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3.1 iLERR

Arora V FPGA 7 (138K)3CHf 4 FBCE £ M, BEFIECE % N SCff— M

ol M B B AL T8, Wik 3-1 P

%= 3-1 EEEER
fic B A MODE[2:0]" | B fr 5 AH IS B
Master SERIAL 000 x1 g;g%%; gf%?ﬁ L DIN £ AR
FPGA £~ Master, @il SPI 4 11 M\ AMEB
MSPI2] 001 x1,x2 x4 Flash (EHAtha#s44) 52 HUAC B 3R 347
.
® YN Host iEid SPI % %} AroraV
FPGA 7= i3k T id & .
SSPIER] 010 x1,x4 ®  MSPI IN#E R Ih a2k W5 ¥4 | shidE A
SSPI #5, (CLKHOLD N {4 s
SN
FPGA £~ Master, it DBUS 2 H AR
Master CPU 100 x8,x16,x32 R A T
JTAG XXX/10103 ﬁ%ﬁ‘H?ft #id JTAG #: 1%f Arora V FPGA
P TR B
Slave CPU 10 X8.x16.x32 ﬁ%ﬁ ‘H?gst JH 3T DBUS #:10%} Arora V FPGA
e AT L B
Slave SERIAL 11 1 57|*:ﬁ|3/|:|ost i@ DIN £ 11%) Arora V FPGA 7=
AT B
!
o U XfT—uk MODE &I H & 3 HokI2H M, T EAE PINOUT Fafil
MODE iR Z .
e [ASSP| 1 MSPI # 5 SPI #z: 1 /& H AR #
o BIJTAG o B #:(F MODE[2:01f i NMETC R, —HEHAER; 4 MODE &4 101 i, H
H JTAG B O4R.
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32 L EEM

34K Arora V. FPGA 7 i i A 0 BAR 5C (108 AIIVE RE W8 56 I C B 20
fE, ATCLCE NI 11O, I ATARYE SEbr (i L BEAT i £ . P ]
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M E I

3.2 Mt &

#+z 3-2 138K SRHECEEFIFE (1 0f 2)

T E—_— JTAG Slaye Ma§ter Master SPI Slave SPI
(Only) | Serial Serial x1 X2 x4 x1
CFGBVS 10 J J J J J J J
MODE[2:0] 10 '(\)/'1[2:()]:1 M[2:0]=111 | M[2:0]=000 | M[2:0]=001 | M[2:0]=001 | M[2:0]=001 | M[2:0]=010
RECONFIG_ N | 10 J J v J J J J
READY 10 J J v J J J J
DONE 10 J N N J J J J
TCK 10 TCK TCK TCK TCK TCK TCK TCK
T™S 10 T™S T™S T™S ™S T™S T™S ™S
TDI 10 TDI TDI TDI TDI TDI TDI TDI
TDO 10 TDO TDO TDO TDO TDO TDO TDO
CCLK 10 - CCLK CCLK CCLK CCLK CCLK -
CFGUP 11 J J v J J J J
PUDC_B 3alll |y J v J J J J
EMCCLK 3/4 - - EMCCLK EMCCLK EMCCLK EMCCLK -
csl_B 3/4 - - - - - - -
DOUT_CSO B | 3/4 - DOUT DOUT - - - -
RDWR_B 3/4 - - - - - - -
MCSN 3/4 - - - MCSN MCSN MCSN -
D00_MOSI 3/4 - - - MOSI MOSI/D00 MOSI/DO0 | -
DO1_DIN 3/4 - DIN DIN DO1 DO1 DO1 -
D02 3/4 - - - - - D02 -
D03 3/4 - - - - - D03 -
SSPI_CS_N 3/4 - - - - - - SSPI_CS_N
DO05_SI 3/4 - - - - - - s
D06_SSPI_CLK | 3/4 - - - - - - SSPI_CLK
zolSSP'—WP 3/4 - - - - - - SSPI_WPN
D08_SO 3/4 - - - - - - e}
CLKHOLD_N 3/4 - - - - - - ELKHOLD—
D04 3/4 - - - - - - -
D[09-15] 3/4 - - - - - - -
D[16-31] 3/4 - - - - - - -
b2y
M IITE wirebond #2528 2R 47 T BANK4, 78 Ahds 388 U 24 T
BANK3, Hi&{5EFHEHE PINOUT 1.
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M E I

3.2 Mt &

< 3-3 138K SRHECEEBFIFE (2 0f 2)

Master CPU Slave CPU She
AR Bank SPI
X8 X16 x1 X8 X16 X32 X4l

CFGBVS 10 N v J J J J J
MODE[2:0] 10 M[2:0]=100 | M[2:0]=100 | M[2:0]=100 | M[2:0]=110 | M[2:0]=110 | M[2:0]=110 |(\)/|[2:0]=01
RECONFIG_N 10 v N J v v J v
READY 10 v v J J J J v
DONE 10 v v J v v J N
TCK 10 TCK TCK TCK TCK TCK TCK TCK
T™S 10 T™S ™S T™S ™S T™S T™S T™S
TDI 10 TDI TDI TDI TDI TDI TDI TDI
TDO 10 TDO TDO TDO TDO TDO TDO TDO
CCLK 10 CCLK CCLK CCLK CCLK CCLK CCLK -
CFGUP 1 N v v v J J v
PUDC_B 3/4 N J v J v J N
EMCCLK 3/4 EMCCLK EMCCLK EMCCLK - - - -
cslB 3/4 cslB cslB cslLB CSIB cslB CsSIB -
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 | -
MCSN 3/4 - - - - - - -
D00_MOSI 3/4 D00 D00 D00 D00 D00 D00 -
DO1_DIN 3/4 D01 D01 DO1 D01 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 - - - - - - ESP'—CS—
D05_SI 3/4 D05 D05 D05 D05 D05 D05 SSPI_IO0
D06_SSPI_CLK | 3/4 D06 D06 D06 D06 D06 D06 SSPI_CLK
D07_SSPI_WPN | 3/4 D07 D07 D07 D07 D07 D07 SSPI_102
D08_SO 3/4 - D08 D08 D08 D08 D08 SSPI_IO1
CLKHOLD_N 3/4 - - - - - - SSPI_IO3
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] -

!

MSlave SPI x4 15 x0AN 2 REEGE (A1
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3 MEH 3.2 MEEW

He B AH I AN 3-4 FiR
% 3-4 ERIE X

B A4 PR ThRefid

Config Bank FEIEFE 5.

VE R BEE N, KA. 13 config 15 Bankf{) VCCIO f Hifit B AH 58
D (4 3K 50 R

2 VCCIO>1.8V K, CFGBVS T %#$: 1 (VCCIO10), 4 VCCIO<=1.8V, CFGBVS
i 24 GND.

Nary|

Config i3 Bank 3£ GW5AT-138/ GW5AST-138 Bank10, FlipChip 2 Bank3,
WireBond 2% 11) Bank4, ##41(5 B 25K Pinout Fif.

CFGBVS

fic B E R E .

TERBCEE N, KA, WB5 Eh, &2 rik 3-bit A7 %,

FPGA 7£ b B Kbk ph i % RECONFIG_N J&, #3{FHE4E MODE {#3E A\ M (1 i B
B, mzE SRS R FPGA 725 MODE {f X 3 i fc B 4% U A AR H . T
MODE AU EREEH AR, GL80E1 MODE &R a3k, KEHEH
R[] MODE % JHITE 23 F N ek,  BARIESHZ AN AR 1F1K PINOUT Fif.

MODE & HI{E>4 GPIO B, wH{E input B¢ output 2574 .

E!

24 MODE e, 5 ZH 37 b s sl iRk o fi & RECONFIG_N 7 REAE AL

YENBCE B Iy, RACHmA, BANHS Eh. KEFEW, FPGA 4fEhc &M
HHTACE il 2 Thie, RECONFIG_N $i KA FPGA Toikit AT AT 5 i e B #1F
e b L B S R S R FE R HT, 2R ARICE SE R S AT DURE T
TENIC B IR, 5 ZE— kP 58 A>T 26ns (K HF )5 3 GowinCONFIG fit
B, (I35 1F% R MODE & B 5 & bR misidis . A thn] LUl 4n 5 12 45
P B, AR H 5 7R AR S T R E . P B S S ORI
RECONFIG_N | _FHL R Bic B ik F2 Hp Uh A B AR 35 v PR S

¥E!

e RECONFIG_N Ar[LAE A GPIO,

o IR FEIE FPGA N &P MlZ RECONFIG_N, wLLE#F¥ GPIO (354 h
LVCMOS10/LVCMOS12/LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33)iifi it
FPGA 418 H 3% 82 5] RECONFIG N |, H7E Edngal g, 545 GPIO 4T
LB EROIRAS .

inout ZRAYE R, RS9 B4, open-drain fitl. EHLCFA XL, R READY fimit
FPGA 7 gt A7l B4

LA AT DR 7S FPGA MRS 2 5 rT DU TR & : 28518 2 & & 4 (1), READY
READY S5 AEBT:  EREBERTEREE A AT, READY 155 RIKHE .

FH P 1] LUl I AR R READY 155 BLEEIR 3 Zhn g 75

£ GPIO I}, A A input B¢ output 257!, READY JI1E input 257 () GPIO It
FARUEAE b o K B B R A AN A L B A, 75U FPGA AT i B # i & .

inout ZRAYE I, P EY i, open-drain fiit . FPGA BLE I ERE S, ME K
IhJ5 DONE 15 54

DONE ENTLEE IS, #4 output 287, FILLYE/R FPGA il fc B R 2 15 k2

® DONE F5 NEH Y, RoRdsftOapneiigt N T/ERE;

® DONE 15 5 MWK s P KR BC B i FE oK 5 el At & 8.
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M E I

3.2 Mt &

B AR Dhae ik
F Pl s@ i A A A DONE {55 DAKETR S e i i 72
RECONFIG_N # READY fREFK TR, DONE {55 th & tRAEFAEMR AR .
ffFH JTAG HLI%ACE SRAM {12, DONE 55 MEEAESHE L.
Y£N GPIO B, A FAE input B¢ output 287, DONE FIfE input 2574 ) GPIO B 75 {#
HEAE b K C B S AR PN R R, SIECE 4R E FPGA Joikii N P s
X
TERNELE &I, AN .
JTAG Fict BB 1 B AT B B N A
TCK £ GPIO B, FTH{E input B¢ output 2574,
YE!
YEN GPIO i, TEHifraet: o il f2 b RS kase, iR iR JTAG 54
™S TENBLE BRI, KA, WH5E L.
JTAG it B A ERATA U N . {E o GPIO i, R HI{E input B output 287,
0| TENBCE BRI, RECHHN, WS Eh.
JTAG it B AT ER NS . 1E28 GPIO B, BT A input 5 output 287!,
00 TENRLE & IR, JAONHH .
JTAG it B AT EE f A . {Eo GPIO i, W HI{E input B output 287,
Wi B AP I, T JTAG A SSPI AR DA HAth e B A 2R 1 [ 25 sk
o XTMEER: CCLKAE RN, & ZERIMTR Ak .
CCLK o XFERK: CCLKAERHIH, (AR EIRR .
e
CCLK Akt 4i(s s, HHft RIriifs s sk,
PUDC_B VENEC B IR, AN .
*24 PUDC_B MK HE I, 23HECE B RERTH GPIO M 3 L hr H B
«24 PUDC_B A I, 23R E HAM 25 1EFTE GPIO M 3 LRz H B
PUDC_B ZiE#ZERESGED 1kQ (SR HIH, #E#:3F VCCO3/4 5% GND.
VERBLEE IR, KA . F TR E 0T Al i A B AU X
EMCCLK HlC B IR A
o X FEBA: FPGA wLLEFEY)H: 2] EMCCLK {1 i s
o XHF JTAG FIMEER: EMCCLK ] AANEE#: .
TENBLE BN, KA AN . CPU B N IEMING S, (RHEFA R
csl B o XFECPU MR HESGET N 1kQ (HE/N) KIHEFHERES GND.
- « XM CPU #ix: ML E f 88 nT LAyt CSI_B ek b AL E 2814,
BU/E 4G 1 BERC B %R R B FPGA 1) CSO_B & il
CSO B TERBCE B, KA hH . CPU B NI RS S, AR aEne & ik
- 2|~ FPGA 1) CSI_B & il
VE NI BN, A% . DOUT 23488k B 4TI & M BE M .
DOUT « X+ Serail f1 SPI (YR x1) #&X: 7RS4 56 /L8E B2 N iF FPGA [ DIN
B, 1ENE— BRI .
TENTLE &R, RACNHN .
RDWR_B CPU Bt B R U 5 AE(5 Sk B . 24 RDWR_B A B P R fe: X4
RDWR_B M1k P i R 54 4E
UG704-1.0.7 11(70)




M E I

3.2 Mt &

B AR

ThRefhid

£ GPIO B, wJH{E input B¢ output 2574,

MCSN

VENECE BRI, KA .
MSPI B E AW FikfE S, (KHETFHR.
YE8 GPIO B, T HE input B¢ output 257,

MOSI

VERNBC B N, AN, FE4M8 Flash 19 SI & . SPIx2 x4 LA ).
MSPI e B AR ) 5 AT 2 ot 5 T
£ GPIO B, FTH{E input B¢ output 2574,

MISO

VENRC B IS, KRNI, 24035 FLASH f) SO . SPIx2 x4 £ B XA .
MSPI it B 1552 1) 5 AT B0 N
£~ GPIO i, W FI{E input B¢ output 257,

MI2

ERNBECEE RN, KA. SPIx4 &AL

MSPI 5 {555 M : 2% H BT, MSPI SR ERER 2% 24450 K fF i, MSPI
X} SR ETC R, FTIE 4.7k HEFE b4 2% 8 bank ) VCCIO.

1E>4 GPIO B, AT HE input B output 27,

MI3

TERNBCE I, RACHHH, WS LR, SPIx4 LA X m.
MSPI B8 & 1. KA &% nE 4.7k HBEH LR 2% M bank [ VCCIO.
£~ GPIO i, W FI{E input B¢ output 257,

DIN

1ENTCE & IR, KRNI . DIN 2 AT B i N .

* X7 Serial #1 MSPI #5: DIN MEREESC R AT 83, BUARCE H7E CCLK |
TFHE R .

* X CPU #ix{: DIN 3|22 UeE W, MfE DO1 & M. /£ GPIO i,
Al HAE input B output 287,

D0~D31

inout A&

X CPU #ixU, fENEIEm AN E W, ##4F2 BENMANERERy x8. x16
BE x32 ML,

*f£>8 GPIO i, A HAE input B output 287,

SSPI_CS N

PERTCE S N, KA. BUGET 4.7k HFE 4 3% 8 Bank ) VCCIO.
SSPI Fe BB ik (55, KB FARL.
1£R GPIO B, mTFI{E input B¢ output 2874,

SSPI_CLK

VRN B IR, SRR . BUGE 4.7k HFH 4 3% 8 Bank [ VCCIO.
SSPI it B AR = I B i N A
£ GPIO B, mJH{E input B¢ output 2574,

S

TENRELEE IR, AN .
SSPI i B AL R AT B S N
1£5 GPIO B, W FI{E input B¢ output 2874,

SO

ERTLEE N, A .
SSPI Wi B AL AT Bt A
£ GPIO B, wH{E input B¢ output 844,

CLKHOLD_N

VENBC B RIS, KACA%N, T 4.7k HBH_E$ 3% Bank ) VCCIO.
SSPI I Eh 8 e Il KA AR
£ GPIO B, mJH{E input B¢ output 2574,

SSPI_WPN

PENBCE BN, KA, Wl 4.7k FH B 2% 8 Bank 1) VCCIO. .

UG704-1.0.7
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3 MEH 3.2 MEEW

B A4 PR ThRefid
SSPI SLRFE M : Zfa N &I, SSPI X RRHRIEA X A N P, SSPI
Xt N R ERAE TR -
YE4 GPIO I, AT HIE input 5 output 287

REEMEH

N KA 110 BRI, w2 FPGA 7 dh SCRPRBC A
EIIBCE YEE 110 . P RAIH) FPGA b HL 5 RIEEATAE I HC B4 AF
Z AT, SEEMXAEREERNMEVECEE .. IERIE, #SFEA

RIS, FE RO P a3 10 52 T T 7 PG AT 1Y 2 g

!

R v B RV PG IR, 5 B DR B 4 M T A B S AN A R P B AR
M B 5 I 2 R IR 3-6 Frr .

= 3-5 L EEME HIAM
W B 4R W B T Wi
LN TMS, TCK, TDI, TDO {E N Rl B & i .
JTAG PORTIM vk o
wmyE o | MS, TCK, TDI, TDO R E LRGN
GPIO.
. CSI_B, CSO B, RDWR_B, D[0-31]#!
g‘ %& N P
IR CCLK 1 7% P B A
CPU PORT CSI_ B, CSO B, RDWR_B, D[0-31]#!
j:f: ’ ’ .
BEATIBYO | oo pem @ e {4 GPIO.
SSPI_CS N, SSPI_CLK, SI, SO,
BRINIRZ CLKHOLD_N #11 SSPI_WPN {1 Ny i & &
R
SSPI PORT s

SSPI_CS_N, SSPI_CLK, SI, SO,
WHENIE /O | CLKHOLD N #1 SSPI_WPN 7£ it & 45 3 5 1

A GPIO.
S MCSN, MISO, MOSI, D02, D03 #1 CCLK
ks ’ %ltt‘ N Jotss
AR P ]
MSPI PORT MCSN, MISO, MOSI, D02, D03 #1 CCLK
i ’ ’ ’ ’
BEAHHB YO | v st = 9y GPIO.
RN DIN, DOUT A1 CCLK fE Nt HE & & .
SERIAL .
B 5 1/O DIN, DOUT fl CCLK 7Eft B 45 HnfE N
GPIO.
RECONFIG_N IRIUCIRAS = B &
SRR R
READY
W HIE 0 | RO L RS GPIO
B L
DONE
W HIE IO | RO LERUEE )y GPIO
!

o Ul mTLLid I Py 2 4] JTAG_SEL_N {55, 4 JTAG &K E NELE 10.
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3ACE £ 3.2 MEEM
o UJTAG EHIHIIELL P mhtR i in#Ead #2h TCK s TMSIRASFEE, LABTEE At
K JTAG $5-2 54 1EH N -
BE¥FETFREEEERNSE R
W =R EE S
1. 10t m o SR P oA S ) AR
2. TEREF:F kPR “Project > Configuration > Dual-Purpose Pin”, [
3-1 Fhws
3. AR N R TR B G B B IR O
3-1 REEMEHRE
Configuration
Dual-Purpose Pin
v Global [] Use JTAG as regular 10
General
Constraints [] Use 55PI as regular 10
v Synthesize [] Use MSPI as regular 10
General [] Use READY as regular 10
¥ Place & Route [] Use DONE as regular 10
General
[] Use 12C as regular 10
Voltage
Place (] Use CPU as regular 10
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR
v BitStream
General
sysContral
Feature sysControl
Cancel Apply
UG704-1.0.7 14(70)




3 MEH 3.3 EAHC B I

3.3 EHRACE RT3

FEHREO (BHEE CPU M. EHFE/THAE SPIHN ) MiE
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

A

OSC_CLK

EMCCLK [ EMC_CLK_DIV EMCCLK o ii
config_c

OSC OSC_CLK_DIV ‘u se_emc_clk

3.4 JTAG EeE#ER

B FPGA 77 5 1) JTAG Bt BRERAT4 |IEEE1532 frvE Al
IEEE1149.1 i1 A3 brifE .

JTAG Fic B AR A2 H ELRFREE S5 A\ Bl s = 2 38 FPGA 77 g i
SRAM 1, FHGECEHHEE K. mz PR TA B 2K FPGA 7 13 5C
£ JTAG B B

3.4.1 JTAG BiEEREEREE

JTAG i BB IEROC R WA 3-3 fon, FARIER T LS5 [ 5 E]
T FM.

3-3JTAG BLEEREEREE

FPGA
P TDI
JTAG PORT
P TCK
P TMS
< TDO

!
JTAG Fit B AL B R A GE = T 100MHz. X7 T A fRASH B frASE: Fr, BFA R AN BE /)N
T 15MHZ.
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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 MI [« DOUT
< TDO MO » DIN
y_:]gl
LA JTAG #% D 4w 245 Flash f~ =K.
342 JTAG B EEAFFE
JTAG P & = B 2 B 1 3-5 Bl
& 3-5 JTAG ECE#ER BT FE
! Tj_clk :
>
: : Tclkh |
TCK
T™MS \Iﬁ—>|<—>:

|
Tj_tmssu  Tj_tmshd

XX )

i
I
I
;
e
I
I
I
I

TDI <

I
Tj_dsu| Tj_dhd

X X )

I
Tj_ dvId

TDO <

B & A S HU & sk 3-6 s
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3ME B 3.4 JTAG B & =

#* 3-6 JTAG BB BN FSH
SRR | ZHE X w/ME PN AL
Ti oM JTAG TCK clock period 10 6701 ns
Ti_tmssu TMS setup time 3.0 - ns
Tj_tmshd TMS hold time 0 - ns
Ti dsu TDI setup time 3.0 - ns
Ti_dhd TDI hold time 0 - ns
Ti dvid delay of TCK to TDO - 3.0 ns
. . (clock cycle ) | (clock cycle) |
Telkh The time of clock high level *459, *550,
E!
%ET- A BRI B MUAE s Ti_ok FIBRARSEAGE /N T 15MHZ. HABRRARES F, Tiiok
T IR ZREE K .
3.4.3 JTAG HHXE.E#IE
JTAG EXiES
TAP REPL

DA V7 1] RS S AR R A7 de sl w5 A7 as A% % TDI
A TDO Zf. —fOk¥, FEL w4 Tk FAml g4, A£IR
SHUEE ALk — MRy 2R TCK Z2mit TMS 2R,
B -

& 3-6 TAP IK7SHL

1 @EST-LOGlC-RESET}
0

o( [ RUN-TEST/IDLE [ —.[SELECT_DR_SCA@1—.ESELECT-IR-SCAI\HJ
1 0 1 0
CAPTURE-DR

CAPTURE-IR
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3ME B 3.4 JTAG B & =

TAP &1/

iR TMS A& HESE G “17) 34E TCK i A E /b 5 AN kil
fkpp (S EEAMR 5, B0 TAP B4, M SLil i T H e RS 1
TAP RS 4 sl 2 i B ADIRES, X JTAG 2 110 A2 4 2 A7 .

!
ZIREAENL CPU FISMEL
¥E!

e  7EHEA Shift_DR 5k Shift_IR RZAH, TDO ERI%HE M TCK 1B I 46H 24
7E3EN Shift_ DR B¢ Shift IR JRAK, s AR,

7E BT Shift_ DR B¢ Shift_IR I, HEg i,

e Se % H S B0 1 AL LSB:

— BG4, FrATEAH E E U

TS IR TSI 1775

BRI GE AN, IRESHUIR Al 2 A AR A .
o {4 w Ay (IR) 4
o Hwrfras (DR) 4.

A AL AT, 78 Shift IRRASKS, L% EIE eI 415
L% 74, RIERSRA LSB M, (REdEA E e ki%, [A13] Run-Test-
Idle JE#a2 P RiEEEe, WK 3-7 fi.

R AR A B, 7E Shift DROIRASH, 16 5dE e 445 %k
PR es, WK 3-8 Aas. FdE K% R LSB if /& MSB Hu kT HARH#AE .
& 3-7 8 S FERIH IR F

TCK

TMS

|
|

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

[Z) -Capture-R @ -Update-R
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M E I

3.4 JTAG B B 5

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

LI \\ I
o _y—{f——Cor (o (M
zos oo o /IR

@ @ X o

o o2

Loz

TAP States .-(

:Select-DR-Scan
:Capture-DR

SHIFT-DR

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

‘Update-DR
!
=24k Arora V FPGA 1, 184 FF 74 S KN 8 £i;
WRAE PR B AR, B A A 2R IR BE T A2 b
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.
% 3-7 Arora V 138K FPGA IDCODE

a
GW5A-138
GW5AS-138
GW5AST-138
GW5AT-138

IDCODE

h0011081B
h0001081B
h0001081B
h0011081B

BHFPGA HJ4R252 0x11, BLU T BERLAEE GWSAT-138 ID Code 4
BB JTAG B TAET5 5.

1. TAP Efi: TMS B NmH 1, HEEKIEZR /D 5 NI E B
2. BIPIRESHLI Test-Logic-Reset #] Run-Test-Idle;

3. FEIPIRENE Shift-IR, MEAKALFF4H k1% Read ID 54 0x11, &l
(B Ja—Ahn) KIEMFEN B IRENLE] Exit1-IR, B @A R IEH TMS
BETEHT, R 3-84H 8 AN EN &IE 0x11 L FE+ TDI A1
TMS FMEA L, B 3-10 Fis.

& 3-8 £iXiHSIIES TDI 1 TMS BIEZEL

Valu

K

TCK1 TCK2 | TCK3 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

UG704-1.0.7
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3ME B 3.4 JTAG B & =

4. BIREHL, M Exit1-IR &1t Update-IR J5 [F1 5] Run-Test-Idle, F-7F
Run-Test-Idle 1217 &/ 3 /M8 ) 1

5. BIPIRESPLF Shift-DR, Ki% 32 MHsh M, FHAEE 32 s ki%
BT, B TMS A& HSF, 58 32 e A R E T, Bkid Shift-DR 3
Exit1-DR. iX#E], Ki%k 32 AN RIAT iz 4 32bits %i#E, BN
0x0001181B, i 3-11 Flin;

6. FEPIREFIE] Run-Test-ldle.

3-9 i%EN ID Code KESHHERRE

( Start ) A 4
Move TAP to Shift-DR
Y
Move TAP to Shift-IR v
Transfer 32 clocks to get ID
Code
+ &
Move TAP to Exit1DR
Transfer
Read ID Code(0x11)
instruction (LSB)
& Y
Move TAP to Exitl-IR Move TAP to Update-DR
Y
Move TAP to Update-IR
l Move TAP to Run-Test-ldle
Move TAP to Run-Test-Idle \ 4

e D
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3ME B 3.4 JTAG B & =

& 3-10 i&£HY ID Code #4-0x11 i8]0} FF

TMS
TDI IRO IR1 IRz IR2 IR4 IRS IRE IRT -_
00 O N ADE
AP states NI O SHIFT-R B
-SelectR-Scan (3 Exit1-R (5) Run-Test-dle
(Z) :Capture-R (@) Update-R

3-11 i&£HY ID Code ¥R F 2% ol i FF

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 18 17 1@ 19 20 2 22 23 24 25 26 27 28 29 30 31 32 33 34 3% 3B/ 3IF 3 3/ 40

TCK

™S
I -.“Dm DIt DIz D3 DI2g DIz DI m31...'
TAP States T D SHIFT-DR 6] ]
@:Select-DR-Scan @ ‘Exit1-DR jRuﬂ-Tesl-IdIe
[2) ‘Capture-DR (@):Update-DR

BEEY Status Register 0x41

Status Register 7E#% F A EL 2RSS A IR R B, il 5 H
Status Register, W[ ¥I0 AW A4 FPRES, Wik BE & ) wakeup. 215

AFAE N E A R
Status Register 3t 32 fir, HUE4A &2 0x41, Bf/75 Read ID Code
—
Status Register {15 LiEZ% 5.1 IRE 74 .
BEEL User Code 0x13
User Code 4 32 fif, HfE4 72 0x13, HfJ¥5 Read ID Code —
E
User Code ERiME H AT /& FS X4 checksum {E, R 7E Gowin
Designer H H i Yo
H 1%, 0x3C

ZIEAE 2 FPGA M flash Hist BEHE i/ SCfF, - & %) SRAM.

i JTAG KKk K i% Reprogram (0x3C) f54 . Noop (0x02) #&
4, RS E IR, AR FEfkk Reconfig_ N &l .
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M E I

3.4 JTAG B B 5

UG704-1.0.7

#&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.

© o o~ w0 D PRF

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

UG704-1.0.7

& 3-12 fii® SRAM %z

( Start )
Check
ID Code

SRAM Erase (Option)

y

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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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

)
\ 4

Transfer Program_SPI
Instruction (Ox16)

Y

Program SPI Flash
through JTAG

Y

Send 15 TMS pulses

Y

Hold TMS high for 8
TCK clock cycles

Y

Transfer Reboot
Instruction (0x3c)

End

UG704-1.0.7
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3ME B 3.4 JTAG B & =

TCK

TAP States

™S

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

X 1 X2 X3 X X5 X6 X7 X 4 X5 X8 X1

0x06(MSB)

DR7 DR6 DR5 DR4. DR3 DR2 DR1 DRO

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

@ Shift-DR

® Exit1-DR

(© Pause-DR

@ Exit2-DR

(® Update-DR

SVF (FE{rEH) SRS 5 Flash

SVF ik =2 IEEE 1149.1 (JTAG) M HAEMEEHITE . SVF LLE
AT AR I R JTAG 531 . SVF B I ik 75 F A8 N\ 24
P15 R, itk JTAG #:fE. gafe LR A A SVF SCHAE RN, FIFHESE
SVF R i)15 BXF FLASH 4wfi . iZA 204w FE FLASH B fe B an ~ & A
INo

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

Check ID
Code

Read ID Code

Y
\ 4

Transfer Program_SVF
Instruction (Ox1B)

Program SPI Flash
through SVF

A 4

Transfer Reboot
Instruction (0x3c)

End
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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.

HAC B R T E AR,
3-16 Bt & OTP HiEE

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

A

Wait 3.1ms

A

A

Transfer ISC_disable
Instruction (0x3A)

A

A

End

EE OTP

B OTP Hdls I AE 4 1 B s

UG704-1.0.7
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3ME B 3.4 JTAG B & =

& 3-17 i£B OTP HEHRIEE

Check ID
Code

Read ID Code

N\
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

A

Read User_Data

\ 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 Ei BH&E=R

SSPI (Slave SPI) Fc BT, B FPGA fENMasfd:, H4hi Host i@
it SPI 42 115 75 252K S FPGA 7= S db 47 e B (e 7
3.5.1 SSPI B EHRR EIETREE

fi F] SSPI it B A U & = 2 3k FPGA 77 i e B I R = B an 18]
3-18 7.

3-18 SSPI EL B RN EEREE

Host FPGA
CLK » SSPI_CLK
DIN [« SSPI_SO
DOUT » SSPI_SI
CTRL » SSPI_HOLD
CS_N » SSPI_CSN

i ] SSPI FLE AN £ i FPGA 7 i it B H R S & 3-19 f

/j_\‘ o
& 3-19 £ FPGA &4 ~=E

CLK —— & SSPI_CLK
DIN o——>| SSPI_SO
FPGA
. DOUT * » SSPI_SI
Master CS N; » SSPI_CSN
CS N,
CS_N;3 —
&> SSPI_CLK

SSPI_SO
SSPI_SI

” FPGA
—n—N> SSPI_CSN

SSPI_CLK
SSPI_SO

FPGA
SSPI_SI
SSPI_CSN

YV V VY ¢
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3 E B 3.5 SSPI it & # =,
SSPI it B & B T 3475 M SRAM B B #:/E4L, BT 9mFsE FPGA
41#1¥) SPI Flash, %72 Flash #:/Fff) MODE {H 5 SSPI At B &1
MODE fE#H[F], F /7] LA7E Gowin ZwfE 3k A Hh ik Bof B B 23 5 N SRAM
AN Flash. 75 2 AR Flash fn#kar, 75 2% MODE {5 1% 5 MSPI
MODE, it Hr i’k RECONFIG_N fiti & MSPI %
SSPI £ N gwFE4MEE Flash )i = Bk 3-20 Fios
3-20 SSPI 4wFEIM B Flash FEIEREE
Host FPGA Flash
CLK » SSPI_CLK CCLK » CLK
DIN [« SSPI_SO DIN [« DOUT
DOUT » SSPI_SI MOSI » DIN
CS_N » SSPI_CSN MCSN » CS N
CTRL SSPI_HOLDN
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3ACEREN 3.5 SSPI it B i

3.5.2 SSPI fit B4R\ I &
FHJE, 4 MODE {Hj# 2 MSPI it B # N, FPGA £k i%iE4,
MSPI #4704k, TN ME 3\ SSPI =,

@Y 7E SSPI_CLK A1 SSPI_CS_N 3IJI.F, il 4.7k HuBH b4 5%
Bank i Vccios

3-21 SSPI EL B i3 12 FE

< : Te g
I I I
I I I
| } f
Power on —’I( : :
mclk : Hﬂ” : Hﬂ” :
I I I
mcs _:_\_/ : \ / :
I I I
I I I
ready _:_/—\ : / \ I
I I I
SHER | SHEX HWAE | B
Tc SSPI mode process time 32 ms
SSPI it &AL 7 B W 3-22 Ak
3-22 SSPI EL E R A
I Tsspiiclk :
I | Tein
| «— >
SSPI_CLK
| | ! |
SSPI_CS_N \‘kﬂl | > /
Tsspi_cslu : i : Tsspiichd :
| |
st X1 X X )
o —
Tsspiidlsu I | Tsspiidhd
o (XX X
>
: Tsspi_dvld
I 28 3-9 Fis.
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3ACEREN 3.5 SSPI it B i

% 3-9 SSP1 L EHEA S
SRR ZHE X w/ME IS INIE 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
Telkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -

FRipi 2 LR AN, SSPI BN == 3k FPGA =i T E, i&
i A2 LA 26 A

o JSBHIACE
HUHT_E B T Bk i i & RECONFIG_N & Jil .

3.5.3 SSPl EHELEES

% FPGA 4T SSPI #xU}, @it SSPI AJ LAk FPGA SRAM HiE
LY ID CODE\USER CODE\STATUS CODE %5 5., 1] LUGeskAMEBAT
fig & (kN SPI Flash).

FPGA ] SSPI 54— M 1-4 N d s, 0S5 1 MeLYRTF
MENTURELETZY, KAREELTZHENT, TURE ST LT
BEH CFERH 0x00 £7R8).
3+ 3-10 fifEiRS

EREEAY N FEEES GRFHHIRERF)
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 K- J& & 32bits, 3ZHL ID (454 2 VU415, Bp
0x11000000. 7EF54 KILZ B, fii CS AT H TR, IF HEA RS
PR A (AR DL D, PAIRE) FPGA 3$5EL CS R %S

2 CS fufkz )=, #Ha bl MSB 175 A$54 0x11000000, 7£5 5

UG704-1.0.7 31(70)




3ACEREN 3.5 SSPI it B i

TR A G Bk S A 32 N, ks ID CODE ¥ LA MSB H M
DO fKIRALF H K.

3-23 &8 ID Code Rt REE

cs {

scik MMMUUWL

le Instruction (0x11000000) 32Bits v 32 Data Bits

DI i f

DO i

#ZHL StatusCode/UserCode 5#zHX ID Code HIHERVEIAML, B4t v
a4 EIH],
Write Enable (0x1500)

EfCE SRAM (5 Features) i, {#H Write Enable (0x15) #5848t
WA IR, 8% 5 ] L2 S HdEs Write Data (0x3B) 54

3-24 Write Enable (0x15) BIFREE
ek LT LS LS LS LS L L L

Z%Z < / \ / \ nstuction (0x1500 > W%%Z
DI " : f : Inssruction (11500 VJ../ o
cs \ i

DO

Write Disable (0x3A00)

RIEHIEEG, 75148 Write Disable M\ 4wt rhiB . B 57T
Ml B4, AN TR .

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

% LR BA 454, 0x1500 F1 0x3A00 H54 S e AR —5L, fr4&#R2
fE CSARHFJa TR, JFEIR B e S fim CS, WMARX M 1152
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (lInit
Address). 0x0500 (Erase SRAM),

Erase SRAM(0x0500)
&4 75 WriteEnable/WriteDisable —%k, X &#:i64NAN
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3ACEREN 3.5 SSPI it B i

0x0500.
LRiEfE, B ED 10ms LIRS AT B

Write Data (0x3B)
I A A WriteData (0x3B) #54 EL#1A FPGA & #% & & BE it S 14
AR, RS ALES, CS —HATILE

3-26 Write Data (0x3B) BFFREE

T i A

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)
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3ACEREN 3.5 SSPI it B i

3.5.4 SSPI it & SRAM
[& 3-27 SSPI B2 & SRAM RiEE

( Start )

y
Read Staus
Code

I
N

Y— Relnit

N

Y—> Erase SRAM
¢ I

Y
N
\ 4
Init Address

!

Write Enable

|

Write
Bitstream
Data(MSB)

A 4

Write Disable

End
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3ACEREN 3.5 SSPI it B i

3.5.5 SSPI #&%¥E Flash

P s B LA 3-28. EidEnE SSPI 7 FPGA Ki%ie4
“Program SPI Flash” (0x1600) 54, 5E/j5 FPGA ] LI% Kk SSPI
Flash, Host 3ift] SSPI ] LLE #:vjj 7] Flash, Rkt ] L% Flash (1)
FHICHT 5o AT G A -
BIAE SSPI_CLK 1 SSPI_CS_N 5[, i H 4.7k = FH_ 7 205
Bank i Vccios

R, M Flash SEEUEHERS, [R5 % & 4818 — Bit. 40 SSPI i2HL
Flash 1] IDCode I, 75 E 4N k1% — AN 80 T 3RE R 5 — 17

3-28 SSPI EL & Flash fiiZE

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 x4 BLE 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

A 4

Write Enable

A 4

Write Data
0x6B
(QSSPI)

A 4

Write Disable

End

UG704-1.0.7 36(70)




M E I 3.6 MSPI it &

QSSPI Write Data (0x6B) I} &4n F &K s .
3-30 QSSPI Write Data (0x6B)& Fr[E

sclk [ U U U UUUU UL _JUUT UL

SSPI CS N | | T
0 — I LT Joeae---oeee—
0, 0/0/00a 000 0a
10, OEOE OO
i QL0 000 O
3.6 MSPI it E55

MSPI (Master SPI) FAtEMER, B FPGA 1F L2844, Eid SPI 10
FE MM Flash 52 B EG R i B0 ¢ e B 2

MSPI Bl & i F2: K MODE & % & v MSPI AR, ¥ FPGA H¥r I
FH, BV AR T kb i &2 RECONFIG N &, 2844 B 4T INAMES Flash B2HEX EE 45
B, e E R .

R4 MSPI EC B RF M, A vl LSBT R 2 FPGA JA
BTAEE, BHAEFAHRTR, P LUER & B ZE RS N FPGA 4hT)
Flash 28147, M4BT+ 4 Fn] ik RECONFIG N B [ H# K485
T2 o

3.6.1 MSPI Bl B EFEREE

i FH MSPI x1/x2/x4 Bt B 20 i = 2 Sk FPGA 7= kAT ic B 10E
BonE EE 3-31~F 3-33 fixs.

& 3-31 MSPIx1 L EER EEREE

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

!
e MSPIx1 HEIEHE: 2.5Mhz~105Mhz
o ZRIAECE N MSPI x1, 3Byte Fhb#s, FI7E EDA B A4 o8 ok B LSS TH g [a]
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M E I

3.6 MSPI it & i

& 3-32 MSPIx2 B B R EEREE

FPGA

CCLK

MSCN

MOSI

MISO

A 4

A

Narll]
*E!

MSPI x2 KSR ILH -
ERINBCE N MSPI x1, 3Byte FhbA%sl, AI7E EDA Bt o ok B LSS TH N [a]

SPI Flash

CLK
CS N
100

101

2.5Mhz~105Mhz

& 3-33 MSPIx4 if EH#ER EEREE

FPGA

CCLK
MSCN
MOSI
MISO
D02
D03

A 4

A

A A 4

y

A

A

A 4

bEy
°
°

UG704-1.0.7

\ 4

SPI Flash

CLK
CS N
100
101
102
103

MSPI x4 FIHRJEE: 2.5Mhz~105Mhz
BOAMCE N MSPI x1, 3Byte F-hb#z, AI7E EDA B4 58 o B LAFR FH Nt 1]
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3.6 MSPI it & i

3.6.2 MSPI Bt 2RI FF
MSPI Bic & A = 7 B i B 3-34 Fiios .

& 3-32¢ MSPI Bt EER N FE

| Tmspi_clk

|

| | Tclkh

CCLK l
| I
FCS_B KAﬁ I | ; —
| ' |
| | | | ]
| Tmspi_cvid | Tmspi_cvid
| |
MOSI (and other < >< | >< >< >
output data pins) | |
> |
lespi_dvId :
MISO (and other < ><J | >< >< >
input data pins) |
e
Tmspi_dsu | Tmspi_dhd
I
FHER BN Fr 2 8n sk 3-11 s
% 3-11 MSPI B ERA FEH
S AR ZHE X wR/ME PN L2
Tmspi_clk MSPI clock period 10.0 - ns
Tmspi_cvid delay of MSPI clock falling edge to CSI_B | - 1.0 ns
Tmspi_dvld delay of MSPI clock falling edge to output | - 1.0 ns
data
Tmspi_dsu the setup time of input data 2.0 - ns
Tmspi_dhd the hold time of input data 0 - ns
Tclkh The time of clock high level (clock cycle ) (clock cycle) -
*45% *55%
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M E I

3.6 MSPI it & i

3.6.3 MSPI R Bl B % iE

UG704-1.0.7

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

& 3-35 MSPI 2R B B RIZE

Y
First Boot

[1]

Y

v

Second Boot

(2]

Manu-mode

3]

Y—>

N

v

User-mode

A 4

o [ BRAKLE FE—nE y MSPI x1 , 3Byte St M-l i ki, w7 EDA #ffrh g
MR E, FETH I A .

o 12 n{E EDA B ARYE 75 2% B kbt .

e BIManu-mode T LLiEIT SSPI. JTAG #1158k T2 E .

A, £ MSPI BT, J8 ik 7E L SO L8 N mspi_jump(Ox6E)
(464730, AT CASEEE R B sk bk o sh e, [ TFEE R ARG H RGN
i FLASH 774 45 18] .
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3ACEREN 3.7 CPU BL B i

3.7 CPU Bd EE5\

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 e EEN EHEREE
CPU it & A & Hon = B & 3-36 Fis.
3-36 CPU EL EENEFEREE

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

WE_N » RDWR_B
CS_N » CSI_B

E!
FE#ER N CCLK Mg, MALZF CCLK AN .

i e SR AL, A CPU B0 5 =2 54k FPGA 7= i 4TI
B, BHWLLLUT &M

o JBHACE
HHr b L B T ik i ik RECONFIG_N & il
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M E I

3.7 CPU Fit B =

3.72 L E R

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

CCLK

Tepu_clk
| —
i i

-

—

' Tokh
-
‘

i
0

.

! |
! 1
RDWR_B i ; |
\ '4\ A
‘
‘

Tepu_rwsu

CsIB

DATA (as input)

CCLK

RDWR_B

cslB

DATA (as output)

Iy VU

! d
" Tepu_rwhd

i
: ‘ o
[ - !
i ,:,\ ‘ ;
' Tepu_cssu 3 1 Tcp u‘_cshd
-
. :
< X X X
H—»H-»}
Tepu_dsu | Tepu_dhd

|
|
T
|
Tcpu_rwsu }
| | | Tcpu_rwhd
\ f——————————> —
| I |
T T 1
| Tepu_cssu } | "Topu_cshd
T T
X X X
t t
| |
>
Tcpu_dvid

R P 23k 3-12 P

% 3-12 CPU BE BRI FEH
SRR ZHE X w/ME PN LA
Tepu_clk CPU port clock period 10.0 - ns
Tcpu_rwsu | RDWR_B setup time 8.0 - ns
Tcpu_rwhd | RDWR_B hold time 0 - ns
Tcpu_cssu CS_B setup time 8.0 - ns
Tepu_cshd | CS_B hold time 0 - ns
Tcpu_dsu input data setup time 4.0 - ns
Tepu_dhd input data hold time 0.0 - ns
Tepu_dvld delay of CPU clock to output data - 8.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
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3ACEREN 3.7 CPU BL B i

3.7.3 ELEME

A I T Host oT AR BAN RO AC B 2. Erbe, ME
=i 4K RDWR_B {55 E 851w (RDWR_B =0) Jf# CSI_B 5
HZ% (CSI_B=0). mMZ4FHIEEAIA, RDWR B “JifE CSI_B i
IRENARAT, A E.

3-38 L MBI FFE
being active earlier than or the same timeas being inactive 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 li H |
| |
|
cpu_wdata[31:0] | | wo | w1 | w2 | w3 | w4 | W5 |
} i
cpu_rdata[31:0] | ! [ rRo | ri | R2 [ r3 [ ra]
] +
i

i(—h‘

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

3.7.4 IEELINE
AEIES AL A T HARIE CRP Host) TGiZFE (A 1] Wy i B 204 i i
Y. Host AfLLEE PR s VEIFECE : @iddum CSI_B {55 8ulid #
% CCLK.
3-39 AL N [E
o ] LT LT L L L L L L L L L L L L LT
cpu_clk_out
cpu_write_n

]
cpu_cs_n —| |
|
cpu_wdata[3L:0] | [ wo [ wi]wz2|[ws]wsl[ws]
T

we | w7 | we | wo | wio]

| cpu_cs_nisdriven high

|l
Ly

|

L

| invalid data while |
|

»!

UG704-1.0.7 43(70)




3ME B 3.8 SERIAL it & #i:,

3.8 SERIAL ACERR

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 R\ EHEREE
SERIAL it & # = iE s = K i 3-40 s
& 3-40 SERIAL ELBH#ER EETEE

Host FPGA
CLK [€ » CCLK
DOUT » DIN
¥l
[1F#0F CCLK M, MR CCLK N#iA .
SERIAL i EHEAFFE

SERIAL fig & 4 =0 e 3-41 Fioss
3-41 SERIAL B ERA N FE

Tserial_clk

Tclkh

I
CCLK |

oo (X X

—l—>

Tserial_dsu: Tserial_dhd

FH R I FP 280 3% 3-13 fis.
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3ACEREN 3.9 %Hj{LHE
% 3-13 SERIAL BeBHER N FEH

e E ZHE X w/ME IS INIE LA

Tserial_clk Serial port clock period 10.0 - ns

Tserial_dsr the setup time of input date 4.0 - ns

Tserial_dhd | the hold time of input data 0 - ns

Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -

B 2 LR R AN, ] SERIAL B0 & 2 K FPGA 7= i it AT

Fo B, /2 BLR 51

o JHEIHIMACE
HHr b H A T ik i ik RECONFIG_N & il

3.9 ¥1L ik

3.9.1 RITHERE

EHRATH AL, W& EIE DIN 5Bt B2, Jfimid DOUT
5 VKD B AL B 4s F i . e BRI (BRI R 5%, B

TEH ) Device 1) AILME T LA R 2 —:

Master Serial

Slave Serial

Master SPI

TR AN -

Slave Serial

!

Master SPI 2254k T x1 2.

BT R R 2B, H Host B 4GIHL & Device 1, 2@ 1T

DOUT 5| ks LE 5 55 4 21 5 HARAT R~ — Nk 25 (BIE A ) Device 2).
3-42 BITHIEHRER

E

DONE]

INIT_N

PROGRAM_N

DATA|

DONE
INIT_N
PROGRAM_N

DIN DOUT

CLK

UG704-1.0.7

CCLK
FPGA

Device 1

DONE
INIT_N

PROGRAM_N

DIN DOUT

CCLK
FPGA

Device 2

— — — Device N Device N+1 — — —
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3.9 %k

3.9.2 H{THLE
(EIFATAGTERER R0 P {55 I PR 1 e B s a1

i B g T DL F LR 2 —
® Master CPU

e Slave CPU
jr%?ﬁi%&i%ﬁﬁ%%:
e Slave CPU

& 3-43 #1THRHEEREE

E

AT & &SRS (RDWR_N) DAZIHIAIK

TRy I TR R R K, B E AL E Device 1, R JEiEid
“CSO” 5|k “CSN” 3% Device 2. —H & AT EHREE,
TR AN “CSN” AL 2 5 =AY T — M.

DONE

INIT_N

PROGRAM_N

DATA

DONE
INIT_N
PROGRAM_N

DIN [31:0]

CSN

Csl
CCLK

CLK]

UG704-1.0.7

FPGA

Csl

Y

Y

Device 1

DONE
INIT_N
PROGRAM_N
DIN [31:0]

Csl

CCLK
FPGA

CSO|

Device 2 — — — Device N Device N+1 — — —
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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 FCEATY

4.1 BB 2nsn

FPGA ot ferh i B Az, FPGA b H Bn#d i
RECONFIG_N F ARV IR AT, 7 aligEPeks RECONFIG_N i)
B BANE L. FPGA MREHTFTA E 8 1/0 i th mi s -

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,
!

RECONFIG_N. READY 1 DONE M 5&FACEH A, TwHA 2B eElliEEN
GPIO, #B BARAE L & 1 F 58 BRI e AT W U (8 B0 e Feo IR 25396 2 o FE T B 25 1

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

BT RREEi A%k RECONFIG_N FEE

B A AMIC R T ik A 2 RECONFIG_N IR /7 B an & 4-2 ] 4-3
I

4-2 EF _FHBRFE
1 2 3 4 5 -] 7 ] g
RECONFIG_M /
VeeNeooxNVeco ?«”-
;: Tporready =E
READY [T £
DOMNE W
& 4-3 L B
RECONFIG_N \; fl
X Trecfglw "
READY 5 \; I.i
;ﬁTrecfgtrd?n Treadylw 4
DONE H—k
Trecfgtdonel
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4 BCE 4075 4.2 BLE s
Arora V FPGA 7= i #H R I # 2 8 k 4-1 Fiis.
#+ 4-1 Arora V FPGA =REF _EHEF RECONFIG N fl & FE&H#
SRR ZHE X &/ME | BKME
Wi 2 L ZER] READY B EFHASHIRS ZE (Time from
Tportready application of Vcc, Veex and Veco to the rising edge of - 23ms
READY)
RECONFIG_N fik# ¥ ik ph % £ (RECONFIG_N low pulse
Trecfglw . 25ns -
width)
T RECONFIG_N T [##%] READY AZ{ILHF (K 4E (Time from | 20ns
recigtrdyn RECONFIG_N falling edge to READY low)
Treadyiw READY 1 P ki 95 % (READY low pulse width) TBD -
- RECONFIG_N T[4 %] DONE 23 i P[4 (Time from ] 80ns
recigtdonel | RECONFIG_N falling edge to DONE low)

4.2 BcBRIE

Fo 58 FPGA EH RS E A4 . Bl E SRAM AIMe g &% 1A

UG704-1.0.7

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

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

Power Up

POR Release
(VCC/VCCIONCCX
meets POR requirements)

Initialization
READY internally driven Low

DONE internally driven Low

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Lo

READY Pin = High

MODE Pins Sampled

ERROR

Write SRAM
Memory and
Verify

READY Internally
Driven Low
DONE Internally Driven Low

Succeed

DONE Pin = Low

User forces
DONE pin Low

Strobe DONE Pin
READY internally pulled up
DONE internally pulled up

Done Pin = High

FPGA Waken Up

User forces RECONFIG_N Low
or reprogram command
received

User Mode

vE!

e READY. DONE. RECONFIG_N J&X([n] 10, open drain fit, [ pHE 55 Edr
(EHiHLIREZI A 100UA).

o U/ ul LU HIHLE READY (force the READY pin low) {2 il 244 T 46 in 8k 1 i
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4 FCEATY 4.2 I E i

I A
o U/ AT LLIE L 3 H 47K DONE(force the DONE pin low)sif% il #34 wake up [} [a]
Mo
4.2.1 LEFF

YR AL FES, FPGA PR EEEA (POR)HEE G T./E. POR
HL AR DR A0S 1/O 45 BAL T 15 BERZS 9 1 3% Vee/Veeox/Vecion LR #L. 4
Vce/Veex/Vecion 1 & s AR E AL B (A R 2344 E AL AR, AR 254
I T HEIEAE), POR HEERA I E NG5, FPGA Huadltaibii
2. 23 READY #1 DONE {5 5Hifik)5, @t AW tREs, &l 4-5 fr

7o

4-5 POR FERFE
1 2 3 4 5 [ 7 8 g 10
o Tportready L
VeooNeoox/NVecion Iy ' '
READY ézsz:zzzzzz?;h f

DONE [T i

= 4-2 5 T A A28 F POR AR 428 B YR B E 1R
R 4-2 T EIE 4 POR 1EBR IS REN

Y]l e POR i 1% HL L

Arora V/ GW5A-138 VCC/VCCX/ VCC_REG/VCCIO2/3/4/5/6/7

GW5AS-138 VCC/VCCX/ VCC_REG/VCCIO2/3/4/5/6/7

GW5AT-138 VCC/VCCX/ VCC_REG/VCCIO2/3/4/516/7

GWb5AST-138 | VCC/VCCX/ VCC_REG/VCCIO2/3/4/516/7

4.2.2 #a

15 A7 LR READY #1 DONE ‘E G, &z 344 FPGA 57
BIBE A SR T UG OIS o ATAR IR 1Y B /215 R FPGA NI AC &
SRAM f#-fifi &5 .

FPGA i /2 LA T T 26 Ja Bk S M AR IR S -
o  WIRMIRASHEIT tINITL.
e RECONFIG_N & A&,
o READY & A #M 8 IR 5 58 H HLAK o
FERIEEAL I Bx READY 45 IR AL F Ih g -
e 15/~ FPGA IEFEGRNET AL E SRAM [X I,
o {ENMIN, B AR FIRRE T LA I FPGA B A IAILIRES
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4 T B 40 4.3 e MEFEE

423 L&

H5F] READY &It ETHE G, FPGA AR ERS. H4E MODE
ERURES, TTeLEs 2 M A E FPGA WL E SRAM. 7E FPGA 4%
WA B s 3R], BT LB READY & 1) i N Bk A& . READY & &
B P FE S B R IR %, READY & UK P48~ FPGA AL & 4, A
W TAE.
4.2.4 MRfE

AR R T BIC E &5, FPGA JE MRS I B A )
DONE IRZSNz. EMBDIRE T, FPGA SARUGEEAT U1 N #AF:

1. ffiReafm%t{E 5 (GOE), FPGA [ 1/0 iBH S FHARES, 58 /O 4fs
LI D RE . 18 B A4 R B AR ALE 5 (GSR), AT LA IEA S
SR FPGA AR Flip-Flop R

2. BERAR LG RS 5 (GSRYMA RS NS LSS (GWDISN). ffk
AR A A2 5T BLTIE FPGA 125 4y 5 RAM (94156 L K.

3. fEfe/h DONE B, fEAEIRZE T DONE & il — XA JHE /0.
n] DL I AR iz I DONE & B0 77 ik FPGA fREFAEMBDIRE -
— H DONE & i, FPGA R 578 UMeBEIRES, BEAHI R

4.2.5 APER

BEANH PG, FPGA RALZIPAT BT I Iz . FPGA R IRKF
FERT PR BRI A AR = A

e HMHI{E RECONFIG_N % i
o I AC Eun ¥ ®| REFRESH 54
o JiA T LN
— B HBLLL E=MEE, FPGA ¥ 55 it N & i .

413 ZEMEE

MR FPGA AT 3L, ZaTh R R — A REBHF RN R, wx
PR RIMRERAT 4G SR R T — RV e Ry e, N BT
TSRO 1 e % (12 Ak DR .

LA KRB A=A B

o TLEITIGHT, MAEEAT B shie & LURF R AE I AT

o FCEIIAE, SfFSC RIS A 1 IR s

o MCEKE, MIFEANTIRNRE, Bk — VIR EEHEEK,
=B BUR AR A E B .
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4 FCEATY

4.4 LERRR SO B

BoE FFHRRT
s AR A AT RC B R AR, 162 WL D RR:
1. BHATHEC B S AR IR
2. JAShGRREBAFHHT AR, PO B 3 DK FPGA 77 i
3. GLEELLAFIR B AN G R AC B A AT 28 A S R
R, SRR B RSN 1D, ARSI
BRI LLRF AR TP 0 1D AT RS, R = F - BUse TR, S0, A
JUR P LU BRI N ARE R, B T WA E
VE!
w2 FPGA P i BARER 1D, DMES AR RS Mt T X . R aESEs

PR A AR B LR IR b E SN T A8 F 0 ID BREdE 4, P RSB ESL DA i A
(S AR

BCEiES

FCESREITAG)a, S9AF E i IUL R e 1 1D (5 BT RSG,  Be
LRI IR mAE R B AL . DB ik PERF RS L A 1 DA S e b el
REREME IR, B SR H CRC R 177 2Nl O/ EU AR R ST H i
T HHEALIER S N FPGA, BRI .

i 2 AR SR A O B A T R B AE R AR N Tz Bt
Xt R ) CRC BLefY, =~ ARG A AR S e (I R P B 2 AN
R, S AR AR AS BEAT LEAL, — BRI R, 2R KL
e g R, BB SE U DONE faan il AN inise, gifei it ot L
CRC K46 A 327

kKExmE

A& 5 il , R4 A P IR FR AR B, 284 1 EL AR TR s i 21 2
SRAM SRR B, XT3 SRAM T HIEHE, &z S B
A R LERF A B R R B Bh B T AL, AT P ARG EL SRAM
W -

!
B2k SR E Flash (7764 % 40 1735 .

44 LR HELE

UG704-1.0.7

iz 3R FPGA 77 i g A G BLAH OGBS I 7 B8 & IR P AT ik
WA E . e B T E I T B IR R A QIR s IOUMT bR AR it SO G B AT Ok i
Wl AR EEMIA LRI EARE L, BREENEMMRELRIESS
FeEEEM.

RO DR C B B 1 2 e e A, 7E FPGA 7= il (R EERRR
AR EGAIIA T CRC KA IF B 1 4. K lie Bl A2 Sei 12
WA AR R A, BRRAOBEE IO iE S, DONE (5 5 hifik. W&
Tz R RS e R B R, AT P TevE AT (Bl
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4 T B 40 4.4 HERRRSC L E

4.4.1 BB IRINIEE

PR I 2E B R K e B TS 25 18] 4-6, PR EILETIIE CRC KL
RAERe. LRRFRBEE S SE . s E . L&, MSPI it Bk
. ZHEEEBIT SPI Flash Ja sk & . USER CODE & & %%

4-6 BLEIEIR
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 B T o) ) ik e A BRI, A AR
PR BRI ATICE,  BE AT LARIE SR I R i 22 42, SCRERE BHIEAR T Bl e/, ek
PR B ORER T 7 Bl ) 2 4tk

4.4.2 BE EBURNER
Bk SRR (Arora V) i FPGA 7 i L USRI, R
Fil 128 bits [11 AES B2 500k . I8 1 LR S50 e B F
1. 1ER 2 2 S A2 B PR A 0285 35 4 A P LR S 1+
2. {E Gowin FiR i EHI N R 54112\ FPGA;

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

BUEWATR I G, #0F5e e B IEW TAE: B kG, #1407
T 4E, READY #1 DONE 15 S5 Hik.

EX

o AES %4H. thfk AES FA%H, AES fnassyhrh FHBIMFEAES 7y, HE
MR E, AT keys
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4 T B 40 4.4 HERRRSC L E

o AES ZiHHKE: 128 fif;

e Key: AES ®4HAMTIFR, Arora V FPGA F= i FR$ft—/~ 128 fi K 1)
7 1) T A7l Keys

e Lock: AfRIE AES BN %4, %54 H T IRH| key BIAR, 43¢
FHZIFEIFR lock, 44 T8 RE G, B G RIREHE A HdE 46 2
1.

HIAMEEHA
FE R A A NN BB TR R

1. ATTF VR HAE A B TR

2. fEEHAFIEE “Project>Configuration”;

3. Hily “BitStream” 11%%, ‘AJi% “Enable Encryption(only support
Arora)” FFEINEAME, W 4-7 Fios.

4-7 MBEARERE
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
M Pla(cse & RTUte Enable Encryption (only support Arora)
enera
Unused Pin Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD
Dual-Purpose Pin Enable Security Bit
BitStream

Print BSRAM Initial Value
Secure Mode
[] Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 -

Loading Rate (MHz): | 2.500 (default) ¢

SPI Flash Address: |OOOOOOOO

User Code @ Default () Custom 00000000

Bitstream Format: (O Text @ Binary

Cancel Apply

mEFHEERING, ETFHEHMEHERHHE NS FPGA 1%
X, SRPEABEMTINES 1) AR B 78 AT B
HNREEA
ff AN S NINEN T
1. 4T7F Gowin ZRALHAE
2. I FPGA #34F;
3. Atk Security Key Setting;
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4 FCEATY 4.4 LU ARG B

A, (EFR IS B Z BTINE R E R R “Write” K5 E AR
FPGA, il 4-8 flor.

& 4-8 MBERARERZ
% 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 |
'3 =N
Wy Security Configuration I. 2 i&]

write ] [ read ] [ lock
Lock i Befuse for writing and reading it
Kead : Dizplay the key(when unlock)
Write : Program the ley to FPGA -
L. -]

i S S N T Ja R DA I b B B4 [R5 N A AT T
Wi

FHBANBIE, H WAk lock 244540 “H8” £ FPGA I
s ZJRARDNE P ERBUN B N AR R P E TR T B, B
W A A 2 E oy “17,

BE MR YE, I AR S R AT S e s Y1 UL EC R R 4 e
(L | ) s ol = s e o] ok R N R E AL
!
iz iR FPGA B PIAI AR E AT A AL 408 0, HIBsYMERIIE 280 1 JE Lk

gm0 Blan, AR ERAE B 5 N B 258 4E y 00000000-00000000-00000000-
00000001, 2 5 fEe it a1 B2 67 i B AR AL A Z0E 1.
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4 FCEATY

4.4 LERRR SO B

UG704-1.0.7

AES BRIz HRE

Gowin Programmer L E A #2647 AES ZiHgmfe T H, Rdisem
“Edit” " “Security Key Setting” &I AT fHiZ TH, & 4-9 fix.

4-9 AES 4RfEFHEHE

e
Eev(hex) Marmal input
Yrite Read Lock . ekey
Lock @ Refuze to write and read

Eead : Eead and display the kew(if urlocked)
Write : Frogram the lkey to FPGA

Close

RS =TI, 7l
o Write: Zift Key;
e Read: %l Key;
e Lock: BiE Key MIELSHR

4iFE Key (Write)
1. FHE X1 Key(AES ZH)EAN “BAT CARXEHE” H;
2. iy “write”  F%4;
3. THIBITHN, R[PIEEIESS

BEHY Key (Read)

i “read” ¥ ATRE N AES ST FEIRIGAE, BRI
AES ZH IRAE “ AT SUARXIGHE” o

82 Key (Lock)

Bl “lock” %4, BiE Key £z iies, AES ZPHRANE PR L
MEN.
AES BHARERE

) 4-10~ 181 4-14 1l T TSR BE AES BHIIUTRE, EURITRY
T JTAG i,

#%2 ID CODE

xE A ID AT A, — T AT E JTAG WG & TARIER, J1—7J7
THI A 38 RS X B T IR R, 3B iR AR .
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4 FCEATY 4.4 LU ARG B

[& 4-10 Prepare

Check ID N

Y
4

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
:
Y:

The “?” sign can be:

A: To read AES key flow

B: To program AES key/key2 flow

C: To lock AES key or Set 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‘

Transfer ISC_Enable
Instruction (0x15)

Y
Transfer Prgm_key
Instruction (0x21)

Y

Transfer Key_Data

Y

Wait 3.1ms

\ 4
Transfer ISC_disable
Instruction (0x3A)

End

UG704-1.0.7
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4 T B 40 4.4 HERRRSC L E

4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code —‘
N‘
v

Transfer ISC_Enable
Instruction (0Ox15)

v
Transfer Prgm_key?2
Instruction (0x29)

Y

Transfer Key2 Data

Transfer ISC_disable
Instruction (Ox3A)

End
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4 T B 40 4.4 HERRRSC L E

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

\ 4
Transmit Security
Command (0x23)

A 4

Note!
Transmit 128bits of data Setdata [127:125] as “1” and all
others databits as “0” .
A 4
Delay
800 ms
Y
Transmit Read ID Notel
Command (O)(_']_l) 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 BEEXHX

R FPGA 77 e B BRI A% 20, BRI R (S
ERSCARE I (ASCID BYSTAFANASIE W R REAS 2 1 2B i 3R S S
A S S N As, FLA L “I1” JFkiAT IR TERAE . /Jﬁj*ﬂ/\
e . RIS S SO R 44 08 bin, AR ETERER,
SO FGE H T RN G A %FTHT%%*#%K&E%#EPWE@%
&2

(NPT S8 NS R L /AR

2. {E Process Ui+~ 478 5.7 Place&Route £ $ Configuration [
bitstream;
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4 FCEATY

4.4 LERRR SO B

UG704-1.0.7

3. f{f Bitstream Format &1k $¢ Text 5% Binary #%=CEI A, Wi 4-15

R
4-15 LE4FRAE RN E R

Wy Configurations

4 Synthesize
General

4 Place & Route
General
Dual-Purpose Pin

BitStream

!

g
BitStreanm

Ensble CEC Check
[7] Enable Compress
7] Enable Encryption fonly support GHZA)

Key (Hex): |00000000-00000000-00000000-00000000
Ensble Security Bit
Print BSEAM Initial Value
[7] Background Frogranming

Secure Mode (device can be programmed ordy once]
Download Speed (MHz): [2.500 (default) -
SPI Flash Address O0FFFO00
USERCODE: @ Default () Custem 00000000
Bitstream Format: ) Text @ Binary

ok ] [ Cancel ] [ hpply

T GWS5AT-138B 2844, “Print BSRAM Initial Value” B (%0 B3 & 53 kT 10 MHz.

iz PSR LURF RO IO S 28, 4 LA 55 P B etk ARG, AR
A SR BER IR 46 B BE B SO RV, Ik 4-3 Fr.

%% 4-3 Arora V FPGA @B EXHR/N (RXIER)

PRI AR

L= &P NN INIEN)

138240

42.4Mb

V!

PR 2 AR SR ST RN, IF BB SO ARBEAT R 48, 1] SPI Flash #7fifi %k
PERRSCAFI R SR
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4 Fo B 4.4 WRFRLSCH L E
4.4.4 BLEXXHMEEHC
FPGA 1] LAME N Master M Flash SHCE S FEAC E SRAM. 4
FPGA L HIF1E Ready J& A 22 E st BUBHE i SCF, M 5Eim#)s
FPGA it 3| User Logic IRZs, Wi 4-16 Fiw.
4-16 LHREREE
Voh:ageA : Tramp : Tp0n2ready : Ready : Done
| |
| |
| |
[ [
| >
I I Tconfig I
[ [ [
[ [ [
[ [ [
[ [ [
[ [ [
! ! ! >
Device Power Power Off | Power Up | Power On
Device Status POR | Configuration | User Logic
Bz Arora V FPGA 234137 ¥ MSPI 12, Bl M 4h#E SPI Flash H 47 32HX
HARm AL E FPGA, TLHUALE AR ER A2 2.6MHzZ, &F—> SPI It
BRRD R — AN LR, ARE SCEE RN AT SO AT i . MSPI i32H SPI
Flash B8 K S RF 105MHz.
Ui ] R o S N NN = B <Y ISR = VAD f N ET P e  E= E R
AN—Ff.
MSPI 5 B SO I K 5& 4-4 Firos.
3 4-4 MSPI R R mEAHC
YEiE 2 TT wAE (ms, B KME (ms, B AE (ms, wAME (ms,
5 YN W=BE s SPIx 1 &g | SPIx 1 n#&si | SPI x 1 n#ksi SPI x 4 Jn#ks
= =2 5MHz) RK=25MHz) #=104MHz) X=104MHz)
138,240 42 4Mb 17350 1735 417 104
PLEZ B2 gk ] 2%, & N R BIRCE e, B T ECE TG
FIE], I B4 BT[] Tramp, FIBEARIGE RS 1], A b H R[]
HHESER, FEATME. Bl FPGA M 2 Hn%k 58 oK E 4]
A~ A
MSPI # 2 :
T wawre = Tramp + Tportready + i&jﬁ/}ﬁ H:%i&lbﬂ%vbﬁ$
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4 FCEATY

4.5SPI Flash i

4.5 SPI Flash %%

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

UG704-1.0.7

o

%% 4-5 SPI Flash #{EiES
2308 R
Read 8’h03
Fast read 8'h0B
Dual output fast read 8'h3B
Quad output fast read 8'h6B
4-byte read 8'h13
4-byte fast read 8'h0C
4-byte dual output fast read 8'h3C
4-byte quad output fast read 8'h6C

!

iz ik FPGA SCRF Flash #2454 4% —Fig 03 B¢ 0B,

64Mb.

BRTFERNT
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5 RS 74 K Efuse & X 5.1 RET4

547(’5%7?%5& Efuse X

5.1 RiSHFaa

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

= 5-1 Status Register

e DevIce | GW5A-138 / GWSAT -138 | GWSAST-138 / GW5AS-138

0 CRC Error (1 F/RKEHR, 0 FRRKRKEH R

1 Bad Command Error (1 F/RAKAERR, 0 RRARKAEHIR)

2 ID Verify Failed Error (1 &/RKAEHR, 0 FnmARKAERH IR

3 Timeout Error (1 £/R KA R, 0 FpmARKAEHR)

4 Auto_Boot 2nd_Fail

5 Memory erase

6 Preamble

7 Edit Mode

8 Prgm_Spi

9 Auto_Boot_1st_Fail

10 Nj_Active

11 Cmd_Bypas_State

12 I2c_Sram_F

13 Done Final ~ GHEEAEN T RIINESE 1, nERECy 0)

14 Security Final (%& /%201, RiKEL2AN0)
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5 RS A4 X Efuse & X 5.1 IREFA %

Status Register3T: Device GW5A-138 /| GW5AT -138 / GW5AST-138 / GW5AS-138
15 Encrypted Format (1 FR7xfd F 1 i Bois i S

16 Encrypted Key Is Right (1 &/xZ8H1EM, 0 KRB HE R
17 SSPI_MODE

18 Ser_Crc_Done

19 Ser_Crc_Err

20 Ser_Ecc_Corr

21 Ser_Ecc_Uncorr

22 Ser_Ecc_Runing

23-24 Cpu_Bus_Width

25-31 -
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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-138 / GW5AT -138 / GW5AST-138 / GW5AS-138 25 4f OTP &

XUTR R PR o
52 0TP EX
Name Bit Index Description
Reserved
119~118bit (2bits) reserved
user_misc 127~112bit (16bits) 117~114bit otp_2nd_boot_addr (4bits)
Reserved
Reserved
Reserved

107bit prgm_user_control_lock

106bit rd_user_misc_lock

105bit prgm_user_misc_lock

104bit lock_sel_key r

103bit prgm_rd_dna_lock

user control 111~96bit (16bits) 102bit rd_fuse_user_lock

101bit prgm_fuse_user_lock

100bit rd_key2_ lock

99bit prgm_key2_lock

98bit rd_key_lock

97bit prgm_key_lock

96bit cfg_aes_only

95~60 bit (36bits) lotid

59~52bit (8bits) wafer id

device identifier

(DNA) 95~32bit (64bits) 51~44bit (8bits) x coordinate
43~36bit (8bits) y coordinate
Reserved

fuse user 31~0bit (32bits) User defined
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6 L EREMNE FII%& 6.1 ZHLE i

6%?@3?%%&%3&

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 .
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