support GHZA)
Key (Hex): (00000000-00000000-00000000-00000000
Enable Security Bit
Frint ESEAM Initial Value
D Background Frogramming

Secure Mode (device can be programmed only once)

Dowrload Speed MHz): |2.500 (defanlt)

SFI Flash Address ODFFFOO0

VUSEECODE @ Default () Custom |00000000

Eitstream Format: ! Text @ Einary

[ o

J[ e ] [ ot ]

GOWIN Iz ¥ 7 & —|F. ©v FA RN —AF—FDFEMEE I R—
PLTWET, EffFREa—F—DORFIC L TRARYV ET, O k=
AU RTIE, JEfESh Wi nWary 7 4 Xal—i g7 740D AR
D&% T LTV E (5 6-1),

# 6-1 Gowin GW2AN-18X/9X FPGA Bl a7 4 X2 —v a7 7 A VOW

A X (FAE)

LUT %#&

a7 4 Fal—
a7 7 ANDY A
R (e KE)

8,640

435 KBytes

20,736

887 KBytes

»

B

[

RICFEHOT — 21T, JEMEES L TWRWAL F VKD 7 7 A )LD WA X TT, SPIFlash
%

FEHALTTF—Z AN —L7 7 A VEARET DA,

UG702-1.01J

RIBPLETT,
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647 A FK a2l —ary7ZyrAvDOr— REL

FPGA (I~ A X% —& LTCFlash )67 —H% A N — A7 7 A )V
LTSRAM IZEZALZ &N TEET, 2054, AUTO BOOT(A v+
v 7" Flash ®%5)E MSPI(A 7 F » 7 Flash D5)D 2 SDDOE— K3 dH
DET, TRIRTEHIZ, FPGAIZ Ready &lca> 7 4 Falb—v g
ZHItE L E T, D%, FPGA |Z User Logic IRREIZ 72 0 F97,

Voltage 4 i | | Ready ' Done
| Trawp ' ! E

!

Device Power Power Off [ Power Up Power On

Device Status f POR | Configuration | User Logic

UG702-1.01J

Gowin GW2AN-18X/9X FPGA #/i;1%. Quad SPI €— R&H# R — K LT
WET, DFV ., TARARTIA T v Flash o7 —F ZaiA L Ta
V7 4Fal—yaryLlET, a7 4 Fal— a7 rANLNDERE
LDT 7 /v b DOJEEEIEL 100MHz T3, SPIZ v 7 Z&i24 B> FR
MAMSNET, ZHUTEY, FARAITKEREMIZT 7 A VO A X
WS CCERCTE £9 . MSPI £— K T® SPI Flash it L7 v > 7 DJF
W1 K 125MHz ¢4, F7-. Fast Read SPI(0x0B)% i 4 254,
FastRead N B Z4E i 2 M BN H Y £,

o— RIFfIX, 2074 Fa2l—2a 77400 A X, a— RDJF
B, BXO/mny st —REICL Y B0 9,

MSPl £— R TOT—HX A M) —ALT7 7 A4 /Or— REFfIZF 6-2 D &
B TH,

# 6-2 AUTO BOOT E— FCOTF—H A Y —LA7 74 LDu— KK

:/74%1 o — NEE#=100MHz D& D — K
w L—g 7
LUT %k IRFfH (ms)
7 AT (Quad SPI)
R (e KA
10,368 252 KBytes 6.4
20,736 887 KBytes 22

FROr— FRMIZFZRATT, a7 4 F o b—3 g URFRISINZ T
NT =T W] Tramp &7 34 ZAOHMHERRI G H Y £, NU—T >
THRERNE, TS RCE VR DD T, B THETAHENRH D £,
L7ZRo T, NU—=T w7 E FPGADR— RRETTHFETORBBLE
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DOFFRIFR DO LS IZHETEET,

AUTO BOOT £— K :

TU—]\‘\E%FEﬁ =POR H#FEE + 5‘;‘_‘572 k U‘—‘A@t“/ ]\éﬁ/4/&m “/7‘9‘/(7
V%

QMSPI £— K :

T o ey = PORFFfH] + T—HARN)—LDE v = A %

GW2AN-18X 35 L T GW2AN-9X @ POR F¢fi]Id#4) 6.3 X U T,
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72?éj:0>%)§:§%§15\

2—H =N FPGA i L TiEIT 256, EX =2V 7« ORENEE

REBHEELVET, GOWIN® I a7 4 —D7al s3I0 797

Ny =27 TlE, 71 ZAOBERBEEZZBRB L T—EDOEX 2 U7 ¢ xR BHF

S, 2—P—0Oby AN —AT —H EMEFERIEETEET,
X2V T 4 kEIT. KEL 3OO 7 =—XTHITbNET,

¢ LT 4Xal—TalPREDLAN, Tu I YT Ny T
THBEICE Y PR RN — AT —XDOFIMET =7 LET,

o I T 4Xal—TalHil, TRARITVTNEA LATEEFET —X
DIEYMEEZF = v 7 LET,

® I T AFal—rarPET LK, T3 ZATEERIBICAY
HbowH DY — KRy JHERE Ty 7 LET,

30D 7 = —ADFMLHITLL T DO LBV TH,

a7 4K L— g UPREE DR

GOWINtXa v 2—pD7a 77307y 7 vy=2T7%2HL T
V74 F2alb—va A%, UTFTOFIEESE LTIV,

1. ary 74Xzl —T g EEON— R = THEHREFEITLET,

2. TmITIIVT YT MU aT BEBLTT NAAAF Y U E2FATL,
Bt ST 5 FPGA B IE A BIZERB S v E T,

3. EyhARNY—AF—HLFurF3Ivrar74¥al—ar%E
—REERL T M RAETR T a7 4Fab—varLE
7

FRoOFevRATIR, FurII0 YT MY 2 TIIRIINCER S -

TNRAZAD I DEGAH L, RIZENEZZ—P =T o TSN Y

FARNY—=ALTF—=HANOIDEREEL, 202250 ID B —HKLEHAIC

DHTaTITAhary T 4 Xal—ar LETONRET, £ TRVIEA.

Tl I LA T 4 X2l —a T Al ERNTEEYA,
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R

GOWIN I =¥ 7 #—FPGA #2iX, ooV —X L XKRIFT 5720 DEAFD ID A3
HDFEF . Gowin V7 b =TI Lo TAEREINTZE Y PA ) — AT —H|TIET /31 A
O ID HEEfMS N HEIICBN SN TWET, 22—V —i%, Yoy Fa2ERT D &
TN RAEEINT B 720 THEHAE T,

a7 4 F¥a2lb— g P

a7 4 X2 b—a VR ENTZR. T ATRAINCHEED T2 8
By A RNY—ALFT =D ID ZHid U REEDS/SA LTI T v 75
RVT e arZ4Xal—rvaregftlLlET, B AN —AT—X
DY S AREEFICRET D AREEOH LT — 2B <722, GOWIN
Iarv XX —FTNA AXCRC HFEEMHEHALT, By hARNY—A7
A ILVHNOTXTOT—HE Y FAFPGAIZIELL EXAEFNDSHLIITL
£7,

Gowin Y7 hU =TI Z KXo THEREINTZE Y FARA RN — AT —XDET

R RITiE, Y%7 RLRIZKHET A7 —2 D CRC F = v 7 a— KHE
mEn, F—2ZZEFEHICEH GOWIN & 2 o ¥ 7 X —F 31 X1 3fkigiH
WTF oy rZ7a—REERL, ThiaszEanlcTFoyrZ7a— Nk LE
T, Ty I 2T —PEAINDG &, TNLEOT —Z 3EH S, 2>
T4 X2l —varNET95E, DONE A > U7 —Z 384083, CRC
Frv I T—NTa I3 T7 2T GUINIZERENE T,

Ay 74X al—arvETE

AT 4 X2l —varPRETTHE, 2=V —0ER LT n T3
VT e a7 4 FXFal—valryE— R T, TS ADE Yy hA KU
— AT —H N SRAM (2 r— R EINTHEENIT A, A4 F 7 Flash 2K
SNET,

e Gowin V7 FY =T ANy FA M —AF—ZDAEKTICEX2 YT
S4By NEEHBIICERE L2720, 22— —1X SRAM OF — X % &t
H3Z N TEEHA,

o . F v Flash IZHRMENTWETF—F DA Flash ~D 7 a /5
S UUMNET L2, Flash iZ AUTO BOOT £— RIZAD ., +XToD
e LNV IE S E T,

® Gowin GW2AN-18X/9X FPGA i #3535 561L,. v P A R U —
LT =B EET HEE AESKSLEHEHT LI L2 LET,
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BNTUZY ZFp

N UHEYRAFx

N ZAF% v 03, JTAGa U 7 4 F2b— g 0F— RE2HEEL
-HDT, AFxZyorFzo—liin s VFo—rba— Fo—IlHh
VET 7 Fo—IFEICBSDL 7 7 A VEFIH L TT A ZADT A
MRS, va— T =—VFFEICFPGA T =— v LA T7F v
Flash DI EB L Ot H L L EXALIHEH S ET,

N R 2AF ¢ COBEFIRITIRO L B0 TT,

1. FPGABi%HR— K% PCICHH L CHEIREZ ANLE T,

2. PEHSNTWVWDATNA REAX Y T 57212 Gowin 7 77 I 7
V7 =T EREET,

3. Operation D =X 7NV Vv 7 LTAH7F v Flash 3R L, BHH

4% bscan #f/EZ& 2R L £47( 8-1),
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8-1 N7 F Y X %x L OEREHAN

~
{4 Programmer - Untitled* = B
File Edit View Design Tools Help
L = = — NN f -
el asez1 | O»
lEnaHeI Family 1 Device I Operation 1 File I 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
Aeocesz Mada: 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 .
- exFlash Erasze Frozram in bscan
exFlash Program in bscan
Frogramming Options exFlash Erase in bscan
Programming File: T.Zbeta/work/ledwater/impl/prr/ledwater. fs D
4 : 3
External Flash Options
x
i . Device: Winbond W25E64 -] &
Start Addrss: Ox00000000
[ ok || cemcel |
—
Output Error Warning | Infa |

Ny Z ) A%y UL FPGA OA4 7 F w7 Flash TOMEHAHET, 4
> F w7 Flash £7-1Z SRAM 13702 /5 A TXFHA, AT XU X ¥
CERERTAE. A7 F v S Flash #7127 F 545 & xI1C FPGA
MODE fEIIEE TT N, Ny XU A% v VEEXJTAG 2/ L TAH 7 F
v Flash #7077 AT 5 5EXVES 2D £7,
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