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R GiUgis AR iR

CRC Cyclic Redundancy Check PEIR TR

Edit Mode Edit Mode FPGA 4t-F Configuration %
Programming FT7EA# 2

EFlash/EmbFlash Embedded Flash FPGA W E Flash 17fifi#s

FPGA Field Programmable Gate Array HLIZ o] 9 RE T 1 R4

FS file Fuses file A5 B AR 1) ASCI ST

GPIO General Purpose Input Output AR e

12C (I2C. 1IC) Inter-Integrated Circuit A= Y FH K A 2%

ID Identification Snhrils

\EEE :Erﬁ;iit:(t;rc;f Electrical and Electronics H/ R T T AT 2

Internal Flash Internal Flash [/l Embedded Flash

JTAG Joint Test Action Group BeEMAAT 3h A

LSB Least Significant Bit s ARA AL (L)

LUT Look-up Table BmE

MSB Most Significant Bit AL (RS

MSPI Master Serial Peripheral Interface FHATIMEEE D

Programming

Programming

# Configuration Data %3¢ 5|
Embedded Flash g% External Flash
FEfi a2

SCL Serial Clock 12C Lyt ehsk

SDA Serial Data 12C )%

Security Bit Security Bit 24 A (fiff SRAM [R5 7K 5 e
)

SPI Serial Peripheral Interface AT MR

SRAM Static Random Access Memory HRASBENLAE A

SSPI Slave Serial Peripheral Interface MERAT AR

TAP Test Access Port A7 18]

User Mode User Mode FPGA 7r4mfEalfic & 5 il f5, AT
FHRLIZ % D Re iR
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AREEENEE 54K Arora V FPGA 7= 5 g FE e B FE dr s B i —

e8] & X, HBH P AR E =3 54K Arora V FPGA 72 5 dm FE AT B AH 5

I -

& 21 BiAER

et

X

4fE (Program)

B SR YRR AR R LR D s S N B FPGA N B Flash 5 #% 5
FPGAHZE R 4MSPI Flashff)id 72 .

Bt E (Configure)

K5 2 SR = PR A BT B AR B Jd s A 1 BY N B Flash ik 2
FPGASRAMAEfi# X [ 2 -

MODE][2:0] 5 GowinCONFIGH 2% [ =ANMODE il (F & 11 7 J712%
MSPIi FPGAE N X%t (master) , it SPIZE L 350 WA Flashisz B EL AR 5L
PEHEAT I B LR
SSPIFLE FPGATE N MZstE (slave) , #MBFENL (master) JEILSPI#Z L5 A LR
B AT B R
FPGATE N MZsE (slave) , #MEFHL (master) @il & 174 15 N ELRRR
SERIALIEE ST B L
CPURLH FPGATE N MZ:E (slave) , AMEBENL (master) B HATH:0 (BUEALTE
8-bit) A LLRF B AT L B 1L AR
MSPIfC & B R AT AN, S TEFPGAMANEBFlash A [E] 3 bk 5 B b 47
ZEIE B AT B O AR . P ERT— A R BEE TR BN G — IR B Y ELARAR

(MULTI BOOT)

HAm o mEstbl, 7EREARE R LT @ S ik RECONFIG_NYU# £ Hs
T SE AL E . SZRFMSPIRC B 5 X 1 FPGAF™ fh 341 52 R AR

M — R 5, BIEFPGAR s LAE)A, HATHHSHR, Szt

EFETHER BEW LR s 5 A\ 2 /MBFlash 1, d@id fi %X RECONFIG_NEE B - H
{HFPGALEU S i Flash7e e B 1T 2
Ste FPGAZ T LLER AT B 77 SR B R B —Fh 07 20, o] DLAEE B 42 HR B2
- AR 2 TEC S, RA AR #E 2 (84 Be AL st .
FH P FPGAZE R — KB EEAE G, BiIsHIBEL AP MiT . BEEWERHAN
(User Mode) I I/ORT v BAAE FH P AR R AR
ErLEY T A AKX FPGARE AT gmFE BT B 2 1E 1 .
(Edit Mode) YA T BT DG B TS VE AR Nl IO F, BT 1 3 A B H A
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41 B
A (ERAHEN .
ID CODE ¥ SIRFPGASR I B bR, B—NRFIF 284 BG5S o
USER CODE F P8 EH CE FH FPGAZS AT H B ki, AT LLIE T Gowingm FE 844

FNBNGE, s S 32-bit.

‘%431 (Security Bit)

iz PO IR FPGAT i e B R B AT N (1 22 A VE TR ek e i
JURRE T 7 e URRR SR S AN SESRAMIE , AR NHOR TCiE#EAT
P BARAE . IR BRI T FPGA™ i B EURHAR B W B T 2 4.

I (Encryption)

IR R (Arora) K RFPGAS™ iy SCRFIVRFVE, I (1 EUAF R s 5 AFPGAE
a BT SRR B PIVLED, VLT R Ja AT A 2 e e g4 LISk
Wja e ik A
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Fensn

3.1 BEfERR

= 31 EEEREHFE (MODE [1:0])

fic B AR = MODE[1:0]"! | Bus Width | AHJ¢i5t8H
AhE Host JB T JTAG #210%) Arora V
[2] -
JTAG XX FPGA j*= fh TR E
FPGA 1E5 Master, @it SPI #2211 M 4h
MSPI 01 x1,x2 x4 #B Flash (B{HABAE) SeHUAC & B it
T E
®  MSPI In#E s Dh s kW G 22 5 8tk
N SSPI .,
SSPI 01 x1, x4 ® FPGA £}y Slave, @it SPI#:1M
ANER Flash (B H AR 2844 SEEUAC B
B THC &
Master 01 1 FPGA £/ Slave LA, @it DIN 11
SERIAL ARG & B AT B
Slave 1 1 4hEF Host 381 DIN 820 %t Arora V
SERIAL FPGA F= i ThL &
FPGA 1£} Slave LR, it DBUS 4
Master CPU | 00 oo S S T
’ 4hER Host 3@ itk DBUS 42 1% Arora V
Slave CPU | 10 FPGA 7 LT i B
e
o UINfF—Lt MODE KA I H kA28, TEEE PINOUT FMafil

MODE iR 25 .
o [JTAG fil B#iX 5 MODE[1:0)4 AME TE XK
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#* 32 EENEEFE (MODE [2:0])

i 8 A, MODE[2:0]"! | Bus Width | K215
A Host 383 JTAG #: 1%} Arora V
[2] -
JTAG XXX FPGA /' fhift {7l
FPGA £~ Master, it SPI 40 M4t
MSPI 001 x1,x2,x4 ¥ Flash (E{EMh 3245 U B £ it
T E
®  MSPI &k Th e kM G 154 H 8 itk
A\ SSPI ##3t,
SSPI 010 x1, x4 ® FPGA £y Slave, @it SPI#:1M
AN Flash (B AR #S A4 ) e B &
AT S
Master 000 1 FPGA £/ Slave LA, @it DIN #:1H
SERIAL M AP EC B B AT B
Slave 11 1 A Host 3@ 3 DIN $21%} Arora V
SERIAL FPGA 7= ik T B
FPGA {E Slave LAiij, il DBUS %
Master CPU | 100 s 1 A0 S P B R TR
’ 4hE Host JE i DBUS #2211} Arora V
Slave CPU 10 FPGA /= i T &

!

o IR} —Lt MODE &I A Al E 3 R 820F, 75 ZAE PINOUT Tk

MODE JIR 2

o [YTAG it & #::5 MODE[2:0]%i N8 55
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3.2 EEW

#* 33 B EERiEFE (MODE [3:0])

i 5 A MODE[3:0]!" Bus Width | 4H3% 151
48 Host 183 JTAG 0% Arora V
[2] -
JTAG XXXX FPGA 7= i /T 1i0 E
FPGA {EN Master, it SPI 422 M
MSPI X101/0100/X011 | x1,x2,x4 | 45 Flash (RHAbSME) IR E
HE AT E
® MSPI &k hs kW G4 8
it SSPI #5 .
SSPI X101/0100/X011 | x1, x4 ® FPGA /£ Slave, i3l SPI 3
M4 Flash (B HAD 240
T HC B B T .
Master FPGA {EN Slave LLHT, it DIN 4%
X101/0100/X011 | x1 e A
SERIAL 01/0100/X011 | x 1M A 30 7 P
Slave 418 Host 383 DIN # E%) Arora V
SERIAL X000/1100 x1 FPGA 7 LT i B
FPGA {E A Slave VL, i#id DBUS
Master CPU | X001 ote | FECASHB R R
’ 4 Host 385t DBUS $: 0%f Arora V
Slave CPU | X110/X111 FPGA ™ Bt TR

!

o IR} —Lt MODE &Iy A b E 3 R 820F, 75 ZAHE PINOUT Tk

MODE JIR 2

o [JTAG fit B 5 MODE[3:0)% A\ fH 5% .

3.2 ELEER

UG718-1.0.3

-S4k Arora 'V FPGA 7= S dw P IC B AH OC 18 BB BE A% 52 B B 2h
A, XA] DL EONEE R 1/O, FH Pl R S bad BB g AT ik e . A T
DURR 4 0 B85 R A T R L R g I, e — SRRk R . 60K 23T 5
BC B ARG B NER 3-4 3R 3-5 Fiun, R bnyd 1 AR B AR = H 2
R RN R sy e 2B e v P 7 A FE R 00

Varl |
FE!

FERIBCE 10 BIREOL T, ZRREERE 10 £ L LI ELBEHAIRESER, AR
FIRE SR S IR . e 10 W R R FRME T, A% EHEE 10,
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M E

3.2 EEW

%= 34 [BHHEEMFIR (10f2)

4R Ean JTAG Sla\./e Mas.ter Master SPI Slave SPI
(Only) | Serial Serial X1 X2 x4 X1 x4
MODE [3:0] 7 XXXX X000/1100 §11101/ 0100/% ?)(/1)?(: 1’ ?10 ;(/1)?011/?10 QS?J/MOO/ X000/1100 | X000/1100
MODE [2:0] 7 XXX 111 000 001 001 001 010 010
MODE [1:0] 7 XX 1 01 01 01 01 01 01
RECONFIG_N 10 J J J J J J J J
READY 10 J J J J 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 ™S ™S ™S ™S ™S
DI 10 DI DI DI DI DI DI DI DI
TDO 10 TDO TDO TDO TDO TDO TDO TDO TDO
CCLK 10 - CCLK CCLK CCLK CCLK CCLK - -
CFGUP 1 J J J J J J J J
PUDC_B 34l |y J J J J J J J
EMCCLK 34 | - - EMCCLK EMCCLK | EMCCLK | EMCCLK | - -
csl_B 34 | - - - - - - - -
DOUT_CSO_B 34 | - DOUT DoUT - - - - -
RDWR_B 34 | - - - - - - - -
MCS_N 34 | - - - MCS_N | MCS_N | MCS_N - -
D00_MOSI 34 | - - - MOSI '(\)"OS'/DO MOSI/DO0 | i
DO1_DIN 34 | - DIN DIN DO1 DO1 DO1 - -
D02 34 | - - - - - D02 - -
D03 34 | - - - - . D03 . )
SSPI_CS_N 34 |- . - . . i ESPLCS_ ﬁSF’I_CS_
DO5_SI 34 | - - - - - - SSPI_SI SSPI_I00
D06_SSPI_CLK 34 | - - - - - - SSPI_CLK | SSPI_CLK
DO7_SSPI_WPN 34 | - - - - - - SSPI_WPN | SSPI_I02
D08_SO 34 | - - - - - - SSPI_SO | SSPI_IO1
CLKHOLD_N 34 | - - - - - - ;SP'-HOL SSPI_I03
D04 34 | - - - - - - - -
D[09-15] 34 | - - - - - - - -
D[16-31] 34 | - - - - - - - -
7!
01 & JI7E wirebond 353578 A2 AL T BANK4, 78 H A 88 X 8440 b fr T
BANK3, Hi&{EEIEER UG1222, GWSAT-60 2814 Pinout Fiift & UG1229, GW5A-60
#21+ Pinout T .
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M E

3.2 EEW

+ 3-5 BHALEEMFIR (2 of 2)

Master CPU Slave CPU
A RR 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 J J v J
READY 10 v v v J
DONE 10 J J v J
TCK 10 TCK TCK TCK TCK
T™S 10 T™S T™S T™S T™S
TDI 10 TDI TDI TDI TDI
TDO 10 TDO TDO TDO TDO
CCLK 10 CCLK CCLK CCLK CCLK
CFGUP 1. v v J J
PUDC_B 3/4 J v v J
EMCCLK 3/4 EMCCLK EMCCLK - -
csI.B 3/4 csi_B csl_B CSI 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 - - - -
DO05_SI 3/4 D05 D05 D05 D05
D06_SSPI_CLK 3/4 D06 D06 D06 D06
D07_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 - - - -
UG718-1.0.3 10(71)




3 &I 3.2 EEW

P B ARG & 3-6 s

R3-6 EHEN
EAFR IhfE R
fid B AR ES .

TENFCE S IR, KB, WSS L, 52k 3-bit A7 5.

FPGA 7f L Hiolf ki )% RECONFIG_N J&, #3/FHR4E MODE {fiE N AR (AT
BN, @R HE RS FPGA 7= 5 MODE {EXT B e B s A5 A A .
MODE TR PR A I B AN R, A5 2228 F 1) MODE B IA 5 A 5 H R, Kbt
B SR ) MODE 4% IE 234 P9 &8 CLth,  BARIE S 25 A0 B s 1R PINOUT Fift.
MODE % JiIf£ > GPIO i}, wHAE input 8¢ output 255!,

E!

4 MODE fH &8RS, 7 HE T Lo sk i’k RECONFIG_N A fg 434

ERAREE R, KA A, BAWNEE Eh. KB TH%,, FPGA JmfEfc &M
HOHTACE il & The, RECONFIG_N $i{KH FPGA Joikdi AT 7 N e B # 4 -
18 b R B R 5 L DR R T, SR ARC B S R JE T DURE IR
ENBLE & IR, 75ZE—A kb5 EA T 25ns KT 5 3 GowinCONFIG it
BRI, A% MODE 5 B (8 F B i # L RHm s . P o] DU i 9 5 2 45
EHIE R, AMic iR B 5 TR ST E E . P 2RISR
RECONFIG_N b F R e AR R A B OR R v LIRS

E!

e RECONFIG_N A" LLEH A GPIO.

o WMETEET FPGA WEZHM K RECONFIG_N, mfLLiEk#EH GPIO (KAN
LVCMOS10/LVCMOS12/LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33) i it
FPGA #hi L %8 8] RECONFIG_N |, H7E Esn#idfEd, X4 GPIO 4 F
mPHEE ERRAS.

inout KRR, NEEES 4, open-drain HirH. mHCFA R, A READY i
FPGA 7 e AT I B #:1E.

I AT LR R FPGA MATRE R G LUEATRCE : 880k B & i B 4% AR,
READY READY {5 5 s P & FHERERTEREE M ARTERHK, READY 155 NIKHF,
FH P A DU AR+ READY 355 LLIEIR T 5Nt 14

{E4 GPIO K, "] & FN input 8% output 2871, READY HIE input 2874 GPIO K}
TARAEAE b H R e B R AR AR AN FL R A, 75 FPGA AT ETCIE IEH L & .

inout AU B, R 59 B4, open-drain #i . FPGA L B R HIbs &5 S, B E K
I 5 DONE {5 547 .

ENFLE SN, #55 output 287!, ATLAYR R FPGA 4Rl HL B iR 2 15 kT

® DONE 55T, Rondsft Capmeiiidt N T/RRE;

® DONE 15 5 MK, R B R AR 8 kit & 2RI .

DONE F P AT I A3 A 9hi i DONE 15 5 DLAER 284 i i i 72

RECONFIG_N 5 READY fRFFHKHLTRZS KT, DONE 15 5 th & fREFEMK PR ES
ffFH JTAG HEKELE SRAM [, DONE 55 HMEHKH %5 E L.

£ GPIO I, w1 input 5% output 257%4, DONE FI1E input 2524 () GPIO I 7
PRUELE b F R P B I R PO AR rEL B R AIG, 75 AL B 45 R 5 FPGA JCikiE NF P
B

VENBCE BRI, RACHHN .
TCK JTAG e BB 1) AT I Bh A N & T
fE4 GPIO B, B HAE input B¢ output 274,

UG718-1.0.3 11(71)




I/EREM

3.2 EEW

B IAA TR

e ik

E!
YE2 GPIO I}, FHwffRas (T L RINBOSFE & RS E, PBRfidA JTAG 154 .

TMS

YEONECE & IS, SRR, AERES B
JTAG B E A AT E S AN E . 159 GPIO I, W FH{E input 2 output 287

TDI

TEONBCEE RIS, KA, WSS L.
JTAG Fic B AT EE N . 109 GPIO I, ] HIfE input B output 87

TDO

PEONIECEE IS, KA 9t -
JTAG Hc B A AT Edla i A . /E28 GPIO I, W FHAE input B output 287,

CCLK

BCE BT E R, FHTBR JTAG 1 SSPI #E A A HoAth e B AR 2 (1 [F) 20 B
© XFMRA: CCLKAEANMA, i B IMRI B .

© XFEHA: CCLK AN, fENRCE IR B

E!

CCLK Ny #1555, iR RUFHIfE 5 2Bk,

PUDC B

VEONBCE A IS, 2RRUONHIN .

* 2 PUDC_B MfIRH- T, #3H0C EWRERENTH GPIO P #B L4 FafH .

*24 PUDC_B JymiH- T, #fHac EHEZE LR GPIO iy A & B4 fifH.
PUDC_B AIEFGEZSGE 1kQ (B HiFH, #4%%] VCCO3/4 = GND.

EMCCLK

YRR E S, AN F T E A Al ik i Ah B s N IR GRS T
BE =R TS E DR

o XFFEBNX: FPGA T LLERE DI 2] EMCCLK 1E N k.

« XF JTAG MR : EMCCLK A AIANIES:,

CSI_B

TEONBCE A IS, KA. CPU BLUN I FriimA (5 S, RA-FH %L

« T E CPU B EEEUEE —A 1kQ (HFE/N) MHHIERS] GND.

© X CPU BEK:  AMBHECE 12 H14% ol Lz ] CSI_B ik L2k EArlc & 141t
BRPESG 1L ENC B P i 2 B FPGA 1) CSO_B 1.

CSO B

YENBLEE IR, KA hHH . CPU B N & &S, 7R EaERLE i
I T FPGA [f) CSI_B i

DOUT

TENTCE S I, KAyt . DOUT & 56 1u sk 5 47 i B 10 B
* Xt Serail Al SPI (PR x1) #E5X: fERATHIEE T EZ R TF FPGA ) DIN
B, AENE AR .

RDWR_B

1ERFE G, RACAHN .

CPU Fit B0 5 fe (5 S8 &I 24 RDWR_B A P I RS/, %4
RDWR_B Ak H- B R om 5 454

1E4 GPIO K, A F{E input 8% output 2874,

MCS_N

PERBCEE I, KA .
MSPI BB i E S, RHEFAR.
£ GPIO B, wJH{E input 5% output 274,

MOSI

VEJSBC B I, KRB, $E4MEE Flash B ST . SPIX2 x4 £t 3 ).
MSPI it B 45 1) AT HoE S H S T
fE4 GPIO B, B HAE input 5% output 274,

MISO

fEREEATIING, JH0NMA, PEAMER FLASH [0 SO .  SPIx2 x4 £bHist At
.

UG718-1.0.3
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M E

3.2 EEW

B IAA TR

e ik

MSPI P B A5 21 5 AT B i N8
£ GPIO i}, W] HE input B¢ output 2874 .

MI2

VEONECEE IS, SRR . SPIx4 2 oyXa .

MSPI S{Ry & A5 s EoPa, MSPI XN EER G 2 R T,
MSPI 56 7 AR TRk . T 4.7k FBH [43 S5 57 bank f VCCIO.

124 GPIO i, #J FI{ input 5% output 257,

MI3

VERBC B IR, KECNHH, NS hhi. SPIx4 e X,
MSPI i a2 & . RSP 2. Rl 4.7k HEEH_E R 2% R bank 17 VCCIO.
fE4 GPIO B, B FHAE input 5% output 2874,

DIN

VN E SR, 5% N . DIN 2 847 BE i N & i .

* XFT Serial #1 MSPI #53X: DIN M\ HRIEHUCH ATHIE, BOARLE N CCLK |-
T RAELIR .

« XT CPU #iz{: DIN 522 iae s, MfE DO1 HdaRE M. 154 GPIO K,
A FAE input B¢ output 287!,

D0~D31

inout ZERYE T,
X+ CPU #=, 1 B N & . 232 BENA MR B RN x8. x16
MERTEE

*YE24 GPIO B, wH{E input B¢ output 2844,

SSPI_CS_N

VETC B I, 2RA s N AT @S 4.7k HLFH 4 %) 5 Bank (X VCCIO.
SSPI fit B A IS S, ARH A 2.
1£% GPIO B, W] HE input B¢ output 284 .

SSPI_CLK

ERFEE R, RACAHN .
SSPI e B AR = (1B B N
fE4 GPIO K, A F{E input 8% output 2874,

Sl

TENTCE BRI, KA.
SSPI it B AR 5 47 B N T
1E25 GPIO I}, w] HIfE input B¢ output K%Y,

SO

ERREE I, KA .
SSPI it B A5 1 5 AT HCE i H
{E4 GPIO K, A F{E input 8% output 2874,

CLKHOLD_N

Ve E &R, 5808 % N, AlER 4.7k B FH _E 4 #%F M Bank [ VCCIO.
SSPI I e e Bl KT R
1E4 GPIO K, A F{E input 8% output 2874,

SSPI_WPN

VN E &I, 88084, AlE 4.7k HFH 4 2%5 B Bank ] VCCIO.
SSPI S{RFE I 2% N = PR, SSPI X M K3 EG 0 2% N K P, SSPI
XF L A E T

fE4 GPIO B, B HAE input 5% output 274,

UG718-1.0.3

REEMEH

NEKASR = 110 BFIRI A, w2 FPGA 7 b SCRPR LA

BRI ENEIE 110 . T &5 FPGA b5 REBEAT AR BC E 11
Z AT, SECEMRAE A VI EE A . IENRIE, S
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M E

3.2 EEW

PP R, F RO P e g5 (10 5= Sk T 7 PG AT ) B g

7E!

F P BB R RTE T, 75 0 ORI AN B B AR RS AN R i a4 (TS B A
e B8 IR Rk Iian 2 3-7 fro.

= 37 B EEME RILm
W E 4R W I i B
BRIRZS TMS, TCK, TDI, TDO {FN% H & & .
JTAG PORTIM
WE NEIE 1/O TMS, TCK, TDI, TDO fEft B4 w515 GPIO.
- CSI_B, CSO B, RDWR B, D[0-31]fl CCLK /£ % H
2 &
RS R
CPU PORT CSI_B, CSO B, RDWR_B, D[0-31]fI CCLK 7E( & 45
jj: 7 = S = =]
B VO WG9 GPIO.
SSPIPORT SSPICS N, SSPI_CLK, SI, SO, CLKHOLD N #i
:H: ’ ’ ’ _
BeE 9 HIE 1/0 SSPI_WPN 7E it & 45 4 514 GPIO.
o MCS N, MISO, MOSI, D02, D03 fl CCLK 1A% H
BRCHRAS =
BRUARE RRE I
MSPI PORT MCS N, MISO, MOSI, D02, D03 fil CCLK it & 4
:H: N ) ’ ’ p=u}
BEHIE /O WIEIEN GPIO.
SERIAL BIRES DIN, DOUT #1 CCLK £ FHC & 4
WE NEIE 1/0 DIN, DOUT #1 CCLK 7Eft B 45 J5 18 GPIO.
RECONFIG_N BRIIRAS * F B & 5
BRINIRZS £ fic B
READY
WH NEE /0 fic & 45 5 1F N GPIO
BRI * e B
DONE
WE NIIE 1/O fic & 45 W5 E A GPIO

UG718-1.0.3

!

o UITETLLET BB a4 JTAG_SEL_N 125, ¥ JTAG Ik E NEE 10.

o U JTAG E KM T Haaft b naid 2 TCK s TMS RAFa5E, LLPAE i%1ih
& JTAG 1845200 1IE 5 nEk.

SEE SR ERGEEENER
BT & SR IR B R

1. T E =2 SR SR A A N B TR,

2. FESEHFLFIERE “Project > Configuration > Dual-Purpose Pin”, 4
3-1 PR

3. AN N IR TR B AC B I R S D
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3.2 EEW

UG718-1.0.3

E3-1 il EEMERRE

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 1O
Vv Place & Route [] Use DOME 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
v BitStream

General

sysControl

Feature sysControl

Cancel Apply
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3 &I 3.3 AT B

3.3 EHRAECE R

FAAFED (EFEE CPU (. FATHIAAME SPIEAK O KIRCE
I BHE PN AR F EARG A MAMES BB, BOATE L R A B9k
AR ERE B B . Zo0d EDA BLE emc_clk IEHEIE A LK
EMC_CLK_DIV, #haBitgiith n] DL/ERC BN phi,  HAS 240 ik
Wio N U T BCE P

3-2 FHEARER SN

EMCCLK [ EMC_CLK_DIV EMCCLK . i:
config_c

OSC_CLK

>
»

OSC OSC_CLK_DIV |useemcc| k

3.4 JTAG BELEHER

EE SR FPGA 77 JTAG it B A X754 IEEE1532 i Al
IEEE1149.1 i1 S HbriE .

JTAG At B AR 22 EERFREE 5 B e - 3k FPGA 7 dh )
SRAM ', HHGILEHIEER. Fo-IERIrH BN FPGA M il sL
i JTAG B B

341 ]JTAG B EER EEREE

JTAG fic B H e R A 3-3 fin, BikiERE LS5 HE K
T8 FT.
3-3JTAG BEEEREETER

FPGA

I
JTAG PORT

TCK

Y V X

T™S

A

TDO

V!
JTAG I B AU B4R A BE = T 100MHZ,
B T HETH A JTAG i B SRAM #:4E4b, &= 514k FPGA F= 5
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3 ACE LM 3.4 JTAG Fe BB

40 SPI Flash w2 /E @ JTAG B 4T, 4h SPI Flash %
FEFIESH K 3-4.

3-4 JTAG ¥O4#25MB Flash B REE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS_N
JTAG PORT
» TMS MI [« DOUT
< TDO MO » DIN
!
N JTAG #2 A 9mfE s Flash R =K.
34.2 JTAG B EREAFFE
JTAG B B AL 1 7 B an &l 3-5 Frs .
B 3-5 JTAG Be ERA K FE
! Tj_clk :
—>
: | Tclkh |
TCK
T™MS \||<—>|<—>||

|
Tj_tmssu  Tj_tmshd

XX )

!<—>f<—>'
X )

|
Ti_dsu| Tj_dhd

TDI < i
TDO < i

>

| I
Tj_dvid

I

B S A S E) & K 3-8 Fras.
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3 ACE LM 3.4 JTAG Fe BB

% 3-8 JTAG L EEARFEH
SR | ZHE X m/ME = INI] Fafr
Tj_clk JTAG TCK clock period 10 - ns
Tj_tmssu | TMS setup time 3.0 - ns
Tj_tmshd | TMS hold time 0 - ns
Tj_dsu TDI setup time 3.0 - ns
Tj_dhd TDI hold time 0 - ns
Tj_dvld delay of TCK to TDO - 3.0 ns
Telkh The time of clock high level £Z'§;)k cycle ) £g'g§/’ok cycle) | _

3.4.3 JTAG HXE B HRTE

JTAG EXFi54

TAP K&l

TG W] RSV B IR B8 2 T A B ds T 7 as, HHER S TDI
A TDO 8. —fKit, RS A el TIEFEFRMPEIET TS, IR
SHHEE T, ATk —MErRR TCK RS TMS 2R, W
KRR
& 3-6 TAP R7SHL

1 CErEST-Loelc-RESET}
o

o(" [ RUN-TEST/IDLE ! —.[SELECT_DR_SCA@1—.[SELECT-IR-SCAI\BJ
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3 ACE LM 3.4 JTAG Fe BB

TAP 51/

BRF TMS NE S B “17) I/ TCK i AN £/ 5 kil
ke (BFEEEAMC G, 207 TAP 24, M SeHUE b T H e RS 1
TAP RS il w2 i EACIRES, X JTAG #2248 B AT .
eyl
ZREAE AL CPU FIAMK .
eyl
o 7EHEA Shift DR 5k Shift_ IR IRZHS, TDO ERI%HE M TCK )R BRI IEA %1
7EHEN Shift_ DR 8¢ Shift IR JRAK, HE AL
7E 27T Shift_DR B Shift_IR I}, i,

B e H ) A B s i B I AL LSB;
—HEAL, AR E B R

1S FIF AR A 77 A%

FRCEH AL AN, RSN Al P2 A AR A .
o {E4W A (IR i
o H¥aFifrar (DR) #.

R4 FASAMEAE, 78 Shift IRAIRSH, HEHEsifE %
L AT, RIS LSB M7, REFEA H o &ki%, [F12] Run-Test-
ldle J564BI# kix5eEE, WK 3-7 fix.

ERHEF A e AT, ££ Shift DROIREGH, & iEEdEETE 445
PEZF 728, WK 3-8 Aras. #E K 1KRH LSB if /2 MSB ik T HAR#E
& 3-7 8 S ERJ AN F

e [ e

™S
0 I @ . -
Tap states [N O SHIFT-R @ XD XB
(@ :Select-R-Scan @ Exit-R (&) Run-Testdle
[Z) -Capture-R @ Update-R
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3 it B % 1 3.4 JTAG B B =
[ 3-8 HIEFFRIICIFNF
L= S O e e O Y O o A O
™S “
TAP States .-( a SHIFT-DR
(1) -Select-DR-Scan (3 -Exit1-DR (B :Run-Test-dle
(2) :Capture-DR [4) -Update-DR

Y|
Y51k Arora V FPGA 1, 84 HF T8 EKE N 8 1i;
RGBT, SR F RN KET L.
£57 ID CODE &4/
ID Code Efl JEDEC ID Code, #& FPGA #3411 — LA PR iH,
=iz~ FPGAID Code K &4 32 £, FRINH T &E=ilsr FPGA ] ID
Code.
%R 3-9 Arora V FPGA IDCODE

Device IDCODE
GW5AT-60 H0001481B
GW5A-60 H0001481B

B FPGA HJ45-452 0x11, LU ERLLELEL GWSAT-60 ID Code 13l
Y JTAG B LAETT e

1. TAP Ef7: TMS B AmH-, HEIRIEER /D 5 AN E
2. RBIAPIRFSHLM Test-Logic-Reset #| Run-Test-ldle;

3. MBPIREHLE] Shift-IR, MHALLLITIA% 1L Read ID $54 0x11, &L
(e —h) RERIFRIN B IPRETLE] Exit1-IR, Rl s & I& /T TMS
TE T, 3K 3-10 51 8 M Bl BN A% 0x11 i fdr TDI AN
TMS HIMEARAL, I FPanfEl 3-10 fos.

% 3-10 £ X3S d#E$ TDI #1 TMS FIETE L

Valu TCK 1 TCK 2 TCK 3 TCK 4 TCK 5 TCK 6 TCK7 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 [ 5] Run-Test-Idle, -7
Run-Test-Idle iz17 /b 3 AN A 1 s
UG718-1.0.3 20(71)




3 ACE LM 3.4 JTAG Fe BB

5. #IRAPLE Shift-DR, &% 32 ANHeh I, FHAES 32 Meh R i%
Hi, B TMS A&, 5888 32 AN 4 B [EN, Bk Shift-DR 2|
Exit1-DR. iXx#ia], %&i% 32 PEHehEI a3z H 32bits #dE, HI N
0x0001481B, #n& 3-11 fir;

6. EoRAEE F| Run-Test-Idle.

& 3-9 i£HY ID Code WKiSHRIZE

C 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

v l

Move TAP to Update-IR

Move TAP to Run-Test-Ildle

Y
Move TAP to Run-Test-Idle

e D

3-10 iEEX ID Code ¥§£-0x11 i [o] B R
L I I B O B

1ol IR0 IR1 IRz IR2 IR4 IRS IR& IRT

Tap states MY @ ¥ @ SHIFT-R @ X @

-Select-R-Scan (3 -Exit1dR (5) Run-Test-ldle
(Z) :Capture-IR (@) -Update-R
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M E

3.4 JTAG Bt B

1 2 3 4 5

TCK

T

[# 3-11 3B ID Code ¥iB&H F 2R IH 0N

6 7 3 ] 10 11 12 13 14 15 6 17 18 18 20 2 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

™S
TOI
TDO

D00 DO1 02 /D03

6]

SHIFT-DR

UG718-1.0.3

:SelectrDRrScan @ :Exit1-DR :Run—Testr\dle
(2) :Capture-DR :Update-DR

IZH Status Register 0x41

Status Register 7£ &3 1AM A IRASE IR ARH 1), i 5
Status Register, FJHIPHIWr 8 AFHPIRAS,  anlre &5 %) wakeup. =&
FEAE M BT R 5 o

Status Register 34 32 fi7, LHFHE 472 0x41, B /75 Read ID Code
— .

Status Register 115 XLiGZ% 5.1 & T4

B8 User Code 0x13

User Code 3t/ 32 i, #5472 0x13, /55 Read ID Code —
.

User Code BRiAfi )72 FS U checksum B, FI7E Gowin
Designer H HH7 € Yo
E 1% 0x3C
ZAR A E R FPGA M flash FRissBUEHE SCHE, HFECE ) SRAM.
it JTAG # X k% Reprogram (0x3C) 54 . Noop (0x02) 4
4, AAESRE MR, AR Fflk Reconfig_N &l .
% SRAM
HEHACE SRAM I, 7 ZEER CAFAE N SRAM. JiLREMN T
& i% ConfigEnable 154 0x15;
Ki% SRAM Erase 164 0x05;
}i% Noop F54 0x02;
FERT BY Run Test 2~10ms;
% SRAM Erase Done #54 0x09;
& i% ConfigDisabled 154 0x3A;
7. Ki% Noop 84 0x02, Z5RiHE;
!
fE 1% EraseSram (0x05) 154, Noop (0x02) 2 J&, H4h Bk i a2 45 HsE g o2

o g~ w N PRE
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3.4 JTAG Bt B

uUG718-1.0.3

. E SRAM

It 4 Host Bt & FPGA SRAM, 1 FPGA se8lthag, @it JTAG I
E SRAM 4% Configration Mode Pins 1520

i Gowin software ¥ it# Az AR A, AT JTAG SEBL
SRAM MECE, T/r4AsME Host B E SRAM B #E, Wil 3-12 Ak

L JTAG #E%, TAP E147;

BEHU %% ID CODE, fifx ID CODE »& 75 ULHL;

i1 SRAM C L E, #Fk SRAM, HifEZSH R SRAM;
& i% ConfigEnable 154 0x15.

Ki% Address Initialize 154 0x12;

& i% Transfer Configuration Data 54 0x17.

R4S F) Shift-DR (HdE &7 748, ¥ Bitstream Data M mifii T 44
(MSB), BN RIE, REHEIER NS, FFZE] Run-Test-ldle

& i% ConfigDisabled 154 0x3A;
7. Ki% Noop 164 0x02, 45 filc EiMfE.

S I
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3.4 JTAG Bt B

UG718-1.0.3

& 3-12 it E SRAM %12

< Start >
Check
ID Code

SRAM Erase (Option)

Transfer
Config Enable Instruction
(0x15)

:

Transfer
Address Init Instruction
(0x12)

l

Transfer Write Instruction
(0x17)

l

Transfer Bitstream(MSB)

l

Transfer
Config Disable Instruction
(Ox3A)

l

Transfer
NOOP Instruction
(0x02)

e
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3.4 JTAG Bt B

4w%2 Flash
JTAG ##: SPI 457435 Flash

RS T B P E T JTAG #54 Master SPI B /% SPI Flash #4742,
TMS Xt CS {55, TCK Xt SCLK {55, TDI XM SI{§5, TDO Xt SO
125, ZREREFE FLASH B AR E I T B AR

[& 3-13 #R12 SPI Flash FEiE~=E

Check ID
Code

Read ID Code

)
\ 4

Transfer Program_SPI
Instruction (0x16)

A 4

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

UG718-1.0.3
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3 ACE LM 3.4 JTAG Fe BB

TCK

TAP States

™S

TDI

TDO

[# 3-14 GOWIN Arora V JTAG #&#l SPI & 1% 0x06 354 B} FE

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21

£ T R SN S N D (. M N R N N N D G N B I S R B RS

1 X2 X3 X a4 X5 X 6 X 7 X 4 (5 X 8 X 1

0x06(MSB)

DR7 DR6 DR5 DR4 DR3 DR2 DR1 DRO

O Run-Test/Idle
@) Select-DR-Scan
® Capture-DR

@ shift-DR

® Exit1-DR

® Pause-DR

@ Exit2-DR

(® Update-DR

SVF (BT &) RS 50 Flash

SVF Z4tiid &2 IEEE 1149.1 (JTAG) S L3 /E (1B MG . SVF L
BRI A R JTAG $E8:1F . SVF U@ #1875 B R N\ 25144
M5 R, ik JTAG #1F. fE THEAH SVF SUHE RN, FIFESTE
SVF 1A 45 B FLASH 4ifE . iz 04w FE FLASH K92 B an F -
TRo
[&] 3-15 SVF &R 4512 Flash R iEE

Check ID
Code

Read ID Code

N
y

Transfer Program_SVF
Instruction (0x1B)

y

Program SPI Flash
through SVF

y

Transfer Reboot
Instruction (0x3c)

End
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3 ACE LM 3.4 JTAG Fe BB

E.E OTP

Arora V FPGA #2128 Bit [t) OTP %], STHr—xtgmfs. Hd
BitO~Bit31 A X, FRGuilidh s vl LA b 2 (B A7 4 22 4 P A Hoph 5 245
S, Bit32~Bit95 &y DNA [X, fififesft 64 AME—FriRfE .

OTP & Xi5Z%% 5.2 OTP Efuse.
HACE R N EATR.
& 3-16 fit & OTP #HiEE

Check ID
Code

Read ID Code

¥
y

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)

A 4

End

EH OTP
B OTP HOfi it T BT %«
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3 ACE LM 3.4 JTAG Fe BB

& 3-17 3B OTP B HIZE

Check ID
Code

Read ID Code

N
y

Transfer ISC_Enable
Instruction (0x15)

y

Transfer
rd_efuse_all_data
Instruction (0x2d)

\ 4

Wait 0.036ms

A 4

Transfer rd_user_data
Instruction (0x2B)

v

Wait 0.6us

A 4

Read User_Data

y

Transfer ISC_disable
Instruction (Ox3A)

End

BliEsc
BIRESCE, IR o A EOR SR s s I Ak
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3.5 SSPI fit B

3.5 SSPI BEf E=\

SSPI (Slave SPD) EtE MR, Bl FPGA 1E M2, H4haE Host il
i SPI 04 & =2 3k FPGA 77 kAT e B )i A2 .

3.5.1 SSPI fit BERA EE R EE

uUG718-1.0.3

i H SSPI L B AN 5 = 2 T4k FPGA 7™ i it B 1 2 B = & in 1]
3-18 7.

3-18 SSPI it EER EFEREE

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

[ SSPIBLEMBIAN 2 )1 FPGA 7 i L B IIE fn B KA 3-19 P
7INo

3-19 % FPGA &% ~=E

CLK —— ¢ SSPI_CLK
DIN o—| > SO
FPGA
. DOUT » » Sl
Master CS N; » SSPI_CS_N
CS_N,
CS_Nj —

> SSPI_CLK
SO

S|
SSPI_CS_N

FPGA

(
(
l\r A 4

SSPI_CLK
SO

S
SSPI_CS_N

FPGA

Y VY Y ¢

SSPI Bt & & Ik 7 37 % M) SRAM Bt & #:7E4b, B r4wf%E FPGA
4RI SPI Flash, #4ifE Flash #/E ) MODE {25 SSPI Fit & 1 :01
MODE 1EAH[F], F /Al LAfE Gowin 4 0 4F Hh ik #0448 308 5 N SRAM
B4R Flash. 752 MAMNEE Flash ngknr, 720K MODE {E 1% 4 MSPI
MODE, 2 J&ifid ®#r b eifii’k RECONFIG N fili’k MSPI n#k.
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3.5 SSPI fit B

uUG718-1.0.3

SSPI # O w2 4ME Flash fZEE = & 3-20 Frx.
[& 3-20 SSPI 45#25MER Flash FEIERERE

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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3 ACE LM 3.5 SSPI Fit &zt

3.5.2 SSPI fi B R A E

FHJE, 4 MODE 1% £ MSPI it BN, FPGA <>k i%fs4,
MSPI #:47 n#, In#kjs i3t SSPI .

3-21 SSPI FL B it 2R R

i< l 9
| Trec : Te :
nelk !MM LU Il .
[} |
readyJ:—\_/_:—\_/—\_/—\l_
| ! |
Power | |
done w | i :
| | |
. | I
miso2 ! I | /’\—
I I
I
I I
msol |_| |—| |_| |_| |
X I I
| ]
SHELI | BEE XL JRLE Bpr
Tc SSPI mode process time 32 ms
Trec The time for MSPI to send a single command | 8 ms

SSPI it B X i) 5 B & 3-22 Fx.
3-22 SSPI FL EHE AT FFE

| Tsspi_clk

: | Tclkh |

D —

CCLK l

I
sspi_enablen o | —— 3/
. : i —
Tsspi_csu, | :Tssp|_chd'
I
| . |
sspi_si (and other [ I |
input data pins) < ><: I : >< , :>< >
R B
Tsspi_dsu | Tsspi_dhd
f
SSpi_so < >< | >< >
T
>
:Tsspi_dvld

I P 2400 3-11 frs.
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3.5 SSPI fit B

% 3-11 SSPI (L ERA K FE2H

SHATR ZHE X m/ME PN ;| B
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% | -

uUG718-1.0.3

Bripi 2 b FLESR AN, SSPIAR I i = T8 FPGA P it TRCE, ik

5 A LT 26 A
o JHEIHIMACE

HUHr b H AR P ikt i i RECONFIG_N 5l

3.5.3 SSPI £ i Eigd
M FPGA 4T SSPI #=UIF, ik SSPI f] LLkEsk FPGA SRAM B3

2HY ID CODE\USER CODE\STATUS CODE %1

fiiis & (1 SPI Flash).

52, AT EURESRA AR AR

FPGA ] SSPI 14—t 1-4 Ny, 2=A00HE 1 MELK T
MEANTIRERE TS, BABEEETHIHLT, TURER T LURE

BEH CNERH 0x00 £7R1).
# 312 BLEES

FRSE AN TEIES BLEFHHIRBEEF
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

Read ID Code

FPGA [ ID Code K& & 32bits, 12HL ID 1454 20U, B

0x11000000. fEFESRILZHT, i CS AT IR, JF HEAE RS
AT B (BN ED, BAIRE) FPGA 3REX CS R .

24 CS fufkz Ja, #dabh MSB )7 :'E A$54 0x11000000, 7E55E
FHR A SR Ak S A 32 NIk, UK ID CODE il K LA MSB [T UM
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3 ACE LM 3.5 SSPI Fit &zt

DO K IRNALFE Hi K .
[&] 3-23 i&£HY ID Code FfFR=E

CS S|

SCLK MMMLRUW&

Instruction (0x11000000) 32Bits £z 32 Data Bits

o i i

»

DO i

#2HL StatusCode/UserCode 5izEX ID Code HIFRIEZML, i nt B 1)
I
Write Enable (0x1500)

ECE SRAM (5 Features) #j, f#ifH Write Enable (0x15) 84 A
WA, A LLEZ 554 Write Data (0x3B) 154
3-24 Write Enable (0x15) BIFR=E

DI?%Z < f’ ¥ + ¥ I :/%%/f
Cs \ /

Write Disable (0x3A00)

RIEHHEERSG, T Write Disable M 2w 50 iB . 1B H 57T
MRl R, BRI TARIRES

[#] 3-25 Write Disable (0x3A00) B FFREE

% _FIRPIANTES, 0x1500 A Ox3A00 T54 I FEA—5L, f54#82
£ CS AR RIS, FRER L TUEhim CS, AKX PR 77 145 4
A 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM).,

Erase SRAM(0x0500)
{41 7 5 WriteEnable/WriteDisable —£, (B i & N &N
0x0500.
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3.5 SSPI fit B

uUG718-1.0.3

HHEA RO, FIEIRED 10ms UALHE SIS

Write Data (0x3B)

B8 F WriteData (0x3B) 54 B 7] FPGA W £ & 1% BE i S0

FE, EEFES NGRS, CS —HATKH
[&] 3-26 Write Data (0x3B) B REE
N ) A R

sy s

Instruction(0x3B) :

Data

One Byte (MSB)

1 i i i
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3 ACE LM 3.5 SSPI Fit &zt

3.5.4 SSPI fif & SRAM
[& 3-27 SSPI B2 & SRAM HiiEE

( Start )

\ 4
Read Staus
Code

Erase SRAM

\ 4
Init Address

A 4

Write Enable

A 4

Write
Bitstream
Data(MSB)

A 4

Write Disable

A 4

End

3.5.5 SSPI #%%Z Flash

Peimftn s E LK 3-28. E it SSPI 7] FPGA Ki%i54
“Program SPI Flash” (0x1600) 54, 5¢f/5 FPGA 1] L% & SSPI £
Flash, Host %iff] SSPI 7] LA #5275 if] Flash, 4 Nkt nl DA% Flash (1)
FHICHT 5o H AT SR A -

VER, M Flash SHUCEHEE, [\l 80 & 1818 —A Bit. {541 SSPI
X Flash ) IDCode I, 75 ZEA4N R 1% — NIk T Sk B i g — 7

UG718-1.0.3 35(71)




M E

3.5 SSPI fit B

[%] 3-28 SSPI fig & Flash KiEE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End

UG718-1.0.3
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3 ACE LM 3.5 SSPI Fit &zt

3.5.6 SSPI x4 A& SRAM

SSPI #z0 N EC E SRAM i FFra~, HA Read Status. Reinit.
EraseSram. InitAddress. WriteEnable. WriteDisble &IH{#H SSPI &
A, H 4 Write Data I % QSSPI.

3-29 QSSPI fit & SRAM iz

1 Start )

A 4

Read Staus
Code

N

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

> |

Init Address

A 4

Write Enable

A 4

Write Data
0x6B
(QSSPI)

A 4

Write Disable

End
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3 ACE LM 3.6 MSPI it B

QSSPI B & 1 E E K 3-30 .
& 3-30 QSSPI Bt EEN EEREE

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

QSSPI Write Data (0x6B) B} & un & .
& 3-31 QSSPI Write Data (0x6B)Hﬂ'FF &3]

sek [ U UL _uuuuut

SSPI_CS_N ﬂ Tl
U oree-—-0e0e—
0 00 - D000
1, 10/0,0,08=N0'0/0 0
i 0.00,00s 009,00
3.6 MSPI B B3

MSPI (Master SPD) Ft &M, B FPGA 1E N #84, @it SPI#11
T MR Flash Sz ECRRR B o6 i B 1

MSPI Bt &L F2: K MODE & 1% & v MSPI R, ¥ FPGA E¥# I
FHL B FE P ik f &2 RECONFIG_ N &, 2844 5 47 MAPEE Flash 2HX LR
AR, e B

R4 MSPI RS E 4R, A v LSBT R 2 FPGA 5
NTAENG, HEAHRTR, P LUSEH BB ZRE S N\ FPGA 4hET)
Flash 28¢F, ATtk RECONFIG N 5 #T F A K485
T2
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3.6 MSPI it B =

3.6.1 MSPI i BN EREREE

uUG718-1.0.3

1 F MSPI x1/x2/x4 Bt 8 AU & =2 Sk FPGA 7= 0 3t A7 e & 1)
PR E & 3-32~& 3-34 iR

3-32 MSPIx1 B EER EEREE

Varll |
FE!

e MSPIx1 KK IEH:

FPGA SPI Flash
CCLK > CLK
MCS_N > CS_N
MISO |« DOUT
MOSI > DIN

2.5Mhz~105Mhz

o ERINACE N MSPI x1, 3Byte T-HEAR T, AL EDA 84 rp 58 B & DLER FH 8 18]

3-33 MSPIx2 i B EIEREE

!

FPGA SPI Flash
CCLK > CLK
MCS_N > CS_N
MOSI |« > 100
MISO [« > 101

e MSPIx2 FHii#uHl: 2.5Mhz~105Mhz
o IUINECE N MSPIx1, 3Byte JhlAR s, TI/E EDA B 58 i i & LLIR T+ I 48 1) .

3-34 MSPIx4 B EER EZEREE

:C_E‘ |

FPGA SPI Flash
CCLK » CLK
MCS_N > CS_N
MOSI [« > 100
MISO [« > 101
D02 [« > 102
D03 [« > 103

e  MSPIx4 fAfi5uH: 2.5Mhz~105Mhz
o IRIAALE Y MSPIx1, 3Byte FhbARA, AIfE EDA ok rh 5 s B LLSR TH ki [a] .
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3.6 MSPI it B =

3.6.2 MSPI it EHRA R FE
MSPI Bc B A% = a1 3-35 Fios

[# 3-35 MSPI Bt EHERETFE

| Tmspi_clk |
>
| | Tclkh |
| >
CCLK l
| I
FCS B I I
| ' |
| | | | ]
| Tmspi_cvld I Tmspi_cvld
1 I
MOSI (and other |
output data pins) | |
|<—>| |
| |
[ Tmspi_dvld |
|
MISO (and other < >< I >
input data pins) |
——

I
Tmspi_dsu | Tmspi_dhd
I

FHIR IR P2k 3-13 Aiss
£ 3-13 MSPI EL EER R FSH

SRR ZHE X w/ME IZPN < LA
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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3.6 MSPI it B =

3.6.3 MSPI X Al BERTE

uUG718-1.0.3

Arora V FPGA I Hj5 LB A 2.5MHz [F45i % M. 0000000 Hhhik 44,
PL SPIx1 WG B LR A se i BC B . AR — IRBCE R, 232 H 8
MERIN 0x800000 Huhih#k4T 28 —IREC B #lE . &P IRECE BRI, #41F &
#E Manu-mode, SECE &M T H =64 ID ks 1%, CRC RIS
W BN HR RS

3-36 MSPI 2R B B 72 E

Y
First Boot

[1]

Y

v

Second Boot

2]

Manu-mode

Y—» 3]

N

v

User-mode

Y

o Ul BRABLE F&—nE Ay MSPI x1 , 3Byte Tt @ B, 7 7F EDA ¥ g5
R, RN
o 12 T{E EDA FAF AR 75 B B A Hhdk
e Bl Manu-mode F#] L SSPI. JTAG #: 58l R B F3h i & .
IeAh, £ MSPI BT, J8 ik 7E LR SO L8 N mspi_jump(Ox6E)
HI4e 4, 7T PLSEET Bk Nt it I Thee, ETEE LR RS H RiG5
fic FLASH 174 25 ]
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3 ACE LM 3.7 CPU Ml B

3.7 CPU I E&ER

CPU Mt & # 11 57 FF 8/16/32 {7 % I Bs i £k 3 O g tF it AT &, W H
T I T R 2 T P O SCRE 8 A e P AR Rl (R SRR AR U AR S,
F= A — X 2 e D AP T AR EERANS R, ERUE RN
HRIRVE AT B AP, TliEid EDA B %k EMCCLK {1 Nic & i &h
PR, e A A G0 R A

o 32 iz AR N 50MHz
o 16 fitiz: AR #P4iZ ) 100MHz
o 8 fifiz: HAKEHIZE N 100MHz

3.7.1 CPU Bl EENEETEE

CPU it E X & Eon BB 3-37 Fis.
3-37 CPU EL B EZEREE

Host FPGA
CLK » CCLK
D[31:0] [€ D[31:0]
WE_N » RDWR_B
CS N » CSI B

!
ERAT CCLK i, MBEsUT CCLK AN«

B 2 EHEORAN, R CPU U i =~ 4k FPGA 77 i iEAT L
B, BTN KA

o JiBHACE
EH b B I T ik i A RECONFIG_N & Al
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3.7 CPU it B

3.7.2 BcERTFF

CCLK

CPU I &tk = 7 B an i 3-38 Flions o
[& 3-38 CPU Mode Br ERFR=E

Tepu_clk
—
i i

|

e

! Tckh
-
‘

i
N

c/

! |
! 1
RDWR_B i ; |
\* ',T\ A
‘
|

Tepu_rwsu

csLB

DATA (as input)

CCLK

RDWR_B

cslB

DATA (as output)

=

! !
" Tepu_rwhd

-— -~

: ~ i ;

" Tcpu_cssu i "Tcpu_cshd
H—»@»}

' Tepudsu | Tepu_dhd

I
|
T
|
Tepu_rwsu }
| | | Tcpu_rwhd
\ ————————— -
| | | |
T T T 1
' Tepu_cssu } | "Tepu_cshd
T T
X X X
f t
| |
-
Tcpu_dvid

RIS P ZHan 3k 3-14 s,

 3-14 CPU L EER N FESH

ZHATR ZHE X w/ME >INz B
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
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
Tepu_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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3.7.3 BELEME

BESHHE INE A T Host 7] DL HEA AT B Bl . BE, WE
4 RDWR_B 55 & N EH%H| (RDWR_B =0) JK CSI_B &5
H%E (CSI_B=0). FEF#RMENE, RDWR_B 27t CSI_B Hik
KBRS, BRIk,

3-39 LR E

being active earlier than or the same timeas
cpu_cs_n

beinginactive later than or the same time as
cpu_cs_n

cpu_clk_in/
cpu_clk_out

cpu_write_n

cpu_cs_n H |
}
I

! I
cpu_wdata[31:0] | | WO | w1 | w2 | W3 | w4 | W5 | i 1 |

cpu_rdata[31:0] |

[ [ m [ m ] o w |
«
‘

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

3.7.4 eEEZEME

FEE S IAAEAH TEAEIE (B Host) JEiA S A [H] i 2 A4 7 1
Yy5t. Host W] LLEE PIA 7 NS ICE: @idfim CSI_B 155 Bl &
f# CCLK.

3-40 HEELE A FF E

uakow ] LI LI L LML LML L L L
cpu_clk_out

cpu_write_n —|
cpu_cs_n —| | |
I I
cpu_wdata[31:0] | [ wo [ wi[wz2]|ws]ws]ws] [ we [ w7 [ we] wowio]
I I
[ invalid data while |
| cpu_cs_nis driven high |
I‘ kl
UG718-1.0.3
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3B 3.8 SERIAL it i

3.8 SERIAL B ERR

SERIAL FCE R, Host 3l Id & 478 X R = 2 T4k FPGA 7= i 4T
FoE . SERIAL A E B E WA ER DN ERNZ —, RN SHRFE
R RIS, SR M — DX R4 VI Bl R 5 AN [H] . SERIAL L &
i T RER LUAFR B S5 FPGA, Joik M\ FPGA @4 [l e ds, it

SERIAL it B #6232 ID CODE #1 USER CODE DL SRS A /724815
S|

it o

3.8.1 SERIAL B BERFEZEREE
SERIAL Pt B #H A 1iE R~ 2 E K 3-41 Frox.
[# 3-41 SERIAL Bt 2R EETER

Host FPGA

CLK [€ » CCLK

DIN

A 4

DOUT

¥
[MFEEAT CCLK M, MAETF CCLK A .
SERIAL EpE#EAFFE

SERIAL Bt & B P 3-42 Frs.
3-42 SERIAL L ERA KN FE

Tserial_clk

| | Tclkh

I
CCLK |

oo (X

I L
| [
Tserial_dsuI Tserial_dhd

HRBII P 25N 3% 3-15 flos.
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IMERO 3.9 ek
& 3-15 SERIAL L ERA M FEH

ZHAIR ZHE X w/MA NI 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 a2 L RESR AN, ] SERIAL B0 i = 34k FPGA 7 itk A7

FLE, 2 LT %1

o JHEIHIMACE

EHr b L B A P ki i RECONFIG_N & il

3.9 Lk

3.9.1 BT

TEHRATH AL, R &iEid DIN 5| s i B 2dE, Jf@ik DOUT
5| L IC B B AL B A R Ui . B DU (BB IR B s &, H
NE ) Device 1) A LML T UL R Z —:

® Master Serial
e Slave Serial
® Master SPI
UL ATUN
e Slave Serial
!

Master SPI A4 x1 f,

TEIANSEAT IR = &, Hd Host & 4. B Device 1, 2R)5 @it
DOUT 5| i b Rrift 55 #5621 5 AR AT B T — /M st 4% (EPE[ 1) Device 2).

3-43 RITHRIEETER

E

E

UG718-1.0.3

DONE] DONE
INIT_N INIT_N
PROGRAM_N PROGRAM_N
DATA DIN DOUT
CLK] CCLK
FPGA
Device 1

DONE

INIT_N

PROGRAM_N

DIN

CCLK

FPGA

DOUT

Device 2

— — — Device N Device N+1 — — —
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3.9 j{LHE

3.9.2 H{THLE

FEFFATHAERE T, O RIER” 55 W ERraF A3 2R iy ae 0

B FIFI & T DAL T DL R —
® Master CPU

e Slave CPU
R & LA
e Slave CPU
!

A B SRS I (RDWR_N) A%

TRy TR R R R K, BT E AL E Device 1, A)FiEIT
“CSO” B “CSN” 3247 Device 2. —HiR&AGZRLE, ih

Nt “CSN” B3 5 AT T — .
& 3-44 F{THIEETEE

E

UG718-1.0.3

DONE]| DONE —DONE
INIT N INIT_N INIT_N
PROGRAM_N PROGRAM_N PROGRAM N | ——m————————

DATA DIN [31:0] » DIN [31:0]

CSN csl cs »(CSI csol

CLK] CCLK »CCLK

FPGA FPGA
Device 1 Device 2 — — — Device N Device N+1— — —
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4 P E A 4.1 Bc B

T -

=S4k Arora V FPGA 7= i 2 3E T SRAM L EZ W& geasfF. &t
T SRAM LZH i fa s WA BB £k, R bW EHREH
fic & .

mocE SR FPGA P2 R s, P8 S R eIl &
A SRR EE B E AR ra s 2 F s r JTAG Bt & ;
D B 4 2K MODE 18 & A AH A

4.1 B E A
R
41 tHFRETER
A [
Voltage } Done
\
\
\
\
[
[
[
[
g
[
[
[
[
[
[
1 >
|
Device Power Power Off Power Up Power On
Device Status POR | Configuration | User Logic

2 FPGA ] VCC. VCCO. VCCX ft o i ik /& 5t /Mt B g I
FPGA #E N30 fE: HEFa € H RECONFIG_N 4l 4N i 4 i
L>FPGA & H#8hi ik READY #11 DONE % {I>FPGA #]#44¢>READY #i
{5 KA MODE {8 > FR 47 e B 452 =X 15z U E B 5008 H e 50 >FPGA i
fi#>DONE $i >t N 1R
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FPGA Jazhid iz b i Z R Az, FPGA L H Rn#id 2
RECONFIG_N & HIA fevr th UK, H Al ik #K RECONFIG_N & i
B HANE L. FPGA M HiT A 53 1/0 it i LA

REEMNEH

P A R BN, F[ERELREENIERN, ik FPGA
TARAE QMR ER AT . HPmE W8 E A2, o] Chdd HAd e 77
R TEAE XL, IR B A s AL A e B IR AT . MODE[2:0]H ki
POmIEM B, AT B U v DU b 5 Rz 0 77 2ok ]
EEREE MR, R AR 4.7K, FHABHERE 1K,

!
RECONFIG_N. READY #iI DONE &l 5 &M B HK, it P 2SR elwEN
GPIO, # BARAIETE A B #5158 BT B AT TV 4R 1 B IR Bt A4S T 2 R FE e B 45 1

& EEFIEE
R AT i SR B i, IR RRIRE 25 B 8 5 T

=7 i K Rkt % RECONFIG_N B [E
T b A B ko i %2 RECONFIG_N (1 2 B an & 4-2 #1E 4-3

PR o
4-2 EF FEBEFRE
VeoVeocxVeco /
* Tportready h
Il
READY £
DONE /
4-3 R FT
RECONFIG_N Xﬁ ﬁf
1 Trecfghw g
READY 5 \: ?.i
rTrecfgtrd?n Treadylw )
DONE n—i‘
Trecfgtdonel
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4 P E AR 4.2 FL B2 iR
Arora V FPGA 7= i A S I 7 28015 4-1 Fis
#< 4-1 Arora V FPGA =GR EFT LB F RECONFIG N il % B FS%
SRR ZHE X w/ME | BOKE
T POR #| READY ) LJHIF IS 4E (Time from POR to the rising | 23ms
portready edge of READY)
RECONFIG_N fik H1 ¥ ikt % £ (RECONFIG_N low pulse
Trecfglw . 25ns -
width)
T RECONFIG_N "F##1%] READY 2L AT AIEE (Time from | 20ns
recfgtrayn RECONFIG_N falling edge to READY low)
Treadylw READY ik H ¥ ik %6 £ (READY low pulse width) TBD -
T RECONFIG_N FB##+ %] DONE A8 H T [ %E (Time from ) 80ns
rectgtdonel RECONFIG_N falling edge to DONE low)

42 BcERTE

UG718-1.0.3

m 3k FPGA LR SN E A1 Bo B SRAM IR 4% J 1A

W&, HECERAEWE 4-4 s,
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4 P E A

4.2 ICE i

UG718-1.0.3

B 44 B =454 FPGA L EREE

M EREIERA Ik e %, RECONFIG_N & Il 7 ZLARFF i PR A

Power Up

POR Release
(VCC/VCCIONCCX
meets POR requirements)

Initialization
READY internally driven Low

User forces RECONFIG_N Low
or reprogram command

DONE internally driven Low

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Low.

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
Strobe DONE Pin DONE pin Low
READY internally pulled up

DONE internally pulled up

Done Pin = High

FPGA Waken Up

User Mode

READY. DONE. RECONFIG_N /&#(Ji 10, open drain i, [FIH; A 55 L4
(LR AL 100uA).
7 AT L3 i 55 14 /. READY (force the READY pin low) i Fs il 8% 14 T 46 in £k ) it
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4 P E A

4.2 ICE i

o JH/El L@ 3 #H7 /% DONE(force the DONE pin low) % il 24 4+ wake up I 8]

4N O

4.2.1 FEFF

B R R R, FPGA A b HL &2 A7 (POR) LS T 46 T.4F . POR
LR PRAMES 11O & AL T s BEDIR &5 91 4% VCC/VCCX/VCCION HLjE# .
24 VCC/VCCX/VCCION i /& AR 5 7 H Pk (AN [R) 284 1 B AL R[], R
[F 2 F P IR H]), POR MR N E A5 S, FPGA JFEGHIMh
L. 24 READY #1 DONE 15 Sk )5, a3t A\WIIHIIRES, WK 4-5

B o

[& 4-5 POR B RTFRE

VCC/VCCX/VCCIOn
READY

DONE

tINTL

VA

VA

% 4-2 T A E 2R POR AEH W5 428 YR B VR o
% 4-2 FEIEH POR 1 ki EE

Y]l

e

POR 5 17 LA

AroraV

GW5A-60

VCC/VCCX/ VCCIO3/4/12/5

GW5AT-60

VCC/VCCX/ VCCIO3/4/12/5

4.2.2 a1k

1E b E 7 Rk READY Il DONE &G, &z 54k FPGA 37
RIHE AN S VTUEIIRZS . FIUBAIRZS I B I 2215 B FPGA W HB T &
SRAM 721t 28

FPGA i /& LL T BT 264 5 B B A6 AR «
o WIRMIRA L tINITL.
e RECONFIG_N & JyE .
o READY & A 40 IR 5 58 Hi B o

XA Be READY 4 IR AL Fh I g -
o Ji/n FPGA IEFEIEFR AMHINL E SRAM [X 2.
o {ENHIN, bl HIRARK T CARH 1 FPGA Bk H WA IRES .

UG718-1.0.3
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4 P E A

4.3 ZEVEHIE

423 L&

4.2.4 Mg

4.2.5 FAPER

A2 READY EMIE) BT, FPGA #EARCERE . R MODE

ERRA, ATl 2R R ECE FPGA WL E SRAM. 7F FPGA
W B R (R AR, AT LLE T READY & 1) 5 N 3R & . READY & s
B AR~ IC B I FE 1B, READY & B T-Ha/~ FPGA L& 4k, AR
AR

HIEMBENEITAICE SIS, FPGA 3 NMEERRA I B A BT

DONE JIR&f7. fEMEIRA N, FPGA MK UKHHT I FER1E:

1.

ffige 4 Rifr {55 (GOE), FPGA (1) I/O B & BIRES, FEMK 110 mfs
SEI TR D RE . W B A4 R B AL/ R ALE S (GSR), AT LARS IEA S
S50 FPGA WHEH] Flip-Flop R .

B4 R B AL EALE 5 (GSR)M 4 R 5 N2E 1155 (GWDISn). fiifE
A RENZE IFZ AT LARS IE FPGA 1224 E 3 RAM FIHI MG 1L B
fERESMN DONE & . fREIRA T DONE & Bl /& — A% i 110,
A LLE A 1 4 DONE 5 Bl 5 201k FPGA (R AEMeBRIR S o
—H DONE & i, FPGA ¥ 5E MRS, SR P,

AR, FPGA KL ZIPATEBOHZEIZH . FPGA K fREF

FEF PR BB A AR =R A

A4k RECONFIG_N % Jit

i P B v 1 #2082 REFRESH 154

HYRE T~ _ErEaE

— B HILLL E=FEe0E, FPGA ¥ Bt N E i .

4.3 REMEE

UG718-1.0.3

FL P FPGA HEATE, e 4ebh R A S B, s

PRI GRS S AR R T — RPN e Ry i i, v ey
MBSO T 52 1 L e RS .

AR KB = B

Ao EITaTHT, Zwfe it B sl & tURF R B0 1 & it

Mo B RErR, e F SR g A A Kot 1) I i 5

Mo E e, SFEANTARRES, Bl Ve R K.
=B BRI TR I E BT .
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4 P E A

4.4 LR ARG B

B EFFoRRT
i 2 SR A AT HEAT RC B A, H S WL N DR
1. BEATHCE R R
2. JASNSMREEAT AT SO, P B s R 1 FPGA 77 i
3. EFELEAFIR B AN G G B AL AT S A S AR L B
kiR, AR E SR ORI ID, AR S A ik
BRI LLRF AR T 1D AT R, R B seaTERAE, S0, A
JUIE PRI LCRF IR BOA i N ARE S, e T WA
!
2R FPGA P i LA RFE M 1D, DME S AR R 507 AT X 0y . R R = 3k

VSR R LRSI A b E Shd N 1 a8 ID SRR S, P R SR TR iR
PR AERITT

EEdiET

FCEL I A, axfF B e I L RF A (1 1D {5 B bR, Kk
W JE TR R B IR . B Ik FRr R b 4 B i 1 DU A il A R]
REREMATIR, Mzt CRC RS 172Uk Or LUARF i SCAF i
A HHEAL IERI S AN FPGA, BARFEUNT .

iz PR S IR AL BRI Bt P R B R #OINN T BObhE
Xt ) CRC Rt 1z~ S A e A AL SR IR A Hh i = ANt
PR, AR AR A AT LEAL, — BOR BRI, 2R AL
YERi 2 ms, P E SR DONE fa7m i AR, At 5 b
CRC #5417

BoESERlE

B & e, R4 A P IR B RmARRC BEA R, 234 1 ELRr i S n 2 2
SRAM H5ERE B . AT hn# 3 SRAM T HIEHE, &z Sk IR
A R LR A I R AR B B B T AL, AT P ARG L SRAM
W
¥
B2 SR S E Flash HOT7f% %2 41 415

4.4 LLFRMHECE

UG718-1.0.3

ez 3R FPGA 7 i 2 T BAH S IO RF I 7 2245 & R AR kAT 1k
WA . OB T A e B IR A A S IR STURT EEARR R SC A G B O i
Wlo A B E EHIA LR SO IO EAN B S, IEEWME MG RIES%
FEE S

i AR DR B ) 2 e e AR, 7E FPGA 77 i (1 LLRRR
SCAFERAINA T CRC RIGFNEIF I E 1 7. Bl B id 72 S22
A AR A, HRRAOBEE IOk iE S F, DONE {5 S hifi. W&
Tz e R RO e R B G AT P TR AT [T
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4 Tt B 1 4.4 HERRRCSC L E

4.4.1 B EixINIGE

PR R 2B B SR I s B S 25 18] 4-6, P EIETIHE CRC K2
BAERE. WRFRSAREESE . NS E . L ki, MSPI it Ak
. ZEECERIUN SPI Flash B3tk . USER CODE & & %%

4-6 Bp B LR
BitStream
o g;:tifsl.ize Enable CRC Check
General [] Enable Compress
v Place & Route Enable Encryption (only support Arora)
S:::;ZI 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 (O Custom 00000000
Bitstream Format: () Text @ Binary
Cancel Apply
!

o 2 P AR YRR ) 2 e B s B R I e ) 0 22 A i BRI, T A AR
PAFRAE AT RCE,  BEWT MRS R il Fe i 22 42, SCREWSBEIEAR fT ] B34, R
PR3t R 1 L ot (22 41k

4.4.2 Bl ERE M

ma B RARER (Arora V) SR FPGA 7 it SCHF EUARFREUE I, R
H1 128 bits 1] AES IN# 5ik. TN 1 LURF AR A BC B A A0 T -

1. fEw PR PR AN 3 S A i LR S A 5
2. f£ Gowin g FE 4 N\ 5 HAF N\ FPGA,;

3. BInE bR R BRI B 2 2 5, S B AT IR B S S A AT 5L
PEAAHT o
BN I G, 2852 e B IR E 0 TAE, BaEMNT AW G, 284
%= T.4E, READY #1 DONE 1z 5 i1k,

EX

o AES #4. Hfk AES #.4H, AES &k BRI 4y, &k
ANFERE, ARICTEFR key;
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4 Tt B 1 4.4 HERRRCSC L E

o AES HHKE: 128 fi;

e Key: AES HHfIFR, Arora V FPGA F= i FR$ft—/ 128 K 1)
== 18] T 174 Key;

® Lock: AfRIE AES HHHRI %4, %184 T BRI key MIALRR, AL
FZILFERIFR lock, b THUEIRE G, BB G RIEHE A SR 2
1.

HBAMEEA
TE IR AR NN S B R R

1. FTHF B UEHA A B ) TR

2. fESRHFHESE “Project>Configuration”;

3. Hili “BitStream” 11%%, ‘AJi% “Enable Encryption(only support
Arora)” FFRINEME, WHE 4-7 Fios.

47 MBERARES*
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
e Pla(cae & RTUte Enable Encryption (only support Arora)
enera
Unused Pin Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD
Dual-Purpose Pin Enable Security Bit
BitStream . L
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
I HHRE NI G, 7 ZRE RN EHES NS FPGA KA
X, #RFFA BeMFHT NS B PR R R 6 I
HNREESA

fil s B AR S NTNE T
1. 77T Gowin 4w et
2. 4 FPGA Z81F;
3. AR %L Security Key Setting;
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4 Tt B 1 4.4 LWRHR S E

4. FEFRH S A BTN R PHE IR “Write” SR H AR
FPGA, il 4-8 flr.
4-8 BEHARETE
4 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

R S S N RTh Ja W] DA R A B A B R 4 [l 5 BN AT I
Wi

THENBIIE, H Ak lock fr 244 %0 “HL” £ FPGA N
8, R AT A B SO 5N AR R ek P E ek AT B,
BB ST A AL ARy 17,

BEEMRE RS, I I R A R A S P UL BC B 5 A RE R
M. RN PR R B 32 B R
vE!
r PR FPGA M BIRIIG AT A A48 0, MBS EI A A2 o8 1 R {Exik

2eiml 0. Bltn, FH RS R AR TR S ON R 818 v 00000000-00000000-00000000-
00000001, 2 J5iEeitas ik r s dAN B R AL A 22 1,
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4 P E A

4.4 LR ARG B

UG718-1.0.3

AES EARIZHRE
Gowin Programmer T H A #2647 AES & ¥gmfe T H, mdisis
“Edit” 1 “Security Key Setting” i&WEI A TR iZ T E, W& 4-9 R
4-9 AES HriZFHEIE
i)':'* Security Configuration (Key Editor) ? %4
Key (hex)
0x00000000000000000000000000000000

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

| Close

EREFE S AR,
e Write: ZmfZ Keys;
® Read: 1ZHU Key;
® Lock: i Key [ ERR .

e Key (Write)
1. K HEE XK Key(AES ZEH) N “ FAT SCARIGHE” 5
2. i “write” 54
3. THIIBITHWN, RIFIKIELR.

£ Key (Read)

B “read” $EHIATNE AN AES SAHHEAT EIRIGAE, SEHE R
AES HiH& IR E AT SUARREHE”

#f & Key (Lock)

Bl “lock” %4, #€ Key H#EHIELE, AES ZHKE A e FA s
ME N,
AES BiiRiEREE

K 4-10~K 4-14 45 1 T i w2 808 2 AES ZHARITRE, EIURImAER
FF JTAG Frid.

#2Z ID CODE

XPes i 1D B TR A, — 5 AT E JTAG Thile 5 TAEIER, B—7
AR 8 e Sk e 15 1B, b e it .
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4 Tt B 1 4.4 HERRRCSC L E

[&] 4-10 Prepare

Check ID

>

4

Y
v

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
()
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 Key?2 selected flow
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4 Tt B 1 4.4 HERRRCSC L E

BEE 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 P E A

4.4 LR ARG B

HiR AES Key

[#] 4-12 Program AES Key Flow

Check ID
Code

Y—>

Read ID
Code

N‘
v

Transfer ISC_Enable
Instruction (0x15)

A 4

Transfer Prgm_key
Instruction (0x21)

A 4

Transfer Key_Data

Transfer ISC_disable
Instruction (Ox3A)

End

uUG718-1.0.3
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4 P E A

4.4 LR ARG B

[#] 4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code
N‘
4

Transfer ISC_Enable
Instruction (Ox15)

\ 4
Transfer Prgm_key2
Instruction (0x29)

\ 4

Transfer Key2 Data

Transfer ISC_disable
Instruction (Ox3A)

End

uUG718-1.0.3
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4 Tt B 1 4.4 HERRRCSC L E

8l & AES Key
BiE AES Key HI1E 2P I Key Hit#E . BiE AES Key Z Ja# A RE
BRI AES Key.
4-14 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)

\ 4
- Note!
Transmit Program Startthe 2.5V circuit to get the

EFuse Command (0x24) voltage ready before program

4
Transmit Security
Command (0x23)

A 4

Note!

Transmit 128bits of data Setdata [127:125] as “1” and all
others data bits as “0” .

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

A
Transmit ISC Disable
Command (0x3A)

\ 4

( Stop )

443 BLEXHKRN
3R FPGA 77 it FE B 30 U At =X, AFE I EERE
BHSCARE I (ASCID SO RS A RS B kil X sk 3¢
KRS R R N fs, HAPLL “I7 FERAT R TERG R, HAbEs
e AAE . k& R SR E A v .bin, HABESTERER, I
SO FGEE TR G0 FE . F P AT RUE & = 2 AR = TR b i B AR
1%
1. I E = R IE AT
2. {£ Process &I A% i Place&Route #4% Configuration 1]
bitstream;
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4 Tt B 1 4.4 LWRHR S E

3. 1F Bitstream Format &£ H & #¢ Text 5 Binary #% =R, Wik 4-15
Fr7s

4-15 LRGN ER

¢ Configurations P
BitStream
4 Synthesize Ensble CEC Check
General [Fl] Enabla Comprass
4 Place & Route [7] Enable Encryption (only support GH2A)
General Key (Hex): [00000000-00000000-00000000-00000000
DluaI-Purpose Pin el Gty B
BitStream
Frint BESEAM Initial Yalue
|| Background Programming
Secure Mode (device can be programmed only once)
Download Speed MHz): [2.500 (default) -
SPT Flash Address OOFFFO00
USERCODE : @ Default (0) Custom |00000000
Bitstream Format: () Text @ Binary
0K ] [ Cancel ] [ Apply

mo e FASCRF LR BRI R 4, R48 Lu S P R OG, AL
P H SRR T 4 B B O RAN,  WER 4-3 Bs s
%R 4-3 Arora V 60K FPGA F=REEXH A/ (RXER)
SRR TR0 (68 Bt B SO RN (BRRAED
59904 21Mb
!

RPN AE & RS SRS RN, IF BB E SO REAT IR 45 . 1 SPI Flash £7# £k
P SOOI G 2B ek
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4 P E AR 4.4 LEFR S E
4.4.4 Bo B XA MEETHC
FPGA v LIE N Master M Flash SzHU#E R A4 IFCE SRAM. 4
FPGA EHIIf#E Ready GG SR s iR S, MEsin#)s,
FPGA it 31| User Logic IRAS, Wik 4-16 Fiix.
4-16 LRFERREE
VoItageA } Ready } Done
> |
| |
i Tconfig 'i
Device Power | Power Off Power Up Power‘On ‘
Device Status POR | Configuration | User Logic
w2z Arora V. FPGA 23443745 MSPI 83X, Bl M Ah#B SPI Flash [ 471
BB R T iC & FPGA, BB & U AR BRI 2 2.5MHz, & —> SPI
I RO B — AN By, AR HE SO RN AT oI p fR G . MSPI E2H SPI
Flash (1] £ i K 3 #F 105MHz.
MR C B SR /Ny B 2 A B D 8 i RS [, G e ] 482
A—FE,
MSPI B SO Ik K 3R 4-4 s .
R 4-4 MSPI &= 8RR S - InEET4<
SPIx 1 nE# | SPIx 1 & | SPIx 1 & | SPIx 4 ngis
WHEE TG T E S =2 5MHz, F=25MHz, Z=104MHz, =104MHz,
= e Tconfig & K | Teonfig f)Hx A Tconfig fAH KAE | Tconfig HIE K
f (ms) f (ms) (ms) 8 (ms)
59904 21Mb 8400 840 201.9 50.5
PAEF B IR TR K 22, e A BRI E S8 i, BR TECE TS
FTE], A A& LI E] Tramp, R &ATG40 FIaT[a], AR E s fa)
HHJESMEAR, FEATNE. Ll FPGA M H RN e SOk SOt [H]
A N AR
MSPI
T nanre = POR I + Zdim it bR B0/ n #4522
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4 Tic B 411y 4 5SPI Flash £ 4%

4.5 SPI Flash 1%#¥

Bz Gk FPGA 72 5 SC R 4N SPI Flash 8 E1E 454Nk 4-5 At
7N, T B WK Mxic. GigaDevice 1 Winbond 7= s 455 4 EoR, &
) R SR A A POE R 4, s FPGA #r] LU iZ Flash A

o

% 4-5 SPI Flash $#{E54
(S 54
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 2 AR FPGA SCRF Flash S48 &A1 /0 —Fht 03 5 0B, A EFHEANT
64Mb.
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5 R 717 4 M Efuse 5E X 5.1 REFFH

54#"5%7?%%& Efuse EX

51 RE&F T

BE A AL FPIR S F A7 25 (Status Register), 7E #3451 72
vl i 2 X Status Register, ATHI10 HI W as 2 FPRAS, ) W2 75 BIh
wakeup. &SN EE 175

% 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 R A7 2 M Efuse & X

5.1 REHFHFH

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 R/xKAEHIR, 0 RRAKREHR)

2 id_fail_r ID Verify Failed Error (1 &R KAEHR, 0 RRARAE
FER)

1 bad_cmd_r Bad Command Error (1 #/REEHIR, 0 BRARE
)

0 crc_error_r CRC Error (1 F/RKEHR, 0 FRRKKEL R
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5 R A7 2 M Efuse & X 5.2 OTP Efuse

5.2 OTP Efuse

Arora V FPGA #¢fit 128 Bit ) OTP =[], WHr—thgmfs. H
BitO~Bit31 JyH F X, FR Geitill i i m LA FH b 2% 8] A7 i 22 4 1 A HAth 25 B
H. Bit32~Bit95 Jy DNA [X, f7fitiastt 64 HiME—FriR{E R,

GW5AT-605 OTP 5& X % 5-2 Fr7 .
= 5-2 GW5AT-60 OTP X

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];
XA RN, jtag ANFEXS key/key2 X IEH]
BT SR

102~104bit rd_key_lock[2:0]:
Z XA M, jtag AREXT keylkey2 [X I
AR RIAT AR

105~107bit prgm_fuse_user_lock[2:0]

108~110bit rd_fuse_user_lock[2:0]

112~114bit prgm_rd_dna_lock[2:0]

115~117bit lock_sel_key_r[2:0];

XA R, FRoRiEFE key2 X35, {5
IEFE key X3 (3bit F%dEH, HREA P bit
BEN 1, MFERGEXIEA RO,

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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6 L HACEME 5t

6.1 ZHEFEGUE

6%iﬂﬂi$ﬂ*iﬂ-3&

E 544 Arora V FPGA 112 EC & The S F£F R IE I sh SR B ] 4
T Fe 2. TERD B R A 2 2, FPGA v Uik [eHR IhRE, #afR
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