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3.1 BEfERR

%= 31 EEEERiEFE (MODE [1:0])

¥E !

LRAGIEH T LA #:

e GW5A-25: MG121N. UG324S. UG324. UG324F. MG196S. UG225S.

LQ100. LQ144. PG196S. PG256S. PG256 fi%¢
e GW5AR-25: UG256P

it B A MODE[1:0]" | Bus Width | AH5% 1%
AhE Host JBT JTAG #210%) Arora V
[2] -
JTAG XX FPGA 7= Wil (7 il &
FPGA 1E5 Master, @it SPI #2211 M 4h
MSPI 01 x1,x2 x4 B Flash (B{HARARAE) SeHUAC B Bk itk
T E
®  MSPI IN#E L shEk 2 W J5 ¥ 45 8 shitk
X SSPI #x,
SSPI 01 x1,x2 x4 ® FPGA £ Slave, @it SPI 1M
AN Flash (A #4152 &
BAREATECE .
Master 01 1 FPGA fE %4 Slave LLH, it DIN #0
SERIAL AR & B AT B
Slave 1 1 4hEF Host 381 DIN 820 %t Arora V
SERIAL FPGA F= i ThL &
FPGA 1£ N Slave LLHT, i#id DBUS £
Master CPU | 00 WA 30 . T
X8,x16,x32 &1 Host @3k DBUS #:111%} Arora V
#h Host 181y 2 Y| Arora
Stave CPU | 10 FPGA = i HE7 it &
)
o UINfF—it MODE %A & E I H kMR, TEEFE PINOUT Ffiil

MODE HIRZ .
o [JTAG M E#X 5 MODE[1:0)4 A T 5.
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3.2 EEW

#* 32 EEREFE (MODE [2:0])

ey

ZFAGIE T DA E 2

e GW5A-25: UG256C #il PG256C 13
e GW5AS-25: UG256 3.

i B A 5 MODE[2:0] | Bus Width | {3581
A Host 383 JTAG #;: 1%} Arora V
[2] -
JTAG XXX FPGA 1 ST &
FPGA 1EA Master, @it SPI #2111 M4k
MSPI 010/011/101 | x1,x2.x4 ¥ Flash (E{E M 3240 S0 & £uR it
ITHE
®  MSPI In#E sk Dh s kWG 22 5 8tk
N SSPI .
SSPI 010/011/101 | x1,x2,x4 ® FPGA £}y Slave, @it SPI#:1M
AN Flash (B AR ESA4) sEEEd &
B THCE
Master FPGA £/ Slave LA, @it DIN #:11
10/011/101 | x1 0 M
SERIAL 010/011/101 | x S8 B B T
Slave A Host 383 DIN £2 % Arora V
SERIAL 000/100 x1 FPGA /= i AT i &
FPGA £/ Slave LA, i#iid DBUS $#
Master CPU | 001 1 A S 0 S P R TR
X8 x16,x32 4 Host i DBUS #: 1%} Arora V
H] oSt 1H L > rora
Slave CPU | 110/111 FPGA ™ Bt R
!
o UINfF—1t MODE & V%A 43 3 ORI 28 4F, TFEAE PINOUT FHhA
MODE J{IRZS .

o [IJTAG fit B i 5 MODE[2:0)% A8 &% .

32 ELEEM
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IMERO 3.2 MEEH

*® 33 WUHMLEEMTIR (10f2)
TR Bank JTAG Sla‘.’e Ma§ter Master SPI

(Only) | Serial Serial X1 X2 x4

MODE (CHL | M[2:0]=100/00 | M[2:0]= M[2:0]= M[2:0]= M[2:0]=
[2:0] 0 010/011/101 | 010/011/101 | 010/011/101 | 010/011/101
MODE (S #i50)
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 ™S ™S ™S ™S ™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 1 J J J J J J
PUDC_B 3alll |y J J J J J
EMCCLK 3/4 - - EMCCLK EMCCLK EMCCLK EMCCLK
CSI_B 3/4 - - - - - -
DOUT_CSO_B 3/4 - DOUT DOUT - - -
RDWR_B 3/4 - - - - - -
MCS_N 3/4 - - - MCS_N MCS_N MCS_N
D0O0_MOSI 3/4 - - - MOSI MOSI/D00 MOSI/D00
DO1_DIN 3/4 - DIN DIN D01 DO1 DO1
D02 3/4 - - - - - D02
D03 3/4 - - - - - D03
SSPI_CS_N 3/4 - - - - - .
D05_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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IMERO 3.2 MEEH
* 34 B/HLEEMTIR (202)

. Master CPU Slave CPU
AR Bank

X8 X16 x1 X8 X16 X32
:\;:(())]DE (C Bz . M[2:0]=001 M[2:0]=001 11\/:[2:01=110/1 |1v|[2:01=110/11
MODE (S #i=)
(1401 7 M[1:0]=00 M[1:0]=00 M[1:0]=10 M[1:0]=10
RECONFIG_N 10 N v N J J J
READY 10 N v N J J J
DONE 10 N J N J J J
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 DI TDI DI DI DI DI
TDO 10 TDO TDO TDO TDO TDO TDO
CCLK 10 CCLK CCLK CCLK CCLK CCLK CCLK
CFGUP 11 N v N J J J
PUDC_B 3/4 N J v J J J
EMCCLK 3/4 EMCCLK EMCCLK EMCCLK - - -
CsI_B 3/4 CSI_B CSI_B CSI_B cslB csiB csiB
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 - - - - - -
DO0_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 - - - - - .
DO5_SI 3/4 D05 D05 D05 D05 D05 D05
D06_SSPI_CLK 3/4 D06 D06 D06 D06 D06 D06
D07_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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M E

3.2 EEW

FC B ARG & 3-5 s

R35EMEN

B A AR

DhRe ik

MODE

Hie B AL AL RS 5

ENBLEE TS, KA, WSS Ehr, &2k 3-bit 7% .
FPGA 7£ b i s ik % RECONFIG_N J&, #{4-H¥% MODE 1f
NN BB, e FEED 255 FPGA 7= & MODE &
X R B A A AN A . TR BRI A H AN, A
ZHE MODE 8 IR 58 A 25 ok, K325 HioK 1) MODE & JHIfE 28
A ES O, BARIE S M N AR ) PINOUT Fit.

MODE & JiI{£>4 GPIO B, wI F{E input B¢ output 2844,

!

4 MODE {8 AR I, 75 22 5 b s sl i bk b fi & RECONFIG_N 7 fig
e

RECONFIG_N

ERFE BN, BECAMN, BAWE L. KA %,
FPGA 4t & 1) H B AL & A 2 Th e, RECONFIG_N $i{KHf
FPGA izt s B B R o 76 b fp R i B i v 45 00 R
Frmr P, SR E 5E 2 Ja mT AR

VERBCLE IS, 75BNk v FEAS DT 25ns (11K HLF e 2)
GowinCONFIG FtE#is, {F#s1Fi%E MODE & B8 i mEk L ks
AR . F PR DUE S g S I AR R LR B, NI iL B E SRR R
fil R ZRAFHTERTICE . F 7 AR B R e R R
M AR B i RS

S H N GPIO B, HEEAME output 2550, A Raic B i R s ik
17, FF 52 H RECONFIG_N & JHIr 75 HAia (& o s i B b
H I R A BE A

READY

inout BRI, NS 4, open-drain #idi. EHCFERL HRA
READY $i & FPGA A feiE47 I B # 1.

AR RN FPGA MEPRES AT D TRCE . U8R &0
BT, READY (55 B A b sl FE AR 56 BB A oK 58 A
READY 155 Ak

F P 0] LU I AR READY {25 BLZEIR 33 hnakid 72 .

fE4 GPIO B, A] & F-A input 2 output 2574, READY HIfE input 3%
B GPIO B 75 PRAESE b L S e B i F p ANl 730 L B A, 5 0
FPGA Al ik IE R E -

DONE

inout 28I, N EBE5Y_EF7,open-drain #itt. FPGA M ) IbR
HfES, BB DONE /55 Hif.

VERBCE B, 28 output 287, W LAFE /R FPGA 4pTHc B il f2
S

® DONE (55 NmE T, FoRasfl O AR TAERE;

® DONE {55 NKH-F, FRoRECE I FEAR 5 Bt & R

F P AT I A3 A A% DONE 13 5 BLIETR 231 M g 72
RECONFIG_N 5 READY &K HTRESES, DONE {55 2 (R
EMRHSTIRES . [ JTAG HLERL E SRAM it 2+, DONE 5%
PHERAEZHEE L.

YEh GPIO B, w] FI{E input 5 output 257, DONE 1 input 257!

UG714-1.0.2
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3B 3.2 B BEEW
B HIREHIR
] GPIO I 75 (RIEAE b B K e B el R Fp AN A0 L G, 75 DU T
45 5 FPGA Tk N P AR .
(ST == N S N
JTAG e B AR I R AT I A 78 A
TCK fE4 GPIO B, wJFAE input B¢ output 2844,
¥
fE8 GPIO B, FEHatReast Lo nEd b E MRS e, PRk
JTAG #8584
YRR B & RIS, BN, Wsy b,
T™S JTAG Mt B AR A B AT B0 N E L. 12 GPIO I, W FAE input 2%
output 287,
(T = 1 i by NS o 7 S e A
TDI JTAG Mt 8 A A AT EHE N E L. 1E 24 GPIO I, W FAE input 2%
output ZEAY,
YE TR B A i, ST s .
TDO JTAG e & A A R AT B0 4 2 B . 1F o GPIO |, w] FIAE input 58
output ZEAY,
Tie B AP, B TR JTAG il SSPI AR DL A it B B R [E]
ALK R
COLK o ST CCLK /E MM, i & s e .
o ST EHA: CCLK ENHH, 15NN E IR 2.
I
CCLK J93cBtIN4P{5 5, T bk RAFHILS 5 se et
PUDC_B VBT B I, SRR .
« 24 PUDC_B J{HL i, #$¢FHCE EEfEATE GPIO A #E_E
F HLRH
24 PUDC_B NI, 28R E a5 1L GPIO 6 E
i HLBH
PUDC B Wzl B aiEd 1 kQ (EiE) P, #E#T
VCCO3/4 5 GND.
VRN B B, RACAMIN . F T E A Al 3% i A e A
EMCCLK NJE GHHAT T NS B R 29« T3R8 FPGA 1] LIk £17)#
% EMCCLK {E A 4hiE
o 4T JTAG FIMAEER: EMCCLK o] LAAIES:,
VE N B & I, KA N . CPU B N ik N5 5, (KHLF
Hio
o XFTE CPU #izl: BB —A 1 kQ (HHE /N K FLZER:
CSI B #| GND.
o XFTTFM CPU #x: Ah#pfic B il #s 7] iy CSI B ks I
FEIC B 28 E, BUEAG L RERC B P iERE 3 i FPGA 1) CSO B &
Jin
CSO B VE NI B G INE, KNt . CPU R R ik S S, T4k
- BEFC B P ERE R R FPGA ) CSI_B & i
DOUT VE R E S Iy, KA1 . DOUT &2 165 51T B 1 5UE
UG714-1.0.2 10(73)




M E I

3.2 EEW

B IAA TR

e ik

t
* Xt Serail il SPI (fXFR x1) #i3: fEHATH LT ERZL D] T
FPGA ¥ DIN &1, 1EAJG— a8 .

RDWR_B

VBN E SRR, 5FNHN .

CPU RBlEM AN S a5 58 EH: 24 RDWR_B A& i
FoRIEEIE: 24 RDWR_B K PN R 511

£ GPIO i, W] HE input B¢ output 2874 .

MCS_N

ENFCE BRI, A .
MSPI it B EES, REFE K.
1E4 GPIO B, B FAE input B¢ output 2844,

MOSI

TENICEE R, KA g%, #4508 Flash 1) SI & . SPIx2 x4
LA A ).

MSPI P B 5 21 5 AT Bafa i 8

£ GPIO B, W] H{E input B¢ output 2874 .

MISO

YENBCLE & IS, BB N, #24M5E FLASH 1) SO Jil.  SPIx2 x4
A A

MSPI e B A A AT Em 4 N\

fE4 GPIO B, A F{E input 8% output 2874,

MI2

YE BB R, KA . SPIx4 At X

MSPI SR : 2%t & B P, MSPI SR IEREA 2% 4%
I HLFIRE, MSPI SR A E o 2% madad 4.7k i PH_E 357 2%} 5 bank
fJ VCCIO.

fE4 GPIO K, A F{E input 8% output 2874,

MI3

YERBCE R, SRECNHH, PEES bhi. SPIx4 Z-AE XA,
MSPI i B8 e B 0 1K H T A 2. rlidEad 4.7k HIBH -4z 26 B bank
f) VCCIO.

YE8 GPIO B, ] HE input B¢ output 25744 .

DIN

TENFREE N, 8RN . DIN 2 &7 SdEim N .

« X Serial f1 MSPI f30: DIN MEdEdasa s 7750, BRIAR
B F7E CCLK _ETH KR

« XIF CPU #:: DIN 522 IiaeE R, MfE DO1 HdRER .
YE8 GPIO B, ] H/E input B¢ output 274,

D0~D31

inout R A,

<XF T CPU #5X, /E A% 4 N\ fan H 7 I o #3102 1 0 RSl T 25 A5
N x8. x16 BL#H x32 BT .

V£ GPIO I, "] HIE input 5¢ output 2574 .

SSPI_CS_N

VENPEE RS, BRI TE 4.7k HBH R EI%TN Bank £
VCCIO.

SSPI B BB kG5, (KA.

f£2% GPIO i, ATHE input 2% output 2% ,

SSPI_CLK

VENECE S I, RACNHN .
SSPI it B 2 1 B ey N\
YE8 GPIO B, w]HE input B¢ output 2744,

UG714-1.0.2
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M E

3.2 EEW

B IAA TR

e ik

Sl

VRN B I, KA.
SSPI it B = ¥ AT HE 4 N
£ GPIO i, W HAE input B¢ output 254 .

SO

VERBCE B B, SRACNHH .
SSPI it B A 1 B AT B i D
fE4 GPIO B, B FHAE input B¢ output 2874,

CLKHOLD_N

PENECE IR, RACA N, ATiEd 4.7k HFH b4 2%5 B Bank 1)
VCCIO.

SSPI R Ep e Bl % H T AL

fE4 GPIO B, B FAE input B¢ output 2844,

SSPI_WPN

PENFCE BRI, AN, ATiE 4.7k HFE 47 2%5 B Bank 1)
VCCIO.

SSPI SR E I 2% N P, SSPI X M IEEE R M5
K H P, SSPI XS R I ER1E TR

fE>4 GPIO K, A F{E input 8% output 2874,

UG714-1.0.2

REEMEN

NERHSEE 110 MR 2, &SI FPGA 7= SRRk it B
EHBENEIE /O A . Fra R0 FPGA b L JE ARBEAT AR AT IC & R 1F
Z AT, SEEAMRKE RN EE WA H . BIERDE, S
F PR, 42 MR R P a4 26 ) S PR 46 0230 20 T A B ) T i
!

F P B B I R U, 75 0 DR AR S SR 46 B R S AN RS i 284 O e B e A

He B IR ISR 3-6 TR
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M E

3.2 EEW

% 3-6 AL EEME LN
BE AR BEE T i
BRORAS TMS, TCK, TDI, TDO {F N+ F i & & 1 .
JTAG PORT!"
BE NEE 1/0 TMS, TCK, TDI, TDO fEfit B 45K 5 1/E N GPIO.
N CSI_B, CSO B, RDWR_B, D[0-31]#1 CCLK £~ H
£ &
BRUSS AL
CPUPORT CSI_B, CSO B, RDWR_B, D[0-31]#1 CCLK 7£ A & 4%
j{: 2 D D> - =w]
BRENEEIO | e GPIO.
BRI SSPI_CS N, SSPI CLK, SI, SO, CLKHOLD N #1
- SSPI_WPN /£ % F i & 5 1
SSPI PORT
B 6 1O SSPI_CS_N, SSPI_CLK, SI, SO, CLKHOLD_N A
- SSPI_WPN 7Efit & 45 55 /£ 4 GPIO.
T MCS N, MISO, MOSI, D02, D03 fl CCLK /E~% H
BRURES fos
BRI fic & B R
MSPIPORT MCS N, MISO, MOSI, D02, D03 f1 CCLK {Efit & 45
BE I O # 5 {EH GPIO,
SERIAL ERUIRTS DIN, DOUT F1 CCLK k% i & &
WE N 1/0 DIN, DOUT f1 CCLK 7EiC & 45 K J51E N GPIO.
ERUIRTS & Hic B
RECONFIG_N
WE NEE /0 fic & 45 51 j51F A GPIO output
ERUIRAS & i B
READY
WE NE 1/0 fic & £ WA 1E N GPIO
IR = I Hic B
DONE
WHE N 1/0 Bo & 45 5 1EN GPIO

!

o [1] AT LA N #Z s JTAG_SEL_N 155, ¥ JTAG &K E i E 10.
o [2]JTAG E M T Ttk Ll #2 b TCK 53 TMS A& Fase, LABG#E iR fih

K ITAG 545

M 1F 55 I %K.

EBo¥SHCFRHLEENSE A
W R R E B S
1. TG 2 AR SR A oA R TR
2. {ESREF:FEFE “Project > Configuration > Dual-Purpose Pin”,

WK 3-1 Fios;

3. AR I B G B R R A S D

UG714-1.0.2
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3RCE N 3.2 EEW

E3-1REEHNERRE
Dual-Purpose Pin

v Global [ ] Use JITAG lar 1O
General se as regular
Constraints [] Use SSPI as regular IO

v Synthesize [] Use MSPI as regular 10
General

v Place & Route [] Use READY as regular 10
General [] Use DONE as regular 10
Voltage ] |
Place Use RECONFIG_N as regular 10
Route []Usel2C as regular 10
DuaI—Purpfose ST [ ] Use CPU as regular 10
Unused Pin

v BitStream
General
sysControl
Feature sysControl

OK Cancel Apply

UG714-1.0.2 14(73)




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, AhaBitgiith n] DL/ERC BN ehi,  HAS 240 ik
Wio N U T BCE P

3-2 FHEALRER SN

OSC_CLK

EMCCLK [ EMC_CLK_DIV EMCCLK )
config_clk

oscC OSC_CLK_DIV ‘u se_emc_clk

3.4 JTAG ELEHER

EE SR FPGA 72 i JTAG it B A X754 IEEE1532 i fl
IEEE1149.1 il S HlbriE .

JTAG At B AR 22 EURFREEE S5 A B e - 3k FPGA 7= dh )
SRAM ', HHGIBEHIEER. FoFIEIrH BN FPGA M il sL
i JTAG B B

3.4.1]TAG B EER EEREE

JTAG fic B e R A 3-3 fin, BkiERE LS5 R E K
BT
3-3JTAG BEEEREETER

FPGA

TDI

JTAG PORT

TCK

Y VY

T™S

TDO

A

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

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

3-4 JTAG ¥O4#25MB Flash B REE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS_N
JTAG PORT
» TMS Ml | DOUT
< TDO MO » DIN
7!
N JTAG 2 9mfE s Flash R =K.
34.2 JTAG B EREAFFE
JTAG B BB 1 7 B an &l 3-5 Frs .
B 3-5 JTAG Be ERA K FE
| Tj_clk :
>
: : Tclkh |
TCK
T™S \:4—”4—}:

1
Tj_tmssu  Tj_tmshd

XX )

-
X

TDI <

I
Tj_dsu| Tj_dhd

TDO <

2l

I
Tj_ dvId

BB SE& K 3-7 .

UG714-1.0.2 16(73)




3 ACE LM 3.4 JTAG Fe BB

& 3-7JTAG BL B FESH
SR | ZHE X m/ME = INI] Fafr
Tj_clk JTAG TCK clock period 10 - ns
Tj_tmssu | TMS setup time 3.0 - ns
Tj_tmshd | TMS hold time 0 - ns
Tj_dsu TDI setup time 3.0 - ns
Tj_dhd TDI hold time 0 - ns
Tj_dvld delay of TCK to TDO - 3.0 ns
Telkh The time of clock high level £Z'§;)k cycle ) £g'g§/’ok cycle) | _

3.4.3 JTAG HXE B HRTE

JTAG EXFi54

TAP K&l

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

1 CErEST-Loelc-RESET}
o

o(" [ RUN-TEST/IDLE ! —.[SELECT_DR_SCA@1—.[SELECT-IR-SCAI\BJ

UG714-1.0.2 17(73)




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 .
VE!

ZREAE AL CPU FIAMK .

VE!

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 F IS B A7y

BRCEH AL AN, RSN AT P2 A AR AR .
o {E4W A (IR i
o HEwfray (DR) .

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

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

e [ e

™S
0 I @ . -
Tap states [N O SHIFT-R @ XD XB
(@ :Select-R-Scan @ Exit-R (&) Run-Testdle
[Z) -Capture-R @ Update-R
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M E N 3.4 JTAG Bt B R =
& 3-8 BIESFEHJINCIFFF
L= S e e Y o o
™S “
TAP States .-( a SHIFT-DR
(1) -Select-DR-Scan (3 -Exit1-DR (B :Run-Test-dle
(2) :Capture-DR [4) -Update-DR
!
fEm - 5148 Arora V FPGA 1, 184 ZifF s e KN 8 1 ;
R4 P B B A a, Bl s A as K B n] A2 4k
B28¢ ID CODE 247/
ID Code Bl JEDEC ID Code, & FPGA Z3{Fi— /N 3EA bR,
=1z~ FPGAID Code KJE4 32 fir, FRIH T &= FPGA K ID
Code.
%% 3-8 Arora V FPGA IDCODE
Device IDCODE
GWH5A-25 H0001281B
GW5AR-25 H0001281B
BEH FPGA K464 72 0x11, LR PR LLEEL GW5A-25 ID Code A
P JTAG 1 TAE 7 .
1. TAP Efi: TMS B NG, ESRIEZR/D 5 A5 E 1,
2. BAPIRESHIM Test-Logic-Reset #| Run-Test-ldle;
3. FEFPRENLE Shift-IR, MHEAKAL 46 %1% Read ID 54 0x11, i
il (BJa—Ahn) KIERI RN sPRESYLE] Exit1-IR, B s &K% FT
TMS & T, £ 3-9 4 H 8 M8 HAN &i% 0x11 i #&+ TDI A1
TMS WEARLL, B 3-10 Frs.
% 3-9 %1%£1541#E% TDI #1 T™MS H{ETL
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. BEPIRENL, M Exit1-IR £3d Update-IR & 71 %] Run-Test-Idle, Jf
7E Run-Test-Idle iz17 2/ 3 /Mt 4 ] #1;
UG714-1.0.2 19(73)




3 ACE LM 3.4 JTAG Fe BB

5. BIPRASHLE Shift-DR, %ki% 32 MHeh AW, IELEEE 32 AMiteh ik
IEHT, B TMS NG, 58K 32 NHeh E IR EE, Bk Shift-DR 2|
Exit1-DR. iXHia], %&i% 32 PEHehEI a3z 32bits #dE, HI A
0x0001281B, #n&l 3-11 iz

6. IRAEF 2 Run-Test-ldle.

& 3-9 i£HY ID Code WKiSHRIZE

( Start ) l
l Move TAP to Shift-DR

Move TAP to Shift-IR l
Transfer 32 clocks to get ID
Code
&
Move TAP to Exitl1DR
Transfer
Read ID Code(0x11)
instruction (LSB)
&

Move TAP to Exitl-IR Move TAP to Update-DR

: l

Move TAP to Update-IR

Move TAP to Run-Test-ldle

\ 4
Move TAP to Run-Test-Idle

e D

3-10 iZEX ID Code ¥§£-0x11 i) B FR
LA N I o A

1ol IR0 IR1 IRz IR2 IR4 IRS IR& IRT

Tap states MY @ ¥ @ SHIFT-R @ X @

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

3.4 JTAG Bt B

1 2 3 4 5

TCK

T

[# 3-11 3B ID Code ¥iB&H F28iH0IH

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

UG714-1.0.2

: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, FJHIHIWr 8RR, G025 %Dl wakeup. =&
FEAE B R EE

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

Status Register 115 XLiGZ% 5.1 & T4

257 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
ZIa 2 1E R 2 AE FPGA M flash ARiseHUCER i SO, I & 2 SRAM.
i JTAG Kk k1% Reprogram (0x3C) #54. Noop (0x02) 1§
4, AAESRE MR, AR Fflk Reconfig_N &l .
R SRAM
HEHACE SRAM I, 7 ZEER CAFAE N SRAM. JiLREMN T
& i% ConfigEnable 54 0x15;
K i% SRAM Erase 164 0x05;
}i% Noop F54 0x02;
ZER} 5% Run Test 2~10ms;
1% SRAM Erase Done 54 0x09;
) i% ConfigDisabled 154> 0x3A;
1% Noop 1654 0x02, 4hRiffe:

N o o b~ wDdh e

!
fE 1% EraseSram (0x05) 154, Noop (0x02) 2 J&, H4h Bk i a2 45 HsE g o2

21(73)




M E

3.4 JTAG Bt B

UG714-1.0.2

. E SRAM

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

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

L JTAG #E%, TAP E147;

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

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

Ki% Address Initialize 154 0x12;

& i% Transfer Configuration Data 54 0x17.

R4S F] Shift-DR (HiE 37 74%), ¥ Bitstream Data M mifi T 44
(MSB), BN RIE, REHEIER NS, FFZE] Run-Test-ldle

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

N o o bk~ w0 Db PR
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3 ACE LM 3.4 JTAG Fe BB

& 3-12 it E SRAM %12

( Start >
Check
ID Code

SRAM Erase (Option)

Transfer
Config Enable Instruction
(0x15)

:

Transfer
Address Init Instruction
(0x12)

l

Transfer Write Instruction
(0x17)

l

Transfer Bitstream(MSB)

l

Transfer
Config Disable Instruction
(Ox3A)

l

Transfer
NOOP Instruction
(0x02)

)
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M E

3.4 JTAG Bt B

4w%2 Flash
JTAG ##: SPI 4574} 25 Flash

RS T B P E T JTAG #54L 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 #R2 SPI Flash HiE~=E

Check ID
Code

Read ID Code

)
\ 4

Transfer Program_SPI
Instruction (0x16)

Y

Program SPI Flash
through JTAG

Y

Send 15 TMS pulses

Y

Hold TMS high for 8
TCK clock cycles

A 4

Transfer Reboot
Instruction (0x3c)

End

UG714-1.0.2
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3 ACE LM 3.4 JTAG Fe BB

TCK

TAP States

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

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

4 5 X6 X7 4 (5 X 8 X 1

DR7 DR6 DRS DR4 DR3 DR2 DR1 DRO

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

@ shift-DR

® Exitl-DR

® Pause-DR

@ Exit2-DR

(® Update-DR

SVF (E &) HERSf5 Flash

SVF EHiix 52 IEEE 1149.1 (JTAG) B & E HiEEIITE . SVF LUE
BRI R A 0 I JTAG 5. SVF U@ ik 75 R N\ 28 1F 55
s R, ok JTAG #/E. Zwfe T EAEA SVF SUHE RN, FIHAETE
SVF X AEH 15 BXF FLASH Zife. iz 2w 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

I\
y

Transfer Program_SVF
Instruction (0x1B)

y

Program SPI Flash
through SVF

y

Transfer Reboot
Instruction (0x3c)

End
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3 ACE LM 3.4 JTAG Fe BB

E.E OTP

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

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

Check ID
Code

Read ID Code

N\
A

Transfer ISC_Enable
Instruction (0x15)

A

Transfer
Prgm_user_data
Instruction (0x2A)

Y

Transfer User_Data

A 4

Wait 3.1ms

A

Transfer ISC_disable
Instruction (Ox3A)

A

End

EH OTP
2L OTP HdlE i A R AR
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3 ACE LM 3.4 JTAG Fe BB

[& 3-17 3B OTP B HIZE

Check ID
Code

Read ID Code

h
v

Transfer ISC_Enable
Instruction (0x15)

\ 4

Transfer
rd_efuse_all_data
Instruction (0x2d)

\ 4

Wait 0.036ms

A 4

Transfer rd_user_data
Instruction (0x2B)

v

Wait 0.6us

A 4

Read User_Data

\ 4

Transfer ISC_disable
Instruction (0x3A)

End

BliEsc
BIRESCE, IR o A EOR SR s s I Ak
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3 ACE LM 3.5 SSPI Fit &zt

3.5 SSPI Ef E{&E=

SSPI (Slave SPD) EtE MR, Bl FPGA 1E M8, H4haE Host i
i SPI 04 & =2 3k FPGA 77 kAT e B )i A2 .

3.5.1 SSPI il 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~ EE
Host FPGA
CLK » SSPI_CLK
DIN [< SO
DOUT > S|
CTRL » CLKHOLD_N
CS N » SSPI_CS_N

[ SSPIL B 2 )i FPGA i it B [ o w B A1 3-19 By
7INo

3-19 % FPGA &% ~=E

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

SSPI BB EMIBR 7247 H M SRAM BLE#HAESL, & 9mfE FPGA
4hE6H SPI Flash, Zif% Flash #:/Ef¥) MODE {85 SSPI Ft & A& xUH)
MODE {EAHIR], HI /Al LAE Gowin ZFE 8 ik £ R AL B 8 5 N\ SRAM
BN Flash. 52 WA Flash I#ai, 7 25k MODE {E i %y MSPI
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3 M E B 3.5 SSPI it &Kt
MODE,  jmilid = #r HEfh %k RECONFIG N filiz MSPI hn#k.
SSPI # M 9w s Flash BZER R & Bl W&l 3-20 Frx.
3-20 SSPI 4w#25MER Flash EEHEREE
Host FPGA Flash
CLK » SSPI_CLK CCLK » CLK
DIN [« SO DIN [« DOUT
DOUT » SlI MOSI » DIN
CS N » SSPI_CS_N MCSN » CS_N
CTRL CLKHOLD_N
UG714-1.0.2 29(73)




3 ACE LM 3.5 SSPI Fit &zt

3.5.2 SSPI fi B R A E

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

3-21 SSPI FL B it 2R A
|

I
Trec : Tc

A

|
I
I
ek IIIII g il !
)1
I
L | |
done Pup | : :
| | |
miso2 | : : /‘\—
| | |
I
msol |_| |—| |_| |_| I
| I
| ]
SR | ZHE X JAUE L XA
Tc SSPI mode process time 32 ms
Trec The time for MSPI to send a single command | 8 ms

SSPI At &AL 7 E & 3-22 fis
3-22 SSPI FL EHE AT FFE

| Tsspi_clk
«—>
I | Telkh, |
| >
CCLK l
I |
I I
sspi_enablen © | l— 3
e
Tsspi_csu, | :TSSpI_Chd'
I
| . !
sspi_si (and other [ ' |
input data pins) < >Q I : >< | >< >
o |
Tsspi_dsu [ Tsspi_dhd
f
SSpi_so < >< [ ><1I >< >
|
>
:Tsspi_dvld

i P2 5unk 3-10 Arw.
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IMERO 3.5 SSPI it & =
7 3-10 SSPI AL BRI FF& ¥
ZHAIR ZHE X w/MA NI 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% | -
Friwi 2 EHEER A, SSPI LA /= 3K FPGA /™ it T A, &
0 2 LR 264
e SSPI#I11fifE
| HE IR AC B AT VG B RECONFIG N A% B A58 1/0 IR
o I E
BT b A I P kb i & RECONFIG_N & .
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M E

3.5 SSPI fit B

3.5.3 SSPI £t EiS

UG714-1.0.2

4 FPGA #bF SSPI #i:C, @i 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
MENTUREETT, RAREGEETFZTHENT, TUREETF A LLZT
B CTNFRH 0x00 £R).
£ 311 BERS

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 H48 420N+, 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¢
FHRA G kLA 32 NHeh, s ID CODE #idi¥ LA MSB M
DO K IRALFE H K
3-23 3£HL 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#/ESAL, & Xt M 1
G AHIAT,
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3 ACE LM 3.5 SSPI Fit &zt

Write Enable (0x1500)

fEf E SRAM (5 Features) i, fifif] Write Enable (0x15) 54 #EA
WA RER R, &R LAE 2 5 $dE Write Data (0x3B) 54

[&] 3-24 Write Enable (0x15) R RE=E

< — -0
o 7 S v S w— > 7,
CS \ {

Write Disable (0x3A00)

RILEHAEE G, 7% Write Disable M\ ZidE i rFE . B 57T
MR R e%, AR REN TARIRE .
[#] 3-25 Write Disable (0x3A00) BFFREE

1% _EiRBIAN 4, 0x1500 F1 0x3A00 F54 HIRF FR3EA—5, fh4-#H02
£ CS R TJaJTah, IHfEfR & tEimos i) fim CS, AR AN 1454
A 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM).

Erase SRAM(0x0500)
B4 7 5 WriteEnable/WriteDisable —%k, X Z#454HN AN
0x0500.

MR RIEE, FTIEBZED 10ms DUETE 2 HAT 78 .

Write Data (0x3B)
%‘ﬂ“ﬁﬁﬁ WriteData (0x3B) 54 E#%[n FPGA ¥ & A& EE i S A
B, RS AEES, CS —HAATLHE .
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M E

3.5 SSPI fit B

UG714-1.0.2

[&] 3-26 Write Data (0x3B) B REE
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
[& 3-27 SSPI B2 & SRAM HiiEE

( Start )

\ 4
Read Staus
Code

Erase SRAM

\ 4
Init Address

A 4

Write Enable

A 4

Write
Bitstream
Data(MSB)

y

Write Disable

A 4

End

3.5.5 SSPI #%%Z Flash

P E LK 3-28, w5ttt SSPI 1 FPGA Ki%+454
“Program SPI Flash” (0x1600) 54, 5¢f/5 FPGA 1] L% & SSPI £
Flash, Host %iff] SSPI 7] LAE #5275 if] Flash, 4 Nkt nl DA% Flash (1)
FHOGHT 350 AT ST -

VER, M Flash SHCEHEE,  [Bl)E0E & 1818 —A Bit. {541 SSPI
X Flash ) IDCode I, 75 ZA4N R 1% — Nk T sk B i Ja — 7
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M E

3.5 SSPI fit B

[%] 3-28 SSPI fig & Flash KiEE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Fash
following SPI timing

End

UG714-1.0.2
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3 ACE LM 3.5 SSPI Fit &zt

3.5.6 SSPI x4 A& SRAM

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

3-29 QSSPI fit 8 SRAM 2

1 Start )

A 4

Read Staus
Code

N

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

< I

Init Address

A 4

Write Enable

A 4

Write Data
0x6B
(QSSPI)

A 4

Write Disable

End
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3 ACE LM 3.6 MSPI it B

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

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

QSSPI Write Data (0x6B) i /7 B4~ B fTow
3-31 QSSPI Write Data (0x6B)f+ [

sclk [ UUUUT _uuu UL

SSPI_CS_N ] | RN
ot UL oeee---ooee-—
10, OO OO
10 10,0,0/0an0/00:0e
i e e ]
3.6 MSPI LB &5

MSPI (Master SPI) At &M, Bl FPGA 1F A 2844, Eid SPI #:10
F MM Flash SEELE R B 52 iic & 1)L 2

MSPI Bt &id#2: Kf MODE & i & v MSPI R, ¥ FPGA E¥r L
HL A HL P ik i % RECONFIG_N &, #5418 AT WAMNEE Flash S LE R
T, e E L.

WRHE MSPI B B ARrE, H7 AT DUSEBLZRE T R 75K 24 FPGA A
HTARIG, HATHHFR, H AT UK E B s I 2 5 N\ FPGA S
Flash #/F 1, R THo6 I il RECONFIG_N s ¥ E L R 55
T o
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3 ACE LM 3.6 MSPI it B

3.6.1 MSPI i BN EREREE

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

3-32 MSPIx1 B EER EEREE

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

YE!

o [1]MSPIx1 H#i=uH: 2.5Mhz~105Mhz

o [2] BUAELE N MSPI X1, 3Byte FHEAEN, AI7E EDA #fHp o ik B LASRTH gt
If] 6

3-33 MSPIx2 ie B R EEREE

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

!

e [1]MSPIx2 #iZ{uH: 2.5Mhz~105Mhz

o [2] BRIABCE N MSPI x1, 3Byte FhEAEI, TI7E EDA #f A 58 oo st B AFR T+ I # iy
8] o
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M E

3.6 MSPI it B =

[# 3-34 MSPIx4 Bt E{= R EEREE

FPGA

CCLK
MCS_N
MOSI
MISO

D02
D03

\ 4

A 4

A

\ 4

A\ 4

A

Y

vE!

Y

SPI Flash

CLK
CS N

100
101
102
103

o [1] MSPI x4 H#i#ulH: 2.5Mhz~105Mhz
o [2] BUAMCE N MSPI x1, 3Byte FhAR, W7E EDA #FHh 31 Btk & LAR T hn#it

[ o

UG714-1.0.2
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3 ACE LM 3.6 MSPI it B

3.6.2 MSPI L E1R B A

MSPI i & 4% A 7 B an ] 3-35 s o
[# 3-35 MSPI Bt EERETFE

| Tmspi_clk |

|

I | Tclkh |

D —
CCLK l
FCS_B W 2474—

I
I
I
|

|
I
I
Tmspi_cvid | Tmspi_cvid
I
MOSI (and other |
output data pins) | |
«> |
I I
| Tmspi_dvld |
|
MISO (and other I
input data pins) |
— e
I I

I
Tmspi_dsu | Tmspi_dhd
I

AR P Z 8Nk 3-12 Fiw.
% 3-12 MSPI EL BRI FESH

SRR ZHE X m/ME 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%

UG714-1.0.2 41(73)




M E

3.6 MSPI it B =

3.6.3 MSPI X Al BERTE

UG714-1.0.2

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

3-36 MSPI 2R B B 72 E

) 4
First Boot

[1]

Y

v

Second Boot

[2]

Manu-mode

Y—> 3]

N

v

User-mode

A 4

o [1] BRINELE P& —Un#ky MSPI x1, 3Byte F-hk ¥ @it s, wI7F EDA #iFh
HORE, RTINS A
o [2] WI{E EDA B fF R 7 H B N Mk
e [3] Manu-mode ] Lt SSPI. JTAG # 1 5¢ R B F3h il & .
b4k, £ MSPI BT, il id 78 HRHR ST L8 I mspi_jump(0x6E)
M2 77, AT CLSEHE R ke nE bk DhRe, T EERRGE+H RiGS
i FLASH =S [a]
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3.7 CPU it B

3.7 CPU I E&ER

CPU [t & 2 1 37 KF 8/16/32 o7 55 (K ¥s S 2R B I XS 24 AT IC &, AT H
T8 R 2R B T 5 SR 8 T FE R IRl (R SRR B AR A AR K,
T A — X ) A T A ) T AR ) s EBRAIEIL R, AR BE
L IRVE NI BN EhYE, WIEL EDA 1B ik EMCCLK 1E Vit & i 4
Ui, B I A B AN R A
o 32 fifEs: HAHHIHZE Ny 50MHz
o 16 fiifEs: AN EHiZ N 100MHz

o 8 fifiz: HAKEHIZE N 100MHz

3.7.1 CPU Bl EENEETEE

UG714-1.0.2

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

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

!
FREA T CCLK Ahith, MBI T CCLK AN

i L EDR AN, i CPU AT & =3 S48 FPGA 7= ik T
B, BT LT &
e CPU #IN1fifE

S WK B BT — X B I RECONFIG N SR & Y 1/0 R
o JHIHHIEE

T b A E K T ik i &% RECONFIG_N % il
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M E

3.7 CPU it B

3.7.2 BcERTFF

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

Tepu_clk
14—»}
i i

! Tclkh |
P —
i

H H 1 1
Tepu_rwsu ‘ ! ! ' Tcpu_rwhd
i
csIB } 3 3
\4———h‘ -
i ~ I )/
| f
1 Tcpu_cssu i 'Tcpu_cshd
DATA (as input) —
i
< X X X )
Y 7
-—

' Tepu_dsu | Tepu_dhd
‘

[ [ [

[ [ [

RDWR_B / ; ; ;
—»!

! [ [ [

[ [

[ [

Tepu_s | | Tcpu_rwhd
T -
DATA (as output) ; X; X X
~>
Tcpu_dvid
R > 28Nk 3-13 fhr.
% 3-13 CPU BL BN FEH

ZHATR ZHE X w/ME >INz B
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
Tepu_dsu input data setup time 4.0 - ns
Tepu_dhd input data hold time 0.0 - ns
Tepu_dvid delay of CPU clock to output data - 8.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
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3 ACE LM 3.7 CPU Ml B

3.7.3 FELEEME
EE AR A T Host T DA LA ] B e B A . br)s, B
il #4 K RDWR_B {55 X B N5 #Hi| (RDWR_B=0) ¥ CSI_BfE%
HZE (CSI_LB=0), TFHREFFHIIRMENZ, RDWR_B WJift CSI_B Hi#
XS AR, BRI,
B 3-39 FELE LA AR 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 |
}
1 }
\ |
cpu_wdata[31:0] | [ wo [ wi | w2| ws][ wal ws]|
}
: |
cpu_rdata3rol | | | ro | ra [ R2 [ R3 | ra |
: +
]

ii—h‘

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

3.7.4 dEEEINE
s n s O T 20808 (BY Host) JoiZ$e (AN 8] W fic & 24 vt 11
Yist. Host Al L@ PIFH 7 N EFACE : didhis CSILB 15 58u@Ed
% CCLK.
3-40 HEELEE I EEF E
uohkow ] LT LI LML L L L L L L L L
cpu_clk_out
cpu_write_n —|
cpu_cs_n —| |

| |
cpu_wdata[31:0] | [ wo [ wi[w2|ws]was]ws] | we [ w7 | wa [ wo [ wio
| 1
I
I
»|

| invalid data while
| cpu_cs_nis driven high

|
<€

UG714-1.0.2 45(73)




3B 3.8 SERIAL it i

3.8 SERIAL B ERR

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

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

it o

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

Host FPGA

CLK [ » CCLK

Y

DOUT DIN

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

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

Tserial_clk

Tclkh

CCLK ] l | l—‘
oo (X X )

—ple—)

[
Tserial_dsu: Tserial_dhd

RN > 2K 3-14 Pios
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IMER 3.8 SERIAL it & #
# 3-14 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% | -
Frimi 2 B R AN, (1 SERIAL 106 & =2 F4k FPGA 7= it 47
BoE, 7L LT %A
e SERIAL #I11fgE
b H S TR C B BT — VO B RECONFIG N &3 8 A% 1/0 IR
o HENBIALE
BT E B RSP kot i & RECONFIG_N &l
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M E

3.9 j{LHE

3.9 FiLik
3.9.1 RITHRIERE

(EHATAIERET, BB DIN 3 MBI AC B AR, JFiliid DOUT
51 BRI B B R AL IR LS TR . I RIS (BRI s, B
N Device_1) w] PLALTF LA A Z —:
® Master Serial
e Slave Serial
® Master SPI

TR LN
e Slave Serial

¥

Master SPI % 4k T x1 #2.

NERAHEATHE R R =K, HA Host i Jthc E Device 1, #AJ5 i@
DOUT 5| AR LR 55 1 21 5 HAH B — & (BRI ) Device 2).
[ 3-43 BITHERREE

E E

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 H{THTEHE
J. T

UG714-1.0.2

FEFFATHAERE S, ORISR 155 I R F [ N A58 20 R i 804

fx L B T DL T DU ARz —

Master CPU

Slave CPU

PR D -

Slave CPU

3!

RSN ES RS (RDWR_ND AZiH 1K
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I/EHM 3.9 %{thE
TENFFI TR AR R, B ERLE Device 1, 518
“CSO” 5|k “CSN” 5% Device 2. —HX&AGERACE, A
MR &SR “CSN” fLi 2| 5 HALH F— k&
344 HITHIEERER
DONE| DONE L—{DONE
INIT_N INIT_N INIT_N
PROGRAM_N PROGRAM_N PROGRAMN | ———————— — —
DATA| DIN [31:0] » DIN [31:0]
CSN csl cs »(CSI Csol
CLK] CCLK »CCLK
FPGA FPGA
Device 1 Device 2 — — — Device N Device N+1 — — —

UG714-1.0.2
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4 P E A 4.1 Bc B

T -

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

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

4.1 B E A
R
4-1 tHFRETER
A [
Voltage } Done
[
\
[
\
[
[
[
[
g
[
[
[
[
[
[
1 >
|
Device Power Power Off Power Up Power On
Device Status POR | Configuration | User Logic

2 FPGA ] VCC. VCCO. VCCX ft o i ik /& 5t /Mt B g I
FPGA #E N30 fE: HEFa € H RECONFIG_N 4l 4N i 4 i
L>FPGA & H#8hi ik READY #11 DONE % {I>FPGA #]#44¢>READY #i
{5 KA MODE {8 > FR 47 e B 452 =X 15z U E B 5008 H e 50 >FPGA i
fi#>DONE $i >t N 1R
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4 P E A 4.1 Bc B

FPGA Jazhid iz b i Z R i Az, FPGA L H R n#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 &l 5 &M B UK, it 2SR elwEN
GPIO, # BARAIETE A B #5158 BT B AT TV 4R 1 B IR Bt A4S T 2 R FE e B 45 1

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

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

PR o
4-2 EF FEBEFRE
VeoVeocxVeco /
* Tportready h
Il
READY £
DONE /
4-3 R FT
RECONFIG_N Xﬁ ﬁf
1 Trecfghw g
READY 5 \: ?.i
rTrecfgtrd?n Treadylw )
DONE n—i‘
Trecfgtdonel
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4 P E A 4.2 ICE i

Arora V FPGA 7= A R i P S8R 4-1 Frow .
%% 4-1 Arora V FPGA FRmE#H EHBF RECONFIG N fit & B A&

SRR ZHE BAME | B&OKE
T POR #I| READY ] LF-#5 I 4E (Time from POR to the rising 23ms
portready edge of READY)
RECONFIG_N fik H1 ¥ ikt % £ (RECONFIG_N low pulse
Trecfglw . 25ns -
width)
T RECONFIG_N "F##1%] READY 2L AT AIEE (Time from | 20ns
recfgtrayn RECONFIG_N falling edge to READY low)
Treadylw READY ik H ¥ ik %6 £ (READY low pulse width) TBD -
T RECONFIG_N FB##+ %] DONE A8 H T ()i % (Time from ) 80ns
rectgtdonel RECONFIG_N falling edge to DONE low)

42 BcERTE

S Sk FPGA FHESE I AYIwG . B E SRAM Flng i 25 ] A
RE, HECERAEWE 4-4 Fios.
44 SE¥ Bk FPGA BB RIZE
e
M H B e 4 52 %, RECONFIG N & A 7 B R e B IRA&
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4 FCE A

4.2 ICE i

UG714-1.0.2

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 &[] |10, open drain #it, [FIE A 55 4
(EHHIZ9 4 100UA).

JE P AT LA 3 58 1437 i READY (force the READY pin low )R s il 4 4 1 46 hnk fr i
[ e
F P AT BLIE 5 ) Fi 4 DONE(force the DONE pin low)sk 4% 234 wake up [ ]
=)

A
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4 P E A

4.2 ICE i

4.2.1 FHAFF

4.2.2 Miak

UG714-1.0.2

B _E B R FE R, FPGA R _E L B AL (POR) HEL T 45 T4F. POR
FLE B DR AP 1/O 5 AL T = BEAR S 4% VCC/VCCX/VCCION HLJEHL.
24 VCC/VCCX/VCCION jifi /& T AR AL HL P (SR B I AL AN, A
[F) 2 F 42 I RPN ]), POR BN E IS S, FPGA FFUEVILE
tbiifE. 4 READY #1 DONE E5 k)G, #FEAvImIRE, Wk 4-5

Fhoso
[& 4-5 POR B RTFRE

tINTL

VCC/VCCX/VCCIOn
READY

VA

DONE

VA

R 4-2 5 T AF#AF POR BLHLE #2 IR EL I 71

% 4-2 FEIEH POR 1 ki EE

Y]l Lais

POR & i 425 HL U5

Arora V GWH5A-25

VCC/NVCCX/ VCC_REG/VCCIOA4/5/7

GW5AR-25

VCC/VCCX/ VCC_REG/VCCIOA4/5/7

GW5AS-25

VCC/VCCX/ VCC_REG/VCCIOA4/5/7

1E b E 7 g H Kk READY 1l DONE &G, &z 54k FPGA 37
RIHE N S VTUEIIRZS . FIUBAIRZS I B I 2215 B FPGA W HB I fic &

SRAM T fifi %«

FPGA i 2 LL N A7 26 Ja i HE WA RS -

o  WIMHMARAS T tINITL.,
e RECONFIG_N &N,

e READY & BIABAN R UK 5 il A1 o
TEVTGR LI B READY 45 BHIF L F I A«
e iR FPGA IE/ETRERAHBHIACE SRAM XI5,
o fENMN, PAMESREIHRK T LI IE FPGA B WTIGLIRES .
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4 P E A

4.3 ZEVEHIE

423 L&

4.2.4 Mg

5] READY &I FTHEE, FPGA #E AR EIRA. H4E MODE
GRS, Arel@Ed 2 MRS FPGA WAL E SRAM. 7F FPGA #
Wi lie B B (e, AT LA READY 4 B BN IR 24 . READY & s
B P FR NG B FE IE %, READY & K T 57~ FPGA i & Hi4E, AN
HTAE.

MBI T A R EROE G, FPGA i A\ MRS 3 B & 35 1
DONE IR&AL. FEMEDIRE T, FPGA 2K IKHEHT U FH1E:

1. fERg4m% =5 (GOE), FPGA 1 1/0 B & FLIRES, %€M 1/0 4
PRSI TR K DI RE . 8 B A4/ B A/ EAE 5 (GSR), 7 LABT bR AAE
S50 FPGA WS Flip-Flop R4

2. BiaRmEMIENAE T (GSR)MA RS N ILES (GWDISn), fif
Re4 R 5 NZE 1E{5 5 a] LA IE FPGA 125US N & RAM B Ea 1 E08E .

3. {iRESMES DONE & . {EREIRA T DONE & B2 — WU s
/0. W] LAIE e AR s fi Hi Al DONE & B 77 Uik FPGA fREFIERMLEEIRAS .
— H DONE i, FPGA M 5eiMeERA, S ANH P

4.2.5 AFER

AR, FPGA KL ZIPATEBOHZEIZH . FPGA K fREF
FEF PR BB A AR =R A

e HMEFIL RECONFIG N % i
o it AC i ] REFRESH #54
o HIJHATN EHFME
— B HILLL E=FEe0E, FPGA ¥ Bt N E i .

4.3 REMEE

UG714-1.0.2

M FPGA #EAT I, et — R E B R, &x
PRGNS S AR R T — RPN e Ry i i, VR By
MBSO T 52 1 L e RS .

AR KB = B

o FLEITIGHT, MALPAIF B shie & LURF IR A i SVA T

o [ilEIIFEA, F0F ST R A A B R 5

o MEZEMJA, SIFENTMRE, Bl —UIEmEEHEE K,
=B BRI TR I E BT .
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4 P E A

4.4 LR ARG B

B EFFoRRT
i 2 SR A AT HEAT RC B A, H S WL N DR
1. BEATHCE R R
2. JASNSMREEAT AT SO, P B s R 1 FPGA 77 i
3. EFELEAFIR B AN G G B AL AT S A S AR L B
R R, 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]
REREMATR, MoK CRC RS 172Uk bR LUARR i SCAF i
A HHEAL IERI S AN FPGA, BARFEUNT .

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

BoESERlE

B & e, R4 A P IR B RmARRC BEA R, 234 1 ELRr i S n 2 2
SRAM H5ERE B . AT hn# 3 SRAM T HIEHE, &z Sk IR
A R LR A ) R R B Bh R B T AL, AT ARG L SRAM
W
FE!

B2 SR S E Flash HOT7f% %2 41 415

4.4 LLFRMHECE

UG714-1.0.2

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

i AR DR B ) 2 e e AR, 7E FPGA 77 i (1 LLRRR
AR EGAIA T CRC B8 HEIF i B 1 24, Ky le Bl A Sei 12
A AR A, HRRAOBEE IOk iE S F, DONE {5 S hifi. W&
Tz e R RO e R B G AT P TR AT [T
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4 Tt B 1 4.4 HERRRCSC L E

4.4.1 B EixINIGE

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

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

o 2 P AR YRR ) 2 e B s B R I e ) 0 22 A i BRI, T A AR
PAFRBE AT RCE,  BEW] MRS M R i 22 42, SCREMSBEIEAR AT ol 341, ek
BRBEHMORRRE 1 P B i) 2 4=k

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. ez PR PR A N0 S A il LR S A 5
2. f£ Gowin Z f I A M 3 5 BIAE N FPGA;

3. CREIE I HURRR B IR B BT 2 5, A2 B AT IR et
(R ETy
HAR Mt e, S9AF e BRI BT IR AR, Bt RIS, &4 iE L
1, READY #1 DONE 155 Hifk.

EX

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

o AES HHKE: 128 fi;

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

® Lock: NIRIE AES HHRI %4, Zf8 4 H TR key FIEEARR, A
W ZE FE IR lock, M4bT8UE RS G, BB 5 B EE Fr A B 4 =2
1.

HBAMEEA
TE VA TR N I35 25 5 7 VR R
1. FTHF IR A oA S ) TR
2. TESEHAFHIEFE “Project>Configuration”;

3. i “BitStream” U145, ‘4Jit “Enable Encryption(only support
Arora)” FFEINEYUE, WK 4-7 P

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
HAREENA

fil s B AR S NTNE T

1. $TF Gowin 4w et

2. A FPGA 281F;

3. ABERE %R Security Key Setting;
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4 Tt B 1 4.4 HERRRCSC L E

4. {ESH A BN BTN RS E T R “Write” I E A F
FPGA, tn& 4-8 fiox.
18 MEBARERZE
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 -

R S S N RTh JE T DA R A B R B R 4 0l 5 BN AT I
il

EHENRIE, H P ATIEEE lock i K %40 “Hi8” 16 FPGA )
8, R AT A B SO 5N AR EOR E Rk P E iR AT B,
Wy I L2 it oy “17,

BCE MR YR, I i R S R AT S e P ILEC R A 4 e
M. RN PR G B 32 B R
!
r PR FPGA M BIRIIG AT A A48 0, MBS PIEM A A2 808 1 R {Exik

Beiml 0. B, FH RS AR TR S ON R % 81 v 00000000-00000000-00000000-
00000001, 2 J5i&ekitas 4 r) s AR B R A 22 1,
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4 Tt B 1 4.4 HERRRCSC L E

AES ZAGRIZIR(E
Gowin Programmer T H$2ft | AES ZH%fE T H, Hdiks
“Edit” # “Security Key Setting” i&IIRIA] FF 5 1Z T E, Wk 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

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

By “read” ZHIIX S ANK) AES BT FIRIRUE, USRI
AES R WoRE “ BATSORMIEHE”
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4 Tt B 1 4.4 HERRRCSC L E

# & Key (Lock)

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

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 N

Y
v

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
<Guaa > om )
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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B 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

Y

Transmit ISC Disable
Command (0x3A)

A 4

( Stop )
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4 P E A

4.4 LR ARG B

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

Check ID
Code

Y—»

Read ID
Code

N
\ 4
Transfer ISC_Enable
Instruction (0x15)

\ 4
Transfer Prgm_key
Instruction (0x21)

Y

Transfer Key Data

Y

Wait 3.1ms

v
Transfer ISC_disable
Instruction (Ox3A)

End

UG714-1.0.2
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4 P E A

4.4 LR ARG B

[#] 4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code
N‘
\ 4

Transfer ISC_Enable
Instruction (Ox15)

\ 4
Transfer Prgm_key2
Instruction (0x29)

Y

Transfer Key2_Data

Transfer ISC_disable
Instruction (0x3A)

End

UG714-1.0.2
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4.4 LR ARG B

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

Transmit ISC Enable
Command (0x15)

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

EFuse Command (0x24) voltage ready before program

A 4
Transmit Security
Command (0x23)

A 4

Note!
Transmit 128bits of data Setdata [127:125] as “1” and all

others databits as “0” .

Delay
800 ms
Y
Transmit Read ID Note!
Command (0x11) 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

UG714-1.0.2

B3R FPGA 77 i e B 3O U Atk 28, BFEI T ERE
BHSCARE I (ASCID SO RS A RS B kil X sk 3¢
KRS R R N fs, HAPLL “I7 FERAT R TERG R, HAbEs
e AAE . k& R SR E A v .bin, HABESTERER, I
SO FGEE TR G0 FE . F P AT RUE & = 2 AR = TR b i B AR
1%

1. I PRI AT

2. {E Process &I 44 i Place&Route %% Configuration /1
] bitstream;
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4 Tt B 1 4.4 LWRHR S E

3. 7 Bitstream Format i1k £ Text 5 Binary #%xCRIAT, 1]
4-15 7w

4-15 ELHFRENER

¢ 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

B SR R R B ) R 48, R 4E Ee Bl 5 H P RS, A

B RS R TR 4 I IC B SO RN, R 4-3 Fios
% 4-3 Arora V FPGA FFREEXH XD (RKER)

B BT HE OKHC B S

23040 7.3Mb
!
R B EE AR A S SO RN, HLBCE SR AT R 46 . {8 SPI Flash 1744
BN FEEH SR,
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4 P E AR 4.4 LEFR S E
4.4.4 Bo B XA MEETHC
FPGA v LIE N Master M Flash SzHU#E R A4 IFCE SRAM. 4
FPGA EHIIf#E Ready GG SR s iR S, MEsin#)s,
FPGA it 31| User Logic IRAS, Wik 4-16 Fiix.
4-16 LRFERREE
VoItageA } Ready } Done
A |
| |
I I
i Tconfig 'i
Device Power | Power Off Power Up Power‘On |
Device Status POR | Configuration | User Logic
iz Arora V FPGA 284 3 Rk MSPI B, B AMEE SPI Flash H A7 32HL
Bm It ic & FPGA, BN & SCAF R ER A 2.5MHz, & —> SPI it}
BRI —AN R, AR SO R/ T B E A FE K. MSPI 2L SPI
Flash (1] £ i K 3 #F 105MHz.
MR C B SR /Ny B 2 A B D 8 i RS [, G e ] 482
A—FE,
MSPI B SO Ik K 3R 4-4 s .
R 4-4 MSPI &= 8RR SO InEETH<
SPIx 1 m#EHM | SPIx 1 m#EHM | SPIx 1 in#kAn | SPIx 4 hn#ks
WHEE TG T E S =2.5MHz, H=25MHz, Z=104MHz, #=104MHz,
= e Tconfig fFJE K | Tconfig lE A | Teonfig i AAE | Tconfig M A
i (ms) i (ms) (ms) 8 (ms)
23040 7.3Mb 2920 292 70.2 17.6
PAEF B IR TR K 22, e A BRI E S8 i, BR TECE TS
FTE], A A& LI E] Tramp, R &ATG40 FIaT[a], AR E s fa)
HHJESMEAR, FEATNE. Ll FPGA M H RN e SOk SOt [H]
A N AR
MSPI
T nanre = POR I + Zdim it bR B0/ n #4522
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4 Tic B 411y 4 5SPI Flash £ 4%

4.5 SPI Flash 1%#¥

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

o

% 4-5 SPI Flash $#{E54
(S 54
Read 8’h03
Fast read 8'h0B
Dual output fast read 8'h3B
Quad output fast read 8'h6B
4-byte read 8'h13
4-byte fast read 8'h0C
4-byte dual output fast read 8'h3C
4-byte quad output fast read 8'h6C

!
ez 3k FPGA SCREH Flash B4 4 il 2/ —Fi 03 2 0B, AEHEANTHE
SR
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5 R 717 4 M Efuse 5E X 5.1 REFFH

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

51 REF T

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

%= 5-1 GW5A-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

UG714-1.0.2 69(73)




5 R A7 2 M Efuse & X

5.1 REHFHFH

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

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

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

17 sspi_mode

16 key_right

15 encrypted_format

14 security_final

13 done_final

12 i2c_sram_f

11 cmd_bypass_state

10 nj_active_r

9 auto_boot_1st_fail

8 prgm_spi

7 edit_mode

6 preamble

5 memory_erase

4 auto_boot_2nd_fail

3 time_out_r Timeout Error (1 R/xKAEHIR, 0 RRAKREHR)

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

1 bad_cmd_r Bad Command Error (1 &R EEHIR, 0 BRARE
)

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

5.2 OTP Efuse

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

GW5A-25/GW5AR-25 OTP 5 S n#k 5-2 iR
7 5-2 GW5A-25/GW5AR-25 OTP E X

Name Bit Index Description

User MISC 0~5bit (6bits) 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 AREXT keylkey2 XI5,
BT S5484E (3bit R+, REH
P bit BEE Y 1, WRRIZXIRARO.

102~104bit rd_key_lock[2:0]

ZIX A R, JTAG ANEEXT keylkey2 [X 15
(34T R E . (3bit KR, R
AW bit BN 1, WFRRZIX A RO

105~107bit prgm_fuse_user_lock[2:0]

108~110bit rd_fuse_user_lock[2:0]

112~114bit prgm_rd_dna_lock[2:0]

115~117bit lock_sel_key r[2:0]

XA R, RoRERE key2 X3, 15
EHE key X3 (3bit (EHEH, REHW bit
WEN 1, WFRRZXIEARO.

118~120bit prgm_user_misc_lock[2:0]

121~123bit rd_user_misc_lock[2:0]

124~126bit prgm_user_control_lock[2:0]

127bit reserved
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6 L HACEME 5t

6.1 ZHEFEGUE

6%iﬂﬂi$ﬂ*iﬂ-3&

E 544 Arora V FPGA 112 EC & The S F£F R IE I sh SR B ] 4
T Fe 2. TERD B R A 2 2, FPGA v Uik [eHR IhRE, #afR
W% ] LLIn#L, Golden [E44. £ B & Bhhg R AT Master SPI B B,

6.1 ZLER BRI

UG714-1.0.2

¥ Flash a1 %734 3 AN X 384371 47 f#% Multiboot Bitstream 1.
Multiboot Bitstream2 #1 Golden Bitstream1. | HL /58541 5 M 0 Hudik b
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