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v 7 LT FPGAIZA 7 F v 7 Flash 65 — % i &8
Tary74F¥al—arLET,

TA—F x—

FPGA 7/ A & E5I\Z Hetgid % J7ik, Bl F = —> 0
BHINLT A AEALT 4 Fal—Ya L TR, FAUE
BEEET S AR TO RS TE £

o —H%—F— N(User
Mode)

FPGA D=7 4 X2l —arN5E T Lk, s —
P—lcEINL xR LET, 2074 Fa2lb—va
VEBEEOIOICLEAT HIREF. 22— —F— R TOLHE
HTT,

Mt — K (Edit Mode)

TAA AT 0TIy e ar7 4 ¥al—varT&ED
T— FTT,
WEET—FTIE., T RTOary 74Xzl —v g Eriil
WONO L L TERTAZ T Tad . ¢+ ComHE DO
TNEI@EAVE—F AT I T T R T 7 L—R
DEEEFRL),

UG290-2.4.1J
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2 OB

14 77 =0 - PR—-—bLT 41—y 7

I LS
ID CODE GOWIN & X = Y B 2 —FPGA 7 /314 A0 ID ik TY, 4%
VU —ADT A RNNIML LTEE SR H Y 77,
22— —D FPGA 7 /34 ZA®D ID T,Gowin 7 a2/ 7 I 7Y
USER CODE TR =T ENLTHRAKI2E Y NETT A RZEZIAT

ZENTEET,

X274y b
(Security Bit)

GOWINEIz X7 X —NFPGAHIDa 7 4 F oL —
varr—HERETAHAEDICRESNTZHLDOTY, —W
—MNTNRA ZDSRAMIZEF 2 VT 4 By FEFHDE v
FARNY— AT —ZE2EZAALTERIT. EbT—4% ) —
KRy 7 CcxE¥A, 774/ ETIE, Gowin V7 h 7 =7
X _RTCTOFPGA L DOE Yy hA R — AT —Z D7Dk
X274y FEERELTWET,

%=1k (Encryption)

Arora 77 2 —® FPGA #L5, CTH R — k SN HHRE
by F A MU —2A4708 FPGA IZ %@ihék

TNA ZAXENE BN STV D F— L BEIIC

L., BEDKIT HEEBF L TT A 2% i) Li*ﬂ“o

UG290-2.4.1J
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3ary7 4 F¥alb—y g rF—R

3.1 LittleBee®~ 7 I U —FPGA ##

3.1 LittleBee®” 7 X U —FPGA 85,

UG290-2.4.1J

a7 4 Falb—varsE—F

JTAG £— FDIEH, LittleBee®” 7 X U —FPGA 51X GOWIN JH H
GowinCONFIG E— R ¥R —hL £9, £T7 34 ARVPR— 172
GOowWinCONFIG =2 7 4 ¥ 2 L —3 g VU E— RO, T35 AH LR
=V L > TRRY £3, T XTOREREMET 1 21X IJTAG B
FOYAUTOBOOT £— K&V AR —F L, T34 A FFK 31 IR T X )Tk
K6-ODary7 4 Fal—yarEt—ReYR—MLET,

#31ary74 X2l —YarE—F

T 4 X2 L— g

—F

MODE[2:0]!"

B!

JTAG

XXX

A58 Host 28 JTAG A > X — 7 = — A %
- LT LittleBee®~” 7 2 U —FPGA #Lf,
a7 4Xal—aryLET

GowinCONFIG

AUTO
BOOT

000

FPGA IZ4 > F > 7 Flash /2H =7 ¢
Fal—Tarry—2&HEAHLTa
V74X alb— g UETWET

12Clél

100

SR HostIZI2C A > X —T7 = —A%J L
T. FPGA#I Ao 7 4 X2 L — 3
v LET

SSPI

001

S Host 23 SPI A o & — 7 = — 2 %4
L T LittleBee®~” 7 I U —FPGA fiL i, %
a7 4 X2 lb—TarLET

MSPI

010

FPGA /% Master & L CT.SPl 1 > % —7
= —A3%NLTCAT7F v 7 Flash(£7=-
XZEDOMT AL )b a7 4 Fa b
—Yarr—HEHHAHLT, a T4
a2l —TarsLET

DUAL
BOOTH“

110

FPGA I%. #4247 v~ 7 Flash 7
Hary 7 4Xal—iaryr—2EH
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3ary7 4 F¥alb—y g rF—R 3.2 Arora 7 7 X ) —FPGA #/%

a7 4 FXalb—Ta E

—k MODE[2:0]" | FHA

HHLTCary7 s ¥alb— 3 1T
WET, TN LIELEEIE, AT
w7 Flash/mbary7 4 Fa1— g
T—HhkHmAHLTar7 4 ¥al—
varLET

e Host 28 DIN A o # — 7 = — A %41
SERIALE! | 101 L T LittleBee®~” 7 = U —FPGA H i %
ay 7 4F¥al—arLET

NS Host 2°DBUS A v X —7 = — A %
CPUBI 11 4 LT LittleBee®~” 7 = J —FPGA #l
a7 4FXal—varLET

R
ol

[MIMODE B> REEIZR T 4 TSN TWRWEA, RoT 0 v 7 & Tnan
MODE |%7 7 # /L F CHEHI S LTV ET,

RIJTAG 27  F¥ 2 L— 3 »F— RiX MODE AJME & 1XBEGRH U £H A,
[B]SSPI B LOMSPI £E— F®D SPI A > 4 —7 = — AT HWIZH L TWET,
[4] GW1N(R)-4 /GW1N(R)-4B (3#1{£ DUAL BOOT %# ¥ — k L £H A,
BICPU=Z 7 f Fal— a3 EF—FESERIALZ 7 4 F2b— g U FE—RT
IZ SCLK, WE_N, BXO'CLKHOLD N¥ > %#4HFL, CPUa 7 1 X2l — 3
VE—REMSPIBLURSSPI oy 7 4 FXFal—y g E— NIF—Z "2 &4k
HLET,

o [BIRCar 74 Fal—TaE— NI —HoO®LTHR—MILET, LittleBee®
77 U —FPGA MM PC 27 4 X2l — 3 F— ROE, AUTO BOOT &
— b R—brENET, NU—=T v 7T 5L, FPGA [T Flash 725 &
FANY = AT —=HEHFEHIAATAL T 4 Fab— a3 U EITVET, AUTO BOOT
a7 4 FXab—TaryFid, PCAAROSCLEBLWSDA 74 % Highiz7/ w7
VLI EFILTHUERDDET, T LRNE TAAANRELL AT 4 ¥
L—a Y ENRWEAERH Y £,

E
a7 4 Fal—ya Ly ar74Xal—i g EroLBEbBLNar T ¥
L—> g BrORE - 7T U r—2 g oI, 5ar 7 4 Xal—y g B U
ZRLTLIZEN,

ol

3.2 Arora 7 7 X U —FPGA # 5,

UG290-2.4.1J

JTAG =— FDIEH>, Arora 7 7 X U —FPGA #5,1Z GOWIN B »
GowinCONFIG E— F VAR —hr LET, T A ANV HR— 195
GowinCONFIG 2> 7 4 X a2 bL— g F— ROIT, T35 AHIHE L R
v —URIC L > TRRVEST, T R T8y FA R — LT — K
bR T4y FEREEZTR— T 2DT, ZEMENENTT,
Arora 7 7 X U —FPGA /4 1Z Y A N U — AT — X DJEHE « iR %
R—FLTEY, 2—=¥F—Fy PR M) —LTF =X EEMET 5 L TR
EVERAHINT D ENTEET,

Arora 7 7 2 U —FPGA L, CHR—hrENTWWHar 7 1 Falb—
3 VE— RE# 32T LET,
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3ary7 4 F¥alb—y g rF—R

3.2 Arora 7 7 X ) —FPGA #/%

UG290-2.4.1J

#F32ary74X¥a2l—arsE—F

a7 4 X2l —T g F

—F

MODE[2:0]t"

Gz

JTAG

XXX12]

NS Host X JTAG A v X —T = — A%
4L Arora 7 7 2V —FPGA 85, % =
V74 FXalb—arLFET,

GowinCONFIG

MSPIE!

000

FPGA iZ Master & L T.SPI A > &% —7
= —ABZS L CA T F v 7 Flash(£ 7=
XZDOMT A )b ary 7 4 ¥a b
—Yarr—HAEkmAHL T, a7y
Xal—iarLET,

SSPIB

001

&8 Host 28 SPI A > X —7 = — A %)
L<TArora”7 VU —FPGA #l %2 =2
T4 X2l—varyLET

SERIALHX

101

i Host 28 DIN A v X —7 = — A &)
L<TArora”7 U —FPGA #l %2 =2
T4 X2l—varyLET

cpPuUH“

111

N Host 2°DBUS f v X —7 = — A %
Jr LT Arora 7 7 2 U —FPGA i}, &2 o
V74 FXal—arLET,

R
ol

[MIMODE B> MNFERIZR LT 4 TSN TORWEA, AT 4 7SR T2
MODE (X7 7 # /b b CHEHI E N TV ET,

RIJTAG 27 1 F 2 L—3 3 »F— RiX MODE AJME & 1XRE%RH D £H A,
[3]SSPI B LU'MSPI £— F®D SPI A > ¥ —7 = — A X AWML L TV E T,
4CPU=Z> 7 X2l —varE—RESERIALaY 7 4 X2 b—2 gV E—RT

X SCLK, WE_N, BXO'CLKHOLD Nt > ZdfH L, CPUa Y7 4 X2l —T3
VE—FREMSPIBLUSSPI 2> 7 4 Fal—varE— RET—4 " A&t

HLET,
R

AT 4 Fal—artr . ar 7 4 FXal—alEroLEBLINa T ¥ 2
L—ya B UOBRE - 77— a oL, 5ary 7 4 ¥al—va L EUE
SR LTLEEN,
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4274 Fal—ar7atkR

a7 4 Falb—gryrukzX

Gowin FPGA [XEFEHR A%, w1k, SRAM 27 4 XL — 32,
VAT T Tl W ODPDREARET, FOoarT 4 Xal—
a7t AKX 41 1ITRLET,

UG290-2.4.1J 10(107)




41 BREAIA I T

4274 Fal—ar7atkR

X 4-1 Gowin FPGA D27 4 Xalb—v a7k X

Power up
(VCCIVCCO/VCCX
meets power supply
requirements)

READY and DONE
pulled down internally

RECONFIG_N =Low
or READY=Low

Initialization

RECONFIG_N=High

READY Pulled up,
MODE value sampling

RECONFIG_N=0 or

Configure SRAM
according to
MODE value
and verify

READY=0

All configuration data

RECONFIG_N=0 or received

REFRESH command
received

DONE=1
RECONFIG_N=0 or
REFRESH command
received User Mode

41 BFEBAZA IV T

EBFEEATIZ, FPGANDO/ XU —4 U+t b (POR) [BIE&23ENE % B

UG290-2.4.1J

BLET, POREIKIZ, AMT IO DAL A v E—H U ZARTEBIZH D Z
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4274 Fal—ar7atkR

41 BREAIA I T

& &R L., VCC/VCCX/VCCOn EBIR L — /L 2B L £,
VCC/VCCX/VCCOn BEMED U &~ L)L E R A3 L (V'Y B
VAL SN D EIR L — VX, T34 AT L2870 £97), POR [H]
KNI &y MEB &M L. FPGA 2NIHk 7 ot A 2Bt L £,

READY {5 L DONE [EEM Low IZ A X T v &5 & F 81 R THH

{LIRREIZ 72 © F97°(1X 4-2),

X 42 BIRBEAZ A IV T

VCC/VCCX/VCCOn J

READY

DONE

tINTL

VA

VA

F 4112 KT ZADPOR TV o — L REHTHERL — LA R LE

7,
# 41 %F 34 2D POR BV 2 — A BNEHTAEBRL—/LV

v —X FINA A POR & o — L RNEEMRT A EIR L —/L
GW1N-1
GW1N-4 VCC/VCCX/VCCO1/VCCO3
GW1N-9

GW1N
GW1N-1P5
GWIN-2 VCC/VCCX/VCCOO0
GW1N-1S VCC/VCCX/VCCO0/VCCO2

GW1NZ GW1NZ-1 VCC/VCCX/VCCO1/VCCO3
GW1NR-1

GWI1NR GW1NR-4 VCC/VCCX/VCCO1/VCCO3
GW1NR-9
GW1NS-4

GWI1NS GWINS-4C VCC/VCCX/VCCO0/VCCO1
GWI1NSR-4

GWI1NSR GWINSR-4C VCC/VCCX/VCCO0/VCCO1

GWI1NSE GW1NSE-4C VCC/VCCX/VCCO0/VCCO1

GWI1NSER GW1NSER-4C VCC/VCCX/VCCO0/VCCO1

GWI1NRF GW1NRF-4B VCC/VCCX/VCCO1/VCCO3

GW2A GW2A-18 VCC/VCCX/VCCO3
GW2A-55

GW2AR GW2AR-18 VCC/VCCX/VCCO3
GW2AN-9X

GW2AN GW2AN-18X VCC/VCCX/VCCO1/VCCO5
GW2AN-55 VCC/VCCX/VCCO3

GW2ANR GW2ANR-18 VCC/VCCX/VCCO3

UG290-2.4.1J
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427 4 Fal—varrukx 4.2 #WI#k

4.2 FHL

4.3 #ERR

R —F Uty AR READY £ & DONE £ % Low (I /L& 7
35 L Gowin FPGA X3 <IZ AE U IR ERBIC 22 0 £9, FIHI IR
BOEMIZ.FPGAND 2y 7 4 Xal— a3 SRAMA 2 U T 452 &
<7,

FPGA 1%, ROTXTOFMENT-T &, HIHEREN NSy P LE
‘a’—

o UIHLIRFEDEEMI AN INITL 2 2 T\

e RECONFIG_N ¥ High T4

e READY v’ %, M1 KT A4 72 X - CTHEHIFIC Low (27 V& 7
ENdZEEHY A

READY vt 1%, #IHMEEME T 2 SOMEELZ 2L L £,

1. FPGANHNED a7 4 F 2l —2arSRAMAZZ U T LTWnWAHZ &
o LET,

2. ANELT . HANCE>TLowiZTVE T &Rz & 12 FPGA 23]
HLIREENS X v T 50 EMTEET,

READY v'o D H ERY =y UVEBH LT2%., FPGAZa 7 ¥ =
L—3 g IRBEIZZA D £9, MODE v ORREIZS U C, FPGAND =t
74X 2l —rarySRAM FsFIERE—RFRTar7 s F¥alb—3
VTCEFET, FPGARa L 7 4 FXal—ya T —HE2ZELTWAHIE.
NERREIZ READY B U720 Il CT& £9,READY B> @ High L~L%,
AT 4 X2 lb—ra TR EARER THDHZ LE/RL, READY B
D Llow L~ULE, FPGA 2> 7 4 Fal—a i —nbh | EFIC
FECE W EARLET,

44 A7 T 0

UG290-2.4.1J

TRToar7 4 ﬂe“: L—varsr—2%ELLZIE L%, FPGA X
T AT IRBEIZAD NESO DONEJREEE w 2112ty F LET,
VA 7T v REETIL. FPGA IR OBAEZNERICEITL £,

1. Z7e—LiihESE (GOE) AT 5L, FPGA @ 1/O 253/~A A
VE—H U ZRBEEKT L N0 eSS S RET LT VY b
rex R LET, Fe—Uty MUty MEE (GSR) #1112k
v hTBHZLICED, ATMEENFPGAND 7 ) v X7 1w 7IRREIC
WEEHZ L0 ZENTEET,

2. Zua—\)ty MNUEy Mgs (GSR) &7 u— " )LEXALEME
7 (GWDISn) %ZfiELE3, 7 a— IV EXIALBNGE B2 G
T 5 & FPGA 23N RAM Ot T — % 238> C EEEX T 50 %
SZEMNTEET,

3. AMFDONE B> 2 A LET, AT 5 &, DONE B 38 H
DA =T FA 1012720 £9, DONE t 2450 & sl iz
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4a 7 4Fal—varruaktx 45 22— —F—F

Low ([ZFNHF T 5 LIV, FPGA%Z DU = A 77 v IREEITLR
DI ENRTEET, DONE B> Highlo7vT v 7Fsivd &, FPGA
T =2A 7 T7 v REEZETL, 22—V —F— FIZAD T,

45 22— —F— R

22— —F—RICAD L, FPGA TGt LBl A 2 3 I T L E
9, FPGA X, D3 DDA XV IR NI TENDHETC2—F—F—FKD
FFEITRY FET,

e RECONFIG_N B> M D Low IV F T SjET
® L7 4F¥al—i g i— S REFRESH S E S £
o FHRMNATRHRIZHERAINET

FROI DDA EDRFEAETHE, FPGAITZ 7 1 Falb—a

Tt AZHELET,

UG290-2.4.1J 14(106)




5a 7 4FXal—T g

51 a7 4F¥al—arbt'rol A MBI EMA SV a v

vayv

a7 4 Fa2lb— gV

Gowin FPGA 5Lk, WHJITAG =2 7 4 Fal—T gy, v AHA—
a7 4Fal—vary, Ab—TJary74¥alb—vary, YIT)a
V7 4 FXal—vary, NIl ar  Xal—grnl, a—#—
DS =— A5 T 8 FES8ERhar 74 Xalb— g UE— 2R
—hLET . Tl oI Tear7 o Xalb—ra U ZBEET L E UL,
MBS LTCary 74 Xalb—yva Y BERZFEEO IO ITRETHZ L
MNTEET, IbiIZ, 2= —IWBILLTar7s¥alb—rar e
CEMM LU TR e 2 EBT 52 6T ET,

5020 7 4 X2l —aryProl R IBIONSEILTS

511 a7 4Falb—varsErsOU X b

#F5-1121%, GOWIN I av% 7 Z—FPGA D+ _RChHhar 7 4
XFal—varEEor' b, Far 74 X2l —a T — RHEHI
NAECBLIRF v IR r— 0 O AEERRENTWET,

#5174 F2lb—TaryBr0U X}

16 5 GowinCONFIG

B X TA

“ 7 TAS oGy |EC | SSPI MSPI | DUAL | SERIAL  CPU
RECONFIG_N I Yes Yes Yes Yes Yes Yes Yes
JTAGSEL_N I Yes
TDO @] Yes
T™MS I Yes
TCK I Yes
TDI I Yes
READY I/O Yes Yes Yes Yes Yes Yes Yes
UG290-2.4.1J 15(106)




53,7 4F¥al—v 3By 54 av74Fal—arsErolAMNBLIOEEL ST g

ey GowinCONFIG
=% o
“ 7 TAS PoGy |EC | SSPI | MSPI | DUAL | SERIAL  CPU

DONE I/O Yes Yes Yes Yes Yes Yes Yes
MODE]2:0] | Yes Yes Yes Yes Yes Yes
SCLK I Yes Yes Yes
CLKHOLD_N/DIN I Yes Yes Yes
WE_N/DOUT 0] Yes Yes
MI/D7 I/O Yes Yes
MO/D6 I/O Yes Yes
MCS_N/D5 I/0 Yes Yes
MCLK/D4 I/0 Yes Yes
FASTRD_N/D3 IO Yes Yes
SI/D2 I/1O Yes Yes
SO/D1 I/1O Yes Yes
SSPI_CS_N/DO IO Yes Yes
SCL I Yes

SDA I/O Yes

HR

o HR—FENDZAL T4 X2l —arBT—RITARAARER =L -> TR
R0 FEIT, IOV TIE, 337 4 X al—varyrET—REZRLTLEE N,

o Kar 74 ¥al—1 gl E—RTORFELVDERIZOVWTIZ. 6T 7 4 Fal—
TarE—RESRLTIEEN,

ol

5.1.2 ¥°> DL EA

UG290-2.4.1J

/O % KIBICRIH+ 272912, GOWIN & 2 =t %7 % —FPGA #L5h1%
a7 4 X2 L= a UV EBREDOINOICKRET A xR — L FE
T, TXTOVY —XDFPGA TlX, NU—T v 7%, a7 X2l —
varvBEEr a7 4 X2 l— g ENAHETCT I AN N Tar T
A F¥al—varbBrt L EHENET, a7 X2l —Ta UK
B E, TR AT —F—FNIZAY, 22— —NEIRL7=LHEI
F T g NS T OREZ FEI Y 4 TE 9,

R

A= =R LEA T T a VERET D & &, B ONBYIIHSRIREN T 31 2 =2
VA X 2= a IR RIEEVWEIICT A ENMETT, 27 4 F a2 b—
v B A 52 DHERORAE, LA FIT L Ca— Y —F— R TE TS 5 0H
U

AT 4 X2 b—Ta DL ENMA TV a TR 21T ERD
<9,

£52ary74F¥=2lb—varyVrOSELT S av

4 F7va v B

JTAG PORT VAVE VI NIN = TMS, TCK, TDI, XU TDO (FHH D =
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52 7 4Fal—v gy

51 a7 4F¥al—arbt'rol A MBI EMA SV a v

UG290-2.4.1J

L T a v B
V74X al—arr LTHERAESR
F£9, JTAGSEL N (X GPIO & L CfEH &
nEd,
JTAGSEL N IZH D a7 4 FaL—v
ayBEUELTERNENNET
® JTAGSEL_N=0 04,
TMS,TCK,TDI,TDO iZ=2> 7 4 ¥ = L
D O ITHERK — gyt L UERENE T,
® JTAGSEL _N=1 04,
TMS,TCK,TDI,TDO |Z=> 7 4 X L
—3 g U THGPIO & LTSN
9,
. - SCL & SDA X, a7 4 FalL—
L MNIRRe .
77 Ak MR aL e LA SRET
#C PORT SCL & SDA i% T4 Xa L S
— . LT 4 F 2l — g K
&5 D z
WO VO | 2 Gpi0 & Lchifl sz
SCLK, CLKHOLD N, SSPI CS N, Sl
7 7 L MIRAE JOSOFHEHDay 7 X2l — 3y
vt LTHERENET,
SSPI PORT
SCLK, CLKHOLD N, SSPI CS N, SI#
D 1O ITHERK FOSO ka7 4 F¥aLb—ra KT
GPIO & LTfEHENET,
. e FASTRD N, MCLK, MCS N, MO 3Lt
RPN E — -
774V MR MI X GPIO & LTl S E
MSPI PORT FASTRD_N, MCLK, MCS N, MO & X
SC AR OR 357 M Tz 7 X 2L — 3 & TH# GPIO
LTSN ET,
F 7 4L NIREE HOay 7 4 X¥al—var by
RECONFIG_N i . a 7 4 X2l —a & THGPIO & L
WD z °
BHEOVO MR | o< e
AV AN HEfHoary 7 4 Falb—vg By
READY . . a 7 4 X2 L —1a & TH%GPIO &L
85 D z h
BIHOVO M | pem s g4,
F 7 4 )L MIREE HADa 7 4F¥a2l— g B
DONE . . a7 4 F¥al—a UK THGPIO & L
ik z X
BROVOIME | sz,
e
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5arv7 4F¥al—varby 52 a7 4FXal—al Uo7 ) r—ray

[11JTAGSEL_ N NAR T 4 7 ERTWRWT A ZDE JTAG v o D% Eik %
TRy TTHEXI MOE Y NA RN —ATF—FRar 7 Xl —a I
FHz20EH0, XU—T v 7RO MODE 2 FPGA #2207 4 ¥ 2L —Y 3 v
95 MODEfECARWZ L 2MERTHZ L MR L E4, U —7T v 7% O FH) JTAG
Oy 74Xl —g %, T, R Ta—HPF—MODE IZAY . JTAG 1% GPIO
(2720 £, LittleBee®~ 7 2 U —FPGA Tl%. MODE [2:0]=001 ® 4. JTAGSEL_N
vt JTAG ® 4 B2 (TCK, TMS, TDI, TDO)% [RIFFIZ GPIO & L CRETE 7
N JTAGSEL NICE»TJTAGE v 23y 7 4 Fal—varybErt LTETT D
ZEIITEEHA, ROMET—RTEILTHIENTEET,

[2]SERIALLX CPU = 7 4 Fal—i g U E— NEfhoar 7 1 ¥al— g U F
—REEUEHFELTWED, B4 IZ GPIO ICRET 5 Z LT 8 AN, FEH:
Far 7 4FXa2lb—ralET—RTIEGPIOICHRET A ENTEET,

v DL El

1.
2.

3.

Gowin Y7 h =7 TCE VDL ENEZRETE T,

Gowin Y7 by =7WNTTav=7 NeflEET,

A =2 —/3—"T, “Project > Configuration > Dual-Purpose Pin” % &R
L3 ( 5-1),

KIET AT a Nl TF ey 72 ANNTE X OZEMERE L ET,

X 5-1 ¥ DL ELL

W Configuration |- B e

| Synthesis I Flace & Route Imal-Furpese Fin | BitStream |

Download Mode: |JTAG -

Use JTAG as regular IO
Use S5PT as regular IO
Use MSFI as regular I0
Use READY as regular IO
Use DOFE as regular IO
Use EECONFIG N as regular IO

[ 0K ][ . ][ R ]

5227 4 FXalb—arb Uo7 SV r—va v

UG290-2.4.1J

RECONFIG_N, READY, L U'DONE ' 1%, £E— N THEHAIND

T, oy 4 Xal—va i, T Y AA—2 g U In e
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53,7 4FXal— gLty 52 a 7 4 Xal—a Lot Yy —2 g

T HHAOa 7 4 X2l —2a VUi dBmFoOr  cHETEET,
* 5-3 B Di#EE

=

BERE DR

RECONFIG_N

a7 4FXalb—rarvrE LTHEHENSYE. RECONFIG N
[ZNERDEFTNT VT v T O A e T3, RECONFIG_N I/,

TI07 47 LowThHY, FPGA 7/ o3I/ a7 4Xal—
arolty b XD eikREx FEEL L 9, RECONFIG_N 7% Low
WCTNE T ENDHRE, FPGAIZa 7 4 X2 b— g Tx/iL
720 F¥, FPGA DT —7 v 7HiL High L~ VA MR 50 E
BHY, BEN1IVDEARELZRICEBHRTEET,

a7 4Falb—varyvr L THEHSNASGA. 1 DO/ R
ME72s 25ns UL E@ Low L)L C GowinCONFIG = 7 4 F =2 L —
g F— REEEL . T34 2D MODE & EHEICIE->TE v I\x ~
V—L7—2%20ua— RRTH50LERNHY ET, £/o, =—F—I%,

D9y7®fuﬁ§iyﬁmiw\:@Ey@bvﬁ%#%wx&
VA RXTEET, GPIO L LTSN AGEIE. HAOIZOHRMEH
TExET, av74F¥alb—arZRBHEEDITT. £ENTS
& & RECONFIG_N O IHIEZ High (23 2 L3 H D 17,

READY

inout >, READY (X777 « 7 High TH VY, Highlc7 Vw7 v 7
ENTFHEAICORFPGA T 7 4 X al— g 0 TXxFT,
READY 7% Low [ 7V & 7 v EnT-tkid, T OREERIE T 51T
?N4xawﬁ7i?/7itiRameGJqu)ﬁ@M£f
7,

a7 4 Falb—Tarvr bt LI GA, WO 08
A BIEFPGA A 2L 7 4 X2l —1a v CXANE I MERT T
ENTEET, 274X alb—Ta VFENWEIND &,
READY fE 572° High 1272V £§, 27 4 Fab—a 0 kRIkL
=56, READY 15528 Low 12720 £9°, ANWZ A TO5EE, 2—
W1 READY1;:77—€/$°.E’J Low iZFNVE T LT, a7 4%
1V~V3/7mﬁxéﬁﬂéﬁé EMTEET,

GPIO & L TERH SN2 %A1E. input % A4 7 £ 7213 output % 1 7' &
LT@%T%&?;GHOAﬁELTﬁ%?%%é\3/74#;
L—3 3 9 5HIC READY OFHIfEE 1 IZ T2 HERHY 7,
ZFIOLRWVWEFPGAZ a7 4 X2l — gV TEERA,

DONE

inout >, DONE %, FPGA = 7 4 X a2 L—3 a v Ok &2 R~T
BET, av74Xalb—a 2Lz 5, DONE {2 513 High
WTNT v 7 ENET,

a7 4 Falb—raryvrbt LTINS A, HAOE 08
A FPGAD a7 4 X2 b—a VNI LN E 2 mERrd 2
EMTEET, a7 4 F¥alb—a Bl L-84 . DONE 3
X High IZ72 0 . T3 ZFEEIRBICRV 5, 207 4Fa b
—Y g T ubBARKRERELIZa T X2 L—2 3 VR L
72346, DONEfE 5 Low DEFIZ0 9, ANXA TDOHE
2 —H— I DONE 5% EXMIZ Low [IZ 7V F o LT 2—H—

UG290-2.4.1J
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52 7 4Fal—v gy 52 arv 74Xl —val B rolige:T ) r—va v

v 4

FERE D EHH

T—R~DZY N EZELEDZ ENTEET, RECONFIG N F

7213 READY 23 Low D Th oA, DONEF5H Low D F F

W72 F9, JTAGHEZHH L TSRAM A a2 7 4 X2 L — 3
3556, DONEfGRA MM L T 7Ea0,

GPIO & L TIEH SN2 5A1E. input % 4 7" £ 7213 output % 1 7" &
LCEHTEET, GPIO AT L LTHEATZHE, 274X

L—3 a3 9 5H1IZ DONE OFIHELZ 1 1T 5 0LEXRHV ET, £
HFILBWVWEFPGAIIa Y 74X 2 b —a v ORTRIZZ—Y—F
— RIZABZ LN TEEHA,

MODE

GowinCONFIG & — Ri#&R({E 5 GowinCONFIG E— RDOEIR 'L &
L TC. MODE [ZNERDIFNTINT v TS A E T, kKb
v MEIZ3 By h T, FPGA 33U —7 w7 7213 Low L~LoX
JVAD RECONFIG_ N % N U T35 &, 7734 21X MODE fEIZHE >
THtd % GowinCONFIG HREEICA Y £9, GOWIN I =2 %7

2 —D% FPGARLYL S ) — XD MODEEICK T D a7 4 Fa L
—YarE— NIZLRLRY ET, Ny r—IIZ K-> Tk, MODE
EUMBERICR T 4 T ENTWRNWZ ERNHY T, AT g

V7 IFLTWVWRVMODE B %, T3 ANTHEM SN TWET,

LI, ST EHT AL AD Pinout ~==2 7 VESHLTLEE
VY,

MODE #% GPIO & L T3 5455613, input Z 1 7 £ 7213 output

A TELTHEHTEET,

MODE B> T2 5AalE. ENE AT HTOITHNNT—T v
7450, £7213 Low L~LTRECONFIG N % b U 44 2 L3708
b ET,

JTAGSEL_N

AT 4 X2 lb—varBrl L HEHSNDSHE, NEOFHNY
VT T EFFOATNIE L TT, Gowin VY7 F =7 CTJTAG B %
GPIO L LTCZHEMT DL IITRELTSGA. NV —T v 7 LTE
Wicary 74 ¥alb—var Lk, JTAG E L GPIO I
JTAGD a7 4 Fab— g UEEBIRIENZ R0 £, 22— —X
JTAGSEL NG 5% Low I N A T T 52 LIZL > THILTEE
T2 —F—=NITAG ' DL HEALZFHE L TORWEEITIXJTAG
DAL 74 Xalb—ra UEENFICHEHTEET, GPIO & LT
SN %5 input ¥4 7 £ 7=1Toutput ¥4 7 & LT CT&
7,

R

GPIO ®¥i4 . JTAGSEL N ' & JTAG @ 4 v°2(TCK, TMS, TDI. TDO)
VA A HEAY 72 B T3 - JTAGSEL_N 23 GPIO IR E S N-H4. JTAG
Eliary 74 X¥al—varr LTORERTE £3, JTAG 28 GPIO
ICERE SN A JTAGSEL N B a7 4 Xal—va B LToO
AMEMTEET,

LittleBee®~” 7 I UV —FPGA Tl&, MODE [2:0]=001 ® 4. JTAGSEL_N &' &
JTAG @ 4 £ /(TCK, TMS, TDI, TDO)% [ GPIO & L THRETE 428,
JTAGSEL NICE»TJTAGE V2 a7 4 X2l —va B LTETTD

UG290-2.4.1J
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52 7 4Fal—v gy

52 a 7 4 Xal—a Lot Yy —2 g

v 4

FERE D EHH

ZLETEERA, ROMET—RFTIXETT L ENTETET,

TCK

a7 4FXFalb—varvrt LTSNS E. AE S TT,
JTAG E— RliZBIFTA VT Vvravy 7 A T3, GPIO & LT
SN DEA T input 4 7 E 7T output ¥ A 7L L THREA CTX
EIERS

TMS

a7 4FXal—varEr LTHERASNEES
wTVf%%Olﬁfyffo

JTAG E— RIZBIFTAV U 7 VvE— KA E L TY, GPIO & LT
H éﬂéiﬁ/\ i input % 4 7'£7=lToutput ¥ 4 7L L THETE £
D

HoF5uNT

TDI

a7 4 Xalb—varyvr LTERESNDSGAE. NEOHWT
T TR OANTIE L TY,

JTAG E— RIZB T AV I TNAT—HZ AT TY, GPIO & LT
HEh o568 . input ¥4 7 7-iFoutput ¥ 4 7L LTHEH T &
7,

TDO

:y74¥;v~yayﬁykbfﬁ%ém5%é\mtﬁyfﬁo
JTAG E— RIZBIFA U 7T —2H e T3, GPIO & LT
MEh s i input # A4 7'E7=iFoutput ¥ 4 7L LCEHTX &
ER

SCLK

a7 4F¥Falb—rvarvr bt LTERSRAEA. ATE S TT,
SSPI, SERIAL ¥ XU CPU &— | kfé?ﬂ/ﬁlﬁt/fﬁ‘
GPIO & L TIERH S5 5A1X. input % A4 7 £ 7-1% output % 1 7' &
LTHEHTEET,

CLKHOLD_N

a7 4FXalb—varvrl LHERAEIRDEAE, NEOHW
NT v T OANITE L TT,

SSPI & CPUE—RiZBIT 57 ry 7wy 7y High L~LAT)
C SCLK (ZHH T 2 BAER AN/ D . Low L~L AJJ T SCLK |2
KT D EAEN N2 £9, GPIO & L THEHINAGAIE
input # 1 £ 7=iFoutput ¥4 7L LTEHATE £,

SSPI_CS_N

AT 4 Falb—varvrl LTEHASNDSE, NEOFHN
NT v T hEFFOAIIE LTI, SSPIE— RiZB 52T v 7L 2 K
55T, 777 47 Low, GPIO & L A SN DHE AL, input ¥
A 7 FiiToutput ¥ A L LTHEHTE £,

Si

AT 4 FX¥alb—varBrl L THEHASNDSS AT T,
S$N%—F BT I TV T—Z AJE T, GPIO & LTHE
A a6 input 4 7 7-iFoutput ¥ 4 7L L TEH T &
ER

SO

:y74¥;v~yayﬁykbfﬁ%éhé%éxmﬁﬁyfﬁo
SSPI E— RiZBiFA2v V7 sr—42H v T9, GPIO & LT
H éhéiﬂ/\ Tiinput Z A4 £ 7=iFoutput ¥ A 7L LTEA T %
ER

MCLK

a7 4 X2l —vart bl LTHERINASES. vy T,
MSPl 2> 7 4 X2l —YarvE— RO 7 ey 71X . FPGA O

UG290-2.4.1J
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5ary74Fal—varr 52 a7 4FXal—al Uo7 ) r—ray

L4 MERE DA

YFoTF = ERINET, AL —Z2 O AR
#iPHIE 2.5 MHz~125 MHz T, H7)E#%037 7 4+ /L T 2.5 MHz
T9, MSPlz> 7 4 Fal—2 g F—KiZ125MhzD 7 v
EYVR—bFLERA, A F v 7 F T L —ZOFEMIZOWTIL, %t
ST DT NRAADT—H 2 — hESRLTLEIN,

MCLK D8 fElX,. 52 12R7T X912, Gowin V7 7 =7
AVHE—T2—ATERTHIENTEET, A=ma—1"—)b
“Project>Configuration” % %R L, “BitStream” ¥ 747 U v/ L
T, “Download Speed” Ku v X7 X R MCLK @ JE %
Dz EIRLET, GPIO & L THHINDEAIL, input # A4 7%
7ZiXoutput # A 7L L THEHTX £9°,

X 5-2 MCLK B DR E

W Configuration l Pl X
| Symthesiz | Flace & Koute | Dusl-Furpose Fin | BitStream

Ensble CRC Check

[] Ensble Compress

[7] Enzble Encryptien

Key (Hex): |00000000-00000000-00000000-00000000
Ensble Security Bit
Download Speed OMHz):

SFI Flash Address:

USERCODE :

o [ome ] [

:/74#;v~ya/t/kbfﬁméhéﬁm\mﬁt/fﬁ

MCS N MSPI &— K| TE)?;/7’{Z V7 MEZT. 7277 47 Low, GPIO
- kbfﬁiﬁﬁéhé Al input % A 7E7=1F output ¥ A 7L L THE
S
AT 4 Falb—varvre LHINGSGE. A B TT,
MI MSPI £— RIZB T 5 U T VT —# AJJE - T9, GPIO & LT
HAENns561%. input A4 FE 72T output ¥4 7L LTHEHTE %
ER
a7 4 X2 lb—varrE L THERASNDSGE YT,
MO MSPI E— RiZB T 5V 7 AT —42 e T9, GPIO & LT

AEha561 input A4 £ 7ziFoutput ¥ 4 7L LTREATX &
7

a7 4FXalb—varyvrt L TEHSNSGA A TT,

MSPl 227 4 ¥ a2l —a T — RTiX SPl 77 v ¥ 2 B EEEIR
53Rt S E T : FASTRD_N 23N+ OFE L@ OFi A L
FASTRD N F— R(f4 0x03), FASTRD N 28 v — D& dmdEmi A LE— R
Tfoﬁmmowfiﬁmﬁé77//z%%)@7 H— &
ZLTLLEEW, GPIO & LTHERHENDELEIE. input #14 7 F
721 output ¥ 4 7L L THEATE £,
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5ary74¥=l—varyrvyr 52 a7 4FXal—al Uo7 ) r—ray

v 4

FERE D EHH

WE_N

2y 74X al—varEr LTHEIShA5EE, AE LT,
CPU=Z 7 4 Fal—rarE— FROmAH LIEZIALA X—T
IEFEIRE LV  WE_N 3o OadaiH L, WE_N 232 —o
BAIFEZIAZTT, GPIO & LTHEHASNDEAIT, input ¥4 7
F/-lToutput ¥4 7L LT TE E7,

D0~D7

inout £,

CPUa 74 Fal—varEt—RIBIFA2T—Z AV
(8-bit) T4, DO~D7 ® A /1 H A%, WE_N OfEIC Z > THRED
7, GPIO & LT SNAEAIL, input ¥ 4 7 F£ 7213 output # 1
T L TEHTE £,

DIN

a7 4FXalb—rvarvrt LHHERIRDEA, NEOFHW
Ty TR OANE L TT,

SERIAL E— RiZBIFTH IV 7T —X A T3, GPIO &£ LT
fEH SN DEE L input 4 7 E 7T output ¥ & L TREHCTX
£,

DOUT

a7 4 Xalb—varvrt L UERASNDSGE v T,
SERIAL 22> 7 4 Fal—ya T — ROV )T ATFT—H e
T, FPGA 2’0 A r— REEE SNV TV DRI D HRBEE DT /34 A
~DASTE L THEHENET, GPIO & L THEH SN DHAIL. input
2 AT FiiZoutput ¥ A L LTHEHTE £,

SCL

a7 4F¥al—rvartvr bt LTHERHEINSSE. AT TT,
GPIO L LTHHEHEZNAGEIFX. ANMEATELTOAMEHTEE
7,

SDA

a7 4FXalb—rvarvrt L TERINDSA. AN
T7, GPIO & LT SN A5GE1X, input % 1 7"£ 7213 output ¥
A7 LTHERATEET,

UG290-2.4.1J
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627 4FXal—varE—F 617 4 X2l —va VOEEFRHE

a7 4 Falb—varsE—F

GOWIN & 2 =¥ 7 % —FPGA #hi21%, SRAM 7't R |2
Arora 7 7 X U —DO&EMEET A A & A F v 7 Flash %4 ¢ LittleBee®
77 2 —O/NFEAFEEET A ANHY £9, SRAM 7't A% ~_X—
AW LET AL AORNH a7 4 Xal—rarr—Hg, RNU—F
THERDONDDT, NU—T v 7 RIIHI L T4 Falb—ra 750
ENH Y F7, MAIAI Flash 2 2 7o N EREMET A A E, RNU—H 17
CHBRLT—ZIEF  SIUREEIND DT, TAAL R F, BRU—T v TR
IZ AUTOBOOT =27 4 ¥ =2 L—3 3 %£7-1Z DUALBOOT =t 7 ( ¥
2l =Ygl ko THBMICHE a2 7 4 X2l — g 0 TEET,

R =V THR—FENTWHa 7 4 Falb— g F— KT,
RoTFT 4o 783N TWnWAHary7 4 Xalb—2a  ErooBIicBEEL TnWE
T T RTOT AN, ABRPHDITAG 2 7 4 F a2 b— g R —F
L. RERMET XA 2D B8 AUTOBOOT =t 7 4 X2 Lb—3 g v E72T
DUALBOOT =2 7 ¥l — g 2P R—FLET, Far 74X
L —y 3 »F— RO MODE flIx 2720 £,

6127 4 X2l —La  VyOBREEHEE

UG290-2.4.1J

GOWIN a2 % 7 % —FPGA #5121 %, Arora 773 —¢&
LittleBee® 7 7 I U —23H VD £9°, T A ZAZAICRVBEFENLTNDENE D
ME, 274X b—r g VREOMEZ R TOITTIEH Y A, T
INA AL R DTN TN DT 31 2. SDRAM/PSRAM Z#HA4 L TW5
7T T, T R4 S BN TU S FPGA X, DUALBOOT =27 ¢
Fal— g OFEMEEZRWT, GWIN U — XL A U2 > T\
7,

RJ—TF o FBINary 74 Xal—varyOFE

FPGA ® VCC, VCCO. ¥ LN VCCX EJFEJE N/ NEIRIENE 2 /=9
& FPGA IZE# 7 vt A A £9,EBEIXZE L TEY . RECONFIG_N
IIAEBEIEIZ L > T AE T STV ERE A> FPGA NEL RN I
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67 f{Fal—TgrF—FR 6.1 a7 4 X2l —a VOEESHE

UG290-2.4.1J

READY B X ODONE v°> % 7 /L & v7 > FPGA % #1#{t> READY X7 /v
ZINVT v LT, MODEfEZ S > 7V o r>ary 7 4F¥alb—v g F
— RNt Tar 74 F¥al—a v —F 525 L, HiEl> FPGA %
VxA 2T v7>DONE 27 NVT v > —H—F— RIZAD F7,

FPGA DA X — 7 v 77 a2, EREZLZESELILENH Y F
9, FPGA OEJRZEH% D 1ms LUIN., B L FPGA o#i b+,
RECONFIG N B> % 7L LCiER D £/ A, 2—F—%
RECONFIG NV 270 —T 4 7 DOFEFIZTHN, INENL T NT v
TTHZLENTEET, FPGAR Y =A VT v 7ENAHET, T _XTDH
WONO M OiEEmA v B —% 2 AT,

AT 4 X2 b—a T — X OKEIRGET &S OXIRALE I Lo T,
GOWIN & 2 =¥ 7 % —FPGA B OEAEIZIL, SRAM (Zx15 % #1E,
F v F v 7 Flash 1251 284E, F7F ~ 7 Flash Ik 528/ENRH Y £
9, ED 95 BA T v 7 Flash |2k % EAEIL LittleBee®~” 7 X U —HL i,
DIHTHR— k&I, SRAM B LA 7 F v 7 Flash (Zx3 2 #/EiX. 3
RTCOBETHR— SN TWET,

SRAM (Zx9 2 #afE

SRAM O#fEIZiX, T34 2D ID CODE & USER CODE D& L.
FRAADAT —B AL ZAZDIEROFEHLH L. BLIRSRAM O =17
AF2lL—valrDEENET . T A AIDIEa 7 4F 2 b— 3 Rl
\CHER T AN H Y £9, USER CODE /X ID CODE #dF9 55 /34
AP THDIEHINET, TXAADAT—F ALV AZ|TIE
FPGA D=2 7 4 X2 b— 3 VAITED AT — X AMEHRNLE S, 22—
P—1XZDOFEREFBH L CT A, ADAT =X A5 LN TEF
T, AT —H AL TVAZDERIZONTIEEG-1 2R LT X,
SRAM =27 4 Fab—ra HOMGEELE T AR—FLET, EX2 VT 4
By hOHDLT—HITV — KRy 7 FIIRIETE 8 A,

Z v F v /AT F v 7 Flash #1E

A F w7 Flash [ZX T 2 8EIZIX, WHE, Yur 7107, BLUR
AEZR ERBHD FT, AT v 7 Flash 1T IJTAG A ¥ — 7 = — A KM TD
BEECTE, 7oy 7 BT AMHZ UL BT, 7 a v 7 B ORI
DWNTIE, £6-8 LTI TEEW,

R

F > F v 7 Flash(AUTO BOOT =2 7 4 ¥ =2 L—3 3 K 'DUALBOOT =2 7 ¥ =
L—va)aEHALEZSRAM a7 4 Xalb—rarBLOA T v 7 Flash D7 'm
77 I 7S, FPGA I AT =7 v ZIREEAHMER T 2003 % Y | 7»> RECONFIG_N
Foa—/s VAT RYT LT ZY FH A,

LittleBee®~”7 7 S U —D A X—2 5 DT 31 AL, 4 F 7 Flash
7134 7F v 7 Flashz 71 75 AT HHIICSRAM ONEEZ 7 ) 745
VBN H Y £9, LittleBee® 7 7 X U — D FPGABISL D B /3— 3 121,
JTAG Ny 7 750 K7 v 77 L—REWHIKERDY 9, DFD .,
TN A, BUEOEBEREBICHELZ 525 2 L7, JTAGA v ¥ —7
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67 f{Fal—TgrF—FR 6.1 a7 4 X2l —a VOEESHE

UG290-2.4.1J

T — AN L TArF v Flash £721347F v 7 Flash 270 75 AT
xXFT, FurII o P, FALRELFIOa T 4 X2l —Ta T
o TEIERITRETY, 7'm 77 I 7%, RECONFIG_N (212D r—x
NAZRGEZ T IGA T v 77— RE25%T LET, ZOMEIX, 4
TA VEFNEL . BHMICT v L= REnBnWT 7Y r—va il
WHINET,

v D El

Bibar 7 4 Xal—rare— R+ 5848, 22—V —i3a
T4 X2l —ra EUEREICEL > TFPGANEIRSI N2 7 4 Fa b
—a B RCEET D2 L 2R T HOLERHY £, EUNEn i
WIS, TIH OV IO T IE THRIRICABE L, 7 — 2 {mk I C Bl
THE L DHERFF L £, MODE[2 : 0]ix GowinCONFIG 7' 11 7' 2
YT e a7 4 Xalb—varyE— REERTLIEOIEHAIL. E— R
BEETHMLENZWGERIE. ATy TR ERIE IV Z T AR A
HLTHEDE— NICEETEET, V7 v TR0 E, 4.7K ZHELE
L. PAE0 ARBIOSE, 1K ZH#5E L £9,

TR

RECONFIG_N. READY, BXU'DONE B 3% a7 4 Falb— g »E— FICBH
BN TEY, 2a—F—RZNnb% GPIO ICRETEME I NCrhbbT, ar 7 4
X L— g VEMERTETTARNC, MIEE IR C U ERREN TSIy ay
T4 X2 L— g VAR T RLERD Y T,

HRIh D UER
HERE S LD B U #EkIdX 6-1 IR T &0 TT,
X 6-1 #R I N5 LR

FPGA

DC3.3V {] MODEI0]
| MODE[1]
| MODE[2]

||}—c/ RECONFIG_N
KEY

READY | DONE
DC3.3V ¢ > DC3.3v
vZ RV
LED | LED

,
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67 f{Fal—TgrF—FR

6.1 27 4 Fal—a rDOEEHEIHA

UG290-2.4.1J

o I—V—AMODEfEZZEH LI-WEXIL, XA VILAL v TFHBINTIHZ ENTE
FF, W ONDT A AIMODE U NEEBIIAR VT 4 7 EINTELT, Ry
F 4 T EN TV MODE B3NS CHEf &N TV ET,
o JTAGHIKZNMLTar74¥al— a7 544, READY 5 & DONE 5%
WAL T a0
o RUTFT 4T ERNTUVARVWRECONFIG N, READY. L UDONE E N CTAL
I, a7 4 FX¥al—3a iEBir 540,

BARY—T7 v 7BEX R Low L)L TRECONFIG N % hY HTBZA I

VA

HANT—T v 7B L Low L ~)LTRECONFIG NZ FNU T3 5% 43
YIEIE, KM6-2 L 6-3IT"T LD TY,

X 62 FNRNT—T o7 DHAIVITH

VeoVeocxVeco /
* Tportready y
Il
READY £
DOME /
X6-3 U HDHFAILITH
RECOMFIG_N \: f
) Trecfgiw "
READY \; L
;ﬁTrecfgtrd?n Treadylw ;
DONE n—k
Trecfgtdonel

LittleBee®~” 7 X U —FPGA ST T 24 A4 R I RT A —2 (L, £
6-1 12T &80 T,

% 6-1 LittleBee®” 7 I U —FPGA BG{ DH /Y —7 » 7L RECONFIG_N kU H D
ZAIVTNRTGA—H

AR PR BoME | BokfE
RU—=T v TR EM-TRNONS B =

Toottready! | IZE % £ TOWEE(Time from application of Vee, | 501 s 200us
Vcex and Veco to the rising edge of READY)

T RECONFIG_NLow L)L X)L A DI 25ns )

rectolw (RECONFIG_N low pulse width)

RECONFIG_N 26 3 ) = 75 READY D

Trecfgtrdyn Low L~LIZE A F T@Ejﬂ?ﬁ?ﬁ (Tlme from - 70ns
RECONFIG_N falling edge to READY low)
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627 4 Fal—TgrEF—F 62JTAGZV 7 4 Fal—T gy

INT R —

o INT A —H DR w/AME | RKE

T READYLow L L1 2 Diig(READY low pulse
readylw Width)

RECONFIG_N 2.6 F23 ) = ¥7)»5 DONE @
Trecfgtdonel | Low L ~ULZZE 2 £ TOR;HE(Time from - 80ns
RECONFIG_N falling edge to DONE low)

HERD
MODEOQ =0 OE ., T35 ADNU—7 v 7B REH X 200 ys T9°, MODEO =1 D
By TA ADONNT =T » TREHREIL 50 us T,

Arora 7 7 X U —FPGA fULICBE T B X A I T /NT A—H L, £ 6-2
ORI ERBD TT,
#6-2 Arora 7 7 X Y —FPGA R DFE /XU —7 » 7L RECONFIG N FY) & A
ITNRGA—XF

INT R —

s INT A—=ZDEK w/AME | KR

RU—T v TR ZMmT-TRNONS ERY =y
Tportready | I 2 % TOR;[E](Time from application of Vcc, | - 23ms
Vcex and Veco to the rising edge of READY)

RECONFIG_N Low L ~/L )L 2 DI
(RECONFIG_N low pulse width)

RECONFIG_N MBTIRD U0 b READY @
Trecfgtrdyn Low L~YUL|IZE A F ’C“@E?%F'a'ﬁ(Time from - 70ns
RECONFIG_N falling edge to READY low)

T READYLow L /L 3L 2 D1iE(READY low pulse
readylw Width)

RECONFIG_N . b 23 ) = v 275 DONE @
Trecfgtdonel Low L-~ULIZE A F TOFH (Time from - 80ns
RECONFIG N falling edge to DONE low)

Trecfglw 25ns -

TBD -

62]J]TAG 27 4 Fa2lb—T gV

GOWIN Iz #7 ¥ —FPGARFDITAG 27 4 X2 b — 3 v
F— FIX.IEEE1532 B LWV IEEE1149.1 RN U A Y A%y VAKX A — R
ICHELL TV ET,

JTAG =2V 7 4 Fa2b—v g F—FRTlE, GOWINE®EIa %7 Z—
FPGA #iLdD SRAMIZE Y FA N —AF — X AEX AL a7 X
L—y a7 — 23N =2y gl kbivEd, GOWINEI a7
Z—FPGA LTI RTITAG a2 7 4 Fal—r g rF— ReaPhR—1
LTCWET,

6.21]JTAG E— RO

JTAG 2 7 4 X a2l — g — RNIBEETAIE IR BG-3ITRT &
B TI,
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627 4FXal—varE—F 62JTAGa 7 4 X2l —v g

£6-3]J]TAG a7 4 Xalb—aVE— ROV VDER

v /10 5% A 7 i
I NERDEINT L | JTAG B> Z GPIO nb =27 4 Fab— g
[1]
JTAGSELN Ty Y EHEIE, TV T 47 Low
TCK® | 7 a7 A7)
TMSE! ;Tﬁjﬁ@%uvw e RIR
EBOFHTNT L
TDI ;T;ﬁmmﬁ’ 75 A
TDO O T—2 7
HEEE

[1] JTAGSEL_N 1E 5. JTAG E 73 GPIO IZRE SN TWTTF A 2N HE L= &
TZOHBHEMI2 Y £, LittleBee®” 7 X U —FPGA Tix, MODE[2 : 0]=001 ®
&, JTAGSEL_N t'r & JTAG @ 4 ¥ (TCK, TMS. TDI. TDO)% Rz GPIO &
LTRHRETCEETN ITAGSEL NICE > TITAGE v 2 ar 7 4 Fal—i gt
VELTHETTAZLIITEEEA, ROMEET—FTCIIHETTH I ENTEET,
[2] TCK % PCB T4.7TK D7 )VE 7 AP~ T 2 ML ERH Y £7,

6.22JTAG 2> 7 4 ¥ a2 L— 3 »E— FOEKK
JTAG 2> 7 4 Fa b— 3 VE— ROERIIX 6-4 ITRT &0 TT,
X 6-4 JTAG 2> 7 4 X2 L—¥ 3 »E— FOBHEX

JTAG PORT

FPGA

| JTAGSEL N

TDI

A4

» TCK

Y

T™MS

TDO

A

R

=113

JTAGSEL N WAV F 4 7 ENTWRNWTF AL ZDHE, JTAG B 0L Eiba: T
Ny 75 pLEF Moy AN —AT—FRar 7 4 Xal—T g I
HEz2\WEHiZ, NU—T v 7Bl MODE [EZIEEEI 2 7 4 ¥l — g VE—
F(EIH. AUTOBOOT, DUALBOOT, MSPI LIS DE— R)CRET D Z & A HEE L
9, NU—=T v THBOFIMITAG 2 7 4 Falb— gk, T AFa—H—
MODE IZ AV . JTAG B 1X GPIO (272 ) £ 97,

JTAG 2 7 4 F¥ a2l —yarE—ROZ oy 7 BT 40MHz 282 Tt/ %
A,

BHEDOITAG /L7 SRAM 227 4 a2 L—3 3 2Nz C,

GOWIN & X 27 Z —DO AR5 FPGA 7 /3 A A (LittleBee®~” 7 I U

UG290-2.4.1J
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—)DF 2 F v 7 FlashB LMD T X THOL Y —XDFPGAR S OF 7 F
> 7' SPIFlash 7w 77 I U 7HEL JTAG B 2 L TFATT H 2 &0
TEET, REBET A RN SIS AT v 7 Flash D71 77 2
VT EMEOBERT— RIZJTAG 2 7 4 X2l —y g 0 E— RERLTY,
A7 F v 7 SPIFlash D71 7 Z I 2 FHEAEIZ DWW TIEX 6-45 38 LR N
TUHE Y AX U EBRLTLEEN,

EHIZ.GOWIN 2 a7 ¥ —FPGA #LIX JTAG T4 ¥ —F = —
VEEEYAR—RNLET, 2FD. 5 FPGA ® TDO v %k D FPGA
O TDI B c#EsT 5L, Gowin 7u /507 Y7 Ny =T IREER SR
72 FPGA T A 2% HENHJIZEB L CER I 7 X2 L—Yar LE
T FTAV—Fxz—rar 7 4 F¥ab—3a rOERRIZK 6-5 1271 &
B TT,

B 6-5JTAG 74 V—F=—rar7 4 ¥ab—a DK

JTAG PORT FPGA FPGA FPGA
TCK » TCK » TCK » TCK
pd Z
5 I 5 I
T™S » TMS O > TMS ™S
TDI TDI % TDI % TDI >-LZL
A6 w 28 w 50U
<O Z <0 Z <O P
1m O Tho LW O TDO KE o TPo
xe o re o xo

TDO T

A A A

\4

R

DONE, RECONFIG_N, # XU READY 1§ 5 OEFIZRIUIIG U TRESNE T,
6.23]TAG 27 4 FXa2lb—varsET—FDFAIVIK

JTAGE—FDF A I V7 XIE, K6-6IZ-d @Y TT,

X 6-6 ) TAG 227 4 ¥al—varE—RDZAIVIH

Tickp B TWiekh T Tiek

——
TCK | Tickftco
v Tips Tiph Tiekftex |
TOI ‘
™S X X

00 ‘ valid data valid data
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HNTA—=HOEKRIT, £6-4 778D TY,
K6AJTAG 2 7 4 Xab—TalyE—RDFAIVINTGA—F

AP PR FoME | Bkl
T TCKALH D =y b M E 5 F TORFH ) 10ns
tekiteo (Time from TCK falling edge to output)
TCKYLH IR =y VoA A L E—F U ATE
Tiekftex % ¥ TOREfE](Time from TCK falling edge to high - 10ns
impedance)
Ttekp TCK 7 v v 7 ®¥A 27 /L (TCK clock period) 40ns -
Tt TCK 7 v 7 @ High L~ LEEE(TCK clock high 20ns i
time)
Tei TCK 7 v 7 @ Low L~ LIKEf#(TCK clock low time) | 20ns -
‘ JTAG PORT ot v 7 » 7IRf](JTAG PORT setup
ijs . 10nS -
time)
Tioh JTAG PORT ®7R— /L RIEf(JTAG PORT hold time) | 8ns -

624 JTAG 27 4 X2 b—¥a YOFR

UG290-2.4.1J

TAP REEBEH

TARNT 7 BAR— FOREHBRIT, MBLVIUAXELEFTT—HLUR
X &3 L, TDI & TDO oI LE3, @, MmO LV AX | IAX ¥
YLTEWT—Z LU RAY EIRT AR S E T, B D 21 T
7T L CRAINDRTHFIZITCK REL Ro 2D TMS o r ¥y 7 iRAE%

ZLET,
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UG290-2.4.1J

X 6-7 TAP JREEHEMR

1 @'EST-LOGIC-RESE'H
- J

o(" [ RUN-TEST/IDLE ! ___.@ELB?FDRSCA@F____+{$ELECT4R€CA@}1J

TAP V& v k

TMS % High L~yL(n 2wy 7 “1” NWfgRFE L, TCK B T5 2Ll Ep =
ki —7{E5(High D% Low)Z AS LIz, TAP Y v 2 2 Uty k5
Z LT MOIREED TAP REEMMZ T A h Yy 70 ) & v MRREICZEH
LJTAG A v F—Txz—AtT A vy 72y FLET,

B
ol 8 ol

WRrgix, CPU LA &GRZ Y &> F LEH A,

-
—

R

Shift. DR % 7-1% Shift_IR DIREEIC AL EE, TDO OF —Z X TCK O H Fv Y = v
UL AERIZR Y FT,

Shift DR % 721% Shift_ IR DIRBEIC ALK, F—Z I3 7 FLEH A,

Shift DR F721% Shift IR L LK, T—X X7 hEnEz T,

—FRNZ T FENDDIE, T—FDETFME Y kLSBT,

—HUty hT2BE, T TOMGBITY Yy hEND0, By £4,

MBLUARFET—FVVRE

TANaYy 7 &2V tEy NTHIED, IREBEBIILLT O 2 DO REAREE
MARE T,
o MALIYAHZ(IR)AF ¥
o T—HLVURAHADR)AF v

ME LY AZ A% v CEETIL, Shift IRIREEDSES . T — & £ =13
SNLSB 77— A METHE LY AXIZEEENE T, Run-Test-ldle IZ
AoTztk, mBDOEENET LET(X 6-8),

T—H LU RALAX o OEIETIX, /& Shift DRAREEDGA, 7 — 4 %
TIEM BN T — 2 LU AZITEE SN ET(X6-9),LSB 7 7 — A FH)>MSB
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77— A NI FERIEICEGF L ET,
X 6-8 BT VIAREDT I BAZALI VT

TCK

™S
0 I @ . -
Tap states [N O SHIFT-R @ XD XB
(@ :Select-R-Scan @ Exit-R (&) Run-Testdle
[Z) -Capture-R @ Update-R

X697 —FVIREDT I EARAEAIVT
L — § L
0 I == oo ) X oo X oo MR

2P states NI & X @ SHIFT-DR @ p @ xE
‘Belect-DR-Scan ‘Exit1-DR @ ‘Run-Test-ldle
“Capture-DR ‘Update-DR
HH

e GOWIN &Iz 47 %—GWINR). GW2AR)> U — X FPGA (ZH W\ T, ALY
AADOEHEZII8E Y N T,
o BRLELIVAFIZE-T, T HLVAXZDOEIITRLY 4,
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62JTAG=Z 7 4 F a2l —Ta v

ID CODE A H L 3E4H]
ID Code(R'% JEDEC ID Code)iL. FPGA 7 /XA A D FEAM) 72258 A1 15

<7

GOWIN FPGAID Code ®»E XX 32 v R C. T%I!Z GOWIN FPGA ®
ID Code O—3 T4,

% 6-5 Gowin FPGA IDCODE

Gowin FPGA Device Family IDCODE

Device Part Manufacturer ID
Device Family . Bits 11-0 IDCODE
Bits 31-12
h81B

GW1N-1 h09002 h0900281B
GW1N-1S h09003 h0900381B
GW1NZ-1 h01006 h0100681B
GW1NS-2 h03000 h0300081B
GW1NS(R)-2C h03001 h0300181B
GW1NSE-2C h03001 h0300181B
GW1N-2/2B h01206 h0120681B
GW1N-1P5/1P5B | h01206 h0120681B
GW1N(R)-4 h01001 he1s h0100381B
GW1N(R)-4B h11003 h1100381B
GW1N(R)-4C h11003 h0100181B
GW1INS(ER)-4C h01009 h0100981B
GW1N(R)-9 h11005 h1100581B
GW1N(R)-9C h11005 h1100481B
GW2A(R)-18/18C | h00000 h0000081B
GW2A-55/55C h00002 h0000281B

GOWIN FPGA O)pJLJ%Hj ]./FII'J Tl I3 Ox11 T'?—

oAt 2 & AHNT, JTAG OEMEZFHB L £,

LU, GW1N-4 ID Code

1.

TAP Ut > k : TMS % High (Z
TEELET,

IRREMEME 2 Test-Logic-Reset 7> 5 Run-Test-ldle (2 %éﬁiﬂ“
IREEREML 2 Shift-IR [ZER =&, & FMLE ~ b2>5 Read ID 14 0x11
ZEE L, ey FMREOE Y M)BIXET D & FRIRFIC, REEH T
Z Exit1-IR IZER SEET, T7hbb, K iy NOEFRNIZ TMS
I High I22 2 %8R H Y £9°, £6-6 T, 8D ua vy rH A 7L
WIZ 0x11 ZEET 21EFRICEIT 5 TDI & TMS OfEDZ &7~ L TU
F9, XA IUTEK6-11 IR TERY T,

L. 57 my %A 7Ll RaEk L

% 6-6 I E(E T D TDI & TMS EDZEAL

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

UG290-2.4.1J
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g F— R
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TCK 1 TCK 2 TCK3 | TCK4 | TCK5 | TCK6 | TCK7 | TCKS8
TDI value
(0x11) 1 0 0 0 1 0 0 0
Il 0 0 0 0 0 0 0 1
value
4. IRHEFEMR A 1B S Exit1-IR 72 5 Update-IR Z#%H L T Run-Test-Idle
IZFE L. Run-Test-ldle T3 2Ll k7 ay 79 A4 7 vEFEITLET,
5. IREEFEMK A ShiftDRIZER Xt 327 nvy /A 7 vak51L. 32
sy 7Y A7 NVEOEERNZ, TMS Z HighizL, 3270 v 7 %A
7 VD58 T R Shift-DR 7> 5 Exit1-DR Iy v 7 LE¥9, 327
By 7 YA I NAEEETD S BIZ32 By b OF—#(0x1100381B)7
A I FE (X 6-12),
6. [RAEHEM 2 Run-Test-ldle ICFE L £,

6-10 ID Code FiAH UIRE#IK o X F ¥ — b
e

.

\

Start )
/

Move TAP to Shift-IR

A

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

4
Move TAP to Update-
IR

4
Move TAP to Run-
Test-Idle

UG290-2.4.1J

4

Move TAP to Shift-DR

Transfer 32 clocks to
get ID Code
&
Move TAP to Exitl1DR

4
Move TAP to Update-
DR

v
Move TAP to Run-
Test-Idle

N

End

\_/
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X 6-11 ID Code #AH L4-0x11 DT 7B A Z A I T

TCK

™S

|
|

o @@ ADER.
Tap states NI O SHIFT-R @ 4@
™) -Select-IR-Scan 3 -Exit1-R (8] Run-Test-dle
“Capture-IR @ -Update-R
X 6-12 ID Code A LEERDT —F VIRAZDT I BARZA I VT

TAP States SHIFT-DR @xe
Select DR-Scan Exit1-DR (B} Run-Test-di
(2)Capture-DR @):Update-DR

UG290-2.4.1J

SRAM a7 4 X2 lb—a vOFR

S Host #38 U C FPGASRAM 227 X o L— 3 LET,
JTAG #J1 L7- SRAM =2 7 ¢ % = L — ¥ = % Configration Mode Pins

D Z Z T £

Gowin V7 N7 =7 TTF—X AN —ALT77ANVEAKLET, JTAG

wAr

LTLTSRAM D=7 4 Fa2b— a5 T LET, LLFICHES

Host iZ& %5 SRAM =2 7 4 X b—raro7at AEfHEALET(X
6'13)0

10.

JTAG V > 7 &=k L, TAPZ Uty L %7,

T34 AP ID CODE #itAH L, ~vFTH5MnF v LET,
SRAM 3z 7 4 X alb—varahia, SRAM 2 HET D03
WD ET, SRAM ZIHET D FIHEZSRL T EE N,
ConfigEnable 45 0x15 Z 45 L £,

Address Initialize 4 0x12 Z X5 L £ 9,

Transfer Configuration Data fi4 0x17 Z 515 L £ 77,

IRTEREN & Shift-DR(T — & L ¥ A ¥ ) |Zi&f X &, 97T Bitstream
Data # fix LA E > F(MSB)2»BIIEIZE(E L T Run-Test-Idle IREEIZ R D
F7
Config Disable 45 Ox3A #1515 L £ 7,

Noop 43 Ox02 # 155 L, 27 4 Fal—TarFabBARKT L
EJrae

Configuration Data % V) — K3 v 7 LW 54 SRAM GitaH L 7 et
AEBBLTLIEEN,
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X 6-13SRAM D27 4 Xalb—aryFuekX

See Read Flow

_N{

End

SRAM Erase (Option)

A

/

Config Enab
(Ox

Transfer

le Instruction
15)

A

/

Transfer
Address Init Instruction
(0x12

A

/

(Ox

Transfer Write Instruction

17)

A

/

Transfer Bitstream(MSB)

A

/

Transfer
Config Disable Instruction
(0x3A)

Y
Transfer
NOOP Instruction
(0x02)

s

N

(e )

SRAM ZtAH L7 2& X

ZHE :SRAM 7 — X137 74/ b TU— Ry 7 TEEH A,

FPGA ® SRAM = U 775 SRAM 7 — % Z 5t~ L E9, £9 . SRAM
DEZIALFEHZEF 2 YT 0 By MSecurity Bit)) 27 f Falb— g
YEINTOWRNWZ EERIEL TS EE W, BEXx 2T 1 By MIETRO
T2 EREL, T X2 T 4 B TLOIMEHESNET, X

See Read Flow
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U7 4 By hORENTE T, SRAM 226 553 %57 — #1339~ T 1(High

LUL) T,
17— RHZ, FPGA IZEXIAENTT —HXIZXH L TCRC F=v 7 %5E

fFLET

£ 6-7KT XA ADSRAM 7 RLZAE LT RLRAER S
FRA R 7 RLZARE (Ey M7 FLXR) 7 KL RE
GW1N-1/GW1N-1S/
GW1NZ-1 1216 274
GW1N-2/GW1N(R)-4B/
GW1NS(E/R)-2(C) 2296 494
GW1N(R)-6/GW1N(R)-9 | 2836 712
GW2A(R)-18 3376 1342
GW2A(R)-55(ES) 5536 2038

bR

UG290-2.4.1J

6-14 (ZFi At L7 0 ZDFE LW T,
ConfigEnable 4y 0x15 Z4{5 L £7,
Address Initialize iy % 0x12 #3155 L £,
SRAM Read 45 0x03 #i%{5 L £,
IRBEREMR % Shift-DR(T —Z L P A )NEB S, 7 R AR SITHY
TH7uy EFEERFELET(ERET7T M), ZEOr7 vy 7 2k ET
% L[RIFEIZ, TMS % High i L, Exit1-DRICY Y7 L9, Z 0
A, TDO R THIET 2R SOTFT—X ZamAH LET, KREIC,
Run-Test-ldle (2 L £,
FlE4 280 L, EFR1OOT RLAOT—X kAT &, Z0
T RURITHBEMICRBEESNET,
Config Disable %145 0x3A Z =5 L7,
Noop finfr 0x02 Z X5 L, @t L7 m e AT LET,
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UG290-2.4.1J

X 6-14 SRAM OFHEAH L 7 rE& A

e )
( Start
o

Y

Transfer
Config Enable Instruction
(0x15)

Y

Transfer Initialize Address
Instruction (0x12)

Y

Transfer
Read Instruction
(0x03)

- —

—»—Next address is valid ———

—

|
Y
v

Read data of one address

Compute the
checksum(16bit)

Transfer
Config Disable Instruction
(0x3A)

SRAM %#{HE7 5 FIE

VERH Y £9, FIA

aobhwnNPE

ConfigEnable 43 0x15 Z %{5 L £ 7,
SRAM Erase 47 0x05 #1515 L7,
Noop #ir4 0x02 % 415 L £,

PEAES 5 2>, F£ 7213 Run Test 2~10ms,
SRAM Erase Done fii45 0x09 % 148

SRAM ZH a7 4 ¥ a2l — 335846 BEfFED SRAM #HET 5

LEY,
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UG290-2.4.1J

6. Config Disable fiiy 0x3A 2158 L £ 7,

7. Noop 45 0x02 # X5 L, 7REARMK T LET,

B

EraseSram(0x05)# 13, Noop(0x02)D k{514, THETE T £ THARRFMALETT,

GWIAN()-1 DAL 1ms DILE T,
GWIAN(*)-4 DBAE 2ms 3LE T,
GWIAN(*)-9 DA 1T 4ms 3LE T,
GW2A(*)-18 DA 1T 6ms 23U FE T,
GW2A(*)-55 DA% 10ms BT,

FvF v Flash o7 rS5I 0

FoF v FFlash D775 I 71001%, @EOTaTFI 7Ly

TTTORTIa T I TR ET, 20070 T IO T a—
F v — F&X6-15 L X 6-16 [T R L E T,
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X 6-15 BE DT s T IV 7FIE

Start

0

Verify ID
Code

Read Status DoneFinal=1—»| | Erase SRAM

¢

DoneFinal=0

Erase Flash -<

4

Send Reconfig

Instruction(0x3C) DoneFinal=1
And

Sleep 10ms

Read Status

f

DoneFinal=0
If need to read back to verify data,

Please use "Readable-pattern” at the 1% Y-page of the 1
X-page.

Program Flash

Stop

@
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X616 Ny 7 7S50 Ry 5 I 7FE
1 Start )

Verify ID
Code

Erase Flash

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

st

Program Flash

1 Stop )

> v 7 Flash DiEE
GOWINGWIN > —XD4 > F v 7 Flash A€ VX, 7ur/I3I7
AZA > F v 7 Flash Z{HETHXLERH D ET, 7—F X2 VT 4D
72, A F v 7 Flash 1ZF v 72K DOHEEDOHRZ VR — b LET,
BHIE, GWIN > U — XD A > F v 7 Flash ., JTAG 7 u /' Z I 7
BB OBEMIL, TNENELD F9°(5R 6-8),
# 6-8 JTAG O TCK JA ¥ E Rk
FRA R TCK J&H £ & FukAxa— R

NS 1.4MHz ~ 5MHz H
GW1IN(RF)-4B
GW1N(SER)-4C
GW1IN(R)-9(C)
GW1INZ-1

GW1NS(E)-2(C) 1MHz ~ 5MHz S

1MHz ~ 5SMHz T

T 7’2t X DEELD FPGA J5EFIE
6-17 1. T 7t Z2DEED GWINZ-1 F v 7IHEDOFE L WFIEZ R
LETMOETLOLEITIATF Y T LTI EEWN),
1. JTAG VU 7 %{Ek L. TAP 2 Uty FLE T,
2. 74 ADIDCODE ZfiAHL, ~vFToH0Fzy s LET,
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3. SRAMRa v 74 Fal—rarEntfHsas, SRAMEZEFHELE

ER

ConfigEnable 45 0x15 Z 45 L £,

EFlash Erase fiv45 0x75 #4{5 L £ 7,

Run-Test-Idle(Run-Test) D IZHkRERIIC 7 =2~ 7 % 500 ns ARk L E T,

LUT ONEIZRAEM k2 B % =¥ £ 7 : Run-Test-Idle ->

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

32 bits-> Exit1-DR -> Update-DR -> Run-Test-ldle(GW1N-4 LIt D 5 /3

ARXZDAT v T HBEL THNTT),

8. Run-Test-Idle(Run-Test) DHIZAkHEAIC 7 1@ v 7 Z 120ms AL L £ 77,
Z ZITIFERE S OB B D E (3K 6-8 ),

9. Config Disable fii1s 0x3A Zi5(5 L £7,

10. Noop 5 Ox02 ZEfE L, HET AR T LET,

11. Reprogram 45 0X03 Z = E L CTF A AAH AL 7 4 Falb— 3
YL, WHEBED LN E I DEHERLET,

NOo oA
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X 6-17T 72k ADOLFEDZ > F 7 Flash IHEFIE
( Start )

SRAM Erase

v

Run-Test 500 us

\
Transfer
Config Enable Instruction
(0x15)

/
Transfer
EFlash Erase Instruction
(0x75)

A
Move TAP through
Run-Test-ldle ->
Select-DR-Scan -> Capture-DR -> Shift-DR
-> Transfer 32 bits -> Exitl-DR
-> Update-DR -> Run-Test-Idle

Y
Run-Test 120 ms

A
Transfer

Config Disable Instruction
(0x3A)

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

Y
Transfer
Repogram Instruction
(0x3C)

Y
Transfer
Noop Instruction
(0x02)

R
Background Programming D354, &= — F= U 7 O#(EIIRILL £7,

=113

H 72t X D55 D FPGA /5L FNE
H ot AD5450 FPGA EETFIE :
1. ConfigEnable %45 0x15 X5 L £,
2. EFlash Erase 145 0x75 #255 L £ 7,
3. IREEREM % Run-Test-Idle 75 Shift-DRICEE S, 32 71 v 75
ZAEMRLET(TDIEZIXLow DEF), 327 v v 7 ¥ A 7 )VH &R
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(2, IRAEHEM A Exit1-DR 2R X+, % L T Update-DR Z#%H L T
Run-Test-ldle (2R Y £,

FREOFNEE 65 Pl IR L E£7,

Run-Test-Idle(Run-Test) DRIZAkfEHIIZ 7 =~ 7 % 95ms ARk L £ 7,
Z I O BN B D £ (3K 6-8 ),

Config Disable i1y 0x3A Z =5 L £ 7,

Reprogram #ii 7> 0X03C %1515 L IHERKII L2 E O a il L £
R

Noop 45 Ox02 #iXE L, HET o EARK T LET,

45(106)
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X 6-18 H 72t 2ADPE DA F v 7 Flash EEFIE

( Start )

A
Transfer
Config Enable Instruction
(0x15)

\
Transfer
SRAM Erase Instruction
(0x05)

Run-Test 1ms

A

Transfer
SRAM Erase Done Instruction

(0x09)

A

Run-Test 500 us

A

Transfer
EFlash Erase Instruction

(0x75)

A

Repeat 65 times:
Run-Test-Idle ->

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

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

UG290-2.4.1J

Transfer
Config Disable Instruction
(0x3A)

A

Transfer
Noop Instruction
(0x02)

A

( End )
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S X DHED GWINS(E)-2(C) 7> F »» 7 Flash 14 FIE
GWINS(E)-2(C)iZi3 2 5® Flash 73 DT, 7u 75 2 v 7 ORIE

BELTLSEEN,

1. TXAAIDNBR~YyTTENTF =7 LET,

2. ConfigEnable fii 0x15 Z X5 L £,

3. 2%&H® Flash 4% L7254, Flash 2nd Enable fi4r 0x78 % 413
LET,
R
2 % B ® Flash #1429 %1213, FPGA % Wakeup REIZ T 2 LN H Y F 9 (Status
Code @ Done Final=1),

4. EFlash Erase 45 0x75 X5 L £ 7,

5. IREEFEM A Shift-DR ICER SH, 1M0ms D7 vy 7 A LET, Z
AR B O BN H Y F97(FF 6-8 &), KIZ Run-Test-ldle (2
n £,

6. Config Disable fii1y Ox3A #1558 L £ 7,

7. Noop fii3 0x02 ZiXfE L, HET v EARNK T LET,

FvF v Flash D75 I 7 FakR

> F 7 Flash @ 1 X-page(256 /N1 ~)IZiX 64 O 4 31 @ Y-page
N ET,

1-2H® X-page @ 1 -5 H®D Y-page i%. Flash 7% Autoboot( H &)z — R)
MEREE 21TV — RNy JEEZ 2 DL DA E ) D OFERICHEA ShvE T,
#6-9Z/RT 1Y TJ,1-2H D Y-page 7% Readable-pattern (2 # X A £ 17274,
Flash 7 — % i3t A L A[EET9, 1 -2 H @ Y-page 7% Autoboot-pattern |2 E XA E L
7=#%. 7 73A A% autoboot mode T Flash & —# % SRAM (Z HE#IHJIZ 2 —
N L %7, Readable-pattern dF XA IZD A Flash I XFiAHi L A 68
720 ORI TITFEAH L TX £+ A, Backgroud programming
BEZ A 2. 72T /314 AD4A . Autoboot-pattern o Z 30 81C4,

T—2 ) — KRy I FTHRERRNGERT, T—FA RN =277 A
JL D~ #—|Z Autoboot-pattern 7 — % AT H LN H Y F9°,
X-Page &H7- 0 O &) 256 /31 MR DOSGE . OXFF £ 7213 0x00 THL
HZENTEET,

BE, GWIN v U —XDA > F » 7 Flash ©, JTAG 71 7/ 7 > 7 JH
W OEMIL, TNENER D £ 9 (SRAM Z1HZET 5 FlE>% 6-8 JTAG
O TCK Ja WA ER),

# 6-9 Readback-pattern / Autoboot-pattern

TINA A Readable-pattern(4 Bytes) | Autoboot-pattern(4 Bytes)
GW1N-1/
GW1N-1S 0x07,0x07,0x30,0x40

GW1IN(R)-2/4
GW1N(R)-2B/4B/9
GW1NZ-1
GW1NS(E)-2(C)

0x47,0x57,0x31,0x4E
OxF7,0xF7,0x3F,0x4F
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1.

N

N o oA

6-19 1%, F>F v FFlashO7Fu 7537 Fat ATT,

ID Code 3~ v F T 50 F v/ LET,

*>F w7 Flash ZHEL £ T,

HEDBEII LT E DD EMRT DITIE, AT —F AV AX it
HLUTT A ABRLA OHHPRIEIZE IS NN E I D EfER L ET,
Ny P T59 0 R7a I I TELXORGWINS v U —XF /31 2D
BElx., ZoHETHTEER A,

ConfigEnable 45 0x15 Z 45 L £,

IR IV ITNETTHETTI X-page Z LITEZIAALET,

Config Disable fi145 Ox3A #3515 L £,

Reprogram #in %> 0x3C {5 L, 7 —# % Flash 75 SRAM [Zr— K
LET,

Status Code/User Code Z @i/ LT — RRAI L7eo & 9 &
ABLET,
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627 4FXal—varE—F 62JTAGa 7 4 X2l —v g

X 6-19 7> F v FFlash D75 I 7D 7a—F%—k

< Start )
|§2§§§e Y| See ReadlDCode
N

e Y |

Erase Flash

Program the first X-page
¢ Yo wf?h readable-pattgngJ
N

| A Y

Transfer N
Config Enable Instruction Erase Flash
(Ox15)

v

A
Program Bitstream to

Transfer
P e, hags e ot Reprogram Insfruction

have 4Y-pages.
Transfer

Config Disable Instruction
(0x3A)

See Read EFlash N
< vy e | SR
N
Y
Same as FSfile?

Transfer
Repogram Instruction  [«&Y-
(0x3C

Y

Transfer
Noop Instruction
(0x02)

( )

X-page 7'z 27 I > FIE
6-20 1%, X-page 70 /7 I 757 at ATT

ConfigEnable 43 0x15 Z %{5 L £ 7,

EF-Program fii 4y Ox71 22615 L £,

Shift-DRIZA->TT FLAF—Z 1 ##ELET 1,

1 X-page DT — & #EZIAHRET,

X-page 1% 256 /XA TR S VTV ET, 64 B x4 /34 KMEID X H

o
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62JTAGZV 7 4 Fal—T gy

UG290-2.4.1J

5.

m s IrrsEnEd, Y-page DT —H EXIALLLSB 7 7 —
A RTT, M6-20 25 LT EEW,
X-page DEZiAHLL, GWIN-1(S)7 /A RIZi% 2400us D7 7 7 |

GWIN(Z)-2/4/6/9 <+ I — K21t Bus D7 1w 7 A EE T,

6. X-page 7w T I IBKT LET,
HER
[117 RV AL 32bits T.ZDIHIBTL6 By MITFHINET FIZIE. T RLRAR D’

00010011(0x13)D A, FEXIAEN ST FL-AiX b’ 0000000000000000000001001100
000022 E£F, ZOT FLAF—ZZLSB 77— X FDJETEZAENE T, IV

EXAENFET, KEOE Y M Shift-DR 26RO L £,

6-20 X-page 7u 77 I 7 D7 u—F¥— L

( Start )

Y

Transfer Config-Enable
Instuction (0x15)

Y

Transfer EF-Program
Instuction (0x71)

Address index >0

Delay 16000ns in Run-Test-
Idle

\ J

| Transfer address data (LSB) |

Y
| Delay 16000ns |

A
| Program 1 X-Page |

Y

Delay
6uS (GW1N(2)-2/4/6/9)
Or
2400uS (GW1N-1(S))

in Run-Test-Idle
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62JTAGZV 7 4 Fal—T gy

UG290-2.4.1J

Y-page 7’27 I > 77X

Tar I I ra A0K/NEALE LTO Y-page 70T I T
BWTIE 4131 T EICLSB 77— A FOJETEZ AT E (X 6-21),

FIRAENTH L EFZIARTT 2R T 572012 Run-Test #1779 %
VETHY £, 12 ITAG 7 v v 7 i35/ NER B 2T BN B
D £ 9(3 6-8 /),

Y-page &= H X iATe7=NZ, GWIN(Z)-2/4/6/9 'V —XiZiX 13-15uS D
Run-Test, GW1N(S)-2(C)> Y — X(Z1% 30-35 1 S @ Run-Test 23 4L E T,
HR
Configuration Data 7> & B4 /54 N ZHifF L E 3723, Shift-DR D7 — & E X GALIFIT I,
BFLE Yy b EZARLET,

6-21 Y-page 7u /7 I/ D7ua—F ¥ —h

( Start )

:

Move TAP to SHIFT-DR

:

Transfer 4 Bytes (LSB)

;

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

;

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

'

( End )

F v F > 7 Flash ieAH L7 2R

LLFIZA > F v~ 7 Flash Fix i L7 a2 E ¢4, JTAG ® TCK IZ
ITEEER N H Y FH A 6-22 |2~ Y T,

> F w7 Flash Ot LI, Flash 7 77 I 7 oifirawx b
B2 eNTEET, 2720, £TEZIAT Readable-pattern 23BEIZ A
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UG290-2.4.1J

HTHD LB LRI IE e Y 8 A, GWIN T, Readable-pattern
DEXIAHL, JEIZ Reprogram(0x3C) & Noop(0x02) & 5595 &, A
F 7 flash % Readable JRAEIC T& 9,

S

o

Flash #iH L7 1 & 2 O -
IDCode #F = v 7 LEF(F 7 a3 ),
ConfigEnable 45 0x15 Z {5 L £7,
EF-Read 74y 0x73 #4f5 L £ 97,
Flash i LBAAAT R LR Ox0 #3585 L £ 97, J71L13 0 @ X-address
EXIAHLLF LT,
64 # D Y-page Z it/ Hd &, 120 X-page (2720 £,
X-page & 1 DFiAHT T LT, 7 RURAIHEE L2 THL HEINIC
iRl E9,
i LIE T# . Config Disble i Ox3A 55 L, 7r® AT T
LET,

X 6-22 4> F v 7 Flash A H L a2 F%— b

See ReadlDCode —

Transfer
Config Enable Instruction
(0x15)

Transfer
EF-Read Instruction
(0x73)

Transfer address(0x0) data
(LSB)

v

Read pages

Transfer
Config Disable Instruction
(Ox3A)

4 N
; End -t
o %

1 Page(Y-page) DG4/ L 7'z & X

Y-page DEX AL EPITWET A, Flash BXIALZOFHFLIFMNASH 0 £
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‘@.‘/IJ( 6'23)0
bR ENLT—2I1E, & ey FTY,
B 6-23 Y-page FEAH L 7R

e
|

Move TAP to SHIFT-DR

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

i

Move TAP to Exitl-DR,
Update-DR & Run-Test-ldle

|
.
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Ny 2 759 RFuyF I 7 (Background Programming)

TNA AL, BUEOHKEICE L 52T T2 77 ANET v 77 L—
NL, Flash o7 w77 I 724755808 H0 3, £/, FriLnr—
AARNY—AT7A)vEr— RTHEE, 10 REALRFFCEET TR,
GWINA W 7 755 K7 a 75 I v 7 #ifi(Background
Programming)zfifl L CA > F v 7 Flash7T—4% %7 v 77 L—RK$+57
2—Fx—FTY,

X 6-24 GW1N-4 Background Programming 7' =2 & 2 F % — |

Start

Flash Erase <

|

Flash Program

NG
Y
Flash Readback
N Y

v

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

|

Toggle
reconfig_N pin

|

Transfer JTAG Instructions
“NOOP (OxFF)”

End
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S
( Start
AN

| |

[X| 6-25 Transfer JTAG Instruction Sample & Extest 7’22 F % — |

\)
/

Run-Test/IDLE

Shift-IR

(Transfer Sample Instruction

0x01)
[

v

Update-IR

@

Select-DR-Scan

v

Capture-DR

v

Exitl-DR

v

Update-DR

v

Select-DR-Scan

Shift-IR

(Transfer Extest Instruction

0x04)
[

v
@

v

Update-IR

v

Run-TEST/IDLE

v

4 N

( End

. ./

ol

%, E#E Update-IR »>5 Select-DR-Scan iz ¥ > 7 L7,

F7F v P Flash D7 7S5 I 7

GOWINFPGA |Z. 4 7F v P Flash "6 F —Z AN — AT 7 A )V & 1

— RLJUTAG ZiE UL CA7F v Flash ZE#ETu /oI 0 7T £,
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X 6-26 JTAG A > ¥ —7 =— A% Lizd7F 7 Flash OF v 75 I 7 DEER

X
FPGA
Flash

» TDI MCLK » CLK

» TCK MCS_N » CS N
JTAG PORT -

> TMS Ml < DOUT

< TDO MO » DIN

JEED ¢
COKITITAG A v H—T 2 =A% Li=AT7F v 7 Flash 7 a 7o I T DKM AT
AT,

JTAG-SPI Z# 2 F|fH L/=4 7 F > 7 Flash 722> 3>
ZOFE—KRTIH, JTAGA VX —T =2— A% L A7 F v~ 7 Flash %
a7 I LET,
FOFEHIT., JTAG DA v X —T 2 — A %% TFlash DA v % —7 =
— AT H Z LT, 22— —{i%, JTAG 2LV Master SPI %1 I
JhyIa2lb—3aLTCSPIFlash #7077 L%ET,
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X 6-27 SPI Flash 71225 I v /D7 o —F % — h

N
( Start J

See RaadIDCode

Transfer
Program_SPI Instruction
(0x16)

A

Program (or read) SPI
through JTAG

Y
e N
( End J
o /

X 6-28 JTAG ® SPI ® 0x06 fh 5 EET I 2L —va D& A I U F K (GW2A ~'Y
A I I A v
TAP Siates B Ech {50 Sc) KB Ky, @ (B0

I S s By IS . N N

oI \ DRT . DRS . DRS| DR’ DR2| DRZ DRI DRO:

(x06(MSB)

TDO

Run-Test/Idle
Select-DR-Scan
Capture—DR
Shift-DR
Exitl-DR
Fause-DE
Exit2-DR
Update-DR

(S Rt I T
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[ 6-29 JTAG @ SPI D 0x06 A EEfEv I ab—va D& A I 7R (GWIN Y

—X)
TCK
TAP States D A2 A BA@ABAB®AD @ (B A B X0
TMS L r
Ol 'DR7 ' DRE ' DRS ' DR4 | DR3 ~ DR2 | DR1 ' DRD !
L 0x0B(MSB) N

DO - -

1 RurrTest/Idle

Z Belect-DE-Scan

3 CaptureDR

4 Shift-DRE

5 Exitl-IR

6 Pause-DR

T Exit2-IR

8 Update-DE

JTAG Boundary Scan T® SPI Flash 7’z 2" 32"

ZDOF— FOJFELX. Boundary Scan @ iEA i L C SPI & #ki9 5
EUDOREEEETHZ LT SSPIF¥ A IV 7 RFEBL A F 7 Flash
s I LET,

Z OE— R TEHMHT % Boundary Scan Chain DEX[Z8 >y h T, 2D
MAA D Z LI OIRREICKHE L & 97°(5 6-10), Boundary Scan Chain
Z2RF(ETAHT LT, 1[HO SCLK BRENNSE T LE T,

# 6-10 B DIREE

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

HERL

e ctr0O XN, 1 IIANERLET,

e data:0 (% Low Ll 1]IHigh L~ LvaELET,
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X 6-30 Boundary Scan £— K% L7z SPI Flash v /7 I /D70 —F ¥ —

b

UG290-2.4.1J

Start

i

_ 1D Code/""’"

{
N

Y-

See RaadlDCode

Transfer
Config Enable Instruction
(0x15)

A

Transfer
BSCAN_2_SPI Instruction
(0x3D)

A

Program (or read) SPI
through JTAG

A

Transfer
Config Disable Instruction
(0x3A)

End
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Status Register DFiAH L (0x41)

Status Register i3 2 & T, 7341 ADREE THfER T £ 7,
il 21X, wakeup D), FiAAHKRT T —DOHMER B AR TE £ T,

Status Register (34532 By bH V| A Lanaix 0x41 T, ¥ 1 2
> 71X Read ID Code & —# L %7,

Status Register D E ML, Z* 6-11 [T~ d@# Y T,

# 6-11 Status Register D&k

754
A

Status
Register[31:0

GW1NS-2
GW1NS(R)-2C

GW1N(R)-6/9

GW1N(R)-1/2/4 GW1NZ-1

GW2A-18/55

0

CRCError(1: =7—&0, 0: =7 —72L)

1

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

2 ID Verify Failed Error(1 : =7 —&% Y, 0: =7 —72 L)
3 Timeout Error(1 : =7 —&HV, 0: =7 —72 L)
4-11 -
12 Gowin VLD(1 : IE%, 0 : H5%) -
13 Done FinalGii%;, ©=— R23EIH L7z5A01E 1, v— KRR L 7285413 0)
14 Security Final(t ¥ = V74 B> FH Y OFEIT1. EXF 2V T 4 By M LOGAEIT
0)
- ... | Encrypted Format(1 : Ff 5k &
15 seaéﬁ) 1 (F;e.aséﬁg)ﬁ% T AR =BT 7 AL
T DEH ST D)
R, . Encrypted Key Is Right(1 : % —
16 POR(1 - i 0 3¢) RIE LV, 0 F—28io TV
2)
17-31 -
* Gowin VLD |34 > F v 7 Flash (2B 5 /85 A — % T,
User Code D FiAH L (0x13)
User Code i34 532y hH V| @tAMLmBIX0x13 T, A I 7
¥ Read ID Code & —E L E7,
User Code 737 7 + /L h THEHAT A DIXFS 7 7 A /L d checksum fi T,
Gowin Designer [IZBW THERTE 7,
J 17— F(0x3C)
Z O DOEENX, FPGA 2 Flash 267 — X A MU — A7 7 A V%5t
HHL, SRAMIZ2 7 4 Fal—a L TExbX910752LTT,
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JTAG 7% Reprogram(0x3C)fi4r. Noop(0x02)i 4 #5452 L T, 7
NAZRZTVr—RFRT&EET, TOREIL, Reconfig NEL DO NU T EFT
T

74 U—F = DR

X 6-31 T A ¥ —F = — L DR
JTAG PORT FPGA FPGA FPGA
TCK »| TCK »| TCK »| TCK
< <) Z)
T™S > TMS (4 > TMS ;) > TMS
TDO TDI = TDI < DI > LZL
> P4 > »
26w A6 w ooy
<O Z <O 2 <O 8
TDI |« ww © TDO wim O Tbo '-UUJDTDO
re o e o xro _‘
1 N—v] N—] \_/___>
< —
N—F 77N

N—F T 7 A DN TUE, Yo7 7 =hv « bR — MIBRWE
HEL I,

6.3 AUTO BOOT =27 f F = L — ¥ g (LittleBee®”7 7
Y —TOBFHE—})

UG290-2.4.1J

AUTOBOOT 2 7 4 F¥alb— g F—RiX. GOWIN I = &7
X —73 LittleBee® 7 7 X U — REEZFM: FPGA RS ORI D 7= D12
BAL7-ary 74 X2l —varF— RCTT, Arora 77 3 U —FPGA #
X AUTOBOOT 22 7 4 X al—3 g v E— REHFFR—FLEHA,
AUTOBOOT =27 4 ¥ a2 L—3 3 »E— RTIL, FPGA I —T v~
B A T 42— a A =T o= R D L e A
F v 7 Flash by NA N — AT —FZ2HAHLTar 7 ¥ ab—
varTaHIENMTEET,

AUTOBOOT =2 7 4 X2l — g v — FE2FEHTHIHES. =
T4 X alb—varT—HEJTAGA ¥ —7 =— A% L TFPGA DA
»F v 7 Flash [27 0 75 Wt H0ENH Y (X 6-4 BR), % LT MODE
E% "000"CFH#k L CH U —T v 7 %7213 n—,L AT RECONFIG N
xRN TTHEEE, Ty IEHBNICE Yy hA RN — AT — X %5
HHLTar 74Xzl —yar7av2%2%E T LES, 2—HF—R
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MODE fE%"000"IC3%ETH &, Gowin 7 /7 I 7Y 7 M7 %l
FHLTAHYF v Flash 27 v 75 A LT-#%. FPGA I H#8)%I SRAM %
a7 4F¥ 21— g L CAUTOBOOT #5% T LEd, AvF v
Flash OB#IFEEGHEREIC LD, a0 7 4 Fal—Ya DX v o — R
23R S AL, TEZERDEE M L L E Lz,

GWIN(R)-9. L XGWINS U — X FPGA /. LittleBee®” 7 IV —
DD FPGA #Li &1~ T, 2[HO AUTOBOOT =2 7 4 F a2 b— g
HRITEYFR—FLET, 2F D, NU—T v 7%IZ AUTO BOOT =27
A4 X 2lb—2arPRELIESGS, 734 AFHBMIC 27 4 F 2 b—
Vark2EHERITTEET. 2T 4 F 2 b—3 g VORKOERITIL,
ID #RFE=7—, CRC Kk~ 7 —, BLUOMmA =7 —20H Y 7,

HER
v F v T Flash TRfFTEHE Y AR —LAT =X 31 D721 T, HfT7 L=
FEFCTEEHA,

64SSPI 2 7 42l —YgryF—F
SSPI(Slave SPI)TiZ, FPGA # AL —7 5,34 2 & LT, Mk Host 23
SPIA v Z—7x—R2%/ L TGOWIN &I =47 %—FPGA #li % 2
V7 4 X2l —arLET,
641SSPI a7 4 X2l — g F— ROV
SSPI 7 4 FXal— g — RHETAIENIE G612 1TR-T &

B TI,
#F6-12SSPI 2> 7 4 Xal—Y g rE—Fory
| /10 %47 | §iBA
|
’ \‘I/OI/ 4‘3%‘ .
RECONFIG_N AR EE Low L ~LL ZDFE, T LV GowinCONFIG

L
ST T B L £

High L~L : BIfET A 227 e /7307 -
AT AR L= a BT IENTEE

READY /0 ¥

Low L~UL : TARAL AT a0 r - ayr
T4 Fal—a VRO D EMTEERA,

High L~ 77/ 7 -ar7 4%a
L—2a UBNIERICET LIEZ E &R LET,

DONE I/0 Low L-~YU%, Yar/ o937 a7 4%
L—2a UBNSET LTV, KLz Z &
R LET,
|
. - a7 4 X al—aE— RORBRHAT,
MODE{2:0] NEDI | READY M3z b kA8 = o D CH L7 ) v
TINT T
SCLK | A= XN
CLKHOLD_N l, High L~b : SCLK IZXIS T2 SP #AEMH %)
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|2 /10 %4~ | A

NERDFIY | T— A L~UL : SCLK IZxf i % SPI /7S 4
IV ARE)

SO (@] FPGA 723 Host il —# &2 H

SI I Host 73 FPGA |57 — % & A /]
|1

SSPI_CS_N NEDEI | SSPIDF v 7L MER. 775 47 Low
TINT S

642SSPI 27 4 Xa2al—Tag ryF—FROZAI VI
SSPIE—FDOX A I 7XIE, X6-32 1Z/RTHY TI,
X 6-32SSPI 22 7 4 Xal—YalEt—FDEAIVIK

READY !
i Treadylcsl s
SSPI_CS_N ; y %—\
CLKHOLD N
S| W/ W
, A X X X
) Tsspis T Tsspih " : Tsclk h Tsclkl 0 ¢
SCLK ; i Yy ! i
A w—— —— — —
Treadytsclk i Tsclkfico Tsclkiico Tsclkftcx
S0 £ valid data ¥ valid data i

BT A4 A I T RT A—H L, £6-131-7THED TI,
F6-13SSPI a2 7 4 K2l —Va T —FRDFAL IV ITNRFGRA—HF

17T koA oEk BoME | BokfE
24
Tscikp SCLK 7 v v 7 Y%A 7 /L (SCLK clock period) | 15ns -
SCLK 7 = v 7 ® High L ~LIKffiE)(SCLK clock i
Tsclkh high time) 7.5ns
T SCLK 7 7 v 7 ® Low L ~LIREf#(SCLK clock 7 Bns i
sclk low time) '
T SSPIPORT & v k7 v 7 FEf}(SSPI PORT ons )
SSPiS setup time)
T SSPI PORT ® 7k —/ L REFfE(SSPI PORT hold ons )
sspih time)
SCLK DL IR0 =y Vb7 —Z e
Tsclkftco % F TOWEE](Time from SCLK falling edge to - 10ns
output)
T SCLK DYLE FIRY Ty Ui A L E—F | Jons
SeHe v Z ¥ TORH(Time from SCLK falling edge to
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6 27 4Fal—grEF—N

INT R —
vz

INT A—H DR w/AME | KA

high impedance)

Tcsnhw

CSN @ High L~ 3L 2 D (CSN high time) | 25ns

Treadytcsl

READY OILH £ D = v 2726 CSN @ Low
~LE TORFE(Time from READY rising edge | 10us
to CSN low)

Treadytsclk

READY O2H Y = Vv 1 -5H O SCLK
T v VF TOR§#(Time from READY rising 10us
edge to first SCLK edge)

FROBREMEDITZA, SSPIE— FEMHT 51213, LT OSRMAT 72
THENDH Y £7,

® SSPIAf v H#—Tx—AA X—T )L
RO —T o THOPDTDaL T 4 Fab—3 g U EIXEDORIEIO
a7 4 Fa2lb—aDEE RECONFIG N Zi@H D /0 [T E L
TWER A,

o HL\War 7 s Xal—3ar Dtk
BARU—7 v 7450, Low L)L TRECONFIG N> % R H L

i_a‘o

6.4.3 SSPI D—jkfy 72 a7 4 X2 L — 3 Vs

SSPI £ — RDOH4A. SSPI #41 LT FPGASRAM ~D 7' /5 I v 780
ID CODE ¥ USER CODE ¥ STATUS CODE 72 KDt L. £ 721348
SCIELEE (SPI Flash 22 EY~D 7’0 79 2 o J A FERTEx £9,

FPGA i@ SSPI iy S 13@H 1 ~4 34 bbb £4, Thicidd 7z <
EH 1 OoD0MmAENA N EEBROTUREEHRAA SR EENET, HFHRASA B
DIEE SN T RWEGES, ILEEHR A, MIMEEOKICTHZ LR TEE
FERDOFETIL 0x00 THEINET),

61427 4 Xalb—YaWmw

ook %f@ﬁ%wﬁbﬂfb+ﬁﬁﬁﬁﬂ4
Read ID Code 0x11000000

Read User Code 0x13000000

Read Status Code 0x41000000

Reconfig/Reprogram 0x3C00

Write Enable 0x1500

Write Disable 0x3A00

UG290-2.4.1J
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6 27 4 X2l —arE—R

Write Data 0x3B
Program SPI Flash 0x1600
Init Address 0x1200
Erase SRAM 0x0500
Read ID Code

FPGA @ ID Code ®EX1Z32 > hTHY ., ID ZHAHTTZdOM
SOESI32E Y b(0x11000000)fa“ A NEE SN DHENC, CS &
High |2 L. FPGA 73 CS OIREZFEFR TX 5 L 9 12 Z DIRHE %2am/&
A7Vl ERERF L £ 9,

CSHlLow il Zoranbdé, MSB 7 4+—~ v b Tma
0x11000000 #EXAKL, ZD 434 hOMHEEZIALLER, 3270y
T EAERTDHVNERHY £9, 2D L &, IDCode 7 —#[% DO 25 MSB
OFATIAR > 7 hEIvET,

X 6-33 ID Code DFAHLDFZ A I V7K
cs i i

SCLK MMMU_LHWJL

L Instruction (0x11000000) 32Bits L 32 Data Bits

DI i i

»

DO i X ez e AN O EE e
StatusCode/UserCode D&/ L %, ID Code Dt L & FEETT,

Write Enable (0x1500)

SRAM % 2> 7 4 ¥ = L— 3 3 >3 5 i, Write Enable(0x15) 45 % i H
L CT A ARET— RIZAD . 7731 A Write Data(0x3B)f 4 % 5215
TELEIICLET,

[X| 6-34 Write Enable(0x15) % { I > 7 #iHHK
TCK HW

DI Y- ————. e >7 Z
CS ! /
Do

SCLK Bi¢@EhL—/L : CS # High D4, FPGA ZEE L C CSIE 523 ¥ 57-0I(C
B A 7 VL D SCLK N LB T, MDMmDDEEL Z DL —VIZHEWVE T,
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Write Disable (0x3A00)

7 — X %5 . Write Disable ZffH L TiREEET— F2 K T LT 72X,
TR, 74 A&EE L, BifpREICTLIZENnTEET,

[X| 6-35 Write Disable (0x3A00)D % A 2 > 7 X

DI - Jr.l’ \]l ff ......... i, 7 7
Cs \ /
DO

EFE D 0x1500 & 0x3A00 ﬁﬁ DX A I ZIXIFIER LT, CS A Low
WZTNE T ST, am OEEVBIG L, mBOEENT T LIk,
CS 23 High IZ27vT v 7 aivE 4, 0x3C00(Reconfig/Reprogram).,
0x1500(Write Enable), 0x3A000(Write Disable), 0x1600(Program SPI
Flash). 0x1200(Init Address). 0x0500(Erase SRAM)72 &K Dt Z D L
VIRBA I T TT,

F7z, SSPI IS vy 7 I o THEI SN A7), ZILH Oma ORI
% T CS 28 High O34 FPGA N CSKiEZ X ¥ /T ¥ TX 5 L9125
FTC20U LD vy YA T VP METT,

Erase SRAM(0x0500)

Z DD E A I 27 1E WriteEnable/WriteDisable & [ U Th v . fiif
@V‘Jﬁi& 0x0500 IZE XA 2 77217 T,

Mo ERE L%, MENFEITINDETITPR< &L 10ms OFRIEN
A s

Write Data (0x3B)

WriteData(0x3B)fii 53 Z i L T FPGA 7 /34 A|ZT—H A R —AL7
7 AN EEEELET,
F—=HDEZIALT, CSITHIZLow THDHZ LITHEBELTLEEN,

6-36 Write Data(0x3B)D ¥ A X v

N i W

HMAMWJHU—LME_

Instruction(0x3B) : : Data

e

[ _/ \JL@@C@@QQQGW\ j

One Byte (MSB)

% ™
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6.4.4 SSPI Configure SRAM O 7 1 —F % — |

‘ start ’

Read Staus
Code

@ Y—) Erase SRAM

Init Address

Write Enable

A
Write
Bitstream
Data (MSB)

Write Disable

645SSPI 2 7 4 X2 L—3 3 U F— ROBEX

SSPIzy 7 4 FXal—yarET—RE2FMHALZGOWINEIa &7
H—FPGABLL D7 X2 b—3 3 ORI 6-37 1277 L8
D <Td,
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X 6-37 SSPI 27 4 X =2 L'— a VE— FOEHX

Host FPGA
CLK » SCLK
DIN (<« SO
DOUT » S
CTRL » CLK_HOLDN
CS_N » SSPI_CS_N
R -

ZOBIESSPI 2T 4 Fab—a = ROR/NVAT LAK-ERLTVET, SSPI
F— R MODE fEi “001” T, #lOEE > DHEREIZOWTIEN 6-1 #BRLTLEE
AN

WBEOSRAM =2 7 4 Xal— g UEEICINZ T, SSPI =7 4%
21— a VBV FPGANTDOSPI 79 v ab 7 u I ATE, 7T
voaZ7a oI 7OMODEEIZSSPIay 7 4 F 2L —2 g U F— R
OMODEfE LR LU TY, 2—HF—LGowin 7 /7377 hy=T
Tary74F¥alb—rar7—4%SRAM 7213475 v 7 Flash |t & X
AfeZ LN TEET, 47 F v 7 Flash b — K3 55ilC. MODE %
MSPI MODE (23 LT b, XU —7 v 7§ %575 RECONFIG_ N % h
YA —LTMSPlue— K2 N T—3 50BN LD 9,

SSPl A v #—T =2 —RA% NN Li-4A7F v Flash 7 a7/ 7 I 7O
B 6-38 ITRT B T,

% 6-38 SSPI A v Z— 7 = — R &S LI=A 7 F v 7 Flash 7’u 75 I v 7 DO#EER

Host FPGA Flash
CLK » SCLK MCLK »| CLK
DIN |« SO Ml |« DOUT
DOUT > Sl MO > DIN
CS N » SSPI_CS_N MCS_N > CS_N
CTRL CLK_HOLDN
AR
e Arora”7 7 I VU—8ITNTSSPIE— RT®DFlash 7u /I 7 %% R—FL
£7

e Little Bee®” 7 I U —H5%1L GWIN(R)-9 7 /31 A D #7238 SSPI & — R T Flash 77
n77 I EYR—-FLET,

Flash 7un 77 I 7070 —F v — &KX 6-39 IR LET, £7,
[Program SPI Flash ] (0x1600)fh 43 % SSPI 41 L C FPGA I[Z24f5 L £ 77,
Z D% FPGA X SSPI % Flash |ZH6 T& £9°, 242 L Y  Host 1% SSPI
ZJr LC Flash ([ZE:T 7 B A C& £9, WIZ, Flash O E 5 % 1
YIS TCFlash 7' v /7 A CEET,
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Flash »6 7 — % i AHT G687 — X131 By MEBET D Z L1123
BELTLIEXN, =L 21E. SSPI A Flash @ ID Code Z a4 & =
BHOEy NERETAEDISEND1 70 v 2 2B ETHLERHD F
7,

X 6-39 SSPI F— RTO Flash 7’ v /53 7O 7a—F¥—k

Start

4

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End
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6.4.6 SSPI = — R THOEL FPGA 2he
X 6-40 %3 FPGA D#EX 1

CLK »(SCLK
DIN »SO FPGA
DOUT »sl
f:jﬁ"m CS N, »/SSPI_CS_N
CS N,
CS N, |—
+—>SCLK
*SO FPGA
S|
»|SSPI_ CS N
L»|SCLK
»SO FPGA
Sl
»/SSPI_CS_N

X 6-41 ¥ FPGA D#E6 2

CLK »|SCLK DONE|———
5Pl DIN »/SO
Master  DQUT >S|
Cs »SSPI CS N DOUT
»SCLK DIN |«
DONE|l———¢
DOUT
—»(SCLK DIN f¢
DONE|l——¢

65MSPI 27 4 a2l — g E—FR

UG290-2.4.1J

MSPI(Master SPI)®— FTlX, FPGA |~ A% —(master)& L T, SPI
A B —T x— A &N LU TCREIBMNICAZ7F v P Flashi»bEy A R Y —
LAF—BEHIM L, a7 4 Fal—arLET,

MSPl =7 4 ¥ =2 L— 3 »OF)E : MODE v % MSPI IRREIZERE
THE, HRU—T v 7T 5hu—rUL X TRECONFIG N % R U 4%
LT, TARAALRIATF v T Flash b By B AN — AT —H &
ML Car7 s Fal—ra &2 LET,

a—H—Z, MSPIO a7 4 Fal— g BRI L>TYUE— KT
v 7L — REHTE £, FPGA OFMERIMER., 7 v 77 L — RRANE
A, a—YP—lIar 7 4 Xal— 3 5T —Z% FPGA 4@ Flash IC
JE—FTHZRAALT, 7y 77 b— FERENTT-SNIZ5,
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RECONFIG_N # N 40 N\T—T v 7 LT v 7 7L —R&5%T
L/i‘d"o

MSPI 2 7 4 X2l —3 g3 vyF— ROV
MSPl =7 4 X2l —3 g F— NIZBHET A 133#6-15 |2

KT ERY TT,
F6I5MSPI 2 7 4 Fal— g F— ROy
| /10 % A4 7 | 3
|
’ UL 2L A DB B LV i &)
RECONFIG N | IiiosiL» Ifgﬁ—/\/ 7V ADEE. #H LV GowinCONFIG % Btk
TINT T
High L ~L HWET M ATl o3I T ay>
A X2l =g EBITHIZENTEET
READY | . . . .
0 Low L/L : FAf RAICT BT/ - ar T 4%
2= arETHO T ENTEERA
High L ~JL1d, Ial oI a7 4 FaL—
VINIERIZET LIS ARLULET,
DONE T, FYBERIFET LEZ EEARLET, ‘
Low L~yLid, Vvl oI a7 X2 b—v
A UBET L TR, RILIZZ EE2RLET,
L, b = . . NN
MODE[2:0] A DERL I\;I%DE;S%E?REE\ READY ON.H B Y = v o TH v
TINT T
MCLK 0 FPGA /127 1 v
MCS_N 0 FyTvVLT MEH, 7277 47 Low
MO @] FPGA 7° Slave |57 — &% Z H /y
Ml I Slave 73 FPGA |57 — % % A /)
READY 5D H ERY =y P TH T 0
FASTRD_N High L L : Read SPI &= — K(SPI 4 0x03), Low
L~L : Fast Read SPI &— R(SPI 4 0x0B)

B

MSPIl=> 7 4 Falb—arB—RDr vy 7 J8ERIZITOMHZz 28 2 TR £ A,
7 vy 7 AR 30MHz L K& < 70MHz X W /NS WA Flash OEET 7 & A€ —
NEH L CTHMNBTFASTRD N BV 27NV T T 5 0ERH ) 9, 71 v 7 EEK
28 30MHz LA F O34, FASTRD NE U7 u—F 4 7O FEFIZLET,
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MSPI 27 4 X2l —3 3 vF— FOERK

MSPIl =27 4 Fal—varE—RE2MHLZGOWIN Iz &7
X —FPGA Bz 7 4 Fa b—3 a3 v OEEGXITN 6-42 12T L B
D <TT,

X 6-42 MSP1 =27 4 ¥ = L—3 3 »F— FOERK

FPGA SPI Flash

—— »| FASTRD_N

MCLK CLK

MCS_N CS N
MI |« DOUT
MO DIN

R
ZORIZMSPl 27 4 FX¥alb—va T — RORNATLXERLTEBY, MSPI &
— FTI%, GW1IN(R)® MODE DX “010”. GW2A(R)?» MODE ®Ofiix “000” T3,
ZOMOMEEE » OFEFICHOWVTIER 6-1 22L&V, MSPl 27 4 ¥ 21—
YarE— RO vy 7 FEEH 30MHz LL N 0854 FASTRD_N E 37 a—7 4 7
DEFIZLET,

JTAG f v H—T = — A% LA 7F v P Flash 7 a 77 I 7Oz
X AKX 6-43 127" LET, SSPIA v X —T =2—RA& LA T7F v
Flash D71 75 3 o 7 ORI OV TIEL X 6-38 M L TL 77 &0,

X 6-43 JTAG A > 4 —T =— A% Lizd7F v 7 Flash D7 v 77 I v 7 DOEER

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS N » CS_N
JTAG PORT - -
» TMS Ml [< DOUT
< TDO MO » DIN
|:h:|
u
~
*EF
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ZORIIITAG A v X —T =— A& N LI=A7F v T Flash 70 77 I T DEI/IN AT
LETHY , MOREEL OB HONWTIEK 6-1 2B L T 7Z &V,

GOWIN &z =% 7 % —FPGA # L@, \U—7 v 7 %21 B0
HEIMSPl 2 7 4 X2l —2a VEEOREZ Y R—F LETHR,
GW1N(R)-9. GW2A(R)-18 & GWINS v U — XX, = & s CThai b &
NTWET :GW2AR)-18 U —XFPGA X 1D a7 4 Fal— g
VERITE YR — B L, GWIN(R)-9, 5L GWINS U — X FPGA | 2
BlOary 74 X2 b—a rFHiffTe P R—NLET, XU—T v 7RI
MSPI =227 4 Xab—a N RILIESG S, 73 RXYR— S
TWAERITEEUC > THEWICH 2 7 ¥ 2L —2 g o TE £,
a7 4 X a2 b—3 g CORBROERICIE, ID #HEFT 7 —, CRC WiiF=
T—, BIOHGAZI =BV ES, =2—HF—Far7 s Fal—va v
B#1TO SPIFlash 7 KLU AZFEEL, Gowin Y 7 vV =7 A 4 —7 =
—AEFHALTEZADLZ LN TEET, ZORMEICEY, a7 sF=
L—ya VRO Y A7 BREIZHEAD LET, ko T, =2—%—F
YA o OEEERm ELET,

MULTIBOOT 27 4 X2 bL—¥ g v

MSPI 2> 7 4 ¥ 2 b —3 3 »E— ROJREMETH 5D MULTI BOOT =
V7 4 X2 b— 3 E— KT, FPGANRA 7T v 7 Flash D757
RLANBE Yy NA RN —ATF—FEFHAHL, a7 4 Falb—Tay
LE9, BIED Programmer V7 hU =7 %, HETHIERATT v
7 Flash ~E#H DOy b A N —ATF =X ZlEREZIATZ L2 HR— |
LTBY, ZOIBRYIOT0 7T I 7T RLAZ0 T, —P—
HIOE Y AR —AF—X|I KD T 4 Fal—arDEy bR K
V=T —Z DI AT R AZEX AL, NT—F DL X
RECONFIG N%# RN AL CF—H AN —L 77 A L5 VL CTa
T4 X2l — g LET, MSPlI E— R&¥ AR — h1 2% FPGA 8513
TNHEIOE—RER—FLET,

MULTIBOOT =27 4 X a2 bL—y g VOERARFIEIZLL TO LB
T :

1. Gowin Y 7 k7 =7 T BitStream % B = . SPI Flash Address A JJ7 v
7 AR D BitStream DA X — N7 v 77 R 2% AN LE (K
6-44),
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Xl 6-44 RO BitStream DA X — r7 v 77 FLADRE

Wy Configuration

| Synthesis I Place & Route DIual-Furposze Fin BitStream |

Ensble CEC Check
D Enable Compress
[] Enable Encryption (only support GHEZA)

KE}" I:]'[ex) o laoooa0o0-00000000-00000000-000a00a000

nable Security Bit
Ensble 3 ity Bi
Frint BSEAM Initial Value

D Backsround Programming

Download Spead MHz): |2.500 (default)

| SPI Flash hddress: OOFFFO00
USERCODE : @ Defanlt () Custem |00000000
Bitstream Format: @ Text () Binary

[ 0K ][ e ][ Apply ]

% %R L T BitStream OE#E T KL AZHREL ET,

P
— —

Programmer ¥ 7 U =7 CA7F v Flash 7’u 77 I 7 %E— R

<ToFa s

FIVIT RLVRAZ, A7 v 71 CTHRELZE#HT FLALFELTH

DMENH Y £9(IX 6-45),

74(106)




6 27 4Fal—grEF—N

UG290-2.4.1J

X645 47 F v 7 Flash D777 I 77 RLADRE
W Device configuration I. 2 |-s-"'vh

Dewice Operaion

Access Mode: External Flash Mode "’]

Operaion: exFlash Erase, Frogram b ]

Erasze and program the external SFI flash.

Malte zure the config mode iz “011°,

Make sure the confiz frequency in fr—file iz less than BOMhr (
¥30Mhz must set FASTREAD W pin ).

Frogramming Options

Frogramming File: I feoftware/Gowin/ 1. 7. 10beta/worlk/vi deo_rui. C]

External Flash Options

et g Winbond Y25084 - |

Start Address: Q000000

| Save || Cancal |

3. “Save” 7 VU w7 LT, §XCD BitStream OLET KL R & TR
TI7ITT RLADRERE T LET,

4. Low L~UL UL 2 % f# ] LT RECONFIG N % U % L, H¥D
BitStream #¥EEAZ U1V B 2 £ 97,

e MULTIBOOT @i 7 f X2l —3 3 TlE, NU—A L DFEIZ RECONFIG_N % b
VAHLTCar74Xal—ara—2&2U0 B2 20ERHY F9, T /34 A%
U—Hgogdhe, BEIT FLAFZ V7 ENET,

o EHENT FLANEIOE Y A MY —ALF—ZTLEEXINZRWVE D IZ, MULTIBOOT
AT 4 FXalb—varEFEHTLENICE Y NA N — AT —XOW A X&5tHET
DHUENBH Y F 4,

e SPIFlash ®L& 7 KL AD FL 12 £ AT, =—F—(F ADDR [23:12]D T
NV AZEMEHRETEET,

LD 1 >DFlash T1 2O FPGA %2 7 4 X2l —varT5HZ L
IZIz T, GOWIN £ 2 = %7 % —FPGA #51X 1 >® Flash THEE D
FPGAZ# a7 4 FXal—ya 352 AR—MLTWWET, SPI
Flash (CEBEEHG <472 FPGA 734 A MSPl a7 4 X2 b — 3 v
F— N, o> FPGA £ SSPI £7-1X SERIAL 2> 7 ¥ 2L — 3 LV E—
REEHALET o BEARRREBECOW T, BFEZSR L T EEV,
BEREXIEIX 6-46 1 2s L E T,
R
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a7 4 X2 b—va T 5N, BiE#ET 5 FPGA © MODE % MSPI & SERIAL =% >
T A4F¥ 2l —varE—REEIEIMSPI &SSPl a7 4 X2 L—y 3 B — RICGHET
HMENHY EFT, GOWIN I a7 Z—FPGAHLNIL, BED L Z A, 5 Flash
T12OOFPGA L 74X a2l —2a T2 R—FLTWHEEA,

X 6-46 1 2® Flash THED FPGA # a7 4 X2 L—3 g3 VT 35BS DEHX

4.7k
SPI Flash FPGA FPGA FPGA
CLK [—a—»| MCLK L »|SCLK —|3CLK
CS N|—»MC5_N
DO = 0l
Ol [¢—— MO DouT *DIN DOUT [——|DIN
< 9 <) 2 < 3
g E g Im g |a
[TH = = = L =
= = 3 =
G6w |8 c6w |8 20w |
398 [ | 382 [ | 388 [
A= S xIa 2 xxo 3
- i i l >
& L L & >
S 3 3 > >

/]

MSPI #7 > ua— RE—ROX A I 7, 6-47 |2 T D TT,
X 6-47 MSPI # v u— RKE—RD ¥ A IV 7K

READY £
4 Treadytmcsl “
MCS_N it /
: ! Tmspis e Tmspih .
MO { *
¥ Treadytmck " Tmckn o Tmak |y Tmclkp "
MCLK m
* Tmclkftco
M i valid data }‘( valid data }{
Bh#ET 54 A4 I 7 /T A =X, £6-16 |[Z/R"T1#Y TT,
#Z6-16 MSPI 2> 7 4 X2l —va v E—RDFA IV ITNRFGA—F
/\0 = — — N
wz. % T B DE BoME | RRfE
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AT Ko a—s B BoME | Bk

s

Tmelkp MCLK @7 v » 7 %1 7 JL(MCLK clock period) | 15ns -

T I\/_ICLK 71 v 27 @ High L~ULEEfE(MCLK clock 7 Bns i
high time)

T MCL.K 7 a7 @ Low LUK (MCLK clock 7 Bns i
low time)

_ MSPI PORT @t » 7 v 7Fefij(MSPI  PORT

Tmspls . 5ns -

setup time)
_ MSPI PORT ® 7 —/L R (MSPI PORT hold

Tmsplh {i 1ns -
ime)
MCLK DL H T =y O b7 —F IS

Tmelkftco % F TORFfE(Time from MCLK falling edge to | - 10ns
output)
READY ONH EA D = 725 MCS_N @ Low

Treadytmcsl L~-YLIZE D F CTOREH (Time from READY 100ns 200ns
rising edge to MCS_N low)
READY ONLH B3 D = v 27512 H D MCLK

Treadytmek | = ¥ F TORKE[HE(Time from READY rising 28us |44us
edge to first SCLK edge)

FECO BB DIE D,

T ENDH Y £77,

® MSPI A % —T7x—AAX

— 7 )L

MSPI & — RZ&EH T 2121%. LA T OS5 % 1

RO =T o THOPDTHAL T 4 Fab—3 g o E3F DORIEIO
a7 4 X2 lb— gDk E RECONFIG N Zi#% D /0 IZERE L
TWEH A,

o HlLWnWwar 7 Xal— g AR LET
HAU—7 v 7%71ZLow L)L CRECONFIG NE > % R U A LE

‘j‘o
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X 6-48 MSPI &— K COEE FPGA 55t

T
4.7k
SPI Flash FPGA FPGA FPGA
CLK » MCLK »|SCLK SCLK
CS N » MCS_N
DIN > M
DOUT » MO DOUT > DIN DOUT »|DIN
“ 2 = 2 = =
Q 2 O] o @ ©
w = . = L =
58w 5 5238 w g 58 w S
88 L | 288 |I | 288 [
¥ oa S ¥ EO 2 X Eo 3

A A A
yYvYyyvy

6.6 DUAL BOOT =17 { ¥ =2 L—¥ g (LittleBee®7 7
RV —=TOAYHR—1)

UG290-2.4.1J

727 V7 — KNDUALBOOT)Z2 > 7 4 ¥ = L— 3 »E— NI,
GOWINt 2 =¥ 7 X —LittleBee®” 7 I U —REHFEM: FPGA #L 5L w1} =
V7 4 Fal— g% — RT9, DUALBOOT &— RTlX, FPGA (1E
N AT7F v T Flash by AR —AF—Z&HEAHLTar >
4 FX¥alb—arLET,

R
DUAL BOOT & — K Clit, # 7 F v 7 Flash 12T % 1 FHE LRV A, FPGA (34
F v 7 Flash v 57— %2 —RLET,

DUAL BOOT &— K TCiL, ¥ED MODE % &R T 20X H VD 9,
F ' F > 7 Flash 02 LEENT 2356, AMTBRIZLEDH D AL, 7 F
v 7 Flash 6 EENT 258 OEMRIX, MSPl 27 4 F 2L —v 3 U F
— R &R U ¢4 (% 6-42), DUALBOOT £— RTiE, kv mar 7y
Fal—a U NRAZBEBRTE, 2a—F—FABO=—X TS Ta 7
4 X2 —a T —FORGFGZ®IRTEET,

GW1NS-2/GW1NS-2C 5 /34 A THiR— h &5 DUAL BOOT £— K
i%. LittleBee®” 7 X U —D DT A4 A L3IV LR Y £,
GW1INS-2/GWINS-2C 7 /31 AT 27 VA F T FlashRNH 5720,
DUAL BOOT &— F&fEHT 2546, 2 DDA F 7 Flash 138) 0 B 2
SENDZENH £,

DUALBOOT E— FO 7 u—F ¥ — MIX 6-49 [Z-F LBV TY,
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X 6-49 DUAL BOOT =— KD 7 2 —F % — h

( start )

JEED ¢
MODE {2y “110” O¥E., A7 F v 7 Flash b OEE 2B L F7,

GW1IN(R)-9., BELO'GWINS v —XH D54, £ DUAL BOOT
a7 4K al—TarDEFE—RThOOINIEDPLT, FPGA X 4 [ED =
Y74 Fab—varyifTEYAR—FLET,

o BHANL—U AL 3MEHL, BRI LK, BlO/SZA0E
a7 44X alb—raryrInET, 4F v 7 Flash OfEENL 0 25
LMEETX FHA,

e MODE Ofins "M0"DHE . A7 F v 7 Flash 6857 L AT 3
FIEB;T 5 Z LN TEE T2, EERIZ Gowin ¥ 7 b7 =7 24 LT
T RLRAZE Y FARU—AT —H | CEZALLERHY 3, 30
DAL T4 X2l —ag TR TXTERRLEESGE, A vF v
Flash 7255 34 2 &8 L £9,

e GWINS U — XM CiL, EEIRIEZ OEEE O FEEOFITITY
A—hINETH, EHT FLRAFEHETEEEA,

R

SPI Flash ®E&E)7 KLU AD FAL 12 £y F 23 ER T, =—H%—|3 ADDR [23:12]D 7T KL

A ERETEET,

GWIN(R)-4 7 /34 A ZBED & = A HEIYZ: DUAL BOOT =27 ¢ %
2lb—varEPR—rLTWEHA, GOWINEI X7 X —|F, =
— P —lZZD2ODFT A ZAODUALBOOT =27 4 ¥ o L— g v iiE
EREALL TOWET, FEIZ OV TIE, [GOWIN X 2247 % —GW1N-4
F v F12H3< DUALBOOT # 7 v m— KR H#E(IN101)] 2L TL 72
I,

6.7CPU=2Y 74 F 21— g v E—F

CPU=YT 4 Fal—arT—RFTE AAMNI8EY MEDOT —X
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WAL B =T 2—A%S LT GOWIN & I 2247 % —FPGA 8 % =
Y74 FXalb—rvaryLlET.CPU 7 4 F 2L —v g F— RTOE
IR 617 IR T &Y TT,

#* 6-17 CPU E— RO v

4 /0O %47 | §iHH
| PYES OO Low L~ L2 L ZDFE #1 LV GowinCONFIG %
RECONFIG_N W ILT . o
— BRtA L £9
High L~L : BIfET XA AT /o307 - a
N < ]/F«\‘ N L= 2 : § >
READY 110 SIAR A EAT) S ERCEET
Low L)L TSRA R\ a T3 0 0 « a7
A X2l —alr&fTH)ENTEEREA
High L ~iZ, v/ 737 -ar7 4¥al
—Va UNEFICET LI EEZRLET,
DONE 1/10 Low L-~yLlE, 7o rl o300 a7 4F¥a b
—2a URET LTWRW, REIELTZZ & &R
LET,
. NEDF R . i g
) AT 4 X2l —va = RORRES,

: L7~ . .
MODE[2:0] ;7’7/ READY O F/R Y = o O TH L F Y v
SCLK | 7w N7

. NERDFY | . . b e s pese
AN High L ~UL : CPU #/ER A %)
CLKHOLD N W7 ILT > o e oo
- — 7 | Low L~ : CPU BREDN L
FEAH L E X IABRA R—T )V
WE_N I 0: EXiAA
1: 3L
F—HZAHIITAR—F:CPUa 7 4 X2l —3
D[7:0] I/0 YE—ROANE LT, a7 4 Falb—v
a VETRICKRIEHOHE e BB cx 9,

CPUza 74X a2l — g F— ROEGEXITX 6-50 IZ25R71T 2B T
9,

X 6-50 CPU 27 4 ¥ =2 L—¥ g »E— FOREFRN

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

CTRL » CLK_HOLDN

HERD
COKIZCPU a7 4 X2l — g E— ROBR/PNATLAREZRLTCNET, T—FK
@ MODE fiiix “111” T, fOBEE Y OEFIZOWTIEX 6-1 2B L T 7Z X0,
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6 27 4Fal—grEF—N

FROBFREMEDIZD, CPU E— FEMHT 51213, LT ORMATH 2
THENRDHY £,

e CPUAVHZ—Tx—AA RX—T )L
RO =T o THOPDTH LT 4 F a2 b—3 g o F213E ORIEIO
a7 4 Falb—T gDk X RECONFIG N Z@E D /0 IZHEL
TWER A,

o FlLWnar 7 X2l —T g BB LET
HARU—7 v 7E71ZLow L)L CTRECONFIG NE>% R UL LE
7,

671 a7 4 FXalb—arFAIT

a7 4 ¥ 2 b— g 7501, MODE[2:0]28 1M1 IR E SN TV D
TEEHERLTLIEIY, a7 4F¥al—3 /75»57?“6 & . DONE
M High iz 7 V7 v 7 &% 79, DONE %7213 READY 28 Low Th 554,
REILRIBL £,

AT 4 Falb—Ta BT, T RAD[7:0liZEy r =T
47— RKMSB 7 7 — A h)TULEE &, FPGA 1% SCLK D7 H B3 Y
Ty UTT —HEmAH LET,

K 6-51CPUE— KDary 7 4 Xalb—varyZAIv7

sk [ L L f L F L F L L [
D[7:0] 7\ byte0 )} bytel } byte2 | Il .. Y7 7
WE_N A I
CTRL %) {f
Ready ﬂ
Done A )/f ,"'—
Reconfig N ﬂ

68SERIAL 27 4 F¥=a2b—Y g F—F

UG290-2.4.1J

SERIAL E— R Clx.HostiZ> U 7 LA v &2 —7 = — A2 %4 L TGOWIN
tIar X7 Z—FPGAHN 227 1 X2l —3 a3 LET, SERIAL
AT 4 X alb—a B — NI RAPECVBEEAT L 2T 1 F 2L
—3 a3 EF—RD15CT4,SERIAL= > 7 4 ¥ a2 L—3 3 F— RTlIR
By AN —AFT—%% FPGAICEZATLZ LIXITEXE92, FPGAT
NAANLT —H &) — KNy 7352 LiFTEEHA, LT, SERIAL
a7 4 ¥ 2 b—3 3 F— KTiXIDCODE, USERCODE, BL O AT
—H ALV VAL EREHEAH TN TEEH A, SERIALZ2 7 X 2
L—a rE— ROV UDOERITEK6-18IIR-T LB TT,

F6-18SERIAL 2 7 4 X2 b—a U E— ROV DESE

v 4 1o #4=7 | Wi
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UG290-2.4.1J

I, EBD 5 e - ,
RECONFIG_N N LT LOV\LI\ LULs L ZADEE i L GowinCONFIG %
- BAtG L £ 9
High L~L  BIEF A 22w 75307 - =
7 N L= N s— = e N e
READY 110 - 4%J M{a/%QQQééféiﬁ
Low L~UL : SRS R Ta oI 7 « a7
AF2L—arzfTHI T ENTEEEA
High L~uid, 7/ o307 «ar7 4¥al
—varyNEFICET Lt ERLET,
DONE 1’0 Low L~ LiE, e/ 707 -ar74¥Xal
= a UNET L TR0, KRIELEZ & a2
LET,
I, NEDES R . R,

_ A Tl arv4FXalb—va T FOBRRES,
MODE(2:0] §7”7/ READY D7t EAS ) =y DTH L 7Y vy
SCLK | 7va w7 N7

I, NEBDFS
DIN WINANT | ATIT—H
—
DOUT o T —4 M7, FPGA 51 A/ — K#fd SERIAL =2 >

T A4F¥al—Tg = FICORANET,

SERIAL=ZZ > 7 4 X2 L—3 3 v — FOERXIZX 6-52 12T 89

<.

6-52 SERIAL =27 4 X2 L—3¥ 3 VE— FOEHK

Host

CLK

Y

SCLK

DOUT

JERD

A 4

DIN

FPGA

CTOMIZSERIAL Z > 7 4 X2l — g v ET— ROE/N AT AKERLTWVES, T—
R MODE fEIZ “101” T, MOBEELE > OELIZHOWVWTIEX 6-1 B L TP EW,

SERIAL a7 4 X2 l—YaryE—FD¥A IVIK
SERIALZ > 7 4 X2l —3arEF—ROX¥A I 7 %X6-531 7 LF

ba_-\O
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X 6-53 SERIAL 2 7 4 X2l — gV E— RFOZA IVIH

READY ‘;
SCLK A T rfﬁﬂ—/—\i _
DIN Valid data Valid data Valid data
BT 54 A4 I 7 /NT A =%, £6-19 12TV TT,
F6-19SERIAL 20 7 A X2 b—Y gV E—RDIAS IV ITNRT A=K
o AT k52— s 0Bk BME | BKiE
Tscikp SCLK 7 v v 7 ™A 7 L (SCLK clock period) 15ns -
SERIAL PORT @t v h7 v 7 F¢f#(SERIAL PORT
Tserials . 2ns -
setup time)
T SERIAL PORT ® 7 — /L R (SERIAL PORT hold 0
serialh time) ns -
READY O H ENRD = Ui 1-5H D SCLK = v
Treadytsclk ¥ F TORFE](Time from READY rising edge to first | TBD -
SCLK edge)
FROBFREEDIE), SERIAL E— REMHT 5I1C1E, UTOLM4EE
W THERHY 77,

e SERIALA VX —T =2—AA X —T )
RO =T o THOPOTDOaL T 4 Fal— g E3FO/RIEO
a7 4 X2 lb— gDk E RECONFIG N Zi#% D /0 IZERE L
TWEH A,

o HlLWnwar 74 Xal—a R LET
HARU—7 v 7%£721Z Low L)L CTRECONFIG NV % FU A LF
T,

69N2Cay 7 4 FXalb—YgyryE—FR

R

o PCarT74¥al—v g E— NE—HMoEGTHE—FSNET, LittleBee®~
7 I U —FPGA BN 2C 2> 7 4 X2 L—3 3 > E— FOEA . AUTO BOOT £ —
FHHR—bSNET, SNU—T v 75 L, FPGA ILHEAICHNE Flash 22 H B v b
AN —LT —=HEmHrANTI 7 4 X2 b— 3 U E{TVWET, AUTO BOOT
LT 4 Fal—arfid, 26340 SCL 5 LUNSDA J A > % High lc 7 L7
I LIEERICTOMERDHYVET, T LANE, FAAZARELL 27 4 ¥
L—a SN WEERHY £,

[2C = — RTiX, HostiX12C A v % —7 =— A %4 LT GOWIN & I o
VR B —FPGA#M A 7 4 X2 —aryLET, PCary 74X
2l —arE— NI, g UBEFATA Iy 74X 2L —2 g U F
—FD195TT, PCar7 4 FXa2l—yarF—RTiEE, Evy ALY
— LT —H % FPGA IZEX AT, Z LIXTEX £33, FPGA T34 A6 T
—H V=R KRy 7T L TEEFAL, FoT  IPCa 74K
—3' g F— FRTlX, IDCODE, USERCODE, BLUAT—HX AL TV X
ZIERAEGAHT R0, U— RN TN TEERA, PCar 74
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Fal—raryET—ROEUVDERITEK6-20 I R7T B0 TY,
F6-20RCary 7 4 Xal—YagrE— RO VOESE

v U4 /0 %47 | #H
| Pui 53 Low L UL L ZA DR, #1 L GowinCONFIG %
RECONFIG_N WFLT " o
- BRsE L E
High L ~L : BUET NS RIZT R 7T I 7 - 3
N N L3 N = = = e
READY 110 /74%J w<a/%qj¢ééféi¢
Low L-L : TRAL R\ ZTa oI a7
AF2L—arzfTHI T ENTEEEA
High L~ L, 7w 73307 -ar7 1F¥al
— Y aVBNIEFIZRE T LEZ 2R LET,
DONE 110 Low L~Lix, Yu s o3I a7 4F=2
—Ta VNET LTy, KIRL7EZ & &R
LET,
I, DT . . AR,

_ T ar T4 ¥al—va rE— RORIE S,
MODE(2:0] §7”7/ READY D7t EAS ) =y O TH L 7Y vy
SCL I VA=Y YN
SDA 110 T =X ANJ1, F721X ACK H )

PCar 7 4Fa2l— 3 F— FOBERXILZ. X 6-54 |2 73T TT,
X 6-5412C 227 4 X2 b—¥a rE— FOEEX

Host
(Master)

SCL

FPGA
(Slave)

» SCL

SDA

SDA

JERD

ZOMIZIRPCary 74X a2l —ya T — ROR/NATLAXEZRLTWHWET, T— KD
MODE fi/% “100” T, fiO[EEE > ORI OV TIEK 6-1 ZZH L T E &0,

UG290-2.4.1J

84(106)




6 27 4Fal—grEF—N

K6-5512C 27 4 Xa2lb—arE—FRD¥AIVIH

ADDRESS R/W ACK

2CI1EZT U T MRIEANRATHD  EHIRT 7 a b aiito T —Hin
EEFITLET, 74 RVIREETIX, SDA & SCL Offi 57 High L~<)LC
9,

R62IRCaAL T A K2l —Va s T—FRODEAIVITNRGRA—F

INT A —HDER

(12C Start) A

oy SCL 7% High @54, SDA 78 High 2°5 Low (272 V) £3,

(12C Stop) 15

o SCL 7% High @54, SDA 78 Low 25 High 1272V £,

ADDRESS

FrLzT L | FAV=TTALADZEOT By PEFA0 LY ROV —f

VA

ATHY, SAH =T NAANAL—TTNA ALBETDIHLEX
WCZDAL—T TS RAZilkBT A0l S nET,

R/W

LA LIE &
ABE Y B

YAL =T NA RPA V=T TN, AT —=H 2 EG5T 00 (0),
AL =T THNAANST =S st dh (1) Z2HELET,

ACK

ACK/NACK t
v b

AvE—UNOK T L —ALD%IZ ACKINACK £ 23k,
Gowin FPGA A IELWEAIZ 0 2R L F T,

DATA

T —H

1507 —#1%8 vy kT, MSB(Most Significant Bit) First 7 4 —

~ v NTRESNET,

UG290-2.4.1J

I2C RA EOFTRTOFT—HZIA M8 By M) THEESNNET, KEH
DA NEEETHIZNNT, T2 T4 037 a v 730 R 9 ORI
SH. ZEITISEEEFZ 74— Ky 7 LET, Low DIREEFIX. &
EIREEy b (ACK) L LTERSNET, Jihud, ZEHNL A FEIE
FICZE LI Z L2 BB L E 3, High OJREE . GELEE > N (NACK)
ELTERSINET, ZHUTBEE., ZEEA AL FOZEITHI Lo
Tl EBEWRLET, BEREE Y NACK D7 4 — KXy 7 OFEART,
ZAEMEN O FZBRH D 1w 7 L ZADRETD Low L L HIHZ SDA T 1 v
ZLow (Z7 VAT L, i Z vy 7 @O High LV HICZE Lz
Low LV TH D Z L ARGETHZ LT, ZEMNR~AZ—DGA., &
BONA N EZE LT, NACKE 52 24F LT, Hlfl St EicT
—ZEEEMKT L, SDA 74 VML T, ~ A2 —2[EH3MF1ILE 5%
EETAHLIICEALET, 2C XA TIEINDZT —H DLy ML,
ST D7 vy 7 VA (ERIFEHSEIE) 260 34, oFEH, SCL &~
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U7rnrway 7 OBk, 7—20% >y MISDA Tty hJDIT
U TZERIESNE T, T —FEEEOEE, SCL @ High L~ L Hjfi
SDAD L-YUTZE L TWAMENRH Y 9, Low L7 —# 0,High

l/«\“/w:i?“ 21 T1,
ITIRREAEHE X £,

SCL 2 Low D4
WOKN~T B0 TT,

L\

il

______________

SDAsmbm
Data valid

[ L

(ZDH, SDA 7 A DL~

Gowin T3 A TCHHR—FrEINTWVWHIPCary 7 4 X2l — g F—
R Z kIR LET,

F6-V2NRCayI7 4 Xal—aryET— FOREEKBLIOT FL X

UG290-2.4.1J

=—F 73 A el B 7 FLA
‘S/R7AM£: GWIN-2 100KHz~1.33MHz | 7'b1010 000

7= | (IDCode:0x0120681B) ' —
L—3
FF T
Flash »~7 GW1N-2

+19 '

2253 | (IDCode:0x0120681B) 1.33MHz==1% Fb1011_000
y
F7FT _ B}
Flash

I2C“CFIash%T§§VET6 I, 7—HX ANV =L T 7 A NVEFEDT —H AN — LK

BT D0ERDHY £,

L OPIETIE Ni2el T, T.12¢c)

EREDOEIREAEDIE D,

THEND Y £7,

® 2CA v HF—Tx—AAR—T )L
NRU =T v THOPIOTD a7 4 FXab— g F20E2OHEO
a7 4 FXFa2lb— 3 DL & RECONFIG N Zi#HE O /0 [Z3%E L
TWEH A,

o FHlLWnaL 7 X2l —T g B LET
XU —7 v P £ Low L~LTRECONFIG NV %2 RU A L&

B

I TV 77 AT,

ZEHa — Vi3 Programer ICE £ TERY | B#EIhZ7 7 AV

12C & — F&MHT 51203, LT D&M ZT
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6.9.1 GWIN-2 SRAM/Flash D2 > 7 4 X2 L —L gy /Furls53I 07
NZ7wv—F % —h

SRAM D=z 7 4 Xal—ya  ilfiHENAT—FA NI —ALT 74
WO NULFS (JrEFidfs) 7 7 A NVFET-IT AU (PLiEFIX.bin) 7
7ANTHY, A F v Flash iZEHEINDT—F AN —LT7 7 AL
DOIEAIL PC 7 7 A v (JEET1%.i2¢) TF, 77 A VERICEfFRZL, 7
—HIIMSB 77 —A N T/A T EIZEEEINET,

B 6-56 GWIN-2 SRAM/Flash D=2 v 7 4 ¥ab—Yay/Fus/ Iy 707n—
Fx—Fh

1 Start )

12C Start

Write Address

Write Bitstream
Data (MSB)

12C Stop

h 4

1 Stop )

UG290-2.4.1J
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7 By RN —AT 7 A LOMER

rA

By AR —2A7 7 A VDR

GOWIN Iz &7 #—FPGAMG DT u /s3I 7« a7 4 Xa
I/H“/a/@f%“fi%%@%ﬁ‘é IZ. Gowin Y 7 F = 7 TERIET A MLEN
bV EF, W a7 4 X2l —varErogEblEy FA
%U~A774w@%ﬁﬁ§imifo:@tavay@m\imﬁyk
AN =T 7 A NVOERIZONWTHHLEST, 2074 Falb—a
DL EACDOZFEICOWTIL, 512 VDL EIEASH L T E &0,
AT 4 FXab—Ta T — X DORETIEMERIRIEZIRIET D 729DIC
GOWINtEI a2 # 7 Z—ZFPGARGDOE Yy NA N —AT 7 A VITT
74V RFTCRCT VIV XALEZBIMLTEXF=2 T 4By FERELT
WET, T—Far7 4 FXal—ra O, ANMT—=FIFZITNAVEA L
TT vl S, RoleT — BT NRA R 2 A 7T v 785 LT
TXF, DONEfGER7INArranEZd, tx=2U 74y bbb E
Y FPARM)—ATFT—HDaLy 7 4 X2l —arDN5aET Lictk, 2—%—
TV — Ry 7 TxEHA,

71 HRA ST a VORE

UG290-2.4.1J

CRCEE. By FA N —AF —HXJEHE, Kb X—E, EX=2U T
S4By FRE. MSPl 2t 7 ¢ ¥ o L—3 g U EEEOER . MULTI BOOT
a7 4 X al— =3 E— KTO SPIFlash &7 KL A% E,. USER
CODEEREDE Yy NA N — AT —HHHRREAS V¥ — T = —A|TD
WTIE, 2L TL7Z&\V, SPIFlash ®E#E T KL AD FAL12 B b
NELY T, . —H—|Z ADDR [23:12] D7 R L A ZEMZRETX £7°,
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7 £y FANI =LA77 A LOKK

X 7-1 HpRA 7V a
( {y Configuration @léj

| Syntheszis I Flace & Route Dual-Furpoeze Fin BitStream |

Enable CRC Check
[] Enable Compress
Enable Encryption(only support GHZA)
Key (Hex): 00000000-00000000-00000000-00000000
Enable Security Bit

Download Speed MHz): |250/100 (default)

SFI Flash Address: FFFFFFFF

USERCODE: 0o0goaao

[ 0K ][ Cancel ][ Apply

R

GOWIN I a7 % —@ Gowin V7 N7 =TIk —HEA T v a il F =
TEMNTIOEEF 2T 4By MREA TV a il Fov 72 AND & EEHT D
DT, ZOEIREY AN —LF—FEaryT7 4 X2 lb—g TS LICK
ST, =W —IT —FEETOREMEEZHEL, Wb U — Ry ZEELESZ &
NTE, TN Lo Ca—Y—FT— 2O Er R KBICHET I N TEET,

72327 4FXalb—arr—FOEE{t(Arora7 7 IV
—TOHYR—1)

UG290-2.4.1J

GOWINEZI=z %7 ¥ —Arora 77 X U—FPGA L. v R A KV
— AT — XD {bE A= L. 128 By FD AES K 5L T LY X A
AL TCWET, B LSz Yy hA NI —AT—ZDar 74X =
L—ya URIBEITRO EBY T,

1. Gowin V7 b7 =TI EfbF—2 AN L CE Yy FA MY —A T 7 A

IVEERKR L ET,

2. Gowin 7a /oI 7YV 7 b7k —% A1) L TFPGA IZ

RELET,

3. W fbEn/—ty FA RN —AT—HNT A A|Zn— REni-t,

TNA RNET — Z T O T2 DITEH 5 b — & FAH L £,

T—H DTN LT2te, T3 AFIEFICa 7 4 Fab— 3

VENTEMELET, T FT N KRR, TN ATEMETE
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7 By RN —AT 7 A LOMER

7.2.1 EH

3. READY BLO'DONE G ZlI7 & v SivEd,

AES 5Bt —:AES 77 A4 X— hF— L LN, AES HE 57 /L= U
AL TEDOND T T A _X— b F—DES T, T3 RXLLS TR
EEN, AL Tl key EWFHRLET,

AES 5 EfkF¥—DEX 1128 v |k

Key : AES i 51t % — DIEFR, GW2A(R) U — X FPGA H 5L T, 128
By hREADT FL 2% Key DIRTEICHH L £,

Lock : AES 5 S bF¥— DX 2 U T 4 D=, ZOMFIEF—DFH
H LHEROBIRRICEH SN E T, AXLTIE, 2071t 2% lock(= »
JVEMEARLET, vy 2 REEICRDE, U— KNy 7 ENbHT—HIiX
TRTT ERDET,

7.2.2 BB X —D AT

UG290-2.4.1J

Gowin ¥ 7 b U = TIZK; 5 b ¥ — % A9 2 HIEITIRO L0 TT,
1. Gowin V7 FU =7 THInTH7 vy =r &£,
2. A==2—3—T “Project>Configuration” % E{R L £,

“BitStream” % 7%~ U >~ L. “Enable Encryption(only support
GW2A)” ZEIR L TSk —DfEZ AT L E9(1X 7-2),
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7 £y FANI =LA77 A LOKEK

X 7-2 B b ¥ — DR EFE

{y Configuration I. ? ﬂh]

| Syntheszis I Flace & Route Dual-Furpoeze Fin BitStream |

Enable CEC Check
I:l Enable Compress
Enable Encryptionfonly support GHEA)

Key (Hex]: 00000000-00000000-00000000-00000000

Enable Security Bit

Download Speed MHz): |250/100 (default)

SFI Flash Address: FFFFFFFF

USERCODE: 0o0goaao

T 2T SNy FA M) — AT —F &ML Car 7 4%
2b—=Ya vz T 25103, Bl —2ELIREL TESbx—%
FPGA O —RIATEIIC & S AT M ERH Y £,

723 BEELF—DAS]

BEALF =IO LI ICEZIAETNET,
Gowin 71 75 3 /7 V7 T EAEET,
FPGA 534 2% A% v LET,
T, A% 4527 U w2 LT Configure Security Z 3R L £,
7-30EHC, Ko7 T v LicA ¥ —7 = —ATLURNIKH 51k
SN x—lEE AL, “write” 27V v 27 LTFPGA IZEZIAALE
7

PN
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7 By bARNY =LA77 A LOHER

X 7-3 B b ¥ —DREFE

i N
W Security Configuration I. g —Eh]
Write ] [ read ] [ lock
Lock ! Refuse for writing and reading it
Read : Dizsplay the kew(when unlock)
Write : Frogram the key to FPGA -
L -

B —DER IS EBESIAENT-E., BEEOT-OIIA v X —T = — A
Fo@mAH LT EERR L TEXAENTZK S LX—2) — KXy 795
TENTEET,

b —nEZIAENTH L, = —F—|L lock i % %R L T FPGA
NOF—%2nmy /7 FT52 b TEET, 20K, T—0FAHL EEZIA
FIFTT XTI £7, F—HFELEETXT, AHINZTXTD
vy MI ""TT,

BRALF—DREINTE, bty A M) —AF —X T,
BELX—DOBRAEIZKE LI RICOARFHAFTREETT, Kb Tunzen
By hA RN —ATF—ZDary7 4 X¥al—ait, F—08B2ZT
FHA,

R

GOWIN £ = %7 #—FPGA DX —OHMEOT X TOE Y MI0 TY, F—fHOE
v hE VAR LGS, OICRTZEIFETEERA, L XX, ESAETNF—EDRN
00000000-00000000-00000000-00000001 D&, ZDF /84 ZADF—Dfg FALE » Mt
A2 TRITUT R FH A,

724 AES BBt —D7Fu s 5 I o FHE(E

Gowin Programmer Ti&, AES i 5t ¥ —7 10 7T I 7Y — L A ffit
LTWET, Gowin V7 b7 =7 TA==2—®0 “Tools” 75 “Security”
FATFarvEIV s THE ZOY—REEE (X T7-4),
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7 By RN —AT 7 A LOMER

X 7-4 AES 7u /I 70FA Ty

rE Secuiry configure l 2 ﬂh1
EE A |
[ write ] [ read ] [ lock
ThhGiHAR:

Lock @ ibiEkey#iBREE
Read : TTFRGAFEer{H. ey diliseldo]H
Write : [O)FPGADEIRIES A ISEREey

ZOTa T AMIUILLTF D 3 SOERENRH Y £7,
o Write:Key7 a7 737
® Read: Key DAt L
® Lock : Key Ot/ LEZIAAMERDO T > 7

Key O7v 7F IV 7 (Write)

1. 2—P—EXD Key(AES F5tF —)% “BRITNAIHERE(—ITT ¥ A
NEATa 7Y AT LET,

2. “Write” "% %7 1) w7 LET,

3. VN OEHENRKET L, Ty ZHERIZED £7°,

Key Dt H L (Read)

‘read” R &7 Vw3 HE EZALLE AES I S5bF — 2 HETF
= v 7 L g L7c AES 1T BT SUATHEE(—ATT F A h XA 71 r)”
ICFERENET,

Key @1 > 7 (Lock)

“lock” W& %2 Uy 7 35&, Koy 7T —Z Dl LEZ AL R
v 7 SH, AES BF AL F—DFi st LEZIABNTE R £75,

725 AES BF Bk —n v s3I 7 Fuak R

UG290-2.4.1J

X 7-5~[%] 7-8 |X. AES 5 Bt —D 7 u /I I VE-lduy 7O
TRATT, 2607t AL ITAG 7a ka3 /LS TWnET,
ID CODE DF = v 7

THRAAIDZF =y 732528280 JTAG 7' h = HiE L < HhE
LTWDEIDEHlTcEsL b, TrIIIV7ENHAT V=
7 FMRIELWNE ) DEREGRTE £7,
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7 £y FANI =LA77 A LOKEK

[X] 7-5 Prepare

No

Check ID

Yes

Transmit Read ID
Command (0x11)

Read 32 Bits

ID match?

Yes
The '?' sign can be:
Q A:To read AES key flow
° B: To program AES key flow
C: To lock AES key or Set Key2 selected flow
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UG290-2.4.1J

AES Key OFEAH L
[X| 7-6 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 D7u /5 I
[X] 7-7 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
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7 By bARNY =LA77 A LOHER

AES Key D1 v 7

AESKey #1745 Z L2k 0 F—ORREE S Z ENTEET,
AES Key 31t v 7 Sj=th . F—a @A LIEEIALT 5 L3 Ta g
/Uo

[X|] 7-8 Lock AES Key Flow

C

Transmit ISC Enable
Command (0x15)

Transmit Program EFuse note:
Command (0x24) Startthe 2.5 Vcircuitto get the voltage ready
before program efuse

Transmit Security
Command (0x23)

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

Delay

800 ms note:

Justtransmit a command to end the 2.5v circuit
,such as ReadlID.

Transmit Read ID
Command (0x11)
or others

Transmit ISC Disable
Command (0x3A)

( Stop )

7327 4FX2b—aryZyrANVDF A X

GOWINtEI =z ¥/ % —FPGARGO=a 7 1 Falb—ra ey
FARY =LA77 A4 LDA ML —UBRCE, ERERZELT X2 ME
KASCIYD 7 7 A L & FIRIEHRD 72N TV ERO 7 7 A VNG EN
F9, TXRAMNERDO T 7 A NVHEEFIX SN, /] THEDITIEa A
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7 By RN —AT 7 A LOMER

Y RTHY ., FTOMOEZIIE Yy FA MY —AT—% T, A FVEKX

D7 7 A NVILEFIXDINITIEL, 2 A MNEIEFENTWERA, 2077 A

NERIL, W, MARIAHBT e 77 I I THERSET, 2 —¥F—IZ

Gowin VY7 h 7 =7 CA ML —UAEZRETEET,

1. Gowin V7 by =T &£ T,

2. Process # 7 ® Place&Route #4727 Y » 7 L T, Configuration Tk >
FARY—AZERLET,

3. 7-9 12k 9 X 912, Bitstream Format =72 2 » T7 &% X MEAF
TAINA F VT EIR L E T,

K79y bR K —ALBROER

{4 Configurations P
BitStream
+ Synthesize Enable CEC Check
General D Enable Compress
4 Place & Route [7] Enable Encryption fonly suppert GH2A)
General Key Bex): [00000000-00000000-00000000-00000000
Dual-Purpese Pin |
X P Enable Security Bit
BitStream
Print ESEAM Initisl Value
D Background Frogramming
Secure Mode (device can be programmed only once)
Download Speed (MHz): |2.500 (default) -
SFI Flash Address O0FFFOO0
VUSERCODE : @ Default () Custom |00000000
Eitstream Format: ! Text @ Einary
0K ] [ Cancel ] [ heply

GOWIN I a2 %7 % —X, By bR RN —AT—XDJEAME% AR —
FLTWET, BRI —ORFHIEL->TEARVET, O RF=
A RTIL, FfEESnTWwWeWnwWary 7 4 X2l — a3 774D AR
DIrZm L TUWET(FE 7-1),

FK7-1GOWINEI a7 Z—FPGARGDa L T 4 Xl —ary 77400

A R (RKE)
a7 4 Fal—

LUT %k g 77 ANDYA
R (KA

1,152 84 KBytes

2,304 113 KBytes

4,608 217 KBytes

8,640 435 KBytes

20,736 887 KBytes

54,720 2269 KBytes
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HER
R OT — XL, JEEI N THRWNWASS F IO 7 7 L LD A XT3, SPIFlash
EHEHALCT—Z AN —L7 7 A VEARGFET D5A. REBHLETT,

7437 4 Fab—a 77— REFHE

FPGA (X3~ A& —L LTFlash b7 —H A MU — A7 7 A V&G
LTSRAM [ZE XA Z N TEET, ZDHA. AUTO BOOT (A v F
v 7 Flash ®#4&)E MSPI(4 7 F v 7 Flash DA)D 2 SDOE— R H
DEF, FRIZRT LI, FPGA X Ready %Rl 7 4 ¥ b—a v
ZRIME L E 9, T D%, FPGA X User Logic IRTEIZ 72 F97,

Voltage 4 ! Ready ' Done
! Trame i i

!

Device Power Power Off [ Power Up Power On

Device Status f POR | Configuration | User Logic

UG290-2.4.1J

Gowin @ LittleBee®” 7» X U —F X WM Arora 7 7 2 U —(Z MSPI £— R
EHR—FLTCWET, DFED, 71 RXIAT7F v 7 SPIFlash /67
— A EFHAHLTar 74 F¥al—varLET, a7 4 Falb—g
V77 ANDHFHLOT 7 v s ORFEEEIY 25MHz T3, SPlI 7 1 v
7281 By FRBAHINET, ZHITKY | FiRAIRT BRI
X7 7 ANDOY A X CCRFETE £9, MSPI£— FT® SPI Flash
A L7 vy 7 ORI R K 125MHz ©9, £7-. Fast Read
SPI(0x0B)Z i 195 ¥4 . FastRead N V' &M+ 2 LENH Y £7°,

Gowin Little Bee®~” 7 X U —#/1X, MSPI £— 7215 C7 <. AUTO
BOOT E— R ¥ AR — KL TWET, B— NEEHAIAR)DJE LT 7 +
JL T 25MHz T3, AUTOBOOT E— RTlX, Z7mv 7 Z L2134 b
Bty Mpue—RIhET,

o— KRB, 2074 Fa2b—var77AVDO% A X, a— KD
W, B ony s Zton— Rz ky B iy £9,

AUTO BOOT E— R TOr— FEEIEITT A R L0 8720 F9(F
7-2 21,

K7I2aLT 42—V ar7rA0a— REKRK

R AIADE R EL(AUTO | S Kt A7 B A (MSPI £ —

Z A BOOT & — F) )

GW2A-55/55C .
AUTO BOOT E— F72 L 125MHz

GW2A-18/18C

99(106)
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F XA R

R R Ft A A JE R B(AUTO
BOOT &— k)

7 40
%
p={{11§
=i

ger b A (MSPL £ —

GW2AR-18/18C

GW2ANR-18C

GW1N-1

GW1N-1S

26MHz

GW1NS-2

GW1NSR-2

GW1NS-2C

GW1NSR-2C

GW1NSE-2C

33MHz

GW1NZ-1

GW1N-2

GW1N-2B

GW1NSER-4C

GW1NS-4

GW1NSR-4

GW1NS-4C

GW1NSR-4C

GW1N-4B

GW1NR-4B

GW1NRF-4B

GW1N-4

GW1NR-4

GW1N-6

GW1N-9

GW1N-9C

GW1NR-9

GW1NR-9C

40MHz

120MHz
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MSP| E— R TCOF—HX A N — AT 7 A LDa— NIFEIZERT7-3D &

BH T,
* 7-3MSPL E— RTOF—F A NI —AT 7 A /LDra— FEH
vy Fa | B KRS B NEEE | e R | N
T | YT YT =25MHz OB} =25MHz 08 | =41.6MHz > | 50O
TANDTA | HOE— R | Gon— K | Feou—f | T
R (Fe KA ftl(ms) fij(ms) IREfH] (ms) i) H
1,152 84 KBytes 275 28 17 1
4,608 217 KBytes | 711 71 42 28
8,640 435 KBytes | 1425 142 85 57
20,736 | 887 KBytes | 2906 290 174 116
54,720 | 2269 KBytes | 7435 743 446 297
MSPI £— RTOF—H A KN — A7 7 A4 )LD0— REEfIZFR 7-4 D L
BH T,
%% 7-4 AUTO BOOT £— R THOTFT—F A RN —AL 7 7 A /LD nr— REHE
o — NJE
a7 4 F =2. po AN e N
LA M L | e A B — NE K
LUT %% TR =25MHz DA 0 u | =31.25MHz D4
7 ANMDYA | (ms) — FEER(ms) O v — K (ms)
2 (e KA (F7 4V NE o TR
W)
1,152 84 KBytes 34 4 3
4,608 217 KBytes | 88 9 7
8,640 435 KBytes | 178 17 14

UG290-2.4.1J

Fieow— FRMIIZEATT, 207 4 Fa b—a URFREICINZ T,
XD =T THEM] Tramp &7 34 ZOWWHEEE L H Y 9, XU —T v

TR, T AKX R B DT,

Ho CTHIET D2LENRH Y £,

L7 T, NU—=T w7 FPGA DO — RNETTHFETCORBLZE
ORI D LD ICFHAETE £,
AUTO BOOT &=— K :
T sy =PORKfH] + T—HX A RNV —20DEy N8I 7o v 7% A7

v

MSPI £— K :
Too sy =PORKEFfH] + 77— 4 A N —2DbEy N/ 7y YA 7L
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Sfékw%ﬁﬁiﬁ

2 —HF—N FPGA ZfiH L T T 256, X =2V 7 c ORENEE

REBFEELRVET, GOWINE®I o X7 X —DTa s3I0 77

N7 =27 Tldk, 73 AOREEZ BB L CT—#HO X = U T ¢ RN BHIE

I, 22—V —DOE Y hA RN —AT —H BHERIHEH#E T ET,
XU T 45K IT, KEL 32007 =2 —XIIHTOHNET,

o I T 4Xal—TalPREDLEN, IR TIIVT T RN T
ZEEMICE Y hA N — AT =X DM ETF = v 7 LET,

¢ I T4 Xal—TalHil, THRALRIV TN LATERET —H
DIELHEEF =7 LET,

@ I T4 Xal—TalWET Licth, TN RTEMEIREEIZAD
HHPHEADY — RNy I RET oy 7 LET,

3ODT7 = —ADOFEMRFHIILL T O LB TT,

a7 4 X2 b— g VBT BT
GOWIN X a X/ X —D7a /o3I 7Y 7 b7 Z2EHL T
V74X a2l —varTHI00%, UTFTOFIEESKE LTIV,

1. ary74Falb—a BRON—RRY = T7EREFITLET,

2. TuTTIVIYT R eT HEBLTT NS AAF v U EETL,
Bt ST 5 FPGA LI A BICERB S E 7,

3. BV RANI—AF—2LTurIIvrar7 4 X¥al—aE
—REERL T M RAETR T a7 4Falb—varLlE
7

FEROTeBRATIL, s3I0 YT N = T IRRINCERS ST

TNRAZAD T DZEHAH L, RICENZZ—PF =2 Lo TGRIREANT-E Y
FNARNY—=LAF—ZHNOID &L, 20250 ID B —EHLI=HAEIZD
BT T harT7 4 X alb—arylEitonEd, £ TRVWEA,
I INaLT 4 X al—a T AIENTEETA,
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R

GOWIN & I =% 7 #—FPGA i, oV —X L XRFT 572D EAFD ID A3
HHFET.Gowin V7 b =TI Ko TAEREINTZE Y PA MY —AFT—F|ZIET /31 A
O ID BEEMA A HBMIZEBNINTWET, 22— —%, Yav=7 FEERT L& X
T NA RERINT B0 THEAET,

V74 R2L—varh

AT 4 X2 b—a YRR ENTR. TN AIRINSRRAED 728
I8y AR —ATFT =D ID ZHidH U REEDS/SA LTcRRIC T v 75
IV carZ a4 FXalb—rvarEGLET, By AN —AT—X
DY S AREEHFICRET D HREEOH D =T — 2B <722, GOWIN
Iar X —FT 34 XX CRC HiEEHEH LT, v hA NI —AT
7ANVHNDTRTOT—ZEy FBRFPGAICIELLL EXAFNS L HICL
7,

Gowin V7 F 7 =TI Z KXo THEREINTZEY FA RN — AT —XDET
RL 2%, T FL ARG T 57 —42 D CRC F = v 7 21— RHNE
ME, F—FZZEFHICEH GOWIN & 2 a7 X —F 31 X3k
WF =y a—REERL, ThazfEanlzTFoy 7 a—NeEkiRLE
T, Ty 72T —=0NRAIhb L, TNLBEOT =X 3EHAI L, 2>
T4 X2l —TarNETT 5L, DONE A > U7 —X 3 A4T8 3, CRC
Fov I 2T —=NTul 73077 2T GUHIZERRENET,

274K b—T g UETH

AT 42—V arBNETTHE, 2= =PRI L7ZT e s T
VI e ar 7 4F¥al—varE— RIS T, AL ADE Y hARY
— AT —H N SRAM |27 — RN TEENT 55, 4> F v 7 Flash I[ZF&HA
SNFET (T~ 7 Flash NOKHAIT LittleBee®~” 7 X U —FPGA 84, T
DHPR—hSINET),

e Gowin V7 N7 =T NE Y AR —AF—ZDEFHICEXF2 )T
S4By hEEHBIMIZEE LIZ72D, 22— —1X SRAM OF — ¥ % 5t/
M3z EnTExEHEA,

o 4 F v Flash IZHRMENTWETF—F DA Flash ~p 7 /5
SUUMNET L. Flash (X AUTO BOOT E— RIZAY . +XTD
M LB IR Sk,

S 5T, LittleBee®” 7 X U —FPGA #f> AUTO BOOT =27 f ¥ =
b—ya rE— R, AN T m— R 8 —T = — R L OB A 5
EHT. TR Tar s ¥al—va HOT—2EZDO ) A7)
KIS 41, £ =) 7 4 23 < 720 £9, DUALBOOT E— FiZ &
D, 2—F—ZEIE L CA T F v 7 Flash (07— 4 &3y 7 7 v 73
HZLINTEET,

R
GOWINEX ¥ 7 Z—, #7F v 7 FlashDA ML —T kXY T ¢ 12xf L THEE
ERNEEA,
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9 NG UHY RAF

NYUEYRAF

Ny AF Y 03, JTAG 2 7 4 Falb—rarET— RETEL
~HDOT, ARy Fo—lFn S Fe—rbtva— b Fz—0lH
NEST 8T Fo2—FFEICBSDL 7 7 A VEFIH L TT /AL ZADT A
MIfEAHEZIL, Ya— b F=z— I3 FEICFPGA T =— v EDAT7F v
Flash DEEB L OFAH L & ESARIHEH I ET,
N ZY 2AF v OBEFIRITRO L B0 TT,
1. FPGABAZA— K% PC IC#i L CERAZ AN £,
2. SN TWVWDTNA AEAF v T 57202 Gowin Va7 I 7
V7 =T EREE T,
3. Operation ® F X727 Vw27 LTAT7F v 7 Flash Zi&R L, B
9% bscan #fEA4 IR L £ 9(X 9-1),
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X 9-1 XU F Y RF % v OBIESAK

{4y Programmer - Untitled”

ile Edit View Design Tools Help

Do asae | |

<@ »

[Enable | Family | Device | Operation | File

| Checksum | |

Al

GW2AR

GW2AR-18

exFlash Erase,Program in bscan

D:fsoftware/Gowin/1.7.2beta/work/ledwate... 0x779E

\Ar Device Configuration

=)

0

Device Operation

heeess Mode: External Flacsh Mode

7

exFlazh Erase, Frogram in bscan VJ

Operation:

exFlazh Erase, Frogram

exFlaczh Program

exFlash Erasze

exFlash Erasze Frogram in bzean

Eraze and program the external SH
Make sure the config frequency ig

exFlash Frogram in bscan
exFlash Erase in bscan

Programming Options

Programming File: T.Zbetafwork/ledwaterSimpl/pnr/ledwater. f= :]

External Flacsh Options

Output

:| Dewice: #inbond W2SAG4

Start Addrss: 0x00000000

Output

Error

Warning I Info |

UG290-2.4.1J

Ny H ) A%y X FPGA O4 7 F w7 Flash TORMEHAJRET, 4
> F w7 Flash £721Z SRAM 1T 70 /5 ATXFdA, NT LU XY AF% ¥
CVEERTASE, A7 F v 7 Flash 7 v 7o 515 L %12 FPGA
MODE fEIXERE TT N, "X U A% v VEEXJTAG 2/ L TA 7 F
v Flash #7077 L35 H5ELVES D 9,
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10 SPI Flash @&

1 OSPI Flash D3&R

GOWIN Iz ¥ 7 % —FPGAHHCHHFR—FEZNTWBEL 7T v
SPI Flash 734 21253 5 #Eaa 133 10-1 1T &80 T, il T
1. 213 Mxic 1> Winbond #8523 T £ 47,

5% 10-1 SPI Flash (23 5 #{EqMm4$

UG290-2.4.1J

BRAE A
Read 0x03
Fast_Read 0x0B
TR ¢

GOWIN & X %7 % —FPGA THAR— F SN TV DHFEAH Lamidda< &b 1 fE
? Flash 78 03 £7213 0B TR IFe b9, 7 1 v 7 MY 30MHz LA T 086 3@ H
DA Lana, 7 vy 7 JEEEAY 30MHz 288 2 2 S aldm g Lar a3l S
F7. mEFGAHLOEBEIT FASTRD_ N 27V E 0 o $ 5083 H D . 71y 7 5K
X 70MHz 2B 2 TidZe V) £H A,
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