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FPGA OA4 > F v~ 7 Flash £7-1% FPGA L #5247 F v
7" SPI Flash (& Z ATy 7 2& X T,

a7 4 Fal—Tgyr
(Configure)

47 F v 7 Flash £72134 2 F » 7 Flash 225, FPGA @
SRAM [Zu— ¥ 57 utATY,

GowinCONFIG

WHOJTAG =2 7 4 X ab— 3 »rE— NIz T,
GOWIN & 2 =2 &7 #—FPGA #/#1%. AUTO BOOT =2
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V. SERIALZi 7 4 ¥ a2l — gy, BEXOCPU =7 ¢
Xal—rarhltoaryr7 4 F¥alb—vart—RaedR
— hLFET, &7 A ANRHY KR — F9 % GowinCONFIG = >/
T4 X2l —arE— ROKIT, T3 ARFK Ly r—
VHEA T Lo TR 97,

MODE[1:0]

GowinCONFIG (Zf9 5 2 >® MODE B> xR L £,

AUTOBOOT =27 4 %
o b—vg

FPGA XA v F v P Flash b2 7 4 ¥al— g 75—
REFHHLH L Tary 74 Xab—arx iTWES, Z0F
— RZ2VAR— " T DDIIRERMNET A ADHRTT,

MSPl =27 4 ¥ 2L —
g

FPGA [X~ A% —(master)- L C, SPI f > ¥ —7 = — 2 %4
L CREENICA 7 F v 7 Flash /b8y KA N — A5 —H
HAHrHL, ary7 4 ¥Xal—yarLET,

SSPlz2 7 421 —v
g

FPGA (XA L —7(slave)& L CEIMEL ., 4N~ A ¥ —% SPI
AHE—Tx2—A% N LTy hA N —AT — X H2EXA
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va

FPGA [T A L —(slave) & L TEIEL . #MH~ A % —1X QSPI
A H—Tx2—RAENLTEYy hARN)—AT—HEEXIA
ACTary 7 4Xal—>aryLET,

SERIAL =27 4 F 2 L —
va v

FPGA (XA L —7(slave) & L CEMEL, M~ A X —iF )
TNA LV H =T x2—A%LTEY AR —LT —H%E
XAATaL 7 4 X2l —arLET,

CPUz 7 4 F 2L —T
a

FPGA (XA L —7(slave)& L CEMEL, M~ A X —(F/"T
VWA B =T 2 —A(T—HMRIE8Ey MN)Z/LTE Y
ARN)—LT—HEEZALTI 74 F2b—arLE
R

PCar7 4Fal—3
Ve

FPGA (XA L —7(slave)& L CEMEL, M~ A X —iX I°C
A H =T x2—A% N LTEYy hA RN —AT—HXEEXA
ACary74Xalb—TarLET,

MULTI BOOT =7 ¢ %
o b—Tg

MSPI 27 4 ¥ =2 L—3 g »F— ROJRAEME T, FPGA 23
F7F w7 Flash DR DT7T RLAMPLE Yy A MY —AF
— B AL Cary 7 4 X2l —va 352 %ELE
T, —F—NHIOE Y AN —ALT—ZIZROA LT 4
Xal—ra  HEY AN —AT—HDOra— K7 KL XA
AEXAL, RNU—F7 L7 EE RECONFIG N # KV
HLTCT—HARN)—L - Tr7ANVEGVEZTar 7 4%
21— 3 L%d, MSPIE— R&¥R— h4 % FPGA
T _RCZDE—REYR—FLET,

VEeE—RrT v 77 L—F

2a—YP—DT7 SV r— a3 FIVAD1OTT, OFD
FPGA NENMEZBRGE L=, T v 77 L—KRLTEWEA, £
TUVE—MMETE Y NA RN —AT =X %24 T7F v
Flash ([Z#E X iAZA, = L CRECONFIG N % ~U 9 5 FE -
THEARY—T v 7952 L TFPGA 34 7 F ~ 7 Flash 7> &

F—HErmArH L TCar7 4 Fal—ar+v5k9CLF
‘6‘0

TAT—F z—

FPGA 7 /3 A R % BANZHefot § 5 Fik, HERNAICTF =— 2D
TIPS TN, A a7 4 F¥al— g T&, F—XI%
Bips T A A TOREERE TE £,

—H%—F— F(User
Mode)

FPGAD a7 4 X2 L—3 g U058 T Lintk, &l = —
—lCEINLZEERLET, 27 4 F2lb—va
VEEE OO ICLEAT IR EIT, 22— —F— R TORE
HTT,

€ — K (Edit Mode)

FRA AT T FTIV T a7 4 FX¥al—rarTED
E— KTY,

RET—FCIE. ary 74 X2l —2a U 3@mEo /o &
LCHEHATET, ool hignagsAre—2
RVET (RN TI0 KT w77 L — ROEEEKRL),

ID CODE

GOWIN £ a7 % —FPGA 7 /31 AD ID ik T9, 4%
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VU —=RXDT A ANIER OF SN H Y 97,
2—HPF—FH LTS FPGA T34 2D 2—%—ID Th
. ) S N AN — N g
USER CODE V. Gowin 7a /I 77 =T &2 L TT /31 R

EXIADZENTEET, K32 E >y o USER CODE 73
HAR—FZNET,

X274 b
(Security Bit)

GOWIN tIa %7 Z—NFPGARI D7 4 F 2L —
Tar T — R RHET LI L b DT, a— Y —
NTNAAZADSRAMIZEF 2 T 4 By hEREFHLDE Y b
AR — AT —HEEBIANTERIT, b T —%%U—F
Ny 7 TCEERFA, 774/ FTIE, Gowin V7 b7 =7 1%
TRTOFPGAHFEDOE Y A M) — AT —Z kX2 T
Ay FERELTWNET,

I 5{L.(Encryption)

Arora 7 7 X U —® FPGA B CH AR — F S HERE T,
EfbEnzty hA MY —ANFPGAICEZXIAENDS &,
TN AFIENE FANRFE SN TV DLIF— AL, BE
DRI T D EE AL L TT A A& L E T,

UG702-1.1.4J

6(89)




3ay 7 4FXal—y g — ROME

UG702-1.1.4J

AT A K2 — g U F— ROHE

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
=T e BT L S TRBRVES, A RFTEY PR MY —LAF—
Ak eEx=2 T By MREZYHR— T DHDOT, ZE&ENEHWNT
4. Arora 7 7 X U —FPGA #lf Xty N A MU —AF — & OJFEHE - fRH
EHR—FLTEY, 2—F— Ity NA N — AT — X EEMTHZ &
TAEVHEBEERNTHZENTEET,

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]" | ]

NE Host R JTAG A v H—T = — A%
LT, FPGA#I G A a7 4 X o L —
va v UETRKEEEL 62.56MHz T
T,

JTAG XXl

FPGA 7% Master & L C,SPI A > % —7~
=A% LTH T v 7 Flash 726 =
MSP|5] 00 V74X al— g T — R EHR

_ LT, ar74F¥alb—var&ffnE
GowinCONFIG B R JEEE 100MHZ T,

FPGA 73 Master & LT, QSPI 1 > % —
Autoboot | 01 T2 — A% LTAF v 7 Flash 72 5
OV I 4 X2l — g T — A EEI

7(89)




3ay 7 4FXal—y g — ROME

UG702-1.1.4J

a7 4 X2l — g F
— }q‘

MODE[1:0]!"

B!

HLT, a7 4 Xal—3 3 270
* 9 GOLDEN IMAGE %R — KL =E
9, wAEEEIT 100MHz T3,

SSPI

QSSPI

12C

)¢

Autoboot £721Z MSPI 52 795 &, H
BEIZ YA — b SvET, S Host 28
SPI A% —7=—Z%f LT, FPGA
a7 4 FXFal— g LET
B RJE B HIT 100MHZ T,

Autoboot £721Z MSPI 252 T+ 5 &, H
Bz AR — b ZivET, SMH Host 23
QSPI A v #—7 =— A%/ LT.FPGA
Ao 7 40 X2 —arLET
I KB EE 100MHz T,

Autoboot £7-1Z MSPI RT3 25 &, H
BEIZ A — b SivET, S Host 23
2C A v HZ—T7=—A%ZAN LT, FPGA
A a7 (X2 l— g LET

PR — b D JE B EELPH X 100KHZ~
555KHz T3,

SERIALH

10

S Host 28 DIN A v 2 —7 = — A %41
LT. FPGABI LA 7 X2l —
g LET

CPUH

11

NS Host 2 DBUS A 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 [M4CPUzv 7 4Fal—vaE—RNIE, SERIAL=Z> 7 4 X2l —v g rE—FR
L. SCLK, WE_N, BLO'CLKHOLD N¥ > ##HFLFET, CPUI 7 X L
—2 g F—RiE, MSPIBLXUSSPI 2 7 4 Fal—y g EB— R, F—FN

AV A LET,

e [BIMSPl a7 4 F¥al—valE— D7y 7 EEEKICIE, 210%DBRERH

DET,
ERD

a7 4 X2l —art’y, Ay 4 X2l —artrofEll. BLIRary 74X
2= a B VORE s T =g il ot 4 a7 4 Fal—va ey

ZZRRLTIESN,
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41 a7 4 F 21—y arPr—EBBLU0EELLT SV

4 a7 4FXa2L— g B :
g

a7 4 Falb—agrEV

Gowin FPGA &1, WA JTAG =2 7 4 FXFal—v gy, v AHX—
a7 4 Fal—vay, Alb—TJary74F¥alb—rar, T a
V7 4Fal—var, KNI ard 4 FXal—gund, a—%—
DEFRIR=— R el T 8 F E&E Ry 7 4 Fal— g UE— REPR
—hLET . T II T ear7 4 Xalb—ra IEETLE T,
VEIZG L Car7 4 Xalb—ya VHERIFZREO 0 IRETHZ L
NTEFET, EbIZ, 2= P —[IMXEILLTCary 74 FXal—v gt
VEFMMA LU TR Z ERT A2 b TEET,

41237 4Fab—alryBr—EBBLUSENL ST g
VZ

41127 4 FXalb—varvr—g

F4-1121%, GOWIN I a %7 Z—FPGA R, D4+ X ChHa 7 4
ol —a ORI TWET,

FKa41ary74Fzl—aryvrr—E

GowinCONFIG
v Z?y/r JTAG AUTO

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 110 Yes Yes Yes Yes Yes Yes Yes
DONE 110 Yes Yes Yes Yes Yes Yes Yes

UG702-1.1.4J 9(89)




4007 4F a2l —rar’y

41 a7 4 F 21—y arPr—EBBLU0EELLT SV
ERV

GowinCONFIG
e !9 & llae AUTO

BOOT 12C SSPI | QSSPI | SERIAL | CPU
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

e HR—FENDILT4X2l—arF—RETFNAA RERN I —JIC L - TE
RV FET, BHHICOVWTE,. 327 4 X2l —YarE— FOBELZSHB LT
W,

o HKar 7 4FXFal—arE— RFRTOKEEVODERICOVWTUI. 5237 1 Fal—
v a E— ROFMAEZR L T ZEW,

412 a7 4 X 21— a ¥ roLEll

UG702-1.1.4J

/0 Z i KIBIZHIHT 5 7-812, GOWIN & 2 2247 # —FPGA #l1%
a7 4 X2l —va U EEEDOINOICRET A xR — ML E
T, TRXTOVY —XDFPGA CTix, NU—T v 7k, ar7 4 Xalb—
varvlEYAIary T 4 F 2l —Ta r ENDETCT I AN N Tar T
4 FXal—varvrt L EHENET, a7 s Fab—Ta UK
NddHE, TAAL AT —F—FIZAY, 22—V =8 R L7=ZEL
F T a NS T ORENFHEI DV Y THNET,

ERD

AR LEA T a U ERETD L X, UL OINBYIIERIRIEN T /N1 2D
AT A K2 —2 g VIR RIFERVWEINCT DI ENMETT, a7 4 Fa L
=3 a VICEEBE GALEROLEIX. FTOMLEERIT L, 2— Y —F— NilkoT
INHEFET L, LERHY ET,

AT 4R ab—va DL EA TV a FRKA2ITRTEBY
<7,

F42aL T4 X2l —a B rOLEELT SV a

L F I g Bt

TMS, TCK, TDI, B3 XU TDO (IZFHD =

JTAG PORT 57 4L N OYRAE .
774V hORE V74X a2l — gyt LTHEHRAEN
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41 a7 4 F 21—y arPr—EBBLU0EELLT SV

=V

UG702-1.1.4J

£ F F I a v A
F7, JTAGSEL N [Z GPIO & LT En
E3
JTAGSEL N iZ8iH a7 4 FaL—v
gy ELTEREINET
® JTAGSEL _N=0 DA,
- e TMS,TCK,TDI,TDO |Z=2> 7 4 ¥ = L
SEOVOELTR v asevr LT nET.
® JTAGSEL N=1 DA,
TMS,TCK,TDI,TDO IZ=> 7 4 X = L
—a U THGPIO & LTEH SR
9,
. e | SCL & SDAX, HEHO= 7 4F a2l —
1% INHe o
TIZANMEORIE O L o s
12C PORT — - :
WHEOINO & LTH | SCL L SDAIE. 27 4 Fal— g 4k
TE T# GPIO & LTHEHAEINET,
SCLK, CLKHOLD_N. SSPI_CS N. SI. ¥
VAV WIANLIN FOSOFHEHOay 7 X2l —v g
vl LTHERENET,
SSPIPORT SCLK, CLKHOLD N. SSPI_ CS N. SI. ¥
g%@"O&LTa FIRSO YT 4 Fa Lt g T i
GPIO & LT ENET,
SCLK., CLKHOLD_N. SSPI_CS N, SI &
F7 4L hOkEE | SO, BLV'QSSPI_WPN (X, Hfn=a 7
A4 F¥alb—varvrtLEHERET,
QSSPI PORT SCLK, CLKHOLD_N, SSPI_CS N, SI &
W D0 & LT | SO, BLUQSSPI.WPN [Z, =7 4 ¥ =
i L— g U8 T#HGPIO & LT ENE
S
FI7HNNOWRE | HHOa T4 X2l —T g
RECONFIG_N | i@# D I/0 L LT | 27 4 Xal—a & T#GPIO & L
& THEHINET,
?7¢/V1\0)Jj€ﬁ.§ HHEHOa 7 4 Fal— 3B
READY WHEOINO L LTHR | a7 4FX¥al—a & THGPIO &L
i TR SNET,
?“77,1-/1/1\0)%,%2 %)ﬂ@ﬂ‘/7/{ﬂ?;1/*—“/a ey
DONE BHEOUO E LT | a7 4 Falb—2a & THGPIO & L
i THEASNET,
T

[M11JTAGSEL_N AR T 4 > 7 EITW7WT A ZADEE JTAG B U R HEL S

NI —A%T RNy T HLEF MOE Y FA N —AF—4nar7 4 Fal—
VA B AR G2 RN E DT, XU —T v FHICBI/ED MODE fEiZ L ¥ FPGA 73
AT 4Falb—ra IRV EEERET LI AR L £, BEERARICE
— P PFBHTITAG 227 F o b—ta L EFTT 5 & T ATa——F
— Rz Y, JTAG EX 2 GPIO 12721 £,

11(89)
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422074 X2l —va VU OBRELT S r—a

N

[2]SERIAL 3 LTACPU 227 (¥ al—3 g vE— ROEVIE, o3> 7 (¥
GPIO IZRET A Z LIXTTEEHEAMN,
IO UNRIERFa T 4 X2l —a rET— RTEEL TWAEASIE. GPIO

L—YyarE—Redfgansizn, @

ICRRET D Z LN ARETT,

a7 4 Falb—Ya v rngEl

Gowin Y7 h =7 CTY L DL E( %

ETEET,

1. Gowin Y7 by =7 Truv=r Fel&EET,
2. A==2——"T, “Project > Configuration > Dual-Purpose Pin” % &R

L E9(B 4-1),

3. MIET ATV alilTF oy /B ANTE Y OLHEIMERELET,
M41ar74X¥2—ar¥rosElb

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 rolg Ty ) A —3 gy
RECONFIG_N. READY., B XU'DONE t" %, KE'— R CfEH éﬂé

v T, m®:y74¥;v~yay5y@ TV r— g 0z
CT.HEHODz 7 4 X2 —aryBrF-ix

# 4-3 U ORRE

I%@tv/Lﬂﬁ?C%ij—

v

MEBRE D E0H

RECONFIG_N

THY, FPGA 7u s 77

a7 4 Xalb—valrBrE LTERINDES. NE 0T\
LNT > FEFEHSOASIE L TT, RECONFIG Nix., 775 47 Low
a7 4 Fal—arDlty
FD XD AeRERE A FEHL L £9, RECONFIG N 78 Low I /v & w7
ENbHE, FPGAIZFa L 7 4 Xal—varTER<BVET,

FPGA D XU—T v/ fi#ifk, BXRar 74X —T g ¥

UG702-1.1.4J
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4007 4F a2l —vary

427 4 Falb—varBrolELT S r— 3
s

v 4

MERE D0

T DY % High IGHERT HBERSHY, a7 4 Falb—Ta
VBRI TE ET

a7 4 X2l —va B LTHERASNDES. 10D/ A
M A 25ns LA E @ Low L)L T GowinCONFIG =7 4 F =2 L —
g F— REEE L, 731 A5 MODE R EEIZiE>»TE Yy A b
V—LT—=2%2)a—RTH5LHCTHMERHY I, /=, =
— =X, eV 7 ORFICLY, ZOEDO N HEHEE AL
~A XA TExFET, GPIO & LTHEHAINAELAIL. HIZOAMEH
TEET, av 74 FXalb—TaryihEEsici, £HETS
& & RECONFIG_N O#H#ifE% High lI2 92 XLE N3 H D £77,

READY

Aiier, READY 127 77 « 7 High TH V| Highic7 V7 v
ENTFHEAICORFPGAIZZ Y 7 4 X al— g 0 TxFET,
READY 2% Low (27 VH o v Eiu-tk. REEZFIET DX, T2
A ZAD/NT —7T » FE£7-1Z RECONFIG_ N @ U H RN ME T,
a7 4 Falb—varyv L TEHINDEE. Fratiith
LA, BIEFPGAZ a7 4 X2 L — g L TELMME I NER
FTILENTEXET, av 74 FXalb—a SHENErEns L.
READY {57 High IZ72 0 £9, a7 4 Fab— 3 UBRKRL
72334 . READY {5728 Low (272 0 £, FIANASITH L5854
2 —H— X READY [ 5 & BRI Low (7 F o LT, arv 7
A X2 —a BRI ELZENTEET,

GPIO L L THEHENASGAIL, ANEITHINCHERHTEET,
GPIO AT LTHEAESNBHRA, a7 4 X2 b—Ya T 501
\Z READY OFIHENR 1 THAIMERH Y £3,% 5 ThRUWE FPGA
a7 4F¥al—aryTERIARYET,

DONE

A1, DONE X, FPGA 27 4 X 2L — 3 VORI &R
ITEET.ary74Xab—ya UPakEh L7 5 DONEE 5% High
WZTNT v T SET,

a7 4 FXa2lb—varvrt LTRSS E. A 085
H.FPGAD a7 4 Xal—a B LEENE I nERrT 2
ENTEET, a7 4Xal—a VA L7454, DONEE
FIX High (12720 . 73 ZTEVEIRRBICR D £, 27 1 Fa b
— g UMKRERELIZ a7 4 F 2 L— g URNERIRLTESA.

DONE 5 ld Low DE FIZ7e0 9, FRANANTHDHHA, =—
#—I1Z DONE 5 52 BEXMIZ Low (7 v Z 7 LT 22— —F—
R~z M) Z2BELEDZ LN TEE4, RECONFIG N £721%
READY 78 Low D E £ TH 5845, DONEF5H Low D FE F 242V
T4, JTAGEHKEAZHEHLTCSRAMZa 7 4 Falb—v a5
%6, DONEZ 52 AL T 72 & 0,

GPIO &L L TEAESNIEGAIL. ANEITHINCHERTEET,

GPIO A1 LTHERINDHE. 27 4 X2 b— 3 T 50
(Z DONE O#HIfER 1 THHILERH Y T, £ 9 TRV E FPGA
X274 FXalb—va O TRICZ—F—F—RFIZABZ &N

UG702-1.1.4J
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422074 X2l —va VU OBRELT S r—a
v

v 4

MERE D0

TERRVFET,

MODE

GowinCONFIG =— REREHF a7 4 F a2l —ar LT
fFHINLGE. WO\ LVE T 2O AT T, &K
81X 2 £y FT9, FPGAIZERNFEAIND M, F721T Low L
LV ATRECONFIG NS MY HEns &, 7754 21X MODE fi&
o THRILT D a7 4 X ab—a F— RICADET,
GOWIN & I 2 %7 % —D4% FPGA #l53 ) — XD MODE 1T %)
T har 7 4 X ab—3 g EB— RIEDRRY 4, Ny sr—
DX o TIE. MODE B U BRERIZAR ST 4 V7 STV &
NHYET, KT 407 ENTUV2RV MODE B U2 HOWTIE, %t
JET DTSN AD Pinout ¥~ =2 7 /L EZBMRLTLEEW,

GPIO L L THEH SN HA. ANTEITHDITHEHATE £,
MODE fEZEE I NT=HE1E, TN EAMNCT HDICHNNT—T
v 750, £721X Low L~ CRECONFIG N % U A4 2 /8
NHY £7,

JTAGSEL_N

a7 4 FXa2lb—varvrt LTEHSNASGE. N OFHWT
IR ERFOANTIE L TT, Gowin Y 7 b =7 TJITAG B %
GPIO L LTEZEMATDHIIIIRE LGS, NU—T v 7 LTIE
WiZary7 4 ¥X¥ab—varLiztk, JTAG B 1L GPIO 2D

JTAG 2> 7 4 X o b—v g VNN 5, =2—F—%
JTAGSEL NG5 % Low IV H T 35 Z LIk > TITAG =2~
T4 X alb—valErErTEET, 22—V —NITAGE D
ZEEREL TCWRWEAEJTAG 2 7 ¥ =2 L—3 3 UHREI
WIHEHTEXET, GPIO L LTHEHINDEGEIL. ANERITH
R TEET,

ERT

JTAGSEL_N v’ & JTAG @ 4 £ (TCK, TMS. TDI. TDO)IIAH A I HEf A
BETT, SFEY . JTAGSEL N 23 GPIO & L TRESN-HE. JTAG v
NEar T 4 Fal—a Bl LTORMEATE, JTAG B2 GPIO &
LCHRESNTEHEJTAGSEL N U Tary 7 4 X2l —var B LT
DHEHTEET,

TCK

a7 4 FXal—vartrt L THEHAENSDSGSE. A TT,
JTAGE—RIZBIFAHA I TNV r7uay 7 AN T4, GPIO & LT
EHINDEE0E. ANFERIIHAOICER T £7,

TMS

a7 4 Xalb—varb L THERASNDSEA. NEOFWT
T T ERFEOANIE L TT,

JTAG E— RIZBIF A2 U 7 LE—RANELTT, GPIO & LT
HEns%56803., ANFEEHAOCHERTE 9,

TDI

a7 4 Xalb—valrEBrE LTHERINDEE. N OFHWT
WNT v T EfFONIE L TT,

JTAG E— RIZB DV T AT —X A1 T, GPIO & L Cff
AEN38580%. AN ACERTE £9,

TDO

a7 4 Xal—Ta i L THEREINASGE. HAOY T,

UG702-1.1.4J
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422074 X2l —va VU OBRELT S r—a
v

v 4

MERE D0

JTAG E— NIZBIF 5V U T VT —Z e T3, GPIO & LT
MEND561F. ANFIFHEATEET,

SCLK

a7 44X al—rvartrt LTINS E. AT,
SSPI,. SERIAL, B X O'CPU =— RiZBIFH 7 v 7 AJJE L T9,
GPIO & L TR &SN HEIL. ANWEITHEDNICERTE £97,

CLKHOLD_ N

a7 4 X alb—Ta Bl LTHERAISNDES. N0\
WA ERFOANTIE U TT,

SSPI £ CPU E—RiZkiJb7my 7 « Fh—/L K+ B2 : SSPl £—
RTI1Z7 7 7 4 7 High.CPU £— RTiZ7 7 7 4 7 Low T9,GPIO
ELTHEASNASGAIR, ANERIIHCEHTxET,

SSPI_CS_N

a7 4 Xalb—valrBErE LTERAINDGS. NE O\
VT T EEOANTIE T, SSPIE— RNIZBIFA2TF v 7L 7 b
5T, 77747 Low, GPIO ¢ L CTHEHAINEAIZ. ATTE
XN T £,

a7 4 Fal—ra Bt LTSNS SES. A TT,
SSPl E— RIiZBIFAV YT NAT—4 AJjE > T9, GPIO & L CfE
AEND2HEEIE. ATTEFIZEAIERTE 4,

SO

a7 4 Xal—a U LTINS SES. BT,
SSPI E— RiZBFAV I T NAT—42H 1 T9, GPIO & L Cf#
AENs54681%. ANWERIFEDER T £,

QSSPI_WPN

a7 4 Xal—rarr LTINS SGE. HAOY T,
QSSPl E— RizB AU T AT —2H e T4, GPIO & LT
EHINDEE0E. ANFERIIHAOICER T £7,

FASTRD_N

Ay 74 Xalb—varv L RSN SEA. ANE LV TT,
MSPIl 7 4 F a2 L—3 3 F— RIZBIF 5 SPI Flash fit A Lk
FE®IN(E 5 : FASTRD_N 78 High O3-& 1@ E O Fi A H L' — R(f
45 0x03). FASTRD_N 7% Low O3 &idmEmtAH LE— KT, 7
ANZHOWTCIERGT D Flash D7 — 4% o — R AR LT 7Z 30,
GPIO & LCEHASNAGAIE. ASTEITHAOICEHTEET,

WE_N

AT 4 Xalb—varvrt L THERENGA. AN E L TT,
CPUzZ 7 4 FXal—grE— ROgRH LIEZARA X—T
WG FEIRE L : WE_N 25 High o8& 13mcA~H L. WE_N 73 Low
DEGAITEEZIAATT, GPIO L LTHEHEINIELAEIX. AITE-
T DI C&E £,

D0~D7

A e,

CPUzZ 7 4 Fal—g i E—RIBITAT—Z A
(8-bit) T, DO~D7 D AH S 1EliE, WE_N OfEIC kL » TkE Y %
7, GPIO & LCEHENALAIE. ANTERITHAICHEHATEE
7,

DIN

a7 4 Xalb—varb L THERASNDSEA. NEO5HWT
NET U ERFOANTIE T,

SERIAL E— RIZBITHV VT NLT—% AJ1E T3, GPIO & LT
R INDLEX. ANERFHDICHERTE 7,

UG702-1.1.4J
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422074 X2l —va VU OBRELT S r—a
v

v 4

MERE D0

DOUT

a7 4Falb—varvrE L TEHSNSGA HE L TT,
SERIAL 2> 7 4 F a2l —r g F— ROV T ILT—HHhe
T, FPGA X A — R STV T WA EICD IR DT /NA A~
DATTE L THEAESNET, GPIO & LA EARIZ. AN
FITHICHEATEET,

SCL

a7 4 Fal—rag Bt LTRSS A TT,
GPIO &t LTIHEHEINDHAILZ, ANMEFATELTCORERHTEE
TO

SDA

oy 74X al—rvarEr LTINS, A
T, GPIO & L THHEINDHAIT, ANEITH DT
*9,

UG702-1.1.4J

16(89)




5a 74X al—3arE— ROFEM 5Aar 74Xl — g OiEEHEHE

a7 4 X2 b—3 g rE— KO

Gowin GW2AN-18X/9X FPGA #lfhiX, A F v 7 Flash Z > %8

MF XA A TT, SRAM RX—Z2ADTFT XA ZAONEa 7 fFalb— 3

T—HIE, NT—=H T HERONDEDT, NU—T v 7 ZIIHa 7
A X2 —a T HM0ERDY £9, 4 F v 7 Flash Z i 2 7c N ¥
PETNA AL, WNT—=F BT —XET v IR GEEIND DT, T
A AL, BANU—T v 7ERIZ AUTOBOOT =2 7 Fab—v g U E2iX
DUALBOOT =2 7 4 Fal—y g L lloCHEBMWICHa Y 7 4 X2 b
A3

R =T R—FENTWHaA 7 4 Falb— a3 F— N,
Ry TF 4o T ENTWVWAIAL T 4 X2l —arErOBICEELTWE
T, WHDOITAG 2> 7 4 X2l —r g F— RITRXRTOTF A AT L
DY R—FENFT K27 4 X2l — 3 F— RO MODE fEIT %7
D ET,

50 a7 4 Xa2l—Ta yOREEEHE

UG702-1.1.4J

NRU—T o 7BLOary74F¥al—varyOFF

FPGA ? VCC, VCCO, ¥ L ' VCCX EIFEE N i/ NEIRIENE 2T 7=
& FPGAIZEE o A A £ BENZELTEY RECONFIG_N
DAHEIC L > THAF T IR THWERA > FPGA NES R
READY 3 JU'DONE B> % Low I 7 A&7 LET > FPGA ¥lii{k >
READY /8 High I27° V7 » 7SV C MODE fE3 > 7Y v 7 &k >
a7 4 X2l —yarE— R TCary 74 Xal—va s —H4%
e L, BFELEd >FPGA V= A 7 7 v~ > DONE 2 High I[2 7 /1
TyFEINET > a—HF—F— FIZAY ET,

FPGA OB F, ERZLZEIELILERH Y 9, FPGA DT —7
o7 Wb, 27 4 ¥ 2 b— a3t Low Lo RECONFIG_N
TR ENT, 2—Y—IZRECONFIG NV %2 7u—T7 1 7 OE I
T 50 A THigh iV T v 752 nTEEd, NU—F -
Yy NOEBRINOT NAAD T = A 7T v THIOM, 3T GPIO (¥
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5a 74X al— g F— ROFEM 51 o274 X2l —2a OFEFRE

UG702-1.1.4J

HOFFNT L E 7 TANA A L E—F  ZADIRETT,

AT 4K ab—a T — X OGRS ORI RALEIC L5 T,
Gowin GW2AN-18X/9X FPGA 5L D EaEIZIX., SRAM IZxt3 2 #EL |
I F v 7 Flash IZxT 5 81ERNH Y £77,

SRAM (Zx}3 B #/E

SRAM \Z%13 A #EIZIZ. 7351 2D ID CODE & USER CODE D
HL, TN ADAT—H AL AZDIEROFEAH L, 8L SRAM O
a7 4 X al—ralrBNEENRNET . TN ADIZary 7 4 X2 b—
3 VRN mu?éMEMw%Diﬁ‘LBERCODEMJDCODE% EHT 5
TNA RAEXBITHEOIMEHEINET, T ADAT —H AL T AH
ICIXFPGA D 7 4 X2 L —3 a VEIED AT — X AERN LS,
A=Y =L ZDFEREZEA L CT A, ADRAT —H AE/THZENT
XET AT —H AL AZDOEKRIZONTITHK S8 ML TLEE W,
7. SRAM 22 7 4 X2l —a O, EXa2 T4y FRRES
NTWRWNWE Yy AR — AT —XDOHAPRRIAEE TR — 952 EICHER
THLERDD ET ., 2FD . EX2 T4y MRRESINTZT —XIZ
U— KRy TExEHA,

v F > 7 Flash (x93 5 #1E

v F w7 Flash IZX T 2 #EICX, WE, a7 07 BLUW
FERR ENRDH Y F9, A F 7 Flash 1 JTAG. SSPI, QSSPI, 12C 72 &
DA B —T 2 —ZRHETEIETE JTAG 7 7 v 7 JE I EIFE65MHZ LL T,
SSPI, QSSPI 7 o v 7 JE#& %0 100MHz LA T, 12C 7 v v 7 B Ex
100KHz~555KHz C9,

TRTCDA L F—T2—AE— NI, XV T T RKT v T L—FR
EWVWIOBEA YR — M LET, DFD., T3 AL, BIEOIEREIZE
Brhzx5Z <, &F v 7 Flash 727°D77Afé°i?“o A=A
T H TFALRFLE O T F 2 b— g e TEIE AR
T, TulIINETLES, Low LLTRECONFIG N % U 74
THMRECONFIGMiaZXELTCA LV IA LT v T L —REFEITLE
T, ZOMEEIX, AT A VRN ELS, AT v 7T L— RDBMERT
TV r—va L TV ET,

a7 4 X2l —va DS EL

Kar74X¥ab—rvaryrE®—RNeEATL25E5, =2—F—ix, 27
A FXal— g OB ENS T T, W@Ab@ﬂéhtﬂ/74%:
L—yaryE— RCEMET DR OICTHAMERHY T, =2—F—fllor
VERNE D IR WES . TGO IO A TR L, T —
ZALEICBEET D B DR ERFFT 5 2 ENAEETY, MODE[1 : 0]i%
GowinCONFIG D7 a /o737 « a7 4Fal—v g — Ra@ER
TALDIEHIN, E— FEZEETLIHERRNGEIX. 7T v 7K
PLER IV E Y B E A L CREDE— NICEHETEET, 77
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5a 74X al— g F— ROFEM 51 o274 X2l —2a OFEFRE

UG702-1.1.4J

o TIPIOEE, 4TK ZHERE L, 720 U HEORE, 1K Z2HE L £
£
R
RECONFIG_N. READY. 3 X U'DONE B E& v 7 4 ¥ o b— 3 »E— R
fFFeEnTBY, 2—=F—0RZN 5% GPIOIZRELEZNE I MNThrb LT, a7 4
o b—a VEBMENRZE T T 51, ZOYEE I #EkEr e sy 7107 -
a7 4 X2 lb—va R EERMETVENLY £,
RIS v

HELE S5 B #5013 5-1 1T & B0 T,
X 5-1 #E X h 5 v o8kt

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

FPGA

.|}—({ RECONFIG_N
KEY

READY | DONE
DC3.3V { > DC3.3v
v V24
LED | LED
R -

e MODE EZAERTHLENRDLILEIX, DIP AL v FEHEBMTHIENTEET,
W ODODDT A ZATIEIMODE BV RRERIZR T 4 7 E3NnNTELT, Ao g
> 7 ER TV MODE 22T, [GW2AN-18X 7731 2 Pinout(UG972)
B L TGW2AN-9X 7734 Z Pinout(UG978)] #Z ML T 72 &0,

o JTAGza 7 4Xal—arDif4s, READY 5L DONEE 52 HEH L T2 &
A

o RUTF 47 ERTUV U RECONFIG_N, READY. %72i1% DONE & L ZNHE CTaL
BN, ar7 4 X2l —va iR EZ 8 A,

BNRU—T oD IV THBEIO Low VRNV AT
RECONFIG N # hU H4B%4 I 7K

BARNU—T o7 DXA I TRBLO Low L)LV AT
RECONFIG N% FU T 554 I 7K, 5-2 ¥ 5-3 19 E8
D —/6‘19‘40
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5a 74X al— g F— ROFEM 51 o274 X2l —2a OFEFRE

528 N\U—T v FDEAIVITH

VeeNVeox/Veco J

'
wl

x

Tportready

R

READY

DONE

X 5-3 Low L'L YL AT RECONFIG N %# N HT35%2 47K

RECONFIG_M \Y ;,-’-'
I: Trecfglw g
READY E \; ?.d
;ﬁTrecfgtrd?n Treadylw 4
DONE Trecfgtdonel "
Arora 7 7 X U —FPGA B OB X A I 7 /RT A — 21X %K 5-1 TR
T LB TT,
%% 5-1 GW2AN-18X/9X FPGA Bt DHE XU —7 » 7/ & RECONFIG_N h Y H D H A
SUIRGA—H
INT R —
P RoME | BoAfE
e
- POR 7> 5 READY DAL H B30 = VE TOREH | 35ms
porteady | (Time from POR to the rising edge of READY)
o RECONFIG_N @ Low L ~L/ 3L A1 25ns )
recig (RECONFIG_N low pulse width)
RECONFIG_N O 25 F238 0 = U H 6 READY
Trecfgtrdyn D Low L~YL|IZEAF “C@E%EF'E'?I(TIme from - 70ns
RECONFIG N falling edge to READY low)
Treadyw R!EADY @ Low L L 3L A (READY low pulse TBD )
width)
RECONFIG_N O .5 FA3 ) = v DONE &
Trecfgtdonel | Low L UL |22 5 F TORER](Time from - 80ns

RECONFIG_N falling edge to DONE low)

UG702-1.1.4J
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52 74X al—3i g F— RO 52AUTOBOOT 2> 7 4 X¥al—i g

5.2 AUTOBOOT 2> 7 4 X2 b— g v

AUTO BOOT E£— Ri&, RHEREM: FPGA i A v A X M A U Hitk %

At L ¥4, AUTOBOOT =2 7 4 F = b—y g »F— FTlE, FPGA IX
RO =T o THNBa L 7 4 Fal— g F—T2— AT 5
Z Lt FvF v 7 Flash ®7 KL % 0x000000 7>6 100MHz ©F 7 # /v
NEF#T Quad SPI 7'& h a2 /ViZiE>TE Y b A MY — LT —F & A
HLTary7 4 Xalb—v 3 T&FEJT,GW2AN-18X/9X + U — X FPGA
IZ. 2O AUTOBOOT =2 7 4 Fa b —va Vidfra U AR—bFLET,
SOFED NRNT—T v 7HIZAUTOBOOT 2 7 4 X2 L—3 g UKL
T3E . T ZZEBICT FLZ2 0x100000 72527 f Fa b—3
G UEBRITCEET, a7 4 Falb—a L ORKOERIZIL, ID K
A7 —, CRCHGE=T —, P =7 —, BLWF A LT U T —0b
D ET,

AUTOBOOT @2 7 4 X al—y g UE— FEEAT LIS, £
T4 X2l —2a T =X FPGADA L F v Flashic7 a7 o7
THVLENRHY 9, TLTHANY—T v 7 F721F Low L-UL T
RECONFIG NE %2 N FFHELXE, Ty IFAEBICE Yy NARY
— AT — A EHAH L Cary 74 Xal— g EE T LET, A F v
7' Flash DA A% NAUERHEICED, a7 4 F2b—TaroXy
v — R ERNE S v, 2RI T,

AUTO BOOT &=— K& H T 512X, MODE[1:0]% [01) (ZR%ET D
VNGB ET, a7 4 X2l —ra URERRLEEATH, T35 A
IZ JTAG, I12C, SSPI, QSSPI 2 d 7' v ka)%#H L T SRAM %71
FlashZz a7 4 Xal—yau/7uarlII 07 T&Ed,

53]J]TAG a7 4FXalb—T gV

GOWIN Iz # 7 X —FPGARFDITAG 27 4 F=2lb— 3 v
F— Ri%, IEEE1532 B LV IEEE1149.1 N U Z Y « A%y v« AF A
— NIZHELL TV ET,

JTJAG=Z 7 4 FXal—alryE® —FRTlE, vy 74Falb—Tarsr
— X 1Z GOWIN & 2 22 %7 % —FPGA 85,00 SRAM |[ZE X AE ., /U
—F 7T HET—HiZEbhET, GOWIN & I 2% 7 % —FPGA i,
ITT_RTITAG 2 7 4 Fal—grET— 2V R—KFLTWET,

531JTAG 27 4 X2 b—YavryE— KOV

UG702-1.1.4J

JTAG 2 7 4 X al—y g — NIBEET AL IR E2ITRT &
B TI,
£52JTAG = 7 4 F¥al—Y g rT—FOEVDES

v 4 /0 %A~ G
I NE DTN T L | JTAGE Y 2 GPIO b3y 7 4 Fal— s
JTAGSEL N PR YT IL, T 7T 47 Low
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5a 7 4F 2l —T a3 E— KNOGEM

53JTAG= 7 4Fal—Tay

¥4 /10 % A4 7 B
%‘L > g ]/

TCK ;gj@%“7’ DT ON;
fJ:Z 55 1% o~

™S ;fﬁ@%“7/ T FER
BOBNT L |

DI ;fj@%“7/ N

0. MEHDBNT | _.
TDO T T —X 7]
R :

[1] TCK I% PCB T 4.7K O 7 /L & w7 UARHLIC B 2 BN b ) £77,

532JTAG a2V 7 4 X a b—v a3 »E— FOERK

UG702-1.1.4J

JTAGz v 7 4 Fa b —3 g 0 E— ROERIIRI5-4 17T B T,
X 5-4 JTAG 27 4 X2 bL—¥ 3 U F— FOERX

FPGA

— 3| JTAGSEL_N

JTAG PORT » TDI
»| TCK
» TMS
< TDO
>
X
R
JTAGZ LV 7 4 Fal—arE—ROr oy 7 EEKIT65MHZ LLFTHALERH Y
F9,

GOWIN & 2 =2 &7 % —FPGA LT JTAG 74 ¥ —F = — L #E%
PR—FLET, 2F V., 5D FPGA ® TDO ¥’ %K ® FPGA ® TDI
T AL, Gowin R ST IvY T My = TITEERi ST FPGA
FNA A EAEICEN L CER 2 74 X2 —rary LET, 54
C—Frx—r a7 4 Fal—3a rOEERMITIR5-51CR"TEBY T
3, Gowin GW2AN-18X/9X FPGA flfi%, ¥+ ¥ —F =—> LD FPGA
o F v T Flash D777 I 7Y HR—FLTWRNI EIZHERELT
<TEE,
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5a 7 4F2b— a3 E— KNOGEM

53JTAG =7 4 ¥zl —T g

5-5]TAG TA V—F xz—r - ar7 4 ¥alb—¥ g VOERHR

JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK TCK
< <) 2
T™S » TMS O » TMS » TMS O
TDI TDI % TDI % DI X LZL
P 6 w 26 w ooy
<0 2 <0z zTO8
TDO ww O TDO ww O Tbo '-ULUDTDO
xe o re o xo W
: N—r] N—] u_>
< —»
RS

DONE. RECONFIG_N. ¥ XU READY (& 5 OEHRITRIUIS U TIRE SN ET,

533JTAG 27 4 Fal—YarEe—RDZAI VT

JTJAG 2 7 4 Falb—rarET—RROXA I 7T, 5-6 1

WY T,
X 5-6 JTAG 2> 7 4 Fal—YgrE—RDXA IV IH

NNCE

—
ek {Tickttco Tickp Tickh Tickl
i : — &
! Tips Tiph Tckitcx
oI ]
™S % X
00 valid data valid data

FNT A =L OERIE, E-3ITRTHEY TY,
E53JTAG AV T 4 F¥al—vaVE—RDFL IV T NTA—F

AR PR Bl | KA
T TCKAHL TR =y UNET—=FMNCELETO | 10ns
tekftco IRl (Time from TCK falling edge to output)
TCKYLHL TR =y VoA A E—F U AILE
Thekftex % F TOFEfH(Time from TCK falling edge to high - 10ns
impedance)
Ttekp TCK 7 v v 7 @Y% 1 7 JL(TCK clock period) 40ns -
UG702-1.1.4J 23(89)




52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

CIAT | ko A—s 0B WM | B
FES
Tt 'I_'CK 7 v 7 @ High LU (TCK clock high 20Ns i
time)
Ttew TCK 7 1 v 7 @ Low L~ LI (TCK clock low time) | 20ns -
: JTAG PORT &t » k7 » 7FEH(JTAG PORT setup
Tips : 10ns -
time)
Tioh JTAG PORT ® 74— /b RIFfH](JTAG PORT hold time) | 8ns -

534JTAG 27 4 X2 b—¥a YOFR

TAP REEHEIR

TARNT 72 AR— FOREEBIX, MOV VAXERZT—F L TR
2z &R L, TDI & TDO OfIcEfe T D7D S E ., @H . M
LIOAFIAR YV ENDT—H L P AR BRIRT A0S £,
IRREHE D 7 1 7 [T\ T RETOMNZALE T 5 5F1%., TCK A% High
2ot XD TMS Du Yy ZiREEA R L TWET,

5-7 TAP JREERER

1 C{TEST-LOGlC-RESET}

0
o IRUN-TEST/IDLEIL HE;ELECT_DR_SCN\w—.[SELECT-IR-SCAI\HJ

UG702-1.1.4J 24(89)




52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

UG702-1.1.4J

TAP VYt v b

TMS % High L~L(2 ¥ w7 “1” ) iZfifE L, TCK B2 T5 oLl Eo =
ko —7 LA (High 1278 5 72 Low 1272 %)% AS L= TAP 220 7
WUty hINET, NI LT, MOIREED TAP IREEH ST X h 1
Ty /o)ty MREBICE# S, JTAGA VX —T=—ALT A IRY
v 7™y hShET,

HER
ZOIRFETIX, CPU L AIBEZRRN Y &y FSNERA,
ERR

e  Shift DR F721% Shift_IRIREEICA - 72H4, TDO OF —Z X TCK ONLH Fdh =
Y UMBARRIZR Y £,

Shift DR £7-1% Shift_IRREEIC A=A, T—FITT 7 FENFEEA,

Shift DR £7-1% Shift IR 67284, T—X1Zv 7 FahET,

—FRIZ T NINDHDIE, T—X DO FALE  FLSB)TT,

VEy h3dE, XCTOMBIEY vy bESndhn, E\ahic/irn £,

[ ]
[ ]
[ ]
[ ]
MBVIRZLT—FVLIRE

TAIRY Y7 & Uy T HIED, REEHIILLT O 2 >0 FEAEE
%l AT HE T,

o MHLUAH(IR)AXx vy

o T —HLIUAHDR)AF v

M LY AADAX v CEETIE, Shift-IRIREEDIGE . T — & /213
SLSB 77— A METHS LY AZIZEE &N £9, Run-Test-ldle (2
Rol=th, MADEENET LET(™5-8),

TR LTV ALDAF Y ETIE, Shift-DRAREDLE ., T — X £1=
I ENT =2 LU RAZICEEESNET(E 5-9), 7 —Z#%IC LSB &
MSB O & H S 3MEH S5 0%, BEICIREL £,
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

X 5-8 LI AEIDT I RAZALIVT
™S —|

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

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

M59F—FVIRAIDT I RAFAIVT
e ] § I
oo NN oo oo ooz oo o o MR

AP states NI, SHIFT-DR @ X@ X6
“Select-DR-Scan @ ‘Exit1-DR ‘Run-Test-ldle
:Capture-DR -Update-DR
R -
o MALIAZDRIIET8EY FTT,
o THLIVAZORIE, BRLIELVIAZIZL-TERD 7,

UG702-1.1.4J 26(89)




5a 7 4F 2l —T a3 E— KNOGEM

53JTAG =7 4 ¥zl —T g

ID CODE Al L o4
ID Code(Hl't> JEDEC ID Code)ix. FPGA T /3A A D FAH) 727k BI15

SF

GOWIN FPGAID Code »E XX 32 v T, T#I!Z GOWIN FPGA ®
ID Code ®—EB T4,

7z 5-4 Gowin O—# D FPGA R ® 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

GOWIN FPGA D@t Lan3ix 0x11 T3, LLTFi&, GW2AN-9X @ ID

Code ZaiAAHd Z & &2HIC, JTAG OEMEATB L £9,

1.

2.
3.

TAP Utv K : TMS Z# HighiZcL, 57 v v 7% A4 7 Pl EEfE LT
EELET,

IRBEREMR % Test-Logic-Reset 75 Run-Test-ldle |23 S F 9,
KRN 2 Shift-IR |TER =W, & FAZE > )b Read ID 4 0x11
ZIXEL, kR ELE Y FMEEOE Y FDIEE D & RIRHIT, KRB
W& Exit1-IR IZER I ET. Thbb K LIy FOREERIC TMS
X High THHMEDRHY £9, £5-51F, 87 v v 747 LV HREIC
Ox11 Z & ET HIBFRIZEIT A TDlI & TMS DEDOZE L 2R L TWET,

ZAITIERS-1TIRT &8 T,

7% 5-5 A EES D TDI & TMS {EDZELL

TCK 1 TCK 2 TCK3 | TCK4 | TCK5 |TCK6 | TCK7 | TCKS8
TDI value
(0x11) 1 0 0 0 1 0 0 0
s 0 0 0 0 0 0 0 1
value
4. IRAEREM A B S Exit1-IR 55 Update-IR Z#%H L T Run-Test-ldle

UG702-1.1.4J

IZR L. Run-Test-ldle T3 7 m v 744 7 VL EEIEL 7,
IRREREMR 2 Shift-DR ICEB S, 327 v 7 A 7V EEE L, 32
sy YA 7 )VHDOEERNZ, TMS % HighicLxd, 3270 v7
YA 7 NVD5ET &[RRI Shift-DR 725 Exit1-DRIZY ¥ 7 LE 7,
R/ I A ITUNEEINDGIBIZREY hOT—X
(0x1100381B) 23 H & 4L % 4( 5-12),

IRAERENE 2 Run-Test-Idle I L £,
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5a 7 4F 2l —T a3 E— KNOGEM

53JTAG =7 4 ¥zl —T g

4 N

‘ Start
A

A

Move TAP to Shift-IR

Transfer
Read ID Code(0x11)
instruction (LSB)
&

Move TAP to Exitl-IR

y
Move TAP to Update-

IR

4
Move TAP to Run-

Test-Idle

I

5-10 ID Code 54 L DREEB 7 v —F % — b

Move TAP to Shift-DR

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

Move TAP to Update-
DR

v
Move TAP to Run-
Test-ldle

Y

End

N

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

TCK

TDI [\ [\
TDI Data XIRO{IR1 Y IR2 X IR3 { IR4 X IR5 { IR6 J( IRT )}~
TMS / \ / \

TAP @ o XaiaX

X ® Lo X

TDO

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

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

L5 A A I I I o

00 J/ \ / AR 7
0O Data 7777777777777 00 ¥ D1 {2 { D& | b4 ¥ D5 (06 D7 Y08 ¥D10Y D1 \D12)D12XD14XD15)_ |/ XD20XD30YDa1 D3N/ 77
™ws [\ /A
AP @ @
{ORTI @SELECT-DR-SCAN (BCAPTUREDR @SHIFT-DR @EXITDR ®UPDATE-DR
UGT702-1.1.4 28(89)




52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

UG702-1.1.4J

SRAM %2 7 4 X=2l—arT5FIE
4448 Host TFPGASRAM 22> 7 4 X2 b—var L $7, JTAG &

Ir

L7Z-SRAM =27 4 ¥ a2 L—3 32X Mode v° DB ZS 1T EH A,

Gowin V7 FU =T TTF—H AR —L - Ty A NVEAERL, JTAG %

Ir

Iz
1.
2.
3

No oA

o

10.

LTSRAM D7 4 Fab—ra &I LET, LLFIZHME Host
LXHSRAM 2o 7 4 X ab—ra v OFEEFILE (K] 5-13),
JTAG U > 7 #/ERkk L, TAP Ut > FEEITLET,

T8 ZDID CODE @At L, ~vFTo0F =7 LET,

7 /34 A @ Status Code % 7t/ L . Ready £ v k7230 D4 1L, Reinit
e Ox3F ZEFE LET,

F72013. SRAM R a7 4 Fab— g Snize. SRAM %k
TOHOMENRHY £, SRAM ZIHETHFIEEZZRL T ZS W,
ConfigEnable fi4y 0x15 Z 515 L £ 77,

Address Initialize #iv4 0x12 Z 245 L £,

Transfer Configuration Data #ii45 0x17 Z 253 L £7,

IREEHEHL 2 Shift-DR(7T —# L ¥ X Z)I2EB S, 7T Bitstream
Data % & /7. > F(MSB)2 HNIEICE(E L TH 5 Run-Test-Idle JREEIC
RLET,

ConfigDisble 4145 0x3A 55 L £,

Noop i3 OX02 ZEfFE L. a7 4 F 2 b—a UFIARK T LET,
Configuration Data % U — K3 v 7 L7254 SRAM % &t/ 3 FIIE
ZZMLTLIZEN,
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

5-13SRAM a2 7 4 FXalb—aryD7a—F¥%—h

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 % FAHH 3 FIE

CVEE SRAM T —XZF 7 4L FTU — KRy 7 TEEH A,

FPGA @ SRAM 7267 —Z it T 356 £, SRAM DO Z ALK
WZEF 2 U7 1 By MSecurity Bit)) i iE SV TWRWNWT & 2 HERT D44
ERHVET, EX=2V T4y MNIT—F X2V T 1 2R T D720
WEASNET, EX2 V7o By EBREINTVDHEE. SRAM D
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

5355 — & 133 2T 1(High L~UL) & 72 0 £,

72— FHZ, FPGA IZEFEEZRAENTLT —HXIZXH L TCRC F= v/ %5

ITLET
R56 K7 AADSRAMT FLA$ET FLRARSE
Device Length of one address (bits/address) Count of address
GW2AN-18X/9X 3376 1342
5-14 | 3Hi A L FIEOFEAM T,

1. ConfigEnable 4 0x15 % 5F L £ 7,

2. Address Initialize 45 0x12 255 L £ 7,

3. SRAM Read 7145 0x03 #15(5 L £,

4. REEKSHE Z Shift-DR(Z—# L Y A Z)NIEBB &, 7 FL AE SITMHY
T57uy 75 ERELET(KSE6 M), kEDray 7 2kET
Z)&ISJEI%E . TMS # High iz L, Exit1-DRICY ¥ 7' LET, ZDH

. TDO féEH THISTDHDREIOTFT—ZNHArHINET, KEIZ
Run Test-ldle IZER L £7°,

5. FlE4 VK LET, 12507 RLADT —Z & 70N
FDT ]\“1/7\75§§@JE!’J IZBRBEINET,

6. ConfigDisble 4 0x3A % %E L £,

7. Noop fin s 0x02 Z#£fFE L, #tA A LFIESE T LET,
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

5-14 SRAM #EAH LD 7 B —F v — k

a I

{ Start )

\
Transfer
Config Enable Instruction
(0x15)

\j

Transfer Initialize Address
Instruction (0x12)

A
Transfer
Read Instruction
(0x03)

_— —

——»—=—Next address is valid —

—

|
Y

v

Read data of one address

Compute the .
checksum(16bit) o

Y
Transfer

Config Disable Instruction
(0x3A)

\J
< ™
End

/

SRAM #HET 5 FIE

SRAM #fF a7 4 ¥ a2 b—r 3 T 58546, 7O SRAM #1457 %
VENRHY 9, TOFEITKRO LD TT :
ConfigEnable fi45 0x15 Z5{5 L £97,
SRAM Erase 14y 0x05 #1%{5 L £,
Noop 14 0x02 ZX(E L £,
PEIES 2 2>, F 721X Run Test 2~10ms,
SRAM Erase Done ii45 0x09 ZiX{5 L £,

arwnNPRE
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

6. ConfigDisble 45 0x3A % 55 L £77,
7. Noop 75 0x02 Z#i=fE L, FESK T LET,
TR -

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

FvF > FFlash 7u /S5 7F—F

Gowin ® GW2AN-18X/9X FPGA L 21X, 16 M &~ F DU 7 /L Flash
AEFYUNPHAPIAENLTWET, JTAG X, 4> FT v 7 Flash 72 75 3
5D OESPl (SPIHZEITWD) 7a ha Lzt L ZokKk
ENEJE R £ X 65MHz T,

JTAG N Eflt 323 SPI 7’1 fh avid, —RICEED SPIny v/ &—
L C\WE9, TMS L Chip Select (CS) f§ = Zxfii L, TDI X DI &I
xfhts L. TCK X Serial Clock (CLK) 1§ 5 (Zxhis L. TDO % DO {§ 5 Zxf
G LET, TOXAILTYE, BHESPIOX A IV T E2BBAEETH Y .
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,

|
TCK i . |
----------- 1 ri_ : r===1

™I .. [ H I | .
< >
S i DATA :
- TrEEmEEEmmeEEsEEs |
DO | |

Flash 7’u 7'Z X v 7 &— FOEH)

Flash 27’1 77 X 74 5002, JTAG A > ¥ —7 = — A % NH Flash
av he—J IR TAMNERDH Y £3, TO%, EHED JTAG M4 0x16
ZEFELTZOE—NZEEHLET, EFLK, JTAGA V¥ —T =—
AlXFlash 70 75 I 72— R TCOLEELET, 2F V. JTAG A
H—T = — AN SPl £ — R o721, JTAG fan 53R — h &h7e<
7 ET,
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

Flash 7’0 77 I V77— FOKT

TMS @ 15 [AlD3EfE L 7= High-Low L~ULZ &R ET 5 Z L1k V., Flash
Tu oI e RegRTTEET, 2FE0, HSPIA ¥ —Tx—2A
MOIEREITAG A =T = — ARV £7, FEITAG AV F—7 =—
AR5 T2%. JTAG 72 ha Ui >CTF A A& a7 4 X2 b—
2T HTENTEET, LTITRT LB TY,

4> F v 7 Flash f4-WriteEnable (0x06)

« 0x06

Y I \ g

WriteEnable 14513 Flash Status Register @ Write Enable Latch (WEL)
By NERETLHOICHH I ESWEL B> MM, 4 Page-Program,
Sector Erase, LW Chip Erase DHijl 4&“%?6%%75%@ D ¥4, TMS
N1 7 vy 7% A7) (TCK) Low lZ72->7-t%. 4 [0x06) =7 —X A
71 (TDD) B AZAAI L, 0x06 DiREDOE Y & [0] IXTMS LRIL 7 & v
¥ A7 NVTHIEINET,

7 F v 7 Flash A4 -WriteDisable (0x04)

WriteDisable 143 1%. Flash Status Register @ Write Enable Latch (WEL)
Ey bty M7l EST, TMS K17 ry 78 A 7))L

(TCK) Low (272> 7214, 'ﬁ‘ﬁé\ (0x04) %7 —4% AJ) (TDI) B ZAT
L., Ox04 OFFZEOE Y ~ 10) 1ZTTMS LRI vy 7 A 7 )L TlgiE S

ET,
L

¢ 0x04 >

UG702-1.1.4J
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

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 F3bHV ,
S[0]iZ BUSY t' v~ [~ T9, 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. SOITEFBAIZ0ICY By F SN, MomBEEE LTS Z
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= fiv4r 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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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

Dummy

*******

™I !_7@@ ,,,,,,

™~ 0x03
|

Z24-Bit Address

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

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

Page Program fi4id, 1 X—Y ED 1 DL EDOHEZE (0xFF) iz
A eI IITTHEOIERASNET, ZOHIX, WriteEnable
MAEETTHHNERHY T, TMS21 7y 7% A4 7 (TCK) Low
272 o 721% . 5 T0x02) 2 TCK ONLH BNy = o TF — & AJj (TDI)
EUIZATIL, 248y FOT RLAZDIEAACAD LET, 20k, %t
Jd BT —H % MSBFirst 7 +—~ v hTDIE A LET, ZOHH
., TMS X Low DEETH Y, |BED/ A FOREDE Y M, High IZ
o= TMS ERICZ7a v 73 A 7L TDlIEIZAENET, LTFIOR
3B TT,

———————

Gooeeoeeoooe --------------

24-Bit Address

|
™S ] K

|

|

|

|

ox02

Cata in byta-1 Data in byte-2

|
|
|
N
|
|
I
|

Ll 010001010660 0 O 00,000,000

i . I
o Data in byta-3 g

| |
| |
™S | |
| I
| !
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

> > 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 OmHaiX(E 7T HA1Z. 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

UG702-1.1.4J
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

AvF v FFlashar 7 4 Xal—vard7a—Fy—h

@

y

Read Status

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

]

Enable Flash
Config-mode

Chip Erase

Page
Program
loops

Disable Flash
Config-mode

Reconfig FPGA

End
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

JTAG Boundary Scan C® SPI Flash 7“r 77 I v 7

Z DT — ROJFEFLE, Boundary Scan d ik & H LT SPI & 84 5
EUDREEETTAHZ LT SSPI XA I 7 %EB L A4 >F » 7 Flash
BT IIU0T LET,

ZOF— N THHMH &N 5 Boundary Scan Chain E XX 8 £y b T, &
2 By FOMAEDENE OIS S L £ 97(F 5-7), Boundary Scan
Chain @ 2 [FliEE Z &2, 180 SCLK BREINFE T L £,

#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

o ctrl: 0 THN. 1ITANERLET,
e data:0(XLow L~ 11T High L~ Lva#LET,

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

< Start >
Ig*&egge Y+ | See RaadID Code

N

Transfer
Config Enable Instruction
(0x15)

A
Transfer
BSCAN_2_SPI Instruction
(0x3D)

Y

Program (or read) SPI
through JTAG

\ 4
Transfer
Config Disable Instruction
(0x3A)

Y

e )
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52 74X al—3i g F— RO 53JTAG=a 7 4 X2l — g

Status Register DFt4H L (0x41)

Status Register Z @t 7T 2 & T 731 ZADREZ TRER TCE £,
il 21X . wakeup D KD, FiAr AR T —DF M B A R T X ¥ 9, Status
Register (Z5532 By FH V| FiAl Lmaid 0x41 T, ZOFiAH LA
4 2 71X Read ID Code & [AA£ T,

Status Register D&y N OEMIX, F* 5-8 IZ/RT 1Y TT,

7 5-8 Status Register D% E v FDELR

Status Device | Giv2aN-18x/9x
Register[31:
0 CRCErmor(1: =7 —&%Y, 0: =7 —72L)
1 Bad Command Error(1 : =7 —& 10, 0: =7 —72 L)
2 ID Verify Failed Error(1 : =7 —& 10, 0: =7 —72L)
3 Timeout Error(1 : =5 —® Y, 0: =7 —72 L)
4 Autoboot2nd Failed Error(1: =7 —%HV, 0: =7 —72L)
5 Memory Erase
6 Preamble
7 Edit Mode
8 Program SPI Directly
9 Autobootlst Failed Error(1 : =7 —%H V0, 0: =7 —72 L)
10 Non-jtag Active
11 Bypass State
12 I°C Flag
13 Done Final State
14 Security Bit Final State
15 Encryption Format(1 : 52 b SN/=F—Z A U —Ah « 77 A ABMEA SR TN D)
16 Encryption Key Match(1 : ¥ —231E LV, 0: F—2[E-> T\ %)
17 sspi_mode,
18-31
User Code D FiAH L (0x13)
User Code |35 732 By FdH V| Fidr Lanmid 0x13 T, @i H L #
4 2> 71X Read ID Code & [AEETT,

UG702-1.1.4J 40(89)




5a 7 4F 2l —T a3 E— KNOGEM

54SSPIl =7 4 F a2l —T g EF—F

User Code |Z5 7 /L N TFS 7 7 A /L® checksum fE & ¥ . Gowin
Designer THEXR TE £,

J m— F(0x3C)

Z DO DOEENX, FPGA D Flash O T7 —X A KU —A « 77 A4 V%
Gt L, SRAMIZr— R34 912352 & TY,

JTAG TJEHIZ Reconfig(0x3C)# 4. Noop(0x02)f+ & k(53 5 Z & T,
FNRAAE) = REEDHZENTE LT, TOWHEIL, Reconfig_ N &>
DO RYAERLTT,

FA O—F = — 1 OB
X 5-16 7 A ¥ —F = — > OERK
JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK » TCK
< <) Z)
T™S > TMS o > TMS o » TMS %
L LL
TDO » TDI > Z » TDI » TDI X Z
A28 w A6 w aoy
<O Z <O Z <05
TDI |« w i © TbO wm O Tbo UJ‘-UDTDO
re A e Q o _‘
: N—r] N—r] \_I_»
< —>
N—F T 7 A IV

I—F T 7 AN ONTIX, YT 7 =HhL - R — MIBRWES
HEL I,

54SSPl 27 4 F¥al—va s E—FK

SSPI(Slave SP)TiZ, FPGA ZA L —T7F /34 ZA L LTEMEL., 2T
Host IZSPI A > Z—7 = — A% L TCGOWIN k& I 247 % —FPGA fiil
mErary 74Xl —varLET,

541SSPI a7 4 X2l —3 g EF— ROV

UG702-1.1.4J

SSPIl i 7 4 FXal—y g rt— RIEETLIE L NIEL 59 IRT L
BYTT,
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5a 7 4F 2l —T a3 E— KNOGEM

54SSPIl =7 4 F a2l —T g EF—F

UG702-1.1.4J

F59SSPI a7 4 FXalb—Ta s E—FOEY

4 /1O %A 7 | 3
I
L Low L ~L L 1 #1 LV GowinCONFIG = >
RECONFIG_N NEF DTN R e .
ST T TA4X 2L —r g ERELET
High L'~b : BUET A 2T m 7T I 7 -
110, VT 4 Fal—arEBTHIENTEE
READY MNEOFH | T
TNT o7 | Low L~Ub : TARAL AT T TI 0T s ay
TA4X2l—alBITHO T ENRTEERTA,
e Highv -~ : 7u /oI -ars74FXa b
’ — g UNEFIZETLE L,
DONE PR OTE A AERIE T L LT i
ST T Low LV . 7 me /oI a7 4Fxalb
—2a UDNET L TR, KL E LT,
I, a7 4 X2l — g rET— ROEIRH T,
MODE[1:0] NI DR | READY O H ER Y =y O TH T v s s
IR | VET
|1
SCLK WNE DT | Az w7
TINT w7
|1
CLKHOLD N N D5V | 727 7 4 7 High
TINE g
O1
SO NI DOFH | FPGA 28 Host I 7 — 2 2 H L9
I A
I,
Sl NEBDOEIN | Host 28 FPGA 127 — 4% 2 A LET
TINE T
I,
SSPI_ CS N WNEOF N | SSPIDOF v L7 MER. 777 147 Low
IINT T
R

CLKHOLD_N OF 7 /L MREEIX, WEOFIWT LA 7 T3, SSPIE— K& T %
B41%, CLKHOLD N % High ICRREL T 72 &0,
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52 74X al—3i g F— RO 54SSPlav7 4 ¥al—ygF—R

542SSPI 2 7 4 ¥a2al—3avyE—FROXAIVIH

SSPl 27 4 FXal— g rF—RDOXA I FZXIE, B5-17 1271
WY 9,
X 5-17SSPI 2> 7 4 Xal—a ryE— RFDFAIVIH

READY {
: Treadytcsl ! " Tesnhw
SSPI_CS_N ——\ 7{—\‘&
CLKHOLD_M
sl i v/ Y
: A X i X
i Tsspis : Tsspih * Tk o Tooid n »
SCLK : B i % : ; :
] k ] — o
h Treadytsclk g Tsclkftco Tsckitco Tsclkitcx
50 { valid data x valid data }

FOHAI T /RNT A—=HX, F510 /T80 TH,
F#5-10SSPI 2> 7 A K2 b—a ET—FKDEA IV ITNRFGA—XF

0T ST A— s ok FoME | ks

4

Tscikp SCLK 7 v v 7 ™A 27 /L (SCLK clock period) | 15ns -

e S.CLK. 7 v 7 @ High L~LEEE](SCLK clock 7 Bns i
high time)

Teud SCLK 7 a7 @ Low L ~LEEE(SCLK clock 7 Bns i
low time)

_ SSPIPORT Ot v |7 v 7H;[E(SSPI PORT

TSSpIS . ns -

setup time)
_ SSPI PORT @ 74—/ RIEEfE](SSPI PORT hold

Tssplh . Ons -
time)
SCLK DALH TR =y Vb7 —Z it e

Tsclkftco % F T oK) (Time from SCLK falling edge to - 10ns
output)
SCLK DL FWD Zy UMb A U E—H

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

Tosnhw CSN @ High L1/ L 2 D1 (CSN high time) | 25ns -
READY OArH E3 Y = 2725 CSN @ Low

Treadytes! ~LFE TOREHE(Time from READY rising edge | TBD
to CSN low)
READY O 2H B3 D = 27926 1 -5H @ SCLK

Treadytsclk = v ¥ F TOKffE(Time from READY rising TBD -
edge to first SCLK edge)
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52 74X al—3i g F— RO 54SSPlav7 4 ¥al—ygF—R

RO =Ty TEITIN A, SSPI & — FZM M+ 2121%, LU OS5 % i
71“9‘—2\%75)6% D i?‘—o

® SSPIA ¥ —Tx—AAf X —T )L
RO =T o THOPDTHDAL T 4 Fab— g o EFRIEO 2
T4 X2l — gDl & RECONFIG N (Ll D /0 IZF%E ST
WEH A,

e FLWary 7 Xl — g DBth
HARU—=7 v 7450, Low L~y 2T RECONFIG N B> % |
VALET,

543SSPI a7 4 ¥ = b—Ta UMf

SSP| &— K Ti%. FPGASRAM »~7'rn /< I 7, ID CODE/USER
CODE/STATUS CODE 7 K dgi A L, F 72 13N FLIE L E (SPI Flash 72
EYoTu 7T I T EEBTEET,

FPGA @ SSPI iy 3ilH 1 ~4 314 b6 0 £3, Zhiciidbze< &
H 1 ODMENA R EBEROTLRERAA R EERET, BESNA T
WAL TURERAA MIEEOEIZTH I ENTEETROETIE

0x00 TR ET),

£5-11 a7 4 X2 —varme

e FERIRMD(FE/AA 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 DEX(E32ty FTHY | |D%ww%ﬁﬁtﬁwomn
@Ezé (332 £ 1(0x11000000) T, ffr & kfE 7 H#fiic, CS & ngh
CLET. S5IC, FPGA 78 CS OIRIEZ SRR TX 5 L 910 Z OikHE
ﬁmyﬁ%%ﬁwuiﬁﬁﬁéﬁgﬁ%@i#o

CSMLowIZF A H 7 ENT-1 MSB 7 +—= v k Thir4r 0x11000000
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52 74X al—3i g F— RO 54SSPlav7 4 ¥al—ygF—R

HhEZIALET, 2044 NOMBEEZIAALTE]R. 32 70 v 7 B4R
TAHVENRHY 4, 2L x, IDCode 7—#1L DO H5H MSB 7 4 —
<~y FTIER 7 b7 7 bEIVET,

[X] 5-18 ID Code DFEAH LD F A IV JK
cs ) i

SCLK MWMHMWﬂ_

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

o
L ™

Dl i i

DO i e Kz X O OO O EE e
StatusCode/UserCode Dt/ L &, ID Code DFiAH L & [FfkT9,

Write Enable (0x1500)

SRAM #2274 ¥ o L— 3 9 5i1, Write Enable(0x15)m 45 % fifi
HLTT A REMREET— NITL, 7731 A7) Write Data(0x3B)#i % %
EC&ELLOITLET,

[X| 5-19 Write Enable(0x15)D % A X v 7' X

D Y ——F——. n >
cS \ /

Do

ERD
SCLK DER#E)/L—/ L : CS 71 High DEE, FPGA N CSE R 2B TE 5 L H 127572012

29 A 7 WL LD SCLK 3BT DM DEFE S ZO/—/UIHE D BERH D 7,
Write Disable (0x3A00)

T — % %&{5t . Write Disable Zffi [l L CTHREEE— RZK T LT 7ZEW0,
TR, TAREBT A 7T v 7 L TEMERREIZCT D Z ENTEET,
[X| 5-20 Write Disable (0x3A00)D % A I > 7 X

DI 7 / . 7 7
Cs \ /
Do
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52 74X al—3i g F— RO 54SSPlav7 4 ¥al—ygF—R

EFE 0x1500 & 0x3A00 M5 D ¥ A X > ZIXIFIXFE U T9, CS 7 Low
(o2, MO DOEENBBL, mh @%hwm?bt&\cs%mw
W7V T w7 L E 7, 0x3C00(Reconfig/Reprogram), 0x1500(Write Enable).,
0x3A000(Write Disable), 0x1600(Program SPI Flash), 0x1200(Init Address).
0x0500(Erase SRAM)Z2 E Db Z DX H 7 X A L 7T,

F72. SSPI I v v 7 IZ Ko TEREISND 720, T DOfma D
% T CS 23 High ® ¢, FPGA 7% CS DIkHE %%?7%?T%5i9 (272 %
EFT220U LDy YA T NVPRKETT,

Erase SRAM(0x0500)

Z DT DH A X 71X Write Enable/Write Disable L [RI U TH Y . A
DN % 0x0500 (2B X iz 72721 T,
MO LEE LR, MENFETINDIFE T EH 10ms OB M
gf‘g—o

Write Data (0x3B)

Write Data(0x3B)@5 il L C FPGA 7 /31 AT —H A h U — L -
Ty ANEEEEELET,
T—HDEZIALF, CSNBLow DEETHLIVLENRH Y 7,

X 5-21 Write Data(0x3B)D % A I > 7K

HI i A

HE_,J_UWALMJMMX_

Instruction(0x3B) : ' Data

el

ii.—/ / u@@@@m@aw i

One Byte (MSB)

)
™

%
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5a 7 4Falb—yarT— ROFEM 54S8SPlav 7 4F¥ 21— g %F—FK

544SSPI2 7 4 X2l —Y3a v F— RTOSRAMa Y7 4 X1 —
varoZue—Fr—F

‘ start ,

Read Status

Code
I
N
Ready Down Y—»p Relnit -
N
Y— Erase SRAM
le |
\J
N

Init Address

Write Enable

Write Data
0x3B

Write Disable

End
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5a 7 4F 2l —T a3 E— KNOGEM

54SSPIl =7 4 F a2l —T g EF—F

545SSPI 2 7 4 X2 L—3 g U EF— FOEREX

UG702-1.1.4J

SSPla 7 4 F¥al—va s E—RZHHALIEZGOWINEI a4
Z—FPGAHL D7 4 Fa b — g OEHENILR 5-22 IZRT LB
nT9,

K 5-22SSPI 2V 7 4 ¥ L—¥ 3 v E— ROEHRR

Host FPGA
CLK » SCLK
DIN |« SO
DOUT » S
CTRL » CLK_HOLDN
CS N » SSPI_CS N
TR -

e ZODOHISSPIla 7 4FXal— g F— ROR/NATLAHZ L TWET, fill
DETEE > DRI OWTIER 5-1 22 L T 72 &0,

e CLKHOLD N @7 7 4 /v MREEIZ, NEOFTHWT VX w7 T3, SSPIE— K& i
T 5%4A1%,. CLKHOLD_N % High (Z5%E L T 72 &0,

WHEDOSRAM 22> 7 X ab—3 g UHEEICAZ T, SSPl=v 7 4 %
al—varbB A rF v SPIFlashO7 a7 7 I o 7T
¥9, Flash 72277327 ® MODEfEIZSSPl =27 4 X2l —a v
E— RO MODEfEL R LU TY, =—H—iF Gowin 7 u /I 77k
V7 TCar74Xalb—va 7 —X%SRAM £72134 2 F 7 Flash
ICEXALZ LN TEET, 4 F v 7 Flash v 51— K9 5HilZ, MODE
% MSPI MODE (ZF# L T 6, B N\U—7 » 79 % 7> RECONFIG_N %
FNUFLTMSPIlr— R&E N TTHMLERHY T,

SSPI A v X —T x2—A%Ir LA F v Flash 7 7T I 7D
XXX 5-23 IZ/RrT &Y TY,
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52 74X al—3i g F— RO 54SSPlav7 4 ¥al—ygF—R

5-23SSPI A V' Z—T7 = — A& LA v F v F Flash 7u 75 I v 7 OEEGR

FPGA
Host SPI-Flash
CLK— 3 ||scLK MCLK »| CLK
DINle——||SO MI o DOUT
DOUT—— » |[sI MO > DIN
CS N> ||SSPI_CS N MCS_N » CS N
CTRL CLK_HOLDN
P

Flash a7/ 7707 —F ¥ — F &K 5-29 I xLET, £,

[Program SPI Flash | (0x1600)m 45 % SSPI %41 L T FPGAIZiX(E L £ 7,
Z D% .FPGA | SSPI % Flash |ZH6TX £9°, 242 L Y  Host 1% SSPI
ZJr L C Flash |ZE27T 7 2 A C&, Flash OB#H T2 % A I > 7I2HE-
CTFlashz7n /77307 T&5LH1270 F7,

Flash 7267 — 2 @i U356, 7— #0133 By MMriEET 5 Z &1
HEELTLIEEW, 72 & 213, SSPI 2 Flash @ ID Code % &/ H 4 4.
KEDO3IE Y NEBETAE-DIBMO3 70y 7 2 ET 5 0ERH Y
7,

SSPI 24 L7=4 > F » 7 Flash ID Code DFHAH L

GW2AN-9X/18X D A4 F » 7 Flash ®EF /L3 LN ID Code (3., Hlfh
v MZE->TRZRDGE1RH Y £9, 7272 L., Flash ID Code %t Hi 3
A A I 7IEE T TT., GW2AN-9X O F 7 Flash @ ID Code %
OX9F M Cit AT XA IV TR TR LET,

5-24 SSPI # 4 L7124 > F v 7 Flash ID Code i A H LD % 14 I V7K

SSPICS N /_

s PSSP P P AP PP S P AP P P P A A P L T LE L1
5 dummy 3
oy

B i

. SV annnian SN\ i SRR N

OXEF i 1] M 0x15
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5a 7 4Falb—yarT— ROFEM 54S8SPlav 7 4F¥ 21— g %F—FK

SSPI # 4~ L7=-4 > F v 7 Flash ~Dam5%EE

> F v 7 Flash |2 WriteDisable (0x04) 5% EET A4 A I
LTI LET,
X 5-25 SSPI %4 L 7= WriteDisable(0x04)f S EED X A I v /'K

SCLK 1 . S IO, SO O O O 0 O O O O

SSPICS N A

S| ™ SN
4 (FES »

S0

74 F 7 Flash |Z WriteEnable (0x06) fi 5 Z XE+T 24 A 2 7 %
PLFIZRLET,
X 5-26 SSPI %4 L 7= WriteEnable(0x06)ft & EED & 1 I v /'K

SCLK p . . T I IO, T . O O O O

SSPICS M % A
sl ™, / N

4 0T »
S0

SSPI M Li=A > F v FFlash D 75 I 7
A F w7 Flash D1 RXR—=T%2T7al T3 85T A5A I T %2LNTFITR
LET,
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52 74X al—3i g F— RO 54SSPlaiv7 4 X2l — g F—R

5-27SSPI #/t L1=1_—DFarl53I 07084 I 7K

s FLFLFLALAL AL FLFLFLFL A LS AL L LA L ST FLFLFLAL LS AL AL FLFLFLFLALAL AL LA AL R AL

SSPLCS N - I 7
* address.0x000000 ¥ | :
sl _\ - 7 T
oo i §
o g A
e GO .
b write 256 Byle ¥

SSPI 4 L7=4 > F v 7 Flash ®FAH L

Flash ®7 KL 2 0x00 25 131 b a2V — KXo I 3THXA I T %
UITFIRLET,

B 5-28SSPI %M L7215 FDYU— RN 7 D¥ A IV TH

sk LA L L U L L L L U L L L L U L L L U L L U U L LU AL AL L LA
| |

SSPICS N 3 dummy clock
“ address:0x000000 ’;
S ok X ¥
%03 ¥
S0

: /e

read 1byte data(0x11)
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52 74X al—3i g F— RO 54SSPlav7 4 ¥al—ygF—R

5-29 SSPI #4r L7- Flash 7’0 /S5 I 7O 7a—F % — |k

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End
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5a 7 4F 2l —T a3 E— KNOGEM

55QSSPI =7 4 Fal— g E—F

5.4.6 SSPI F=— K CO#EE FPGA D#EFEX
5-30 ¥ FPGA O#5%:1% 1

CLK »SCLK
DIN »SO FPGA
DOUT »S|
i';’;mr CS N, »SSPI_CS_N
CS N,
CS N, |—
$—>(SCLK
»SO FPGA
S|
»|SSPI_CS_N
L+ [SCLK
»SO FPGA
S|
»SSPI_CS_N
X 5-31 #3 FPGA D#E6X 2
CLK »SCLK DONE|——»
SPI DIN »(SO
Master  DOUT »|S|
CsS »lSSPI_CS_ N DOUT
» SCLK DIN |«
DONE|————»
DOUT
—»|SCLK DIN |«
DONE|———»

55QSSPI 27 4 X2 b—T g E—F

Gowin @4 > F v 7 Flash |37 7 #+ /L k T Flash ® Quad Enable Bit(QE)
A LTHY . Quad Slave SPI(QSSPI)% B4 I T £, QSSPI
Ay 4 Xalb—varyE— NIBEETLIE IR G128 T LB T

UG702-1.1.4J

B
# 5-12 QSSPI E— KDY
(A /10 %147 Bl

I, NEEOIINT L | Low L~ULs L & 2351 LV GowinCONFIG
RECONFIG_N 7y ar 74X alb—varERBLET
READY /0, WEDFIT | High L~L @ BIIEF AA R 2T B 75 3

VT v

v eary 7 4 X2 l—arETolL
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5a 7 4F 2l —T a3 E— KNOGEM

55QSSPI =7 4 Fal— g E—F

¥4 /10 %A~ A
NTEFET,
Low L~YL : FAR_AL R IZTFarl53I7 -
2T 4 X2l — g EBTHITENT
XFEH A,
Highv -~ 7m s o337 -ar7y
o b= SIEH Zo
V0. WEOTNT | CABERIE T LR L
DONE T Low L~v . al o3I 7 a7 4F
2 L= a UNRET L TR0, RELL
F L7
- - a7 4 Fab— g U FOERA
MODE[1:0] ;?ﬂmsgb 7V o READY M32h LAYy UTH
Vo7 EnET
SCLK R Wﬁl}@%ﬁb\7ilx Iy
T o7
|03(CLKHOLD_N) ;?iﬁ@%bﬁw Qaud SPI ® 103 & L TlE S E7,
ERDHFIUNT L
I02(QSSPI_WPN) ;?Jm%b 77" Qaud SPI 102 & LTl S E T,
0. W DI
101(S0O) Ty Qaud SPI® 101 & LTEHENLE T,
100(S1) ;?iﬁ@%m” Qaud SPI 0 100 & LIl S L5,
sSSPl CS N R P\]ﬁrf@%u\wv Q§SP| DFvTvVvr MEH. TV T 4
T ~ Low

SCLK

100
10,

10,
104

UG702-1.1.4J

QSSPI E— RCOSRAM D a7 4 Falb—a U FEITKROELD
T, 2 Z C.Read Status. Reinit, Erase SRAM. InitAddress. Write Enable,
Write Disable (%5 & %t < SSPI v Z{#H L. Write Data ™ %7 QSSPI

maEERHLET,
QSSPI Write Data (0x6B) @ % A

5-32 QSSPI Write Data (0x6B) D # A

-
~

J

VK 5-32 IR LET,
VA

2

\

UUUUUUU UL UL

SSPI_CS N |

L

0x6B

00,0 0S0 00 0
0/0/0.0aN0'0/0/0eE
0/00/0Se=000.0S
06.010;

; Bytel

R 0000

Byte2 |Byte N- 1' ByteN |

QSSPI+— FTCTOHOSRAM D=7 4 Fal— g FEEK 5-33 127
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5a 7 4Falb—y g F— ROGEM 55QSSPI =7 4 Fal— g E—F

LE7,
X 5-33 QSSPI E— R TD SRAM 2V 7 4 Fal—varO7u—Fyr—h

‘ start ,

Read Status
Code

I
N

—) ReTni t L

N

@ Y—) Erase SRAM

— ==

Init Address

Write Enable

Write Data
0x6B (QSSPT)

Write Disable

End

QSSPI E— FZfERH L7z Flash 72 77 X U 7 OFNAITKRDO L B0 T

7T

1. Standard SPI %41 L T O0x1B #n4 (sspi_prgm_gspi) %X L £ 7,
Z D, QSSPI_WPN t'> & CLKHOLD N v I HighDEETHDH
VENH Y 7,

2. QSPI %4 L7zFlash7ve /oI 7%t L £9(Flash7rn /7 I v
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5a 7 4Falb—y g F— ROGEM 55QSSPI =7 4 Fal— g E—F

7 DL, write enable (0x04)# 45 & write disable (0x06)#i4> 13 Standard

SPIZ AL TEEIN. T —F OFEZIARIZIZQSPI A EH SV ET),
3. /7 /%, Standard SPI T 0x00 fiy 4 % 15 {HE(E 4 5 L BN

b ET,

4. Flash U — K> 7 L7cWis, Standard SPI Z {5 2 %22 &
D94, QSSPI L, 4#TPHD Flash YV — KXy 7 ZHR—FLTWE
A,

Standard SPI % /i L T Reboot(0x3C)f 4 & 25153 5 .
RECONFIG Nt % MU H—35Z &Ik, FPGA IZHEIMIC
bitstream 7 7 A /L Z 1 — R L %7, QSSPI£— Nzl L7z Flash 7'z
I 07u—Fy— MIKROEEBY TT.
¥ 5-34 QSSPI £— N TD Flash 7m 75 I 7O 7 u—F % — b

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 (ffl 21X, 0x04) O X A I 7% FXI/R L F
7,
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52 74X al—3i g F— RO 55QSSPl =7 4 Xal—L g F—F

5-35 QSSPI write instruction D% A I 7

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

SSPI_CS N \ /

E“' o »
100 N - g’ ", -
101
102
103

QSSPl writedata ¥ A X 7 % FRIZRLET,
5-36 QSSPI write data D ¥ A I 7

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 O % A X 7 % TR LE T,
5-37 QSSPI page program D ¥ A I X
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)

R :

ZOZA IR, 7 RLZ 0x000100 725 2 /3~ D7 — % (0x15, 0x16) & & X jATe
= AR LTWET,
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5a 7 4F 2l —T a3 E— KNOGEM

56CPU= 7 4 F a2l —T g E—F

56CPU=2 7 4FX=2lb—TgrE—F

CPUa Y7 4 X2l —varE—RTIE.ARAMI8EY MEDT —X
WAL B —T 2—Z% LT GOWIN &I 247 % —FPGA /i % o
V74X al—yaryLlET.CPUa V7 4 F a2l —Y g EF— ROV

3K 5-13 1”9 B0 TH,

R5-13CPU 74 Falb—TarsEf— ROV

v 4 /1O % A 7 B!
I, NERDHS o - .
. Low L~L oL A 3 LV GowinCONFIG =27
Ly s .
RECONFIG_N ;7/7/ e Ea e AP L
VO, N0 High L~UL  BUET NA AT 0w 7T 107 - =
AN V74Xl —va BT ENTEE
READY G ILT (¥ Ay BT S SATE R
e Low L~V : TAL AT T II T « a7
A X2 —TarBITHIZENTEERA
. Highv v 7a /7307 ary7 Xz lb—
/O, WEED | .7 eentn s
va URIEFIZ LFE L7,
DONE gy | 2T PERICETLELE .
. Low L~V : 7o an /oI a7 Xl —
TarvNET LTWRWh, KL E L,
. NE D | 207 4 X2 lb—3 3 F— ROBIREE
MODE[1:0] W7 LZ 7 | READY ONLH B =y U TH T s
NS ESCH
I, NED5
SCLK WINNT | ANy
-
L O CPUE—RNIZBIFLFv7ELY MEHT, 77
] 33 — N S
DR 5 47 Low, 2% V. FPGA # CPU £— R TC=
1% . . .
CLKHOLD_N 37’&W T4 F2b—vardiHiZiE, ZORTH Low T
HHVENRH Y F£97,
I, NiEpogs | st LEZIALA R—T L
WE_N W LAY |0 EEIAL
v 1: AL
Fe— B AR —F:CPUa 7 X2l —3
A} CIN N > 1/
DI7:0] /o VHIZAE L LTHERAESR, a7 ¥

—Ya VETHBIIBIEAOE Y ACE#BTE F
‘j—o

UG702-1.1.4J
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52 74X al—3i g F— RO 56CPUz 7 4 Fal—vgE—R

CPUa 7 4 FXal—ygE— FOBEFGEXIIE 5-38 17T L0 T
7,
X 5-38 CPU 227 4 X2 L—3 3 F— FOESN

Host FPGA
CLK » SCLK
DATA |« —g—>| DI7:0]
WE_N » WE_N
CTRL » CLK_HOLDN
R

ZOKIZCPU =Y 7 4 Fal— g E— ORI AT AKX TT, £— FO MODE &
T 1117 T, OBEEY ORI OWTIER 5-1 #2L TL 72 &0,

N —F < TEMIINZ ., CPU ®— RZFEHT DI, L FOSLMH2T
3T WERHD £9,

¢ CPUA LA —Tx—AA%—T )L
RO —T o THOPDTHDaLT7 4 Falb— g EEREiIEO =z
T4 X2l — g DL E RECONFIG N (L D /0 I E ST
WEH A,

o FlLWnwar 74 Xal— g B LET
AU =7 v 7450, Low L~ULs3L AT RECONFIG_ N B> % k
VT LET,

56127 4 X2lb—arDFEAIVT

a7 4 X2 b—a T HENIC, MODE[1:0] 1 IZRESNTND Z
EEMERLTLSESY, a7 4Xal—yarne 458, DONE R
High o7 V7 v 7&E7, Low L~L®d DONE % 721X READY (%, =
V74X 2 b—va N RLEZ EERLET,

a7 4 FXalb—yarf, F=ENRZD[7T:0lZt v ST 4T

— N(MSB 7 7 — A F)TRE X, FPGA X SCLK DM H F3 Y = v ¥
TTF—4F&mAHLET,
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5a 7 4F 2l —T a3 E— KNOGEM

56CPU= 7 4 F a2l —T g E—F

5-39CPU 2> 7 4 X2 b—¥ a3 E— FOFHAK

SCLK

Z 1L L L

Data[7:0]

% data }{ data }{ data }{ data }{

X2

CSn

i

WEnR

2%
%

/

Ready

y

Reconfig N

Cone

j‘
I

X5-40CPUaY 7 4 Falb—aryEeE—FKDEZAIVIH

Tepu_clk

i |

| Tepu_clkh |
—

23 Dummy CLK

‘Wite Data/CMD

UG702-1.1.4J
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5a 7 4F 2l —T a3 E— KNOGEM

56CPU=Z 7 4 F a2l —T g E—F

F5-14CPUa L T4 Fa2lb—VaET—ROFAIVINRGA—X

E2xi i R /IME R RAE LA

Tepu_clk CPU A1 7y 734270 40 - ns
(CPU input clock period)

Tepu_csnsu SCLK DB T3 £ TD 8 - ns
CLKHOLD_N(CSn)t > F7 v 7' FFfH
(CLKHOLD_N(CSn) setup time to
SCLK falling)

Tepu_csnhd SCLK DNLH A0 2D 0 - ns
CLKHOLD_N(CSn)&— /v RIRfH
(CLKHOLD_N(CSn) hold time from
SCLK falling)

Tepu_wensu SCLK @fL%TZP ) i ToD WE_N + 8 - ns
v N7 ZEEE(WE_N setup time to
SCLK falling)

Tepu_wennd SCLK DNBHL TRV INHDOWE NA |0 - ns
— /L REE(WE_N hold time from
SCLK falling)

Tepu_dsu SCLKDLH TR Y £ THOEZIAALT | 10 - ns
—Z ANty b7y TR
(Write data input setup time to SCLK
falling)

Tepu_dhd SCLK DML TR MEDEEZIAHLT |0 - ns
— % ANS)AR—IL RIS
(Write data input hold time from SCLK
falling)

Tepu_dvid SCLKYLBE R Wb LTy —4 | - 10 ns
H A% £ TOF#(SCLK falling
to read data output valid)

Tepu_clkh CPU Ay 7 v v 7 High K¢ (CPU (clock cycle) | (clock cycle) | -
input clock high duration) *45% *55%
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5a 7 4F 2l —T a3 E— KNOGEM

57SERIAL=> 7 f Fal—T a »E—F

57SERIAL 27 4 ¥ 2L —¥ g E—F

SERIAL E— FCiZ HostiZ> UV 7 A v Z—7 = —Z %4 L T GOWIN
tIa L F 7 A —FPGAMIN A a7 X2 1L — 3 LET, SERIAL
A7 4 F¥alb—varyE— NI ROV EEHFEHTAZ T X2 b
—> g EFE—RFRD1O5CTT,.SERIALZ > 7 ¥ 2 L—3 3 U F— RTIL,
By hA RN —AT —HX% FPGAIZEXIATL Z LIXTEXET2, FPGA T
NAANLT —Z &V — KNy 7352 LFTEEHA, Lo T, SERIAL
a7 4 Falb— 3 F— RKTIXIDCODE, USERCODE, B LXUARTF
— B AV AR ERE T TN TEEY A, SERIAL=ZI 7 ¢ ¥ 2
L—2 a3 E— RO UVDERITIRS151T-T LB T,
#5-15SERIAL 2> 7 4 ¥ a2 L—3 gV E— ROV DES

UG702-1.1.4J

4 /O %4> | #AA
RECONFIG N L\fi[g;)% Low L~UL L 2 - 3 LV GowinCONFIG == > 7
- - T g Xal—va AL ET
V0. P High L~L : BIEET XA AT e /T30« a
C o Y74 X2 lb—arETHIILENTEE
READY BT LT (¥ ra s ED S EAVCEET
. Low L)L : S RA RIZTa s II T a7
A X2l —arEBfTHIENRTEERA
. Highv L. 7ma /7737 ar7 4¥alb—
VO, WD | oL L =T LE L,
DONE FHNT LT . o .
. Low L)L : 7 a /oI a7 4 Fal—
TarNE T LT AN, KBLE LT,
[, WESDFS | 27 4 Falb—r g T— ROERIE S,
MODE[1:0] W LZ | READY O H ERY =y U TH T T &R
N E3ch
. NE D5
SCLK WA T | Az a v
-
. NEDF
DIN WFNEY | AT —H
N
O. Ny | 15 —#, FPGA 51 A /r— FE:iHFD SERIAL
DOUT WL T AT AKX al—va T N TOMEAINE
N 9,

SERIAL =7 4 ¥ =2 L—3 3 »E— FOFERXILK 5-41 ITRT L EB

h <Y,
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5a 7 4Falb—yarT— ROFEM 57SERIAL2> 7 ¥ =2l —Y g F— K

5-41 SERIAL 227 4 X2 L—3 3 VE— FOE#HEK

Host FPGA

Y

CLK SCLK

Y

DOUT DIN

ERE

TOMIZISERIALZ Y 7 4 F 2L — 3 U EB— RORFR/NS AT LAXTY,E— KO MODE
il “ 107 T, OB E L OBHEICOWTIEK 51 22 LT a0,

SERIAL 22> 7 4 X2 lb—YalET—RKROEAIVITH

SERIALZZ> 7 4 X2l —3 g — RDOXA I 7% X54212 <L F
7,

X 5-42 SERIAL 2 7 4 X2 L —a U B— RO A I V7K

READY f
" readytsclk v «—Iserials b Tserialh b Tsclkp b
sCLK — f—\ﬁ
7 L
DIN Valid data Valid data Valid data
EDEAI LT INTA—=ZT K516 ITRTHEY TT,
F5-16 SERIAL 2> 7 4 F a2 b—ya VE—FROEA IV ITRTA—F
INT A —
AR PR N E N
Tsclkp SCLK 7 v v 7 %A 7 L (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 O H ER Y =y U026 1-D5H D SCLK = v
Treadytsclk ¥ E COREfE(Time from READY rising edge to first | TBD -
SCLK edge)

NU—T » FELIZN A, SERIAL £— RZ2EHT5121%. LT oS4

il T END Y £9,

e SERIAL f v H—T7 =—AA X —T )L
RO —T o THOPDTDAL T 4 Fab— g U ERERIEO 2
T4 X2l — gDt E RECONFIG N [LilH D /0 IZF%E ST
WEHA,

o HlL\Wwar 74 Xal—TarEBLET
HARU—7 v 74570, Low L~ULs3L 2T RECONFIG_ N B> % k
UALET,
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5a 7 4F 2l —T a3 E— KNOGEM

582Ca2 7 4Fal—T gy F—F

UG702-1.1.4J

I2C &— R T, HostiZ

RPCA v H—T7x—RA% L TGOWIN &3 =
VA A —FPGAHL A 7 4 X2 —Yar LET,

2C =27 4%

2b—yaryE— KNI, &P rBEeEdHTsary 7 X211 — a3 F
PCay 7 4Fal—yarF—RFRClE, EvyMARY

— KD 15T,

— LT —H % FPGA I

— g F— KT

FZALZ LITTE LT,
—Z V=K KRNy 7352 LTTEEREA, Lo T,
%. IDCODE, USERCODE, BLUIAT—Z AL TR
ZIEMEGAHT LR, U=y 7T 508 TEEEA,
X2l —valE—ROEVDOE

FPGA T /A AT
12C a7 ¥l

2C 27 4
%ﬁi% 5'17 L:i—\“a‘k j;S D ‘/C:\‘g_‘o

R517RCary 7 4 Falb—aryT— FOEUVDEE

4 /O %4 > | FiHA
. NED5 o . .
t Low L~L L& ;LU GowinCONFIG =2 > 7
L7 s .
RECONFIG_N ;7/7/ o l—sa AL ET
/0. WD High L ~L HET A ATl o307 «a
N V74Xl — g ETH I ENT .
READY BT T ARG %qjv%\‘éiﬁ‘
o7 Low L)L TRA AT T TI7 «ars7
A X2 L= arEBITHIZENTEERA,
. Highv L. 7ma 773307 «ar74F¥ab—
/0. PTJ“BOD TarNIERIZE T LE L,
DONE FHNT LT R
57 Low L-~yL: a3 a7 4 ¥ 2 lb—
arNETLTWZRWn, RIELE L,
I, W5 | 27 4 F 2 b—a E— RORIRE S,
MODE[1:0] W7 LA | READY ONH RV = P TH 7Y 7 ERn
N ESch
. NED5
SCL WY | AN a sy
N
T4 - 1% ACK
Vo, pigge | 7 7 FRRI .
SDA g5y | CAY T4 Fal—a = REPR— T
;V L38. SDA B U BT NT v 7T 5D LB

HYET

PCar 7 4F =2l —va T — ROEERK

1. 5-43 12~ F@ Y TY,
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5a 7 4Falb—yarT— ROFEM 5812C=av 7 4 Xal—iarE—F

SO s W e S e w W
< L TVARS VAR VAR

5-4312C 27 4 X2 b—3 a VE— FOEKK

Host FPGA
(Master) (Slave)

SCL SCL

SDA SDA

o ZOHIZIPCary 7 4F¥al—yalE— RNOBE/NATAXEZRLTWET, o
EE B OBEGIZOWTIEK 5-1 25 L T 72 &0,

o  GW2AN-18X/9X (THEHED [PC N AZ PR — T IPC 71 F I )L TOEH—~FT /A R
DALy 7 4 X2l —vgrOhEdR—FLTWET,

M5-MPRCarv74FXalb—aryE—FDF¥AIVIH

[P

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

2C 1LY Y TIUREANRTH Y | ERICRT 7 1 b a2t CF— 215
EEFEITLET, 74 FARRETIE, SDA & SCL D57 High L~ /LT
7

F518RC AL T A FKFalb—alET—FRODEAIVITNRGA—X

INT A=K | NT A= DE
S BRLASRA SCL 7% High @54 . SDA 73 High 725 Low (2720 £,
P {52 1k S ptf: SCL 7% High ® %4 . SDA 7% Low 75 High 12720 £,
LR | BAV=T TS ADEDT By PRI E Y bDY iy
ADDRESS | ATHY, AL =T NAANAL—TTNRA ALBETDHLE
ICZDAL—T T AETWHT BT SN ET,
RIW DA LIES | YA =T ARRA =T TR AT —F 2G50 (0),
AHE Y b AL =TT NRA ANST =X AT (1) #RELET,
ACK ACKINACK £ | 2 oE—UNODK 7 L —ADH%IZ ACKINACK B > kv |
v Gowin FPGA N IE LWMEAIZ 0 iR L £,
. 1507 —4%1%8 v~ b T, MSB(Most Significant Bit) First 7 +—
DATA 77 <o PRI SNET
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52 74X al—3i g F— RO 5812Cav7 4 X2l — g F—R

I2C NA LEDOFTRTCOT—ZINA M8 By N THEINET, EEH
DANA NEERETDHIEIL, T—F T4 By 730 A 9 ORI
S, ZEENOISEEFN 7 4 — KNy 7 EEd, Low DIREE R
X, BEISEE Y b (ACK) L LTERSINET, T, ZEHN A
N EFIZZIE LTI E2EKR L £, High DISEEFIT, BELEE >
F (NACK) & LTCEEEINE T, ZNITEE. ZIEER AL FOZEIC
R LR olcZ b2 BEWLET, BEWEEY FACKDZ 4 — Ry
T DOFEAE, ZERNOFZHDOZ 1 v 7 7L ADHIO Low L HRHZ
SDA T A v % Low Ic /L& v L, 9> 1w 7 O High L~ L i Hiic
ZTNERZELTZ Low L)V DO EFIZTHZ LT, ZEEN~ AT —D
B mEDONAA N EZAE LT, ZEBRITNACKE 5455 LT, fil#x
NI E G, T— X EEE2K T LTSDA 74 V2RI 5 L 5@
LET, ZHUTKY, v A —ZERITIFILESZXETE L9122 Y
£9, PCARARTHEIEXEINDSGT —Z DKy MK, ¥HhT257 1y 7%
VA (ETIXFEMHEE) A E3, DFEV, SCL U T /AT vy 7 |ZH
LT, 5—ZIZSDA Tty FFoOL Y TR ENET, F— iR
EDORE, SCL @ High L~ L, SDA O LI ZE L TV D LB
HY FEI, Low LLEFT—# 0, High L~LiZ75—4 19, SCL A
Low DEAIZDIx, SDA T A NI L~VLIREEAZ AT TX £4, ROMITR
T LB T,

SDA stable;
Data valid

Gowin T XA A THR—FrEINTWVWEHIRCary 7 4 X2l — g ET—
RIEHR A2 5-19 IR L ET,

FH5-19RCary 7 4 FXal—Ya r T— FORAEEBLIONT LR

E£—F TNA A JEPE L 7 FL =&
SRAM
FrF w7 | GW2AN-18X/9X J—= 100KHz~555K 7'b1010000!"
Flash(@
e [MPCHOAL—T7T KL A2y hOWHEAEYR—ML, 74V EDT KL A
X 761010000 T3, FROMW-E Yy FE21ICEETE, 2720, 1ICEE LS
A 0ICRTZ LT TEERA,
e [2]12C T Flash Z#fET 5121k, T—F A MU —L+ 77 A VEHEDOT—H A
— DCERT DN D Y F, LY — /LT Gowin Programmer [Z& £ TE Y |
B SN2 7 7 A NVAOPEETIX Ti2e) T3, [I2¢) 13NA TV 77 A LTI,
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52 74X al—3i g F— RO 5812Carv7 4 ¥zl — g F—R

NU =T TERITIMA, 1PC E— FEMMAT 5I121%, LUT OSM 41T
TRENDH Y £,

e 2CA X —Tx—AA{ %X —T )L
RO =T o THOPDTHDAL T 4 Fab— g o EFRIEO 2
T4 X2l — gDl & RECONFIG N (Ll D /0 IZF%E ST
WEH A,

o HlLWnWwar 74 Xal— g AR LET
HARU—=7 v 7450, Low L~y 2T RECONFIG N B> % |
VA LET,

581 a7 4 X2 lb— 3 e

PCar 7 4Xal—arET— Tl i— L7277 FLAMER S,
MM U TCSRAM £/~ 1XFlashzZ a7 s Fa2lb—raLFET,UTF
. PCary 7 4 Falb—rarmaD—&ETT,

£520PR2Carvy7 4 FXalb—aray

Z TERIRM (M EAA N+ ITRER
A B)

Reinit Ox3f

Config-SRAM 0x33

Config-Flash 0x55

Reboot/Reconfig 0x3c

5-45 Reinit DZ 4 IV 7 X

T\ LY LS

ADDRESS R/W ACK Reinit ACK
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5a 7 4Falb—yarT— ROFEM 5812C=2 7 4 Xal—igrF—F

X 5-46 SRAM 227 4 X2 b—a v OFAIVIH

1 R

S e A W a W 0

= AT WA

|
_ | L_

S ADDRESS Rﬁﬂ %CK 0x33 ACK DATA ek p

X 5-47 Flash 2> 7 4 X2l —YarDxA IV 7K

S ADDRESS  R/W ACK 0x55 ACK DATA K p

| 5-48 Reboot D Z A I 7K

« TN .

S ADDRESS R/W A Reboot/reconfig ACK

58212C #4r L7mSRAM 2> 7 4 X2 L— a3 v OFE

12C 2/ L7 SRAM 22> 7 4 X o L— a3 VO FIEITKRD LB Y TT,
start 55 78y hOT RLAZEE (EXiAHR),
7 — & Ox3f(reinit fiy4) % 2415,
stop 55 %8,
start 55 L 78y hOT RLREZEE EFEZiIAR),
7 — 4 0x33(config_sram)% i%(8,
FT—H AR —AL%MSB 7+ —~ v kTEE,
T —H AN — AT 7 A VHRERE ST stop 15 5 & E1E,

Nook~wdhE

UG702-1.1.4J 68(89)




52 74X al—3i g F— RO 5812Carv7 4 X2l — g F—R

549 12C #/F LImSRAM a2y 7 4 F¥alb—Yyard7u—Fy—Fh

start y
I2¢ send start &send

i2¢c slave addr (7bit)

y v

I2¢ send start &send I2¢_Send config sram
i2c_slave addr (7bit) cmd (0x33)
v
y I2¢_Send fs data
I12c_Send reinit cmd (MSB)
(0x3f) ¢
Y I2¢_send_stop
I2¢ send stop

end

5.8.312C #/- L7 Flash a5 I v 7 OFJE
2C %/ L7 Flash 7 u 275 I 7 OF—2OFRIZTkD LY TF

CS Sl - SPI value

bit7 bit6 ------- SPI vector 1

bit5 bit4 ------- SPI vector 2

bit3 bit2 ------- SPI vector 3

bit1 bit0 ------- SPI vector 4
R

2C AT IZ & » THUS & 7= CS OflilE. Flash ([T 4872 CS O & 5ot T,

I2C %4 L 7= Flash {§=DFIE
start 55 & 78y hOT RLAZEE (EXiAAL),
7 — % 0x3f(reinit i) % %15,
stop (85 & %13,
stat§ 5 7y hOT RLAZEEE (EEXiAA),
7 — 4 0x55(config_flash)% i%(E,
T —4 0x00 #%{5 L CTCS1E5% High i7" v7 v 7,
7 — % Oxaa Oxbe(DI:06&CS:ff) % i£(5 (Flash & X iAZ A R —T V),
T —% 0x00 #5fE5 LCCSIEH% High iz 7 Vv7r v,
5% — % Oxfa Oxbf(DI:c7&CS:ff) % 15{Z (Flash {5 %),
. F—% 0x00 % %(2 LT CSE 5% High I/ LT v 7,
. 7 —% 0Oxaa Oxba(DI:04&CS:ff) % i£(5 (Flash E X IAKLT 1 E—T V),
. F—% 0x00 % %(2 LT CS {25 % High I 7 LT v 7,
. stop [ 5 % %15,
. 30 AL L, Flash {HENE T T 5D EFFD,

©o N WDNRE

L e
A WNPRFO
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52 74X al—3i g F— RO 5812Cav7 4 X2l — g F—R

5-50 I2C #4r L7 Flash iHED 72 —F % — |

v

12¢ send start &send

i2c slave addr (7bit)
start +

I2¢ Send config flash

cmd (0x55)
I2¢ send start &send X
i2¢c_slave addr (7bit) | Erase flash v
l I2¢ Send 0x00
(cs is high)
[2¢_Send reinit cmd v
(0x3f) I2¢ Send 0x06 &
+ csdata

(Flash WriteEnable)
v

12c_send_stop I2¢ Send 0x00

(cs is high)
v

I2c_Send OxcT7&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

I2C 24 L7z Flash & AHZDFE

stat (5L 78y DT RLAEEE (FEXiAL),

7 — % 0x3f(reinit i) % %13,

stop (8 5 & %13,

stat § 5 7y hOT RLAZEE (EEiAA),

7 — 4 0x55(config_flash)% i%(E,

T —% 0x00 #5f5 LCCSIE 5% High iz 7 Vv7r v,
"— % Oxaa 0xbe(DI:06&CS:ff) % 1515 (Flash & X AL A R —T L),

7 —# 0x00 #1%{5 L C CS1E75% High (27 VT v 7,

7 — % Oxaa Oxae(DI:02&CS:ff) % 1%{5 (pageprogram i 43),

10 24bit 7 K L A (DI:xx&CS:ff) & 2415,

11. & —% A b U — L (Dl:xx&CS:ff) & 1415,

©©o NN E
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5a 7 4 X2 l— g E— ROFM 5812C a7 4 Fal—vaE—F

12. 5—% 0x00 Z %2 LT CS 2% % High [z 7 LT v 7,

13. 3 I U WML,

14. 7 —% Oxaa Oxba(DI:04&CS:ff) % %2 (Flash EXALT 1 & —7 L),

15. 5°— 4 0x00 % %{Z LT CS 12 5% High Ic /LT v 7,

16. stop 1§ 5 & =15,

17. 7= X2 A M) =L 7 7 A VREXIAEND E T, FIEE5~15 & 0K
7

18. startf§ 5L 78y DT RL2AZH(E (EXIAL),

19. 5 —# 0x3c(reboot iy 4) % 415,

20. stop 5 5 & 1&1E,
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a7 4FXal—3 a3 F—RD

ii

v

%
U

gl

58I12Cav7 4FXalb—varE—FK

UG702-1.1.4J

5-51 2C #/r L7 Flash 7’0 /S5 7O 7a—F % — |k

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

!

I2¢ Send reinit cmd
(0x3f)

v

I2¢ send stop

Prog

ram flash

A 4

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

v

I2¢_Send reboot cmd
(0x3c)

v

I2¢ send stop

end

A 4

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

v

I2¢ Send config flash
cmd (0x55)

v

I12¢_Send 0x00
(cs is high)

v

I2¢ Send 0x06&csdata
(Flash WriteEnable)

v

I2¢_Send 0x00
(cs is high)

v

I2¢ Send 0x02&csdata
(Flash PageProgram)

v

12c_Send 3Byte
addrdata&csdata

v

I2¢ Send fsdata&csdata
(256Byte)

v

I12¢ Send 0x00
(cs is high)

v

Delay 3ms

v

I12¢ Send 0x04&csdata
(Flash WriteDisable)

v

I2¢ Send 0x00
(cs is high)

v

I12¢ send stop

Loop fssize/256

72(89)




6w AR —AT 7 A LR 6.1 A7 a v OBRIE

By PR MY —AT7 7 A VOWER

GOWIN Iz %7 2 —FPGA®wO7 v /oI 7 a7 4%
L— g OB A FEH T HI21E, Gowin Y 7 b U = 7 THERT B BN
b ET, HRICIZFEICaZ Ly 74 Fal—TarBroLEbley B X
N =LA77 A NVOERPEGENET, 2Ot aTiE, FieEy b
AN =BT 7 ANVORERIZONTHALET, a7 4 F2b—var
VU DLEALDOFEAIONWTIZ 412 a0 7 4 X2 L—a L PUD4E
{bEBR LT EE,

AT 4 X2 b—Ta T EREDOIEREIZERET A 70D,
GOWIN Iz &7 #—|ZFPGAHL DLy FA KN —A T 7 A VITT
74NV ETCCRCTNVIY XAEBIML, EX=2UT o8y hERELT
WET, a7 4 Xalb—rvarf, AT —FFVTNLVEA LTT =y
JINET, TEBREMRIGE. T/ MM AEZ T A 7T v T TET,
DONE i Low 7 VvanFEd . tXx 2T s By FRREINTZE v
AR —LATF—HDary7 (Falb—gh, a—P—375—4%
— Ry 7 TEEH A,

61437 a L DOHRE

UG702-1.1.4J

CRC OFE, By A MU —LATFT —ZDJEHME, Wb — DO E, X
2T 4By hOFRE, MSPl 2207 4 X o L—3 g VB OB,
MULTIBOOT 22> 7 4 ¥ =2 L—3 3 »F— KT SPI Flash #2#) 7 F L &
DOFFE, USER CODE O EREDE v h A b U — AT — & BEE%E GUI
%X 6-1127~r LET,SPIFlash DEEN T KL AD FAL12 B > R 2NEZ T,
RETX 5D ADDR [23:12]D 7 KL 2 22T,
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6Ly hARNU—AT 7 A ILOFERR 62 AT 4 X2l — g T —XDOREE

UG702-1.1.4J

6-1 37 g VORE

-

w Configuration I. ? &]

| 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] =

SFT Flash Addre=s: FFFFFFFF

UIZERCODE: Q000000

0K ][ Cancel ][ Apply ]

TERR -

Gowin Y7 b7 =7 T, Kb F—REA TV ailFov s ANDeE, EXFaTE
v MNREA TV a VBRI T =y 7 B ANLND LR ET, 22— —F, 2D
roRey FAN)—=LTF—ZTar74Xal—vald52LT, T —HREDLEE
WEfERTED L bIT, V=R Z7EEEBIECEEd, Zhicky, 2—F—DF
—Z DX 2T A ITRKRBICRIES VE T,

6227 4 FXal—TarT—F OIS

GW2AN-18X/9X L fiZ. By h A R — AT —Z DS bZz AR — KL

£ 9°(128-bit ® AES 557 /v T U XA ZMEH), Kb Sz e >y A K
J—AF—HDar 74Xzl —a rFIEZKOEBY T,

1.

2.

3.

Gowin V7 h 7 =7 Tl EfbF—%2 AL TCE Y FA N —ALT7 74
WEERLET,

Gowin 7u /5 I 7V 7 vy =7 TEEF—%2 AN LT FPGA I
WIELET,

A LIy PA R —LAT —H BT, R |Za— RE =%,
TR, NI T =BT D= DI B b — %A L ET,

T =X DIENTIZRE LTatk, T35 ALERIZaYy 7 4 Falb— 3
VENTEELE T, TR LT, T3 A TEMETE
3. READY BLXO'DONE 5 x7 A v snEd,
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6Ly FALU =LA77 A LOEK

6.2.1 EH

® AES ¥—:AESIFE{LT7 VT XLTHHEND, 22—V —2IEET

% AES 75 A R— k% —TF, AL T key(F—) L FEOET,
o AES*—DESX:128 Ev |k

o Key:AES ¥ —DWFr, GW2A(R)> U — X FPGA #LiL Tl Key % &

T 572012128 £ F OEBNATRIE STV ET,

® Lock: Z DM HIEF— DA LHERORIRICHEH S NET, ALT

X, 27 et x% lock(m v 7)) FFOYET, vy ZIKRREIZZR D &, Y
— KRNy 7 ENDET—HIET T &R ET,

6.2.2 BE5{LX—D AN

UG702-1.1.4J

Gowin ¥ 7 FU = TIZK BALF—Z2 ATJT 2 HIEITRO LY TT,
1. Gowin Y7 hu=7T7uv=7 hal&Ed,
2. A=za—,3—"T “Project>Configuration” ZE{R L £,
3. “BitStream” # 7%~ U v 7 L. “Enable Encryption(only support

Arora)” ZF = v 7 LTxF—DfE%E A LET (X 6-2),
6-2 FE L ¥ — DR EFE

62 a7 4 FXal—La L TF—HDOREE

w Configuration @l&]

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

Enable CRC Check
[] Enable Compress
Enable Encryption(enly zupport GHZA)
Key (Hex): 00000000-00000000-00000000-00000000
Ensble Security Bit

Download Speed MHz): (2504100 (default] =

SFT Flash Addre=s: FFFFFFFF

UIZERCODE: Q000000

[ 0K ][ Cancel ][ Apply ]

W Bl — AV L < B E S hio g, b —% FPGA 0 % — ik

WCEXADLENH Y T, TRICEY . FAL ZIEE LS E Y b
AN —AT—HERITLCary 7 4 F¥al—va BF7CEET,
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By A RY —LAT 7 A ILORERR 6.2 a7 4 X al—arT—HDOREL

6.2.3 HE5{LXF—DAS

BAbxX—I3RDO LI IZEZIAENET,
Gowin 7u /oI 7 vy =T EREET,
FPGA 7 A A& X% ¥ L LET,
F XA A% 4727 U v 7 LT Configure Security Z 3R L £,
Ry TT v 7T LIET 42 RIICZORIORSbx—DEE AT L.
“write” 27 U v 7 LTFPGA IZEX AL E (K] 6-3),

6-3 HELF—DHREFIE

PR

P ]
w Security Configuration I. 2 ﬁ]
write ] [ read ] [ lock
Lock ! Befuse for writing and reading i
Read ! Display the key (when unlock)
firite : Frogram the key to FPGA -
L =]

TR —NEZIAENT, BRIEDOTZDIZA v F—T = — A LOFHH
M L(read)m BTN L TEXIAENTZF—F2 Y — KRy 752 LR T
xET,

F—PNEZIAENE, 22— =X lock 2 HH L THF—% FPGA N
ey 73526 TEFET, ZRICED, F—DFAH L EEXIARIL
TARTENIRY ET, F—DEIFEETE T, GirtShicey Miae
M e 70 £97,

BEbxX—0REINT%, BofbShicey A MY —ATF —HI%,
Bt — L ORAITED LT RICOAFIHAEETT, Kok T
WEY NARY—ATF—ZDary 7 4F¥al—a i, F—0wEi
TEEA,

R -

GOWIN 2 a2 %7 % —FPGA OFX —DHHED T THOE Y I 0 TT, F—fEoOE
v M NIZER LGS, OILRETZEEFTEERA, HE XX, EXAENXF—ED
00000000-00000000-00000000-00000001 DIFE. ZDF A ZADHF—D & FAL Ly M
WIZ A TRITUELZR Y 5 A,

6.2.4 AES X—0D7Fu /S5 I v FHE

Gowin Programmer (%, AES &¥—D 71 /' Z I 7Y — L&t L T
¥ 7, Gowin Programmer T “Edit” > “Security Key Setting” #7 U v
73 HE, ZOY—REE ET(X 6-4),
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6Ly FAMU—AT 7 A ILORER 6.2 a7 4 X al—arT—HDOREL

X 6-4 AES 7u /S I70FA Tl

rE Secuiry configure l 7 ﬂh1
EEE A |
[ write ] [ read ] [ lock
ThagHAR:

Lock : fiTkey3iEANES .
Read : STFreathfEeril, ey fiiseR1a[H
Write : [CJFPGAEMRIES A ISEREey

DT T T HITLLTO 3 oORENH Y F7,
o Write: Key 7 a7 o537
® Read: Key OFt&H L
® Lock : Key OFiAH LEZIALMERDOw » 7

Key D71 77 X /7 (Write)

1. 2 —H—ERD Key(AES ¥ —)%& “BTCAIHENE(—ITTF A M & A
TasyY AN LET,

2. “Write” "% %70 v 7 LET,

3. ZOBENKETLET,

Key D#FtAH L (Read)

“read” RZ L&Y v T 5L EEAEN AES ¥ —EMFET D 2
ERTEET, B ST AES 13 “BMTSURIHEME(—ATT 2 b
FAT a7y LFRSNET,

Key ®» » 7 (Lock)

“lock” RZ %7 Vw7 35E, Key Dt LEZIALNE v 7 &
L. AES ¥ — DA LEZIAZNTERI R £,
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6Ly FAMU—AT 7 A ILORER 62 a7 4 Xal—arT—XDOREE

6.25 AES ¥—D v 5 I v/ FE
6-5 ~ 6-8 X AES X —D 7 a /I I VEIe vy 7 OFIETI,
TNHDOFIEIZITAG 71 f a2 /L2 ST WET,
ID CODE DF = v 7

FRAZADID B F 2w 7 T52 L1280 JTAG 712 F a2 /LR1E L < 8
ELTCWAEMME I MBI CE5E b, 77T I 0 IRBNIELWN
NE I MEERTEET,

X 6-5 HEf

Check ID

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

NO

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

Yes
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6Ly AU =LA77 A VDR

62 a7 4 FXal—La L TF—HDOREE

UG702-1.1.4J

AES Key OFAH L
B 6-6 AES Key OFAH L O7 2 —F % — |

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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6Ly FAMU—AT 7 A ILORER 62 a7 4 Xal—arT—XDOREE

AESKey v 77 I 7
X 6-7 AESKey D7 R T I 7/ D7u—F ¥ —h

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
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6Ly FALU =LA77 A LOEK

62 a7 4 FXal—La L TF—HDOREE

UG702-1.1.4J

AES Key D11 v 7

AESKey z 1 v 74252 LICXYD, F—DRMEZH S ENTEET,
AESKey 78m v 7 SN F— i LIESIARLT 5 LT TEEE

/Uo

X 6-8 AESKey D12 v 27 D7 1 —F ¥ — |

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
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6ty FA NI —AT 7 A LORERK

63 AT 4 F2l—a T rANLDY AR

6327 AFK 2L —a I rANVDY AR
GOWIN I #7 Z¥—FPGA#IiDa 7 4 Fal—a HeEy

UG702-1.1.4J

FARY—=ALT7 7 A4 NVORFIERIZ
(ASCIND 7 7 A L& 2 Ay MEH

X, 2 A ME#REGTT XA MERX
DI, F VXD T 7 A VNG F

NET, 7¥F2 MERO 7 7 A VIREFIZ)TIE, (/) THHES{TIE=

AU RTHY, ZOMDOEFILE >
DT 7 A NVPLEAIZ.bin)lliL, =
ANERUL, WEH, HAAHRT 1 T
Gowin V7 N7 = 7 TIRFER A &

NAKNY—LTF—2TT, AT VUFE
AVMIGEENTWETA, ZO7 7
FIVZIERSNES, =—VF—1F
ETEXET,

1. Gowin Y7 hy =7 ZH& £7,
2. Process # 7 ® Place&Route #4772 VY v 7 LT, Configuration >

BitStream & E&R L £ 97,
3. 6-9 (27”9 & 912, Bitstream
7AINA FT IV B/IR L 9,
69 Ey FR Y —ABRDAER

Format =73 a > 7% X e F

% Configurations =
BitStrean
4 Synthesize Enable CEC Check
Genera I D Enable Compress
Place & Route [7] Enable Encryption fonly suppart GH2A)
Genera l Key (Hex): (00000000-00000000-00000000-00000000
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 |

GOWIN Iz X742 —F, By hA N —LT—ZDOFEHEZ P R—
FLTWET, JEMRTI2—F =R L > TRAY EF, ZOF*a
AU RTIE, JFEfEShTwWARnary 7 4 Xal—ya 774 LDP A X

DIr7% 7 LET(F 6-1),

# 6-1 Gowin GW2AN-18X/9X FPGA BFiD a7 4 X2 L —v a7 7 A VDY

¢ % Bk i)
w 333/7/1’3?11/“—“‘/3‘/77/(/1/@
LUT 4 R(EAE)
8,640 435 KBytes
20,736 887 KBytes
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6E Y AN —AT 7 A ILORER 64 27 4 Fal—a T A Dr— IR

R
FIZREHEOT —F 1L, FHEENLTW WAL F IR T 7 A LDV A X T,

647 A4 Falb—ary7Z7rAvOr— KR

FPGA [~ A% —& LTFlash b7 —F% A MU —L -« 77 A V&
HLTSRAM IZEXATLZ ENTEET, 2084, AUTO BOOT (A~
F v 7 Flash ®%4) & MSPI(A 7 7~ 7" Flash D5EYD 2 2D a7 ¢
Falb—rvaryrT—RMRH0E9, TRIORTLIIC, NU—=T v 7,
FPGA X Ready t4IZ7 —H# A MU —AL T 7 A )V EFEHAHLTaLr 7 4%
2b—varEFTLET, a7 4 X2 b— a3, FPGA X User
Logic IKREIZ72 0 £,

Voltage 4 g i - Ready 'Done

Tramp
>

Device Power Power Off ! Power Up Power On

Device Status f POR | Configuration | User Logic

GW2AN-18X/9X X Quad SPI E— K& H R —F L TWEd, ZDOE—FK
TIE, T3 R34 F v 7 Flash o5 — 2 #5AHLTar7 4 X a
L—a v 3T LET, avr 74 X2l —ar 77 A NLDHERH LD
T 7 4V N OJEBEHIE 100MHz T3, SPI 7 vy 27 Z&I124 By FAHEA
HEND=0, o— RICHEREBIE T 7 A VOV A RS CCEHEA T
F9, MSPI£— K T® SPI Flash it L7 v v 7 OJFEREEIZRK
100MHz ¢, 7=, Fast Read SPI(0x0B)% i i 5 %4 . FastRead N
VAT AMNERD Y 9,

o— REFEIX, 2074 X2 —>a 77 A40DY A4 X, a— RO
B, B0y 72t — RV R 9,

AUTOBOOT E— RTOT—HX A KU —LA « 77 A /LD — NEFITE
6-2DLFHTT,

# 6-2 AUTO BOOT £t— RTOTFT—FZ XA KU —&A « 77 A )LD u— KEEHE

SYTATE L R =100MHz OB D B — K
" L—yva 7
LUT %% REfEI(ms)
7ARDYA (Quad SPI)
R (e KAE)
10,368 252 KBytes | 6.4
20736 887 KBytes | 22
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6ty bANI—AT 7 A ILORERK 64 27 4 Fal—a T A Dr— R
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FRiowe— FRHIIZREHATY, a7 4 X2 b—r g VIRFRENSINZ T,
NT =T W] Tramp &7 34 ZAOHHHERRI G H Y £, NU—T >
THEEIE, T AKXV R0 T, B THETAMLENRH Y £,
Lo T, NUY—T w7 )E FPGADuE— RNETTHETOBELZE
DOFFRENIR D L HICFHATE ET,

AUTO BOOT QMSPI — | :

T o— R = POR H#FEﬁ + '7:"—57 A RY—LD =% ]‘i&/“-/u“‘ F}%(EZ?&

AUTO BOOT MSPI E— F :

T o — REE = POR H%Eﬁﬁﬁ + 3‘4“—&2 F—LDt Yy ]\@/(/1:"_‘ ]“ng{ﬁék

GW2AN-18X 5 L T GW2AN-9X @ POR #1347 6.3 X U T,
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6.5 Ny 7T v RFu s T 3 (Background

6y hANY—LT7ANLOHRK Programming)

65\ 7759 RFuas 7 I (Background
Programming)

Ny 7 7500 R7a 53071280, BIEOMEICEELZ 5 %2 12
Flash NODF—Z 7 7 A Va2 T v 77 L —RT&Ed, ZOHEE. T34
A2ADTa I I NI DT 4 X2 b— g sERHET, LT
—H AN =LA77 AP — RINHEICH IO RELHEEFTE E T,

GW2AN-18X/9X > U — X%, JTAG/I2C/SSPI/QSSPI & k=)L THO N
I T Rl I I TR R—FLTWET, 2L, eI
SUITDEAI T EERETHINENRL, IDE TZ OEEZ BT 572
I CHEAET,

4 6-10 Background Programming F 73 g

WAy 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 (defaulf) hd

SPI Flash Address: |DDDDDDDD

User Code ® Default () Custom 00000000

Bitstrearn Format: () Text (® Binary

Cancel Apply
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72?éj:0>%)§:§%§15\

2—H—73 FPGA # M L T 286, €= U7 « Ol s

IREEFIELVET, GOWINE®Ia L E 0 X —pTa s3I0 07
R =7 Tlid, 7 AOEREZEBE L CT—HOEX =2 U7 ¢ %R NBE%
Sh, a—F—0Ey FA M —LF— ¥ ZHEIRETEET,

X2 VT o xRIE, RES B ODEBICHITOENET,

a4 K2l —a VO, Ta s30T vy 2T IIEE)
MIZE Y PR RN —AT—XDOHFIMEETF =7 LET,

a7 4 X2 b—a Nz, T AR TINH A L TERET — X
NMIELWhET v 7 LET,

AT A4 X2 L= a VRE T LIk, T ZTEEIREBICAY |
HoWHEADY — Ry JHERET oy 7 LET,

3 ODEEDFEMIILL T D LBV T,

a7 4 X2 lb— 3 R

GOWINtXa v 2—pD7a 77307y 7 vy=2T7%2HL T

V74 F2alb—va A%, UTFTOFIEESE LTIV,

1.
2.

3.

a7 4 X2 b—ya VEBEON— Ry 2 T A FEITLET,
Iy I T7 M e T BREILTT N, RRAR v U EFTL,
Bt ST 5 FPGA B IE A BIZERB S v E T,

By hAR)—ALT =T url oI a7 4 Xal—vgy
FT—RFEERLCTAARAODT O T TIT a7 4FXalb—g
VEFITLET,
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FiRoTavATE, a0 7 Ny T IdE TR INTT
NAAD I DEwmAHL, RIZENE =P =T Lo TERINZE Y B
AR —=AF—HHNOIDEHEL, 20250 DN —HLIELEEICD
HIaTIGI a7 4 X2l — g EETTEET,

IR
GOWIN & 2 =247 % —FPGA 2iE, iR & XRIT 2720 DEAH D ID b Y
*9,Gowin Y7 k=TT J:ofi%ﬁkézhtl:/l\XF) LT —HNET A ADID

BEEM SN HBHICEBMENTWET, 22—V —iF, 7u¥ =7 FE2ERT S & XITT
A ABBINT B2 CTHAET,

a7 4 Fa2lb—YgrH

a7 4 X2 b= a VBB LR, TS AT ETREEOT-0DICE
v FA MY —=LTF—=HDID ZHiAH L RGEDR AN LTERICT e 7T I
TearZ74Xalb—rvarEtlEdT, By AN —AT—ZDOW
SAREEHICRETDAREEOH D=7 — %2 <72HIZ, GOWIN &
ALKy B —FT A AL CRC HEEFEH LT, By FA NI —AT7 7 A
NNDOTRXRTHOT—XEy FWAFPGAIZIELL EXAEND L HICLET,

Gowin V7 Ny =7 IZX o TAEKENTZEY NA RN — AT —FDKT
RLAD®KIZIE, Hi%T7 RV RIZHIGT DT — &@Cm}%I/&z~%
NIBIENTWHWET, GOWIN FPGA 35 —# &35 I b ki AYIC
y&ﬂw?%éﬁbx%h%%@éht%my&ﬂkaw@Li?o?
Ty 2T —PEEIND E, TNLFEOT —F XEE I, 27 4%
2l —TaUuN5ETLTHDONE A 27 —Z 3 miT8 9, CRCF = v
J T —NRNTalII7Y 7 by eT GUIIZETRENE T,

a7 4 X 2lb—arvETHR

a7 4 K2l —alrNET L%, T3 ADE Yy A RN —AF
— AN, a—YP—NBIR -7l TI7I T a7 4 F¥al—T g F
— NIZE>TSRAM 12— RE N E D0, AT w7 Flash 1K S 1L
Er N

¢ SRAM|Zu—REN7=T—%DEA, Gowin V7 b7 =7 REw A
N —AT —Z DERKFRC ﬁ%1)74t/F%§@% IRRE LT
D, 22— —LSRAM NDOTFT — X ZatA T ENTEETA,

o F U F v Flash MM SN TNWDET —X DA Flash ~o~7 1 75
SUTMNET L%, Flash 1Z AUTO BOOT £— RIZAD, +XToD
G LIRS ET,

® Gowin GW2AN-18X/9X FPGA L i+ 25 AL, By F A MU —
AT =B EERTHEEX AESK LA EHT A L2 BEIO LET,
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BNTUZY ZFp

N UHEYRAFx

Ny ZYZ2F% Y 0%, JTAG 27 4 Ko b—3 g VF— ROYLEM
BECTYT, AFxyorFx—ilFurrFa—rbya—hrFxz—2RHY
FT v T Fo—FFEICBSDL 7 7 A VEFIH L TT XA ADT A K
SN Y a— T =— I FEICFPGAT = — > LD A4 7 F » 7 Flash
DIEEB I OHAH L EEZAARITEHILET,

N R 2AF ¢ COBEFIRITIRO L B0 TT,

1. FPGA BE¥HR— K% PC 1285k L CEHEIRZ ANLE T,

2. Gowin 7’m /7 I VT MERE, BRSNTWDLT /A X% A%
Yo LET,

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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BNy HFY AF

8-1 DU F Y 2% U EEDOHAK

{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 |

Ny F ) — 2%y UEEIX, FPGA O4 7 F » 7 Flash 125 L T D&
FITRRET, A F v P Flash°SRAM # 7/ I/« a7 (¥
L=y a0 HT A LIETEETA, NULE Y A%y i
EIc& WA 7F v Flash 27’0 77 73 554, FPGAMODE fEix
EETTN, Ny F YV RXY BB D70 T I 70, ek
JTAGIZ L A4 7F v 7 Flash Va7 I 7 HELVELS Y 14,
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