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UG718-1.04 4(73)




2 4 iRt

et 23

LA CHRITHERIND
ID CODE P P RFPGAS N B AR, BRI EF AL 5 -
USER CODE P 9 B 2P I FPGARSFEAT IO S ARiR, 7T Ll id Gowingi B2 411

GBS, B A S RE32-bits

%4 (Security Bit)

oz RO RS FPGAT™ i e B B AT I (1 22 e MR T R R e i
FUR R T A LERAR R S NS SRAMG , AT N ER Joik AT
PR . IR BRI N BT FPGAF= il 1 EU R B ¥ B T 22 427

% (Encryption)

= EL(Arora) K EFPGAF= it SCFFIHENE, N2 I L AR 20 5 NFPGAJG
BT SR B EAUCAD, VCHC R Ih 5 AT 2 R BE S F s LG R
WG 2Tk TR .

uUG718-1.0.4

5(72)




3MCEREN

3.1 EEERR

#* 31 EEEERNiEE (MODE [1:0])

3EEEJ%EI

Hic B AR = MODE[1:0] | Bus Width | #H3< i B
A Host 383 JTAG 3210 %) Arora V
[2] _
JTAG XX FPGA 7= W7 il
FPGA /£~ Master, @it SPI #10 M\4h
MSPI 01 x1,x2,x4 #B Flash (EiALEs1F) S & o it
ITHCE
®  MSPI Jn#k s Dh sk 2k W s 52 5 3tk
A SSPI f%#:, (CLKHOLD N #FH{#
Frar).
SSPI 01 x1, x4 ® FPGA /E% Slave, @it SPI 1M
AN Flash (At 2344 ) et &
T E
Master 01 1 FPGA {£K Slave LLRT, JEiT DIN #:0
SERIAL MANE B B B A T B
Slave 11 1 4hE8 Host 383 DIN 3 %) Arora V
SERIAL FPGA F= i THL &
FPGA 1E N Slave LAFT, @it DBUS £
Master CPU | 00 e 1A SI B T L
X0, X
48 Host JE 1T DBUS #2113 Arora V
Slave CPU | 10 FPGA 7= W7 il
Y

o  UINfT—uk MODE & VA B 2 ok 28, FEAF PINOUT FHHafil
MODE JIR 7
o [PIJTAG fic & 5 MODE[1:0J4 NME T

uUG718-1.0.4

6(73)




M E I

3.1 AL E i

uUG718-1.0.4

#* 3-2 EEEEREFE (MODE [2:0])

T B A X, MODE[2:0]1" | Bus Width | #H2%1 8]
406 Host 381 JTAG #20 %+ Arora V
[2] -
JTAG XXX FPGA 7= Wit 7 il &
FPGA £~ Master, it SPI 4% M 4h
MSPI 001 x1,x2,x4 B Flash (BGHADAS AR S HUAC B 40 i3k
=
®  MSPI gk kel e W s 2 | shit
A SSPI 3, (CLKHOLD N FEf#
FrmH).
SSPI 010 x1, x4 ® FPGA /£ Slave, i@it SPI 1M
AN Flash (R HAth 2844 ) S &
BHEHATHCE .
Master 000 1 FPGA {£:4 Slave LLHT, JEid DIN #:0
SERIAL AR ER B B B AT
Slave 11 1 4hER Host @1k DIN &0 %F Arora V
SERIAL FPGA 7= AT &
FPGA £ Slave LART, @it DBUS #
Master CPU | 100 s 1A B B T L
Slave CPU | 110 ’ 4h Host i3t DBUS 42 1% Arora V
FPGA 7= it 47 &

V!

o  [lxjT—1Lk MODE & A e B B R 8 1F, 75 ZAH PINOUT T A

MODE MR .

o [PUTAG fic & #%:\5 MODE[2:0J4i NME T o
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3.2 Mt &

= 33 EEHRNiEE (MODE [3:0])

Pir B A =X MODE[3:0](!! Bus Width | Fi2%3i B
4 Host 183 JTAG 0% Arora V
[2] -
JTAG XXXX FPGA /= i 17 &
FPGA £~ Master, it SPI 1M
MSPI X101/0100/X011 | x1,x2,x4 AN Flash (BLA AR ) 1352 HUAC B
Bzt AT E
® MSPI &k Ihe kM G4 E
i\ SSPI i,
(CLKHOLD_ N {45 m e
SSPI X101/0100/X011 | x1, x4 ),
® FPGA £}y Slave, it SPI#
MM Flash Cal A 2844
T B B T .
Master FPGA £/ Slave VLT, @it DIN #
SERIAL | X101/01007X011 | x1 S S R T I
Slave A Host 33 DIN 2 %) Arora V
SERIAL X000/1100 X1 FPGA i i AT it &
FPGA {£ 4 Slave LLRi, it DBUS
Master CPU | X001 fore | TETUI R R TR
x8,X
4R Host 3833 DBUS 1%t Arora V
Slave CPU | X110/X111 EPGA it [ E

!

o [l —uk MODE & VA & B B R85 1F, 7R

MODE JIRZ -

o RIJTAG It & #:: 5 MODE[3:0)% AME T .

3.2 il EE
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3.2 Mt &

34 SBHHEEMFIFE (10of2)

TR Ban | JTAG Sla\./e Mas.ter Master SPI Slave SPI
k (Only) | Serial Serial x1 X2 x4 x1 x4
MODE [3:0] 7 XXXX x000/1100 | <1OVO100/X 1 X101/010 | X101/010 | X101/01007 | 1051100 | x000/1100
011 0/X011 0/X011 X011
MODE [2:0] 7 XXX 111 000 001 001 001 010 010
MODE [1:0] 7 XX 11 01 01 01 01 01 01
RECONFIG_N 10 v v v v J J J J
READY 10 J J J N J J J J
DONE 10 J J J J J J J J
TCK 10 TCK TCK TCK TCK TCK TCK TCK TCK
™S 10 ™S ™S ™S T™S ™S ™S ™S ™S
DI 10 DI DI DI DI DI ] ] DI
TDO 10 TDO TDO TDO TDO TDO TDO TDO TDO
CCLK 10 - CCLK CCLK CCLK CCLK CCLK - -
CFGUP 11 v v v v J J J J
PUDC_B 3l |y J J v J J J J
EMCCLK 34 | - - EMCCLK EMCCLK | EMCCLK | EMCCLK | - -
CSI_B 34 | - - - - - - - -
DOUT_CSO_B 34 | - DOUT DOUT - - - - -
RDWR_B 34 | - - - - - - - -
MCS_N 34 | - - - MCS N | MCS_N | MCS_N - -
D00_MOSI 34 | - - - MOSI ('\)"OSVDO MOSI/D00 | i
DO1_DIN 34 | - DIN DIN DO1 DO1 DO1 - -
D02 34 | - - - - - D02 - -
D03 34 | - - - - - D03 - .
SSPI_CS_N 34 | - - - . . i zSF’I_CS_ ﬁSPI_CS_
D05_SI 34 | - - - - - - SSPI_SI SSPI_I00
D06_SSPI_CLK 34 | - - - - - - SSPI_CLK | SSPI_CLK
DO7_SSPI_WPN 34 | - - - - - - SSPI_WPN | SSPI_IO2
D08_SO 34 | - - - - - - SSPI_SO | SSPI_IO1
CLKHOLD_N 34 | - - - - - - ESP'-HOL SSPI_l03
D04 34 |- - - - - - - -
D[09-15] 34 |- - - - - - - -
D[16-31] 34 |- - - - - - - -
B!
01 4 BITE wirebond 25 A8 AL T BANK4, 7 A3 2% 24 A+
BANK3, Hik{zEiE#E ] UG1222, GW5AT-60 234 Pinout Fift % UG1229, GW5A-60
21F Pinout Tt
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M E I

3.2 MLEEH

= 3-5 R EEEMFIR (20f 2)

Master CPU Slave CPU
AR Bank

X8 X16 X8 X16
MODE [3:0] 7 X001 X001 X110/X111 X110/X111
MODE [2:0] 7 100 100 110 110
MODE [1:0] 7 M[1:0]=00 M[1:0]=00 M[1:0]=10 M[1:0]=10
RECONFIG_N 10 v J J v
READY 10 v v J v
DONE 10 v J J N
TCK 10 TCK TCK TCK TCK
T™S 10 T™S T™S T™S T™S
TDI 10 TDI DI TDI TDI
TDO 10 TDO TDO TDO TDO
CCLK 10 CCLK CCLK CCLK CCLK
CFGUP 1. v v J v
PUDC_B 3/4 v N N v
EMCCLK 3/4 EMCCLK EMCCLK - -
cslB 3/4 cslB csl_B csl B csl B
DOUT_CSO_B 3/4 CSO_B CSO_B CSO_B CSO_B
RDWR_B 3/4 RDWR_B RDWR_B RDWR_B RDWR_B
MCS_N 3/4 - - - -
D00_MOSI 3/4 D00 D00 D00 D00
DO1_DIN 3/4 DO1 DO1 DO1 DO1
D02 3/4 D02 D02 D02 D02
D03 3/4 D03 D03 D03 D03
SSPI_CS_N 3/4 - y - .
D05_SI 3/4 D05 D05 D05 D05
D06_SSPI_CLK 3/4 D06 D06 D06 D06
DO07_SSPI_WPN 3/4 D07 D07 D07 D07
D08_SO 3/4 - D08 D08 D08
CLKHOLD_N 3/4 - - - -
D04 3/4 - D04 D04 D04
D[09-15] 3/4 - D[09-15] - D[09-15]
D[16-31] 3/4 - - - -
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3 MEH 3.2 MEEW

Wi B AH S A & 3-6 FirR

* 3-6 EHENX
B4R Dyrefid
fe BRI RE S .

YEONTC B Iny, RACNMAN, WSS Ed, &2 0k 3-bit A% .

FPGA 7£ I ek fit % RECONFIG_N J&, #44-4R%E MODE 1f 3 A\ AH N g
B, SR RYIE FPGA 724 MODE {8 X} 3 fIHD B AR UiE A AS [FH
MODE TR RS B H A, A L83 4F 1) MODE % IRk se e dt 3 ok, K
2R MODE & JHIFE 284 W ER 4,  BAKIESZ RN 2841 PINOUT Ft.
MODE & i1 4 GPIO i, 7T H{E input 8% output 2574,

¥E!

4 MODE {H 5% Hy, 752 #5 F rE kb fi 2 RECONFIG_N A REA= 3.

YENBCE B Iy, RACH MmN, BANHS Eh. KEFEW, FPGA ZWIZNCE 1
TG E i 2 Thit, RECONFIG_N HAKES FPGA JEiE AT 7 U e B 44 -
76 b e B R 5 R R R T, AR RIC L SE G S AT DURE T
YENHC B I, 75—k v A>T 25ns FIEHF )5 3l GowinCONFIG i
B, [FE1F 1% MODE 5% B8 BB in & b Rrm s . - T DLl i 4y 5 2
FEHILE A, MM IZ IR B B 7Rl St AT BEHTACE . H P @ s oL IR
RECONFIG_N b R I B s AR R e TR

Nary|

e RECONFIG_N AA[LAE A GPIO,

o IMEFEMIL FPGA NEZHMMA RECONFIG_N, mLLEFE GPIO (RALN
LVCMOS10/LVCMOS12/LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33) il it
FPGA #MifHL 4% %% 5] RECONFIG_N |, H7E Esm#id g, x4 GPIO 4T
e ERDIRE .

inout 28, N#ES By, open-drain Hiit. EHLCTFAE R, R READY it
FPGA A Beidh A7 e B R 1F.

HAE P LLfE 7R FPGA MAIRASZ & ol LT E . U481 R & B &R,

READY READY 15 5 4m - F; #& EHRIE R EEE N R 7B, READY {55 NKH .
FH P R DL AR (K READY {55 AAEIR E3hin sl i+ .

Y4 GPIO i, "% N input B¢ output 267, READY FI{F input 28%4f¢) GPIO I
T REAE I R e B AR A AN AN R R, 501 FPGA m e ik IEH I E .

inout ZRAVE I, PS5 147, open-drain fii it . FPGA Bt B R Ih bR &5 5, BB K
Ih 5 DONE {55 $i

TE N E I, #5775 output 2828, W] LLFE/R FPGA 41 it B it F2 /2 15 LI

® DONE F5 MY, RondfhCapmeiiii N TARRE;

® DONE {55 /KT, FRonk B id R 56 i B R .

DONE F P AT I A A A% DONE 15 5 DLIETR 2% gt 72 .

RECONFIG_N 5 READY R £HKHEARASES, DONE {5 5t & (RFFAEMC AL TR
i JTAG HiER AL E SRAM i #£, DONE 5 5 EERA S & L.

YE5 GPIO I}, A FIAE input 5 output 247!, DONE FIfE input 2524 (%) GPIO I} 7
PRAEAE b L K e B O AR PR AN B RAIK, B B 45 )5 FPGA okt N P
B

PENRCE & I, RABONHIA .
TCK JTAG Fic B A & AT I B N\ B o
£ GPIO I, AT HIE input 5 output 287

UG718-1.0.4 11(72)




M E I

3.2 Mt &

B AR

Direfiid

!
£ GPIO i}, FEHffrastE b hndad 72 i RS Fa e, PApy iRl & JTAG 54 .

T™MS

VRN B B, BRI N, RS Edi.
JTAG B BB AT N E . /B8 GPIO B, AT H{E input 8% output 2871,

TDI

VRN E B RIS, KA, WSS L4,
JTAG fic B SR AT AR A . 1F )9 GPIO I, T HI{F input 21 output 287,

TDO

PEHC B, AR .
JTAG Bt B AL B AT HR M. 18 GPIO i), w]HAE input B¢ output 257,

CCLK

REEI I, FITH JTAG Al SSPI 3t BLAM SLAbAE BRE A F 10725 I
o X TMMER: COLK fEHIN, 7 BHEHESM 0T 61 U5

o X FAEMR: COLK Mttt fF AL FLm

V!

COLK Sy b 5, itk BLAFAOFE B etk

PUDC_B

TENIC B R, KA.

* X4 PUDC_B MKHL T, #34FRCE HR{EREATA GPIO B #6 L4 HfH.

*2Y4 PUDC_B HymH I, #FRCE AR A5 1EFrA GPIO (1) & - hy FfH .
PUDC_B Wi HfdEfaiEnt 1 kQ (B8 5) HPH, ##H:3] VCCO3/4 5¢ GND.

EMCCLK

TENECE S I, KRR . T HCE R80Tk oM i A IR CHXS T+
WIEREC B IR 28D

o XFFFEBEA: FPGA mTLLUEF )2 EMCCLK E N .

o X F JTAG FIMFER: EMCCLK A AASIES:,

Csl_B

TENRCE S NS, KAONHA . CPU BN EmAGE S, KA.

« XTEE CPU B HEsuEE — 1 1 kQ (BN KHEFHZERES GND.

© XFFA CPU L. AhlHC B 42 fil 45 7T A3z CSI_B e B2k EAFIE B i F,
BRPE S AEBERC B R F) B FPGA 1) CSO_B & i,

CSO_B

TERBECEE NS, KA . CPU BN ikfmib(E 5, fERIEHENCE h s
FFiiF FPGA 111 CSI_B & i

DOUT

TENTCE SN, R H . DOUT &5 fh 5 47 e B 1 B fan i -
* X§T Serail Al SPI (XFR x1) #i5: £ ATHIERE P EZ R T iF FPGA ) DIN
B, AENJE AR .

RDWR_B

TERELEE I, KA.

CPU ML E B AR SRS 5 R : 9 ROWR_B Jym P Ron e 4
RDWR_B M1 i 78 5 44

YE8 GPIO B, m]HE input 5% output 257,

MCS_N

TERELEE I, A% .
MSPI F BB A ik fE S, RHEPFARL
£ GPIO B, mJH{E input B¢ output 2574,

MOSI

VE R B IS, SRR, B4 Flash 1) ST . SPIX2 x4 28R XL jA).
MSPI it B A X A A7 Ho s 4 R
YE 4 GPIO i, B F{E input B¢ output 2574,

MISO

TENTCEE I, KA, S FLASH 1f) SO Jil.  SPIx2 x4 XN
Il o

uUG718-1.0.4
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3 MEH 3.2 MEEW

B A4 PR ThRefid

MSPI it B 1) Bf AT HE NS T
£ GPIO B, wJH{E input 8¢ output 2574,

PENBCE B, KA . SPIx4 G AR

MSPI S{# & A4 & T, MSPI XN IERER R 2k AR HP R,
MSPI 5 N #E TR . @I 4.7k HEBH_E 47 F%H R bank ) VCCIO.

{4 GPIO B, A AI{E input 3¢ output 241

MI2

VENEC BRI, KA, W R, SPIx4 X .
MI3 MSPI et Eie & 1. KA 2% alEid 4.7k BBH_EF2 2% 5 bank [ VCCIO.
£ GPIO B, FTH{E input B¢ output 2574,

TERTREE N, AN . DIN & H 47 B N E .

* XF T Serial #1 MSPI #5=X: DIN M Eda sz #7508, BOARCE M £ CCLK |
DIN VARGE S 2 VE TP

« X CPU #i:(: DIN 5122 st |, HfE DO1 k& M. 154 GPIO i,
Al HAE input B output 287,

inout 287 .
T CPU B, VMM N th . 8 1F2 BOE SR IIAC B AL x8. x16
*YE25 GPIO i, "] HIE input 2k output 257 .

D0~D31

VRN B RS, SRR . BUGE 4.7k HEFH 4 F%F 8 Bank ] VCCIO.
SSPI_CS N SSPI L B ik 5SS, (RHESFA .
£ GPIO B, mJH{E input B¢ output 2574,

PERTEE S N, KA. BU0ET 4.7k HFE -4 358 Bank ) VCCIO,
SSPI_CLK SSPI i A B B N\ A
1£R GPIO B, mJF{E input B¢ output 2874,

TENBCE BRI, RECHHAN .
Sl SSPI it B A = B AT i N
YE8 GPIO B, m]HE input 5% output 257,

VR NHC B I, ZRASN T H
SO SSPI Bt B 1 B AT E e
£ GPIO B, B F{E input 3¢ output 287,

VENRC B IR, AN N, AlE 4.7k HBFE 4 30558 Bank [ VCCIO.
CLKHOLD N SSPI W e e B . KA A AL
YE8 GPIO B, m]HE input 5% output 257,

VENTL B IR, AN, AlE 4.7k HEE 4 3% 8 Bank f) VCCIO.
SSPI SARFE I : 2% = P, SSPI ST M I AE A 250G 2% A K HL-FE, SSPI
XF B R HEAE TE R

1E4 GPIO B, AT HE input B output 287,

SSPI_WPN

REEMEH

N KA 110 FIAI A, w21 FPGA 7 dh SCRPR L &
B ENEE /0 . P &5 FPGA b AL 5 REEAT AR (THC B 1RAE
ZH, SECEMKNE I EE M . EENIE, ST

UG718-1.0.4 13(72)




M E I

3.2 Mt &

FHPRE, 4% R P 408 456 1 B2 PR3 700k PR JAIFF) S i

VE!

PR P B EL R BT PRI 5 5 0 S ST R A AN 8 O T LR
e B IR A SR 3-7 P

= 3-7EEEEMEHIAM
BEE R B I i
BNIRE TMS, TCK, TDI, TDO 1+ Ffc & & .
JTAG PORTI
wE N 1/0 TMS, TCK, TDI, TDO 7 & 45 j51F N GPIO.
BRI CSI_E, CSO_B, RDWR_B, D[0-31]#l CCLK £ ~%H
[I=k=1i I8
CPU PORT CSI_ B, CSO B, RDWR_B, D[0-31]#l CCLK 7EMz & 4%
L ‘\jﬁ‘ _Dy _ D> Dy = =K
BE NI VO # 5 1E )y GPIO.
B R A SSPI_CS N, ‘SSPI_CLK,k ) Sl, SO, CLKHOLD_N #
SSPI_WPN 1% Fc & & .
SSPI PORT
SR 1O SSPI_CS_N, SSPI_CLK, SI, SO, CLKHOLD_N i
> SSPI_WPN 7/ & 45 5 516 A GPIO.
BR k2 MCS;N, MISO, MOSI, D02, D03 #il CCLK {f K%
e, &5 1A
MSPI PORT MCS N, MISO, MOSI, D02, D03 fil CCLK 7rit & &
jt _ Ny ’ ) ’ p=m}
BEAHE /O HJF1E N GPIO.
SERIAL BNRE DIN, DOUT #1 CCLK 1E R4 F i B 4 i,
WE N 1/0 DIN, DOUT ! CCLK 7 & 45 J5 18~ GPIO.
RECONFIG_N BIARE LR EE W
BRIIRE i B
READY
WE NEE 1/0 fic & 45 W5 1E N GPIO
BRIIRE i B
DONE
WE NEE 1/0 fe & 45 R 515N GPIO
¥
o IATLIE Py B iR JTAG_SEL N 155, ¥ JTAG & WK NACE 10,
o [MJTAG EHMIENL N MM i fEr TCK sl TMS IRASRaE, LABTAS 5 fil
K JTAG $54 520 1E 5 N4k,
YRRt EENER
8 S SR S YR R
1. e o2 SRS IR A R ) LR
2. TEHAAHIERE “Project > Configuration > Dual-Purpose Pin”, &
3-1 ;s
3. AN RN TR B A R B R
UG718-1.04 14(72)
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3.2 MEEM

uUG718-1.0.4

E3-1 EEEEMERRE

Configuration

Dual-Purpose Pin

W
Global [] Use ITAG as regular 10

General

Constraints [] Use S5PI as regular 10

v Synthesize [ Use MSPI as regular 10

General [] Use READY as regular 10
v Place & Route [] Use DONE as regular 10
General
[] Use 12C as regular 10
Voltage
Place [J Use CPU as regular 10
Route

Dual-Purpose Pin

Unused Pin

Incremental PnR
¥ BitStream

General

sysControl

Feature sysControl

Cancel Apply

15(72)




3 MEH 3.3 EAHC B I

3.3 EHRECER

FEHREO (BHEE CPU M. EHFE/THAE SPIHN ) MiE
BHERA AR B EIRG AT S B0 B, BROIAE R NEH A IR
SRR VE B B . 240t EDA BCE emc_clk i8I A LK
EMC_CLK_DIV, Ay ehyith vl LAAERC BN 2his, B 2408k
T, N EULE TG E R B .

3-2 FHEARER SN

0SC_CLK

EMCCLK [ EMC_CLK_DIV EMCCLK
config_clk

OosC OSC_CLK_DIV ‘u se_emc_clk

3.4 JTAG BLE1ER

Bk FPGA 77 5 1) JTAG Bt BRERAT4E |IEEE1532 frvE Al
IEEE1149.1 i A3 britE

JTAG Tt B AL 2L LS VRl 5 B 22k B4k FPGA 7 i (19
SRAM i1, i EHESNIEER. &k PRI 1 FPGA P 3
 JTAG Bl Bk,
341 JTAG BB EERNEEREHE
JTAG it B AR S 06 RN E 3-3 firs, ERTEREA] Dl 5% 6 5

8 5FHM.
& 3-3 JTAG B EER ERTEE
FPGA
»{TDI
JTAG PORT
»{ TCK
»{TMS
< TDO
Vel

JTAG I B AU B AR A GE = T 100MHZ.
bR 7 AT HE ) JTAG Bt & SRAM #:1E4h, =514k FPGA F2 i)

uUG718-1.0.4 16(72)




3ME B 3.4 JTAG B & =

A6 SPI Flash (4 /B thml @it JTAG & 34T, 4N SPI Flash 1%
EEREIES %K 34,
3-4 JTAG # O 425N Flash EEREE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS N » CS N
JTAG PORT - -
» TMS M| [« DOUT
< TDO MO » DIN
E
X
VE!
LN JTAG 2 1 4a 245 Flash =K.
3.4.2 JTAG BL BEiRA K FE

JTAG P BB 1 7 B an &l 3-5 Frrs .
[ 3-5 JTAG B E{&EATFE

TCK

S —
TDO < i

B A S Sk 3-8 s

UG718-1.0.4 17(72)




3ME B 3.4 JTAG B & =

#+ 3-8 JTAG L ERAFSH
SR | SHE L w/ME = PNIEN <K (A
Ti ck JTAG TCK clock period 10 - ns
Ti_tmssu TMS setup time 3.0 - ns
Tj_tmshd TMS hold time 0 - ns
Ti_dsu TDI setup time 3.0 - ns
Ti_dhd TDI hold time 0 - ns
Ti_dvid delay of TCK to TDO - 3.0 ns

. . (clock cycle ) | (clock cycle) |
Tekn The time of clock high level *450, *550,
3.4.3 JTAG HHXEERKIE
JTAG &EA&i54
TAP KZHL

DA77 VRS S AR R L 3 A7 de sl w5 A7 as, A% % TDI
A TDO Zd. —OkU, FEL w4 Tk Hmm s F4, A£IR
SHUWEEH, AL FHk MR ECy R TCK A= TMS 28R, 4N
B .

& 3-6 TAP K7SHL

1 CE'EST-LOGlc-RESET}
)

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

UG718-1.0.4 18(72)




3ME B 3.4 JTAG B & =

TAP &1/

iR TMS A& HESE G “17) 34E TCK i A E /b 5 AN kil
fkpp (S EEAMR 5, B0 TAP B4, M SLil i T H e RS 1
TAP RS 4 sl 2 i B ADIRES, X JTAG 2 110 A2 4 2 A7 .

!
ZIREAENL CPU FISMEL
¥E!

e  7EHEA Shift_DR 5k Shift_IR RZAH, TDO ERI%HE M TCK 1B I 46H 24
7E3EN Shift_ DR B¢ Shift IR JRAK, s AR,

7E BT Shift_ DR B¢ Shift_IR I, HEg i,

e Se % H S B0 1 AL LSB:

— BG4, FrATEAH E E U

TS IR TSI 1775

BRI GE AN, IRESHUIR Al 2 A AR A .
o {4 w Ay (IR) 4
o Hwrfras (DR) 4.

A AL AT, 78 Shift IRRASKS, L% EIE eI 415
L% 74, RIERSRA LSB M, (REdEA E e ki%, [A13] Run-Test-
Idle JE#a2 P RiEEEe, WK 3-7 fi.

R AR A B, 7E Shift DROIRASH, 16 5dE e 445 %k
PR es, WK 3-8 Aas. FdE K% R LSB if /& MSB Hu kT HARH#AE .
& 3-7 8 S FERIH IR F

TCK

TMS

|
|

o0 I G . -
4P states NI © X 0 SHIFT-R @ XD XB
(@ :Select-IR-Scan @ Exit-R (&) Run-Test-ldle

[Z) -Capture-R @ -Update-R
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3ME B 3.4 JTAG B & =
[ 3-8 HIEFERIH IR F
LS T o O o B O O
™S “
TAP states NI, SHIFT-DR @ ®
-Select-DR-Scan (3 -Exit1-DR (B -Run-Test-ldle
:Capture-DR -Update-DR
VE!
e =54k Arora V FPGA t, 154 F 1R85 KRN 8 fir;
MRYEFTIEBR T A7 4%, Ul FA RS AR L,
25 ID CODE 4
ID Code Bl JEDEC ID Code, & FPGA #3:1— NEAFRH .
i~ FPGAID Code KA 32 i, FERFIH T &= FPGA 1 ID
Code.
%% 3-9 Arora V FPGA IDCODE
Device IDCODE
GWS5AT-60 H0001481B
GW5A-60 H0001481B
BEHL FPGA HI¥84 & 0x11, DL N2 LLEEL GWSAT-60 ID Code Syl
B JTAG 19 TAE 7.
1. TAP E47i: TMS B N&EHF, ELEKIEZR/D 5 A8 E I,
2. FEPIRESHLM Test-Logic-Reset 3] Run-Test-Idle;
3. RIPIRENLE] Shift-IR, MEARNAL 46K 1% Read ID 84 0x11, Hmfh
(B Ja—Ah0) KIERIFEIN R SRS E] Exit1-IR, Bl AL AT TMS
EETEHT, £ 3-104H 8 M AN k1% 0x11 L FE+ TDI Al
TMS fEARL, B ankd 3-10 Frs.
3 3-10 £ %#4Si2i2% TDI #1 TMS RYEZTS K
Valu K | TCK1 TCK 2 TCK 3 TCK 4 TCK 5 TCK 6 TCK 7 TCK 8
TDI value
(0x11) 1 0 0 0 1 0 0 0
TMS value 0 0 0 0 0 0 0 1
4. BIIREHL, M Exit1-IR £id Update-IR J5 A1 3] Run-Test-Idle, Ff-7#
Run-Test-Idle iz47 % /> 3 /M4 3
UG718-1.0.4 20(72)




3ME B 3.4 JTAG B & =

5. #IPRAENLE Shift-DR, &% 32 NEHehE I, FHAESE 32 AN eh k%
A, B TMS A&, 52 32 ANEeh E B E R, Bk Shift-DR |
Exit1-DR. iX#ia], %i% 32 MEehEIal3zH 32bits 48, BN
0x0001481B, ¥ 3-11 fiizr;

6. HZIRAEF T Run-Test-Idle.

& 3-9 i&H ID Code RSHFRE

( Start ) l
l Move TAP to Shift-DR

Move TAP to Shift-IR l

Transfer 32 clocks toget ID
Code
&
Move TAP to Exit1DR
Transfer
Read ID Code(0x11)
instruction (LSB)
&
Move TAP to Exitl-IR Move TAP to Update-DR

: l

Move TAP to Update-IR

Move TAP to Run-Test-ldle

Y
Move TAP to Run-Test-ldle

D

& 3-10 i&£BY ID Code #4-0x11 i a)0} FF

TDI IRO IR1 IRz IR2 IR4 IRS IRE IRT

Tap states NI @ SHIFT-R B

-SelectR-Scan (3 Exit1-R (5) Run-Test-dle
(Z) :Capture-R (@) Update-R
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3 MLE M 3.4 JTAG fic B X
[ 3-11 B ID Code HEH & 2RI EIMF
12 3 4 5 & T @8 8§ 10 1 _12 13 14 15 1617 13 13 20 2 22 23 24 25 26 27 2528 303 32 33 34 35 3/ 3 3B 33/ 40
TCK
ol -.“mn oIt DIz DB DI28 DI DIg Dm...'
TAP States { @ SHIFT-DR
(1):Select-DR-Scan (3) :Exit1-DR (B):Run-Test-ldle
(2 :Capture-DR (@) Update-DR
BEEK Status Register 0x41

uUG718-1.0.4

Status Register 7£ &3 A SRS F IR ARH B, i 52 E

Status Register, T[]0 AIWrasAFRAS, Q& 15 2 wakeup. &%
AR N R 5

Status Register 34 32 fi7, #LHFE 472 0x41, B /575 Read ID Code

—H

Status Register )& X iE55% 5.1 RS/ 5%

BEBL User Code 0x13
User Code :F 32 /i1, #:HfE4 /2 0x13, Hf/F5 Read ID Code —

.

User Code ERiME H A& FS X4 1) checksum {E, RJ7E Gowin

Designer H H#i E X o

4>

EH1#; 0x3C
ZIE A EH 2 FPGA M flash HRisEUEHE i SC/F,  HHECE 2 SRAM.
i JTAG KX k1% Reprogram (0x3C) 54 . Noop (0x02) f&

A, AMESHEE N, MR Reconfig_N & #I .

&% SRAM

N o g & 0D

HEHACE SRAM I, F 28R CAFER) SRAM. JiLREH T
K i% ConfigEnable 54 0x15;

Ki% SRAM Erase 154 0x05;

&% Noop 154 0x02;

ZER} 5% Run Test 2~10ms;

&i% SRAM Erase Done 54 0x09;

) i% ConfigDisabled 14> 0x3A;

K% Noop 684 0x02, Z5HiRTE;

7 /%% EraseSram (0x05) 54 . Noop (0x02) 2 J&, H4 R fit A S A5 Hag ke o
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3.4 JTAG B B 5

uUG718-1.0.4

B E SRAM

H LA Host Bit & FPGA SRAM, {# FPGA sz8iZheE, 1L JTAG IiC
& SRAM % Configration Mode Pins #5201 .

#1L Gowin software BT AE B S, FIH JTAG s231
SRAM L E, FHEA4H4MT Host it B SRAM K2, W& 3-12 Fios.

AL JTAG 8%, TAP EA7;

B % ID CODE, fu¥ ID CODE =& 75 IULHAL;

1 SRAM C#BCE, #Fx SRAM, ifEZSH#Fr SRAM;
&% ConfigEnable 54 0x15.

&% Address Initialize 54 0x12;

K i% Transfer Configuration Data 754 0x17.

B alR#&E] Shift-DR (Bl 277 4%), ¥ Bitstream Data M= - 4h
(MSB), BN RIE, RIESHEIEM NS, FHFE] Run-Test-ldle

9. Ki% ConfigDisabled 54 0x3A;
7. K% Noop 164 0x02, &5iRAL & fife.

© o g bk~ w0 D PRF

23(72)




M E I

3.4 JTAG B B 5
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& 3-12 fii® SRAM %z

( Start >
Check
ID Code

SRAM Erase (Option)

Transfer
Config Enable Instruction
(0x15)

Transfer
Address Init Instruction
(0x12)

Transfer Write Instruction
(0x17)

l

Transfer Bitstream(MSB)

Transfer
Config Disable Instruction
(0x3A)

Transfer
NOOP Instruction
(0x02)

e
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3.4 JTAG B B 5

#w#E Flash
JTAG ## SPI #5574/ 55 Flash

MR T B s JTAG 54 Master SPI B /5% SPI Flash #4742,
TMS %}, CS {55, TCK %M SCLK {55, TDI XM SI{5%5, TDO %t SO
ZE ., A% FLASH B AEE T BT R .

3-13 #3%2 SPI Flash R x=E

Check ID
Code

Read ID Code

)
\ 4

Transfer Program_SPI
Instruction (0x16)

Y

Program SPI Flash
through JTAG

Y

Send 15 TMS pulses

Y

Hold TMS high for 8
TCK clock cycles

Y

Transfer Reboot
Instruction (0x3c)

End

uUG718-1.0.4
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3ME B 3.4 JTAG B & =

TCK

TAP States

™S

TDI

TDO

& 3-14 GOWIN Arora V JTAG #&3#| SPI &% 0x06 5 S FE

X 1 X_2 3 2 X5 X6 X7 ) 7 5 T
T
0X06(MSB)
DR7 _DR6  DRS DR4  DR3 / DR2 DR1 DRO
(O Run-TestIdle
@) Select-DR-Scan
@ Capture-DR
@ Sshift-DR
® Exitl-DR
© Pause-DR
(@ Exit2-DR
® Update-DR

SVF (FE{rEH) SRS Flash

SVF iR =2 IEEE 1149.1 (JTAG) ML HAEMEEHITE . SVF LLE
AR A A R JTAG 8 31E . SVF U@ T ik 75 E A8 N\ 2 4%
5 R, o JTAG #:fE. gafe LR H SVF SCHE RN, FIFBE&TE
SVF R ii)15 BXF FLASH 4wfi. iz 04w E FLASH B fe B an & A

3-15 SVF #4572 Flash FiEE

Check ID
Code

Read ID Code

Transfer Program_SVF
Instruction (0x1B)

Program SPI Flash
through SVF

Transfer Reboot
Instruction (0x3c)

End
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3ME B 3.4 JTAG B & =

B.E OTP

Arora V FPGA 2t 128 Bit (1 OTP &[], S Hr—xMgmfe. H
BitO~Bit31 A H ' X, ZR Gl i p ml DA FH ik 25 8] A7 il 22 4 A HAth 25 825
H. Bit32~Bit95 y DNA [X, fififissft 64 ArrfE—Fri g S

OTP & Xi5Z% 5.2 OTP Efuse.
HEERAEW R,
3-16 Bt & OTP HiEE

Check ID
Code

Read ID Code

N\
A 4

Transfer ISC_Enable
Instruction (0x15)

A

Transfer
Prgm_user_data
Instruction (0x2A)

A

Transfer User_Data

A

Wait 3.1ms

A

Transfer ISC_disable
Instruction (0x3A)

Y

End

EE OTP
BH OTP $dli A2t R BT
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3ME B 3.4 JTAG B & =

& 3-17 i£B OTP HEHRIEE

Check ID
Code

Read ID Code

Y
v

Transfer ISC_Enable
Instruction (0x15)

A 4

Transfer
rd_efuse_all_data
Instruction (0x2d)

A 4

Wait 0.036ms

\ 4

Transfer rd_user_data
Instruction (0x2B)

v

Wait 0.6us

\ 4

Read User_Data

\ 4

Transfer ISC_disable
Instruction (0x3A)

End

BliEctF
BIRESCAE, IR o A BRSO A Ip B4k
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M E I

3.5 SSPI Ft & it

3.5 SSPI ft ERR

SSPI (Slave SPD) &R, Bl FPGA 1ENME:4:, H4hiE Host il
it SPI 2 6 E 72 54k FPGA P2 i T e B I 12

3.5.1 SSPI Bt ERN i EEREE

uUG718-1.0.4

fi F] SSPI it B A U & = 2 3k FPGA 77 i e B I R = B an 18]
3-18 7.

3-18 SSPI EL B RN EEREE

Host FPGA
CLK » SSPI_CLK
DIN [€ SO
DOUT > S|
CTRL » CLKHOLD_N
CS N » SSPI_CS_N

A SSPIRCEMBAN 2/ FPGA 7 i B & Bon s B 3-19 JiT
INo

3-19 % FPGA EL&~=E

CLK » SSPI_CLK
DIN > SO
FPGA
. DOUT * » Sl
Master CS N; » SSPI_CS N
CS_N,
CS_N;z —
¢—>» SSPI_CLK
¢ » SO
FPGA
® » Sl
—M—P—» SSPI_CS_N
L SSPI_CLK
» SO
FPGA
> Sl
» SSPI_CS_N

SSPI it & & IR T #E4TH ) SRAM e & #:E4L, IEA] 4w fE FPGA
4581 SPI Flash, 4ifE Flash #4E ) MODE {55 SSPI it & & 1
MODE {EAH[R], Al LAfE Gowin 42 Ak H e #K it B 200 5\ SRAM
B/ Flash. 7 2SN Flash fn#kar, 75 Z0% MODE {E %y MSPI
MODE, 2 Jgifiid ##r ki RECONFIG_N fili & MSPI .

29(72)




3ACEREN 3.5 SSPI it B i

SSPI L1424 Flash [y He 7 2 4 3-20 Fir.
3-20 SSPI 4wF25MEB Flash FEEREE

Host FPGA Flash
CLK » SSPI_CLK CCLK » CLK
DIN [« SO DIN [« DOUT

DOUT > SI MOSI » DIN
CS_N » SSPI_CS_N MCSN » CS_ N
CTRL CLKHOLD_N
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3ACEREN 3.5 SSPI it B i

3.5.2 SSPI ft ER KT FF

FHJE, 4 MODE {Hj# 2 MSPI it B # N, FPGA £k i%iE4,
MSPI #4704k, fEINEIMG &3t N SSPI =

iU /E SSPI_CLK A1 SSPI_CS_N 5l L, ffif 4.7k B L 5% R
Bank [ VCCIO.

3-21 SSPI EL E 312 FE

Te »

ek nnn nnﬂ il il

SRR | ZHE X BRE Bafr
Tc SSPI mode process time 32 ms

SSPI Bt B Ay B 3-22 Fiios o
3-22 SSPI fig B4R A E

I Tsspiicl k |
>

: | Town |
SSPI_CLK I | |
SSPI_CS N \u»: : .“—’;/
Tsspiicslu : i : Tsspi_chd :
I X !
N G S D SR G
Tsspi_dlsu I : Tsspi_dnd I
o (X I XD
>
: Tsspi_dvid

i FF 2803 3-11 Fizs.
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3ACEREN 3.5 SSPI it B i

% 3-11 SSPI B BRI F ¥
SRR ZHE X w/ME IS INIE LA
Tsspi_clk SSPI port clock period 10.0 - ns
Tsspi_csu sspi_enablen setup time 1.0 - ns
Tsspi_chd sspi_enablen hold time 0 - ns
Tsspi_dsu SSPI input data setup time 1.0 - ns
Tsspi_dhd SSPI input data hold time 0 - ns
Tsspi_dvid | delay of SSPI clock to output data - 1.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -

FRipi 2 LR AN, SSPI BN == 3k FPGA =i T E, i&
i A2 LA 26 A

o JSBHIACE
HUHT_E B T Bk i i & RECONFIG_N & Jil .

3.5.3 SSPI EHECERS

% FPGA 4T SSPI #xU}, @it SSPI AJ LAk FPGA SRAM HiE
LY ID CODE\USER CODE\STATUS CODE %5 5., 1] LUGeskAMEBAT
fig & (kN SPI Flash).

FPGA ] SSPI 54— M 1-4 N d s, 0S5 1 MeLYRTF
MENTURELETZY, KAREELTZHENT, TURE ST LT
BEH CFERH 0x00 £7R8).
3+ 3-12 ifEiES

R Y FEEES GRFHHIRERF)
Read ID Code 0x11000000
Read User Code 0x13000000
Read Status Code 0x41000000
Reconfig/Reprogram 0x3C00
Write Enable 0x1500
Write Disable 0x3A00
Write Data 0x3B
Program SPI Flash 0x1600
Init Address 0x1200
Erase SRAM 0x0500
Reinit 0x3F00
Read ID Code

FPGA (1 ID Code K- J& & 32bits, 3ZHL ID (454 2 VU415, Bp
0x11000000. 7EF54 KILZ B, fii CS AT H TR, IF HEA RS
PR A (AR DL D, PAIRE) FPGA 3$5EL CS R %S

2 CS fufkz )=, #Ha bl MSB 175 A$54 0x11000000, 7£5 5
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3ACEREN 3.5 SSPI it B i

TR A G Bk S A 32 N, ks ID CODE ¥ LA MSB H M
DO fKIRALF H K.

3-23 &8 ID Code Rt REE

cs {

scik MMMUUWL

le Instruction (0x11000000) 32Bits v 32 Data Bits

DI i f

DO i

#ZHL StatusCode/UserCode 5#zHX ID Code HIHERVEIAML, B4t v
a4 EIH],
Write Enable (0x1500)

EfCE SRAM (5 Features) i, {#H Write Enable (0x15) #5848t
WA IR, 8% 5 ] L2 S HdEs Write Data (0x3B) 54

3-24 Write Enable (0x15) BIFREE

7%7 < i 11 [ 11 f i Y ‘7WW7
DI < + i £ " ! > 7
CS \ /

Write Disable (0x3A00)

RIEIEEE, F ¥ Write Disable M\ ZmiEtE B . BH G
MLl %, RSN TAERES .

3-25 Write Disable (0x3A00) B RER

% LiAPANE4, 0x1500 A1 Ox3A00 F54 IS e AR —5, fr4HE
fE CS K-V Ja T ah, IHEfR o timos i fim CS, AR AIN 1454
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM),

Erase SRAM(0x0500)
F4 I 75 WriteEnable/WriteDisable —#(, X &4k 4 N AN
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3ACEREN 3.5 SSPI it B i

0x0500.
LRiEfE, B ED 10ms LIRS AT B

Write Data (0x3B)
I A A WriteData (0x3B) #54 EL#1A FPGA & #% & & BE it S 14
AR, RS ALES, CS —HATILE

3-26 Write Data (0x3B) BFFREE

T i A

ui_J—u—u—u—u—u—u—m_ELJ—u—u—u—u—u—u—mJﬂ_ﬂm&_

Instruction(0x3B) _E‘ Data

§ u@@mmam_u_

One Byte (MSB)
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3ACEREN 3.5 SSPI it B i

3.5.4 SSPI fit& SRAM
[& 3-27 SSPI B2 & SRAM RiEE

( Start )

\ 4
Read Staus
Code

I
N

Ready Down Y— Relnit

N

Y—b Erase SRAM
|

)
N
A 4

Init Address

!

Write Enable

!

Write
Bitstream
Data(MSB)

Y

Write Disable

End
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3ACEREN 3.5 SSPI it B i

( Start )

\ 4
Read Staus
Code

I
N

Ready Down Y— Relnit

N

Y—b Erase SRAM
|

)
N
A 4

Init Address

!

Write Enable

|

Write
Bitstream
Data(MSB)

A 4

Write Disable

A 4

End

3.5.5 SSPI 442 Flash

petinfEn = E WK 3-28. B ilid SSPI ) FPGA K%k 4E4
“Program SPI Flash” (0x1600) #§4-, 5EMi5 FPGA 1J LAk SSPI |
Flash, Host #ijft] SSPI 1] LA B 4% 1] Flash, 4% kK] LLiZE Flash i)
FH RIS P JLEAT S o

FEWAE SSPI_CLK I SSPI_CS_N 5l L, fEH 4.7k fipE L 2)%f 57
Bank ] Vccio.

ER, M Flash SEEUCEHREES, [RS8 & 9818 —A Bit. {5401 SSPI
LN Flash ) IDCode I, 75 ZA4N R i%E— Nk T sk B i Ja — 7
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M E I

3.5 SSPI Ft & it

& 3-28 SSPI ¢ & Flash KiEE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End

uUG718-1.0.4
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3ACEREN 3.5 SSPI it B i

3.5.6 SSPI x4 ECE SRAM

SSPI # X Ml E SRAM JiFEU T Fizn, H ' Read Status. Reinit.
EraseSram. InitAddress. WriteEnable. WriteDisble X IHf#i /] SSPI &
A, WA Write Data I 3% H QSSPI.

3-29 QSSPI it 8 SRAM #i2H

1 Start )

A 4

Read Staus
Code

N

Ready Down Y—> Re Init H
@ Y—>»{ | Erase SRAM

i |

Init Address

A 4

Write Enable

\ 4
Write Data
0x6B
(QSSPI)

A 4

Write Disable

End
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M E I 3.6 MSPI it &

QSSPI B & IMEF = F K 3-30 Aiw.
3-30 QSSPI AL EER EFREE

Master FPGA
CLK » SSPI_CLK
MSCN » SSPI_CS_N
100 » SSI0
101 » SSI1
102 » SSI2
103 » SSI3

QSSPI Write Data (0x6B) B JF & un F B .
[ 3-31 QSSPI Write Data (0x6B)&} 5 E

scLk [N Uy U uuyL

SSPI_CS_N | | T
0 —t U LT oree--0eee—
10, EOER---DORO—
10 10,0000 /0/0:0e
i R e ]
3.6 MSPI BB

MSPI (Master SPI) Bt &M, B FPGA 1F A L2844, iEid SPI 10
F B MM Flash 52 BG4S B0 ¢ e B 12

MSPI FC &2 : K MODE & i & MSPIRZES, ¥ FPGA HiT L
HL A T ik i & RECONFIG_N B, #3415 AT WAMEE Flash 3B LS
T, SCRRICE R .

MRHE MSPI HIBC B ARrE, F7 AT DUSEBLIZRETH R 75K 24 FPGA 3
ANTAEE, AATHHRFTR, H7 Al DUR G BRI fE 'S N FPGA S
Flash @1, 2 H&TH AT fih % RECONFIG_N BE R b R R 4t 5¢
JRTF
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3.6 MSPI it & i

3.6.1 MSPI B B EREREE

uUG718-1.0.4

i FH] MSPI x1/x2/x4 It B =0 i = 2 Sk FPGA 7= i gt 47 Ic B 10 E
PR E & 3-32~& 3-34 fiis.

3-32 MSPIx1 L EERX EETE=E

FPGA

CCLK
MCS_N
MISO

MOSI

\ 4

A 4

A

E!

e MSPI x1 [ TE H .
o IRINELE N MSPI x1

A 4

SPI Flash

CLK
CS N
DOUT

DIN

2.5Mhz~105Mhz
, 3Byte FHEARI, FIE EDA Hfrb 5 i B DA TH ki a] .

3-33 MSPIx2 BL EER EET = E

FPGA

CCLK
MCS_N
MOSI

MISO

A 4

\ 4

A

A

NVardl |
#E!

e MSPIx2 KL
e ERIAMCE N MSPI x1

SPI Flash

CLK
CS_N
100

101

2.5Mhz~105Mhz
, 3Byte FhEALI, FIE EDA HfF o B s B DA FH ki 4] .

3-34 MSPIx4 Bl BN EETREE

FPGA

CCLK
MCS_N
MOSI
MISO
D02
D03

A A A A

YV V VYV VYV VYVY

\‘E‘ ]

SPI Flash

CLK
CS_N
100
101
102
103

e MSPI x4 H#EIEHE: 2.5Mhz~105Mhz
o IFRIAAICE N MSPI x1, 3Byte SHHHAH, WJ7E EDA 4 Ah T8 Bkt B DA InZ A [a]
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3.6 MSPI it & i

3.6.2 MSPI Bt EE N FE
MSPI Bt B A = 7 B B 3-35 Fiios .

& 3-35 MSPI Bt RN A FE

| Tmspi_clk

|

| | Tclkh

CCLK l
I I
FCS_B ﬂ | |
| ' |
| | | | ]
| Tmspi_cvid | Tmspi_cvid
| |
MOSI (and other |
output data pins) | |
> |
| |
| Tmspi_dvid |
|
MISO (and other < ><J |
input data pins) |
— >l
I

AR P 25Nk 3-13 Fis.
% 3-13 MSPI EE BB FEH

|
Tmspi_dsu | Tmspi_dhd
I

SRR ZHE X w/ME PN < Bafr
Tmspi_clk MSPI clock period 10.0 - ns
Tmspi_cvld delay of MSPI clock falling edge to CSI_B | - 1.0 ns
Tmspi_dvld delay of MSPI clock falling edge to output | - 1.0 ns
data
Tmspi_dsu the setup time of input data 2.0 - ns
Tmspi_dhd the hold time of input data 0 - ns
Tclkh The time of clock high level (clock cycle ) (clock cycle) -
*45% *55%
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M E I

3.6 MSPI it & i

3.6.3 MSPI & B B %12

uUG718-1.0.4

Arora V FPGA | H1J5 LERIA 2.5MHz #1452 ) 0x000000 ik JT44,
LL SPIx1 P B bR E e e & . & 50— IR E R, & E s
MERIN 0x800000 Hthib AT 5 R IC B #eE . AP IRIC B # W, 2314
X Manu-mode, F3ACE RIG = ELFE ID ks 1%, CRC KL,
PRy TR R, RS

& 3-36 MSPI 2R BB RIZE
A

First Boot
[1]

Y

v

Second Boot

2]

Manu-mode

(3]

Y—>

N

v

»  User-mode

o [ ZRUBE N —InE AN MSPI x1, 3Byte F-hEM @B, A 7F EDA ¥t b5
MR E, ST A,

o [ WJ{E EDA #fF AR YE BF B B i k.

e BI'Manu-mode T LB SSPI. JTAG 5Kk T E .

BEAh, 5 MSPIAREUT, Sl A FURFR SCAFIT Sk 80 mspi_jump(Ox6E)
HHE2 7720, P DASEIUAE Sk In Bk i e, B TAE R 2R RS RG5>
it FLASH f#4i =% [A] .
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3ACEREN 3.7 CPU BL B i

3.7 CPU B EERER

CPU Bt B £ 152 FF 8/16/32 A %2 (14 o e B I i #eftAT e &, v H
TR 2 T B IR SRR 8 A T PR (R (R SRR B R A
F MRS — X AR B BB T AR EERANE T, EREUEFEN
HOIRE AT B AR, TEid EDA B %k EMCCLK E ML B ik
o, B DR RP I a0 R B g

o 32 itz HAHEHFIZE A 50MHz
o 16 fitkiz: AN &%)y 100MHz
o QA F KRB EZE AN 100MHzZ

3.7.1 CPU Bt EHENEFEREE
CPU It B M i & s = B i 3-37 Fiios.
3-37 CPU Bl ERNEEREHE

Host FPGA
CLK » CCLK
D[31:0] [€ D[31:0]
WE_N » RDWR_B

CS_N » CSIB

!
FE#R N CCLK M, MAZF CCLK AN .

i e SR AL, A CPU B0 & =2 54k FPGA 7= i 4TI
B, EFEWHLLLUT 44

o JHIHHIEE
b A R P kb ik RECONFIG_N I
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3.7 CPU Fit B =

3.7.2 B ERFFF

CCLK

CPU TF#u ity I an E 3-38 Fliow o
3-38 CPU Mode L EFFREE

Tepu_clk
| —
i i

|

B

' Tokh
-
‘

|
PN
|

.

! 1
! |
RDWR_B i | ‘
\ —————»
‘ ~ A
|
|

cslB

DATA (as input)

CCLK

RDWR_B

csl_B

DATA (as output)

Iy VU

" Tepu_rwhd

Tcpu_rwsu ‘ '
\4———»1 > /
g ~ i )
1 Tcpu_cssu 3 "Tcpu_cshd
" Tepu_dsu | Tepu_dhd

|
|
T
|
Tcpu_rwsu }
| | | Tcpu_rwhd
\ o [
| | |
T T 1
| Tepu_cssu } | "Tepu_cshd
T T
X X X
t t
| |
e
Tcpu_dvid

HREI P 283 3-14 Fis.

% 3-14 CPU BEERAFFEH
ZHATR ZHE X B/ME >IN Fafr
Tepu_clk CPU port clock period 10.0 - ns
Tepu_rwsu | RDWR_B setup time 8.0 - ns
Tcpu_rwhd | RDWR_B hold time 0 - ns
Tepu_cssu | CS_B setup time 8.0 - ns
Tcpu_cshd | CS_B hold time 0 - ns
Tepu_dsu input data setup time 4.0 - ns
Tepu_dhd input data hold time 0.0 - ns
Tcpu_dvid delay of CPU clock to output data - 8.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
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3ACEREN 3.7 CPU BL B i

3.7.3 BELENE;

SESHE A T Host 7] LURHEAN R IG B Bfimiit. LS, oA
#fil#K RDWR_B {55 B E N5 (RDWR_B =0) Jf-K CSI_B i
H% (CSI.B=0). wEKHIEENZ, RDWR B ¢t CSI_B Hifk
WA, HAAEFIE.

3-39 ELE MR FFE
being active earlier than or the same timeas beinginactive later than or the same time as
cpu_cs_n cpu_cs_n
cpu_clk_in/
cpu_clk_out
cpu_write_n
cpu_cs_n H |
}
}
| |
cpu_wdata[31:0] | [ wo [ wi [ w2|ws]| wal[ ws] 1 ! |
‘ |
cpu_rdata[31:0] | | Ro | Rt [ R2 [ R3[| e |
| 1
| 1
i >

There areseveral cycles’bus turnaround time. The
minimum turnaround period is 7 clock cycles

3.7.4 dEELENE;

g B R THIEE (B) Host) ToiE$ A [a] b fic B 2 v 1
5t Host A DL P Fh 5 N ERCE . @id$HiE CSI B 5580l #
% CCLK.

[ 3-40 FEELMBIETFFE
cpu_clk_in/

wuokon | L LTI LT L L L L L L L

cpu_write_n —|
cpu_cs_n —| |

I
cpu_wdata[31:0] | [ wo [ wi [ w2 ws]waslws]
1

I invalid data while
| cpu_cs_nis driven high

|
<

|

| we [ w7 [ ws | wo | wio]
|

I

I

|

»
>
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3.8 SERIAL it B

3.8 SERIAL B ERR

SERIAL fiL B, Hostiliid #1748 LX) & =2 T4k FPGA 7= it 47
FCE . SERIAL Pt B B0 HE M E R DI ER A —, RN ZRFE
RO AR, 32 MR — X A2 2 T B i 7 T AN H] . SERIAL it B
R ER ELRRR B 5 N FPGA, ik FPGA #8344 Rl 3e 8, i,
SERIAL Bt & #: X 51215280 ID CODE 1 USER CODE VU MR A& 27 2 282

=

JC O

3.8.1 SERIAL B B EEREE

SERIAL fit & # A iE s = KK 3-41 Fross
& 3-41 SERIAL ELBH#ER EETEE

Host

CLK [<

DOUT

V!

A 4

FPGA

CCLK

DIN

[1]380F CCLK M, MR CCLK M.

SERIAL EiE#EEFE

SERIAL it & #  F7 an E 3-42 Fios o

3-42 SERIAL BLB{#ERF FE

CCLK

Tserial_clk

| Tclkh

oo X

—le—

Tseﬂm_dsulTseﬁw_ﬂhd

R 7 23k 3-15 Fios

uUG718-1.0.4
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3ACEREN 3.9 %Hj{LHE
% 3-15 SERIAL BeBHER N FEH

e E ZHE X w/ME IS INIE LA

Tserial_clk Serial port clock period 10.0 - ns

Tserial_dsr the setup time of input date 4.0 - ns

Tserial_dhd | the hold time of input data 0 - ns

Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -

B 2 LR R AN, ] SERIAL B0 & 2 K FPGA 7= i it AT

Fo B, /2 BLR 51

3.9 1Lk
3.9.1 RITHREHE

JR B E
HHr b H A T ik i ik RECONFIG_N & il

EHRATH AL, W& EIE DIN 5Bt B2, Jfimid DOUT

SIS B AR s P . B BRI (B EARE T, D
TEH ) Device 1) AILME T LA R 2 —:

Master Serial

Slave Serial

Master SPI

TR AN -

Slave Serial

!

Master SPI 2254k T x1 2.

BT R R 2B, H Host B 4GIHL & Device 1, 2@ 1T

DOUT 5| ks LE 5 55 4 21 5 HARAT R~ — Nk 25 (BIE A ) Device 2).
3-43 BITRIEEREE

E

DONE

INIT_N

PROGRAM_N

DATA|

CLK]

uUG718-1.0.4

DONE — DONE
INIT_N INIT_N
PROGRAM_N PROGRAMN | ——————— — — —
DIN DOUT DIN DOUT
CCLK CCLK
FPGA FPGA
Device 1 Device 2 — — — Device N Device N+1 — — —
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3.9 %k

3.9.2 H{THILE
(EIFATAGTERER R0 P {55 I PR 1 e B s a1

i B g T DL F LR 2 —
® Master CPU

e Slave CPU
jr%?ﬁi%&i%ﬁﬁ%%:
e Slave CPU

[ 3-44 #H1THREEREE

E

e W& S 6ES I (RDWR_N) DAZIHi1K.

TRy I TR R R K, B E AL E Device 1, R JEiEid
“CSO” 5|k “CSN” 3% Device 2. —H & AT EHREE,
TR AN “CSN” AL 2 5 =AY T — M.

DONE

INIT_N

PROGRAM_N

DATA

DONE
INIT_N
PROGRAM_N

DIN [31:0]

CSN

Csl
CCLK

CLK]

uUG718-1.0.4

FPGA

Csl

Y

Y

Device 1

DONE
INIT_N
PROGRAM_N
DIN [31:0]

Csl

CCLK
FPGA

CSO|

Device 2 — — — Device N Device N+1 — — —

48(72)




4 e & 4my 4.1 Jic & Zidn

4EEE2HFE

Ez2E 54k Arora V FPGA 77 i 23T SRAM L2 K mthpeastt. B

T SRAM L EZ [ el B Ja a A F N A N e B 800 2 2%, BRRIK WL A 7 E8T
FCH -

3R FPGA P B RS A, & R 3R i S SR L B
i 20 2 R A C B R B AT Ok I SR SCRpd I 1 JTAG B &
T MC B ) MODE {H % AN HHIA] o

4.1 BECE M
ERER
4-1 LBRIEREE
A | | | |
VOItage | Trave | Tpoaneady | Ready | Done

|

| | | |

| | | |

I I ! !

| | | |

| | | |

| | |

[ [ >

| | [ |

| | | config |

| | | |

| | | |

| | | |

| | | |

! ! ! >
Device Power | Power Off | Power Up | Power On
Device Status POR | Configuration | User Logic

4 FPGA ] VCC. VCCO. VCCX ft o i ik /& 5t /Mt B R I
FPGA # NG zhiife: k€ H RECONFIG_N Al #M i e i i
K>FPGA I &5 H %47 {1k READY #11 DONE % HI>FPGA #]i54k>READY #i
1 KAE MODE B >R 95 i B 458 xC s B B 204 AR 36 >FPGA M
fiE>DONE #i7 sr>1E N P
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4 e & 4my 4.1 Jic & Zidn

FPGA Fzhid fEth 2R At AR E, FPGA b K inaad i
RECONFIG_N & JAIA fL ¥ IR R, H 7 Tk 3ok RECONFIG_N i
a BN B, FPGA M AT T 538 1/0 it A .

REEMEH

PP AEAE P AN R E B AR U, 75 ZEARYE G B IR, # Ok FPGA
AR Ik PRI RS EAR T o P o e IS A AN i, ) Do AR BT
ARIEACFIX L, A OR B R AR A OQ i) 8 BB W] . MODE[2:0] 1 okik
FEOAERCEAR IS, P AN T 23 3 m] A b o 4oz f) 07 2o L ]
SEERE IR, R AT 4.7K, TR A 1K,

]_:El

RECONFIG_N. READY #il DONE & {543 fhfic B AHE, Lib TR ENREN
GPIO, #B EALRUELEAC B 3 AF 5 AT e 1 I g el Hﬂﬁ@ﬁt*ﬁﬁ&ﬁﬁ@ﬂ% %At

E 2 BB E L

R BEAT i SR B B i, IR RRIRE 25 T S = T

BT RREEi A%k RECONFIG_N FEE
P E AV E ST ko i 2 RECONFIG. N i 5 B 4 & 4-2 | 4-3

B o
4-2 EFfi LRERFE

1 2
RECOMFIG_M i

VeoNVeoxNeco ?«”-

w
b

[
Lo}

Tporready

READY [T £
DOME [

4-3 fh & R
RECONFIG_N i P
f' Trecfglw g
READY 5 b L
?Trecfgtrd?n Treadylw "
DOME W
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4 Tt B A1 4.2 BLE s
Arora V FPGA 7= i AH G I P Z 3R 4-1 Fios o
3 4-1 Arora V FPGA FREHT LB RECONFIG_N fill % FIF&#
SHLTE | BHE X RAME | BURME | mOKME
- POR #| READY ) EFHIFHI5E (Time from PORto | Bms 23ms
portready the rising edge of READY)

RECONFIG_N fikH~F ik 56 2 (RECONFIG_N low

Trecfglw . 25ns - -
pulse width)
RECONFIG_N T~ [4#%] READY ZR{H HL - B 4E

Trecfgtrdyn (Time from RECONFIG_N falling edge to READY - - 70ns
low)

Treadyw READY 1% HL P ik 95 % (READY low pulse width) TBD - -
RECONFIG_N #7521 DONE AR FE~F (1) B 4iE

Trecfgtdonel (Time from RECONFIG_N falling edge to DONE - - 80ns
low)

42 LB RTE

uUG718-1.0.4

mn- 3R FPGA FHES)E A WIEi . Bt E SRAM Flmk g4 Ji A
RZE, HEEREWE 4-4 Fios.
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4 FCEATY

4.2 I E i

uUG718-1.0.4

& 1-4 5% 54k FPGA B E HIEE
73!
M E LB e E 5e %, RECONFIG N & 5 B4y PR A o

Power Up

POR Release
(VCCIVCCIONCCX
meets POR requirements)

Initialization
READY internally driven Low
DONE internally driven Low

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Lo

READY Pin = High

MODE Pins Sampled

ERROR

Write SRAM
Memory and
Verify

READY Internally
Driven Low

Succeed

DONE Pin = Low

User forces
DONE pin Low

Strobe DONE Pin
READY internally pulled up
DONE internally pulled up

Done Pin = High

FPGA Waken Up

User forces RECONFIG_N Low
or reprogram command
received

User Mode

DONE Internally Driven Low

e READY. DONE. RECONFIG_N J&X([n] 10, open drain fit, [ pHE 55 Edr

(4 72999 100UA).

o AL s+ READY (force the READY pin low )i dz fill g1 4 I 2k (1) st

[H] 5

A

52(72)




4 FCEATY 4.2 I E i

o /AT LLIE L 3 H 47 {% DONE(force the DONE pin low)sif% il #34 wake up [} [a]

\\\\\

421 FHAFF

R B AET, FPGA WK LR S (POR)HEEE T4 TIFE. POR
FHLER B DR AR 1/O &7 IAIAL T 15 PELIRAS I i 4% VCC/VCCX/VCCION HL 4
24 VCC/VCCX/VCCION i r& AR AL H T (A [F A I B AL RSP ANE], A
[l A M IR D), POR HIESORRA B E AL S, FPGA JTUa#ILG
Wik, * READY A1 DONE {5 SHifilm, #H T AVIMEAIRES, WnlEl 4-5

B o
[ 4-5 POR L3R FFE
1 2 3 4 5 & 7 g :] 10
<« Tportready b
WVeeMNcex/Veeion /
O N B i i

DONE LT in

% 4-2 5 T AE 2R POR R G 2 R HL IV ETS -
= 4-2 FEIZE {4 POR #EBR A1 EH

EYl e POR #5425 B YR 81,
Arora V GW5A-60 VCC/VCCX/ VCCIO3/4/12/5
GW5AT-60 VCC/VCCX/ VCCIO3/4/12/5
4.2.2 #ME&

7E A7 % Hi ik READY #1 DONE &5, &=k 514k FPGA 7
RIE NAFAE S VI EAIRAS . WIEBAIRAS Y B 215 5% FPGA WS HIHELE
SRAM 71t 28

FPGA i /£ LA T BT 261 5 Bk VA LIRS -
o  WIRMIRAS T tINITL.
e RECONFIG_N &A%,
o READY & A SR IK 2l 5k il IS o
TERIEEALI BY READY 4 IR AL A Th B -
o fi/r FPGA IEFEFR AMHINC E SRAM [X 2.
o {ENHIN, 4B A IR FIRCK T LA I FPGA BEHEAIIATLIRAS
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4 FCEATY

4.3 4R

423 L&

RA % READY &I ETHE S, FPGA AR ERZE . R4 MODE

ERURES, TTeLEs 2 M A E FPGA WL E SRAM. 7E FPGA 4%
W IC B R A ], BT CLE T READY 45 14 B N 3k 245 . READY & s
B Sl B fE B H ., READY &M H-SFfE~ FPGA Bt B Hi4l, AfE
AR,

4.2.4 MR

HIEMHEEEI A ESHE G, FPGA BEAMLERR I B AL N )

DONE IRZSNz. EMBDIRE T, FPGA SARUGEEAT U1 N #AF:

1.

4.2.5 A P#ER

ffRE 4 R %55 (GOE), FPGA I 1/0 1Bt S BHARES, 58K 110 4nfs
LI D RE . 18 B A4 R B AR ALE 5 (GSR), AT LA IEA S
SR FPGA AR Flip-Flop R

R4 R B AL B A5 5 (GSR)M & /R 5 AZEIEF S (GWDISn). fiifE
L RBNEE IG5 LAY 1k FPGA RIS N #H RAM I aE AR -
fir e /i DONE & . {£8EIRZS T~ DONE & ]l — WA JH 1/0.
A LA AR o i) i Il DONE & I 77 Uik FPGA PREFFEME RS -
— H DONE & i, FPGA R 578 UMeBEIRES, BEAHI R

BEANH PG, FPGA RALZIPAT BT I Iz . FPGA R IRKF

FE PR T BB b PR =R qf

4R H% RECONFIG_N %

I e B v #2052 REFRESH 184

HYEAE T EashE

— B HBLLL E=MEE, FPGA ¥ 55 it N & i .

13 ZEMEE

MR FPGA AT 3L, ZaTh R R — A REBHF RN R, wx

PRI MR 4E G SRR T — RV Ry e, N BT
TSRO 1 e % (12 Ak DR .

uUG718-1.0.4

LA KRB A=A B

Ao EITAaHT, ZwAe it B sl & LU RF B0 1 & ikt

FC B RE T, A S A e A 4 a0 P L 17

FLE SRR, SFEANTARIRE, Bl — VB RS K.
=B BUR AR A E B .
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4 FCEATY

4.4 LERRR SO B

BoE FFHRRT
s AR A AT RC B R AR, 162 WL D RR:
1. BHATHEC B S AR IR
2. JAShGRREBAFHHT AR, PO B 3 DK FPGA 77 i
3. GLEELLAFIR B AN G R AC B A AT 28 A S R
R, SRR B RSN 1D, ARSI
BRI LLRF AR TP 0 1D AT RS, R = F - BUse TR, S0, A
JUR P LU BRI N ARE R, B T WA E
VE!
w2 FPGA P i BARER 1D, DMES AR RS Mt T X . R aESEs

PR A AR B LR IR b E SN T A8 F 0 ID BREdE 4, P RSB ESL DA i A
(S AR

BCEiES

FCESREITAG)a, S9AF E i IUL R e 1 1D (5 BT RSG,  Be
LRI IR mAE R B AL . DB ik PERF RS L A 1 DA S e b el
REREME IR, @S H CRC R 177 2Nl O/ EL AR R SCAFH i
T HHEALIER S N FPGA, BRI .

i 2 AR SR A O B A T R B AE R AR N Tz Bt
Xt R ) CRC BLefY, =~ ARG A AR S e (I R P B 2 AN
R, S AR AR AS BEAT LEAL, — BRI R, 2R KL
e g R, BB SE U DONE faan il AN inise, gifei it ot L
CRC K46 A 327

kKExmE

A& 5 il , R4 A P IR FR AR B, 284 1 EL AR TR s i 21 2
SRAM SRR B, XT3 SRAM T HIEHE, &z S B
A R LERF A B R R B Bh B T AL, AT P ARG EL SRAM
W -

!
B2k SR E Flash (7764 % 40 1735 .

14 LR HECE

uUG718-1.0.4

iz 3R FPGA 77 i g A G BLAH OGBS I 7 B8 & IR P AT ik
WA E . e B T E I T B IR R A QIR s IOUMT bR AR it SO G B AT Ok i
Wl AR EEMIA LRI EARE L, BREENEMMRELRIESS
FeEEEM.

RO DR C B B 1 2 e e A, 7E FPGA 7= il (R EERRR
AR EGAIIA T CRC KA IF B 1 4. K lie Bl A2 Sei 12
WA AR R A, BRRAOBEE IO iE S, DONE (5 5 hifik. W&
Tz R RS E R B R AT TevE AT [R5
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4 T B 40 4.4 HERRRSC L E

441 BiBEETIEE

PR I 2E B R K e B TS 25 18] 4-6, PR EILETIIE CRC KL
RAERe. LRRFRBEE S SE . s E . L&, MSPI it Bk
. ZHEEEBIT SPI Flash Ja sk & . USER CODE & & %%

4-6 BLEIEIR
BitStream
o g;:tifsl.ize Enable CRC Check
General [] Enable Compress
v Place & Route Enable Encryption (only support Arora)
ﬁ::;:: Pin Key(Hex): [00000000-00000000-00000000-00000000
_ Dual-Purpose Pin Enable Security Bit
BitStream Print BSRAM Initial Value
Secure Mode
[] Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 <
Loading Rate (MHz): | 2.500 (default) -
SPI Flash Address: |OOOOOOOO
User Code @ Default () Custom 00000000
Bitstream Format: (O Text @ Binary
Cancel Apply
VE!

1o 2 2 PR IR ) 1 0 BB B T o) ) ik e A BRI, A AR
PR BRI ATICE,  BEAT LARIE SR A R i 22 42, SRERE B IEAR T Bl e/, ek
PR B ORER T 7 Bl ) 2 4tk

4.4.2 e EREME
Bk SRR (Arora V) i FPGA 7 i L USRI, R
Fil 128 bits [11 AES B2 500k . I8 1 LR S50 e B F
1. 1ER 2 2 S A2 B PR A 0285 35 4 A P LR S 1+
2. {E Gowin FiR i EHI N R 54112\ FPGA;

3. P IVERO AR AR B AR 2 R, B2 AT U B A A T
AT

BUEWATR I G, #0F5e e B IEW TAE: B kG, #1407
T 4E, READY #1 DONE 15 S5 Hik.

EX

o AES %4H. thfk AES FA%H, AES fnassyhrh FHBIMFEAES 7y, HE
MR E, AT keys
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4 T B 40 4.4 HERRRSC L E

o AES ZiHHKE: 128 fif;

e Key: AES ®4HAMTIFR, Arora V FPGA F= i FR$ft—/~ 128 fi K 1)
7 1) T A7l Keys

e Lock: AfRIE AES BN %4, %54 H T IRH| key BIAR, 43¢
FHZIFEIFR lock, 44 T8 RE G, B G RIREHE A HdE 46 2
1.

HIAMEEHA
FE R A A NN BB TR R

1. ATTF VR HAE A B TR

2. fEEHAFIEE “Project>Configuration”;

3. Hily “BitStream” 11%%, ‘AJi% “Enable Encryption(only support
Arora)” FFEINEAME, W 4-7 Fios.

4-7 MBEARERE
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
M Pla(cse & RTUte Enable Encryption (only support Arora)
enera
Unused Pin Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD
Dual-Purpose Pin Enable Security Bit
BitStream

Print BSRAM Initial Value
Secure Mode
[] Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 -

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

SPI Flash Address: |OOOOOOOO

User Code @ Default () Custom 00000000

Bitstream Format: (O Text @ Binary

Cancel Apply

mEFHEERING, ETFHEHMEHERHHE NS FPGA 1%
X, SRPEABEMTINES 1) AR B 78 AT B
HNREEA
ff AN S NINEN T
1. 4T7F Gowin ZRALHAE
2. I FPGA #34F;
3. Atk Security Key Setting;
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4 T B 40 4.4 HERRRSC L E

A, (EFR IS B Z BTINE R E R R “Write” K5 E AR
FPGA, & 4-8 i,

4-8 MEBARERE
% Security Configuration (Key Editor) ? X

Key (hex)
0x00000000000000000000000000000000

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

! Close

AR BB AR AT DU SRR b B 4 B A B AT 5
ik

BHIS AR, P AT lock Ay 4448541 “BITE” (5 FPGA Iy
i, 2RO S A A SR B, %
BB BT LA 17

BEMRAHIR, IR LRRAURR 1 S R A TTRE R 5 A e
. AR LR MR (0 B R
V!

e SR FPGA IS AV EFTA M 45N 0, JIEEHE M — LB 50N 1 G5
Il 0. Bltn, B B3 REEE RS N2 4548 4 00000000-00000000-00000000-
00000001, 2 JatEruit a4 it 2 A S AR AL B A A2 1,
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4 T B 40 4.4 HERRRSC L E

AES BiAdmiziRiE
Gowin Programmer T H 4t 7 AES %% TR, Hdip
“Edit” * “Security Key Setting” #&£IEI o] FF)e % T E, WK 4-9 A,
4-9 AES YmiEXHEIE
W Security Configuration (Key Editor) ? X
Key (hex)
0x00000000000000000000000000000000

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

! Close

ZREFEE =8, 2alE:
o Write: ZifE Key:
e Read: i Key;
e Lock: #iE Key KSR
%iiE Key (Write)
1. K HE XK Key(AES FH)HEN “ AT SRR RHE” o
2. il “write” %4
3. LHEIZATHIR, RMEIEAESS R,
£ Key (Read)
Hidi “read” AN S NP AES BAAHBH T FIREGAE, BHH R
AES HH & WoR A “ BATSORIEHE” s
#i& Key (Lock)
il “lock” %4, BUE Key BEHIES, AES HHR A RE L E

HIE N
AES BHmIERIE

K] 4-10~& 4-14 251 T il dmFE B8 2 AES S54HIRE, BIRIRFEY
BT JTAG Bl

#2ZID CODE

g ID AT A, — IV ATEE JTAG WhlGE S TARIEH, 5105
T B BESRRT Gt 5 I, JBE S iR R AT
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4 FCEATY

4.4 LERRR SO B

[& 4-10 Prepare

Check ID N

Y
4

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
o)
Y:

The “?” sign can be:

A: To read AES key flow

B: To program AES key/key2 flow

C: To lock AES key or Set Key2 selected flow

uUG718-1.0.4
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4 FCEATY 4.4 LU ARG B

BEH AES Key
4-11 Read AES Key Flow

Transmit ISC Enable
Command (0x15)

A 4

Transmit Read Key
Command (0x25)

A 4

Delay
100 ms

A 4

Read 128 Bits

A 4

Transmit ISC Disable
Command (0x3A)

A 4

( Stop )
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4 FCEATY

4.4 LERRR SO B

uUG718-1.0.4

AR AES Key
4-12 Program AES Key Flow

Check ID
Code

Y—>

Read ID
Code

N‘

4

Transfer ISC_Enable
Instruction (0x15)

A

y

Transfer Prgm_key
Instruction (0x21)

A

y

Transfer Key Data

Transfer ISC_disable
Instruction (0x3A)

End
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4 FCEATY

4.4 LERRR SO B

& 4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code
N‘
\ 4

Transfer ISC_Enable
Instruction (Ox15)

A 4
Transfer Prgm_key?2
Instruction (0x29)

A 4

Transfer Key2 Data

Wait 3.1ms

\ 4
Transfer ISC_disable
Instruction (Ox3A)

End

uUG718-1.0.4
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4 T B 40 4.4 HERRRSC L E

8l AES Key

HiE AES Key I/EH 2P 1L Key it§z . 81 AES Key 2 Ja ¥ ANGE
SRR E AES Key.

4-14 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)

A 4
- Note!
Transmit Program Start the 2.5V circuit to get the

EFuse Command (0x24) voltage ready before program

A\ 4
Transmit Security
Command (0x23)

A 4

Note!
Transmit 128bits of data Setdata [127:125] as “1” and all
others databits as “0” .
A 4
Delay
800 ms
A
Transmit Read ID Note!
Command (0X11) or Just transmit acommand to end
others the 2.5V circuit, such as ReadID.

v
Transmit ISC Disable
Command (0x3A)

A 4

( Stop )

4.4.3 BoE XXX

R FPGA 77 e B BRI A% 20, BRI R (S
ERSCARE I (ASCID BYSTAFANASIE W R REAS 2 1 2B i 3R S S
A S S N As, FLA L “I1” JFkiAT IR TERAE . /Jﬁj*ﬂ/\
e . RIS S SO R 44 08 bin, AR ETERER,
SO FGE H T RN G A %FTHT%%*#%K&E%#EPWE@%
&2

(NPT S8 NS R L /AR

2. {E Process Ui+~ 478 5.7 Place&Route £ $ Configuration [
bitstream;
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4 T B 40 4.4 HERRRSC L E

3. f{f Bitstream Format &1k $¢ Text 5% Binary #%=CEI A, Wi 4-15
FiRas

4-15 LE4FRAE RN E R

Wy Configurations X
BitStream
4 Synthesize Enable CEC Check
General [] Enable Compress
4 Place & Route 7] Enable Encryption fonly support GHZA)
General Key (Hex): 00000000 [ — [P — [ —

Dual-Purpose Pin
e Enable Security Bit

BitStream
Print BSEAM Initial Value
[7] Background Frogranming

Secure Mode (device can be programmed ordy once]

Download Speed (MHz): [2.500 (default) -
SPI Flash Address O0FFFO00
USERCODE : @ Default (@) Custen |00000000
Bitstreen Format: %) Text @ Binary
ok ] [ Cancel ] [ hpply

s PSR ORI R 1 R 4, R 4 He gl S5 P BT AR G, AR
B SRR I 45 I EC B SO RN, ik 4-3 Bk
% 4-3 Arora V 60K FPGA FFREEXH XN (RXER)
B R TRE e & SR/ (oKD
59904 21Mb
e

PR 2 AR SRS RAN, IF BB SO ARBEAT R 48, 1] SPI Flash £7fifi %k
PERRSCAFI R E R SR
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4 BCE 4075 4.4 LERF OB E
4.4.4 BCE XX MEATC
FPGA 1] LUE N Master M Flash BzEUEHE S FFCE SRAM. 24
FPGA L HIF1E Ready J& A 22 E st BUBHE i SCF, M 5Eim#)s
FPGA it 3| User Logic IRZs, Wi 4-16 Fiw.
4-16 FHRFEEREE
VoltageA : Ready : Done
| |
| |
| |
| |
| >
I I Tconfig I
| | |
| | |
| | |
| | |
| | |
Device Power | Power Off | Power Up i Po;/verOn |
Device Status POR | Configuration | User Logic
iz Arora V. FPGA 234437 #F MSPI #58, BI A A1 SPI Flash [ 473
BRI E FPGA, S2HUEC & S 2 B iA 2 2.5MHz, 4 —4> SPI
BB RIS — AN B, BRSO /NPT B E B R i K . MSPI i32EY SPI
Flash i 84 i K 3CFF 105MHz.
FRPEIC B S RN INZR A AN B I S I A7 5 AN R, L n 2 [a] 2
A—F.
MSPI AR SR N K ank 4-4 Fis .
#+® 4-4 MSPI R\ BB RS ek
B4 o wARME (ms, B AME (ms, B ARME (ms, KM (ms,
s | BOKRESCRE | SPIxWAUSL | SPIX 1AL | SPIx 1 MHLS | SPIX4
= =2 5MHz) FR=25MHz) F=104MHz) HR=104MHz)
59904 21Mb 8400 840 201.9 50.5
PLEFIH B2 ki [ 2%, & M LB E e, B TEE RS
IFa], A W& LA R Tramp, RIS HTESTE],  HAK b A
HHESES, FEATME. Bl FPGA M _E 2%k 58 oK En 4]
AL AT R
MSPI 5 5 :
T ymawr = Tramp + Tportready + B i LE R n s iR
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4 FCEATY

4.5SPI Flash i

4.5 SPI Flash 1%&#¥

Bz K FPGA 7= i SCFeI 4 SPI Flash #3EE1EHE 4 403E 4-5 Bt
7N, T E# WK Mxic. GigaDevice fi1 Winbond 7= S5 4 Bk, &
) R E AR A M PO 8 4, m s FPGA #A] LA iZ Flash A1

uUG718-1.0.4

o

%% 4-5 SPI Flash #{EiES
2308 R
Read 8’h03
Fast read 8'h0B
Dual output fast read 8'h3B
Quad output fast read 8'h6B
4-byte read 8'h13
4-byte fast read 8'h0C
4-byte dual output fast read 8'h3C
4-byte quad output fast read 8'h6C

!

iz ik FPGA SCRF Flash #2454 4% —Fig 03 B¢ 0B,

64Mb.

BRTFERNT
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5 RS 74 K Efuse & X 5.1 RET4

547(’5%7?%5& Efuse X

5.1 RiSHF 7%

23 A SR IR S %7 A7 25 (Status Register), 7E 234418300 2
Hd I L Status Register, AT E HIWT a4 FRAS, QoI W@ 75 i
wakeup. & SAFEINEH IR,

= 5-1 GW5A-60 Status Register

Bit Domain Description

31 auto_erase 1= bulk erase is ongoing

30 wakeup 1= wakeup status (all global signals, i.e. gsr, gwd, goe
and done, are driven high)

29 init_ r 1= initialization is done
This signal is equal to the status of “INIT_N” pin

28 mfg_done 1= OTP reading is done and MFG pattern is verified

27 decomp_fail 1 — no corresponding dictionary item is found during
decompressing a code-word

26:25 sync_det_retry The retry time of sync pattern detection in MSPI mode
00 — no retry

01 — retry one time
10 — retry two times

11- no “sync pattern” is found after three times
detection

24:23 cpu_bus width the detected bus width of CPU interface
00 — no BWD pattern is detected

01 — 8-bit mode

10 — 16-bit mode

11 — 32-bit mode

22 ser_running 1: CMSER is ongoing
0: CMSER is in IDLE state
21 ser_ecc_uncorr 1: Uncorrectable ECC error has been detected

0: no uncorrectable ECC error was detected

20 ser_ecc_corr 1: Correctable ECC error has been detected
(whether or not to be corrected is dependent on
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5 RS A4 X Efuse & X

5.1 IREFT/FA

Bit Domain Description
register setting)
0: no correctable ECC error was detected

19 ser_crc_err 1: CRC error has been detected
0: no CRC error has been detected

18 ser_crc_done 1: at least one time of CRC comparison has been done
0: no CRC comparison was done

17 sspi_mode

16 key_right

15 encrypted_format

14 security_final

13 done_final

12 i2c_sram_f

11 cmd_bypass_state

10 nj_active_r

9 auto_boot_1st_fail

8 prgm_spi

7 edit_mode

6 preamble

5 memory_erase

4 auto_boot_2nd_fail

3 time_out r Timeout Error (1 F/R KA R, 0 RRAKRKAERHIR)

2 id_fail_r ID Verify Failed Error (1 FonkAELR, 0 RRAKRE
AT )

1 bad_cmd_r Bad Command Error (1 /R EAHR, 0 £k EkE
BiiR)

0 crc_error_r CRC Error (1 FRKAEHNR, 0 FRRKRKAER R
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5 RS A4 X Efuse & X 5.2 OTP Efuse

5.2 OTP Efuse

Arora V FPGA #2it 128 Bit [f] OTP &5 [f], ZiF—kMgwfs. H
Bit0~Bit31 A H 7 X, FR il i r ml DA FH b 25 8] A7 il 22 4 e A HAth B2 825
& . Bit32~Bit95 &y DNA [X, fifiesft 64 AiME—Fril g & .

GW5AT-605 OTP 5 XNk 5-2 Fizs.
2= 5-2 GW5AT-60 OTP EX

Name Bit Index Description

User MISC 0~9bit (10bits) Obit mfg_7bit(i2c_addr_2bit)

1bit mfg_6bit(i2c_addr_0bit)

2~5bit otp_2nd_boot_addr[3:0](4bits)

6~9bit otp_15t boot_addr[3:0](4bits)

User Define 10~31bit (22bits) user defined
Device DNA 32~95bit (64bits) 57bit DNA
USER Control 96~127bit(32bits) 96~98bit cfg_aes_only[2:0]

99~101bit prgm_key_lock[2:0]:
ZDXIEHAE I, jtag ASBEXT key/key2 [X I8
WHHAT 5 H1E

102~104bit rd_key _lock[2:0];
XA W, jtag AREXT key/key2 [X I
BT IR

105~107bit prgm_fuse user_lock[2:0]

108~110bit rd_fuse_user_lock[2:0]

112~114bit prgm_rd_dna_lock[2:0]

115~117Dbit lock_sel_key_r[2:0];

ZIXCIA RN, FORIEFE key2 X3, 50
% key X2k (3bit FEEH, REAH M bit
BEN 1, WERE XA R0,

118~120bit prgm_user_misc_lock[2:0]

121~123bit rd_user_misc_lock[2:0]

124~126bit prgm_user_control_lock[2:0]

127bit reserved
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Boot next Bitstream

User Mode
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Boot Golden
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DONE/READY 5| B hi i,
B RAREBRESEEREN
done_final#xEAEE. AP
PUBIT RS IS E b ARE AL S 47
MEEMER. |

A

User Mode

Drive
DONE&READY low,

o M@k RECONFIG_N 3]sk i% Reconfig 54, W SEILHINEL

o [ ERIAHIHEY OX0.

o [lGolden_address #kiAy 0x800000, HI/* I LLifid Gowin Programmer 205, 744
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o  PIMulti2~MultiN Bitstream B INZ IR AAE L —A> Bitstream . 7] LAYE Gowin =

VAL IR, RS BT
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PO A5 HE R, UserLogic 1717 Flash 75 28 A Gowin B 7 IP S28l. N
TIRERENEEN, EWIEEEAHN 5T TE Golden Bistream [X .

4k, Arora V FPGA t37#F Hotboot i, BIfEseiy %5, &

5 £ Reboot 454 8t~k Fd ki H~F ik fih /2 RECONFIG_N, #8/FFTa 11
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