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o UG1120, GW5ART-15 2314 Pinout T-jit

1.3 Ki&. HER&IE

R A1 RN AT ILRIAR ORI . A s AR X .
R 1-1 RiE, FEHE

RiE. 4E0ETE 2R i34

Background Embedded / SPI Flash Background | 24575 AN FPGA H4RTiz 17Tl

Programming Programming REFN VO IRA LR, AN E
Flash =k SPI Flash % S 13t
TR

Bitstream Bitstream Data fic & FPGA SRAM FI%UE

Bscan Boundary Scan SURTEEEPNRES TN

Configuration Configuration fii & FPGA SRAM [X 31t 2

Configuration Data Configuration Data fic & FPGA SRAM M4

Configuration Mode Configuration Mode BeE A, W Configuration Data
P

CPU Central Processing Unit e b3 2

CRC Cyclic Redundancy Check TEIRTURR S
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FS file Fuses file A5 e B B s 1) ASCI A

GPIO General Purpose Input Output WA

12C (I2C. 1IC) Inter-Integrated Circuit A2 Rl LR

ID Identification F i

IEEE :Enr?;iitrt:(t:;rc;f Electrical and Electronics HL R T TR T2

Internal Flash Internal Flash [] Embedded Flash

JTAG Joint Test Action Group KE M 1Tsh A

LSB Least Significant Bit BAKAE AL (R4

LUT Look-up Table K

MSB Most Significant Bit A AL (R4

MSPI Master Serial Peripheral Interface EHRATHMER

Programming

Programming

¥ Configuration Data 5% 5|
Embedded Flash &} External Flash
TEf 2

SCL Serial Clock 12C L fm ok

SDA Serial Data 12C kI Ed 2k

Security Bit Security Bit 24 fr (ff SRAM [A]327K N & He
)

SPI Serial Peripheral Interface FATAME

SRAM Static Random Access Memory FRASBENLAFAE 2%

SSPI Slave Serial Peripheral Interface MERAT AR A T

TAP Test Access Port MRy 18]

User Mode User Mode FPGA fEgmfE el it B e it f5, $u7

HHRLIZ R D RE AR

14 FRZFHSRIE
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I B AT H M
% 2.1 KIS

% 1]

BEX

ZWfE (Program)

B 5 2 SRS TR A B EL R A e BN BIFPGA W B Flashii # 5
FPGAHIZERIAMHBSPI Flashffyid 72

lic® (Configure)

K5 AR B P A B bR R s AR R T BN B Flash)in 2 21
FPGASRAMAEA X R i 72

MODE][2:0] 5 GowinCONFIGH! % ) =ANMODES JIFHIH (128 7R 71
MSP T FPGAfE N XA (master) , i SPIE L £ 5 WA Flashis B EL A7
BEHEAT I B AR
SSPIFE FPGATE N MEs (slave) , #MEBFEHNL (master) @it SPIHE IS N ELkr
TEE AT B AL R
FPGAE N MNZF (slave) , #hEENL (master) i 8474105 A Hukr
SERIALALHE R T BB 3L R
CPUMLE FPGATE N MNZsE (slave) , #MHBENL (master) i 47810 CBdELL
B8-bit) BN AR A 47 i B AT R
MSPIC B AT AEME S, RIEFPGAMN AN FlashfAS [ il 332 B HL A4S 7
ZERE BE AT B R . F PR — AN EE R BEE T B NS — IR Y H

(MULTI BOOT)

TEE RN I, AR SN R I 0 T 38 1 i A RECONFIG_NYI 8
PR FE AL E - SCRFMSPIRL BB I FPGA™ il 24 SRR AR A

M — R 5, BIEFPGAR S TIEE, HATHHGR, Llda

T TR W LR s 5 N4 Flasht, i@ id fi X RECONFIG Nk =
- L FPGAZELAM i Flash 78 F A B it Fe
p—— FPGAZS 1 UL AT 19 7 2R GE R 1 —Fp o7 =0, W DANEE 1 1% &+
’“ AR R A A TR B, R AR 28 2 18] A B AL 5

F P FPGASER—IRILEEAE S5, BiswB LA - AT . IEEEHEH

(User Mode) NI/ O ) BANAE FH P R R AL

YR AR A LA FPGARE AT Jw FE B AT B AR

(Edit Mode) Yu iR BT A R B RS VEAE @O Y, Fir 1 g o
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LA CHRITHERIND
ID CODE P P RFPGAS N B AR, BRI EF AL 5 -
USER CODE R 9 B ST I FPGAZ T HEAT (1 S 3 b, 7T LLIE L Gowingi F2 41

FNENEAEF, BT S 32-bit.

‘%747 (Security Bit)

ez RO RS FPGAF™ i e B B 2 AT I 10 22 R TR e AR BT
MR BE T 2 A i AR s 5N SRAME AR NI E ikt
T EE ISR . IR BN B FPGAT™ il 1 FLRHR A i B T %
E VA

% (Encryption)

f=ER (Arora) ZURFPGA™ fh SCEFIAFIE, I 1 LR BdE 5 AFPGAR
w BT HFSEAE R B UL, VLRSS Jm 34T e O e i a5 LS
R a a Tk AR
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3.1.1 BiEER
= 3-1 L EEREHF
fic B A% MODE[1:0] | Bus Width | #H5<3i
4R Host JE3d JTAG B 5% Arora V
[1] -
JTAG XX FPGA = fh (T .
FPGA £~ Master, it SPI 4% M4t
MSPI 11 x1,x2,x4 B Flash (EiCAhgsfF) e & £ it
ITECE
® FPGA £}y Slave, it DIN £
AN R B B s AT B
SSPI 01 x1,x4 ®  MSPI g a o ek 2 W 5 ¥4 B sk
A SSPI ##x, (CLKHOLD N #H{#
FraE HF )
Ah5 Host 38 DIN #2005} Arora V
Slave SERIAL | 00 X1 FPGA 1 f il (7L
48 Host i3 DBUS 2 [15%F Arora V
[2]
Slave CPU 10 X 8,x16 FPGA 1 f it (7L
¥

o [JTAG fE/EMFET, #ATLTIE, Hitedimm
e [Slave CPU A3 32bit Al E, Hfxm K & 80MHz, BHUR
<=40MHz.

3.2 EEM
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DURR 40 e 2 5 B B Dh e L R VG, W2 — Sk R oK. 15K 81T B 5
e B AH G E ISR 3-2 3R 3-3 Fran, R briE 7 &R B = H 2
(RS TR sy b 2 o e v 07 A G S O
!
EEHIE 10 FIHR T, ERAERERLAE 10 £ L L E SR ERSER, AR
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SALE RN 3.2 M

*3-2|/UEEEMTIFR (1of2)
& 2R Bank JTAG Slave Serial Master S

(Only) x1 x2 x4

MODE [1:0] 7 XX M[1:0]=00 M[1:0]=11 M[1:0]=11 M[1:0]=11
RECONFIG_N 3 J J J J J
READY 2 J J J J J
DONE 3 J J J J J
TCK 4 TCK TCK TCK TCK TCK
™S 4 ™S ™S ™S ™S ™S
DI 4 DI DI DI DI DI
TDO 4 TDO TDO TDO TDO TDO
CCLK 2 . CCLK CCLK CCLK CCLK
EMCCLK 2 . - EMCCLK EMCCLK EMCCLK
csLB 3/4 - - - ; ;
DOUT_CSO_B 3/4 - DOUT - - -
RDWR_B 3/4 - - - ; ;
MCS_N 3/4 - - MCS_N MCS_N MCS_N
D00_MOSI 3/4 - - MOSI MOSI/D00 MOSI/DO0
DO1_DIN 3/4 . DIN MISO DO1 DO1
D02 3/4 ; - ; ; D02
D03 3/4 - - - - D03
SSPI_CS_N 3/4 . ; ] ) ;
D05_SI 3/4 - - ; ; ;
D06_SSPI_CLK 3/4 . ; ; ) ]
D07_SSPI_WPN 3/4 . ; ; ) ]
D08_SO 3/4 - - ; ; ;
CLKHOLD N 3/4 ; - ; ; ;
D04 3/4 - - ; ; ;
D[09-15] 3/4 - - ; ; ;
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#+ 3-3 BHHEEMFIFE (20f2)

Slave CPU Slave SPI
B AL TR Bank

X8 X16 X1 X4
MODE [1:0] 7 M[1:0]=10 M[1:0]=10 M[1:0]=10 M[1:0]=01
RECONFIG_N 3 J J J J
READY 2 v J J J
DONE 3 v N N N
TCK 4 TCK TCK TCK TCK
T™S 4 T™S T™S T™S T™S
TDI 4 TDI TDI TDI TDI
TDO 4 TDO TDO TDO TDO
CCLK 2 CCLK CCLK CCLK CCLK
EMCCLK 2 - - - .
cslB 3/4 cslB csl B - -
DOUT_CSO_B 3/4 CSO_B CSO_B - -
RDWR_B 3/4 RDWR_B RDWR_B - -
MCS_N 3/4 - - - -
D00_MOSI 3/4 D00 D00 - -
DO1_DIN 3/4 DO1 DO1 - -
D02 3/4 D02 D02 - -
D03 3/4 D03 D03 - -
SSPI_CS_N 3/4 - - SSPI_CS_N SSPI_CS_N
D05_SI 3/4 D05 D05 SSPI_SI SSPI_IO0
D06_SSPI_CLK 3/4 D06 D06 SSPI_CLK SSPI_CLK
DO07_SSPI_WPN 3/4 D07 D07 SSPI_WPN SSPI_102
D08_SO 3/4 D08 D08 SSPI_SO SSPI_IO1
CLKHOLD_N 3/4 - - CLKHOLD_N SSPI_I03
D04 3/4 D04 D04 - -
D[09-15] 3/4 - D[09-15] - -
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3 MEH 3.2 MEEW

W B AH S A & 3-4 FR

R34 EHENX
B4R Dyefiin
fe BRI S .

TEONBCEE B, RADNRIN, WElgs Lfi, 2 Ak 3-bit {758,

FPGA 7t _L sk ik i fi % RECONFIG_N J&, #3FH4E MODE {81 \AH R 1 BT
B, WS R0 FPGA 7 il MODE {E X M) i B AL A AN A o
HI TR SR SR A H A, A B g3 MODE & AR 78 ek e ik, ok

MODE S HSR ) MODE & II7E S 3 D, ELAATS S8 M B 5244 19 PINOUT T
it
MODE & JiI{E Ny GPIO i, A H{E input B output 257,
!

24 MODE {HXSUARR), 5 2 &3 LA al kR kb ik RECONFIG_N 4 882E 4.

TENBLE B ey, RACNRN, BANMHESS Eh. IKEFA2, FPGA FiZfE
() EL B B A A D BE, RECONFIG_N F{KHT FPGA ikt A7 4 5 X 1) e B 1
1Eo 15 b KL E A2 S DR E T, S RC B e B AT LARE TR

1E BB & I, 7B —ANkeh v AN /D F 25ns M HL T )5 2l GowinCONFIG

BoE A, [ 2Fi% I8 MODE W B (H =gk LbRrm Zds . FH P thmr Dld i 4w

ISP, AR A SRR ds T A E . T B A

RECONFIG_N BUR AR b FE R C B I A R O B R v IR

!

e RECONFIG_N A~u[LLE N GPIO.

o WIRFIEET FPGA N EiZMHEMA RECONFIG N, wJLLik#¥ GPIO (5% H
LVCMOS10/LVCMOS12/LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33) i
it FPGA 4 H % 3%4: 3] RECONFIG N |, H7E Edfn#idfed, x4 GPIO
AbF R BREE ERIRE .

inout 8 I, ERES 47, open-drain #iit . EHSEE R, R READY $is
iF FPGA 4 et 71 B 1.

A AT LA FPGA MArRES G DAEATRCE . 38 (F 2 & 1 B 2 1R
READY READY {55 Am - £ bR 5E Ml B A R 58, READY {55 AMKH-F.
F P E] LUE TS AR READY {55 DLAER T3 n#id 742 .

1E4 GPIO i, w4 input 5% output 287!, READY FAI{E input 2874 GPIO
B 75 CRAUEAE I S BC B I AR P A AN S R, 50 FPGA AT RETEIE IEH L&

inout 8BV I, N85S 47, open-drain #it . FPGA LB I bR EES, BE
1) J5 DONE 15 54 5.

TENBLE S NS, #8 output 287, W LLFE/R FPGA 4 ic B i #2215 ik 2h :

® DONE F5 NmH Y, RoRdsft Oapmeiidt N T/RRE;

® DONE {5 5 MEHF, RN E IS AR ¢ O & 20 .

DONE F P AT AR N i DONE 12 5 DASE R 28 M i i 72

RECONFIG_N 5 READY fR¥HEKH P IRZRKT, DONE {5 5 o R EFEMRHPIR
. fHH JTAG HLESILE SRAM [1id 29, DONE E5HMEKAZSHEE L.

V£~ GPIO i, w1 input B¢ output 287 . DONE FI{F input 2574 () GPIO I 75
RUETE b S i B I AR A AN R R AR, BIACE 4505 FPGA Lkt ANH
FIE

TENBC B & AN, RAOYHIA .

TCK JTAG T B Rt 4 47 I iy A
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M E I

3.2 Mt &

B AR

DhRe ik

YE2y GPIO B, w]HAE input 5% output 571,
!
Y58 GPIO i, TEHffasF - B f2 b R Rae, TR JTAG #54 .

TMS

TEONRC B B, RADNRIAN, WSS Ld.
JTAG B EAA R HATHEAIAE M. /E5 GPIO I, FHI{E input B¢ output 3¢
it

TDI

TEONBCE S NS, RADYRIAN, Wt B,
JTAG P BB R AT ER M A M. fF9 GPIO I, AT HIE input 2 output 2§

7,

TDO

TENBC B & I, Ay .
JTAG P B SR AT Bt & . 17y GPIO I, AT HIE input B output %
it

CCLK

e BB, T BR JTAG F1 SSPI AR LA H At e B AR R (1 2D it
o XFMEER: CCLK M, 5 ZE 1R A B

o XTI CCLK fEJvftt, Ryl B IR Bl

E!

CCLK Ny RHm #1155, Hritr RUFHIfE 528k,

EMCCLK

VE NS B RIS, 287 o N . P T BC B AT AT 3k i w0 B b s NV ORI
WIEC B IR 28 ). X T ER: FPGA A LLIEFR ) #e3] EMCCLK 1 AR 4,
o X JTAG FIMKER: EMCCLK 1] DAAEHE .

CSI_B

TENICEE AN, KA. CPU B TR iEAGE S, RAE-FER.

o XTE CPU B E#EsEE —4 1kQ (BFE/N) KIHHIERS] GND.

© XA CPU #E3: ShARHECE F i 5 7] L] CSI_B L+ 2 LA RCE 1 a1t
BRAE S PEBE T B 82 2 L FPGA ) CSO_B & 1.

CSO B

ENBCE BRI, KA. CPU B T EiiES, ERILMEIE %
$ 3 N % FPGA ) CSI_B & i

DOUT

VRN E & T, KRN . DOUT 225 {ekE sh AT B 1 BURE M .
« XIF Serail f1 SPI (Y[R x1) #&x0: 7EH AT L8 i&E#H 2] 7 ilF FPGA 1) DIN
B, 1ENE SR BRI .

RDWR_B

RN B S T, BB .

CPU FLEB ISR E S & EH: 29 RDWR_B & HF I Ron iR
*y RDWR_B JK LI R R 4k .

1£4 GPIO B, AT HE input 8% output 257,

MCS_N

VENBCE BRI, KA .
MSPI it B G5, RESFAR.
1£8 GPIO B, " FI{E input B¢ output 28744,

MOSI

VENTC B I, SRR, 2488 Flash (1 SI . SPIX2 x4 £ 2 XU ).
MSPI e B A5 X A 47 2 i T
£ GPIO i, #] F{F input 5% output 244,

MISO

VE L E & I, RAUCNEIN, 485 FLASH 1 SO . SPIx2 x4 Zef5 = X
[
MSPI e & A5 AR R AT B0 S N T

UG720-1.0.1
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3.2 Mt &

B AR

DhRe ik

V£ GPIO i, #] F{E input 5% output 274,

MI2

TERBCE B, KA . SPIx4 LA A AR

MSPI SR E I 2440 H s P, MSPILX R FERER 2L 2480 AR B PR,
MSPI %f B (R ERAE TG 2. FTE 4.7k HiBH 4 3% bank ) VCCIO.

YE24 GPIO B, w]H{E input 5% output 2571,

MI3

TERBCEE N, KANHH, N N, SPIx4 iy n.
MSPI BB e . (R H~PA 2. At 4.7k FRH _ER7 2% B bank 17 VCCIO.
1E24 GPIO B, AT H{E input 8% output 2574,

DIN

YERICE ST, KACAHIN . DIN 2 BT8R m AN E .

* X T Serial M1 MSPI #:3{: DIN MHE A 178l BRIABCE T4 CCLK
TR AR .

* X CPU #ix(: DIN 52 2 Thae® 1, H{E D01 k& 1. /4 GPIO i,
A F/E input 5 output 257,

D0~D15

inout ZE YA I

<0F T CPU A, 1E 8t N o 8 I o S8 4F 2 B I BRI e B A% 0 X8 x16
SR TERE

*1£24 GPIO i, AT HA{E input B¢ output 2844,

SSPI_CS N

TENTCE S IR, KRN . B UCET 4.7k HLEH -4 2%5 M Bank ) VCCIO.
SSPI BEL B AWM k(5 S, (RHESFE .
1E24 GPIO B, AT H{E input 8% output 2574,

SSPI_CLK

TENFLE SN, 8RN . BUCET 4.7k FBH -5 F1%H M Bank ) VCCIO.
SSPI it B A5 = e N
YE% GPIO B, w]FHE input 57 output 2571,

SI

VERNBLE & IR, AN .
SSPI it B A H AT B i N
{E2y GPIO B, w]H{E input B¢ output 2574,

SO

VENBCE BRI, KA .
SSPI P B A A AT B A A
1£8 GPIO B, W FI{E input B¢ output 28744,

CLKHOLD_N

VENEC BRI, KACh%N, FEE 4.7k #pH_E 4 3% Bank ) VCCIO.
SSPI B P8 e E I KA AR
£ GPIO B, w]H{E input 5% output 2571,

SSPI_WPN

VENEC B RIS, KB4 N, FER 4.7k s BH_E 4 3% Bank ) VCCIO.
SSPI R4 I 4N I, SSPI R HEIEA G 4% N K H P,
SSPI X Bz A E TG AL

YE% GPIO B, w]FHE input 5% output 2571,

UG720-1.0.1
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3.2 Mt &

REEMER

N KA s 110 FIAI A, w2 FPGA 7 dh SCRPR L B
B E NS 10 . P &5 FPGA b5 REBEAT AL (T AC B R4
Z AT, SEEMKEE RSB E S R .. IERI)E, SN

PP, 2 M P 8 39 A 52 P 3 T 2 G A FR) B
!
R v AR R PSR IR, 5 B DR B B0 M AT 26 RS AN S O P B R

P B 5 IR R a2k 3-5 Bk .

# 3-S5 ILEEME RIEM
BEH AR BT i B
BRYCIRAS TMS, TCK, TDI, TDO {E A HHLE & .
JTAG PORTI"
BB N 1/0 TMS, TCK, TDI, TDO 7R & 45 % 515~ GPIO.
R s CSI_E, CSO B, RDWR_B, D[0-15]# CCLK E~%H
e B A T
CPUPORT CSI_B, CSO_B, RDWR_B, D[0-15]#! CCLK 7EMi & 44
:Ijz _D» D D = -
BENERIO | s GPIO.
BRI 2 SSPI_CS N, \SSPI_CLK,k . Sl, SO, CLKHOLD_N #1
SSPI_WPN 1£ % Ffic & & .
SSPI PORT
T 1O SSPI_CS_N, SSPI_CLK, SI, SO, CLKHOLD_N i
>~ SSPI_WPN 7t & 45 45 1 4 GPIO.
BRI A MCS;N, MISO, MOSI, D02, D03 f1 CCLK {E N H
e B
MSPIPORT MCS N, MISO, MOSI, D02, D03 #il CCLK 7rfir & 4
:H: _ ’ ’ 9 ’ =
BN HIE VO HEEH GPIO.
SERIAL BINRE DIN, DOUT #1 CCLK 1k % FHlc & &5 1
BB N 1/0 DIN, DOUT 1 CCLK 7Efit B 45 R 5 1E A GPIO.
RECONFIG_N BIARE L I B
BIIRES = B B
READY
WE N 1/0 fic & 45 K 5 /5 A GPIO
BRINIRZS i B R
DONE
WE NEE 1/0 fic & 45 R 575N GPIO
¥
o  IMATLLE T B AR M| JTAG_SEL N 155, ¥ JTAG &K E NI E 10.
o [JTAG BRI FHM EE i fE b TCK s TMS RS FaE, LLBTAR R fil
K JTAG 54 5400 1E & N4,
EBoERGCRRGEEENER
B S SR S R B R
1. $TH & 2 SR IR A P AR N ) RS
2. TEREF:FEFE “Project > Configuration > Dual-Purpose Pin”, [
UG720-1.0.1 11(70)
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3.2 MEEM

UG720-1.0.1

3-1 s

3. AN R IR E NCE E HE R L.
E3-1 EEEEHNERRE

Configuration

v Global
General
Constraints

v Synthesize
General

¥ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR

v BitStream
General
sysControl

Feature sysControl

Dual-Purpose Pin

[] Use ITAG as regular 10
[] Use 55PI as regular 10
[] Use MSPI as regular 10
[ Use READY as regular 10
[] Use DOMNE as regular 10
[] Use 12C as regular 10

[] Use CPU as regular 10

Apply

12(70)




3 MEH 3.3 EAHC B I

3.3 EHRECER

FHAED (B CPU . FafrHUME SPIE ) MidE
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

Wio UL T BC BN A .

3-2 FHEARER SN

EMCCLK [ EMC_CLK_DIV EMCCLK

OSC_CLK _

config_clk

osc 0SC_CLK_DIV

use_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 FM.
[ 3-3 JTAG EL B EETEE
FPGA
P TDI
JTAG PORT
»{TCK
»{TMS
< TDO
L

JTAG B B A £ AR AN me = T 40MHz.
T 3T E L JTAG L B SRAM #:4E4L, &2k 544k FPGA 72 5L 1

UG720-1.0.1 13(70)




3ME B 3.4 JTAG B & =

4% SPI Flash [ga et /et it JTAG & jidt47, #MiB SPI Flash (114
FEEEIE S %K 3-4.

3-4 JTAG #EO4RIZSMEB Flash EHR R EE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS N
JTAG PORT
» TMS Ml |« DOUT
< TDO MO » DIN
eyl
N JTAG 2 O gmFE A Flash B~ K.
342 JTAG EEEEARFE
JTAG P & =) B e B a0 1 3-5 Fliow
& 3-5 JTAG ECE#ERITFE
| Tj_clk :
>
: | Tclkh |
TCK
T™MS \F—)K—Hl

|
Tj_tmssu  Tj_tmshd

X X )

!<—>f<—>'
X )

Tj_dsu | Tj_dhdI

TDI < i
wo (T

><

| I
Tj_dvid

I

BB SH & Ik 3-6 s

UG720-1.0.1 14(70)




3ME B 3.4 JTAG B & =

#+ 3-6 JTAG B EIRANFSH
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

UG720-1.0.1 15(70)




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

UG720-1.0.1 16(70)
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3.4 JTAG B B 5

[ 3-8 HIEF FeEiHEIR Fr
LS T o O o B O O

s | \\ [
o _y—{f——Cor (o (M
zos oo o /IR

@ @ X o

o o2

TAP States .-(

:Select-DR-Scan
:Capture-DR

SHIFT-DR

(3 -Exit1-DR (&) -Run-Test-ldle

Update-DR
VE

TE B 254k Arora V FPGA 1, J54- 27831 K 8 fir;

R P 71 2%, SO AR K P P AR AL

35 ID CODE &)

ID Code Bl JEDEC ID Code, & FPGA #34H— /N EARIH,

2 FPGAID Code KM 32 fi7, FERFIH T w5 FPGA 1 1D
Code.

£ 3-7 Arora V FPGA IDCODE
Device

GW5AT-15

GWS5ART-15

IDCODE
H0001681B
H0001681B

B FPGA HI$8 472 0x11, LU R PR LLiEEL GW5AT-15 ID Code A
P JTAG 1) TAE )5 =20,

1. TAP &fi: TMS B NmH-, EEEKIEZR /D 5 NH 80 E I
2. FEPIRESHLM Test-Logic-Reset 3] Run-Test-Idle;

3. FEIPIREHLE Shift-IR, MERALAL 46 k1% Read ID 84 0x11, el
(e Ja—M00) RIEWFERFZ 2R EHLE] Exit1-IR, Bl s 21477 TMS
EETEET, R 3-84H 8 AN K% 0x11 L FE+ TDI A1
TMS FEAE, WP 3-10 Fiw.

3 3-8 £i%X#ESTIE+ TDI 1 TMS BYEIEL

Valu

K

TCK1 TCK2 | TCK3 TCK 4 TCK5 TCK 6 TCK7 TCK 8

TDI value
(0x11)

1 0 0 0 1 0 0 0

TMS value

0 0 0 0 0

UG720-1.0.1

4. BEIIREHL, M Exit1-IR £id Update-IR J& [71 3 Run-Test-Idle, Jf7E
Run-Test-ldle i217 £/ 3 /M8 4 5
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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
0x0001681B, 1 3-11 flis;

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 Exitl1DR
Transfer
Read ID Code(0x11)
instruction (LSB)
&
Move TAP to Exitl-IR Move TAP to Update-DR

v l

Move TAP to Update-IR

Move TAP to Run-Test-Ildle

\ 4
Move TAP to Run-Test-ldle \ 4

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

UG720-1.0.1 18(70)




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

UG720-1.0.1

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

Status Register, T #]5AIWrasAFIRAS, 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 X1 checksum {E, AJ7E 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

UG720-1.0.1

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.

ST JTAG 5%, TAP EAL;

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

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

%1% Transfer Configuration Data 54 0x17.

B alR#&E] Shift-DR (Bl %77 4%), ¥ Bitstream Data M= - 4h
(MSB), ZArkik, KiEEHEIRFMLAFHNE, F1R1%] Run-Test-Idle

KA

% i% ConfigDisabled 154 0x3A;

8. Ki% Noop $54 0x02, %5RACE MifE.

I N IS
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3.4 JTAG B B 5

UG720-1.0.1

& 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
(Ox3A)

Transfer
NOOP Instruction
(0x02)

)

21(70)
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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

h
\ 4

Transfer Program_SPI
Instruction (Ox16)

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

UG720-1.0.1
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3.4 JTAG B B 5

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

TAP States 1

2 3 4 5 6 7 4 5 8 1

™S

DI

0x06(MSB)

DR7 DR6 DRS DR4 DR3 DR2 DR1 DRO

TDO

@ Run-Test/ldle

@) Select-DR-Scan

(3 Capture-DR

@ shift-DR
®) Exit1-DR
® Pause-DR
() Exit2-DR

(® Update-DR

UG720-1.0.1

SVF (BT E#z) LRI\ Flash

SVF 248 5 2 IEEE 1149.1 (JTAG) s R AEfRiEE TS . SVF L
AT R T AR JTAG 8EHEAE . SVF B ik 75 F A8 N\ S 1F 4k
PER, 103k JTAG #1E. e T EAEH SVF XEHENRIN, FIHASTE
SVF /12 B4 FLASH Zmf2. iZi\Zm A2 FLASH Ry A2 & T &
TNo
[ 3-15 SVF {3\ w12 Flash #RzE

Check ID
Code

Read ID Code

Transfer Program_SVF
Instruction (Ox1B)

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

I\
A 4

Transfer ISC_Enable
Instruction (0x15)

A 4

Transfer
Prgm_user_data
Instruction (0x2A)

A 4

Transfer User_Data

A 4

Wait 3.1ms

A 4

Transfer ISC_disable
Instruction (0x3A)

\ 4

End

EE OTP
BH OTP $dli A2t R BT

UG720-1.0.1 24(70)




3ME B 3.4 JTAG B & =

& 3-17 i£B OTP HEHRIEE

Check ID
Code

Read ID Code

h
\ 4

Transfer ISC_Enable
Instruction (0x15)

\ 4

Transfer
rd_efuse_all_data
Instruction (0x2d)

A 4

Wait 0.036ms

A 4

Transfer rd_user_data
Instruction (0x2B)

v

Wait 0.6us

\ 4

Read User_Data

A 4

Transfer ISC_disable
Instruction (0x3A)

End

BliEc
BIRE S, IR o A BOR SR I B4k

UG720-1.0.1 25(70)




3ACEREN 3.5 SSPI it B i

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 it EEN EEREE
4 F SSPI it B AL AN 15 220 Sk FPGA 77 it B [ 1 12 2%

3-18 ffirro
3-18 SSPI L BERA EHE T EE
Host FPGA
CLK » SSPI_CLK
DIN [€ SO
DOUT » S|
CTRL » CLKHOLD_N
CS_N > SSPI_CS_N

[ SSPIBRLE BN 2 )1 FPGA ™ i U B IA1E o & KA1 3-19 By
7INo

3-19 % FPGA EZ&~EE

CLK—— o » SSPI_CLK
DIN | » SO
FPGA
. DOUT * » Sl
Master CS N; » SSPI_CS_N
CS_N,
CS_N3 —
&> SSPI_CLK
¢ » SO
FPGA
¢ » Sl
—M—P—> SSPI_CS N
L» SSPI_CLK
» SO
FPGA
> Sl
» SSPI_CS N

SSPI it & & IR T 4T H ) SRAM o & #:E4L, BT 4 fE FPGA
4RI SPI Flash, 4wfE Flash /£ MODE {£5 SSPI fic & #5501
MODE {EAH[R], Al LAFE Gowin 42 A o #0425 N SRAM
/M Flash. 72 AN Flash fn#kar, 75 Z0F% MODE {E %y MSPI
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3.5 SSPI Ft & it

UG720-1.0.1

MODE, X Jmifiid S5 i aifit’k RECONFIG_N fili & MSPI % .

SSPI £ M 4ufE 518 Flash (18 = Wil 3-20 fizrs.
3-20 SSPI 4wi25MEB Flash FEEREE

Host
CLK

DIN
DOUT
CS N

CTRL

Y

A

Y

Y

SSPI_CLK
SO

Sl
SSPI_CS_N

CLKHOLD_N

FPGA

CCLK

DIN

MOSI

MCSN

\ 4

A

Y

A 4

Flash
CLK

DOUT
DIN

CS 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 #ATIn#, 1En# RGN SSPI 2L

@Y 7E SSPI_CLK A1 SSPI_CS_N 5l I, f# 7] 4.7k HLFH _F3 3%t W
Bank 1] VCCIO.

SSPI fic B A A e i B 3-21 P
3-21 SSPI fe B A A FF

[ 3
I‘ I TC 'I
I | I
I | I
| ' i
Power on —’I( : :
meclk . [ ] I M-
I | I
[
ms T\ /N / N\ /[ \___ /i
[ [
[ [
eady /T /T /. \_I
[ ! [
SRR | ZHE X BRE ¥
Tc SSPI mode process time 20 ms

i P28k 3-9 Fios.

% 3-9 SSPI e ERXF FSH
SRR ZHE X w/ME PN 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_dvld | delay of SSPI clock to output data - 1.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -

BRipi 2 B FER AN, SSPI AN E = 3k FPGA /= i T E, &
A LA 2R A

o JHEIHMACE
Hr I I P Bk &2 RECONFIG_N &7
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3.5 SSPI Ft & it

3.5.3 SSPI £ At E<

UG720-1.0.1

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

FPGA [f] SSPI ¥4 — M 1-4 N d sk, 0 1 MeLYRTF
MENTURERTT, BABEERTZTHBNT, TURERBRFZT A LUEE
=E CFFEH 0x00 £).

% 3-10 iEEHRS

BB TEIES ELSFHTRKRERFD
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 £ J& & 32bits, 12HL ID 354 2004245, B
0x11000000. 7EFE4 KILEZ A, f# CS AT TRAS, I HEA RS
PRI A (AR DL D, PAIRE) FPGA 38EL CS R %

M CS hifkzJa, el MSB 177 05 N84 0x11000000, 7£5 5
TS JE Bk A4 32 VB, b ID CODE % PL MSB TE LM
DO K IRAi#% H 2k
[& 3-22 iEH ID Code R FREE
cs 1l i

sci MMWUMWL

" Instruction (0x11000000) 32Bits A 32 Data Bits

I i i

DO i

#2H StatusCode/UserCode 5i2HL ID Code ERAEZRML, B Xt N K]
¥ 4By,
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3ACEREN 3.5 SSPI it B i

Write Enable (0x1500)

Ll E SRAM (5 Features) fij, f#iH Write Enable (0x15) 843t A
WA, T LLEEZ S EdE Write Data (0x3B) 154

3-23 Write Enable (0x15) MFER=E

Write Disable (0x3A00)

RIFEHIETERS, 7 H Write Disable M#m#R il . 1B H 57T
MR e, AR B EEA TR

3-24 Write Disable (0x3A00) FIFREE

% LR PANE4, 0x1500 Fil 0x3A00 54 I PR3 AR —5, 54 #2
£ CS R TJa T s, IHEfR & tEimos i) fim CS, AR AN 1454
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM),

Erase SRAM(0x0500)
5 A 7 5 WriteEnable/WriteDisable — £, & #3584 NA N
0x0500.

LIRS KIRE, TIEBZED 10ms LUEFE AT 76 .

Write Data (0x3B)
ML H WriteData (0x3B) 54 B FPGA % % K IEE i S
EE, IS ALREF, CS —HATKEF.
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3.5 SSPI Ft & it

UG720-1.0.1

[&] 3-25 Write Data (0x3B) BFREE
LN i W

uL_ﬂUIHﬂJUUIG_LQIHﬂJUIHﬂJgM}ﬂfm_

Instruction(0x3B) o : Data

i xJquxg;gﬁxp;@ML__k_

One Byte (MSB)

i i i i
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3ACEREN 3.5 SSPI it B i

3.5.4 SSPI fit& SRAM
[& 3-26 SSPI B & SRAM RiEE

( Start )

\ 4
Read Staus
Code

Erase SRAM

A 4

Init Address

A 4

Write Enable

A 4

Write
Bitstream
Data(MSB)

A 4

Write Disable

\ 4

End

3.5.5 SSPI 4&#2 Flash

PemiEn s B ILE 3-27, 1H5tiid SSPI ] FPGA Ki%kfe4
“Program SPI Flash” (0x1600) 54, 5EM/5 FPGA 7] LI & SSPI £
Flash, Host ¥ift] SSPI A LA E #2117 Flash, % T kit vl L% Flash [
FHIHS et HE AT g
#ILAE SSPI_CLK 11 SSPI_CS_N 5l E, i 4.7k s FH L f7 2%
Bank HJ Vccio.

VR, M Flash SEUEER,  [BIE A E0HE 2& 1EiR — > Bit. 4141 SSPI
32X Flash ) IDCode W}, 75 ZAI4N R 1% — /N Eh TSR B & Ja — 17
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3.5 SSPI Ft & it

& 3-27 SSPI B2 & Flash K1EE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End

UG720-1.0.1
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3.5 SSPI Ft & it

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.

3-28 QSSPI it 8 SRAM #iiEE

1 Start )

A

Read Staus
Code

N

Y_>

Re Init

Erase SRAM

Init Address

Y

Write Enable

A 4

Write Data
0x6B
(QSsPI)

A 4

Write Disable

End

UG720-1.0.1
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M E I 3.6 MSPI it &

QSSPI it & ) iE# R~ 2K 3-29 Firx.
3-29 QSSPI Bl B % T EE

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 K s,
[ 3-30 QSSPI Write Data (0x6B)&} 5 E

scLk [N Uy JyyuuyyL

SSPI_CS_N | | T
0 —t UL oree--0eee—
10, EOER--PORO—
10 10,0/00me000 B
i R e ]
3.6 MSPI BB

MSPI (Master SPD) BtERR, B FPGA 1E A28, Eid SPI 11
F B WA Flash 52 BG4S B0 ¢ e B 2

MSPI it & it F2: K MODE & ¥ & A MSPIRAS, K FPGA & I
HL BV T ik b i 2 RECONFIG_N &, 2844 B 4T IWAMES Flash B2 LE S
B, e E R .

R4 MSPI FEC B 4FME, F P vl LB R AR TR 24 FPGA JH
NTAERE, HAETEHTER, A LUK & B2 f2 5 N\ FPGA 41
Flash 281477, 4 HB&THR 46 Emtfi % RECONFIG N B 3 FH A 2485
T2 o
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3.6 MSPI it & i

3.6.1 MSPI B B EREREE

UG720-1.0.1

i FH] MSPI x1/x2/x4 It B =0 i = 2 Sk FPGA 7= i gt 47 Ic B 10 E
PR E & 3-31~K 3-33 s

3-31 MSPIx1 BL EER EETE=E

FPGA

CCLK
MCS_N
MISO

MOSI

A 4

A

E!

e MSPIx1 KL

SPI Flash

CLK
CS N
DOUT

DIN

2.5Mhz~105Mhz

o IFRIAALE N MSPI x1, 3Byte F-HEAEF, AI7E EDA 84 5 oo i & LASE FH I Ekm [a] .

3-32 MSPIx2 Bi EERNEEREE

FPGA

CCLK
MCS_N
MOSI

MISO

A 4

A

A 4

A

\‘E‘ ]

o MSPI x2 [F#ii 275 [F
e HRINMCE N MSPI x1

SPI Flash

CLK
CS N
100

101

2.5Mhz~105Mhz
, 3Byte FhHEAEIN, FI7E EDA B rb 8 e B LR T 1] .

& 3-33 MSPIx4 Bt B EEREE

FPGA

CCLK
MCS_N
MOSI
MISO
D02
D03

y

Yy V.V VY

A A A A

!

e MSPI x4 i JEH: 2.5Mhz~105Mhz

A 4

SPI Flash

CLK
CS N
100
101
102
103

o BRINACE N MSPIx1, 3Byte FhbAR, AI7E EDA B4 58 ook & LA TNt A .
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3.6 MSPI it & i

3.6.2 MSPI Bt EE N FE
MSPI Bic & A = 7 B i B 3-34 Fiios .

& 3-32¢ MSPI Bt EER N FE

| Tmspi_clk

' | Tclkh

CCLK l
I I
FCS_B I I
| ' |
| | | | '
| Tmspi_cvld | Tmspi_cvld
1 I
MOSI (and other |
output data pins) | |
|<—>' |
| |
| Tmspi_dvld |
X X
l

MISO (and other <
input data pins)

X

— >
| |

I
Tmspi_dsu | Tmspi_dhd
I

RIS P 25003 3-11 Fs.

% 3-11 MSPI B ERA FEH
S AR ZHE X /ME - ONIEL BT
Tmspi_clk MSPI clock period 10.0 - ns
Tmspi_cvid 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%
UG720-1.0.1 37(70)
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3.6 MSPI it & i

3.6.3 MSPI & B B %12

UG720-1.0.1

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 HhuhtiFE47 258 —IRAC B ME. 5P IRACE AR RIM, Atk 2t
A Manu-mode, SEC & KM AT K 2= AFHE ID $AEH 1%, CRC &L 1%
AR AR

& 3-35 MSPI 2R B B RIZE

A4
First Boot

[1]

Y

v

Second Boot

[2]

Manu-mode

Y—> 3]

N

v

User-mode

\ 4

o [1] BRIAMCE T4 —win#i A MSPI x1, 3Byte F-h ¥ i Bk, 7] 7E EDA #Affrh
W E, BRI A
o [2]77E EDA HfF AR YE 75 E % E sk .
e [3]Manu-mode R LL@E SSPI. JTAG # M 5 i B Fah il &
AR, E MSPI AT, i 78 R SO S Il mspi_jump(Ox6E)
84, AT RLSEIE R Bk st bk i shae, @ TFEER RS RGN
it FLASH 7= [a]
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3ACEREN 3.7 CPU BL B i

3.7 CPU i B

CPU it & 2 1 52 FF 8/16 A7 %5 A m 48z X sy R AT IC E, WTHIE
7 T R N 28 65 B SR 8 LT A Bl SCREMVERER, MR e —
X R LI B I 7 AN FEBRINIE LT, Ak 5 iR R B &
s, TTIEt EDA ¥ Bk EMCCLK 1 e B I et i,  fe e O
AN Pl
o 16 Mt B REIEHIRA 80MHz, 1EHTEIIZ A 40MHz

o 8. AT BRI 80MHz, LI 4HHiA )y 40MHz

3.7.1 CPU i EE N EHREE
CPU g & A & e = B w1 3-36 fliors o
3-36 CPU EL EENEFEREE

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

WE_N » RDWR_B
CS_N > CSI_B

!
EHEE COLK i, M N CCLK MfiA .

B 2 _EHLESR AN, ] CPU AU 3 52 244 FPGA 7 dh AT i
B, EHWE LN KA

o JRBHIACE
HHr b A A P ik i e RECONFIG_N & il
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3.7 CPU Fit B =

3.7.2 B ERFFF

CPU Tt i 3-37 Fiiow
3-37 CPU Mode BLEF FREE

Tepu_clk
3 <—>3
i
! Tclkh |
-
i

! ! ] '
Tcpu_rwsu ‘ ! ! " Tcpu_rwhd
i ! i |
CsI_B i ! i i
}4———>} e
i ~ ‘ Y/
' i f
' Tcpu_cssu 3 "Tepu_cshd
[
DATA (as input) : i :
< X X X )
] 1 !
T [ N
— -

" Tepu_dsu | Tepu_dhd
‘

[

[

RDWR_B / ;
——»

! [

|

|

|

Tcpu_rwsu }
| | | Tcpu_rwhd
T -~
| Tcpu_cssu i | ‘ Tcpu_(j:shd

DATA (as output) ; X; X X

-~

Tcpu_dvld
FHSRHIIN Fr 24N 3& 3-12 for.
% 3-12 CPU BE BRI FEH

SRR ZHE X w/ME PN LA
Tepu_clk CPU port clock period 10.0 - ns
Tcpu_rwsu | RDWR_B setup time 8.0 - ns
Tcpu_rwhd | RDWR_B hold time 0 - ns
Tcpu_cssu CS_B setup time 8.0 - ns
Tepu_cshd | CS_B hold time 0 - ns
Tcpu_dsu input data setup time 4.0 - ns
Tepu_dhd input data hold time 0.0 - ns
Tepu_dvld delay of CPU clock to output data - 8.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -

UG720-1.0.1
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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.

; s .
3-38 L MBI 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 |
i
i
i i
\ ]

cpu_wdata[31:0] | [ wo [ wi]w2a| ws] wal ws]

‘
! ‘

cpu_rdata[31:0] | ! | Ro | R | R2 [ R3 [ 4 |
! i

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

3.7.4 dEZELEE ME

AEIES N H T2 YR (BI Host) Joik$e AN [a] Wi i B 20 i 1
Yist. Host Af L@ PR 7 N ACE . didhim CSI_B 5 5 Ei@Ed
& CCLK.
3-39 JEEL N FE A E
uokon ] LT LT LML L L L L L L L L L
cpu_clk_out

cpu_write_n
cpu_cs_n |

| |
cpu_wdata[31:0] | [woJwi[w2a]wa]walws] | we | w7 [ we | wo [ wiol
! T
I
I
|

I invalid data while
| cpu_cs_nis driven high

| »
<« >
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3ME B 3.8 SERIAL it & #i:,

3.8 SERIAL B ERR

SERIAL fiL B, Hostiliid #1748 LX) & =2 T4k FPGA 7= it 47
FCE . SERIAL P& B0 M H B M E R DI ER N —, SRR
s T B HE— X 2B DR B 77 AN [H . SERIAL Bt B AR 0 H fgt
FeR AR 5 N FPGA, LM FPGA #eih a3 kdE, Hitt, SERIAL it &
T35 HL ID CODE #11 USER CODE LA AR A 272815 5

3.8.1 SERIAL EeE#ER FIEREE
SERIAL At & # ) iE s = K i 3-40 s
3-40 SERIAL BL B#ER EFEREE

Host FPGA

CLK [€ » CCLK

A 4

DOUT DIN

¥
FAEE T CCLK Miinth, MAE= T CCLK A
SERIAL e EERFE
SERIAL g & 4 20 e an B 3-41 Fioss
[& 3-41 SERIAL it BRI FE
| Tserial_clk
: | Tclkh |

ooz on X | X

—>l—>

Tserial_dsu: Tserial_dhd

o —]
)

HREI 7 253k 3-13 Fis
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3B 3.8 SERIAL il & X
% 3-13 SERIAL BeBHER N FEH
e E ZHE X w/ME IS INIE L2
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% | -
BRimi 2 b RER AN, fH SERIAL #2200 5 = 2 344 FPGA 7= i gk 47
BCHE, 752 LN A
o JRENHFTHIACE
BT b B P kb i X RECONFIG_N & il
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3.9 %k

3.9 1Lk
3.9.1 RITHRERE

E

FEHATHRALEET, BaEd DIN SRR ESdE, JFdEid DOUT

51 T B A e MR . B RIS (BRI ST i B4, R
TEF ) Device_1) AL T LA R A2 —:

Master Serial

Slave Serial

Master SP

i P IVSE

Slave Serial

!

Master SPI 2414 T x1 12,
TEASEATHIES R ER, HP Host LA E Device 1, ARJ5iEid

DOUT 5| s ELRs it 55 i 21 5 HAH B N — st (EDE ) Device 2).
& 3-42 RI{THRERTEE

DONE

INIT_N

PROGRAM_N

DATA|

DONE
INIT_N

PROGRAM_N

DIN

CLK]

CCLK

DOUT

FPGA

DONE
INIT_N
PROGRAM_N

DIN DOUT

CCLK
FPGA

Device 1

Device 2

— — — Device N Device N+1 — — —

3.9.2 H{THE
FEFFATHIACHE, Ok 155 I L iiEas 1 m) H A% 2 T i a1+
i EUFHI R AT DAL T PA AR U2 —
e Slave CPU
TR AL »
Slave CPU

UG720-1.0.1

“E‘ ]

AT &S RES B (RDWR_N) DAZIHiAK

NEOVIH TR e R R A, BT E SRR E Device 1, MRJRIE
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IBEEN 3.9 Lk
“CSO” 5|k “CSN” 3% Device 2. —H & AGEREE, i
TSN “CSN” AL 1E 25 HAHA T — N4
3-43 HITHEEREE
DONE| DONE L DONE
INIT_N| INIT_N INIT_N
PROGRAM_N PROGRAM_N PROGRAM N | ——————— — ——
DATA DIN [31:0] »DIN [31:0]
CSN csl CS »CSI cso
CLK| CCLK »CCLK
FPGA FPGA
Device 1 Device 2 — — — Device N Device N+1 — — —
UG720-1.0.1 45(70)




4 e & 4my 4.1 Jic & Zidn

4 Ao E T

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

Fr7R o
4-2 EFi LHIFE
1 2 3 4 & T ] 9
RECONFIG_M A
VeeNeoxNVeco ?«‘i
;: T portready 'L'J:
READY [ £
DOMNE W A
& 4-3 & FE
RECONFIG_N \; fl
: Trecfglw P
READY 5 \; I.i
;ﬁTrecfgtrd?n Treadyhw i
DONE H—k
Trecfgtdonel
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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 FFREHT LHB M RECONFIG_N fl £ B F&%
YT | BZHE X sAME | BAME | &KE
- POR #| READY ] EFTHI4E (Time from PORto | 1.02ams | 23ms
portready the rising edge of READY) '

RECONFIG_N {1 -F ik 5 2 (RECONFIG_N low

Trecfglw . 25ns - -
pulse width)
RECONFIG_N T[4 2| READY AR HL P [ 4E

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

Treadyw READY 1% H, 7 fik i 5 % (READY low pulse width) TBD - -
RECONFIG_N T[4 %] DONE A2k F - (1) i) 4E

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

42 LB RTE

UG720-1.0.1

Fo SR FPGA EH RS E A4, Bl E SRAM AIMe g &% 1A

W&, HEEREWE 4-4 s,
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4 FCEATY 4.2 I E i

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

Power Up

POR Release
(VCC/VCCIo/NCCX
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
DONE 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

e READY. DONE. RECONFIG_N /X[ 10, open drain fiith, [FIEf A #A 55 Fhi
(EHLHLIRZIN 100UA).

o JHATLAE L 3R FiAE READY (force the READY pin low) k4% fill 234 -4 ik (1 st
[ A5

N O
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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

I EEPIEFES, FPGA W _FHE A (POR)HEEEIH UG T/E. POR
LA O 7R 1/O 4 A T & BEIRZS I Il 48 VCC/VCCX/VCCIOn HEE %L,
2 VCC/VCCX/VCCIOn i & i K B AL I (A FE S E A B PANE, A
A 25 R 4% T FIEFLAN ), POR HESREI AN E A5 5, FPGA HUa¥Idh
iz, 24 READY 1l DONE 558K/, #/HFEAWIEMWIRE, WK 4-5
Fizme
& 4-5 POR LHEFHE

1 2 3 4 5 6 7 & 5 10

Tportready

Veo/VeoxwVecion
READY W;L H
DONE I i

# 4-2 5| T AFE 4 POR BB IR 2 IR FL AT FES
* 4-2 FNEIRE M POR R UsITE R
Endis POR B i 45 Fu s 4h
GWH5AT-15 VCC/VCCX/VCCIO2
GW5AR-15 VCC/VCCX/VCCIO2

4.2.2 #Itak

423 L&

UG720-1.0.1

15 A7 LSRR READY #1 DONE 5, miza 54k FPGA ir
HIEE AL S WI A HOIRZS o BIAEACIRZS I H A28 R FPGA A BB IEC &
SRAM f#fifi 4% o

FPGA i /& LA T BT 2610 )5 B S WA LIRS -
o  WIIAIRA IS tINITL.
e RECONFIG_N & 9.
o READY & A &R IR B 28 R AR o
TEHITAL I Be READY 45 IR AL F I g -
o 15/~ FPGA IEEBRANEIECE SRAM [X 15,
o {ENMIN, PR FIBACH AT LU I FPGA B AR IR A

W% READY &I LTS, FPGA BEARERA . R4 MODE
ERURE, mroliEd 2 Fiig A & FPGA NI E SRAM. £ FPGA
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4 FCEATY

4.3 4R

4.2.4 MLEE

W e L Hi R AT, T LLdid READY & I N EIRES . READY &
AP fnEC AR IR, READY B MK TE7n FPGA BCE 4, Ak
LR,

BB A ERHE G, FPGA HEAMLERIRA I B AL N )
DONE RZSZ. EMEDIRA T, FPGA SARUGEHEAT U1 N #4F

1. fHfE4 B 155 (GOE), FPGA (1) 1/0 i s BIRAS, 52 1/0 i fs
LI TR ThAE . Wit A4 R B AL/ EALE 5 (GSR), A LARG LG
S FPGA P31 Flip-Flop JIRZS

2. Be R BEAIENE S (GSRM4A FE N IEES (GWDISn). fiifiE
4R B NEEIEE S AT LT 1R FPGA %205 &8 RAM IV 4G40 B -

3. fHAESNH DONE &l fHEIRA T DONE & 2 — A XA iR 1/0.
AT DL I A i k) 7/ DONE & (0 75 ik FPGA R HR7E e BRAS
— H DONE ‘& ity 5, FPGA ¥ MR Es, HENH 1,

4.2.5 APER

AR AR, FPGA R L ZI BT EBRIHI)IZIZ 5 . FPGA K fREF
FE PR AT BB PR =R qf

e HMEFI{K RECONFIG N 45
o HINCE i 1 #Ei #| REFRESH 454
o WA LHBIME
— H LA E=FEEE, FPGA ¥ B3t NI B AL

43 REMERE

UG720-1.0.1

FI P B FPGA HA7 i, 4t B — A G R B E, Wa
G GRS £ SR TE R T — A2 A (AP, o P f Ee
TR T 5236 19 % 2 M ARB AL

G KB =B B

o TLEIFIGHT, MAEEAT B shie & LURF A K AT

o MCEMAET, S SC B MmAE f L s

o TMEI A, WIFHEANTMRE, Bk —UIE 0 EEHEE K,
=B BUR RIS B0 h .

Be & FFHRaAT
= A R R AT RC LR AR, 162 LN D R:
1. HEATHCE R A RE
2. JASNREBAFHEAT S AE A, P B s SR 1 FPGA 77 i
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4 T B 40 4.4 HERRRSC L E

3. IEFE R B AN R T B AT SR R A I B

bR R, AR e I SR ) ID, RS S G
B LLRF AR T 1D AT R, R 3 —Bop st AT iReE, S0l A
JUGEE Y EERF R BRI e N ARE R, VA T WAL B
E!
w3k FPGA i AT RFE /) 1D, BUMES AR RS it AT X 7. (R m T

PSRBT B EUAF R s T E AN T AR ID BAIESR 4, P AR S AR 1 3 A
PR R

ALEEiEP

FCE ARG G, A3 B AU LU R R B i 1D M5 AT RS, e
ARG B A . DBl 1k PRT R A A B ) s A AR R A rh ]
REREMIER, mob stk CRC R 177 2k O/ ELARR R SCAF i
B BB BRI S N FPGA, BRI T

iz PR SRR A R BRI A T R B AL R AR N Tz Bt
Xt EHE ] CRC K6, ez~ AR SR U0 R A bt AN it
Y, SEFRRICIRR S BEAT LR, — BRBURR IR, ZJR %K
Yaki w2, FCE SEMUE DONE $a7m i A mst, R drE 5 b
CRC K5 A 152715

EcExmRE

FCE SERe, ARYE P LA gn A BC B AR I, A5 4F X BUARRIR B0 48 8
SRAM H5ERUR B . % n#E SRAM HIEHE, &= SR o A
R R SR I RE T B BB E T R e, AR #RICA T SRAM

HR A

!

B BAR AN AN E Flash IR 22 M i,
4.4 ¥R R E

iz AR FPGA 77 bt i 2T BLAR OC RV 7 2240 & = IR AT 1
WL E . O ARG B E AR A A < R 3 THURT EUARRAR ST A G LA SR ik
Tio AR T EIA LRI EANRE S, BAEEMEHMRELIES%
FEEEREM.

P PO DRI IC B B 1 2 e AER AR, A FPGA 7 il i EERRR
SAFRERAINA T CRC BRI FIEIF BB 1 A, Hod e B g f2 o st 2
R AR A S A, BB JCIE M BE ST, DONE (5 5 ik, W&
T PR RS SE R B, AR R EIR AT [ R AT

4.4.1 BB XM E

FURFARL B A A R 1 i B A TS 2 %5 1K 4-6, L BT 45 CRC £
AR AE . PURPREEE R 4E . InE s E . ZefiicE . MSPI B E ARk
. ZHEEBIUT SPI Flash FEailik i & . USER CODE & & 4%
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& 4-6 BC EikIR
BitStream
General. Enable CRC Check
v Synthesize
General [] Enable Compress
e Plaézrizcl""te Enable Encryption (only support Arora)
Unused Pin Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD
; Dual-Purpose Pin Enable Security Bit
BitStream Print BSRAM Initial Value
Secure Mode
[ 1 Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 @
Loading Rate (MHz): 1 2.500 (default) ¢
SPI Flash Address: |OOOOOOOO
User Code @ Default () Custom 00000000
Bitstream Format: (O Text @ Binary
Cancel Apply
!

o 2 2 PR IR ) 1B 0 B B B U o) ) ik e A B BRI, A AR Y
FRFR AR BATIRCE,  BERT DMRIERE R i R e 4, SCREs BAEAR AT Rl #RAE, ok
FREEHORRR 1 b i) 2 4k

4.4.2 L EHGRME

B ARER (Arora V) ik FPGA 7= &S FELLRRR AR I, R
1 128 bits ) AES Jn# 5ik. I i LURF A A BC B R 40 T -

1. TEE Y SR PR S NI 28 55 A B LU R I ST A

2. 1t Gowin gm0 N R 2 2 HAF N FPGA;

3. Bt ERBEE IR R 2 )5, w2 B AT R B R AT HL
PEFRHT o
BRI G, $F e e B IEW TAE: B kNG, #814k
T 1€, READY #1 DONE 1= i1k

EX

e AES #%4H. tFR AES FA4H, AES &S d:d H BN AEHER 2y, Bk
ANFRE, ARCTHIFR keys

o AES EHHPKE: 128 fi;

e Key: AES FHHIfIAK, Arora V FPGA 7= i R ff—> 128 A K
2 (8 T A2t Keys

® Lock: MfRIE AES &I %4, 45 H TR key HIEEALR, A3
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FHZLRE IR lock, b THiUeRE G, BB G RIEE A Bk 4 2
1.

BN MBZBEA
TE IR A NN B A B R R

1. FTHF =R oA R () TR s

2. {EEHFIFIEFE “Project>Configuration”;

3. Hii; “BitStream” %%, AJi%& “Enable Encryption(only support
Arora)” FFHNEHE, Kl 4-7 Fis.

B 4-7 MERARERZE
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
v Place & Route Enable Encryption (only support Arora)
General
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 (O Custom 00000000

Bitstream Format: (O Text @ Binary

Cancel Apply

INEE IR BN G, 6T R 95 A\ 2] FPGA 13 P17k
DX, E A BEAR AT I (0 EORr TR 5 U

RNREER
fiR B BN B AT T
1. 3T Gowin et
2. it FPGA 2314,
3. AR E A ERE Security Key Setting;
4, FEPLH A ERON RTINS A A R “Write” # IS ANFH]

FPGA, 1Kl 4-8 ffror.
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4 FCEATY 4.4 LU ARG B

& 4-8 BERPRESE

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

w Security Configuration I. 2 ﬁ]

write ] [ read ] [ lock
Lock ! Bafuze for writing and reading i
Read ! Display the key (when unlock) B

firite : Frogram the key to FPGA

1

Close

i S S N T Ja R DA B I b B B 4 [ 5 N B AT
il

HHENRY G, H ek lock iy 24547 “Bi” £ FPGA I
i, R AT A SR 5 N B R R E Rk P E IR AT B, B
BT A AL A E Y “17,

BLEMFE YR, I B PR A R AT S s P UL G B A RE R
Mo AE T LR B X B 32 S PR
!
2 3R FPGA s SRR E T (4808 0, AT HPUE R — (B Eon 1 R IETEE

BEl 0. 4N, FH PSS R E 5 N # 18 2 00000000-00000000-00000000-
00000001, 2 J& & et & i IS e IR A AL A0 1.
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AES BiAdmiziRiE
Gowin Programmer T HH &4t T AES ZH4mfE T H, Hifikg
“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

& Secuiry configure Iiléj

-

| BATSREE |
[ write ][ read ][ lock
ThagiHAA:

Lock : fiiEkey#I{ERNES
Read : TTFPGARRIEevE, KeysitisEATo]m
Write : [OJFFGANFIRIES A ISER ey

SRS =ATIEE, 2l
e Write: ZufE Key;
® Read: BZH Key:
® Lock: #iE Key LSRR
4iFE Key (Write)
1. K HE LK) Key(AES FHH)H N “ BAT SUAXTIRHE”
2. il “write” %4
3. THIBITHW, RFIFIEL R,
B Key (Read)
By “read” $EALRINE N AES ZAHBE T EIRIGAE, BREH R
AES FHH o BoRAE “ AT SUATRIE” H
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#f & Key (Lock)

B “lock” ¥%4H, BiE Key IS, AES ZHPKARE B #7152 H
FE N,
AES Z{iRiERIE

4-10~K 4-14 51 7 infrgm R e e e AES IR, B fER
T JTAG il

#2ZID CODE

XtEsAE 1D #EATIE A, A E JTAG PRl & TARIER, 5—T5
THIff R e 3ot G2 1 A, 8GR ARAE
4-10 Prepare

Check ID N

Y
v

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
<G> )
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

UG720-1.0.1 57(70)




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)

\ 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

SR AES Key
4-12 Program AES Key Flow

Check ID
Code

Y—»

Read ID
Code

N
v
Transfer ISC_Enable
Instruction (Ox15)

Y
Transfer Prgm_key
Instruction (0x21)

\ 4

Transfer Key Data

\ 4

Wait 3.1ms

A\ 4
Transfer ISC_disable
Instruction (Ox3A)

End

UG720-1.0.1
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4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code _‘
N‘
v

Transfer ISC_Enable
Instruction (0x15)

A\ 4
Transfer Prgm_key2
Instruction (0x29)

Y

Transfer Key2_Data

Transfer ISC_disable
Instruction (0x3A)

End
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4 FCEATY

4.4 LERRR SO B

8l AES Key
Bi5E AES Key [F1ER 271k Key it§E . 5 AES Key 2 54 Rg

SHURIEL B AES Key.

4-14 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)

v
Transmit Program
EFuse Command (0x24)

Note!
Startthe 2.5V circuit to get the
voltage ready before program
efuse.

v
Transmit Security
Command (0x23)

A 4

Transmit 128bits of data

Note!
Setdata [127:125] as “1” and all
others databitsas “0” .

Delay
800 ms
A 4
Transmit Read ID Note!
Command (0x11) or Just transmit acommand to end
the 2.5V circuit, such as ReadID.
others

y
Transmit ISC Disable
Command (0x3A)

A 4

( Stop )

4.4.3 BoE XXX

UG720-1.0.1

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

1. 4TI E = = A
2. {E Process Ui+~ 478 5.7 Place&Route £ $ Configuration [
bitstream;
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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 R AR I 45 I C B SO RN, ik 4-3 Bk
% 4-3 Arora V 15K FPGA FREEXH XN (RXER)
B R TRE KL E A
15120 4.8Mb
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 BEEXHMERTHC
FPGA 7 LIE N Master M Flash 52 Bdaim S I AC E SRAM. 24
FPGA I H 1t Ready J& TG 2R o AR R SO, M5 om#s,
FPGA it 3| User Logic IRZs, Wi 4-16 Fiw.
4-16 FHFEREE
VoltageA Tportzready : Ready : Done
| |
| |
| |
| |
| |
I Tconfig I
| |
| |
| |
| |
| |
Device Power Power Off Po;/ver On |
Device Status Configuration | User Logic
=iz Arora V FPGA 23437 % MSPI i =, Bl W #h 6 SPI Flash [ 47328
AR m AL E FPGA, TLHUACE MR ERIAE 2.6MHzZ, 4&—> SPI i
BhEIEEE — AN EUAs, ARPE SO RN AT T N BT R . MSPI2EX SPI
Flash [#)i5 £ i K S HF 105MHz.
FRPE L B S RN g A AN i B n g A7 5 AN [R], - L g s 18] 4
AN—F
MSPI 5 B IR SO I E e K 3k 4-4 Fiw
= 4-4 MSPI RN IR SR Hc
B A (ms, wAE (ms, N (ms, N (ms,
" BRI mmEScfE SPIx 1 S | SPIx 1 MES | SPIx 1 ES | SPIx 4 M
= =2 5MHz) #=25MHz) #=104MHz2) #=104MHz2)
15120 4.8Mb 2021 202 48 121
DL B2 It 2%, wa N LB E TR, R TERE S
], A W& L R[] Tramp, RIS wIa AL RO ], HAR b R[]
HHESRMAEL, FTEAATME. Frel FPGA M b R INEk 56 R U [A]
Al AR
MSPI 5 5 :
T ymawr = Tramp + Tportready + B i LE R n s iR
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4 Tic & Y 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

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 B4R 4 A%/ H —Fi 03 2 0B, AEFEANT
64Mb.
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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 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

UG720-1.0.1 65(70)
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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 & .

OTP j& X% 5-2 firs.

F5-20TP EX

Name Bit Index Description

User MISC 0~9bit (6bits) Obit i2c_addr_2bit
1bit i2c_addr_Obit
5~2bit(4bits) otp_2nd_boot_addr[3:0]
9~6bit(4bits) otp_1st_boot addr[3:0]

User Define 10~31bit (26bits) user defined

Device DNA 32~95bit (64bits) 57bit DNA

USER Control 96~127bit(32bits) 96~98bit cfg_aes_only[2:0]
Z XA RN, HC B AU A e g (1A
HoCAF

99~101bit prgm_key_lock[2:0]

XA R, JTAG AGEXT keylkey2 [X 3,
2T SHA4E (3bit FIEHREH, REf
P bit WE N 1, RRZRIZ XA RO .

102~104bit rd_key _lock[2:0]

Z XA R, JITAG ANFEXT keylkey2 [X 15,
(BT I E . (3bit FEEH, R
AW bit E N1, WFRRZXIEA RO

105~107bit prgm_fuse_user_lock[2:0]
ZX IR R, JTAG ANGEXT fuse user [X
kAT SRR

108~110bit rd_fuse_user_lock[2:0]
ZIX A R, JTAG ANGEXT fuse user [X
B AT SR AR

112~114bit prgm_rd_dna_lock[2:0]
Z XA R, JTAG AEEXT device
identifier (DNA) [X 183475 5 #:4F

115~117bit lock_sel_key r{2:0]

XA R, Rkt key2 Xk, AN
16+ key X4k (3bit FI&HEH, REH W bit
WHEN 1, WEFRRZXIEARO.

118~120bit prgm_user_misc_lock[2:0]
ZX IR R, JTAG ANEEXT user misc [X
kAT 5 A

121~123bit rd_user_misc_lock[2:0]
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5.2 OTP Efuse

Name

Bit Index

Description

ZX I %G, JTAG AHEX user misc [X
AT B

124~126bit prgm_user_control_lock[2:0]
ZIX A R, JTAG AEEXT user control [X
kAT 5 A

127bit reserved

UG720-1.0.1
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6 L EREMNE FII%& 6.1 ZHLE i

6%?%%%11%%%2&

54K Arora V FPGA 1) £ B B ThAE S5 RIE K sh AR B ] 5
1 ST . (ERCE R I BEE R, FPGA m Ltk RIEIhRE, Wk
4RI LLIN%EL, Golden [@Ef4:. £ BB 3hhe R T Master SPI it B .

6.1 ZEEERTE

UG720-1.0.1

¥ Flash Z= )R A2 AN X 8, T 403474 Multiboot Bitstream1 .
Multiboot Bitstream2. .... Multiboot BitstreamN DL &2 Golden Bitstream.
Bitstream £ &% A LR .

b H S S S A O HiulikAbinZk Multiboot1 Bitstream, NNER5e G 2%
3E N User_Mode, $HATHH N )32 s 5

7t User_Mode F, %% Reconfig 54 8#7{% RECONFIG_N 5]
A, 2448 TR SE B Multi2_Address bk DL ) MSPI RN 2%
Multiboot2 [, hn#kse s #ethiE N\ User_Mode $hA47 A0 N )12 f iz B
WG, #FHRIE] Reconfig 154 8 hifik RECONFIG_N, #8ff2x MF5 e 1
Multi3_Address il in#k Multiboot3 [& 14, PLHZEHE. F P ar gl By
KRGV HZ HEIIEE .

R AE IN# AT 2 MultiBoot Bitstream it f i kAL 4%, 20k 23 TR
il Golden Address (0x80_0000) #bJn# Golden Bitstream, LLHfifR R 45t
EIBAT, M ATLLUE EDA T ETE 4T Bitstream HH {85 N —AMrnm
Bitstream [ ih il . VE4H(E 15275 SUG502, Gowin Programmer H
¥ 3.10 MSPI 2nd Boot Mkt #:1f .

R IN# Golden_bitstream 2%, 5 FoKs bl done F1 ready 51, [
I 05 F YIRS 5 4788 HH 1) done_final A5 AL HE =

% Wi Binfe s 5 K 6-1 s,
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6 ZHE B MY FTH 6.2 A2 A Hotboot

«
/
/

Bitsream & <
-

T—“ Bitstream
EEhCrchln \\

\
\
\
\

& 6-1 ZEREREREE

Boot MultiBoot
Bitstream1

Multil_Address™ |

Multiboot Bitstreaml1 i

< Multi2_Address'”

Multiboot Bitstream2 User Mode

A

Golden imagefin&k s Mat,
DONE/READY 5| BIE# R,
BiSRABRESEERN
done_final#rEMCEE. AAH
PUBIT RS IS EL b ARE AL > 47
MBERMEE.

Multi3_Address!”

Multiboot Bitstream3

Memory Map of Flash

\
« ( e
MultiN_Address!™

Boot next Bitstream

MO EEHEEY |I according to Last Bitstrea

Golden_Address™

Boot Golden

Golden Bitstream I Bitstream

Drive
User Mode User Mode QON E&READY |oD

o @it +ifik RECONFIG_N 5| JHIEk k1% Reconfig 84, wSCILE NEL.

o BRI HuhESN 0x0.

e [l Golden_address #kikA 0x800000, A F'w] LLifiid Gowin Programmer &5, 141
=8 5% SUG502, Gowin Programmer [/ #5EH+ 3.10 MSPI 2nd Boot it}
(=

o [ Multi2~MultiN Bitstream 1N ik (R 7E - — Bitstream &1 7] LL{E Gowin =
PRI SR TR I E, VYIS Bi52% SUG100, Gowin = IR+ 7 457
4.3.3 JiE THEMCE

6.2 5 =HLF1 Hotboot

UG720-1.0.1

Arora V FPGA 3 #Fifid JTAG/SSPI/QSSPI 5# UserlLogic )75 itk
TSI, Hb JTAG/SSPI/QSSPI 4 13/ i) Flash 5 :iE2% 3 il E
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, &
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