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FEmIE TR E .
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AT B
!
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IMERO 32 EE M
RI2MEEMTIFR (10f2)
4R Bank JTAG Sla‘.’e Master Master SPI Slave SPI
(Only) | Serial Serial X1 X2 x4 x1
CFGBVS 10 J N J J J J v
MODE[2:0] 10 ('\)"1[2:0]=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 N J v J J v v
READY 10 N J v J J v v
DONE 10 N J v J J v v
TCK 10 TCK TCK TCK TCK TCK TCK TCK
™S 10 ™S ™S T™S ™S ™S ™S ™S
DI 10 DI DI TDI DI DI DI DI
TDO 10 TDO TDO TDO TDO TDO TDO TDO
CCLK 10 - CCLK CCLK CCLK CCLK CCLK CCLK
CFGUP 11 J N J J J v J
PUDC_B 3l |y J v J J v v
EMCCLK 3/4 - - EMCCLK EMCCLK EMCCLK EMCCLK -
CSI_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/DO0 | MOSI/D00 | -
DO1_DIN 3/4 - DIN DIN DO1 DO1 DO1 -
D02 3/4 - - - - - D02 -
D03 3/4 - - - - - D03 -
SSPI_CSN 3/4 - - - - - - SSPI_CSN
D05_SSPI_SI 3/4 - - - - - - SSPI_SI
D06_SSPI_CLK | 3/4 - - - - - - SSPI_CLK
507—SSP'—WP 3/4 - - - - - - SSPI_WPN
D08_SSPI_SO | 3/4 - - - - - - SSPI_SO
SSPI_HOLD 3/4 - - - - - - SSPI_HOLD
D04 3/4 - - - - - B, }
D[09-15] 3/4 - - - - - - -
D[16-31] 3/4 - - - - - - -
3!
[ H7E wirebond H 2% 7% K W84 467 T BANK4, 78 H A3 A pyds A T
BANK3, HAKMEEFHFAEHE PINOUT 1.
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IMERO 32 EE M
R IBEEEMIIFR (20f2)
Master CPU Slave CPU Slave
EWAZH | Bank SPI
X8 X16 x1 X8 X16 X32 X4l
CFGBVS 10 N v N N, J J N
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 M[2:g]=01
RECONFIG_N 10 N N N N N J N
READY 10 N v N N J J N
DONE 10 N J N N, J J N
TCK 10 TCK TCK TCK TCK TCK TCK TCK
T™MS 10 TMS TMS TMS TMS TMS TMS TMS
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 CCLK
CFGUP 11 v N N N, v N N,
PUDC_B 3/4 N N N N N J N
EMCCLK 3/4 EMCCLK EMCCLK EMCCLK - - - -
CSI B 3/4 CSI B CSI B CSI B CSI B CSI B CSI B -
DOUT_CSO_B 3/4 CSO_B CSO_B CSO_B CSO_B CSO_B CSO_B -
RDWR_B 3/4 RDWR_B RDWR_B RDWR_B RDWR_B RDWR_B RDWR_B -
MCSN 3/4 - - - - - - -
D00_MOSI 3/4 D00 D00 D00 D00 D00 D00 -
DO01_DIN 3/4 D01 D01 D01 DO1 DO1 D01 -
D02 3/4 D02 D02 D02 D02 D02 D02 -
D03 3/4 D03 D03 D03 D03 D03 D03 -
SSPI_CSN 3/4 - - - - - - SSPI_CSN
D05_SSPI_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_I02
D08 SSPI_SO 3/4 - D08 D08 D08 D08 D08 SSPI_IO1
SSPI_HOLD 3/4 - - - - - - SSPI_I03
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] -
Ve
[1]Slave SPI x4 A A S HFERE [R5
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3 &I 32 BLEE M

Fic B AR I3k 3-4 P
=34 BMEX

B A AR e ik

Config Bank HEIEF(E 5.

VE BB I, A% . H3E config A% Bank!"f¥] VCCIO fit Hi /it & AH e
REITRI BR 3) E

24 VCCIO>1.8V I},CFGBVS 7 %42 1 (VCCIO10), 24 VCCIO<=1.8V, CFGBVS
CFGBVS 7 24 GND.

¥

Config #1% Bank 1,7 GW5AT-138/ GW5AST-138 Bank10, GW5A-25 Bank11,
FlipChip ##4¥) Bank3, WireBond #3#:(#) Bank4, V415 155 % M 5% Pinout F
i

fic B B AUERE 5

YENBLEE IS, KA, WSS Ehr, 2 ik 3-bit 7% .

FPGA 7 ki fit %z RECONFIG N J&, #8435 MODE {H#E N\ AH M [
B, ma R RY1) FPGA 7 i MODE {EX] 5 C B AL s A AN A
MODE TR E SR R ECE A F, B a0 MODE 4 iR 5e ek 3k ok, ki
K1Y MODE & BI7E#s i Cietth, BAESE AN A1E1 PINOUT Fif.
MODE & Ji{i{£>% GPIO i}, T input 5% output 271,

!

4 MODE fH 78w, #FEH P LA sk i’k RECONFIG_N A g4 24

TENBCE SN, KAV, BA WS . KB Fa%, FPGA #IERCER
HHTCE Al ThEE, RECONFIG_N HifiKif FPGA JoiE#EAT AT J7 U C B 415 .
72 b e BC B R b 55 DR R e T, S HIE B SE L A TT BRI
TEONBCE S RIS, 72—k 98 A>T 25ns (1R JH 2l GowinCONFIG fit
RECONFIG_N | E#s, a4 MODE &t & {5 HHin#k b it . 7 tn] DUE N 2% 5 12
PRI E R, AL B 5 R Al At AT FOR G E . F P IR HIE IR,
T DR b R R e e v A T DR vy TR

Sy GPIO i, REEMTE output 2874, JyfREERC E L ARIMEAT, HI 2 H
RECONFIG_N & [ 7544 H AR B v f 1 H b s i 72 o A AN REHL A

inout XAV IHI, WNERSS_ L4, open-drain ¥t . mHCSFAERL, WA READY i & it
FPGA 7 fig 47 lic B 451

HAE PR/ FPGA MRS R G T LIEATECE : Yas M H & B0 B A,
READY READY {5 5 s P & B REAR RS AR TE N, READY 155 NLHF.
FH P 0] LU AR R READY {55 DLEIR £ 3 n#id #2

£ GPIO i, B AN input 5 output 287!, READY HI{E input 25%4 ) GPIO i
T PRIESE b R B I R A A B BRI, 750U FPGA T gEEiA IEH AL E .

inout RV IHI, 55 Lz ,open-drain fiiH . FPGA it & It ERE S, BLE K
1)jJ5 DONE 15 S4i &

ERNFLEE I, #58 output 287!, ATLA$E R FPGA 4Rl AL B FE 2 15 kT

® DONE 55 NP, RO Epmpiis X T/ERE;

® DONE 15 5 MK B P RN EC B i 2 A 52 il i 2T

FH P RT3 238 A DONE 135 DAREIR 88 Mg i 72

RECONFIG_N 5 READY fRFHKHPIRART, DONE 15 5 & (R EFER PR .
i JTAG HEKELE SRAM it 29, DONE 55 HMEKHE 25 8 L.

DONE

UG704-1.0.1 10(71)




M E I

32 BLEE M

B A AR

etk

£ GPIO Isf, ] F{E input &% output 257, DONE 1 input 2574 GPIO I 7
TRAUETE b e B AR AR AN B B B AIG, RIC B 45 0 5 FPGA TGzt N 7
B

TCK

VENTCE S I, AR .

JTAG i B R B AT I B N E

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

!

YE4 GPIO i, TEwfrastt o nEud f2 RS ke, DFiiRfk JTAG 154 .

TMS

YEONECE & IS, SRR, AERSS B
JTAG P BRI R AT N E . 509 GPIO I, W] A1 input 5% output 287,

TDI

YEONBCE & IS, RO, AERSS B
JTAG Bic B # AT B N E . 1E9 GPIO I, THIfE input 2% output 287!,

TDO

TEONBCE RIS, RAEDUH
JTAG Bc B A A AT Bdla i A . 1529 GPIO I, mTHIfE input % output 2871,

CCLK

FCE B, FH TR JTAG 1 SSPI AR LA H A AC B A AR 1 RIS
© XMFMAEA: CCLKAENHIA, 5 ZE I B

o ST R CCLK AR Mt REURCE RIS B

!

CCLK JyRHEM B {5 5, R R BT IO(5E 5 Se Btk

PUDC_B

ERREE IR, KA.

* X4 PUDC_B MKHL Y, ZRAFECE A sE AT A GPIO 1 h FfH

*4 PUDC_B N Iy, #84H0C B 25 E A GPIO 1 &6 _Ed FfH .
PUDC_B i B BeidEialilid 1k Q (ssE#R) HiFH, ##:%] VCCO3/4 5 GND.

EMCCLK

VENBC B BRI, 2RACNMIN . TS B AR AT IR A A s N VR T
WA ERG2.« W TR FPGA 1] LLEE 3] EMCCLK {E Mg .
o 3T JTAG FIMKER: EMCCLK 1] AIAZERE .

CSI_B

PEONRCE A IS, KA. CPU BLUN M FiimAfE S, (KA

« KT CPU B HEEEE A 1kQ (BN HHEMHIERS] GND.

* XTI CPU #E: ARG E 12145 7T LAz ] CSI_B ke M2k FArlc & 111,
BRIESGAE HE D B Hh %4 B B FPGA 1) CSO_B .

CSO_B

VENECE & T, KA H . CPU BN IR E S, fERIREN B iEs
| T FPGA ff) CSI_B %

DOUT

VERTRE SN, KA % H . DOUT 256185k A7 I B AR .«
« XtF Serail f1 SPI (IR x1) #ix: 7F AT 450 5E PR R R iF FPGA 1) DIN
B, 1ENE— BRI

RDWR_B

VR RTC B R, RN .

CPU Bt BRI AL S AL (S S e . 24 RDWR_B A B I Ron it fe, 24
RDWR_B Ak H T R 7m 5 44

fE4 GPIO B, B HAE input 8% output 274,

MCSN

ERFLEE I, A% .
MSPI it B S5, RESFE K.
1E4 GPIO B, A FAE input B¢ output 2844,

UG704-1.0.1
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32 BLEE M

B A AR

etk

D0OO/MOSI

VN E BRI, 87N, B4 Flash 1) SIE . SPIx2 x4 245 30 XU .
MSPI it B 45 2 1) 5 AT B0 4 H
1E4 GPIO B, B FAE input B¢ output 2844,

D01/MISO

VERNC B T, SRAUONSN, $4M58 FLASH 1) SO Jill.  SPIx2 x4 284520 W
Il 6

MSPI P B 58 21 5 AT Bafm i N & I

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

D02/WPn

VENECE BRI, KB4 . SPIx4 LA XA

MSPI SR . 2% s B P, MSPI SRR B 4% AR B P,
MSPI %} S (R HRE TR P 4.7k HLBH_E 4 %3 bank f#) VCCIO.

£ GPIO B, mJ FHAE input 5% output 2874,

D0O3/HOLDnN

VENBCE & I, KA, WEs Ehi. SPIx4 L X,
MSPI i Bha e 8 . (RSP 2. mli@Ead 4.7k HFH B+ 2% B bank f) VCCIO.
fE4 GPIO K, A F{E input 8% output 2874,

DIN

YERECE IR, RACNHA . DIN & #4750 35 N5 .

* %1 Serial #1 MSPI #%3X: DIN M\ E#E szl A 4758, BRUBCE T~ 7£ CCLK L
TR REEHIRE o

« X CPU #i:{: DIN 5IHIZZIhaeE i, H/E DO1 &’ . /53 GPIO I,
A FAE input B¢ output 287!,

D0~D31

inout ZX Y4 I

T CPU #RX, 1EAE s NG s . #3025 IE RS AL B BN x8. x16
i # x32 ML HE .

*YE2N GPIO I, "] HI{E input 5 output 2574 .

SSPI_CSN

VEJ9BC B I, SRBONH N 4.7k HEFE B3 F%F R Bank ) VCCIO..
SSPI B BB k55, (KA.
1E4 GPIO K, A F{E input 8% output 2874,

SSPI_CLK

ENTFE G, RACAHN .
SSPI it B AR (1 By N
£ GPIO K, A F{E input 8% output 2874,

SSPI_SI

TENECE SR, KA.
SSPI it B A B AT R i N E
£ GPIO B, A H{E input B¢ output 274,

SSPI_SO

VERBLE I, RN .
SSPI it B A 1 B AT HCE i H
fE4 GPIO B, B HAE input B¢ output 274,

SSPI_HOLDn

VEONFECE I, KA 5N, At 4.7k HEH B4 2% B Bank ) VCCIO. .
SSPI BB R AR 2
£ GPIO B, A H{E input 5% output 27,

SSPI_WPN

VE R E SN, 88 % N, TS 4.7k HFH _E 4 2% M Bank ) VCCIO..
SSPI S {44 . 4% = S, SSPI XN (HVEE 2 4% NI HSE, SSPI
X . RV E T

fE4 GPIO B, B HAE input 5% output 2874,

UG704-1.0.1
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32 BLEE M

UG704-1.0.1

REEMNEH

NI R 1O BRI, @m0 FPGA 7 dh SR il &
B ENEIE /0 5. g R FPGA b L5 RFEAT (R (T AC B 381
AT, SEEMRNE RSBV ECE E .. IRERIE, ##FEA
PP, 2 M P e 39 1) 2P 3 T 87 2 B FAFR) B i

Varl |
®!

PR BB I, TR R IR R S BRSSO B E R
Fic B IR A N SR 3-5 P

#* 3-5 N B & A FH ki
B 4R Rl Tt B
BRINIRZS TMS, TCK, TDI, TDO {E AL HBCE &1,
JTAG PORTI™ 4k 3
B 5 1/O TMS, TCK, TDI, TDO fFit B4R E/EN
GPIO.
. CSI_B, CSO_B, RDWR_B, D[0-31]#!
ki & N I
BRURK CCLK {5 IR B 1.
CPUPORT CSI_B, CSO_B, RDWR_B, D[0-31]#
L \\jﬁ\ Y L Do =
BEAEBYO | ool pemn® 2 e -4 GPIO.
SSPI_CSN, SSPI_CLK, SSPI_SI,
BUIRE SSPI_SO, SSPI_HOLD #i1 SSPI_WPN fE A
=g
SSPI PORT CAREEH
SSPI_CSN, SSPI_CLK, SSPI_SI,
WHENEIE /O | SSPI_SO, SSPI_HOLD A1 SSPI_WPN fEfit
B4R EEN GPIO.
o MCSN, MISO, MOSI, D02, D03 fil CCLK
% A ?é? N Paran
ARUR et P .
MSPIPORT MCSN, MISO, MOSI, D02, D03 #il CCLK
‘}'L ‘\jit‘ ’ b b b
BENEBNO | e st 1= 41 GPIO,
BRIRES DIN, DOUT F1 CCLK 1% e B &
SERIAL ui: o
B 5 1/O DIN, DOUT fl CCLK 7Ffit B 4E W I51E N
GPIO.
LN OE
RECONFIG N ‘i(de( L FH e B
WENEEIO | BLE LR IE1EN GPIO output
LN OE
READY 5%& | L FH e B
WHENIE IO | Bl E 45K E1E N GPIO
DONE BIRE £ FH I B A
WENYEE /0 | EEL R E1E N GPIO
V]

[1] AT L P Ef2 4R dE ] JTAG_SEL_N {55, ¥ JTAG B IKE NILE 10,

[21 JTAG & MM T FHhLr - n#ad #2 7h TCK 5 TMS RE&FE,

JTAG 454 50 1L H N4

DA 15 i K

13(71)




3RCE N 32 BLEE M

¥ SRR EENER
W R RS R I E B E
1. $TTFE 2 AR AT oA R TR
2. TESREF:FEFE “Project > Configuration > Dual-Purpose Pin”, 1

3-1 s
3. a)ik Xt N A B O B I B2 R
E3-1 BEEEHEREE

- s Configuration Iilﬂ—hj

| Synthesis I Flace & Route Imal-Furpose Fin | BitStream |

Download Mode: |JTAG -

Use JTAG as regular IO
Use SSFT asz regular IO
Uze MSFI az regular I0
Use BEEADY as regular IO
Usze DOHE as regular IO
Use RECONFIG F as regular I0

(1]:4 ] [ Cancal ] [ Apply

UG704-1.0.1 14(71)




3 &I 3.3 A A B I

3.3 EHRAECE R

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

3-2 FHERALRER SN

EMCCLK [ EMC_CLK_DIV EMCCLK . i:
config_c

0SC CLK |

0oscC OSC_CLK_DIV ‘u se_emc_clk

3.4 JTAG ELE#ER

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

JTAG P B UK R AR 5 A B s = - T4k FPGA 77 i ()
SRAM ', HHRFLEHIEER. Fm ¥R EER FPGA 7 fhilsZ
Fr JTAG B BRI

3.4.1 JTAG B ERER FEREE

JTAG Bt B A B R K 3-3 FvR, AR LIS R H A
8T P

3-3JTAG B EERER

FPGA

oI
JTAG PORT

TCK

YV V VY

T™S

TDO

A

!
JTAG M & AU B AR A BE = T 100MHz.
B T HETH AR JTAG i B SRAM #4E4h, &= 514k FPGA F= i

UG704-1.0.1 15(71)




3 ACE LM 3.4JTAG fic B0

40 SPI Flash g fE At vl @il JTAG & AT, S8 SPI Flash ()%
BEIRIFEZ 5 3-4.

3-4 JTAG ¥O4#25MB Flash B REE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS_N
JTAG PORT
» TMS Ml |« DOUT
<t TDO MO » DIN
Y
A JTAG £ M 4wF24M Flash FIs =K.
3.4.2 JTAG B BREA K FE
JTAG fit & B A 7 B an i 3-5 Fiaws
[ 3-5 JTAG BLEER R FE
| Tj_clk :
>
: | Tclkh |
TCK ] -
| |
™S <« r< >
=

o (

TDO <

B S A SR Sk 3-6 fis.

UG704-1.0.1 16(71)




3 ACE LM 3.4JTAG fic B0

%+ 3-6 JTAG BLERA R FEH
SR | ZHE X m/ME = INI] Fafr
Tj_clk JTAG TCK clock period 10 - ns
Tj_tmssu | TMS setup time 3.0 - ns
Tj_tmshd | TMS hold time 0 - ns
Tj_dsu TDI setup time 3.0 - ns
Tj_dhd TDI hold time 0 - ns
Tj_dvld delay of TCK to TDO - 3.0 ns
Telkh The time of clock high level £Z'§(§}()k cycle ) £g'g§)k cycle) | _

3.4.3 JTAG HXEERIE

JTAG EXFi54

TAP K&H1

TR TT 1] VRS B AR R & W A7 de el w5 A7 s, AELES % TDI
A TDO Zd. —BOkU, FEL w4 Tk Hmn s 44, A£IR
SHUEE R, AL Fa sk — MRy &R TCK 22 mi TMS (24 RAE,

KRR
3-6 TAP R7ZSH,

1 CErEST-Loelc-RESET}
o

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

UG704-1.0.1 17(71)




3 ACE LM 3.4JTAG fic B0

TAP 51/

BRF TMS NE S B “17) I/ TCK i AN £/ 5 kil
ke (BFEEEAMC G, 207 TAP 24, M SeHUE b T H e RS 1
TAP RS il w2 i EACIRES, X JTAG F2 A2 48 E AT .
eyl
ZREAE AL CPU FIAMK .
eyl
o 7EHEA Shift DR 5k Shift_ IR IRZHS, TDO ERI%HE M TCK )R BRI IEA %1
7EHEN Shift_ DR 8¢ Shift IR JRAK, HE AL
7E 27T Shift_DR B Shift_IR I}, i,

AR H ) A BE i B R AL LSB;
—HEANL, AR E B R AL

1S FIF AR A 77 A%

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

SR A AT AT, 78 Shift IRIRASK, fZ BRI 44515
L AT, RIS LSB 7, REFEA B k1%, [A12] Run-Test-
Idle J5+a2EP#E ke, WK 3-7 fis.

FERE A7 e 1A, 7E Shift DROIRSH, A& EdEEE 4%
PEZFA72%, K 3-8 Aras. #idE K%K H LSB if /2 MSB ik T HAR#RE
3-7 HSFERHEINF

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

UG704-1.0.1 18(71)




M E

3.4JTAG it B

3-8 HIEFEHR LN F
o LS ririrere

™S “
TAP States.-( a SHIFT-DR
(1) -Select-DR-Scan (3 -Exit1-DR (B :Run-Test-dle
(2) :Capture-DR [4) -Update-DR

!
fEF - T4k Arora V FPGA 1, $RLFFAFa B KN 8 fi;
IRYEPTE S A S, R FAAR KA.
B£HK ID CODE 4
ID Code Rl JEDEC ID Code, & FPGA #&ffH— AR,

=1z~ FPGAID Code KJE4 32 fir, FRIH T &= FPGA K ID
Code.

%R 3-7 Arora V FPGA IDCODE

Arora V FPGA Device Family IDCODE

Device Part Manufacturer ID
Device ) Bits 11-0 IDCODE
Bits 31-12
h81B
GWH5AST -138k h00010 h81B h0001081B
GW5AT -138 h00011 h81B h0001181B
GW5A-25 HO00012 h81B H0001281B
B FPGA 3542 0x11, LUR B BELLEZEL GW5AT-138 ID Code Ay
B JTAG ) LAE 77 .
1. TAP &fi: TMS B NE T, ESRIEER/D 5 A8,
2. BIPIRESHLM Test-Logic-Reset F| Run-Test-ldle;
3. FEEPIRESHLEI Shift-IR, MK 4A K& 1% Read ID 54 0x11, mifi
(B Ja—h0) KIERI RN PRSI Exit1-IR, Bl & &f7 2 &[T TMS
BEE T, £ 3-84H 8 M8 EHHN KI%X 0x11 iILF2H TDI A1
TMS FIMEARAL, B 3-10 Fias.
& 3-8 £XiE<$@iEH TDI # TMS M{EEL
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
UG704-1.0.1 19(71)




3 ACE LM 3.4JTAG fic B0

Valu K | TCK1 TCK2 |TCK3 TCK 4 TCK 5 TCK 6 TCK7 TCK 8

TMS value 0 0 0 0 0 0 0 1

4. FEPRENL, M Exit1-IR £id Update-IR J5 1713 Run-Test-Idle, 37
Run-Test-Idle iz 17 £/ 3 /Mt 4 ] H#1;

5. BIPRENLE] Shift-DR, Kik 32 MBI E R, IFES 32 PDhHehkik
", B TMS AE T, 588 32 ANeh AR FIE, Bk Shift-DR #)
Exit1-DR. iX#lE], A&i% 32 AMHehRI ATz 4 32bits %45, E1N
0x0001181B, ik 3-11 Frox;

6. FIPIRZSFIE] Run-Test-ldle.

3-9 B ID Code REHFRIZE

= l

l Move TAP to Shift-DR
Move TAP to Shift-IR l
Transfer 32 clocks toget ID
Code
&
Move TAP to Exit1DR
Transfer
Read ID Code(0x11)
instruction (LSB)
&
Move TAP to Exitl-IR Move TAP to Update-DR

v l

Move TAP to Update-IR

Move TAP to Run-Test-Idle

\ 4
Move TAP to Run-Test-ldle

e D
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3RCERE 3.4JTAG fic B0

[& 3-10 3&£EY ID Code #§4-0x11 i ElAt

TMS
1ol IR0 IR1 IRz IR2 IR4 IRS IR& IRT -_
oo D@D EX ARDE
Tap states MY @ ¥ @ SHIFT-R @ X @
-SelectIR-Scan (3 -Exit1dR (5) Run-Test-Idle
(Z) :Capture-IR (@) -Update-R

[# 3-11 3B ID Code ¥IEE 25500 F

1 2 3 4 5 -] 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% 3® 3T 3B 3/ 4

TCK

™S

4P states NI X DY, SHIFTDR 6]
:Select-DR-Scan @ Exit1-DR :Run-Test-\dle
:Caplure-DR :UpdaterDR

5 Status Register 0x41

Status Register 7£ 25 {4 8 R S 28 RIS G IR KA B, 8 52
Status Register, FJHP AW 8RR,  anAIe 5 %Dh wakeup. =&

AFAE B RS
Status Register 34 32 fi7, #LHUfE 472 0x41, I /75 Read ID Code
—
Status Register [ i 5% 5.1 IR 1745
BEAL User Code 0x13
User Code 36 32 fir, 1HU$E4 & 0x13, K /¥5 Read ID Code —
o
User Code BRIl F )& FS SCERT checksum 1, 7] 7E Gowin
Designer H H & X o
H % 0x3C

ZAR AL FPGA M flash it BB ST, JFECE 2 SRAM.

i JTAG KK k1% Reprogram (0x3C) 54 . Noop (0x02) f&
4, AIEERE N, SR MR Reconfig_ N &R .
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M E

3.4JTAG it B

UG704-1.0.1

% SRAM

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

Ki% SRAM Erase 164 0x05;

3% Noop #54 0x02;

ZERS 5% Run Test 2~10ms;

& i% SRAM Erase Done 54 0x09;

& i% ConfigDisabled 154 0x3A;

7. Ki% Noop #8584 0x02, &5iRiifs;

E!

f£ 1% EraseSram (0x05) 154 . Noop (0x02) 2 J&, H4h Bt it a2 45 HgE R

%,

o gk~ w N PE

Bl E SRAM

4 Host BC B FPGA SRAM, fif FPGA seiiltife, @it JTAG I
# SRAM 4% Configration Mode Pins FJ520H

IHiT Gowin software 1428 B S, FIH JTAG s23
SRAM HBECE, FHEAN4H4M Host Bl B SRAM (552, W& 3-12 fis.

AL JTAG 8%, TAP £147;

BEHU %% ID CODE, &7 ID CODE &5 ULHL;

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

K% Address Initialize 54 0x12;

& i% Transfer Configuration Data 54 0x17.

B alIR#EF] Shift-DR (B % 172%), 4 Bitstream Data M FF4h
(MSB), BN RiE, RIEEHEIERCAAFANE, FHFE] Run-Test-ldle

#i% ConfigDisabled 154 0x3A;
7. Ki% Noop 164 0x02, 457RACE AL,

® oo s e N e
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3.4JTAG it B

UG704-1.0.1

& 3-12 it & 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
(0x3A)

Transfer
NOOP Instruction
(0x02)

)
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3.4JTAG it B

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

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

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

Check ID
Code

Read ID Code

hy
\ 4

Transfer Program_SPI
Instruction (0x16)

Y

Program SPI Flash
through JTAG

Y

Send 15 TMS pulses

Y

Hold TMS high for 8
TCK clock cycles

Y

Transfer Reboot
Instruction (0x3c)

End

UG704-1.0.1
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3 ACE LM 3.4JTAG fic B0

3-14 GOWIN Arora V JTAG #&#l SPI &% 0x06 38 &R FFE

TAP States 1 2 3 4 5 6 7 4 5 8 1

™S

DI DR7 DR6 DR5 DR4 DR3 DR2 DR1 DRO

0
@® Run-Test/Idle

@ Select-DR-Scan
@) Capture-DR

@ shift-DR

(6 Exit1-DR

© Pause-DR

@ Exit2-DR

® Update-DR

SVF (BfrimE# =) tERS 35 Flash

SVF =Z#iid & 2 IEEE 1149.1 (JTAG) M £t /E iEEMTE . SVF LI
AR AL R IR JTAG &4 1E. SVF U E ik 75 B8 N\ 24
FIfE R, 03 JTAG #:E. gafe TEAEH SVF STHE NN, FIHEELE
SVF 145 B FLASH gwfs. %A 4m e FLASH A2 B T & i
INo
3-15 SVF &\ 4w Flash Fi2E

Check ID
Code

Read ID Code

hY
A

Transfer Program_SVF
Instruction (0x1B)

A

Program SPI Flash
through SVF

Transfer Reboot
Instruction (0x3c)

End
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3 ACE LM 3.4JTAG fic B0

B.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 & }i5Z% 5.2 OTP Efuse.

HAC B R N EFTR.
3-16 it & OTP #KiEHE

Check ID
Code

Read ID Code

N
y

Transfer ISC_Enable
Instruction (0x15)

A 4

Transfer
Prgm_user_data
Instruction (0x2A)

A 4

Transfer User_Data

A 4

Wait 3.1ms

A 4

Transfer ISC_disable
Instruction (Ox3A)

A 4

End
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UG704-1.0.1

EE OTP

B OTP Hedfs FIAE L T B s

3-17 X OTP BiEFizE

Check ID
Code

Read ID Code

I
A 4

Transfer ISC_Enable
Instruction (0x15)

A 4

Transfer
rd_efuse_all_data
Instruction (0x2d)

Y

Wait 0.036ms

A 4

Transfer rd_user_data
Instruction (0x2B)

v

Wait 0.6us

A

Read User_Data

A 4

Transfer ISC_disable
Instruction (0x3A)

End

BliEsc
BIRESCE, IR o Al BR SRl I Ak
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3 ACE LM 3.5SSPI it B

3.5 SSPI Ef E{&E=

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

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

3-18 SSPI it EER EFEREE

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

fi ] SSPI it B AU 2 v FPGA 7 i it B H) & 2%n B B an &l 3-19 i

7N
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M E

3.5SSPI it B AE

UG704-1.0.1

& 3-19 £ FPGA ¥E& =R

CLK » SSPI_CLK
DIN e—|—>| SSPI_SO
FPGA
. DOUT » SSPI_SI
Master CS_N; » SSPI_CSN
CS N,
CS_Ns —

> SSPI_CLK
» SSPI_SO
» SSPI_SI

—n—n—> SSPI_CSN

FPGA

SSPI_CLK
SSPI_SO

FPGA
SSPI_SI
SSPI_CSN

Y VY ¢

SSPI it & & IFR T 34T % ) SRAM B & #eE4N, BT 9wfs FPGA
4RI SPI Flash, %ifE Flash £:4E1¥) MODE 185 SSPI it & 151
MODE 1EAH[F], F Al LAfE Gowin 42 0 4F Hh ik F44 e B 28 5 A\ SRAM
i /MEE Flash. 752 AN Flash n#knr, 7 20K MODE {E 1% 4 MSPI
MODE, 2 J&ifid = #r I H ok RECONFIG_N filik MSPI Jin#k.

SSPI # M gmfE4h S Flash EF R~ = K & 3-20 Fiox.
3-20 SSPI #w#25MEB Flash HEETREE

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
29(71)
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3.5.2 SSPI fii E=A K FE

SSPI e B A= 1 7 B 3-21 s

3-21 SSPI BL E{EARTFE

Tsspi_clk
>
: | Tclkh |

D
CCLK
[ [
I I
i_enabl o /
Sspi_enablen | : Iu_,t
Tsspi_ c'su: | :Tsspi_chd'
I
|
sspi_si (and other [ I
input data pins) < >4 | ' >< . D< >
D E—
Tsspi_dsu ' | Tsspi_dhd
. f
Sspi_so < >< | ><1I >< >
PEN
g
:Tsspi_dvld
i) P2k 3-9 P
% 39 SSPI e BEEA R FSH
SHAAIR ZHE X w/ME PN XA
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% | -
Bﬂﬁ%ﬂi HLEORAN, SSPI AR AN == 3k FPGA = i #tTC B, ik
e SSPI#1ffgE

J:EE):?JJU\@EEYHJ*U\@EEHT RECONFIG_N R & HEiE /0 4R

;m\ o

JR B IR E

HHT I A I R P Bk b s &2 RECONFIG_N &I

3.5.3 SSPI £ HicE<

24 FPGA 4T SSPI #xif, @it SSPI mf LAk FPGA SRAM B
2EY ID CODE\USER CODE\STATUS CODE 213 5., 1] LIEFAN T

%% %% (it SPI Flash).

UG704-1.0.1
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FPGA [ SSPI 84—t 1-4 N7k, &0E85 1 MeLYRF
MENIRERTY, BRABEERTZTIBNT, TURE BT LLEE
=H CFFEH 0x00 £).

% 3-10 FiPEkS

E{FRE TEES BFHHIRBFEEF
Read ID Code 0x11000000
Read User Code 0x13000000
Read Status Code 0x41000000
Reconfig/Reprogram 0x3C00
Write Enable 0x1500
Write Disable 0x3A00
Write Data 0x3B
Program SPI Flash 0x1600
Init Address 0x1200
Erase SRAM 0x0500
Read ID Code

FPGA (] ID Code K& /2 32bits, EL ID 34 & IUAN 45, A
0x11000000. 7fEf84 KL Ai, 1 CS AT HEHEFIRE, FHELMRE
PR A (AR DL D, DLERE) FPGA 3KHL CS IRAS.

2 CS k25, HHHLL MSB 177 U5 N84 0x11000000, 1E%55E
FHRA Gk LA 32 NHeh, s ID CODE #idi ¥ LA MSB M
DO R IRALF Hi K
3-22 i£EY ID Code B FREE

cs !

s __ e MU UL U UL L U UL

Instruction (0x11000000) 32Bits ; 32 Data Bits

o i i

»

DO i

FEHEX StatusCode/UserCode 5i5HX ID Code HIHEE/ERL, B Xt M)
g4-R0T],

Write Enable (0x1500)

Ll E SRAM (5 Features) i, ffif] Write Enable (0x15) 843t
W gmiE A, (Y% n] DA 2 5 i Write Data (0x3B) 54
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[&] 3-23 Write Enable (0x15) B RE=E

Write Disable (0x3A00)

RIEBIRTERG, 3518 H Write Disable \gm#a i B H . B H G
MeBR i 2%, (H RS HEN TAERES

[#] 3-24 Write Disable (0x3A00) EfFFREE

B RPN 84, 0x1500 A1 0x3A00 F5 2 [ 73R —3, Fe&#h2
£ CS R TJaJTah, IfEfR & tEimos i) fim CS, AR AN 1454
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM),

Erase SRAM(0x0500)

541 75 WriteEnable/WriteDisable —%, W& #4854 A &A
0x0500.

WA RIS, TIERZE D 10ms LU AT S,

Write Data (0x3B)
L WriteData (0x3B) 154 E#1n FPGA 7% A% Bdm it S
R, EHIES AEET, CS —HEATRH .

3-25 Write Data (0x3B) BIFREE

L i A

HE_J_UWAL_IWJMME_

Instruction(0x3B) _i‘ : Data

i um@@@@@@am_u_

One Byte (MSB)
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3.5.4 SSPI fif & SRAM
& 3-26 SSPI B2 & SRAM HiiEE

( Start )

\ 4
Read Staus
Code

Erase SRAM

A 4

Init Address

A

Write Enable

A 4

Write
Bitstream
Data(MSB)

\ 4

Write Disable

A 4

End

3.5.5 SSPI 4%%Z Flash

PeimfEnm B LK 3-27, 15l SSPI [ FPGA Ki%fe4
“Program SPI Flash” (0x1600) 54, 5Ef/5 FPGA 7] L% &k SSPI £
Flash, Host ¥iift] SSPI A LAE #1)j I7] Flash, $% Tkt vl L% Flash [
FHRIT Xt H AT AR

VER, M Flash B RS, [BlE A0 £ £ 1R — > Bit. 10 sspi 132
HY Flash (1] IDCode I, 75 BLAAI 3% — AN M T SR EUR f5 — 1oz
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[#] 3-27 SSPI B¢ & Flash #iE &

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End
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3.5.6 SSPI x4 ECE SRAM

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

3-28 QSSPI fit B SRAM #iiEHE

1 Start )

A 4

Read Staus
Code

N

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

> |

Init Address

A 4

Write Enable

A 4

Write Data
0x6B
(QSSPI)

A 4

Write Disable

End
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QSSPI Write Data (0x6B) I /7 El4n B s«
[#l 3-29 QSSPI Write Data (0x6B)&JFF[E]

sek [ U UL _uuuuut

SSPI CS N ] | RN
0 LT Joeae-—--oaae—
10, CORE---OOOD—
10, OO
i 2,000 mun /000
3.6 MSPI Bf E=5\

MSPI (Master SPD) Ft &M, R FPGA 1E T 2844, @it SPI#11
TN MANEE Flash Sz ECRER B 56 e B 1

MSPI Bt &L F2: F MODE & % & v MSPI R, ¥ FPGA E¥# I
FHL B HE P ik f &2 RECONFIG_ N &, 2844 5 4T AP Flash 2HY LR
AR, e B

R4 MSPI RS E A5, H A vl LSBT R: 2 FPGA 5
NTAEfG, HEFRFR, AP TLUSE &R ZFES N FPGA 4N
Flash 2347, 24 H&FZ 2 Fn]fi )k RECONFIG_N B I Hfd 2415
T2

3.6.1 MSPI B B EEREE

i FH MSPI x1/x2/x4 Bt B0 i = 2 Sk FPGA 7= L gt AT lC & /&
PR E & 3-30~& 3-32 s

3-30 MSPIx1 B EER EFEREE

FPGA SPI Flash
CCLK » CLK
MSCN » CS_N
MISO (€ DOUT
MOSI > DIN

!

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

o [2] BIAECE N MSPI x1, 3Byte Gl W7E EDA BfF 5 o5 ikt B LASR FHIm A
[ -
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3-31 MSPIx2 B EER EEREE

FPGA

CCLK

MSCN

MOSI

MISO

A 4

\ 4

A

A

!

SPI Flash

CLK
CS N
100

101

[1] MSPI x2 {45 : 2.5Mhz~105Mhz
[2] ERIAFECE N MSPI x1 , 3Byte FHEAR, TT7E EDA #4458 ook B DL T+ InZR T
If] 6

3-32 MSPIx4 B B EFEREE

FPGA

CCLK
MSCN
MOSI
MISO
D02
D03

\ 4

Y

A

A 4

A 4

\ 4

A

Varll |
FE!

UG704-1.0.1

Y

SPI Flash

CLK
CS N
100
101
102
103

[1] MSPI x4 ({35 : 2.5Mhz~105Mhz
[2] BAFCE N MSPI x1, 3Byte Fht#ix, FI7E EDA B At o8 ook B LA TN s
a] .
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3.6.2 MSPI it BRI FE
MSPI Bc B A5 A 7 an i 3-33 Fiioso

[# 3-33 MSPI B EHER T FE

| Tmspi_clk |

|

I | Tclkh |

q

CCLK
| I
FCS_B I I
| I |
| | | | ]
| Tmspi_cvid | Tmspi_cvild
| |
MOSI (and other |
output data pins) | |
«> |
I |
| Tmspi_dvid |
X X
l

MISO (and other <
input data pins)

X

:<—>'<—>'
|

I
Tmspi_dsu | Tmspi_dhd
I

MR BN Fr 2 5nk 3-11 fiis.
% 3-11 MSPI Ei EER I FSH

ZHATR ZHE X w/ME >IN Ffir
Tmspi_clk MSPI clock period 10.0 - ns
Tmspi_cvld delay of MSPI clock falling edge to CSI_B | - 1.0 ns
Tmspi_dvid delay of MSPI clock falling edge to output | - 1.0 ns
data
Tmspi_dsu the setup time of input data 2.0 - ns
Tmspi_dhd the hold time of input data 0 - ns
Tclkh The time of clock high level (clock cycle ) (clock cycle) -
*45% *55%
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3.6.3 MSPI #5iX il B % 1T

UG704-1.0.1

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

3-34 MSPI R L B 2 E

v
First Boot

[1]

Y

v

Second Boot

[2]

Manu-mode

3]

Y—>

N

v

User-mode

\ 4

o [1] BRIARE N ind N MSPI x1 , 3Byte T-hh BBt =, 77E EDA #ff:rf
R E, ST i,
o [2] TIYE EDA ¥ fFH B B —onEk itk .
e [3] Manu-mode FrJ DLl SSPI. JTAG # 1 5¢ s B F-3h it &
seAk, 78 MSPI BT, @i 78 FRRAL SO L 81 mspi_jump(0X6E)
Fe4 7720, AT LSBT ke gk ik I ThRg, (ETFERE RS RiGsr
fic FLASH £7fi% %S [A]
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3.7 CPU I E&ER

CPU it & £ 1 5CFF 8/16/32 A7 98 A o e i OO SR TR E, Wl H
T B e 0 S SCH 8 A0 BEBHE [P RIS SO BRI AR 2,
MBI e — X2 1% TN 7 USR] AR OL R, R e A T
Ar R VE N TC B NP, wdE T EDA W Bk #E EMCCLK {9 & N 8,

B R IR RO G g«
o 32 fuiz: F A PRy 50MHz
o 16 fufix: H AW #IEJy 100MHz

o 8 fifiz: AN EHIZE N 100MHz

3.7.1 CPU B B EREREE

UG704-1.0.1

CPU it E X & Hon =W 3-35 Fios.
3-35 CPU L EEA EZEREE

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

WE_N » RDWR_B
CS N > CSI_B

vE!
EHEA T CCLK Mfirth, MBI CCLK AN
i 2 L EDRRAN, fiTH CPU B @ 2 4k FPGA 7= i T IE
B, T L LT &M
e CPU #IN1fife
b S WK B B HT— X EC B RECONFIG_ N SR Y33 1/0 4R
=

FIARYC)

o JiBHACE
HHT L A B I P Bk i i &2 RECONFIG_N &7
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3.7.2 ie ERTFF

CCLK

CPU T &tk = 7 B an i 3-36 flioss o
[& 3-36 CPU Mode Br ER R R=E

Tepu_clk
| —————

]

=

! Tokh |
-+,
‘

i
0

L

! |
i i
RDWR_B \ | ) 1 |
: 0 N
i
i

Tcpu_rwsu ‘

csLB

DATA (as input)

CCLK

RDWR_B

csiLB

DATA (as output)

|
" Tepu_rwhd

\4———»1 o

! ’T\ : I,
" Tcpu_cssu i "Tcpu_cshd
' Tepudsu | Tepu_dhd

A

Tcpu_rwsu
| | Tcpu_rwhd
\ —————————— -
I I |
T T 1
! Tepu_cssu } | Tepu_cshd
T T
X A A
| |
>
I
Tcpu_dvid

RIS P 25N 3% 3-12 s

% 3-12 CPU EL EEA N FEH

ZHATR ZHE X w/ME S INEL B
Tepu_clk CPU port clock period 10.0 - ns
Tecpu_rwsu | RDWR_B setup time 8.0 - ns
Tcpu_rwhd | RDWR_B hold time 0 - ns
Tcpu_cssu | CS B setup time 8.0 - ns
Tcpu_cshd | CS_B hold time 0 - ns
Tcpu_dsu input data setup time 4.0 - ns
Tepu_dhd input data hold time 0.0 - ns
Tepu_dvid delay of CPU clock to output data - 8.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
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3.7.3 EELEME

B I T Host AT LR SEA RN EC B 8. E)s, RE

g8 K RDWR_B {5 51X & N5 (RDWR_B =0) J&fr CSI_B 3
5 (CSI_B=0). WERFHFERMZE, RDWR_B %27 CSI_B #i#IK
HNACHE, BRAF IR,

3-37 EELEME R R E

being active earlier than or the same timeas
cpu_cs_n

beinginactive later than or the same time as
cpu_cs_n

cpu_clk_in/
cpu_clk_out

cpu_write_n

cpu_cs_n ! |
i
i

i
cpu_wdata[31:0] | | W0 | W1 | W2 | W3 | w4 | W5 | i ; |
T

‘
‘

cpu_rdata[31:0] | | ro | Rt [ R2 [ R3[| R4 |

‘

k—h‘

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

3.7.4 JEFELE N#

R B THAEVE (R Host) Joik S A ] i B A i i
Yykc. Host ] LB PIA 7 NS ICE . @idhism CSI_B 15 5 Bidid &
{# CCLK.

3-38 EIEL MR FE

uokon | LT LT LML L L L L L L L L L L L
cpu_clk_out

cpu_write_n —|
cpu_cs_n —| | |
| |
cpu_wdata[31:0] | [ wo Jwi]we]ws]walws] | we | wz | ws | wo | wiol
I I
I invalid data while I
| cpu_cs_nisdriven high |
& »l
UG704-1.0.1
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3B 3.8SERIAL it & #i=t,

3.8 SERIAL B ERR

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

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

it o

3.8.1 SERIAL B BEN EEREE

SERIAL Fi¢ & # A 1iE R~ = K i 3-39 Frw.
3-39 SERIAL B EER EEREE

Host FPGA

Y

CLK [€ CCLK

Y

DOUT DIN

Ve
[11F:B CCLK M, MAEAF CCLK AHiA .
SERIAL Bt BN FE

SERIAL B¢ & # A0 7 3-40 Frs.
3-40 SERIAL B EER KN FE

Tserial_clk

Tclkh

I
CCLK |

oo (X XD

—>le—>

|
Tseﬂd_dsu:Tsenm_dhd

RIS P 25N 3% 3-13 fls.
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IMERO 3.9 &ifehk
% 3-13 SERIAL Bt EEA R FEH

ZHAIR ZHE X w/MA NI LA

Tserial_clk Serial port clock period 10.0 - ns

Tserial_dsr the setup time of input date 4.0 - ns

Tserial_dhd | the hold time of input data 0 - ns

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

B a2 L RESR AN, ] SERIAL B0 i = 34k FPGA 7 itk A7

FLE, 2 LT %1

3.9 Lk
3.9.1 BRITHRILHE

UG704-1.0.1

SERIAL 2 1fi fE
S WK B BT — R EC B I RECONFIG_N SR & Y 1/0 R
o

BN o

Ja S B
b K P ke ik RECONFIG_N &7

FEFATHAEHE T, B&EE DIN 5| RO B 89E, JFiEid DOUT

SIS IC B R R L s N & . I RIS (AR ROL ) &, BY
T Device_1) AJLME T RA IR Z —:

Master Serial

Slave Serial

Master SPI

i

Slave Serial

!

Master SPI 44 T x1 i,

MR AT LR R =B, HA Host B 2EHLE Device 1, #AJ5i@id

DOUT 5| Jibks Le s it 55 i 21 5 HAHBHI T — et (RIEIF1#) Device 2).
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3ACEREN 3.9 KLk

& 3-41 B{THRILETEE

E E

3.9.2 H1THLiE

DONE| DONE —{DONE
INIT_N INIT_N INIT_N
PROGRAM_N PROGRAM_N PROGRAMN | ——m————————
DATA| DIN DOUT DIN DOUT
CLK] CCLK CCLK
FPGA FPGA
Device 1 Device 2 — — — Device N Device N+1 — — —

EFATRAL e, SR IER” G959 N L b m & E 2 R lEss .
i BRI AT DU F LR 2 —
® Master CPU

e Slave CPU
i & Db
® Slave CPU
!

A B SRS I (RDWR_ND AT A%

TEAFHAT R R EE, KB E R E Device 1, AJFiET
“CSO” 5| “CSN” 3i4%% Device 2. —H RN &{AG 2R E, g
TS “CSN” L35 3] 5 HAHSEH T — &

3-42 HTHRUEERERE

E E

DONE| DONE L—DONE
INIT_N INIT_N INIT_N
PROGRAM_N PROGRAM_N PROGRAM N | ——————— ———
DATA DIN [31:0] » DIN [31:0]
CSN csl CS »CSI Cso
CLK CCLK » CCLK
FPGA FPGA

Device 1 Device 2 — — — Device N Device N+1 — — —
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4 Fo B 4075

T -

mo Y- 34K Arora V FPGA 7= 23T SRAM LR EtERe gy, &
T SRAM L E R #8415 B 5 28 F N S0 AR e B A5 =2k, BRIk LS 7R 0T
fic & .

B Sk FPGA Fe i B 38R R, R R &
PR S A ORI E B A 0% AT s S s A 0 JTAG Bl &
R B ) MODE B & AHE[A] .

4.1 BCEMH
FRER
41 LEREREE
A | | | |
Voltage I Traw | | Ready | Done
|
| | | |
| | | |
| | | |
| | | |
| | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | >
Device Power Power Off Power Up |
Device Status POR | Configuration | User Logic

UG704-1.0.1

2 FPGA 1) VCC. VCCO. VCCX it r, Hi K i 42 e /)MiE F TR 1)
FPGA # N30 fE: HEF € H RECONFIG_N 4l #M i i 4
E>FPGA & E8hi ik READY #11 DONE % {I>FPGA #]#44¢>READY #i
=1 FHERAE MODE B >R 4 e 1 5% =0 s HE B 3000 A 3 >FPGA e
fi#>DONE $i7 >3k A P A

FPGA J& st f2rh 75 ZARFF L AR 8, FPGA L Aom#Ead fe
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4 P E A 4.1 Bc B

RECONFIG_N & A fevr th UK, H Al ik #K RECONFIG_N & i
B HANE L. FPGA MBEHT BT A E 38 1/0 i th mi LS -

REEMNEH

P AN F R B U, F5 AR & B W EH, #ifk FPGA
TARAE QR ER AT . HPmE W E A2, 7] hdd HAdERE 7
R TEE XL, HOR B A s AL A e B IR AT . MODE[2:0]H ki
PR B, AT ZE oA U v DU A by 5 Rz 8 77 ok ]
EEREE MR, R AR 4.7K, FHABHERE 1K,

!
RECONFIG_N. READY #1 DONE # il 5 & Fhic B A5G, TP 25/ efwE N
GPIO, #ii EARIE/EAC B 1 58 AT e A TR 46 1 B3 R B tR AT e S P2 AL B 2% A

& 2 ERMEFEE
R AT s SR B P i, SRR RRIRE 2 5 B 18 5 T

B EB R R EhORf & RECONFIG_N RFE
FHT b A B ko i %2 RECONFIG_N [ 2 B an & 4-2 #1E 4-3

FoR o
4-2 EF EEBATFE
VeeWeoxVeco i
* Tportready u
i
READY £
DOME /
4-3 A Z TR
RECONFIG N \; f.;i
: Trecfgiw g
READY 5 \; 4
;ﬁTrecfgtrd?n Treadylw D
DONE u—k
Trecfgtdonel
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4 it B Ay 4.1 fic B A5
Arora V FPGA 7= i AH R I8 7 2 E5n sk 4-1 Fis .
%% 4-1 Arora V FPGA FFREFT LB RECONFIG_N fil & Kt FFE&%
ZHATR ZHE X &/ME | mAE
e 2] READY 1 LSRR ZE (Time from
Tportready application of Vcc, Veex and Veceo to the rising edge of - 23ms
READY)
RECONFIG_N fik P ik %5 2 (RECONFIG_N low pulse
Trecfglw . 25ns -
width)
T RECONFIG_N FF#7#] READY A{KH TR %L (Time from | 20ns
recigtrayn RECONFIG_N falling edge to READY low)
Treadyiw READY 1{i%H. Ffikyh 55 (READY low pulse width) TBD -
T RECONFIG_N F[47%% DONE 22K HE P [ #E  (Time from ) 80ns
rectgtdonel RECONFIG_N falling edge to DONE low)
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4 P E A

4.2 ICE i

4.2 BLERTE

3k FPGA EHURZNE avIanie. BoE SRAM Az 2 JL 4>

RE, HECERAEMNE 4-4 s,
& 44 B35 FPGA EEERIEE

o
(VCCIVCCONCCX

i Rk EDR)

W EBHiKREADY Al
DONE% il

Fita e

READY & i 7 i 3 3%
FEMODE/H

RECONFIG_NE i H71%

I FIREFRESHf 4 TRii MODE(HHE

B SRAM%#E 3f:

F5:

RECONFIG N I Hi%
2k 2IREFRESH 7 4

FPGA M i

DONE il $7 /=
RECONFIG_N%& 1%
5k FIREFRESH {4 o
bl i e

UG704-1.0.1

RECONFIG_N&{
READY & il i H, T

RECONFIG_ N i 4y e H

ERROR
READY & $7 1%

JIT A e B A e e Ui 8
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4 Tt B 07 4.2 it B IR FE
4.2.1 FHFFF
YR R R R, FPGA A #5114 7 (POR) HL S TF 44 T/E. POR
HL B RO 1/O A IHIAL T s BELIR A5 9 M #5 VCC/VCCX/VCCON HL S,
24 \VCCIVCCXNCCON i & AR 5 fir i P I O [RL 22 F 1 S o FUSP AR [, A
[ 5 0 A 12 [ R VBB 7)), POR HLER BN B0 E A 45 5, FPGA JFaaHI1
k2. 4 READY H1 DONE {5 2 K)5, SR ARG, WE 4-5
FFF 7 o
[# 4-5 POR B R FE
tINTL
VCC/VCCX/VCCOn J
T T
ST
% 4-2 B T R FEISLE POR R He s 12 B YE I [ V1
% 4-2 FE1EE4 POR R ISIE e EH
EYil Er s POR #E e i 42 HL YR B
AroraV GWH5AT-138 VCC/NCCX/VCCO010
GW5A-25 VCC/VCCX/ VCC_REG/VCCO4/5/7
4.2.2 ¥R
76 I B 7 i I READY #1 DONE %S, 522k 54k FPGA f
B N TEAE SRR S o WIEGALIRAS I B 02 15 6 FPGA 35T B
SRAM 77 {52,
FPGA i /& UL N BT 45 Bk AT A AL AR 45
o WG tINITL.
e RECONFIG_N &I NE.
o READY & BN i 412 WK SN Bk bl o
TERIEALI B READY /& IR (L 6 Bl T A
o 5% FPGA IE/ERE IR A #EHIIE E SRAM [X 5.
o (NI, AN R AR I TT LABE IE FPGA Bk IS IR 2
4.2.3 fic &

UG704-1.0.1

A READY E I LTS, FPGA BENELEIRA . 4% MODE
BEIRES, TRLEE 2 MR E FPGA WAL E SRAM. 7& FPGA #

50(72)




4 P E A

4.3 ZEVEHIE

4.2.4 Mg

4.2.5 PR

WO lC B FdE A E], AT LLiET READY 45 A B N &R . READY & s
PR s B FE 1B %, READY & BMKH-T-H878 FPGA L& 4, AR
AR

HIEMBENEITA I E SIS, FPGA 3 ANMEERRA I B A BT

DONE RZ&AL. EMBLIRE T, FPGA S RUGHEAT I N #AF:

1.

fHge 4 Jm%n 15 5 (GOE), FPGA 11 1/0 1B s AR, 52 /O Ywfs
SERLTE SRS . 8 B AL R B AL EALE S (GSR), B LA IR NS
TSR0 FPGA W) Flip-Flop JRZ .

B4 B EBALIEALE S (GSR)FM 4 R B N2E 155 (GWDISn). fiifE
A RENZE IFZ 20T AR Ik FPGA 1224 E 3 RAM FIHI ML B .
{F e 4M i DONE & 1. f#REIRAS N DONE & 2 — AN XA I 1/0.
AJ LLE I Ah R ] 4 DONE 511 5 ik FPGA (R E M BRR 2 o
—H DONE & i, FPGA ¥ 5E MRS, SR A

BEAM AR, FPGA KL ZIPATE BT ZAIZH . FPGA K fRHF

FE PR T BB kA PR =R ff

S RECONFIG_N % i

i i B v #2082 REFRESH 154

HIEA T _EEaE

—H BB E=FE, FPGA K EHrdt ABCE M.

4.3 REMEE

UG704-1.0.1

MR FPGA #4780, Z e R — R EER, wx

P PR R GFERAFSE S A ERAE T R T — RS e Ry e i, v B Ey
TSRO T e K L e R .

2 AR B =B B

MCEITURRT, JmARirE B Sk & teRe B i A i

Mo B RErR, 0 SR g A 4 Kodhs 1) I i 5

Mo Ese e, SOFEANTARRES, FEllc VI RS K .
=B BRI vR R IR AE B

BB FFoRRT

1.
2.

= SR A AT AT BC B R A, S WAL N DR
BEATHC B AR A 4% 5
JAENGRRE AT REAT A9, B B SR DR FPGA 77 dh;
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4 Tt B 1 4.4 HERRRCSC L E

3. MG R ECE AN g R i B A AT B A L B

Bk, MR S I COE RS AR 1D, ARSI S ik
B LCRARU AR 1 1D AT ER, R A — BO Re AT B, S, A
FUERE I ORHRUE oA e VAR, iR T AR R
7
Fi 2 G8 FPGA P40 FUATREE M0 1D, LM SCAL R AP BsAT X0y (EFIR 2 Sk 5
A L RS B0 T B 0R 0 1D BRAE SR 4, P HL A A AL TR
U BRI

AcEEES

FCEL IR, axfF B e I L RF A (1 1D 5 BT RS, Kk
W JE R RE R B R . D9 ik PR B A L S 1 DA A i A RT
REAERAR, mob stk H] CRC K56 177 2k O/ EL AR SCAF i
BT A A B S N FPGA, BRI RN T .

=z P AR SR A O BRI T R BOLAE R AR N T iz Bt
Xt N EE ) CRC RRAS, 1z AR ae A E S 80 A A bt AN it
AR, SEFRIRSR S BT U, — B RIRR IR, ZJR MK
YERi 2, P E SR DONE $a7m i AR, A0 5 b
CRC #4527

EExTmRE

FCE SRS, ARYE P B R g A e B, AR A LA Bl n 2
SRAM H5ERUA B . % T N#E SRAM HHIEHE, &= S o R AR
A R SR B R T BB E T R e, AR ERTC A SRAM

H R B

V!

BB IEAXANE Flash ARG,
4.4 LR EHEE

3R FPGA 77 i g A C B O RS R 75 2245 & IR AR AT ik
WA . OB T A e B IR A A S IR STURT EEARR R SC A G B O i
Wio AT EEANA RO BB, IEENENMXERIES%
FeEEREM.

B RO PRIE NG B 8 1 2 e iR AR, A FPGA 7 B LUARRR
MAFRERAIIA T CRC KIS FIRIF I E 1 LA, R Bl A i s 12
WA AN A S A, BB JCIEMBE ST, DONE 15 5 hufik. W&
T R R S R B, AR Y R AT [ R A

4.4.1 BB xRN E

R R A AT 1 W B T B ] 4-6, TR BT 04% CRC 2
Yol HASRBURIEG . B MHRE . A MRE . MSPI AL E MK
. ZHEER AT SPI Flash 5 st % . USER CODE i% &% .
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4 P E A

4.4 LR ARG B

UG704-1.0.1

& 4-6 BL BN

W

Varll |
FE!

BitStream

v Synthesize

General
Enable CRC Check

General [] Enable Compress
v Place & Route Enable Encryption (only support Arora)
General
Unused Pin Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD
Dual-Purpose Pin Enable Security Bit
BitStream

Print BSRAM Initial Value
Secure Mode
[ 1 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

iz P PR PR AR ) 0 B s B I ) ) A A i LR T, A IR
AR AT RCE, AT DARIE SR M i R i 22 4, SCREMEBHAEAR AT IRl 334 F, K
BRBEHMORRRE 1 P B i) 2 4=k

4.4.2 Bl ERE M

EESRREL® (Arora V) Fjik FPGA 7= 5 37 b Bl n#s,

K H 128 bits 1) AES I8k, % 8 B A0 f e B FE T

1. fEE Y SR U A S N0 5 B A A PU R SO A

2. 1t Gowin a4 N AR 5% % HAF N FPGA;

3. BIE LR RBEE IR B2 2 5, 282 B AT B S S AT AL
YEARAT -
BRI G, S e B IR IR TAE, B ks, 2146
% T/, READY Al DONE 15 5 $i1%.

EX

e AES 4. R AES FA4H, AES &k 2R 4y, MBI
ANFERE, ARICTEFR keys

o AES HHKE: 128 fi;

® Key: AES HHMMFK, Arora V FPGA 7=/t —A 128 L1 K
== (8] H T 17t Key;

® Lock: NIRIE AES %4, %4 H TR key AR, A&
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4 Tt B 1 4.4 HERRRCSC L E

WL RERIFR lock, AT RA G, BB S R A Bl 4 2
1.

BAMERNA
TE IR AR NN B B R R

1. FTFF VRS A A TR

2. {ESEHF:LFIEFE “Project>Configuration”;

3. Hif “BitStream” Ui%%, Ak “Enable Encryption(only support
Arora)” FFRINESME, WHE 4-7 Fios.

A
B 47 MEFARESE
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
v Place & Route Enable Encryption (only support Arora)
General
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 (O Custom 00000000

Bitstream Format: (O Text @ Binary

Cancel Apply

INEFE R BN G, & F IR R R Y5 N2 FPGA 13 P17 1
X, asfEA BE MR AT I B LR R 56 AR B

RNBEEA
fil s B AR S NTNE T
1. FTJF Gowin 41t
2. FI4f FPGA #344;
3. AR gk Security Key Setting;
4. FESRHI I BN Z AN RS E IR e “Write” KIS NF

FPGA, 1Kl 4-8 ffrr.
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4 Tt B 1 4.4 HERRRCSC L E

E 4-8 MBERPRES %
4% Security Configuration (Key Editor) ? X

Key (hex)
0x00000000000000000000000000000000

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

| Close |
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 -

i S NI Ja PT DA B S b R R 4 [R5 BN AT IR
i

FHBNBIG, H A mnliksf lock iy 244557 “H” £ FPGA I
i, Z R AR S SR BUN 5 AR e R P E ek T B,
W= A AL 2 it oy “17,

BCE M YR, I i LR S R A S e P ILEC RO A 4 e
M. AN PR G B S R
vE!
o 3R FPGA B PIWIGE A AL 4480y 0, A& PMER R — B0y 1 Rk

BCE 0o i, FH PR SR R ERE S N 2 44 v 00000000-00000000-00000000-
00000001, 2 JEtE b 4 it 2 S I F AR AL B 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

IETF AT =TI, il
e Write: ZwfE Keys;
® Read: %H Key;
® Lock: i Key LSRR .
%5 fE Key (Write)
1. ¥ € LK Key(AES ZH)IHN “ AT SCARNTERE” Hr,
2. i “write” 14
3. TLRIZITHIR, RIBIEUELR.
BZH Key (Read)

iy “read” %I B A AES FEH AT FIRIE, SEHUH SR
AES & WoRE “ BATSORIRHE”

UG704-1.0.1 56(71)




4 Tt B 1 4.4 HERRRCSC L E

#/F Key (Lock)

B “lock” %41, B1€ Key #E LS, AES %8R ANGEFH#E 152HL
MH N,
AES BiiRiERIE

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

/22 ID CODE

xrasf 1D BT, — 5T T E JTAG PRl 5 TAFIEN, 55—
T 72 JoR s Xt GO 75 IR0, B SR A
4-10 Prepare

Check ID N

Y
4

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
<G> )
Y:

The “?” sign can be:

A: To read AES key flow

B: To program AES key/key?2 flow

C: To lock AES key or Set Key2 selected flow
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4 Tt B 1 4.4 HERRRCSC L E

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

Transmit ISC Enable
Command (0x15)

A 4

Transmit Read Key
Command (0x25)

A 4

Delay
100 ms

A 4

Read 128 Bits

A 4

Transmit ISC Disable
Command (0x3A)

A 4

( Stop )
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4 P E A

4.4 LR ARG B

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

Check ID
Code

Y—»

Read ID
Code

N
v
Transfer ISC_Enable
Instruction (0x15)

A 4
Transfer Prgm_key
Instruction (0x21)

Y

Transfer Key Data

A 4

Wait 3.1ms

\ 4
Transfer ISC_disable
Instruction (0x3A)

End

UG704-1.0.1
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4 Tt B 1 4.4 HERRRCSC L E

4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code _‘
N‘
) 4

Transfer ISC_Enable
Instruction (0x15)

Y
Transfer Prgm_key2
Instruction (0x29)

Y

Transfer Key2 Data

Transfer ISC_disable
Instruction (Ox3A)

End
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4 Tt B 1 4.4 HERRRCSC L E

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

Transmit ISC Enable
Command (0x15)

Y
. Note!
Transmit Program Start the 2.5V circuit to get the

EFuse Command (0x24) voltage ready before program

Y
Transmit Security
Command (0x23)

A 4

Note!

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

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

4
Transmit ISC Disable
Command (0x3A)

Y

( Stop )

443 BEEXH KN
F e TR FPGA 7= e B 2R FUOCH AR gk 5, BRI RE
BSCAM A (ASCID BFISCAEFIA B H RS B 0 b filag X ek 3¢
ARG % N s, L “/” kAT R FIERGER, HAb# s
SRR . bR U SO R R 24 8 bin, HARSERES, It
A G T ARG EE . ] DUE & =2 SR S IR Th R B A7
K
1. T E R S IR A
2. 1F Process &I A4 Hd Place&Route i Configuration H 1]
bitstream;
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4 P E A

4.4 LR ARG B

UG704-1.0.1

3. 7t Bitstream Format i1+ % % Text 5% Binary #=CEIAT, il 4-15

FRo
4-15 LRGN ER

¢ Configurations

4 Synthesize
General

4 Place & Route
General
Dual-Purpose Pin
BitStream

BitStream

Enable CEC Check
|| Enable Compress
[7] Enable Encryption (only support GH2A)
Key (Hex): (00000000-00000000-00000000-00000000
Ensble Security Bit
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

| [ comeer | [ appiy

ez PR SORF ORI B I e 4, o4 LR 9] 5 P AL O, AR
A SRR IR 48 1 BC B SO R, Wik 4-3 Pn .

%% 4-3 Arora V FPGA F=RECEXH X/ (RKIER)

AR R

TN B'EiE

138240

5295KBytes

23040

913KBytes

!

R PR HE & HERRS SRS RN, IF BB E SO REAT IR 45 . 1 SPI Flash £7i# £k
P SOOI 3 2B ek
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4 Tt B 1 4.4 HERRRCSC L E

4.4.4 BEENXHmMEEHC

FPGA 1] LAE N Master M Flash 2B 45 SO HF i E SRAM. 24
FPGA L HJ7E Ready J5 H I 24 R T 8l e BRI SO, S5 s,
FPGA 3 User Logic IR, W FEIFR.

4-16 FERETREE

A

| | | |
Voltage I Trawp I I Ready I Done
|
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | >»
Device Power Power Off Power Up | Power On
Device Status POR | Configuration | User Logic

=7 Arora V. FPGA 24137 #F MSPI #i=C, B ) 4M58 SPI Flash H 471
EUECHE IR FAC B FPGA, SCEXECS & SO AR BRI 2 2.5MHz, &—> SPI
It e B B — AN PO, RIS SO RN AT I E i 7 K . MSPI 32EX SPI
Flash Fis 4B K373 105MHz.

MEAE R B SO /Ny AR SR AN I b gy B8 O AS TR, & Ta]
A—FEs

MSPI A 2 IR S N ER I K An 26 4-4 FTR
& 4-4 MSPI #ER BB RICH MR

B SPIx 1 n#4i | SPIx 1 m##i | SPIx 1 m#Es | SPI x 4 In#ksi
" B S REE M | R=25MHz i | R=25MHz i | %=104MHz if | %=104MHz ii
- EmfE (ms) | W (ms) ZHHE (ms) FHHE (ms)

138,240 | 5295 KBytes | 17350 1735 417 104
23040 913KBytes 2921.6 292.2 70.2 17.6
PLEAH B InEk it (B =2, W N B BIRCE 52k, B T ECE T
BFa], I W L FIE R Tramp, FIWRE&VIIEAL RS A], Bk b HE
S5HFESEER, TEEITNE. TPl FPGA M I HL 24k 5 Bl R 3t 8]
CIED73/ 1l /A= W = ¥
MSPI # 5 :
T s = POR B+ B I b dse B/t 0 R 44
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4 Tic B 411y 4 5SPI Flash £ 4%

4.5 SPI Flash 1%#¥

Bz Sk FPGA 72 5 SC R 4N SPI Flash 88 #1E 4R 4 N2k 4-5 fir
7N, T B WK Mxic. GigaDevice 1 Winbond 7= s34 57 4 Bk, &
) R SR A A POE R 4, s FPGA #r] LU iZ Flash A

o

3 4-5 SPI Flash #2{E#54
(S 54
Read 8’h03
Fast read 8'h0B
Dual output fast read 8'h3B
Quad output fast read 8'h6B
4-byte read 8'h13
4-byte fast read 8'h0C
4-byte dual output fast read 8'h3C
4-byte quad output fast read 8'h6C

!

iz 2 AR FPGA SCRF Flash 8248 &A1 /0 —Fid 03 5 0B, A EFHEANT
64Mb.
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5 R 717 4 M Efuse 5E X 5.1 REFFH

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

51 RE&F T

P N BB R R 5 5 A7 2% (Status Register), 7E#34F AR 72
Hd it Y Status Register, R0 AW FPRES, QW2 A )
wakeup. & SAFE1E N EE 1R
5.1.1 GW5AT -138 / GW5AST-138
%% 5-1 GW5AT -138 / GW5AST-138 Status Register

Status Register| o Gowin Arora V

0 CRC Error (1 #/RKAERR, 0 FpARKEHR

1 Bad Command Error (1 F/xA&KAERR, 0 FpRARKAHIR)
2 ID Verify Failed Error (1 F/RRAHR, 0 FnARKAERR)
3 Timeout Error (1 F/RKAHR, 0 KRR KAEHIR)

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 [2c_Sram_F

13 Done Final ~ CE GO SIIMEJE 1, InERBCH 0)
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5 IR w474 [ Efuse 7€ X

5.1 REHFHFH

Status Register|

Device

Gowin Arora V

14

Security Final (& HE 724081, RIKER2HHN 0D

15

Encrypted Format (1 7R {4 FH 7 I (25 om S+

16

Encrypted Key Is Right (1 £/REHIER, 0 RREHHEIR)

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

5.1.2 GW5A-25
& 5-2 GW5A-25 Status Register

Bit

Domain

Description

31

auto_erase

1= bulk erase is ongoing

30

wakeup

and done, are driven high)

1= wakeup status (all global signals, i.e. gsr, gwd, goe

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

decompressing a code-word

1 — no corresponding dictionary item is found during

26:25

sync_det_tetry

00 — no retry
01 — retry one time
10 — retry two times

11- no “sync pattern” is found after three times
detection

The retry time of sync pattern detection in MSPI mode

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

UG704-1.0.1
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5 R A7 2 M Efuse & X

5.1 REHFHFH

Bit Domain Description
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
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_bypas_state

10 nj_active_r

9 auto_boot_1st_fail

8 prgm_spi

7 edit_mode

6 preamble

5 memory_erase

4 auto_boot_2nd_fail

3 time_out_r Timeout Error (1 F/R kAR, 0 RRAKKAERH R

2 id_fail_r ID Verify Failed Error (1 F/RKkKAHR, 0 FRRAKAE
i)

1 bad_cmd_r Bad Command Error (1 #/RKEHR, 0 BRREE
EiR)

0 crc_error_r CRC Error (1 FRREHR, 0 FRRKKEL R

UG704-1.0.1
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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,

5.2.1 GW5AT -138 / GW5AST-138 Efuse EX

OTP JE& X N &R,
%% 5-3 GW5AT -138 / GW5AST -138 OTP 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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5 REH 1728 ) Efuse & X 5.2 OTP Efuse

5.2.2 GW5A-25 Efuse EN

% 5-4 GW5A-25 OTP EX
Name Bit Index Description
User MISC 0~5bit (6bits) Obit mfg_7bit(i2c_addr_2bit)
1bit mfg_6bit(i2c_addr_Obit)
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]

102~104bit rd_key_lock[2:0]

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]

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

UG704-1.0.1 69(71)




6 ZHACEME FII 6.1 ZHEFEGUE

6%?@3?%!1’%‘%%3&

EzE 54K Arora V FPGA 1) £ B iE B Th A6 S i RIE ) sh AR & Al n] 48
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

UG704-1.0.1

¥ Flash a1 %734 3 AN X 384371 47 f#% Multiboot Bitstream 1.
Multiboot Bitstream2 #1 Golden Bitstream1. | HL /58541 5 M 0 Hudik b
# Multiboot1 [@l£F(ERIAEC E T MultiBoot1 izl v 0, ] LLiEd EDA
¥ MultiBoot1 iz bk fic B A T k), Ingk s s 2 g\
User_Mode1 $h47AH M 1112 #5257 .

User Mode1 77, #5% Reboot $i54 B A L i 1 o~ ik b ik %
RECONFIG_N, #&{<x W35 5E ) Multi2_Address ik DL 13 i MSPI 55,
Iz Multiboot2 [El £, hn# e rE 284k User_Mode2 $AT AH M. 132 5
iZH, User_Mode2 1, #1i%] Reboot &4 Bi Ak 538 1o 1% v T fik v ik
RECONFIG_N, #8265 Multi1_Address il DL ) MSPI &5
Tn#k Multiboot1 [& 44, In#E s G 25 F13E N User_Mode1 #4740 B 11312 4
iz, H PR L BT R TGV a8 1 2 B D)6

W RAE INEAT & MultiBoot Bitstream i fe & A= iR,  S84F<x M T
f] Golden Address 4bin#:; Golden Bitstream, MIfi{fIE R 4t Fa 2 iz 4T,

% H i B E WA 6-1 s

70(71)




6 £ HILE M FITH 6.2 15712 Hotboot

E6-1 ZEREREREE

Power Up

y
Boot MultiBoot
Bitstream1

Boot Fail? 1

N
A 4

User Model

Reboot?
A 4
.| Boot Golden
Y
v

A

Bitstream

Boot MultiBoot Y
Memory Map of Flash Bitstream?2 Y

Golden Bitstream
Boot Fail?
Golden_Address

N
Multiboot Bitstream2 \ 4

User Mode2

L

Reboot?

User Mode3

A

Multi2_Address

Multiboot Bitstream1

Multil_Address

6.2 H=HLF Hotboot

Arora V FPGA ¥t JTAG/SSPI/QSSPI 5 Fabric )77 2k T 1Y
BTG, b JTAG/SSPI/QSSPI #: M1 Al Flash #)J7i%1§ 5% 3 Fu & #1
HAH G s Fabric V5 in] Flash FF 2 A Gowin B77 IP 5K, A TiEE &
G E N, BRI R Golden Bistream [X.

4k, Arora V FPGA t37#F Hotboot #i=,, BIfEse iy mA% )5, &
K3 Reboot #54 Bt /b FL il i i H T ik ¢ i &% RECONFIG_N, 2844 F7 4 )
it 10 SBUE LIRS B 3 wakeup 3.

UG704-1.0.1 71(71)




GOWINSE

EEEE BH KRk




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 名词解释
	3 配置接口
	3.1 配置模式
	3.2 配置管脚
	配置管脚复用
	高云半导体云源软件配置管脚复用

	3.3 主模式配置时钟
	3.4 JTAG配置模式
	3.4.1 JTAG配置模式连接示意图
	3.4.2 JTAG配置模式时序图
	3.4.3 JTAG相关配置流程
	JTAG基本指令
	TAP状态机
	TAP复位
	指令寄存器和数据寄存器
	读取ID CODE实例
	读取Status Register 0x41
	读取User Code 0x13
	重加载0x3C

	擦除SRAM
	配置SRAM
	编程Flash
	JTAG转换SPI烧录外部Flash
	SVF（串行向量格式）烧录外部Flash

	配置OTP
	读取OTP
	例程文件


	3.5 SSPI配置模式
	3.5.1 SSPI配置模式连接示意图
	3.5.2 SSPI配置模式时序图
	3.5.3 SSPI常用配置指令
	Read ID Code
	Write Enable (0x1500)
	Write Disable (0x3A00)
	Erase SRAM(0x0500)
	Write Data (0x3B)

	3.5.4 SSPI配置SRAM
	3.5.5 SSPI 编程Flash
	3.5.6 SSPI x4 配置SRAM

	3.6 MSPI配置模式
	3.6.1 MSPI配置模式连接示意图
	3.6.2 MSPI配置模式时序图
	3.6.3 MSPI模式配置流程

	3.7 CPU配置模式
	3.7.1 CPU配置模式连接示意图
	3.7.2 配置时序
	3.7.3 连续加载
	3.7.4 非连续加载

	3.8 SERIAL配置模式
	3.8.1 SERIAL配置模式连接示意图
	SERIAL配置模式时序图


	3.9 菊花链
	3.9.1 串行菊花链
	3.9.2 并行菊花链


	4 配置细节
	4.1 配置须知
	上电要求
	配置管脚复用
	固定管脚推荐接法
	重新上电及低电平脉冲触发RECONFIG_N时序图

	4.2 配置流程
	4.2.1 上电时序
	4.2.2 初始化
	4.2.3 配置
	4.2.4 唤醒
	4.2.5 用户模式

	4.3 安全性考虑
	配置开始前
	配置过程中
	配置完成后

	4.4 比特流文件配置
	4.4.1 配置选项设置
	4.4.2 配置数据加密
	定义
	输入加密密钥
	输入解密密钥
	AES密钥编程操作
	编程Key（Write）
	读取Key（Read）
	锁定Key（Lock）

	AES密钥编程流程
	检查ID CODE
	读取AES Key
	烧录AES Key
	锁定AES Key


	4.4.3 配置文件大小
	4.4.4 配置文件加载时长

	4.5 SPI Flash选择

	5 状态寄存器及Efuse定义
	5.1 状态寄存器
	5.1.1 GW5AT -138 / GW5AST-138
	5.1.2 GW5A-25

	5.2 OTP Efuse
	5.2.1 GW5AT -138 / GW5AST-138 Efuse定义
	5.2.2 GW5A-25 Efuse定义


	6 多重配置和背景升级
	6.1 多重配置流程
	6.2 背景升级和Hotboot


