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1.1

L1FHMAR

1.2 R30S

1.3KE. JakgiE

Lira:

%

® Arora V FPGA

Gowin® FPGA

www.gowinsemi.com.cn

DS1103 GW5A FPGA
DS981 GW5AT FPGA
DS1104 GWS5AST FPGA
UG982 GWA5AT-138 Pinout
UG985 GW5A-25 Pinout
UG985 GW5A-25 Pinout
UG988 GW5A-138 Pinout

1-1

® L-1ARIE EHIE

Background Embedded Flash Background FPGA
Programming Programming I/O

Flash
Bitstream Bitstream Data FPGA SRAM
Bscan Boundary Scan
Configuration Configuration FPGA SRAM
Configuration Data Configuration Data FPGA SRAM
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http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS1103.pdf
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http://cdn.gowinsemi.com.cn/UG985.pdf
http://cdn.gowinsemi.com.cn/UG988.pdf

1.3

Configuration Mode

Configuration Mode

Configuration Data

CPU Central Processing Unit

CRC Cyclic Redundancy Check

Edit Mode Edit Mode FPGA Configuration
Programming

EFlash/EmbFlash Embedded Flash FPGA Flash

FPGA Field Programmable Gate Array

FS file Fuses file ASCII

GPIO General Purpose Input Output

2C I’C IIC Inter-Integrated Circuit

ID Identification

|EEE Institute of Electrical and Electronics

Engineers

Internal Flash

Internal Flash

Embedded Flash

JTAG Joint Test Action Group

LSB Least Significant Bit

LUT Look-up Table

MSB Most Significant Bit

MSPI Master Serial Peripheral Interface

Programming

Programming

Configuration Data
Embedded Flash  External Flash

SCL Serial Clock 12C

SDA Serial Data 12C

Security Bit Security Bit SRAM
SPI Serial Peripheral Interface

SRAM Static Random Access Memory

SSPI Slave Serial Peripheral Interface

TAP Test Access Port

User Mode User Mode FPGA

UG704-1.0.1
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1.4

LABRRZHFSR IR

www.gowinsemi.com.cn

E-mail

support@gowinsemi.com

Tel +86 755 8262 0391
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Arora 1 FPGA
Arora V FPGA

%+ 2-1 BiAER
Proaram FPGA Flash
9 FPGA SPI Flash
. Flash
Configure FPGA SRAM
MODEJ[2:0] GowinCONFIG MODE
MSPI FPGA master SPI Flash
sSSPl FPGA slave master SPI
SERIAL FPGA slave master
FPGA slave master
CPU 8-bit
MSPI FPGA Flash
MULTI BOOT RECONFIG_N
MSPI FPGA
FPGA
Flash RECONFIG_N
FPGA Flash
FPGA
FPGA
User Mode 110
FPGA
Edit Mode /O
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ID CODE FPGA
FPGA Gowin
USER CODE 39-bit
FPGA
Security Bit Fp GiRAM
®(Arora) FPGA FPGA
Encryption
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31EERN

cEEO

Arora V FPGA 4
3-1
xR F1EEHER
MODE[2:0]"
Master SERIAL 000 x1 FPGA  Master DIN
FPGA Master SPI
MSPIE 001 x1,x2,x4 Flash
SSP|2 010 x1 x4 Host SPI AroraV FPGA
Master CPU 100 x8.x16,x32 FPGA Master DBUS
JTAG XXX/10118] Host JTAG Arora V FPGA
Slave CPU 110 x8,x16,x32 Host DBUS Arora V FPGA
Slave SERIAL 111 X1 Host  DIN Arora V FPGA
[1] MODE PINOUT
MODE
[21 SSPI  MSPI SPI
[3 JTAG MODEI[2:0] MODE 101
JTAG
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32 EEM

Arora V FPGA

I/0
FPGA
3-2 3-3
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3 3.2

R II2MEEMFIFR (10f2)

JTAG | Slave Master Master SPI Slave SPI
Bank | only) | Serial | Serial | x1 » ) 1

CFGBVS 10 v v v v v v v
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 v v v v v v v
READY 10 v v v v v v v
DONE 10 v v v v v v v
TCK 10 TCK TCK TCK TCK TCK TCK TCK
™S 10 ™S ™S ™S ™S ™S ™S ™S
DI 10 DI DI DI DI DI DI DI
TDO 10 TDO TDO TDO TDO TDO TDO TDO
CCLK 10 - CCLK CCLK CCLK CCLK CCLK CCLK
CFGUP 11 v v v v v v v
PUDC_B 34l |y v v v v v v
EMCCLK 3/4 - - EMCCLK EMCCLK EMCCLK EMCCLK -
cslB 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/DO0 | -
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
307—SSP'—WP 3/4 - - - - - - SSPI_WPN
D08_SSPI_SO | 3/4 - - - - - - SSPI_SO
SSPI_HOLD 3/4 - - - - - - SSPI_HOLD
D04 3/4 - - - - - . .
D[09-15] 3/4 - - - - - - -
D[16-31] 3/4 - - - - - - -

[1] wirebond BANK4

BANK3 PINOUT
UG704-1.0.1 8(71)




3 3.2
&k IELEEMFIER (20f2)
Master CPU Slave CPU Hevre
Bank SPI
X8 X16 x1 X8 X16 X32 X4
CFGBVS 10 v v v v v v v
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 v Vv v v
READY 10 v v v
DONE 10 v Vv v v v v v
TCK 10 TCK TCK TCK TCK TCK TCK TCK
T™S 10 T™S T™S T™S T™S T™S ™S T™S
DI 10 DI TDI DI DI DI DI DI
TDO 10 TDO TDO TDO TDO TDO TDO TDO
CCLK 10 CCLK CCLK CCLK CCLK CCLK CCLK CCLK
CFGUP 11 N v v v v v v
PUDC_B 3/4 v v v v Vv Vv v
EMCCLK 3/4 EMCCLK EMCCLK EMCCLK - - - -
CsI_B 3/4 CSI_B CSI_B CSIB CSI_B CSIB 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 | RDWRB | 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 DO1 DO1 DO1 DO1 DO1 -
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_IO2
D08_SSPI_SO 3/4 - D08 D08 D08 D08 D08 SSPI_IO1
SSPI_HOLD 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] -
[1]1Slave SPI x4
UG704-1.0.1 9(71)




3.2

3-4
RIAEMEN
Config Bank
config Bank!'l VCCIO
VCCIO>18V CFGBVS 1(VCCIO10), VCCIO<=1.8V,CFGBVS
CFGBVS GND
Config Bank GW5AT-138/ GW5AST-138 Bank10 GW5A-25 Bank11
FlipChip Bank3 WireBond Bank4 Pinout
3-bit
FPGA RECONFIG_N MODE
FPGA MODE
MODE MODE
MODE PINOUT
MODE GPIO input  output
MODE RECONFIG_N
FPGA
RECONFIG_N FPGA
25ns GowinCONFIG
RECONFIG_N MODE
GPIO output
RECONFIG_N
inout open-drain READY
FPGA .
FPGA
READY READY READY
READY
GPIO input  output READY input GPIO
FPGA
inout , ,open-drain FPGA
DONE
output FPGA
DONE DONE
., DONE
DONE
RECONFIG_N READY DONE
JTAG SRAM DONE

UG704-1.0.1
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3 3.2
GPIO input  output DONE input GPIO
FPGA
JTAG
TCK GPIO input  output
GPIO JTAG
TMS .
JTAG GPIO input  output
TDI )
JTAG GPIO input  output
TDO .
JTAG GPIO input  output
JTAG  SSPI
. CCLK
CCLK . CCLK
CCLK
PUDC_B
. PUDC_B GPIO
- PUDC B GPIO
PUDC_B 1kQ VCCO3/4 GND
EMCCLK . FPGA EMCCLK
. JTAG EMCCLK
CPU
csl B . CPU 1kQ GND
- . CPU CSI_B
FPGA CSO_B
CPU
CSO_B FPGA CSI B
DOUT
DOUT . Serail  SPI x1 FPGA DIN
CPU RDWR_B
RDWR_B RDWR B
GPIO input  output
MCSN MSPI
GPIO input  output

UG704-1.0.1
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Flash  SI SPIx2 x4
DO00/MOSI MSPI
GPIO input  output
FLASH SO SPIx2 x4
D01/MISO MSP]
GPIO input  output
SPIx4
MSPI MSPI
D02/WPn MSPI 4.7k bank VCCIO.
GPIO input  output
SPIx4 .
DO03/HOLDnN MSPI 4.7k bank VCCIO
GPIO input  output
DIN
. Serial  MSPI DIN CCLK
DIN
. CPU DIN D01 GPIO
input  output
inout
. CPU x8 x16
D0~D31 32
. GPIO input  output
4.7k Bank VCCIO.
SSPI_CSN SSPI
GPIO input  output
SSPI_CLK SSPI
GPIO input  output
SSPI_SI SSPI
GPIO input  output
SSPI_SO SSPI
GPIO input  output
4.7k Bank VCCIO.
SSPI_HOLDnN SSPI
GPIO input  output
4.7k Bank VCCIO.
SSPI WPN SSPI SSPI SSPI
GPIO input  output

UG704-1.0.1 12(71)




3.2

UG704-1.0.1

EEEMSER
/O FPGA
/O FPGA
3-5
3-5
TMS TCK TDI TDO
JTAG PORT!! /o | TMS TCK TDI TDO
GPIO
CSI.B CSO B RDWR_B D[0-31]
CCLK
CPU PORT
/o | CSI_B CSO_B RDWR_B D[0-31]
CCLK GPIO
SSPI_CSN SSPI_CLK SSPI_SI
SSPI_ SO SSPI_HOLD  SSPI_WPN
SSPI PORT
SSPI_CSN SSPI_CLK SSPI_SI
/IO | SSPI_ SO SSPI_HOLD  SSPI_WPN
GPIO
MCSN MISO MOSI D02 D03 CCLK
MSPI PORT
/o | MCSN MISO MOSI D02 D03 CCLK
GPIO
DIN DOUT CCLK
SERIAL /o DIN DOUT CCLK
GPIO
RECONFIG_N
110 GPIO output
READY
/0 GPIO
DONE
110 GPIO
[1] JTAG_SEL_N JTAG 10
[2] JTAG TCK TMS
JTAG

13(71)




3 3.2
¥ S CFRHEEENER
1.
2. “ Project > Configuration > Dual-Purpose Pin”
3-1
3.
E3-1REEMEREE

UG704-1.0.1

s Configuration

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

Download Mode: |JTAG

d

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

I=unl

Apply

14(71)




3.3 ERAECE R

CPU SPI

EDA emc_clk
EMC_CLK DIV

3-2 FIEA B ER SN

config_clk
OSC_CLK N
0oscC use_emc_clk
3.4JTAG BLEER
FPGA JTAG IEEE1532
IEEE1149.1
JTAG FPGA
SRAM FPGA
JTAG
3.4.1JTAG BEERNERREE
JTAG 3-3
3-3JTAG BLEERERREE
FPGA
JTAG PORT ::Z:(
» TMS
JTAG 100MHz
JTAG SRAM FPGA

UG704-1.0.1 15(71)




3 3.4JTAG

SPI Flash JTAG SPI Flash
3-4
3-4 JTAG #EOYRTEINEB Flash FEIEREE
FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS_N
JTAG PORT
» TMS MI |« DOUT
< TDO MO » DIN
JTAG Flash
3.4.2JTAG i EERER K FE
JTAG 3-5
& 3-5JTAG L EHEXKFE
| Tj_clk :
>
: | Tclkh |
TCK
| |
™S >
>

o (

TDO <

UG704-1.0.1 16(71)




3.4JTAG

F+ 36 JTAG BEEERAFEH

3.4.3JTAG HXBEERIE

UG704-1.0.1

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
. . (clock cycle ) | (clock cycle) |

Telkh The time of clock high level 459, *550,

JTAG E&ES

TAP
TDI
TDO
TCK TMS
3-6 TAP R7H

1 CErEST-Loelc-RESET}

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

0

17(71)




3 3.4JTAG
TAP
TMS “q TCK 5
TAP
TAP JTAG
CPU
Shift DR Shift_IR TDO TCK
Shift DR Shift_IR
Shift DR Shift_IR
LSB
IR
DR
Shift_IR
LSB Run-Test-
Idle 3-7
Shift. DR
3-8 LSB MSB

UG704-1.0.1

37 RS HFERIAENF

TCK

™S
0 I @ . -
Tap states [N O SHIFT-R @ XD XB
(@ :Select-R-Scan @ Exit-R (&) Run-Testdle
[Z) -Capture-R @ Update-R

18(71)




3.4JTAG

3-8 BIEF FERN AN
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
Arora V FPGA 8
| D CODE
ID Code JEDEC ID Code FPGA
FPGA ID Code 32 FPGA ID
Code
%% 3-7 Arora V FPGA IDCODE
Ar o r BPGADevice Family IDCODE
Device Part Manufacturer ID
Device ) Bits 11-0 IDCODE
Bits 31-12
h81B
GWS5AST -138k h00010 h81B h0001081B
GWH5AT -138 h00011 h81B h0001181B
GWH5A-25 H00012 h81B H0001281B
FPGA 0x11 GW5AT-138 ID Code
JTAG
1. TAP T™S 5
2. Test-Logic-Reset  Run-Test-Idle
3. Shift-IR Read ID 0x11
Exit1-IR TMS
3-8 8 0x11 TDI
TMS 3-10
% 3-8 Xi%18$dfES TDI F1 TMS H{ETHL
Valu TCK 1 TCK 2 TCK 3 TCK 4 TCK 5 TCK 6 TCK7 TCK 8
TDI value
(Ox11) 1 0 0 0 1 0 0 0
UG704-1.0.1 19(71)




3.4JTAG
Valu K | TCK1 TCK 2 TCK 3 TCK 4 TCK 5 TCK 6 TCK7 TCK 8
TMS value 0 0 0 0 0 0 0 1
4. Exit1-IR Update-IR Run-Test-Idle
Run-Test-Idle 3
5. Shift-DR 32 32
TMS 32 Shift-DR
Exit1-DR 32 32bits
0x0001181B 3-11
6. Run-Test-Idle

3-9i£H ID Code KM RIZE

= l

l Move TAP to Shift-DR

Move TAP to Shift-IR l
Transfer 32 clocks toget ID

Code
&

Move TAP to Exit1IDR

Transfer
Read ID Code(0x11)
instruction (LSB)

&

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

Move TAP to Update-IR
Move TAP to Run-Test-ldle

Y

Move TAP to Run-Test-ldle

e D

UG704-1.0.1 20(71)




3.4JTAG

[# 3-103&EY ID Code #§4-0x11ifEIRtHE
e L L L

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

[& 3-113%EY ID Code ¥iBZFRRIH0INF

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
T @@ o oz o oes oes oo oW
TAP States (DY D SHIFT-DR 6]
:Select-DR-Scan @ Exit1-DR :Run-Test-\dle
(@) Capture-DR ®-Update-OR
St atReggi ster 0x41
Status Register
Status Register wakeup
Status Register 32 0x41 Read ID Code
Status Register 5.1
User Code 0x13
User Code 32 0x13 Read ID Code
User Code FS checksum Gowin
Designer
O0x3C
FPGA flash SRAM
JTAG Reprogram 0x3C Noop 0x02
Reconfig_N
UG704-1.0.1
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3.4JTAG

UG704-1.0.1

¥R SRAM
SRAM
1. ConfigEnable 0x15
2. SRAM Erase 0x05
3. Noop 0x02
4. Run Test 2~10ms
5. SRAM Erase Done 0x09
6. ConfigDisabled O0x3A
7. Noop 0x02
EraseSram 0x05 Noop 0x02
BLE SRAM
Host FPGA SRAM
SRAM Configration Mode Pins
Gowin software
SRAM Host
1. JTAG TAP
2. ID CODE ID CODE
3. SRAM SRAM
4. ConfigEnable 0x15
5. Address Initialize 0x12
6. Transfer Configuration Data
8. Shift-DR
MSB
ConfigDisabled 0x3A
7. Noop 0x02

SRAM

FPGA JTAG

JTAG

SRAM 3-12

SRAM

ox17

Bitstream Data
Run-Test-Idle

22(71)




3.4JTAG

UG704-1.0.1

E 3-12fi & SRAM &1g

< 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)

)

23(71)




3.4JTAG

UG704-1.0.1

%12 Flash

JTAG SPI Fl ash

JTAG Master SPI
TMS CS TCK SCLK TDI
FLASH

& 3-13 4% SPI Flash FEiE~=E

SPI Flash
Sl

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

TDO

SO

24(71)




3.4JTAG

3-14 GOWIN Arora

TCK

JTAG #&#l SPI %1% Ox068 S FE

ﬁ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

e OX06(MSB)
e \fv Run-Test/Idle
Y Select-DR-Scan
)f{ Capture-DR
oo
2 EXBOR.
Zz Update-DR
SVF Fl ash
SVF IEEE 1149.1 (JTAG) SVF
JTAG SVF
JTAG SVF
SVF FLASH FLASH
3-15 SVF &R 472 Flash FizE
Check ID
Code Read ID Code
Nt
A

Transfer Program_SVF
Instruction (0x1B)

A

Program SPI Flash
through SVF

Transfer Reboot
Instruction (0x3c)

End

UG704-1.0.1




3.4JTAG

UG704-1.0.1

B & OTP
Arora V FPGA 128 Bit OTP
Bit0O~Bit31
Bit32~Bit95 DNA 64
OTP 5.2 OTP Efuse

316 E OTP KicE

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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3.4JTAG

UG704-1.0.1

EE OTP
OTP
3-17iEH OTP ¥ ERIEE

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

Bl
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3 3.5SSPI

3.5SSPI B EER

SSPI Slave SPI FPGA Host
SPI FPGA
3.5.1SSPI R EENERETREE
SSPI FPGA
3-18
3-18SSPI B EEA EETREE
Host FPGA
CLK » SSPI CLK
DIN <€ SSPI_SO
DOUT » SSPI_SI
CTRL g SSPI_HOLD
CS_N » SSPI_CSN
SSPI FPGA 3-19
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3.5SSPI

UG704-1.0.1

& 3-19% FPGA E&r=E

CLK » SSPI_CLK
DIN L » SSPI_SO
FPGA
Spl DOUT » SSPI_SI
Master CS_N; » SSPI_CSN
CS Ny
CS_ N3 —
¢—>» SSPI CLK
® » SSPI_SO
FPGA
¢ » SSPI_SI
M—P—T—» SSPI_CSN
—» SSPI_CLK
» SSPI_SO
FPGA
» SSPI_SI
» SSPI_CSN
SSPI SRAM FPGA
SPI Flash Flash MODE SSPI
MODE Gowin SRAM
Flash Flash MODE MSPI
MODE RECONFIG_N MSPI
SSPI Flash 3-20
3-20 SSPI #wf25PEB Flash R EE
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)




3 3.5SSPI
3.5.2SSPI i E#EX
SSPI 3-21
3-21 SSPI fit EHRA K A&
Tsspi_clk

—>
: | Tclkh |

D
CCLK
[ [
sspi_enablen H—ﬂl : u_,: /
| N
Tsspi_csu : : :Tsspi_chd'
| l !
sspi_si (and other [ I
input data pins) < >4 | ' >< ! D< >
D PE—
Tsspi_dsuI | Tsspi_dhd
Sspi_so < >< : >< >< >
T
<>
:Tsspi_dvld
3-9
& 39SSPIRBEEANFSH
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% | —
SSPI FPGA
SSPI
RECONFIG_N I/0
RECONFIG_N
3.5.3SSPI AL BiE<S
FPGA SSPI SSPI FPGA SRAM
ID CODE\USER CODE\STATUS CODE
SPI Flash
UG704-1.0.1 30(71)




3.5SSPI

UG704-1.0.1

FPGA SSPI 1-4 1
0x00
& 3-10 BLE#ES
+

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 32bits ID
0x11000000 CS
FPGA CS
CS MSB 0x11000000
32 ID CODE MSB

DO

& 3-223iEHY ID Code KIFEREE

CS

scik MMMMMWJ_

:_4 Instruction (0x11000000) 32Bits >.‘ 32 Data Bits N
DI It Il
DO i
StatusCode/UserCode ID Code

Write Enable (0x1500)

SRAM Features Write Enable 0x15
Write Data 0x3B
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3 3.5SSPI
[&] 3-23Write Enable (0x15) BtFFREE
DI 7.« y VY s Vo >.7 Z
CSs \ /
DO
Write Disable (0x3A00)
Write Disable
3-24 Write Disable (0x3A00) BFFR=E
DI /‘:,5 ;’ ‘l\ j,f “ :J..‘/ 7
s\ [
DO
0x1500 0Ox3A00
CS CS
0x3C00 Reconfig/Reprogram  0x1500 Write Enable  0x3A000
Write Disable  0x1600 Program SPI Flash  0x1200 Init
Address 0x0500 Erase SRAM
Erase SRAM(0x0500)
WriteEnable/WriteDisable
0x0500
10ms
Write Data (0x3B)
WriteData 0x3B FPGA
CS
3-25Write Data (0x3B) KR RERE
LIRS f W
= Instruction(0x3B) # Data ;
:‘ One Byte (MSB) 5
B 1f 1f if
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3.5SSPI

3.5.4SSP L& SRAM
& 3-26 SSPI B2 & SRAM HiiEE

( Start i

\ 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

3.5.5SSP| #w%2 Flash

3-27
“ Program SPI Flash” 0x1600
Flash Host SSPI

Flash
Flash IDCode

UG704-1.0.1

SSPI  FPGA
FPGA SSPI
Flash Flash

Bit sspi

33(71)




3 3.5SSPI

& 3-27 SSPI B2 & Flash RiZE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End
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3 3.5SSPI

3.5.6SSP x4 fit® SRAM

SSPI SRAM Read Status Reinit
EraseSram InitAddress WriteEnable WriteDisble SSPI
Write Data QSSPI

3-28 QSSPI fif E SRAM FHiEHE

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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3 3.6MSPI

QSSPI Write Data 0x6B
[#] 3-29 QSSPI Write Data (0x6B) B FF

sek [ U UL _uuuuut

SSPI CS N ‘|
0, LT LT Jor06-—0600—
OnbB
i 0000 Q0O0
10, COQE -
10, 000050000
| Bytel ' Byte2 | IByte 41 ByteN |
3.6 MSPI BtERR,
MSPI Master SPI FPGA SPI
Flash
MSPI MODE MSPI FPGA
RECONFIG N Flash
MSPI FPGA
FPGA
Flash RECONFIG_N

3.6.1MSPI BLEEREEREE

MSPI x1/x2/x4 FPGA
3-30~ 3-32
3-30MSPIx1 B EEREEREE
FPGA SPI Flash

CCLK > CLK
MSCN » CS N
MISO [« DOUT
MOSI > DIN

[1] MSPI x1 2.5Mhz~105Mhz

[2] MSPI x1, 3Byte EDA

UG704-1.0.1
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3.6MSPI

UG704-1.0.1

3-31MSPIx2 AL EEREIEREE

FPGA SPI Flash
CCLK » CLK
MSCN » CS_N
MOSI (€ » 100
MISO [€ > 101

[11 MSPI x2 2.5Mhz~105Mhz

2] MSPI x1 , 3Byte EDA
3-32MSPIx4 B ERREFEREE
FPGA SPI Flash
CCLK > CLK
MSCN » CS_N
MOSI [« > 100
MISO [« > |01
D02 [« > |02
D03 [« > |03
[1] MSPI x4 2.5Mhz~105Mhz
2] MSPI x1 3Byte EDA
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3 3.6MSPI

3.6.2M SPI| Bt E&E K &
MSPI 3-33
& 3-33MSPI EEE#EAFFE

| Tmspi_clk |

|

| | Tclkh |

>
CCLK l
FCS B I<J§I :ﬂ74—

Tmspi_cvild

I
I
I
|

|
I
I
Tmspi_cvid |
I
MOSI (and other | >
output data pins) | |
«> |
I I
:Tmspl_dvld |
MISO (and other < ><1 [ >
input data pins) |
—
I I

I
Tmspi_dsu | Tmspi_dhd
I

3-11

& 3-11MSPI EEE{RAFSH
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 3.6MSPI

3.6.3MSP| #RXELERIE

Arora V FPGA 2.5MHz 0x000000
SPI x1
0x800000
Manu-mode ID CRC

3-34MSPI EREEHRIEE

v
First Boot

[1]

Y

v

Second Boot

[2]

Manu-mode

3]

Y—>

N

v

User-mode

\ 4

[1] MSPI x1 , 3Byte EDA

[2] EDA
[3] Manu-mode SSPI JTAG
MSPI mspi_jump(0x6E)

FLASH
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3 3.7CPU

3.7CPU EtE#E5
CPU 8/16/32
8
EDA EMCCLK
32 50MHz
16 100MHz
8 100MHz
3.7.1CPU Bt BEH#ER EREREE
CPU 3-35
3-35CPU Bt ERA EZREE
Host FPGA
CLK » CCLK
D[31:0] [€ D[31:0]
WE_N » RDWR_B
CS N » CSI B
CCLK CCLK
CPU FPGA
CPU
RECONFIG_N I/O
RECONFIG_N
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3.7CPU

3.7.2BC ERTFF

CCLK

CPU

& 3-36 CPU Mode IR ERFRE

3-36

Tepu_clk

| |
| ———————
| |

-

! Tokh |
-+,

:__,/

i
RDWR_B Hl |
\! iy A
|
|

Tcpu_rwsu ‘

csLB

DATA (as input)

|
" Tepu_rwhd

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

| | | |
RDWR_B / ; ; ;
‘ Tcpu_rwsu ! } }
| | | | Tcpu_rwhd
\ -~
; Tcpu_cssu i | | Tcpu_i:shd
DATA (as output) ; X ; X X
-
Tcpu_dvid
3-12
%+ 3-12CPU L BRI FEH

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 3.7CPU

3.7. 3L ME

Host
RDWR_B (RDWR_B = 0) CSI B
CSI. B=0 RDWR_B CSI B
3-37 ELE MBI Fr E
being active earlier than or the same time as being inactive later than or the same time as
cpucsn cpucsn
cpu_clk_in/
cpu_clk out
cpu_write_n
cpu_csn —l r ; |
cpuwdatg3L0] | [ wo [ wi [ w2 | ws| wsl| ws]| 1 i
cpu_rdatg[31:0] | i | R | Rl | R | R3 | R |
There are several cycl@sis turnaround timeThe
minimum turnaround period i§ clock cycles
A AY
3.7.43E L M
Host
Host CSI. B

CCLK
3-38 AE LRI FF E
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
T 1
I
|
|

| invalid data while
| cpu_cs_nis driven high

| 3
<€ >
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3 3.8SERIAL

3.8SERIAL BCERR

SERIAL Host FPGA
SERIAL
SERIAL
FPGA FPGA
SERIAL ID CODE USER CODE

3.8.1SERIAL B E#ENEFEREE

SERIAL 3-39
3-39SERIAL BERAEEREE

Host FPGA
CLK [ » CCLK
DOUT » DIN
[1] CCLK CCLK

SERIAL ECEEAKFE
SERIAL 3-40
3-40 SERIAL FEERMTFE
Tserial_clk

I
| | Tclkh |

- —
oo (X )

Tserial_dsu

<

I Tserial_dhd

3-13
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3 3.9
#+ 3-13SERIAL L ERARFESH
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% | —
SERIAL FPGA
SERIAL
RECONFIG_N 110
RECONFIG_N
3.9% T8k
3.9.1B 175
DIN DOUT
Device_1

Master Serial

Slave Serial

Master SPI

Slave Serial

Master SPI x1

Host Device 1
DOUT Device 2

UG704-1.0.1
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3.9

B 3-41 BITREETEE

E

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 — — —
L= 4
3.92HI{THILHE
. Master CPU
. Slave CPU
. Slave CPU
RDWR_N
Device 1
“ CSO” “ CSN” Device 2
13 CSN”
FRHITHREEREE
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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Arora V FPGA SRAM
SRAM
FPGA
JTAG
MODE
4. 1BCEHHAN
EREXR
4-1 FHREREE
Voltage A ' ' : Ready : Done
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Device Power Power Off . PowerUp. | . .
Device Status POR | Configuration User Logic
FPGA VCC VCCO VCCX
FPGA RECONFIG_N
>FPGA READY DONE >FPGA >READY
MODE > >FPGA
>DONE >
FPGA FPGA
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4.1

RECONFIG_N RECONFIG_N
FPGA I/O
EEEMNSEH
FPGA
MODE[2:0]
47K 1K
RECONFIG_N READY DONE
GPIO
Bl EBHEFEE
BT LR R Tk AZ RECONFIG_N BfFFE
RECONFIG_N 4-2 4-3
4-2 B EERFIFE
VeoVeoxVeco I,Z
" Tportready =
READY %’
DONE /
4-3 & RTFE
RECONFIG_N \: ;«5
: Trecfgiw g
READY 5 \; 74{_
fTrecfgtrd?n Treadylw "
DONE Trecfgtdonel "
47(71)
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4 41
Arora V FPGA 4-1
F4-1Arora  FPGA FFREFT EEM RECONFIG_N fil &K &%
READY Time from
Tportready application of Vcc, Veex and Veceo to the rising edge of - 23ms
READY
RECONFIG_N RECONFIG_N low pulse
Trecfglw . 25ns -
width
T RECONFIG_N READY Time from | 70ns
recfgtrayn RECONFIG_N falling edge to READY low
Treadyiw READY READY low pulse width TBD -
T RECONFIG_N DONE Time from ) 80Ns
rectgtdonel RECONFIG_N falling edge to DONE low
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4.2 B ERIE

FPGA SRAM
4-4

E 4-4A B=¥ 5k FPGA BEERIEE

READY
DONE
RECONFIG_N
READY
RECONFIG_N
READY
MODE

RECONFIG_N

REFRESH READY
RECONFIG_N

REFRESH

DONE

RECONFIG_N

REFRESH
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4.2

4.2.1 FEEF
FPGA (POR) POR
11O VCC/NVCCX/VCCOn
VCC/VCCX/VCCOn (
) POR FPGA
READY DONE 4-5
& 4-5 POR HEFRE
le—— {INTL
VCC/VCCX/VCCOn J
T
T
4-2 POR
# 4-2 T EIEE 4 POR & isE B4
POR
Arora 'V GWH5AT-138 VCC/VCCX/VCCO10
GW5A-25 VCC/NVCCX/ VCC_REG/VCCO4/5/7
4.2 2904
READY DONE FPGA
FPGA
SRAM
FPGA
tINITL
RECONFIG_N
READY
READY
FPGA SRAM
FPGA
4.2 3R
READY FPGA MODE
FPGA SRAM FPGA

UG704-1.0.1
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READY READY
READY FPGA
4.2 .4 MafE
FPGA
DONE FPGA
1. (GOE) FPGA 1/0 /10
/ (GSR)
FPGA Flip-Flop
2. / (GSR) GWDISn
FPGA RAM
3. DONE DONE /10
DONE FPGA
DONE FPGA
4.2 SRAPRA
FPGA FPGA
RECONFIG_N
REFRESH
FPGA
A3REMERE
FPGA
Ao EFFiamn
1.
2. FPGA
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4.4

ID
FPGA ID
ID
EEdiEH
CRC
FPGA
CRC
DONE
CRC
EETRRE
SRAM SRAM
Flash
A4 ALLFFRMHECE
FPGA
CRC
4.4 1B Bk E
SPI Flash

UG704-1.0.1

ID
ID
SRAM
FPGA
DONE
4-6 CRC
MSPI
USER CODE
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4.4

FE 4-6 BL =%

BitStream

General
v Synthesize
General
v Place & Route
General
Unused Pin
Dual-Purpose Pin
BitStream

Enable CRC Check
[] Enable Compress
Enable Encryption (only support Arora)

Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD

Enable Security Bit
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

4.4 2B EHENE

UG704-1.0.1

Cancel Apply

® AroraV FPGA
AES

FPGA

READY DONE

128 bits
1.
2. Gowin
3.
EX
. AES
. AES
., Key AES
Lock

AES AES
key
128
Arora V FPGA 128
Key
AES key
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4 4.4
lock
1
W\ A
1.
2. “ Project>Configuration”
3. “ BitStream” “ Enable Encryption(only support
Arora)” 4-7
B 47 MEERRRESE
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
e Plaée & Rclnute Enable Encryption (only support Arora)
U:E:;Z Pin Key(Hex): [00000000-00000000-00000000-00000000
Dual-Purpose Pin Enable Security Bit
BitStream

UG704-1.0.1

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

FPGA
HRNRERA
1. Gowin
2. FPGA
3. Security Key Setting
4. “ Write”
FPGA 4-8

Apply
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4.4
B 4-8 BEmmPRESE
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 |
b 4
W Security Configuration [ g ﬁJ
Write ] [ read ] [ lock
Lock ! Refuse for writing and reading -
Read : Dizsplay the kew(when unlock) N |
Write : Frogram the key to FPGA -
lock “ ” FPGA
13 1”
FPGA 0 1
0 00000000-00000000-00000000-
00000001

1
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4.4

UG704-1.0.1

AES Z{A4RIZHR(E

Gowin Programmer AES
“ Edit” * Security Key Setting”
4-9 AES 4RIEXIEHIE

W% Security Configuration (Key Editor) ? X

Key (hex)
0x00000000000000000000000000000000

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

| Close

& Secuiry configure I. 2 ﬁ]

EESTE |
[ write ] [ read ] [ lock
ThHGHAR:

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

Write Key
. Read Key
. Lock Key

KeyWrite

1. Key(AES ) “ ”
2. “ write”
3.
KeyRead
“ read” AES
AES . ”

4-9
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4.4

UG704-1.0.1

KeyLock

113

lock” Key

AES Z{AHmIERIE

4-10~ 4-14
JTAG

I D CODE
ID

4-10Prepare

Check ID

P

4

Y
4

Transmit Read ID

Command (0x11)

AES

AES

JTAG

Y
v
Read 32 Bits
o)
Y:

TheN ?n 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 4.4

AES Key
[ 4-11Read 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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4.4

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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4.4

4-13 Program AES Key2 Flow

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

Transfer ISC_Enable
Instruction (0Ox15)

Y
Transfer Prgm_key2
Instruction (0x29)

Y

Transfer Key2 Data

Transfer ISC_disable
Instruction (Ox3A)

End
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AES Key

AES Key Key AES Key
AES Key.

4-14 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)
." Note!
Transmit Program Start the 2.5V circuit to get the
EFuse Command (0X24) voltage ready before program
efuse.
Y
Transmit Security
Command (0x23)
Y
. . Note!
Transmit 128bits of data Setdata [127:125] asN 1n and all
others databits asN On .
\ 4
Delay
800 ms
A 4
Transmit Read ID Note!
Command (0x11) or Just transmit a command to end
the 2.5V circuit, such as ReadID.
others

4
Transmit ISC Disable
Command (0x3A)

Y

( Stop )

4.4 3FEILHK

FPGA
ASCII
fs o
.bin

2. Process Place&Route Configuration
bitstream
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4.4

UG704-1.0.1

3. Bitstream Format Text  Binary

4-15 EERFRIR R E R

4-15

¢ Configurations P
BitStream
4 Synthesize Ensble CEC Check
General [Fl] Enabla Comprass
4 Place & Route [7] Enable Encryption (only support GH2A)

General Key (Hex): 00000000 P — P — P —

Dlual-Purpose Pin el Soarsity BAG

BitStream
Frint BESEAM Initial Yalue
|| Background Programming

Secure Mode (device can be programmed only once)
Download Speed MHz): [2.500 (default) A
SPI Flash Address OOFFFOO00
USERCODE : @ Default (0) Custom |00000000
Bitstream Format: () Text @ Binary
0K ] [ Cancel ] [ Apply
[ | = A
& 4-3Arora  FPGA FEREEMCHX (ZRXER)
138240 5295KBytes
23040 913KBytes
SPI Flash
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4 44
4.4 ABLE X mERTHC
FPGA Master Flash SRAM
FPGA Ready
FPGA User Logic
4-16 FRREREE
VoltageA : Travp : : Ready : Done
I
I I I
I I I
I I I
| | |
I I I
I I I
I I I
| | |
I I I
I I I
I I I
| | |
Device Power Power Off ‘ Power Up | Power.On ‘
Device Status POR | Configuration | User Logic
Arora 1 FPGA MSPI , SPI Flash
FPGA 2.5MHz SPI
MSPI SPI
Flash 105MHz
MSPI 4-4
& 4-4 MSPI A BIRR I MR
SPIx 1 SPI x 1 SPI x 1 SPI x 4
=2.5MHz =25MHz =104MHz =104MHz
ms ms ms ms
138,240 5295 KBytes 17350 1735 417 104
23040 913KBytes 2921.6 292.2 70.2 17.6
Tramp
FPGA
MSPI
T =POR + /
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4 4.5SPI Flash

4.5SP| Flash %%

FPGA SPI Flash 4-5
Mxic GigaDevice Winbond
FPGA Flash

& 4-5SPI Flash ##{E#5%

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

FPGA Flash 03 0B
64Mb.
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5 Efuse 5.1

5&?&%@%& Efuse ENX

5.1 RSHFFaa

(Status Register)
Status Register
wakeup

5.1.1GW5AT -138/ GW5AST-138
%% 5-1 GW5AT -138/ GW5AST-138Status Register

Status Register| o Gowin Arora V

0 CRC Error 1 0

1 Bad Command Error 1 0
2 ID Verify Failed Error 1 0
3 Timeout Error 1 0

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 1 0
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5 Efuse 5.1
Device :

Status Register| Gowin Arora V

14 Security Final 1 0

15 Encrypted Format 1

16 Encrypted Key Is Right 1 0

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 -

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

Bit Domain Description

31 auto_erase 1= bulk erase is ongoing

30 wakeup 1= wakeup status (all global signals, i.e. gsr, gwd, goe
and done, are driven high)

29 init_r 1= initialization is done
This signal is equal to the status of “INIT_N” pin

28 mfg_done 1= OTP reading is done and MFG pattern is verified

27 decomp_fail 1 — no corresponding dictionary item is found during
decompressing a code-word

26:25 sync_det_tetry The retry time of sync pattern detection in MSPI mode
00 — no retry
01 — retry one time
10 — retry two times
11- no “sync pattern” is found after three times
detection

24:23 cpu_bus_width the detected bus width of CPU interface
00 — no BWD pattern is detected
01 — 8-bit mode
10 — 16-bit mode
11 — 32-bit mode

22 ser_running 1: CMSER is ongoing
0: CMSER is in IDLE state

21 ser_ecc_uncorr 1: Uncorrectable ECC error has been detected

UG704-1.0.1

66(71)




Efuse

5.1

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 0

2 id_fail_r ID Verify Failed Error 1 0

1 bad cmd r Bad Command Error 1 0

0 crc_error_r CRC Error 1 0
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5 Efuse 5.2 OTP

Efuse

5.20TP Efuse

Arora V FPGA 128 Bit OTP
Bit0O~Bit31
Bit32~Bit95 DNA 64
5.2.1GW5AT -138/ GW5AST-138Efuse X

OTP
% 5-3 GW5HAT -138/ GW5AST -1380TP 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 Efuse 5.2 OTP Efuse

5.2.2GW5A-25 Efuse X,
%= 5-4 GW5A-250TP X

Name Bit Index Description

User MISC 0~5bit (Bbits) 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
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Arora V FPGA

FPGA
Golden Master SPI
=
6.1 ZEOLBRIE
Flash 3 Multiboot Bitstream
Multiboot Bitstream2  Golden Bitstream1 0
Multiboot1 ( MultiBoot1 0 EDA
MultiBoot1 )
User_Mode1
User_Mode1 Reboot
RECONFIG N Multi2_Address MSPI
Multiboot2 User_Mode2
User_Mode2 Reboot
RECONFIG_N Multi1_Address MSPI
Multiboot1 User_Mode1
MultiBoot Bitstream
Golden Address Golden Bitstream,

6-1
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6 6.2 Hotboot

F 61 ZERERERER

Power Up

Y
Boot MultiBoot

Bitstream1
Boot Fail? 1
Y
N
v
User Model [«
N
Reboot?
\ 4
.| Boot Golden
Y \v( Bitstream
Boot MultiBoot
Memory Map of Flash Bitstream?2 Y Y
User Mode3
Golden Bitstream
Boot Fail?
Golden_Address
. . N
Multiboot Bitstream?2 \ 4
Multi2_Address User Mode2 <
} \
Multiboot Bitstream1
Multil_Address Reboot?
= |
6.2 B RmHAHF Hotboot
Arora V FPGA JTAG/SSPI/QSSPI Fabric
JTAG/SSPI/QSSPI Flash 3
Fabric Flash Gowin IP
Golden Bistream
Arora V FPGA Hotboot
Reboot RECONFIG_N
10 wakeup
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