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A Host 383 JTAG 210 %) Arora V
(1] 3
JTAG XX FPGA /5 /7B
FPGA {EN Master, it SPI 41
MSPI 11 x1,x2,x4 AN Flash (B At#s i) 152 Bc &
BE st T E
FPGA {E /4 Slave, @it DIN $: M
SSP 01 x1,x4 SN B SR TR
4h#8 Host 83 DIN 422 1%F Arora V
Slave SERIAL 00 x1 FPGA 7 5 HH T i &
4hEE Host 8 i DBUS #2101 5%) Arora
2]
Slave CPU 10 X 8,x16 V FPGA 7 i it 470
!

o [UTAG AR, #Al LA TAE, BAtsedime.
e [ Slave CPU A7 FF 32bit Ait'E, Him (I TNEMIE N 80MHz, SHUNZR
<=40MHz.

32 ELEEM

-S4k Arora V FPGA 7= S dw 2 IC B AH OC 18 IR BE A% 52 B B 2h
B, XOAT LAV EONEIE R /O, 7 Al AR S b A gk T ik B . F P T
DURR 4 0 B85 R A TR L R TG, e — SRRk oK. 15K 23 5
BC B ARG N R 3-2 3R 3-3 fiun, R bnyE 1 AR B AR = H 2
RO TN sy A 2 s R v P A A R 0
¥
EEREE 10 BT, BB hlE 10 78 LA Ml 8 R A RS E SR, AR
Al RE LS AR I Nk Rl 10 W BEFR R T, AR EHEE 10,
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< 32 BEHREEMFIER (10of2)
B 42 R Bank JURE Slave Serial Master SPI

(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 N N N N, J
READY 2 v v v N, J
DONE 3 N J v N, J
TCK 4 TCK TCK TCK TCK TCK
TMS 4 T™MS T™MS TMS T™MS TMS
TDI 4 TDI TDI TDI TDI TDI
TDO 4 TDO TDO TDO TDO TDO
CCLK 2 - CCLK CCLK CCLK CCLK
EMCCLK 2 - - EMCCLK EMCCLK EMCCLK
CSI_B 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/D00
DO1_DIN 3/4 - DIN MISO D01 D01
D02 3/4 - - - - D02
D03 3/4 - - - - D03
SSPI_CS_N 3/4 - - - - -
DO05_SI 3/4 - - - - .
D06_SSPI_CLK 3/4 - - - - -
D07_SSPI_WPN 3/4 - - - - -
D08_SO 3/4 - - - - i,
CLKHOLD_N 3/4 - - - - -
D04 3/4 - - - - -
D[09-15] 3/4 - - - - -
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F+ 3-3 BHALEEMFIR (20f 2)

. Slave CPU Slave SPI
AR 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 v
READY 2 v v N v
DONE 3 v v N v
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 - - - -
CsI.B 3/4 csI.B CSI 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
DO05_SI 3/4 D05 D05 SSPI_SI SSPI_I00
D06_SSPI_CLK 3/4 D06 D06 SSPI_CLK SSPI_CLK
D07_SSPI_WPN 3/4 D07 D07 SSPI_WPN SSPI_I02
D08_SO 3/4 D08 D08 SSPI_SO SSPI_IO1
CLKHOLD_N 3/4 - - CLKHOLD_N SSPI_103
D04 3/4 D04 D04 - -
D[09-15] 3/4 - D[09-15] - -
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e B ARG & 3-4 s

FT34AEHEN
EAFR Ihfe ik
Pic B AR A S S

ENTCE B Iy, KA, WS Ed, &2 nlik 3-bit i .

FPGA 7 L s ik v fah % RECONFIG_N J&, 28FHE4E MODE {8 1 A\ AH R [ BC

B, B SR RYIE FPGA 77 i MODE {iH %] M e B AR g A AN E

MODE TR BRI E EH AR, FLeds ) MODE & Ak se &t ok, &
FAEH k) MODE & IESF N O e, BMIESHEMMNASET PINOUT F

o

MODE & fi{F A GPIO i, ® FI{E input B¢ output 2574,

¥

24 MODE {H SU% i, 752 808 - i E Ak P fil & RECONFIG_N A BEA 3.

TENECEE I, KA AN, BANRESS Bh. [RHEFAR, FPGA ittt &
(P E BT B i D) e, RECONFIG_N HARE FPGA Joik it A7 45 4mr 5 =X 1 e B 1
YEo 16 b KL E R b 55 R RF i T, B B 58 e G mT LB
VENTCE IR, B — Ak 58 AT 25ns [FMK HLF )i 2 GowinCONFIG
BoEA, 28 Fi% 8 MODE & B8 gk hRrm B . 7 T a9y
HWHEHILE R, AR B 5 TR AR S T E R E . P 2R
RECONFIG_N LN AR b R C B Ik A R I B R v TR

!

e RECONFIG_N AHLLE AN GPIO,

o METEET FPGA WEZHHf’k RECONFIG_N, nJLLEFH GPIO (KM N
LVCMOS10/LVCMOS12/LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33) i
it FPGA 4 %1% 85 RECONFIG_N |, H7E Edmsdizd, x4 GPIO
AT ECE EROIRES .

inout 5K, NEEES Fdy, open-drain #ith . EHSEA R, R READY $ifE
i FPGA 7 et 47T B 5 1F.

I AT LAFE R FPGA MRS S LUEATACE : M asfF B4 B 2440,
READY READY {5 5 A s 77 b R R s il R AL AR 52k, READY 15 5 MK .
F P AT LR S A5k READY 125 DLEER 3 3 hn#d 72

fE% GPIO I, AT input 5 output 27, READY Filf input 247 GPIO
B 75 PRUETE b AE B I RE R A A B R A, B0 FPGA e CiEIE R E

inout 8, RS9 7, open-drain Hi . FPGA FCE IR EE S, ALE
%25 DONE 12 547 & .

TENBLE I, #°8 output 2854, ] LL$E/R FPGA il fic & it Fe & 15 i) :

® DONE {55 AR, FoRM O N TAERE;

® DONE &5 KT, FRoRme B 24 56 siakiic B R0

DONE F P af i i 23 A AH % DONE 13 5 DLAE IR 28 (i 72

RECONFIG_N & READY fR¥FKHL TR E, DONE {55 fRIFFEMCH TR
. i JTAG IS E SRAM ffid 2+, DONE 5 5 MEEA SE = L.

YE5 GPIO i, A FI{F input B¢ output 247!, DONE FI{E input 287 ] GPIO I 7
PRUETE I H K i B R FP R M B A, AL B 45K 5 FPGA Eikit \NH
FsE

TEONBCEE IS, AN .

TCK
JTAG Fic B AR 2 AT I Bk g N2 R
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3.2 EEW

B IAA TR

ThRefhik

£ GPIO B, B H{E input B¢ output 2574,
E!
£ GPIO i}, Terffrasts sl 2 b R S kase, DB iR R JTAG 54 .

TMS

TEONBCEE IS, RO, AHES B,

JTAG LI 5 (TR, (5 GPIO B, WIE input 5 output 2
1,

TDI

YENTCE B IRy, SRAONEN, WEES B,
JTAG B B A BT B mNE . 1E8 GPIO i, ®IHA{E input B¢ output &

7,

TDO

VR NIC B I, 2RT s
JTAG fit B AR AT HEE M & . 1 GPIO I, AT HE input 2% output &
A,

CCLK

Hic B It B, B TR JTAG 1 SSPI A LA AN HARAC B AR = T 1 5] 45 e o
o XTFMAEA: CCLK AENHN, 75 BB m 4Py .

o XFFEMA: CCLK /ENHH, 1E AR EIRR 2.

!

CCLK MBI EMES, TR RITFHIES TR,

EMCCLK

VRN B IR, SRABONIN . F B0 AT ATk (A B N5 GRS
NI B IR 280 X T EA: FPGA ] Lk #: 3] EMCCLK {5 it EhiE .
o XFF JTAG MM EMCCLK A AASER: .

CSI_B

TENECEE AN, KA. CPU BN ik NG S, RHE-FERL.

o T E CPU M. E#EHEUEE —A 1kQ (BN MHFHIERS] GND.

© XA CPU . HMRHECE 121 4% 7T LA ] CSI_B Bh#E 8 2k LA lC & 1 a1t
BRAE A AEHERC B P IERE 2 L FPGA ) CSO_B &1,

CSO B

TENRCE S IR, KA H . CPU B N ki (59, 1R EaEn & ik
3] Tl FPGA ff] CSI_B &

DOUT

TENBCE S, RACAHIH . DOUT 25 1E5E R 1TI & M EdE
* XFT Serail fl SPI (YR x1) #30: 78R AT 1L IR S M FPGA 1) DIN
I, AFNE SRR .

RDWR_B

TERBLE BN, KA.

CPU fit B E iRe 5 5B H: 24 RDWR_B v f T R e E
4 RDWR_B Al L P RR B HAE .

£ GPIO i, wJH{E input 5% output 2874,

MCS_N

TERECEE I, A .
MSPI it B (S S, (RHEFA R
1£7 GPIO i, ®JF{E input B¢ output 2574,

MOSI

VEJ9BC B A IS, 288ttt , B4R Flash 19 SIS . SPIx2 x4 2k X ).
MSPI it B 15 2 53 47 Hictia 4 H B
YE8 GPIO B, ] HE input 5 output 257,

MISO

TENRCEE I, B8N, #4MH FLASH 119 SO il SPIx2 x4 £k X1
] o
MSPI i 5 5 1 R AT e 4o A\ T

UG720-1.0
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M E

3.2 EEW

B IAA TR

ThRefhik

YE8 GPIO B, ] H{E input B¢ output 257,

MI2

YENECEE I, KA . SPIx4 LA XA .

MSPI SR EF I 2480 s v P, MSPIL R (IERE A R 4k AR B P,
MSPI % R (R #1E TR AT 4.7k HBH_E 4 3% 3 bank ) VCCIO.

£ GPIO B, B H{E input B¢ output 2574,

MI3

TERICEE I, KA, N5 L. SPIx4 i hum.
MSPI i B e B . RH T 2. s 4.7k HBE 47 2% 5 bank [ VCCIO.
£~ GPIO i, ®FI{E input B¢ output 2874,

DIN

TENECE S IR, KA. DIN 2B 78R mANE .

* X7 Serial # MSPI #i5: DIN MEFEFIEWCRATH0E, BOARCE T4 CCLK
TR .

* XF CPU #i:(: DIN 5122 DIt 1, Mk DO1 HalE - . 1 GPIO i,
a] FI1E input 5% output 285,

DO0~D15

inout ZE7E L,

T CPU R, 1R AEa s N 8 . #3412 B 1 R A G B A = X8 x16
SRR

Y4 GPIO i, "JHE input 5 output 287 .

SSPI_CS N

VENHC B &I, KRB N 4.7k H1FH_EFFI%F R Bank f#) VCCIO.
SSPI B BB k5, (RHE AR
1£% GPIO B, W FI{E input 5% output 2874,

SSPI_CLK

TENFCE SRS, AN .
SSPI it B 5 A iy N\ o
YE8 GPIO B, ] HE input B¢ output 257,

SI

TERBLE BN, KA.
SSPI it B A = 5 AT HE 4 N E
YE8 GPIO B, ] H{E input B¢ output 287,

SO

TERECEE I, A .
SSPI it BAR 1 5 AT H s i H T
1£7 GPIO B, AT F{E input B¢ output 2574,

CLKHOLD_N

VE LB & RIE, KA N, AlET 4.7k HFE Ed %R Bank [ VCCIO.
SSPI iHehai e B : K HF A 2K
YE8 GPIO B, ] H{E input B¢ output 287,

SSPI_WPN

VENEC B &I, 58N, AlE 4.7k HFH 4 30553 Bank [ VCCIO.
SSPI R E . Ui NS T, SSPI AR EREA 2 4% AT,
SSPI X B A TR

1£7 GPIO i, ®JF{E input B¢ output 2574,

UG720-1.0
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M E

3.2 EEW

REEMER

N R = 110 KIAHIZ, &R H) FPGA P il SCRPRBCE
B ENEIE /0 5. g R FPGA b L5 RFEAT (R (T AC B 381
AT, SEEMRNE RSBV ECE E .. IRERIE, ##FEA
PR, 4% [ P 3k 36 10 52 P 28 T B3 70 G 8 RV FR) T E
7E!

FUP v B I IR T, 75 6 DR BN SN T AR IE B S A RE mh 253 AR O e B L AR

M B R a1 an 2k 3-5 fas .

F 3-5 L EEME %R
B E A ARl i
VIR TMS, TCK, TDI, TDO {E X% H it & & 1.
JTAG PORT!" -
BE N 1/0 TMS, TCK, TDI, TDO fE[d & 45 j51E N GPIO.
BRI A CSI_i, CSO_B, RDWR_B, D[0-15]#1 CCLK {E~%
i & B .
CPUPORT CSI_B, CSO B, RDWR_B, D[0-15]#1 CCLK 7t A & 44
Ny >y 3 _D» Dy D> = =H
BENIRIO | s GpIO.
BRI A SSPI_CS_N, ‘SSPI_CLK,M SI, SO, CLKHOLD_N i
SSPI_WPN 1% FHic & & 1
SSPIPORT SSPI CS N, SSPI CLK, SI, SO, CLKHOLD N #iI
» ‘\:tfz‘ _ — 2 — ’ ’ ’ —_
By 1/O SSPI_WPN 7Eii & 45 5 5159 GPIO.
B A MCSg:N, MISO, MOSI, D02, D03 il CCLK {2} H
fic & B
MSPIPORT MCS N, MISO, MOSI, D02, D03 fil CCLK 7Efit & &
L \\jﬁ\% N> ’ ’ ’ p=u}
BRENERIO et GPIO.
SERIAL ERUIRAS DIN, DOUT #1 CCLK 1E % Ffc B 55 i
WE NEE 1/0 DIN, DOUT #1 CCLK 7£ i & 45 # J51F i GPIO.
RECONFIG_N BRI & e B
BNIRES & Hic B
READY
BEE NEE 1/0 fic & &5 K 5 1E v GPIO
DONE BNIRES & Hic B
BEE NEE 1/0 fic & &5 K 5 1E N GPIO
¥
o UIH[LUET N EFE A2 H] JTAG_SEL_N{55, ¥ JTAG EHKkE AR E 10.
o UJTAG EAMEN T HAR LAEMBTREF TCK 83 TMS IRASHE, PLTAH Rt
K JTAG $84 520 1E 5 In#.
S-E S EREREEHNEH
I &2 SR IR A R
1. &2 AR IR A TR A N ) TR
2. TERHAEAHIESE “Project > Configuration > Dual-Purpose Pin”, &
UG720-1.0 11(70)




3WE O

3.2 EEW

UG720-1.0

3-1 s

3. ANt NG T T E A B A
E3-1 R EEHERRE

Configuration

¥ Global
General
Constraints

¥ Synthesize
General

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

v BitStream
General
sysControl

Feature sysControl

Dual-Purpose Pin

[ Use JTAG as regular 10
[] Use 55PI as regular 10
[] Use MSPI as regular 10
[] Use READY as regular IO
[] Use DOME as regular 10
[] Use 12C as regular 10

[J Use CPU as regular 10

Apply

12(70)




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 o i:
config_c

0SC CLK |

OSsC OSC_CLK_DIV ‘useemcclk

3.4 JTAG ELE#ER

E 54k FPGA 72 5L (1 JTAG Bt B B U454 IEEE1532 FrifE Al
IEEE1149.1 i1 A4 briE .

JTAG it BB 2R LU B 5\ 2170 22 Sk FPGA 7= 1)
SRAM 1, R BRI E %, Bk SUHEEEN FPGA P53
K JTAG ML B st
3.4.1 JTAG B ERER FEREE
JTAG Mt B B 58 (5 252 RN 3-3 i, BT b5 % 5

RS FM.
3-3 JTAG BEEER EZEREE
FPGA
P TDI
JTAG PORT
P TCK
»| TMS
< TDO
V]

JTAG fig & F U Bh R A e = T 40MHz.
B T HETH A JTAG i B SRAM #:4E4b, &= 514k FPGA F= 5

UG720-1.0 13(70)




3 ACE LM 3.4 JTAG Fe BB

40 SPI Flash w2 /E @ JTAG B 4T, 4h SPI Flash %
BEIRIFEZ 5 3-4.

3-4 JTAG ¥O4#25MB Flash B REE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS_N
JTAG PORT
» TMS Ml |« DOUT
<t TDO MO » DIN
!
A JTAG £ M 4mF24M Flash FIs =K.
3.4.2 JTAG B BREAKFE
JTAG fic & 5 X 1 /77 B 1 3-5 s o
B 3-5 JTAG Be ERA K FE
! Tj_clk :
>
: | Tclkh |
TCK
= |
™S D E—
\* /

CR G— G
-

FEANSHE XK 3-6 Fios.

UG720-1.0 14(70)




3 ACE LM 3.4 JTAG Fe BB

% 3-6 JTAG BL E#EA R FEH
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

AT H] RSV B IR B IE 2 F A B ey, HHZER 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

UG720-1.0 15(70)




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 F2 A2 48 E 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 B k1%, [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 ERJHCIRTF

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

UG720-1.0 16(70)




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.
%% 3-7 Arora V FPGA IDCODE

Device IDCODE
GWH5AT-15 H0001681B
GW5ART-15 H0001681B

BHFPGA HJ45-452 0x11, LU ERLLELEL GWSAT-15 ID Code 15l
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. BaPRENLE Shift-IR, MEARNI Ak 1% Read ID 54 0x11, HmEfr
(B Ja—A0n) KIEMFEZIPRENLE] Exit1-IR, BV @A K ISR TMS
EETEEF, & 3-84H 8 ANIE N KIE 0x11 L2 TDI F1
TMS FIMEAR L, B P 3-10 Fx.

% 3-8 X1£154 8% TDI #1 T™MS H{ETL

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
UG720-1.0 17(70)




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
0x0001681B, 1l 3-11 flian;

6. EoRAEE F| Run-Test-Idle.

& 3-9 i£HY ID Code WKiSHRIZE

( Start ) l
l Move TAP to Shift-DR

Move TAP to Shift-IR l

Transfer 32 clocks toget ID
Code
&
Move TAP to ExitlDR
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-Idle

\ 4
Move TAP to Run-Test-Idle

e D

3-10 iEEX ID Code ¥§£-0x11 i o] B R
LA N I o A

1ol IR0 IR1 IRz IR2 IR4 IRS IR& IRT

Tap states MY @ ¥ @ SHIFT-R @ X @

-SelectIR-Scan (3 -Exit1dR (5) Run-Test-Idle
(Z) :Capture-IR (@) -Update-R

UG720-1.0 18(70)




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

UG720-1.0

: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 K15 LiG5Z% 5.1 IRE 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&, Heh Bk i a2 45 HsE g e

o g~ w N PRE
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M E

3.4 JTAG Bt B

UG720-1.0

.

. 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.

& i% Transfer Configuration Data 54 0x17.

K BIRAH) Shift-DR (B2 174%), ¥ Bitstream Data M =1 146
(MSB), &AL KIE, KiEAHEIRR AN, FFE1E] Run-Test-Idle

& i% ConfigDisabled 154 0x3A;
8. Ki%X Noop $64 0x02, 45l B ML,

o gk~ w N PE

20(70)




M E

3.4 JTAG Bt B

UG720-1.0

& 3-12 it E SRAM %12

( Start >
Check
ID Code

SRAM Erase (Option)

Transfer
Config Enable Instruction
(0Ox15)

Transfer
Address Init Instruction
(0x12)

Transfer Write Instruction
(0x17)

l

Transfer Bitstream(MSB)

Transfer
Config Disable Instruction
(0x3A)

Transfer
NOOP Instruction
(0x02)

)

21(70)




M E

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

h
\ 4

Transfer Program_SPI
Instruction (0x16)

Y

Program SPI Flash
through JTAG

Y

Send 15 TMS pulses

Y

Hold TMS high for 8
TCK clock cycles

Y

Transfer Reboot
Instruction (0x3c)

End

UG720-1.0
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3 ACE LM 3.4 JTAG Fe BB

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
TCK LI S Y A Y . D NN D SO S N Y U D S S A S A N e
TAP States X 1 X 2 X 3 X a2 X5 X & X 17 X 4 X_5 X8 X 1
™S - \
) 0X06(MSB) >
DI DR7 DR6  DRS DR4  DR3 /DR2 DRI DRO

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

@ shift-DR

©® Exitl-DR

® Pause-DR

@ Exit2-DR

(® Update-DR

SVF (E &) HERS5 Flash

SVF EHiix 52 IEEE 1149.1 (JTAG) B & AE HiEEIITE . SVF LUE
BRI R A I JTAG EER1E . SVF U@ iR 75 R N\ 28 1F 55
s R, ok JTAG #/E. Jwfe T EAEH SVF SUHE RN, FIHA &R
SVF X AEH M5 BXF FLASH Zife. iz 4w 2 FLASH [y fe B an s B A
TRo

3-15 SVF R 4x#E Flash 2 E

Check ID
Code

Read ID Code

Y
y

Transfer Program_SVF
Instruction (0x1B)

y

Program SPI Flash
through SVF

y

Transfer Reboot
Instruction (0x3c)

End

UG720-1.0 23(70)




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

N
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 (Ox3A)

A 4

End

EEEL OTP
BEH OTP 4 i 2 B o

UG720-1.0 24(70)




3 ACE LM 3.4 JTAG Fe BB

& 3-17 3B OTP B HIZE

Check ID
Code

Read ID Code

Nt
v

Transfer ISC_Enable
Instruction (0x15)

A 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

\ 4

Transfer ISC_disable
Instruction (0x3A)

End

BliEsc
BIRESCE, IR o A EOR SR s s I Ak

UG720-1.0 25(70)




3 ACE LM 3.5 SSPI Fit &zt

3.5 SSPI L E1RT\

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 i BN EEREE
f# F SSPI it B 2] 1 72 Bk FPGA 7= Wit B 1 2 R n )

3-18 v o
3-18 SSPI ie B EHE R E
Host FPGA
CLK » SSPI_CLK
DIN [€ SO
DOUT > S|
CTRL > CLKHOLD_N
CS_N » SSPI_CS_N

 f%JH SSPI R E MUn 2 1 FPGA 7 ih o B (M3 o i K i 3-19 fy
o

3-19 % FPGA &4 r~EE

CLK ——e—»{ SSPI_CLK
DIN | > SO
FPGA
. DOUT * » SI
Master CS N, » SSPI_CS N
CS_N,
CS_Ns
| SSPI_CLK
¢ » SO
FPGA
¢ » SI
—P—P> SSPI_CS_N
L»| SSPI_CLK
» SO
FPGA
> SI
» SSPI_ CS N

SSPI Bt & & Ik 7 3T H T SRAM BE B #/E4N, BT 9mfE FPGA
AN SPI Flash, ZmfE Flash #:/E ) MODE {H-5 SSPI Bt & 5 )
MODE {EtH[F], H /7] LLfE Gowin ZwmfZ ik fF Hhik FRr it B 295 5 N SRAM
B /ME Flash. 752 MAMT Flash IN#EHET, 75 20K MODE {H 1% 4 MSPI

UG720-1.0 26(70)




M E

3.5 SSPI fit B

UG720-1.0

MODE, 2 il #= ¥ i el RECONFIG_N fift/x MSPI Jin#i.
SSPI # M 441k Flash 4o 5 K W& 3-20 fios.
3-20 SSPI 45125 Flash EEHEREE

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

SSPI fi B AL I el 3-21 Frrs
3-21 SSPI B B E FF E
ospielk Tsspi_clk
: T Tokn

CCLK ] I<:|>|

I I
i_enabl © /
sspi_enablen | : H
Tsspi_ c'su: | 'Tsspi_chd'
| I
sspi_si (and other | I |
input data pins) < ><I<_,|L : >< . :>< >
I, 1 |
Tsspi_dsu | Tsspi_ dhd
) f
SSpi_so { X X X >
-
ITssp|_dvld
I FF B4 3-9 FF s«
& 3-9 SSPI EERA M FEH
SRR ZHE X wR/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_dvid | delay of SSPI clock to output data - 1.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
Fripi 2 LR AN, SSPI N & = 344k FPGA 7= T ICE, ik
i A LT 26 A

o JiBHACE
HHT b A AR P ikt i i RECONFIG_N 5
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3.5 SSPI fit B

3.5.3 SSPI £t EiS

UG720-1.0

Y FPGA #bF SSPI #i:C, @it SSPI 7] LikE: FPGA SRAM k&
152HY ID CODE\USER CODE\STATUS CODE 12 8., o] L4147
x4 (hn SPI Flash).

FPGA 1] SSPI $§ & — M0 1-4 Nk, &0EF 1 MESRFT
MENTURERETT, RAREGEETFZTHENT, TURE R LL2T
B CTNFRH 0x00 £R).

%+ 3-10 BLEES

ERAE AN TEIRS ROFHHIRER T
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 1] ID Code K& & 32bits, ZHL ID B48 420N =5, B
0x11000000. fEf84 KikZ Ai, 1 CS AT HEHEFIRE, FHELMIRE
PR A (AR DL D, LAIRE) FPGA 3KEL CS IRES.

2 CS hifk 2 )5, HELL MSB 15205 N #64 0x11000000, 1E%55¢
TR A Gk LA 32 NHeh, s ID CODE #idi¥ LA MSB M
DO K IRALFE H K
3-22 3EH ID Code B RERE

cs !

: Instruction (0x11000000) 32Bits ; 32 Data Bits

DI i i

SCLK MMM[LRUWJ_

N
i

DO i

21 StatusCode/UserCode 511X ID Code [I#A/ESAL, & #e Xt M [
G AHIAT,

29(70)




M E

3.5 SSPI fit B

UG720-1.0

Write Enable (0x1500)

fEf E SRAM (5 Features) i, fifif] Write Enable (0x15) 54 #EA
W tmEm A, e n LLEEZ S s Write Data (0x3B) 654

[&] 3-23 Write Enable (0x15) R RE=E

Write Disable (0x3A00)

RIEBIRTERG, 3518 H Write Disable \Zm#a i B H . B H G
MeBR i 2%, (H RSN TAERES

3-24 Write Disable (0x3A00) FfFFREE

% LidHANE 4, 0x1500 F1 Ox3A00 F54 MRS 73 A —5, fr4HE
£ CS R TJaJTah, IfEfR & tEfmos 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)

&4 I 7 5 WriteEnable/WriteDisable —&k, X &#f54HNAEN
0x0500.

MG RIEE, IERED 10ms UEIE TS

Write Data (0x3B)
i WriteData (0x3B) 454 B #% 7] FPGA W24 K EHE IR .
HE, EEES NGRS, CS —HATKH
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M E

3.5 SSPI fit B

UG720-1.0

[&] 3-25 Write Data (0x3B) BtFEREE
N ! A

Instruction(0x3B) N ! Data !

l

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
& 3-26 SSPI B2 & SRAM HiiEE

( Start )

\ 4
Read Staus
Code

Erase SRAM

\ 4

Init Address

A

Write Enable

A 4

Write
Bitstream
Data(MSB)

\ 4

Write Disable

\ 4
End

3.5.5 SSPI #%%Z Flash

Pk n 2 B LK 3-27. ¥ 4i@id SSPI [ FPGA Ki%kf54
“Program SPI Flash” (0x1600) 54, 5¢f/5 FPGA 1] L% &k SSPI £
Flash, Host %iff] SSPI 7] LAE #5275 7] Flash, 4 Nkt nl DA% Flash (1)
FHICHT 5 H AT SR A -

VER, M Flash SHCEHEE, Bl 80 & 1818 —A Bit. {541 SSPI
2L Flash ) IDCode I, 75 ZA4N K i%E— Nk T sk B i g — 7
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M E

3.5 SSPI fit B

[&] 3-27 SSPI B¢ & Flash KiEE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End

UG720-1.0

33(70)




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.

3-28 QSSPI fit B SRAM #iiEHE

1 Start )

Y

Read Staus
Code

N

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

< I

Init Address

A 4

Write Enable

\ 4

Write Data
0x6B
(QSSPI)

Y

Write Disable

End
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3 ACE LM 3.6 MSPI it B

QSSPI B & 1iEE s E E K 3-29 .
& 3-29 QSSPI Bt B EEREE

Master FPGA
CLK » SSPI_CLK
MSCN » SSPI_CS_ N
100 » SSIO
101 » SSI1
102 » SSI2
103 » SSI3

QSSPI Write Data (0x6B) i /7 B4~ B fTR
3-30 QSSPI Write Data (0x6B)f+4 [

sclk [ UUUUT _uuu UL

SSPI_CS_N ] BRAl
— U T heee—-0eee—
o 0 -~ D00
10 00000000
i 2000 010 10 g
3.6 MSPI RRE

MSPI (Master SPI) At &M, Bl FPGA 1F A L2844, Eid SPI #:10
F MM Flash SEHLE R B 52 iic & 1)L 2

MSPI Bt &I F2: K MODE & 1% & MSPIRZA, % FPGA HE¥#r I
B B ARG P Bk b ik &2 RECONFIG N & Jl, #8344 H A7 MRS Flash 528X b4
B, e BT .

R4 MSPI FC E4EME, F P vl LB R AR 2 FPGA A
NTAEfG, BHEFRTFR, HPTLUSE B R ZFES N FPGA JMEBH
Flash 2814+, 24 H &4 Fn i RECONFIG_N 2t A R 405¢
T2
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3.6 MSPI it B =

3.6.1 MSPI i BN EREREE

UG720-1.0

1 F MSPI x1/x2/x4 Bt 8 AU & =2 Sk FPGA 7= 0 3t A7 e & 1)
BonE EanE 3-31~E 3-33 i

3-31 MSPIx1 B EER EEREE

FPGA SPI Flash
CCLK > CLK
MCS_N > CS N
MISO [« DOUT
MOSI > DIN

!
e MSPIx1 HEEHE: 2.5Mhz~105Mhz
o ERIAACE N MSPI x1, 3Byte T-HEAR T, AL EDA 84 rp 58 B & DL FH s 18]

3-32 MSPIx2 B B R EEREE

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

¥E!
o MSPIx2 FMIRTEMHE: 2.5Mhz~105Mhz
e IRIAECE N MSPI x1, 3Byte F-HE#E, AI7E EDA B4 rh 5 oo ise B LASE TH kst 1]

3-33 MSPIx4 B EER EZE R EE

FPGA SPI Flash
CCLK > CLK
MCS_N > CS_N
MOS] [« > 100
MISO [« > 101
D02 [« > 102
DO3 [« > 103

TE!
e  MSPI x4 (% H: 2.5Mhz~105Mhz
o IRIALE Y MSPIx1, 3Byte FhbARA, AIfE EDA ok rh 5 e is 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 A5 A 7 a1 3-34 Fios

[# 3-34 MSPI B EHER T FE

| Tmspi_clk

>

| | Telkh

CCLK l
| I
FCS_ B MJﬁ ' '
| ' |
| | | | '
I Tmspi_cvld | Tmspi_cvid
| |
MOSI (and other |
output data pins) | |
«> I
| |
| Tmspi_dvld |
|
MISO (and other < >< [
input data pins) |
—
I

FHIRIIE P25k 3-11 fis.
% 3-11 MSPI ELB1RA R FESH

|
Tmspi_dsu | Tmspi_dhd
I

SRR ZHE X /M TN AL
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

UG720-1.0

Arora V FPGA )5 LLERIA 2.5MHz 11452 A 0x000000 ik 144,
PL SPIx1 Pl s b Rrm s se e B . A 58— IR B R, -2 HE)
MERIN 0x800000 Huhit #4758 —IRFC B HAE . A PIIRECE AR, #eihait
A Manu-mode, 5#(ICE KM AR AT ID KiEsii%, CRC K 1% .
E‘/\ BB AR fiLHT Eli—ffo

3-35 MSPI £ L B 72 E

Y
First Boot

[1]

Y

v

Second Boot

[2]

Manu-mode

[3]

Y—»

N

v

User-mode

A 4

o [1] BRIARE N —ind N MSPI x1 , 3Byte T-ht BB R, 77F EDA #ffrh

ERE, RTINS ) .
o [2]n]{E EDA Bt iR HfE 75 EE s BN E Ik
e [3]Manu-mode Fr[LL#EIE SSPI. JTAG £z M1 5 AR B T2 L & -

Ak, #E MSPI BT, @i £ FURRAR SO L8 mspi_jump(0X6E)
HI384 5, AT DASEBUE R B A Ik i shag, ETERERARGH RS0
fic FLASH £7fi% 75 [a]
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3 ACE LM 3.7 CPU Ml B

3.7 CPU I E&ER

CPU Fic & £ 1 5CFF 8/16 A9 i8S 4 O A F AT &, nTHE
ISR S 2 B T SR 8 A 98 R P15 SCRFMES, AR e —
DX B N BT SR AEBOATE DL, AR A BRI N &
e, TTiEId EDA B i% ¥ EMCCLK {ENIEC E R AR, fmiis i g
R A

o 16 M. AT BIIARJ)y 80MHz, LI #HHi 7y 40MHz
o B AT BIIIART 80MHz, LI By 40MHz

3.7.1 CPU B EERNEEREE
CPU it E i & s W 3-36 Frs.
3-36 CPU L EHEA EZEREE

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

CS_N > CSILB

vE!
FRUF CCLK ufirtt, M CCLK NI .
B 2 AL ESR AN, ] CPU Bt i 2 2 34K FPGA 7 gt AT i
B, T LN %A
o JiBHACE
HUHT b K T ik i &% RECONFIG_N & i .
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3.7 CPU it B

3.7.2 BcERTFF

CPU T &tk =0 7 B an i 3-37 Flioss.
[& 3-37 CPU Mode Br ER FR=E

Tepu_clk
—
' Tolkh
-

' i i !
Tcpu_rwsu ‘ ! i " Tcpu_rwhd
i ! | |
CSI_B ! ! ! !
-~ o
i ~ ‘ }
' i f
' Tcpu_cssu i "Tepu_cshd
DATA (as input) < ><: i >< >< >
i Lo
. L
y —
H—PH'H

" Tepu_dsu | Tepu_dhd
‘

[

[

RDWR_B / ;
-—

! [

|
|
T
|
Tepu_rwsu }
| | | Tcpu_rwhd
—
csLB \ } } ‘“_’}
T T T 1
‘ Tcpu_cssu } ‘ "Tepu eshd
DATA (as output) ; X ; X X
T T
| |
—
Tcpu_dvid

ORI P2k 3-12 fiw
% 3-12 CPU BLBE KRS

SRR ZHE X w/ME PN XA
Tepu_clk CPU port clock period 10.0 - ns
Tepu_rwsu | RDWR_B setup time 8.0 - ns
Tcpu_rwhd | RDWR_B hold time 0 - ns
Tcpu_cssu | CS_B setup time 8.0 - ns
Tcpu_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_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 ACE LM 3.7 CPU Ml B

3.7.3 BELEME

HERHE M T Host v] AR AEAS B W iC B4R m . BH)E, ME
g8 K RDWR_B {5 51X B 5| (RDWR_B =0) J¥ CSI_BfE 5
BHE (CSI_LB=0). 2Rl 2, RDWR B #4417t CSI_B Hif
URE AT, BRI,

3-38 FELE MR E

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 r H |
}
i :
cpu_wdata[31:0] | | WO | w1 | W2 | w3 | w4 | W5 |
; |
cpu_rdata[31:0] | | | ro | R | r2 | R3[| ra |
] t
I

i(—h‘

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

3.7.4 dEFELE hN#

B LR s X T HEIR (R Host) TGS AR B I & £ v (1
Yyt Host v LB A7 N EHFECE: @iddim CSI_B 55 8udEd &
¥ CCLK.
3-39 JEEELLINERT R E
cueon ] LT LT L L LML LML L L L L L L L L

cpu_write_n

o

cpu_cs_n —| | |

| |
cpu_wdata[31:0] | [ wo [ wi[w2]|ws]ws]ws] [ we [ w7 [ we] wowio]
1 T
|
I
|

[ invalid data while
| cpu_cs_nisdriven high

& »
< >
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3B 3.8 SERIAL it i

3.8 SERIAL B ERR

SERIAL e E#X, Hostilid & 478 OO0 & =2 T4k FPGA 7= 47
BiE . SERIAL Pt B AR 2 A8 A AR S D BC B —, SCRRMVEL
o FEMB I ME— X AR R DB 5 AN E . SERIAL Bt 2 A0 BEKE
R BRSO\ FPGA, ToiEM FPGA #a4: [Hl3 8, ik, SERIAL Bl &
T TCEEL ID CODE H1 USER CODE LA AUIRA AR E B,

3.8.1 SERIAL B BENEEREE

SERIAL Fit B #H A 1iE R~ 2 E K 3-40 s
3-40 SERIAL B EER EEREE

Host FPGA

CLK [< » CCLK

h 4

DOUT DIN

7
FH T CCLK M, MEZNT CCLK AN .
SERIAL EpEHEAFFE

SERIAL /i & # =00 FF an i 3-41 B
3-41 SERIAL B ERR N FE

Tserial_clk

Tclkh

I
CCLK |

oo (X

| L
| [
Tserial_dsuI Tserial_dhd

R > 2 K4 3-13 P
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IMER 3.8 SERIAL it & #
# 3-13 SERIAL BB FEH
ZHAIR ZHE X /ME 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% | -
Friwi e bR ER AL, 8 SERIAL AR =2 34k FPGA 7 fidhi AT
BCE, & FTW L LT %A
o EIHHICE
BT b IR P ik i & RECONFIG_N &7 i
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3.9 j{LHE

3.9 FiLik
3.9.1 RITHRIERE

E

FEHATHAERE T, B&EE DIN 5l R B 8dE, JFiEid DOUT

SRR B B AL b g NI R I BRI (R EUR IR RO v, R
NEIH ) Device_1) A LML T DA —:

Master Serial

Slave Serial

Master SPI

&P IVSE

Slave Serial

!

Master SPI 2444k T x1 #E30.

TR ETHE SR, Hd Host B LALE Device 1, SAJFiET

DOUT 351 Bt ELRF i 55 % 21 55 AR B A S — N (RIEI ) Device 2).
[ 3-42 B{TRILETEE

E

DONE
INIT_N
PROGRAM_N

DIN DOUT

CCLK
FPGA

Device 2

— — — Device N Device N+1 — — —

FEIATHACEET, S EFR” 55 I iR 1A AR IS B T dr gt

NEDVIH T e R A, B E R E Device 1, SAJRIEE

DONE] DONE
INIT_N INIT_N
PROGRAM_N PROGRAM_N
DATA DIN DOUT
CLK CCLK
FPGA
Device 1
3.9.2 F{TH1LHE
i B A T LAME T DU R B —
e Slave CPU
TR A LA
e Slave CPU
E!
AR &S5 (RDWR_N) SAIHi1K.
UG720-1.0
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MERN 3.9 KLk
“CSO” 3| “CSN” ¥ % Device 2. —H /ARG EMLE, T
MFRE SR “CSN” ALi# 25 HAHMH N — .
3-43 F{THILETEE
E
DONE DONE LIDONE
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
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4 P E A 4.1 Bc B

4 ACE 40T

=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 & .

Hz 3R FPGA P BRSPS EC A
i 2Q B Ok A C B A Aok I SR SCRrd I 1 JTAG B &
MG B AL ) MODE {B % ANHH ] .

4.1 B E A

LHER
4-1 FHFERREE

A \ [
Voltage } Ready } Done
\
| |
| |
| |
T T
\ \
\ \
| |
{ o
| Tconfig |
\ \
! !
\ \
| |
\ \
\ \
| \ >
\ \ ”
Device Power Power Off Power Up Power On
Device Status POR | Configuration | User Logic

2 FPGA 1) VCC. VCCO. VCCX it r, Hi K i 42 e /)MiE F TR 1)
FPGA #E N30 fE: HEFa € H RECONFIG_N 4 4N i % i
L>FPGA &8 +i/ik READY #1 DONE % {I>FPGA #]#44¢>READY #i
1 FHERAE MODE B >R 4 e 1 5% =0 i3 HUC B 5000 A 30 >FPGA M
fi#>DONE $i=>1E N 1R
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4 P E A 4.1 Bc B

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 #I DONE & il 5 &M B UK, it 2SR el EN
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 T [#i1%] READY A2k i [ %E (Time from | 70ns
recfgtrayn RECONFIG_N falling edge to READY low)
Treadyiw READY i H Tk 55 % (READY low pulse width) TBD -
T RECONFIG_N FB##+ %] DONE A8 H T ()i % (Time from ) 80ns
rectgtdonel RECONFIG_N falling edge to DONE low)

42 BcERTE

UG720-1.0

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

UG720-1.0

B 44 B =454 FPGA L EREE

!

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

Power Up

POR Release
(VCC/VCCIO/NCCX
meets POR requirements)

Initialization
READY internally driven Low

DONE internally driven Low

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

READY Pin = High

MODE Pins Sampled

Write SRAM
Memory and
Verify

Succeed

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

READY Pin = Low

User forces

READY pin Low

ERROR

READY Internally
Driven Low
DONE Internally Driven Low

DONE Pin = Low

User forces
DONE pin Low

READY. DONE. RECONFIG_N /X[ 10, open drain #ith, [R5 55 147

(EHL A2 79 100uA).

F ] LA i 5 1l 47/ READY (force the READY pin low) i 42 fill & 4F - 46 in 4 i st

[P
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4 it B 41 4.2 TR B
o JH/ElLLE L 3 #H /% DONE(force the DONE pin low) % il 24 4+ wake up I 8]
42,1 LHEBFF
B E R R, FPGA W #EFH) E L S A7 (POR) T 45 T1F. POR
FH R B AR A1 358 1/O & B AL T BELIR 25 9 e # VCC/VCCX/VCCION HEJE#H
24 VCC/VCCX/VCCION jifi /& AR E AL B P (AS B 88 4- i Z A AR, A
5] 284 W5 A LA E]), POR HLERBEIUN BB A5 5, FPGA JFUEHIIAE
fhifiFE. 24 READY #1 DONE & 5 i )a, 2FEHEAVIMEIIRE, K 4-5
FITs .
[& 4-5 POR LE R R E
tINTL
VCC/VCCX/VCCIOn J
TN T
TN
% 4-2 B T ASE S POR R s 425 s B B 21

% 4-2 FEIE4 POR &t ikiz B

R POR A8 B 542 H YN

GW5AT-15 VCC/VCCX/VCCIO2

GW5AR-15 VCC/VCCX/NVCCIO2

4.2.2 ¥R

75 - A7 L Fi (I READY F1 DONE MG, @z 34k FPGA o7
HBE NAF A2 T AR IRES . WIAGHOIRZS Y H HIEIEFR FPGA AR ATECE
SRAM f#fifi &% .

FPGA i /& LL T T 264 5 B B A6 AR «
o WIRMIRA L tINITL.
e RECONFIG_N & JyE.
o READY & A 40 IR B 58 Hl B o
XA Be READY % IR AL Rl I g .
o Ji/n FPGA IEFEIEFR AMHINL E SRAM [X 2.
o {ENHIN, bl bR HIRARK T CARH I FPGA Bk HWIHIEIRES .

UG720-1.0
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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 . WL B A4 R B A/ R ALE S (GSR), AT LA 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

UG720-1.0

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 BURI TR IR 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 . D Ik ERR R o 4 B ) 1 DA A% il A v 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, S AR A IR S EEAT LERL, — BRI SR IR, )R L
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

UG720-1.0

ez 3R FPGA 7 i 2 T BAH S IO RF I 7 2245 & R AR kAT 1k
WA E . OB T A G B AR A S R TTUMT B ARt SO G LA oK ik
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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4.4.1 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
PAFRBE AT RCE,  BEW] MRS M R i 22 42, SCREMSBEIEAR AT ol 341, ek
BRBEHMORRRE 1 P e ) 2 4k

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 HBI RIS 4y, &k
ANFERE, ARICTEFR key;
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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%%, ‘AJik “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 LR Security Key Setting;
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4. FEFRH S BN ATINE E HE IR RS “Write” KIS A F
FPGA, i 4-8 fliur.
E 4-8 BEBARESE
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 |
i N
W Security Configuration I. g ﬂh]
Write ] [ read ] [ lock
Lock ! Refuse for writing and reading it
Read : Dizsplay the kew(when unlock)
Write : Frogram the key to FPGA -
L -

fif o o H 5N RS JE AT PGB A T s B R 4 B3 5N ) S 1A T 56
Uk

G NG, PRl lock fn 04350 “BiFE” £ FPGA I
M, Z AT S A LU S N R RS TR AT B, i
E RIS HrE A AN “17,

BB MRS E)G, IS EeRs I s R S e s T o 5 A B e
B . JEINE LR A s I EC B AN 2 B A 52
!
mo 2R FPGA VIR ERT A AL A58 0, JiEssA R — B sCh 1 G

Beiml 0. B, FH RS R TR S ON R % 818 v 00000000-00000000-00000000-
00000001, 2 J5i&ekitas 4 r) s AR B R A 22 1,
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AES ZAGRIZIR(E
Gowin Programmer T H$2ft | AES ZH%fE T H, Hdiks
“Edit” # “Security Key Setting” 1&IiRIA] FF 5 1Z T E, Wik 4-9 Fis.
4-9 AES 4RIZXHEHE
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

rﬂ Secuiry configure l ? i:?-1
EESTE |
[ write ] [ read ] [ lock
ThieHBER:

Lock : iﬁq@keyﬁiiﬁmﬁg N
Read : ETFPOARRIE:wE. Heyitisgldm]H
Write : [O)FFGAEIRIES A ISTER ey

IETF AT =TI, il
o \Write: ZfE Key:
® Read: %A Key;
® Lock: i Key LSRR .
%ifE Key (Write)
1. K HE XK Key(AES #HI)IEN “ AT AR TERE”
2. i “write” 14
3. TLRIZITHIR, RIFIEUELIR.
BZH Key (Read)

By “read” ZHIIX S ANK) AES BT FIRIRUE, USRI
AES R WoRE “ BATSORMIEHE”
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# = Key (Lock)

Hd “lock” %41, i€ Key £z i1Ls, AES ZERANGE R4 L
FMEN.
AES BiiRiERIE

K 4-10~& 4-14 25 7 inf w2 a8t e AES ZEHMRRE, BURIES)
BT JTAG Wil

/22 ID CODE

xrasf 1D BT, — 5T T E JTAG PRl 5 TAFIEN, 55—
T A8 ek X G T IR A, B SRR .
4-10 Prepare

Check ID

P

4

Y
4

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
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BEE AES Key
[#] 4-11 Read AES Key Flow

Transmit ISC Enable
Command (0x15)

\ 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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4.4 LR ARG B

HiR AES Key
[#] 4-12 Program AES Key Flow

Check ID
Code

Y—»

Read ID
Code

N‘

Transfer ISC_Enable
Instruction (0Ox15)

Y
Transfer Prgm_key
Instruction (0x21)

Y

Transfer Key Data

Y

Wait 3.1ms

Y
Transfer ISC_disable
Instruction (0x3A)

End

UG720-1.0
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4.4 LR ARG B

[#] 4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code
N‘
v

Transfer ISC_Enable
Instruction (0x15)

Y
Transfer Prgm_key2
Instruction (0x29)

Y

Transfer Key2 Data

Transfer ISC_disable
Instruction (0x3A)

End

UG720-1.0
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4.4 LR ARG B

#f & AES Key

i€ AES Key IMEH 2B IE Key it§z . #ii%E AES Key 2 JG5 K ANRE
BEUAIC B AES Key.

4-14 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)

\ 4
Transmit Program
EFuse Command (0x24)

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

\ 4
Transmit Security
Command (0x23)

Y

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

Transmit 128bits of data

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

y
Transmit ISC Disable
Command (0x3A)

A 4

( Stop )

4.4.3 BLEXXHFXN

UG720-1.0

3R FPGA 77 S L B BRI Ak 2, SRR RS
BHISCAR I (ASCID BYSTAFAAN IS R REAS 2 10 2R 3R 3. 3
ARG A Sy fs, Hd bl “I17 T RIATJE TR S, oAb E Sy
R . RS SRR 44 08 .bin, HAREEREE, 1t
SCAER GRS ARE . R DAAE = 2 AR S IR s Bk
&3k

1. TR =R SRR AT

2. ff Process &I I 458 #. 7 Place&Route £ $ Configuration 7
bitstream;
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3. 1F Bitstream Format &£ H & #¢ Text 5 Binary #% =R, Wik 4-15
Fr7s

4-15 LRGN ER

¢ Configurations %
BitStream
4 Synthesize Ensble CEC Check
General || Enable Compress

4 Place & Route [7] Enable Encryption (only support GH2A)

General Key (Hex): (00000000-00000000-00000000-00000000

Dual-Purpose Pin
P Ensble Security Bit

BitStream
Print BSEAM Initial Value
|| Background Programming

Secure Mode (device can be programmed only once)

Download Speed (MHz): [2.500 (default) -
SPT Flash Address O0FFFO00
USERCODE : @ Default (0) Custom |00000000
Bitstream Format: () Text @ Binary
0K ][ Cancel ][ Apply

o P R SCRE LU R R AR R4, R4 bu] S5 A P B3 A OE, AR
P R FRAER s 4 I B U RN, ik 4-3 Bk
%R 4-3 Arora V 15K FPGA FREEXH XA/ (BXER)
W TR TN B
15120 4.8Mb
!

RPN AE & RS SRS RN, IF BB E SO REAT IR 45 . 1 SPI Flash £7# £k
P SO G 2B R
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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
VoltageA i Done
|
|
|
|
Device Power | Power Off Power Up Power On |
Device Status POR | Configuration | User Logic
Fiz Arora V FPGA #3137 ¥ MSPI # 2, B A #hEE SPI Flash [H 17132HL
B It ic & FPGA, BN & U BRI 2.5MHz, & —> SPI it}
BRRISZE — AN PR, AR SO RN AT B E A FR K. MSPI 2L SPI
Flash i #h f K 34 105MHz.
MR C B SR /Ny I A B D 8 T RO AS [, G e ] 412
Ao
MSPI B A SO I I K 58 4-4 Fos.
R 4-4 MSPI &= 8RR S InEET4<
SPIx 1 n#AM | SPIx 1 m#MM | SPIx 1 in#ksi | SPIx 4 jin#ksi
LA =PI B =2 .5MHz, H=25MHz, #=104MHz, #=104MHz,
= E{i Tconfig [fJE K | Tconfig E A | Teonfig i AAE | Tconfig M A
f (ms) i (ms) (ms) i (ms)
15120 4.8Mb 2021 202 48 121
PA EF B IR TR K 2%, e A BRI E Se i, BR TECE TS
WA, A s b H RIS A Tramp, FHZPIGEAEIRS 1a], HA& E R TE]
HHJESMEAR, FEATNE. Ll FPGA M H RNz se Bk SOt 6]
A N AR
MSPI # 2 :
T wane = POR K + Bl LERr B 3%
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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 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: CMSERis 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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5.1 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 FRRARREHR)

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
BiR)

0 crc_error_r CRC Error (1 F/RKEHR, 0 FRRKKEL R
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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 fiME—FriR{E R,

OTP & XUk 5-2 s .

% 52 OTP X

Name Bit Index Description

User MISC 0~9bit (Bbits) Obit i2c_addr_2bit
1bit i2c_addr_0bit
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]
TZIX A R, TC B ADR R REAT N AL
& Ls

99~101bit prgm_key_lock[2:0]

XA R, JTAG ASEEXT keylkey2 [X 35
BT S5484E (3bit R+, REH
P bit BB 1, WEIRIZIX A RO,

102~104bit rd_key_lock[2:0]

ZIX A R, IJTAG AEEXT key/key2 [X 35
B TR . (3bit s, R
A bit WEH 1, WRRZXEA RO

105~107bit prgm_fuse_user_lock[2:0]
ZX AU, JTAG AREXS fuse user X
AT S B A

108~110bit rd_fuse_user_lock[2:0]
ZX AR, JTAG AREXS fuse user X
AT AR AR

112~114bit prgm_rd_dna_lock[2:0]
Z XA R, JTAG RREXT device
identifier (DNA) [X kT 15t 5 e/

115~117bit lock_sel_key r[2:0]

ZIXIA RN, RoRERE key2 Xk, 750
iEHE key X (3bit (EHE T, REZHW bit
WEN 1, NWFRRZXIEA RO,

118~120bit prgm_user_misc_lock[2:0]
Z XA 2, JTAG ASEEXS user misc [X
AT B AE

121~123bit rd_user_misc_lock[2:0]
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Name Bit Index Description

Z XA RN, JTAG ABEXT user misc [X
AT AR

124~126bit prgm_user_control_lock[2:0]
Z XA R, JTAG ANEEXT user control [X
AT S B AR

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
W% ] LLIn#L, Golden [E44. £ BEEC & Bhae R AT Master SPI Bt .

6.1 ZLER BRI

UG720-1.0

¥ Flash a1 %734 3 AN X 384371 47 f#% Multiboot Bitstream 1.
Multiboot Bitstream2 #1 Golden Bitstream1. | HL /58541 5 M 0 Hudik b
# Multiboot1 [@l#F(ERIAEC E T MultiBoot1 izl v 0, ] LLiEid EDA
¥ MultiBoot1 iz bk fic B A T = k), hngk s s 2 FdE\
User_Mode1 $h47 A0 M 1112 #1257 .

User_Mode1 1, #7Ui%F] Reboot 54 Bk 4h i i K HL P ik v fie &
RECONFIG_N, 24 )\FEE ) Multi2_ Address ik DL 15 i MSPI #5 5,
Im# Multiboot2 [& £, In#k 5 B #1412 N User_Mode2 A7 AHH ¥ 1) 32 45
iZH, User_Mode2 1, #1i%] Reboot &4 Bi Ak 538 1o 1% v T fik v ik
RECONFIG_N, #:F4 M8 5E M Multi1_Address Huhik PLTR ) MSPI 5
hn# Multiboot1 [, fn#ksepE skt N User_Mode1 $44T HH . (132 4
s, P LR LA BT R TGV a8 1 102 1 D) e

W B AEINEAT & MultiBoot Bitstream i 2 gk AE 4%, 28ih2 T
] Golden Address 4%k Golden Bitstream, MIM{FiE & 452 5E B 1T

Z B E R EE WA 6-1 s,
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EZE Wl

ETT =
ﬁ/?’\

db 5L

VAR 6.2 I ETHZ A Hotboot

Golden_Address

Multi2_Address

Multil_Address

E 61 ZEREREREE

Power Up

A\ 4
Boot MultiBoot
Bitstreaml1

A 4

Boot Fail?

N
A 4

User Model

Y
A 4

Boot MultiBoot
Bitstream?2

Boot Fail?

N
v

User Mode2

l

Reboot?

A

v
Boot Golden
Bitstream

A
User Mode3

y

Memory Map of Flash

Golden Bitstream

Multiboot Bitstream?2

A

Multiboot Bitstream1

6.2 H=HLLF Hotboot

UG720-1.0

Arora V FPGA 3 #Fi#id JTAG/SSPI/QSSPI & UserLogic )77 2k
ITE =A%, Hr JTAG/SSPI/QSSPI #1519 Flash 171152 % 3 i &
PO AR R UserLogic 1717 Flash 7528 A Gowin B 7 IP SZ8L. K

TRERGSEE, SRR 7 Golden Bistream [X .
Ak, Arora V FPGA t537£F Hotboot #5x,, BIfE 2y mF%)E, #&

H 5

Y5 % Reboot &4 BN IE TG T Bk i &2 RECONFIG_N, ##14FrA i
Bt 10 2 BUE L M APIRS B 21 wakeup FL .
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