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

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

(User Mode) NI/ O ) BANAE FH P R R AL
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MSPI@! 010/011/101 | x1,x2,x4 B Flash (BGHADAS AR S HUAC B 40 i3k
=
®  MSPI gk kel e W s 2 | shit
A SSPI 3, (CLKHOLD N Ef{#
FrE ).
[3]
SSPI 010/011/101 | x1,x2,x4 o FPGA {ih Slave, JEiE SPIE LM
AN Flash (R HAth 2844 ) S &
BHEHATHCE .
Master FPGA £/ Slave LLHj, @it DIN 11
SERIALE | 01000117107 T WS B 7
Slave 4hER Host 381 DIN #2003+ Arora V
SERIALE | 000/100 x1 FPGA 7 i T I &
FPGA £/ Slave AR, i#id DBUS 4%
Master CPU | 001 et 1 M8 2 P R T
’ 48 Host JE 3 DBUS 3 1%+ Arora V
[3]
Slave CPUB! | 110/111 EPOA = Pt (P E
e
o [UINfF—it MODE %A L RAIZ:, FEEE PINOUT FHfil

MODE k% .
o AJTAG fit B 5 MODE[2:0]#1 AME T % o
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3MCE R 3.2 FLEE W

*3-3BUALEEMTIR (1of2)
gheH | Bank |JTAC | Slve | Master | Master P

(Only) | Serial Serial x1 X2 x4

MODE [2:0] ! ?)A oonne gﬂ1[§}g]11/101 ?1[5}8]11/101 ?1[5}8]11/101 ?1[(2)}3]11/101
MODE [1:0] 7 M[1:0]=11 M[1:0]=01 M[1:0]=01 M[1:0]=01 M[1:0]=01
RECONFIG_N 10 J J J J J J
READY 10 J J J J J J
DONE 10 J J J J J J
TCK 10 TCK TCK TCK TCK TCK TCK
™S 10 T™S ™S T™S T™S T™S ™S
DI 10 DI DI DI DI DI DI
TDO 10 TDO TDO TDO TDO TDO TDO
CCLK 10 - CCLK CCLK CCLK CCLK CCLK
CFGUP 11 J J J J J J
PUDC_B 3l |y J v J J v
EMCCLK 3/4 - - EMCCLK EMCCLK EMCCLK EMCCLK
cslB 3/4 - - - - - -
DOUT_CSO_B 3/4 - DOUT 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 DIN DO1 DO1 DO1
D02 3/4 - - - - - D02
D03 3/4 - - - - - D03
SSPI_CS_N 3/4 - - - - - -
DO5_SI 3/4 - - - - - -
D06_SSPI_CLK 3/4 - - - - - -
DO7_SSPI_WPN | 3/4 - - - - . .
D08_SO 3/4 - - - - - -
CLKHOLD_N 3/4 - - - - - -
D04 3/4 - - - - - -
D[09-15] 3/4 - - - - - -
D[16-31] 3/4 - - - - - -
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3 M 45 3.2 MLEE
*® 34 BUHREEHTIR (20f2)

Master CPU Slave CPU
B AL TR Bank

X8 X16 x1 X8 X16 X32
;\2:(())][)5 (CH#ERD . M[2:0]=001 M[2:0]001 11\/:[2:01=110/1 |1v|[2:01=110/11
MODE (S #ix)
[1:0] 7 M[1:0]=00 M[1:0]=00 M[1:0]=10 M[1:0]=10
RECONFIG_N 10 J v J J v N
READY 10 J v J J J J
DONE 10 J N J J v N
TCK 10 TCK TCK TCK TCK TCK TCK
T™S 10 T™S T™S T™S T™S T™S T™S
TDI 10 TDI TDI TDI TDI TDI TDI
TDO 10 TDO TDO TDO TDO TDO TDO
CCLK 10 CCLK CCLK CCLK CCLK CCLK CCLK
CFGUP 11 J N v v N N
PUDC_B 3/4 J J J J J J
EMCCLK 3/4 EMCCLK EMCCLK EMCCLK - - -
cslB 3/4 CSIB cslB CSIB csl B csl B csl B
DOUT_CSO_B 3/4 CSO_B CSO_B CSO_B CSO_B CSO_B CSO_B
RDWR_B 3/4 RDWR_B RDWR_B RDWR_B RDWR_B RDWR_B RDWR_B
MCS_N 3/4 - - - - - -
D00_MOSI 3/4 D00 D00 D00 D00 D00 D00
DO1_DIN 3/4 DO1 DO1 DO1 DO1 DO1 DO1
D02 3/4 D02 D02 D02 D02 D02 D02
D03 3/4 D03 D03 D03 D03 D03 D03
SSPI_CS_N 3/4 - - - - - -
D05_SI 3/4 D05 D05 D05 D05 D05 D05
D06_SSPI_CLK 3/4 D06 D06 D06 D06 D06 D06
DO07_SSPI_WPN 3/4 D07 D07 D07 D07 D07 D07
D08_SO 3/4 - D08 D08 D08 D08 D08
CLKHOLD_N 3/4 - - - - - -
D04 3/4 - D04 D04 D04 D04 D04
D[09-15] 3/4 - D[09-15] D[09-15] - D[09-15] D[09-15]
D[16-31] 3/4 - - D[16-31] - - D[16-31]
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3 MEH 3.2 MEEW

W B AH S I an & 3-5 Fs

# 3-5 EHENX
B4R Dyrefid
fe BRI RE S .

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

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

¥E!

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

TEAECEE N, KA mAN, BHANMESS Eh. KEFAR, FPGA Jmfefic &1
TG E il 2 Thie, RECONFIG_N $ (KA FPGA Joikidt AT T 5 i fic B 1
76 b e B R 5 R R R T, AR RIC L SE G S AT DURE T
TENIC B IR, 75 ZE— kb 58 A DT 25ns (K HF J5 3 GowinCONFIG fic
B, A% MODE & B H E N L s . AP Lulid 4 5 2
WIEHIE R, WML g & F Rl 28T B E . H P @S,
RECONFIG N | Hifr b A b i B R b O A DR AR vt PR

!

® RECONFIG_N AL H A GPIO.

o INEFEIEL FPGA N EZ MKk RECONFIG_N, #LLE## GPIO (354 h
LVCMOS10/LVCMOS 12/LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33)if it
FPGA 41 H 1% 3% 42 5] RECONFIG_N |, H7F Edhngdfed, 45 GPIO it
T ERRES.

inout 28I, W¥#EEY By, open-drain Hit. mHCFE R, R READY it
FPGA 7 GEiE 47 HC B #: 1.

HE P LLfE R FPGA MRS G ol LT R E . M#8 1 R & H B &R,
READY READY 55 Am - # EHEERTEREEN KT, READY 55 AKHE .
FH P AT LU IS AR R READY 155 PAREIR 5 m#d 72 .

1E4 GPIO B, FTEH A input 5% output 287 . READY HI{E input 2824 1] GPIO i
TARUEAE b R e B R A A AN e R, 75 ) FPGA AT T2 E W i & .

inout ZRAE I, PS5 i, open-drain fi it . FPGA BC & s As G155, BB
i 5 DONE {5 S 4% 5

ERTLEE NS, #58 output 287, W LA$E/R FPGA X4 il fc B i #2215 k2 :

® DONE 55 NE Y, RoRdsftoapineiigt N TI/RRE;

® DONE {5 5 MK, FRoRACE ISR AR ¢ B B 0.

DONE FH P RT3 AR A DONE 12 5 DARE R 881 M i i 72

RECONFIG_N 5 READY R FH&H-FIRZSET, DONE 155 th & REFFFE R PR
i JTAG HI%ACE SRAM {172+, DONE 55 MEEASHEE L.

£ GPIO I}, AT HAE input 2¢ output 5%, DONE H1E input Z584[#) GPIO I 7
PRUETE b o S e B P2 v AN A F BRI, 75 WG B 45 R 5 FPGA Bkt N 7~
B

TENBCEE AN, RADNHIA .

TCK JTAG T B 48 7 () E 47 I i A5 .

UG714-1.0.4 9(70)




M E I

3.2 Mt &

B AR

ThRe ik

£ GPIO B, wJH{E input B¢ output 2574,
oy
YEN GPIO i, TEwifrast: b i nEod f2 b & RS ke, iR imA JTAG 54

TMS

ENTCE S IR, BB, W35S LF.
JTAG B B A S ATBU N E . /B8 GPIO B, AT H{E input 8% output 2871,

TDI

TEONBCEE I, RADARIAN, AEES B
JTAG fic B SR AT A . 1F 9 GPIO I, T HI{F input 21 output 2871,

TDO

PEONBC B B, RA % o
JTAG P B s AT Bt th A . VE 2y GPIO I, W] AE input 2 output 287,

CCLK

Be B R, TBR JTAG 1 SSPI AR DAAR At C B AR R 1 [P i
o XFFMEER: CCLK M, 5 ZEE AN B

o T EMEA: CCLK /vt fFEvit B IR B

E!

CCLK MR P55, iR RUFHIfE 5281k,

PUDC_B

TEONBCEE I, RADYRIN

* 2 PUDC_B M-I, a5 B I fERE T GPIO A B L hr i f

*2 PUDC_B LTI, #efHac B AR L P GPIO 1 A & 4 fiFH..
PUDC_B AiE#FEREGEY 1kQ (B8 5) fPH, #4#%) VCCO3/4 5t GND.

EMCCLK

VE N B I, RSN . FTECE EA T w3 i AN b 4 N IR R T
W B IR 2.« AT EMR: FPGA 1T LLIEFEYI#: 3] EMCCLK {E A4,
o X JTAG FIMAETR: EMCCLK 1] AAZEH: .

Csl_B

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

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

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

CSO_B

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

DOUT

TENTCE SN, R H . DOUT &5 fh 5 47 e B 1 B fan i -
* X§T Serail Al SPI (XFR x1) #i5X: £ ATHIERET LR T F FPGA 1 DIN
B, AENJE AR .

RDWR_B

TERELEE I, KA.

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

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

MCS_N

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

MOSI

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

MISO

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

UG714-1.0.4
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3 MEH 3.2 MEEW

B A4 PR ThRefid

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

PENBCE B, KA . SPIx4 G AR

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

{4 GPIO B, A AI{E input 3¢ output 241

MI2

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

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

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

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

inout 287 .

i F CPU #%, {EAEIRM N . 8452 B iE AN E AN x8. x16
B x32 BT,

*YE25 GPIO i, "] HIE input 2k output 257 .

D0~D31

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

PERTEE S N, KA. BU0ET 4.7k HFE -4 3% 8 Bank ) VCCIO,
SSPI_CLK SSPI i A B B N\ A
1£R GPIO B, mJF{E input B¢ output 2874,

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

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

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

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

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

SSPI_WPN

REEMEH

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

UG714-1.0.4 11(70)




M E I

3.2 Mt &

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

VE!

PR P B EL R BT PRI 5 5 0 S ST R A AN 8 O T LR
e B IR AR TSR 3-6 P

= 3-6 L EEME HiAM
BEE R B I i
BNIRE TMS, TCK, TDI, TDO 1+ Ffc & & .
JTAG PORTI
wE N 1/0 TMS, TCK, TDI, TDO 7 & 45 j51F N GPIO.
BRI CSI_E, CSO_B, RDWR_B, D[0-31]#l CCLK £ ~%H
[I=k=1i I8
CPU PORT CSI_ B, CSO B, RDWR_B, D[0-31]#l CCLK 7EMz & 4%
L ‘\jﬁ‘ _Dy _ D> Dy = =K
BE NI VO # 5 1E )y GPIO.
B R A SSPI_CS N, ‘SSPI_CLK,k ) Sl, SO, CLKHOLD_N #
SSPI_WPN 1% Fc & & .
SSPI PORT
SR 1O SSPI_CS_N, SSPI_CLK, SI, SO, CLKHOLD_N i
> SSPI_WPN 7/t & 45 9 J5 164 GPIO.
BR k2 MCS;N, MISO, MOSI, D02, D03 #il CCLK {f K%
e, &5 1A
MSPI PORT MCS N, MISO, MOSI, D02, D03 fil CCLK 7rit & &
jt _ Ny ’ ) ’ p=m}
BEAHE /O HJF1E N GPIO.
SERIAL BNRE DIN, DOUT #1 CCLK 1E R4 F i B 4 i,
WE N 1/0 DIN, DOUT ! CCLK 7 & 45 J5 18~ GPIO.
RECONFIG_N BIARE LR EE W
BRIIRE i B
READY
WE NEE 1/0 fic & 45 W5 1E N GPIO
BRIIRE i B
DONE
WE NEE 1/0 fe & 45 R 515N GPIO
¥
o AT LIE S Py B iR ] JTAG_SEL N 155, ¥ JTAG & WK NECE 10,
o [JTAG MM N Ed it it TCK sl TMS IRASREE, LABTAS 5 il
K JTAG $54 520 1E 5 N4k,
YRRt EENER
8 S SR S YR R
1. e o2 SRS IR A R ) LR
2. TEHAAHIERE “Project > Configuration > Dual-Purpose Pin”, &
3-1 ;s
3. AN RN TR B A R B R
UG714-1.04 12(70)




M E I

3.2 MEEM

UG714-1.0.4

E3-1 EEEEMERRE

Configuration

Dual-Purpose Pin

W
Global [] Use ITAG as regular 10

General

Constraints [] Use S5PI as regular 10

v Synthesize [ Use MSPI as regular 10

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

Dual-Purpose Pin

Unused Pin

Incremental PnR
¥ BitStream

General

sysControl

Feature sysControl

Cancel Apply

13(70)




3 MEH 3.3 EAHC B I

3.3 EHRECER

FHAED (B CPU . FafrHUME SPIE ) MidE
BHERA AR B EIRG AT S B0 B, BROIAE R NEH A IR
SRR VE B B . 240t EDA BCE emc_clk i8I A LK
EMC_CLK_DIV, Ay ehyith vl LAAERC BN 2his, B 2408k
T, N EULE TG E R B .

3-2 FHEARER SN

EMCCLK [ EMC_CLK_DIV EMCCLK o i j::
config_c

0SC_CLK

OSC OSC_CLK_DIV ‘u se_emc_clk

3.4 JTAG BLE#ER

EzE 3R FPGA 725 ) JTAG Bic B R AT IEEE1532 FrifE Al
IEEE1149.1 i1 A iA3ihndE .

JTAG fic B 455 202K LR B 5 N2 8 =2 54K FPGA 7= i i)
SRAM 1, PG EHIEE L. Bk SEITAE N FPGA /=i
Fr JTAG Bt B

3.4.1]JTAG BEEEERERNEEREE

JTAG B BB E O R W 3-3 Fn, BARiER T LLS% HE K
8 FFMt.
& 3-3 JTAG EL B EEREE

FPGA
» TDI
JTAG PORT
P TCK
»ITMS
< TDO

VE!
JTAG It B A 2R A BE T 100MHz. X T A A B, I el i AN Ge /T
15MHZ.

UG714-1.0.4 14(70)




3ME B 3.4 JTAG B & =

R 1 BEAT RO JTAG BCE SRAM H:1E5L, 31k FPGA 7 i i)
4hEE SPI Flash HyZw s #RAFE @ JTAG & 1T, 4B SPI Flash ()4
PRS2 5 & 3-4.

€] 3-4 JTAG # O 4RFESMER Flash EHFREE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS N
JTAG PORT
> TMS Ml |« DOUT
< TDO MO » DIN
!
IR JTAG # M mfE4M Flash IR = .
3.4.2 JTAG Bt ERAF FE
JTAG P BRI B &l 3-5 Fios .
3-5 JTAG BCEEANFE
| , |
e Tj_clk >l
: | Tclkh |
TCK
™S \:<—>|<—>:

i
Tj_tmssu  Tj_tmshd

S G R S

!<—>(<—>'

I
Tj_dsu| Tj_dhd

X X )

N
Tj_dvid

TDO <

B A S8 Sk 3-7 s

UG714-1.0.4 15(70)




M E RN 3.4 JTAG Fic & 520

*® 3-7JTAG BBEEREANFSH
AR | ZHE L w/ME IS INE Hafir
Ti ck JTAG TCK clock period 10 - ns
Ti_tmssu TMS setup time 3.0 - ns
Tj_tmshd TMS hold time 0 - ns
Ti_dsu TDI setup time 3.0 - ns
Ti_dhd TDI hold time 0 - ns
Ti_dvid delay of TCK to TDO - 3.0 ns
Telkn The time of clock high level £Z'§;)k cycle ) £‘;'§;)k cycle) |

!

T A RRASE Py Tiok TRARIIERARE N T 15MHZ. HABRRA I

3.4.3 JTAG HXE BRI
JTAG EXxig$

TAP %258l

T T7 1] FUIRZSHL S AL B & W A7 ae B w7 A7 4%, 4% % TD
A TDO Zfa]. —MOkUL, fa2ar et TSR EdE a4, £k
SHUEE A, AL FH sk — Ay 2R TCK 2@ TMS 2 4IRAE,

BT -

[# 3-6 TAP R7SHL

1 C[TEST-LOGlc-RESEﬂ

Ti_ck TC (R AN

J

0

o(" [ RUN-TEST/IDLE | —.-[5ELECT_DR_SCA@‘l—.[SELECT-IR-SCAI\HJ
0 0
]

UG714-1.0.4

CAPTURE-DR

1

CAPTURE-IR
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3ME B 3.4 JTAG B & =

TAP 51/

B R TMS NE S G “17) I TCK ik N E /b 5 4N iki@
fkrh (CBEREEAME E, 247 TAP 24, M ScHUE b T H e RS 1
TAP RS 4 sl 2 i B ADIRES, X JTAG 2 110 A2 4 2 A7 .
!

ZAREARE A CPU FI4M k.

VE!

® {E#E A Shift DR 5k Shift_IR R, TDO ERI%dE M TCK R BT U6 A 24
7E33E N\ Shift_ DR 5 Shift_ IR JRAK, HdEARAL

£ 55 FF Shift_DR 5 Shift IR i, Hdrpifefr

B S S H AR B ) B AL LSB;

—HEAL, B A E B R R

TS IR TSI 1775

BRI GE AN, IRESHUIR Al 2 A AR A .
o IROFFAr (IR) F#;
o Hwrfras (DR) 4.

I A AR AR ERE T, 7E Shift IR ARSK, LEHERE 54451
L UAFE, RIENRHA LSB 720, AREWEAL B s di & i%, %] Run-Test-
ldle j5f84BI# kik5eEe, WK 3-7 fix.

TERE A 2R Eh, 7E Shift DROIRAK, AL aifs 44551
PEFAres, Ik 3-8 Ao HdiE &% K LSB b2 MSB HUik T HAR#AE

& 3-7 8 S FERIH IR F

TCK

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

UG714-1.0.4 17(70)




3ME B 3.4 JTAG B & =

& 3-8 YR &7 axin o] AY FF
L= S T e Y S O I o I O
™S “

Tap states NI SHIFT-DR @ @
-Select-DR-Scan (3 -Exit1-DR (B -Run-Test-ldle
:Capture-DR ‘Update-DR
E!

® TEEZ L5k Arora V FPGA 1, 54 2 1EA% MK 8 fir;
® IR IEAT RS, Bl AT B K T A

B ID CODE &4

ID Code B[l JEDEC ID Code, & FPGA 23— AR,

2z FPGAID Code KJE4 32 fir, TR T m=ilis FPGA 1) 1D

Code.

#% 3-8 Arora V FPGA IDCODE
Device IDCODE
GWH5A-25 H0001281B
GW5AR-25 H0001281B

B FPGA HI#8 472 0x11, LR PIRLLEZEL GW5A-25 ID Code Al
P JTAG 1) TAE )5 =20,

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

3. FEIPIREHLE Shift-IR, MERALAL 46 k1% Read ID 84 0x11, el
(e Ja—M00) RIEWFERFZ 2R EHLE] Exit1-IR, Bl s 21477 TMS
EETEET, R 3-94H 8 AW EIHN K% 0x11 L FE+ TDI A1
TMS FEAE, WP 3-10 Fiw.

3+ 3-9 £i%#ESIE+ TDI #1 TMS BYEIEL

Valu K | TCK1 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. BEIIREHL, M Exit1-IR £id Update-IR J& [71 3 Run-Test-Idle, Jf7E
Run-Test-ldle i217 £/ 3 /M8 4 5
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3ME B 3.4 JTAG B & =

5. #IPRAENLE Shift-DR, &% 32 NEHehE I, FHAESE 32 AN eh k%
A, B TMS A&, 52 32 ANEeh E B E R, Bk Shift-DR |
Exit1-DR. iX#ia], %i% 32 MEehEIal3zH 32bits 48, BN
0x0001281B, & 3-11 fizr;

6. HZIRAEF T Run-Test-Idle.

& 3-9 i&H ID Code RSHFRE

( Start ) l
l Move TAP to Shift-DR

Move TAP to Shift-IR l

Transfer 32 clocks to get 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-ldle

Y
Move TAP to Run-Test-ldle

e D

& 3-10 i&£BY ID Code #4-0x11 i a)0}

TDI IRO IR1 IRz IR2 IR4 IRS IRE IRT

Tap states NI @ SHIFT-R B

-Select-lR-Scan (3 Exit1-R (5) Run-Test-ldle
(Z) :Capture-R (@) Update-R
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3ME B 3.4 JTAG B & =

3-11 3B ID Code ¥iiB 3 2%/ B F

1 2 3 4 5 6 7 3 ] 10 11 12 13 14 15 6 17 18 18 20 2 22 23 24 25 2% 27 28 28 30 31 32 33 34 35 36 37 38 39 40
TCK

™ms T | |
ol -.“mn ot oDzl Dig DIZ8 DIz¥ DI Dm...'
TAP States (D) SHIFTDR
(1):Select-DR-Scan (3) :Exit1-DR (B):Run-Test-ldle
(7):Capture-DR :Update-DR

BZHK Status Register 0x41

Status Register 7E &5/ AR A S 2R G IR A B, 52
Status Register, T2 HIWraSAFRPRAS, kb2 & ) wakeup. 7275

FEAE B 1R

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

Status Register 5 i 5% 5.1 IRE 1748

BZH User Code 0x13

User Code 347 32 fir, #4542 0x13, M5 Read ID Code —
s

User Code FRIMTFHHIZ FS U checksum B, AI{E Gowin
Designer H H#i E X o

EH1#; 0x3C

ZARAE 2 FPGA M flash mRist B E i S, JHAC E 2 SRAM.

it JTAG Kk Kk i% Reprogram (0x3C) f54 . Noop (0x02) i&
L, AT E NG, SRR Reconfig_ N & H .
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M E I

3.4 JTAG B B 5

UG714-1.0.4

#&F% SRAM

o g A~ w N PE

7.
!

HHEFE SRAM I, FHEEROAFER SRAM. JifEan T
& i% ConfigEnable 54 0x15;

&i% SRAM Erase 1§4 0x05;

K i% Noop $54 0x02;

ZERY BY Run Test 2~10ms;

& i% SRAM Erase Done f54 0x09;

3% ConfigDisabled 154 0x3A;

Ki% Noop 164 0x02, 45RimFL,

78 9% 1% EraseSram (0x05) 54, Noop (0x02) &, B4k &M% (I a) 24 Hps i 58

%

B.E SRAM

I A Host il & FPGA SRAM, {if FPGA sEBLThfE, i JTAG Hic

# SRAM 4% Configration Mode Pins 520

i#d Gowin software Wit A= i dE i S, A JTAG 23l

SRAM [ICE, TIH/r4H5ME Host Bl & SRAM B e, & 3-12 fos.

N o o b~ wbdh e

A7 JTAG #E%, TAP FA1;

L% 7% ID CODE, fufs ID CODE /&L

i1 SRAM CUACE, #EFk SRAM, JifEZ 5 H#R SRAM;
)%i% ConfigEnable 154 0x15.

K i% Address Initialize 54 0x12;

% Transfer Configuration Data 54 0x17.

B alPIR#&F] Shift-DR (Bl %7 74%), ¥ Bitstream Data My i FF 4f
(MSB), ZEfrKi%, KiXEHBIEHRCAFANE, FfE2] Run-Test-Idle

#2i% ConfigDisabled 154 0x3A;
3% Noop 164 0x02, &5RAl B iife.
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3.4 JTAG B B 5

UG714-1.0.4

& 3-12 fii® SRAM %z

( Start >
Check
ID Code

SRAM Erase (Option)

Transfer
Config Enable Instruction
(0x15)

Transfer
Address Init Instruction
(0x12)

Transfer Write Instruction
(0x17)

l

Transfer Bitstream(MSB)

l

Transfer
Config Disable Instruction
(0x3A)

Transfer
NOOP Instruction
(0x02)

)
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3.4 JTAG B B 5

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

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

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

Check ID
Code

Read ID Code

Y
\ 4

Transfer Program_SPI
Instruction (0Ox16)

Y

Program SPI Flash
through JTAG

Y

Send 15 TMS pulses

Y

Hold TMS high for 8
TCK clock cycles

A 4

Transfer Reboot
Instruction (0x3c)

End

UG714-1.0.4
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3ME B 3.4 JTAG B & =

TCK

TAP States

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

0x06(MSB)

DR7 DR6 DRS DR4 DR3 DR2 DR1 DRO

@ Run-Test/Idle
@ Select-DR-Scan
(3 Capture-DR

@ shift-DR

® Exitl-DR

© Pause-DR

@ Exit2-DR

(® Update-DR

SVF (FEfrEw=() #ERS 5 Flash

SVF 2 ik =2 IEEE 1149.1 (JTAG) B #AE (iEEIITE . SVF LLE
AR R IR JTAG 8E4:(E . SVF B A T B N\ 2846
5 R, 5k JTAG #1E. gt THEAEA SVF U NI, RIS
SVF X AEH 45 BXF FLASH 4ifE . %4 04m 2 FLASH RS - an R B A
TNo

3-15 SVF X\ 4a#E Flash HEE

Check ID
Code

Read ID Code

Transfer Program_SVF
Instruction (0x1B)

Program SPI Flash
through SVF

Transfer Reboot
Instruction (0x3c)

End

UG714-1.0.4 24(70)




M E I

3.4 JTAG B B 5

B.E OTP

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

B Bit32~Bit95 & DNA [X, fFfitastt 64 AiME—pr G5 B,

OTP & Xi5Z% 5.2 OTP Efuse.

HECE RIS B R .

3-16 it B OTP HiEHE

Check ID
Code

Read ID Code

)
A

\
y

Transfer ISC_Enable
Instruction (0x15)

A

A

Transfer
Prgm_user_data
Instruction (0x2A)

A

A

Transfer User_Data

A

y

Wait 3.1ms

A

A

Transfer ISC_disable
Instruction (0x3A)

A

A

End

EE OTP

B OTP Hdls I AE 4 1 B s

UG714-1.0.4
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3ME B 3.4 JTAG B & =

& 3-17 i£B OTP HEHRIEE

Check ID
Code

Read ID Code

Nt
h 4

Transfer ISC_Enable
Instruction (0x15)

A 4

Transfer
rd_efuse_all _data
Instruction (0x2d)

\ 4

Wait 0.036ms

A 4

Transfer rd_user_data
Instruction (0x2B)

v

Wait 0.6us

y

Read User_Data

A 4

Transfer ISC_disable
Instruction (0x3A)

End

BliEc
BIRE S, IR o A BOR SR s I B4k
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3ACEREN 3.5 SSPI it B i

3.5 SSPI ft ERR

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

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

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

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

3-19 % FPGA EZ&~EE

CLK —— ¢ »{ SSPI_CLK
DIN > SO
FPGA
. DOUT » SI
Master CS_ N; » SSPI_CS N
CS_N,
CS_N3 —
> SSPI_CLK
¢ » SO
FPGA
[ » SI
—P—P—>» SSPI_CS_N
L » SSPI_CLK
» SO
FPGA
> Sl
» SSPI_CS_N

SSPI it & & IFR T HEAT H ) SRAM B B #:/ESL, 87 4mFs FPGA
4RI SPI Flash, 4wfE Flash /£ MODE {£5 SSPI fic & #5501
MODE {EAH[R], Al LAFE Gowin 42 A o #0425 N SRAM
/M Flash. 72 AN Flash fn#kar, 75 Z0F% MODE {E %y MSPI
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3.5 SSPI Ft & it

UG714-1.0.4

MODE, 2 il & # e Eifik RECONFIG N fil & MSPI jnZk.
SSPI # M ZmfEAME Flash fiEE R = & 3-20 Fros.
3-20 SSPI 4wF25MEB Flash HEHEREE

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

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

3.5.2 SSPI ft ER KT FF

FHJE, 4 MODE {Hj# 2 MSPI it B # N, FPGA £k i%iE4,
MSPI #4704k, TN ME 3\ SSPI =,

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

3-21 SSPI EL E 312 FE

Te >

ek LTI rmn il |

SR | BHEE X JRE LA
Tc SSPI mode process time 32 ms

SSPI it & A 7 B B 3-22 s o
& 3-22 SSPI ELEER I FE

I Tsspi_cl k |
>

| | Town |
B e
SSPI_CLK | |
SSPI_CS N \:0: : :u_,;/
Tsspifcslu i i : Tsspi_chd :
. |
O G D R G
Tsspi_dlsu I : | Tsspi_dnd |
T
o (XX XD
g
| Tsspi_dvid

i P 28Nk 3-10 Fios.
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IMEREN 3.5 SSPI Bl & #i
¥ 3-10 SSPI e R FFE&H
e E ZHE N w/ME IS INIE L2
Tsspi_clk SSPI port clock period 10.0 - ns
Tsspi_csu sspi_enablen setup time 1.0 - ns
Tsspi_chd sspi_enablen hold time 0 - ns
Tsspi_dsu SSPI input data setup time 1.0 - ns
Tsspi_dhd SSPI input data hold time 0 - ns
Tsspi_dvid | delay of SSPI clock to output data - 1.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
FRipi 2 LR AN, SSPI BN == 3k FPGA =i T E, i&
Wi 2 LA SR A
o EFHHIKCE
BT b A B H T ik i & RECONFIG_N & .
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3.5 SSPI Ft & it

3.5.3 SSPI £ At E<

UG714-1.0.4

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

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

%311 BeEHRS

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

Read ID Code

FPGA (1] ID Code £ J& & 32bits, 12HL ID 354 2004245, B
0x11000000. 7EFE4 KILEZ A, f# CS AT TRAS, I HEA RS
PRI A (AR DL D, PAIRE) FPGA 38EL CS R %

2 CS k25, HHHLL MSB #5705 N 54 0x11000000, 7E5 5
AR G Bk LA 32 NI, ki ID CODE #4144 LA MSB 72 M
DO KIRAL H K .

& 3-23 isZBY ID Code BIFR=HE
cs i il

sci MMWUMWL

Instruction (0x11000000) 32Bits A 32 Data Bits

o
-

I i i

DO i

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

Write Enable (0x1500)

Ll E SRAM (5 Features) fij, f#iH Write Enable (0x15) 843t A
WA m AR, A2 T LA A2 S BlE Write Data (0x3B) 54

3-24 Write Enable (0x15) HFER=E

Write Disable (0x3A00)

RIEHHETERSG, T4 Write Disable M\ gm0 B . 1B H 57T
MREE B, (RN AR

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

% _ERPIANE4, 0x1500 Fil 0x3A00 154 I FR3EA—5, 154 #HZ
fE CS K-V JaJTas, HAEfR S tEmos i him CS, BRI FIN 71454
H 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (lInit
Address). 0x0500 (Erase SRAM).

Erase SRAM(0x0500)
545 7 5 WriteEnable/WriteDisable — %, X &#is S NEN
0x0500.

UL RIEE, TIEBZED 10ms DU 24T 78 .

Write Data (0x3B)
iH i f# FH WriteData (0x3B) 54 B #: R FPGA & #% A& 1% B i S0
EE, AEHEE NSRS, CS —HATKE .
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3ACEREN 3.5 SSPI it B i

[&] 3-26 Write Data (0x3B) BFREE
LN i W

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

Instruction(0x3B) _E‘ : Data

§ u@@mmam_u_

One Byte (MSB)

i i i i

3.5.4 SSPI fit& SRAM
& 3-27 SSPI EL B SRAM #iZE

( Start )

A 4

Read Staus
Code

I
N

Ready Down Y—h Relnit

N

Y—» Erase SRAM
I

)
N
A 4

Init Address

!

Write Enable

l

Write
Bitstream
Data(MSB)

A 4

Write Disable

A 4

End

3.5.5 SSPI 4&%& Flash

Feskite 2K LA 3-28. ik SSPI ] FPGA Ki%1E4
“Program SPI Flash” (0x1600) 54, 5Em/5 FPGA ] LI &k SSPI £
Flash, Host i) SSPI 7] LLE #1517 Flash, #: FRikn] LA Flash /Y
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3ACEREN 3.5 SSPI it B i

RIS P 3o B AT i AE o

H#IUAE SSPI_CLK i1 SSPI_CS_N 5 E, ffif] 4.7k s BH_Edz 3%
Bank 1] Vccios

HER, M Flash SEHCEER,  [813: A9 80dE 2 28— Bit. 140 SSPI
X Flash 1) IDCode Itf, 75 244N A IE —ANNHBH TSR E R Ja —

& 3-28 SSPI EZ & Flash i#i#2E

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End
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3ACEREN 3.5 SSPI it B i

3.5.6 SSPI x 4 fc&E SRAM

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

3-29 QSSPI it 8 SRAM #i2H

1 Start )

A 4

Read Staus
Code

N

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

i |

Init Address

y

Write Enable

y

Write Data
0x6B
(QSSPI)

Y

Write Disable

End
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M E I 3.6 MSPI it &

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

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

QSSPI Write Data (0x6B) I} &40~ K s .
[E 3-31 QSSPI Write Data (0x6B) & &

sck [ U UL L

SSPI_ CS N | | EREI
o I LI Joeae-—eooa—
0, 0 D000
10, 00000000
it 2.0.9.0 e 0/0.0.0 puy
3.6 MSPI ERE#2

MSPI (Master SPD) Ft &M, B FPGA 1E N #844F, iEid SPI#11
F BN MANE Flash S2ELEL 45 B 5 i & 1K) i FE .

MSPI BC &idFE: ¥ MODE & It & N MSPIIRZE, 5 FPGA #H L
LB AR FE P kb i &2 RECONFIG N &, 2844 24T INAMES Flash B2HEX LE 4%
mAE, e E IR

4 MSPI FOEC &4, B ol LB R A R R 24 FPGA 3
NTAESG, HAEFRTR, HPDUSHL BB ZRE S N FPGA 4hIT)
Flash 28147, M4BT+ &Fn) ik RECONFIG N B [ H# K485
T
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3.6 MSPI it & i

3.6.1 MSPI B B EREREE

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

3-32 MSPIx1 L EERX EETE=E

UG714-1.0.4

FPGA

CCLK
MCS_N
MISO

MOSI

SPI Flash

CLK

A 4

A

E!

® MSPI x1 TG H .

FPGA

CCLK
MCS_N
MOSI

MISO

CS N
DOUT

DIN

2.5Mhz~105Mhz
® IRIAECE N MSPI x1, 3Byte FhbA, AI7E EDA B4 H o ik B LS FH N [a) o
& 3-33 MSPIx2 i B R EETEE

A 4

A

A

V!

SPI Flash

CLK
CS N
100

101

® MSPIx2 HI4iHKIEE: 2.5Mhz~105Mhz
® IRIAFLE N MSPI x1, 3Byte F-hbAs, FI7E EDA B At o8 ko B LSS TH g [a]

& 3-34 MSPIx4 Bt B =R EEREE

FPGA

CCLK
MCS_N
MOSI
MISO
D02
D03

A A A A

Narll]
#E!

YV V V VY VY'Y

SPI Flash

CLK
CS N
100
101
102
103

® MSPI x4 [iFEH: 2.5Mhz~105Mhz
o IRIALEN MSPIx1, 3Byte FhbH, FIfE EDA it rb 5 st B LR Tk 1a) .
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3.6 MSPI it & i

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

& 3-35 MSPI Bt RN A FE

| Tmspi_clk |

|

| Tclkh |

>
CCLK l
| I
FCS B KJ‘L I I 4
| ' |
| | | | 1
| Tmspi_cvid | Tmspi_cvid
| |
MOSI (and other < >< | >< >< >
output data pins) | |
> !
: Tmspi_dvid :
MISO (and other < >< | >< >< >
input data pins) l
)
Tmspi_dsu | Tmspi_dhd
I
RN P Z 83k 3-12 s
% 3-12 MSPI L EERRFS%
SRR ZHE X w/ME PN < Bafr
Tmspi_clk MSPI clock period 10.0 - ns
Tmspi_cvid delay of MSPI clock falling edge to CSI_B | - 1.0 ns
Tmspi_dvid 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 & i

3.6.3 MSPI & B B %12

UG714-1.0.4

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

& 3-36 MSPI 2R BB RIZE

Y
First Boot

[1]

Y

v

Second Boot

(2]

N
Y—> Manlféanode
h
»  User-mode
!

o [1] BMAME N5 —xin#k )y MSPI x1, 3Byte F-h i@ s ks, w7 EDA #ff:rh
O E, ST A

® [2] wI{E EDA B R 5 v BN A k.

® [3] Manu-mode Fa] L SSPI. JTAG 4 1 5¢ R Bk FEh il & .

A, £ MSPI BT, J8 ik 7E LR SR L8 I mspi_jump(Ox6E)
48477, W CASEHUE R B It bt (9 Thie, (@ FEE R RS H RiE0
i FLASH 774 45 18] .
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3ACEREN 3.7 CPU BL B i

3.7 CPU B EERER

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

o 32 itz HAHEHFIZE A 50MHz
o 16 fiitki=: HAK#HiZ ) 100MHz
o QA & RHEMIZE N 100MHzZ

3.7.1 CPU Bt EHENEFEREE

CPU it & A & s = B i 3-37 .
3-37 CPU Bl EENEFEREE

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

WE_N » RDWR_B
CS N > CSI_B

!
F#T CCLK M, MR CCLK NN

B 2 LSRR AN, A CPU U s = 34k FPGA 7 i it AT
B, BT LR KA

o JHEHIMACE
HHr b H A P ik i ic RECONFIG_N & il
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3.7 CPU Fit B =

3.7.2 B ERFFF

CCLK

CPU TF#u ity I an E 3-38 Fliow o
[& 3-38 CPU Mode B ER FREE

Tcpu_clk
! i
i i
! Tclkh !

[ S N s B B

e
i

i

RDWR_B \ > :
‘ 0 A

‘

csiB

DATA (as input)

CCLK

RDWR_B

cslLB

DATA (as output)

: =/

" Tepu_rwhd

Tcpu_rwsu ‘ !
\4———»1 ! /
i ,:“ ‘ }
1 Tcpu_cssu i ‘Tcpu_cshd
—

' Tepu_dsu i Tepu_dhd

S

Tepu_rwsu

Tcpu_cssu

Tcpu_rwhd

‘ Tcp u_é:shd

a— —

X X

Tcpu_dvid

SRR 7 2803 3-13 fs.

% 3-13 CPU BEERAF FEH
S AR ZHE X w/ME wNAE BT
Tepu_clk CPU port clock period 10.0 - ns
Tecpu_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
Tcpu_dvid delay of CPU clock to output data - 8.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
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3.7.3 BELENE;

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

3-39 ELE MR FFE
being active earlier than or the same timeas beinginactive later than or the same time as
cpu_cs_n cpu_cs_n
cpu_clk_in/
cpu_clk_out
cpu_write_n
cpu_cs_n r H |
| |
f
cpu_wdata[31:0] | [ wo [ wi]wo| ws] wa] ws]
f |
[}
cpu_rdata[31:0] | ! | ro | Rt | r2 | r3 | ra |
. t
I

i(—h‘

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

3.7.4 IEEZINE
FEZE LA TR CED Host) TG i $R AN i) B i B 404 A 11
Y. Host AfLLEE PR s VEIFECE : J@iddum CSI_B {55 8ulid #
{5 CCLK.

3-40 JEFELE LR FrE
cpu_clk_in/
puokon — L] LT LT LT LT LT L L L L L L L L L]
cpu_write_n —|
cpu_cs_n —| |

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

we | w7z | ws | wo | wio|

|
|
| invalid data while |

| cpu_cs_nisdriven high |

| »
<€ »
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3ME B 3.8 SERIAL it & #i:,

3.8 SERIAL B ERR

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

SERIAL Jit B #1572 ID CODE Al USER CODE VL RS 72442
=]

PLARNNe}

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

Host FPGA

CLK € » CCLK

A 4

DOUT DIN

¥
[T CCLK A, MU CCLK M.
SERIAL i EHEAFFE

SERIAL fig & #5520t e 3-42 s
3-42 SERIAL B ERA N FE

Tserial_clk

Tclkh

CCLK ] l l l—‘
ooz on >< | X )

D ——

[
Tserial_dsu: Tserial_dhd

HREI P 23k 3-14 Fis
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3B 3.8 SERIAL il & X
¥ 3-14 SERIAL BiBHER N FEH
e E ZHE X w/ME IS INIE L2
Tserial_clk Serial port clock period 10.0 - ns
Tserial_dsr the setup time of input date 4.0 - ns
Tserial_dhd | the hold time of input data 0 - ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
BRimi 2 b RER AN, fH SERIAL #2200 5 = 2 344 FPGA 7= i gk 47
BCHE, 752 LN A
o JRENHFTHIACE
BT b B P kb i X RECONFIG_N & il
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3.9 %k

3.9 1Lk
3.9.1 RITHRERE

E

FEHATHRALEET, BaEd DIN SRR ESdE, JFdEid DOUT

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

Master Serial

Slave Serial

Master SPI

i P IVSE

Slave Serial

!

Master SPI 2414 T x1 12,

TNEANE TR R E R, Hd Host B 5LACE Device 1, #AJFiET

DOUT 5| s ELRs it 55 i 21 5 HAH B N — st (EDE ) Device 2).
& 3-43 R{THREETEE

DONE| DONE DONE
INIT_N INIT_N INIT_N
PROGRAM_N PROGRAM_N PROGRAMN [ ———-————————
DATA| DIN DOUT DIN DOUT
CLK CCLK CCLK
FPGA FPGA
Device 1 Device 2 — — — Device N Device N+1 — — —
3.9.2 F{THLHE
FEIATHIAERE S, ks (55 W L ash m M &SR] T s
i EUFHI R AT DAL T PA AR U2 —
e Master CPU
e Slave CPU
T UL LIS
e Slave CPU
!
i & & RS MRS (RDWR_N) Sk
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SMLEM 3.9 %ttt
TEOVIAT AR B, B E JGlCE Device 1, #AJEiEId
“CSO” 5l jii¥s “CSN” 55% % Device 2. —H &R/ AGERLE,
MR “CSN” ARG E 5 HARSRH) F — DBk
3-44 FHTREETEE
DONE| DONE — DONE
INIT_N INIT_N INIT_N
PROGRAM_N PROGRAM_N PROGRAM.N | ——————————
DATA DIN [31:0] »DIN [31:0]
CSN csi cs » CSI cso
CLK CCLK »CCLK
FPGA FPGA
Device 1 Device 2 — — — Device N Device N+1 — — —
UG714-1.04 46(70)




4 e & 4my 4.1 Jic & Zidn

4EEE2HFE

E Y- 34K Arora V FPGA 7= i 25 T SRAM LR EtERe gy, &
T SRAM T E R #8435 B o B8 F N S0 AR TG B 25 =2k, SRR b e fR BT
fid & .

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

4.1 B E A

LHEX
4-1 FEREBREE

A |
Voltage I Done

|
|
|
|
|
|
|
|
|
|
|
|
, >

Device Power | Power Off | Power Up | Power On

Device Status POR | Configuration | User Logic

4 FPGA [ VCC. VCCO. VCCX {4k H H ik 2 f5t /ML HL I AR B
FPGA #t N\ B ahiife: HJEFE H RECONFIG_N A A 75 L Hr
K>FPGA P35t 2% 4 it READY Hl DONE % #1>FPGA #J441t.>READY
i1 KA MODE B >3 4/ fic B 5% =013z BT B 304 IR B >FPGA it
F2>DONE #i s>k A Pt
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4 e & 4my 4.1 Jic & Zidn

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

REEMEH

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

]_:El

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

E 2 BB E L

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

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

B o
4-2 EFfi LRERFE

1 2
RECOMFIG_M i

VeoNVeoxNeco ?«”-

w
b

[
Lo}

Tporready

READY [T £
DOME [

4-3 fh & R
RECONFIG_N i P
f' Trecfglw g
READY 5 b L
?Trecfgtrd?n Treadylw "
DOME W
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4 Tt B A1 4.2 BLE s
Arora V FPGA 7= i AH G I P Z 3R 4-1 Fios o
3 4-1 Arora V FPGA FFREHT LHB M RECONFIG_N fl £ B F&%
SHLTE | BHE X RAME | BUAME | mOKME
- POR #| READY ) EFHIFHI5E (Time from PORto | Bms 23ms
portready the rising edge of READY)
RECONFIG_N fikH~F ik 56 2 (RECONFIG_N low
Trecfgiw . 25ns - -
pulse width)
RECONFIG_N T~ [4#%] READY ZR{H HL - B 4E
Trecfgtrdyn (Time from RECONFIG_N falling edge to READY - - 70ns
low)
Treadyw READY 1% HL P ik 95 % (READY low pulse width) TBD - -
RECONFIG_N #7521 DONE AR FE~F (1) B 4iE
Trecfgtdonel (Time from RECONFIG_N falling edge to DONE - - 80ns
low)
N =
1.2 e ERIE
mt- 34k FPGA FHUEZNGEWIMEIG. BB SRAM FIREESE JLA

UG714-1.0.4

WA, HECEREWE 4-4 Fros.
44 BRYFE FPGA BEERTZE
e

M F N2 e %, RECONFIG_N B i i ZLOR KRN & f PR
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4 FCEATY 4.2 I E i

Power Up

POR Release
(VCC/VCCIONCCX
meets POR requirements)

Initialization
READY internally driven Low

DONE internally driven Low

1

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Lo

READY Pin = High

MODE Pins Sampled

ERROR

Write SRAM
Memory and
Verify

READY Internally
Driven Low
DONE Internally Driven Low

Succeed

DONE Pin = Low

User forces
DONE pin Low

Strobe DONE Pin
READY internally pulled up
DONE internally pulled up

Done Pin = High

FPGA Waken Up

User forces RECONFIG_N Low
or reprogram command
received

User Mode

® READY. DONE. RECONFIG_N #Z&X{[7 10, open drain #ith, RN P934 55 Ehr
(LHL LA 100UA).
o I LLE i s+ (% READY (force the READY pin low) 42 il 244 -4 hn 5 i s

[H) A5
® {7 Ay LLIE S 5 i Fi % DONE (force the DONE pin low)# 4% i 2% 14 wake up F ]

UG714-1.0.4 50(70)




4 FCEATY

4.2 I E i

4.2.1 LHEFF

HE_E B AR, FPGA W8 b H A7 (POR) FEL T 45 T4F. POR
LR DR A0S 1/O &7 AL T 5 BEHR S FF: i %2 VCC/VCCX/VCCION HL i HL.
24 VCC/VCCX/VCCION i /& 5 Al 2 AL H T (SR 284 I 2 AL P ANE], AN
[F] 28 F M3 i YR B TA]), POR MR EEALE S, FPGA FFUhWIUG
e, 24 READY fil DONE E 5 Hifk)5, #¥FEAWIHRES, WK 4-5
Fi7R
4-5 POR B FHE

1 2 3 4 3 6 7 g 9 10

Tportready

VecoVeoxNVecion

READY ) ¥
DONE LT L

F 4-2 HIH T A 23 E POR FRBR I 458 B YR LA VR -
3% 4-2 FEIEE 14 POR &R SIS e iREN
£ s POR #5525 HL R AN
Arora V GW5A-25 VCC/VCCX/ VCC_REG/VCCIO4/5/7
GW5AR-25 VCC/VCCX/ VCC_REG/VCCIO4/5/7
GW5AS-25 VCC/VCCX/ VCC_REG/VCCIO4/5/7

4.2.2 ¥EL

423 L&

UG714-1.0.4

1E F A g Rk READY 1 DONE &G, &z S44k FPGA 7
RIHE NAE i 2 VT URAARZS o WIURAARZS B B ) 275 B FPGA W E8 O &
SRAM 771t 28

FPGA i &2 L T T 2 Ja Bk S M A IR S
o WIAMARASHIL tINITL.
e RECONFIG_N & A&,
o READY % A 415 0K 5l 3 il 71K
XA Be READY 4 IR LI Fh I g
o fi/R FPGA IEEIH R AFBECE SRAM XI5,
o {ENMIN, B AT IR FIRRE T LA I FPGA B AR LIRES

RAF| READY &I ETHE S, FPGA #EARLERZE . R4 MODE
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4 FCEATY

4.3 4R

4.2.4 MLEE

EHNRA, rLlEd 2R E FPGA NI E SRAM. 7F FPGA £
W IR B e ) e, BT LUt READY &8 1A 5 N k4 . READY & =
HP ARG B R 1B, READY & MK HL-FHa7~ FPGA Bt & Hil, R
wTAE.

HIEMHBEN I A ERIE S, FPGA #E NMEERRA I B A A )
DONE IRZSNz. EMBRIRA T, FPGA SARUGEEAT I N #4F:

1. ffiRe4 w15 5 (GOE), FPGA 1 1/0 B S FARAS, S8R /0 4ifs
LT A ThfE . 8 B A4 R BALE S 5 (GSR), A LARG LM NS
TR FPGA WHEBHT Flip-Flop tR# .

2. BA R BEAIENE S (GSRM4A FE N IEES (GWDISn). fiifiE
A B N IHE S AT LLRY I FPGA S N 3 RAM I ta 4L B .

3. ffiRE4MEE DONE & . fHEEtRkA N DONE & & — /N XA R /0.

AT L@ A5 47 { DONE & ) 77 Uik FPGA fREFFEME BRARAS .
— H DONE E i, FPGA K58 MR, #EAH

4.2.5 AFPER

BEAM AR, FPGA R L ZI BT EBRHIIZHIZ 5 . FPGA K OREF
FER PR B AR =R A

e HhEFiI{k RECONFIG_N % i
o HIMCE i %4 #| REFRESH 454
o AT ErHBhE
— H LA E=FERE, FPGA ¥ B3k N IC B AL

13 ZEMEE

UG714-1.0.4

MR FPGA AT 3L, ZaTE R R — R EE R, wx
PRI MR 4G AR R T — RV e Ry e, N BT
TBHE AL 1 528 12 e VEOREEHLE] .

LA KRB =B B

o TREIFIGHT, MAEEAT B shie & LR A K AT

o [iLEIIFEA, 0F ST R A i R 5

o MCHEKE, SIFEANTIRRE, Bk — VIR BIEHEE R,
=B BUR RIS B0 h .

e & FFiaaT
= A R g AT RC B AR AR, 162 WL D R:
1. HEATHCE W AR
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4 T B 40 4.4 HERRRSC L E

2. JAShGRREBATF TSR, B B3R S FPGA 77 i
3. WEHEURRREE A A L B AT S R SR A I B

ERERES, wARREE R OIS ID, RERHES ik
B LLR AR TP 1D AT, R & - Bor reatTiReE, Sl A
JUGEE Y EURF R BRI e N ARE R, VA T WAL B
E!
w3k FPGA 7 i AT RFE ) ID,  BUMES AR RS AT X 7. (R m T

VBT B B S T E BN T AR ID BAIESR 4, P AR S AR 1B 36 A
PRE AR

AcEdiEH

FCELREITaGA, a9 F B e UL RF A (10 1D {5 BT RS, K%
I JE R AR B R . 9B ik PR e A B S 15 AN A i R RT
RERCEMER, mob S ias k] CRC R 177 20k O/ ELARR R SCAF i
BTG HEAL ER S N FPGA, BT

iz PR R A R LU R LA R A BO A R AR NN T Bt L
Xt EHE ] CRC BLahs, iz~ A de e U8 i A bt AN it
Y, SEFRRICIRIR S BT LR, — BRI IR, ZJR AR
e 2, HeE 5E U DONE farn I AN tinise, HfEg it St b
CRC K5 A 152715

BCESERE

BCE Sepm, ARYEH ik £ g i B, a8 PR BURF R A in 43
SRAM H5ERUR . % T N#E SRAM HIEHE, &= SR = A
R R SR I RE T BB E T R e, AR #RICIA R SRAM
R R -

!
SR IME Flash 172 M6 5t .

4.4 tb$FRMHECE

iz 3R FPGA 77 i g ARG BLAH OGO IE 7 B4 & IR F AT ik
WL E . O ARG B E AR A A < R 3 THURT EUARRAR ST A G LA SR ik
Wio AL ERA RO EAREE, REENENMXGERIES%
FEEEREM.

2k B (R B B 1 22 A Y AL, 76 FPGA = I Lz
SR ERANIN T CRC Bel BvE I U 8 T 224, Sy i B s op sz
T ARl 75 A, AR IRl TR S E, DONE {3 S k. WE
T A R AR S R B S, AR 2 T AT [ e
44.1 BeEEINIEE
H e 7 R A RS2 1 1 B R T 15 2% 18] 4-6, T BT {5 CRC 12
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4 T B 40 4.4 HERRRSC L E

IOMERE. LR B0, N EHNE . e tE . MSPI it B iRk
. ZHEEERXT SPI Flash jGahihhti% & . USER CODE % &%

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

1o 2 2 PR IR ) 1 0 BB LR T i) ) b e A BB, A AR Y
PR RBUR AT ICE,  BEAT LRIE SR A R i 22 42, SRERE B IEAR T Bl e A, ek
PR ORER TP Bl ) 2 4k

4.4.2 Be EHAEME

o REEE (Arora V) FE FPGA 77 5 S s BE s, %
F1 128 bits [¥] AES #5021 B R BOE e BRI R

1. ARz PR S IR S AN 8 B A R BUARRR SCAF 5
2. fE Gowin g fe A Fo N3 HIF N FPGA;

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

BUEWATR I G, #0F e Rie B IEW TAE: B kG, #1407
% T4E, READY £ DONE 1 5 Hik.

EX

e AES 4. ¥R AES FA45H, AES &t B RS Sy, HEE
MR E, AT keys

o AES #HKE: 128 fi;
e Key: AES HHIMMFK, AroraV FPGA 7=/ At —A 128 i K FE
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78l T 171 Keys

® Lock: AfRIE AES %M %4, %384 H T HRH key MIEAUR, AL
FHZIFERIFR lock, b THUeRE G, WE G FREHE A SR 462
1.

RAMERA
TE IR A A NI 2 B 715 R

1. FTIF IR EAE oA B ) TR s

2. {ESEHFLFIEFE “Project>Configuration”;

3. Hil “BitStream” Ti%F, ‘4t “Enable Encryption(only support
Arora)” I NEEAE, WK 4-7 Fis.

& 4-7 MEBARESE
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
e Pla(cae & RTUte Enable Encryption (only support Arora)
U:E:::i Pin Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD
Dual-Purpose Pin Enable Security Bit
BitStream . .
Print BSRAM Initial Value
Secure Mode
[ Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 @
Loading Rate (MHz): | 2.500 (default) -
SPI Flash Address: |OOOOOOOO
User Code @ Default () Custom 00000000
Bitstream Format: (O Text @ Binary
Cancel Apply
I FARERNI G, E7FEZEE RN EHS NS FPGA A
X, REEA BT N B bR s e I B
HNREEHR
fil B A B ANTTEI T .
1. 4777 Gowin 4wt
2. # FPGA 2314
3. A kR Security Key Setting;
4. EH A LA BTN RGO “Write” $3LS AT

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

& 4-8 BERPRESE

W Security Configuration (Key Editor) ? X

Key (hex)
0x00000000000000000000000000000000

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

| Close

w Security Configuration I. 2 ﬁ]

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

firite : Frogram the key to FPGA

1

Close

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

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

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

BEl 0. 4N, FH PSS R E 5 N # 18 2 00000000-00000000-00000000-
00000001, 2 J& & et & i IS e IR A AL A0 1.
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AES BiAdmiziRiE
Gowin Programmer T HH &4t T AES ZH4mfE T H, Hifikg
“Edit” * “Security Key Setting” #&£IEI o] FF)e % T E, WK 4-9 A,
4-9 AES YmiEXHEIE
W Security Configuration (Key Editor) ? X
Key (hex)
0x00000000000000000000000000000000

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

! Close

& Secuiry configure Iiléj

-

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

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

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

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

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

#2ZID CODE

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

Check ID

P

4

Y
v

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
<G> )
Y:

The “?” sign can be:

A: To read AES key flow

B: To program AES key/key?2 flow

C: To lock AES key or Set Key2 selected flow
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4 FCEATY 4.4 LU ARG B

BEH AES Key
4-11 Read AES Key Flow

Transmit ISC Enable
Command (0x15)

A 4

Transmit Read Key
Command (0x25)

A 4

Delay
100 ms

A 4

Read 128 Bits

A 4

Transmit ISC Disable
Command (0x3A)

A 4

( Stop )
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4 FCEATY

4.4 LERRR SO B

1% AES Key
[#] 4-12 Program AES Key Flow

Check ID
Code

Y—»

Read ID
Code

N‘
\ 4

Transfer ISC_Enable
Instruction (0x15)

Y
Transfer Prgm_key
Instruction (0x21)

Y

Transfer Key _Data

\ 4

Wait 3.1ms

Y
Transfer ISC_disable
Instruction (Ox3A)

End

UG714-1.0.4
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4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code _‘
N:
v

Transfer ISC_Enable
Instruction (0Ox15)

Y
Transfer Prgm_key2
Instruction (0x29)

Y

Transfer Key2 Data

Transfer ISC_disable
Instruction (Ox3A)

End
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8l AES Key

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

4-14 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)

A 4
. Note!
Transmit Program Startthe 2.5V circuit to get the

EFuse Command (0X24) voltage ready before program
efuse.

Y
Transmit Security
Command (0x23)

A 4

Note!

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

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

A
Transmit ISC Disable
Command (0x3A)

A 4

( Stop )

4.4.3 BB CHX P
B2 G4k FPGA P e B MR SO T 2, AR B 1
BHISCAR R (ASCID HISCE R R 2 B — BB SRS e
A E B4 AT, P <17 Tk TR TR B, Aﬂw
MR . R SO R 44 M bin, HR S TERE B,
i#%ﬁﬁﬁ%%ﬁkﬁ%ﬁo%FTuf%£$@wzﬁﬁ#¢u§ﬁ%
et

1. T E s SR SR AT
2. {E Process Ui+~ 478 #. 37 Place&Route i $ Configuration H1 1
bitstream;
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3. 1f Bitstream Format i&£ i - ik £ Text 8¢ Binary #%=CE17], 41k 4-15
FiRas

4-15 LE4FRAE RN E R

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

Dual-Purpose Pin
e Enable Security Bit

BitStream
Print BSEAM Initial Value
[7] Background Frogranming

Secure Mode (device can be programmed ordy once]

Download Speed (MHz): [2.500 (default) -
SPI Flash Address OOFFFO00
USERCODE : @ Default () Custom |00000000
Bitstream Format: (7 Text (@ Binary
ok ] [ Cancel ] [ hpply

oSSR U R BRI R 48, it 5 A A A, AL
PR PR A 4 T B SRS, SR 4-3 B .
#+& 4-3 Arora V FPGA FFRECEXH X/ (RXIER)
BRIt E N W&
23040 7.3Mb
!

PR R AR SR ST RAN, IF BB SO ARBEAT R 48, 1] SPI Flash £7fifi %k
PERRSCAFI R E R SR
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4.4.4 BEENXHMERHC

FPGA 7 LIE N Master M Flash 52 Bdaim S I AC E SRAM. 24
FPGA I H 1t Ready J& TG 2R o AR R SO, M5 om#s,
FPGA it 3| User Logic IRZs, Wi 4-16 Fiw.

4-16 LRFERREE
A | | | |
Voltage | Trave | Tponzready | Ready | Done

|

| | | |

| | | |

| | | !

| | | |

| | | |

| | |

| | D —

I I [ Teoe I

| | | config |

| | | |

| | | |

| | | |

| | | |

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

=2 Arora V FPGA #1433 MSPI #58, B 41 SPI Flash [ 471528
BRI E FPGA, GEHUAC & ISR BN & 2.56MHz, &—14> SPI i}
BRI — N ERRE, MR SO /N e TSN AT T B K . MSPI 32ER SPI
Flash Fr i 4 B K37 3 105MHz.

FRYE EC B SO RN A2 R A B B n g 7 B AN [R], FLn#8 B 1a]
A—F,

MSPI B IR SO I K 3k 4-4 AR
= 4-4 MSPI =2\ BUHE RS n At <

. Bkl okl okl . okl
BRI o (ms, SPlx (ms, SPIx 1 (ms, SPIx1 (ms, SPIx4
et BAREIME | g | s s R

=2.5MHz) =25MHz) =104MHz) =104MH2z)
23040 7.3Mb 2920 292 70.2 17.6

LA ESH RIS [ 22%, B W B BIACE e, BR T ACE RS
P IR], 30 B b HLFI TR] Tramp, AT HIAG IR T],  F A4 F HLE ]
HHESMEA R, FEATNE. Pril FPGA M _E BN 5 BOREU []
A A 5

MSPI #i 2
T e = Tramp + Tportready + ZUHE I ELRFEL/ N2 40 %
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4.5SPI Flash i

4.5 SPI Flash 1%&#¥

UG714-1.0.4

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

%% 4-5 SPI Flash #{EiES

2308 i

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

!

ik FPGA SCRER) Flash 4R 2010 — /e 03 2 0B, AEFEANTHE
SCAERAN
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5 RS 74 K Efuse & X 5.1 RET4

547(’5%7?%5& Efuse X

5.1 RiSHF 7%

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

& 5-1 GW5A-25/GW5AR-25 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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5.1 IREFT/FA

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

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

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

17 sspi_mode

16 key_right

15 encrypted_format

14 security_final

13 done_final

12 i2c_sram_f

11 cmd_bypass_state

10 nj_active_r

9 auto_boot_1st_fail

8 prgm_spi

7 edit_mode

6 preamble

5 memory_erase

4 auto_boot_2nd_fail

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

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

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

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

5.2 OTP Efuse

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

GW5A-25/GW5AR-25 OTP & LN 5-2 7.
7 5-2 GW5A-25/GW5AR-25 OTP E X

Name Bit Index Description

User MISC 0~5bit (Bbits) Obit mfg_7bit(i2c_addr_2bit)

1bit mfg_6bit(i2c_addr_0bit)

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

User Define 6~31bit (26bits) 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 R, JTAG AGEXT keylkey2 [X 3,
BT S HAE (3bit EdE, HREE
P bit WE N 1, RRIZ XA RO .

102~104bit rd_key_lock[2:0]

ZXIRAE R, ITAG ASgEXT key/key2 [X 15
H P T e, (3bit K, R
AW bit wE K1, MRRZX 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 RN, RO key2 X3, 50
R key X3k (3bit %R+, HEAH bit
WEN1, WERZXIERA R0,

118~120bit prgm_user_misc_lock[2:0]

121~123bit rd_user_misc_lock[2:0]

124~126bit prgm_user_control_lock[2:0]

127bit reserved
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6 L EREMNE FII%& 6.1 ZHLE i

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

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

6.1 ZEEERTE

UG714-1.0.4

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

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