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1.89ysthrnc hit

1.

1.1 System Architecture

ardware Architecture

Gowin_ EMPU_M1 architecture consi sts
Fi gua-fe
Figure 1-1 System Architecture
Cortex-M1
IRQI31:0] 1l A DEBUG |
ITCM Cortex-M1 DTCM
AHB-Lite
e i T e i s ¥ [ T i e S i T i e
;4 ¢ & { { i
GPIO CAN Ethernet| | DDR3 PsRAM | | SpiFlash | ARG Master
Caesees
AHB2APB
i
UARTO UART1 Timero Timerl V\/Daot;h RTC TRNG T%l:lzlr 12C SPI SD-Card Master
11-161
First | ewédl co€Cert éXCM, and DTCM
Second | evel AHB bus, GPI O, CAN, Et
PSRAM,-F6Bh and AKB .Master [ 1
Third | evel: APB bus, UARTO, UART 1,
RTC, TRNG, DBGaMdastmer, $PCanddnsit APB $A st
[ 6] .
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1.2 System Feature
Gowi n_EMPU_M1 i neslyusdteesmst:wo sub
CortMdx core system:

AHB i te extension AHB bus, APB bus an
subystem.

1.2.1Cortex-M1 Core System

Processor Core

ARM ar chi tMe cTthwrmsb ,v & h e eitn atrrctha ttie@n ur e
supporbist 1ITehumbi andh83m,mb2 i nstruction

Configurable extension operation sys

5

System exception handling;
|l nterrupt exception handling and nor

One stack pointer for nor mal poop enrteaetris
for extension operation system;

Bi g/ deindt laem f or mat .

- ConfigurabdeadBiag/ Lot imlaeé

- Li tetnldei an format for instructions a
- Li tetnldee an format for debugging syst

NVIC
Number of externaclonifnitgeurrreudp:t sl ,c a8n, ble6
, Four priority | evels;
Saves processor status automatically
recovers automatically at the end of

Debugging System
Control the debugging system through
lyou turn off the deblggong wiybkk emot (

5

Il f you turn on the ddbuga@n e gwislylst unp g

5

- Ful | mode and reduced mode can be ¢

Ful I mod e : Four BreakPoint Uni t s
Reduced : moldwo BreakPoint Uni ts
Wat chpoints;

- Configurable DAP ports

5

., JTAG/ SW
., JTAG
., SW
Memory
| TCM: i nstruction memory

5
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1.8ystem

- You can select internal i nstructior
me mor y.
- You can configure the Size of inter
1/ 2/ 4/ 8/ 16/ 32/ 64/ 128/ 256KB
- You can configure the initial wval ue
., DTCM: data memory
- You can select internal data memor y
- You can configure the Size of inter
1/ 2/ 4/ 8/ 16/ 32/ 64/ 128/ 256KB.
32 Bits Hardware Multiplier
Nor mal mo d e
, Small mode
1.2.2AHB -Lite Extension Sub -system
AHB bus, GPI O, CAN, Et hernetFEl ODDR3 M
and AHB MaJlster [ 1
APB bus, UARTO, UART1, Timer O, Timer .
Dual Ti’neMastier, SPCaMasard,K ABBD6MNaster
1.3 System Ports
The definition of Gowin_ EMRWLIIMI Port:
Table 1-1 System Ports Definition
Name I / O \?V?td Description Modul e
HCLK i n 1 System Clock |1
hwRstn i n 1 System Reset T
LOCKUP out |1 Core Lockup St i
HALTED out |1 Core Halt Debu(¢(Debug
JTAG_3 i noyl TRST
JTAG_4 i noyl GND
JTAG_5 i noul TDI
JTAG_6 i noul GND
JTAG_7 i noyl TMS/ SwDI O
JTAG_8 i noul GND
JTAG_9 inod1l TCK/ SWDCLK Debug
JTAG_10 i nod1l GND
JTAG_11 i noyl RTCK
JTAG_12 i noy1l GND
JTAG_13 i nouyl TDO/ SwWO
JTAG_14 i nouyl GND
JTAG_15 i nouyl RESET
| PUG513.17 E 35 8
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1.8ystem

Dat . .
Name | / O Wi d Description Modul e
JTAG_16 i noul GND
JTAG_17 i noul NC
JTAG_18 i noul GND
GPI1 O inod[15|GPI O |/ O GPI O I/ O
GPIl OI N i n [ 15/ GPI O input
GPI OOUT out |[15|/GPI O output GPI O -Info@
GPIlI OOUTEN out [[15|GPI O output eng¢q
UARTORXD i n 1 UARTO receive
- UARTO
UARTOTXD out 1 UARTO transmit
UART1RXD int |1 UART1 receive
- UARTL1
UART1TXD out |1 UART1 transmit
TI MEROEXTI N i n 1 Ti mer0O0 externalTi meroO
TI MER1EXTI N i n 1 Ti merl externalTi merl
RTCSRCCLK i n 1 RTCIl ock source|RTC
SCL i noul Seri al Clock
- - ’C 1/ O
SDA i noul Seri al dat a
SCLI N i n 1 Seri al clock i
SCLOUT out 1 Seri al clock o
SCLOUTEN out |1 Seri al clock o
- - °C nbhO
SDAI N i n 1 Seri al cl ock
SDAOUT out |1 Seri al clock o
SDAOUTEN out |1 Seri al clock o
MOS I out |1 Master outoput /¢
Ml SO i n 1 Master |nput/SISPI
SCLK out |1 Clock signal
NSS out 1 Sl ave select si
SD_SPI CLK i n 1 SPI clock signg
SD_CLK out |1 SD clock signal
SD_CSsS out |1 Chip select si
SD_DATAI N i n 1 Data input
SDCar d
SD_DATAOUT out |1 Data output
SD_CARD_I NI'T out |1 Initialization
SD_CHECKI N i n 1 Il nput check
SD_CHECKOUT out |1 Output check
CAN_RX i n 1 Data input
CAN
CAN_TX out |1 Data output
RGMI I _TXC out |1 RGMII transmiti{gt hernet
RGMII TX_ _CTL |out |1 RGMI I transmitglnterfac
| PUGS13.17 E 45 8
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1.8ystem

Name | / O afh Description Modul e
RGMI I _TXD out |[3:|RGMII transmitt

RGMI I _TXD i n 1 RGMI | recei vin

RGMI'I RX_CTL i n 10 RGMI | receivin

RGMI | _RXD in [ 3: |RGMI I/ MI'l recei

GTX_CLK in 1 RGMI I 125MHz cl

GMII RX_CLK i n 1 GMI | receiving

GMI'I _RX_DV i n 1 GMI | receiving

GMI I _RXD i n [ 7: | GMI | receiving

GMI'I _RX_ER i n 1 GMlrlecei ving er

GTX_CLK in |1 GMI 1 125MHz cl FL?E:P;E
GMI I GTX_CLK out |1 GMI | receiving

GMI I _TXD out [[7:|GMIIT transmitt.

GMI'I _TX_EN out |1 GMI'l transmitt.i

GMI'I _TX_ER out |1 GMI'l transmitt.i

MI'l _RX_CLK i n 1 Mlirlecei ving cl o

MI'I _RXD i n [ 3:|MI'l receiving

MI'l _RX_DV i n 1 MI'l receiving ¢

MI'l _RX_ER i n 1 MI'l receiving ¢

MI'l _TX_CLK i n 1 MI'lT transmittilEthernet
MI I _TXD out |[[3:|[MIl transmittiglnterfac
MI'l _TX_EN out |1 MItlr ansmi tting

MI'l _TX_ER out |1 MI'l transmitt

MI'l _COL i n 1 MI'l conflictin

MI'l _CRS i n 1 MI'l carrier si

MD C out |1 Manage channel

MDI O i noul Manage channel Ethernet
DDR_CLK _ I i n 1 50MHz cl ock i nj
DDR_I NI T_COMP|out |1 I nitialization
DDR_ADDR_O out |[[15/Row address, C
DDR_BA_O out |[2:|Bank address
DDR_CS_N_O out |1 Chip select si
DDR_RAS_N_O out |1 Row address st

DDR_CAS N_O out |1 Col uamdhdr es s strDDR3
DDR_WE_N_O out |1 Row write enabl
DDR_CLK_O out |1 SD%'?)O‘;'I‘DRZ'MQ”""'
DDR_CLK_N_O out |1 V%f{“EOEERfC‘Ein_g‘
DDR_CKE_O out |1 EPSﬁaISDRAM clo

| PUGS13.17 E
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Dat . .

Name | / O Wi d Description Modul e
DDR ODT O out |1 Termlnat[ng res
- - memory signal
DDR_RESET_N_O|out |1 DDR3 SDRAM r es:¢
DDR_DQM_O out |[1:|PPR3 SDRAM dat i

signal
DDR_DQ_1 O i nou[ 15|DDR3 SDRAM dat :
: .|DDR3 SDRAM dat :
DDR_DQS_10O i nou[ 1: signal
. .|Compose a di ff g
DDR_DQS_N_10O Jinoul 1: with DDR_DQS_|
. |A clock signal
O psram_ck out |[ 1: PSRAM
. |Compose the dif
O psram_ck _n out |[ 1: with the O psr
|l O_psram_rwds|inoul[ 1: PSRAM da;a sel |
anmask signal
| O_psram_dq i nou[ 1L5|PSRAM dat a
O _ psram_reset|out |[[1:|PSRAM reset si
O_psram_cs_n out |[[1:]|Chip selekbw, PSRAM
init_calib out |1 Initialization
Reference i nput
psram_ref cl kl|in 1 usuaolAbyard crys
oscillator clo
The user can i1
working cl ock,
psram_memory |in 1 generally a hi
frequency doubl
PLL
FLASH_SPI _HOL|inou1l NC
FLASH_SPI _CSN|inoul Sl ave select si
FLASH_SPI _MI S|inoul Master input/ Sl
- SP-Fl ash
FLASH_SPI _MOS|inoul Master output/
FLASH_SPI _WPN|inou1l NC
FLASH_ _SPI CLK|inoul Clock signal
APB1PSTRB out |[[ 3:|APB1 PSTRB
APB1PPROT out [[2:|APB1 PPROT
APB1PSEL out |1 APB1 PSEL
APB1PENABLE out |1 APB1 PENABLE
APB1PADDR out |[[ 31|APB1 PADDR
APB1 Mas
APB1PWRI TE out |1 APB1 PWRI TE
APB1PWDATA out |[[ 31|APB1 PWDATA
APB1PRDATA in [ 31|APB1 PRDATA
APB1PREADY in 1 APB1 PREADY
APB1PSLVERR in 1 APB1 PSLVERR

| PUGS5I3.17 E 6(5 3
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1.8ystem

Name | / O \?v?;[j Description Modul e
APB1PCLK out 1 APB1 PCLK
APB1PRESET out 1 APB1 RESET
APB2PSTRB out [ 3: |APB2 PSTRB
APB2PPROT out [2: |APB2 PPROT
APB2PSEL out 1 APB2 PSEL
APB2PENABLE out 1 APB2 PENABLE
APB2PADDR out [ 31/|APB2 PADDR
APB2PWRI TE out 1 APBRWRI TE
APB2PWDATA out [ 31|APB2 PWDATA APB Mast
APB2PRDATA i n [ 31|APB2 PRDATA
APB2PREADY i n 1 APB2 PREADY
APB2PSLVERR i n 1 APB2 PSLVERR
APB2PCLK out 1 APB2 PCLK
APB2PRESET out 1 APB2 RESET
APB3PSTRB out [ 3: |APB3 PSTRB
APB3PPROT out [2: |APB3 PPROT
APB3PSEL out 1 APB3 PSEL
APB3PENABLE out 1 APB3 PENABLE
APB3PADDR out [ 31|APB3 PADDR
APB3PWRI TE out 1 APB3 PWRI TE
APB3PWDATA out [ 31|APB3 PWDATA APB Mast
APB3PRDATA i n [ 31|APB3 PRDATA
APB3PREADY i n 1 APB3 PREADY
APB3PSLVERR i n 1 APB3 PSLVERR
APB3PCLK out 1 APB3 PCLK
APB3PRESET out 1 APB3 RESET
APB4PSTRB out [ 3: |APB4 PSTRB
APB4PPROT out [2: |APB4 PPROT
APB4PSEL out 1 APB4 PSEL
APB4PENABLE out 1 APB4 PENABLE
APB4PADDR out [ 31 APBRBRADDR
APB4PWRI TE out 1 APB4 PWRI TE
APB4PWDATA out [ 31]APB4 PWDATA APB Mast
APB4PRDATA i n [ 31|APB4 PRDATA
APB4PREADY i n 1 APB4 PREADY
APB4PSLVERR i n 1 APB4 PSLVERR
APB4PCLK out 1 APB4 PCLK
APB4PRESET out 1 APB4 RESET

| PUGSI13. 17 E
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Name | / O \?v?;[j Description Modul e

APB5PSTRB out [ 3: |APBBSTRB

APB5PPROT out [2: |APB5 PPROT

APBS5PSEL out 1 APB5 PSEL

APB5PENABLE out 1 APB5 PENABLE

APB5PADDR out [ 31/APB5 PADDR

APB5PWRI TE out 1 APBS5 PWRI TE

APB5PWDATA out [ 31|APB5 PWDATA APB Mast

APB5PRDATA i n [ 31|APB5 PRDATA

APBS5PREADY i n 1 APBS5 PREADY

APB5PSLVERR i n 1 APB5 PSLVERR

APB5PCLK out 1 APB5 PCLK

APB5PRESET out 1 APB5 RESET

APBG6PSTRB out [ 3: |APB6 PSTRB

APB6PPROT out [2: |APB6 PPROT

APBG6PSEL out 1 APB6 PSEL

APB6 PENABLE out 1 APB6 PENABLE

APB6 PADDR out [ 31/APB6 PADDR

APB6 PWRI TE out 1 APB6 PWRI TE

APBG6 PWDATA out [ 31|APB6 PWDATA APB Mast

APBG6 PRDATA i n [ 31|APB6 PRDATA

APB6 PREADY i n 1 APB6 PREADY

APB6 PSLVERR i n 1 APB6 PSLVERR

APBG6PCLK out 1 APB6 PCLK

APB6 PRESET out 1 APB6 RESET

APB7PSTRB out [ 3: |APB7 PSTRB

APB7PPROT out [2: |APB7 PPROT

APB7PSEL out 1 APB7 PSEL

APB7PENABLE out 1 APB7 PENABLE

APB7PADDR out [ 31/APB7 PADDR

APB7PWRI TE out 1 APB7 PWRI TE

APB7PWDATA out [ 31/APB7 PWDATA APB Mast

APB7PRDATA i n [ 31|APB7 PRDATA

APB7PREADY i n 1 APB7 PREADY

APB7PSLVERR i n 1 APB7 PSLVERR

APB7PCLK out 1 APB7 PCLK

APB7PRESET out 1 APB7 RESET

APB8PSTRB out [ 3: |APB8 PSTRB

APB8PPROT out [2: |APB8 PPROT APB Mast
| PUGSI13. 17 E
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Name | / O \?V?Ej Description Modul e
APBS8PSEL out 1 APB8 PSEL
APBS8PENABLE out 1 APB8 PENABLE
APB8PADDR out [ 31|APB8 PADDR
APB8PWRI TE out 1 APB8 PWRI TE
APB8PWDATA out [ 31/APB8 PWDATA
APB8PRDATA i n [ 31/APB8 PRDATA
APB8PREADY i n 1 APB8 PREADY
APB8PSLVERR i n 1 APB8 PSLVERR
APB8PCLK out 1 APB8 PCLK
APB8PRESET out 1 APB8 RESET
APB9PSTRB out [ 3: |APB9 PSTRB
APB9PPROT out [2: |APB9 PPROT
APBO9PSEL out 1 APBY9 PSEL
APBO9PENABLE out 1 APB9 PENABLE
APB9PADDR out [ 31/APB9 PADDR
APBO9PWRI TE out 1 APBY9 PWRI TE
APBO9PWDATA out [ 31|APB9 PWDATA APB Mast
APBO9PRDATA i n [ 31|APB9 PRDATA
APB9PREADY i n 1 APB9 PREADY
APB9PSLVERR i n 1 APB9 PSLVERR
APB9PCLK out 1 APB9 PCLK
APBO9PRESET out 1 APB9 RESET
APB10PSTRB out [ 3: |APB10 PSTRB
APB10PPROT out [2: |APBIPPROT
APB1OPSEL out 1 APB10 PSEL
APB1O0OPENABLE out 1 APB10 PENABLE
APB10PADDR out [ 31/APB10 PADDR
APB1O0PWRI TE out 1 APB10 PWRITE
APB10PWDATA out [ 31/APB10 PWDATA APB Mast
APB10PRDATA i n [ 31/|APB10 PRDATA
APB10PREADY i n 1 APB10 PREADY
APB10PSLVERR i n 1 APB10 PSLVERR
APB10PCLK out 1 APB10 PCLK
APB10PRESET out 1 APB10 RESET
APB11PSTRB out [ 3: |]APB11 PSTRB
APB11PPROT out [2: |APB11 PPROT
APB11PSEL out 1 APB11 PSEL APB Mast
APB11PENABLE out 1 APB11 PENABLE

| PUGSI13. 17 E
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Name | / O \?V?Ej Description Modul e
APB11PADDR out [ 31/APB11 PADDR
APB11PWRI TE out 1 APB11 PWRITE
APB11PWDATA out [ 31/APB11 PWDATA
APB11PRDATA i n [ 31/APB11 PRDATA
APB11PREADY i n 1 APB11 PREADY
APB11PSLVERR i n 1 APB11 PSLVERR
APB11PCLK out 1 APB11 PCLK
APB11PRESET out 1 APBRIESET
APB12PSTRB out [ 3: |APB12 PSTRB
APB12PPROT out [2: |APB12 PPROT
APB12PSEL out 1 APBl12 PSEL
APB12PENABLE out 1 APB12 PENABLE
APB12PADDR out [ 31/APB12 PADDR
APB12PWRI TE out 1 APB12 PWRITE
APB12PWDATA out [ 31|APBIP2WDATA APB Mast
APB12PRDATA i n [ 31/|APB12 PRDATA
APB12PREADY i n 1 APB12 PREADY
APB12PSLVERR i n 1 APB12 PSLVERR
APB12PCLK out 1 APB12 PCLK
APB12PRESET out 1 APB12 RESET
APB13PSTRB out [ 3: |APB13 PSTRB
APB13PPROT out [2: |APB13 PPROT
APB13PSEL out 1 APB13 PSEL
APB13PENABLE out 1 APB13 PENABLE
APB13PADDR out [ 31/APB13 PADDR
APB13PWRI TE out 1 APB13 PWRITE
APB13PWDATA out [ 31/|APB13 PWDATA APB Mast
APB13PRDATA i n [ 31/|APB13 PRDATA
APB13PREADY i n 1 APB13 PREADY
APB13PSLVERR i n 1 APB13 PSLVERR
APB13PCLK out 1 APB13 PCLK
APB13PRESET out 1 APB13 RESET
APB14PSTRB out [ 3: |APB14 PSTRB
APB14PPROT out [2: |APB14 PPROT
APB14PSEL out 1 APB14 PSEL
APB14PENABLE out 1 APB14 PENABLE APB Mast
APB14PADDR out [ 31/APB14 PADDR
APB14PWRI TE out 1 APB14 PWRITE

| PUGSI13. 17 E
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Name | / O afh Description Modul e
APB14PWDATA out |[[ 31|]APB14 PWDATA
APB14PRDATA in [ 31|APB14 PRDATA
APB14PREADY in 1 APB14 PREADY
APB14PSLVERR |in 1 APB14 PSLVERR
APB14PCLK out |1 APB14 PCLK
APB14PRESET out |1 APB14 RESET
APB15PSTRB out [ 3: |APB15 PSTRB
APB15PPROT out [2: |APB15 PPROT

APB15PSEL out 1 APB15 PSEL
APB15PENABLE out 1 APB15 PENABLE
APB15PADDR out [ 31/APB15 PADDR

APB15PWRI TE out 1 APB15 PWRITE
APB15PWDATA out |[[ 31|APB15 PWDATA APB Mast
APB15PRDATA in [ 31|APB15 PRDATA
APB15PREADY in 1 APB15 PREADY
APB15PSLVERR |in 1 APB15 PSLVERR
APB15PCLK out |1 APB15 PCLK
APB15PRESET out |1 APB15 RESET
APB16PSTRB out [ 3:|APB16 PSTRB

APB16 PPROT out [2: |APB16 PPROT

APB16PSEL out 1 APB16 PSEL

APB16 PENABLE out 1 APB16 PENABLE

APB16 PADDR out [ 31/APB16 PADDR

APB16 PWRI TE out 1 APB16 PWRITE

APB16 PWDATA out |[[ 31|APB16 PWDATA APEB Mast
APB16 PRDATA in [ 31|APB16 PRDATA

APB16 PREADY i n 1 APB16 PREADY
APB16PSLVERR i n 1 APB16 PSLVERR
APB16PCLK out 1 APB16 PCLK

APB16 PRESET out 1 APB16 RESET
EXTFLASHOHSEL|out |1 External FIl ash
EXTFLASHOHADD|out |[[31|External FI ash
EXTFLASHOHTRA|out |[[1: |External FI ash
EXTFLASHOHWRI |out |1 External FIl ash Fﬁ;?:ﬂ?{
EXTFLASHOHSI Zlout |[[2: |External FI ash Me mor y
EXTFLASHOHBUR|out |[[2:|External FIl ash
EXTFLASHOHPRO|out |[[ 3:|External FIl ash
EXTFLASHOHWDA|out |[[ 31|External FIl ash
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Name | / O afh Description Modul e
EXTFLASHOHMAS|out |1 External FIl ash
EXTFLASHOHREA|jout |1 External FIl ash
EXTFLASHOHRDA|Ii n [ 31|External FIl ash
EXTFLASHOHREA|Ii n 1 External FIl ash
EXTFLASHOHRES]|i n [1: |External FIl ash
EXTFLASHOHMAS|out |[[ 3 External FIl ash
EXTFLASHOHCLK|out |1 External FIl ash
EXTFLASHOHRES|out |1 External FIl ash
EXTSRAMOHSEL out 1 External SRAM
EXTSRAMOHADDR|ouUt [ 31|External SRAM
EXTSRAMOHTRAN|ouUt [ 1 External SRAM
EXTSRAMOHWRI Tlout 1 External SRAM
EXTSRAMOHSI ZE|jout || External SRAM
EXTSRAMOHBURS|out || External SRAM
EXTSRAMOHPROT|out |[ External SRAM
EXTSRAMOHWDAT|out [[31|External SRAM External
EXTSRAMOHMAST|out |1 External SRAM Me mor y
EXTSRAMOHREAD|out |1 External SRAM
EXTSRAMOHRDAT/i n [ 31|External SRAM
EXTSRAMOHREAD]|iIi n 1 External SRAM
EXTSRAMOHRESP|i n [ 1 External SRAM
EXTSRAMOHMAST|out [ 3 External SRAM
EXTSRAMOHCLK out 1 External SRAM
EXTSRAMOHRESE|out 1 External SRAM
AHB1HSEL out |1 AHB1 HSEL
AHB1HADDR out |[[ 31|AHB1 HADDR
AHB1HTRANS out [ 1 AHBHTRANS
AHB1HWRI TE out 1 AHB1 HWRI TE
AHB1HSI ZE out [ AHB1 HSI ZE
AHB1HBURST out [ AHB1 HBURST
AHB1HPROT out [ AHB1 HPROT
AHB1HWDATA out [ 1 AHB1 HWDATA ARB Mast
AHB1HMASTLOCK|out 1 AHB1 HMASTLOCK
AHB1HREADYMUX|out 1 AHB1 HREADYMUX
AHB1HRDATA i n [ 31|AHB1 HRDATA
AHB1HREADYOUT|i n 1 AHB1 HREDAYOUT
AHB1HRESP i n [1: |AHB1 HRESP
AHB1HMASTER out [ 3: |AHB1 MASTER
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Name | / O \?V?Ej Description Modul e
AHB1HCLK out 1 AHB1 HCLK
AHB1HRESET out 1 AHB1 RESET
AHB2HSEL out 1 AHB2 HSEL
AHB2HADDR out [ 31|AHB2 HADDR
AHB2HTRANS out [1: |AHB2 HTRANS
AHB2HWRI TE out 1 AHB2 HWRI TE
AHB2HSI ZE out [2: |AHB2 HSI ZE
AHB2HBURST out [2: |AHB2 HBURST
AHB2HPROT out [ 3: |AHB2 HPROT
AHB2 HWDATA out [ 31|AHB2 HWDATA
AHB2HMASTLOCK|out 1 AHBEMASTL OCK AHB Mast
AHB2HREADYMUX|out 1 AHB2 HREADYMUX
AHB2HRDATA i n [ 31|AHB2 HRDATA
AHB2HREADYOUT|i n 1 AHB2 HREDAYOUT
AHB2HRESP i n [ 1 AHB2 HRESP
AHB2HMASTER out [ AHB2 MASTER
AHB2HCLK out 1 AHB2 HCLK
AHB2HRESET out 1 AHB2 RESET
AHB3HSEL out 1 AHB3 HSEL
AHB3HADDR out [ 1 AHB3 HADDR
AHB3HTRANS out [1: |AHB3 HTRANS
AHB3HWRI TE out 1 AHB3 HWRI TE
AHB3HSI ZE out [2: |AHB3 HSI ZE
AHB3HBURST out [2: |AHB3 HBURST
AHB3HPROT out [ 3: |AHB3 HPROT
AHB3HWDATA out [ 31/|AHB3 HWDATA
AHB3HMASTLOCK|out 1 AHB3 HMASTLOCK ARB Mast
AHB3HREADYMUX|out 1 AHB3 HREADYMUX
AHB3HRDATA i n [ 31/AHB3 HRDATA
AHB3HREADYOUT|i n 1 AHB3 HREDAYOUT
AHB3HRESP i n [ 1 AHB3 HRESP
AHB3HMASTER out [ AHB3 MASTER
AHB3HCLK out 1 AHB3 HCLK
AHB3HRESET out 1 AHB3 RESET
AHB4HSEL out 1 AHB4 HSEL
AHB4HADDR out [ 1 AHB4 HADDR
AHB4HTRANS out [ 1 AHB4 HTRANS AHRB Mast
AHB4HWRI TE out 1 AHB4 HWRI TE
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Name | / O \?V?Ej Description Modul e
AHB4HSI ZE out [2: |AHB4 HSI ZE
AHB4HBURST out [2: |AHB4 HBURST
AHB4HPROT out [ 3: |AHB4 HPROT
AHB4 HWDATA out [ 31/|AHB4 HWDATA
AHB4HMASTLOCK|out 1 AHB4 HMASTLOCK
AHB4HREADYMUX|out 1 AHB4 HREADYMUX
AHB4HRDATA i n [ 31|AHB4 HRDATA
AHB4HREADYOUT|i n 1 AHB4 HREDAYOUT
AHB4HRESP i n [ 1 AHB4 HRESP
AHB4HMASTER out [ 3 AHB4 MASTER
AHB4HCLK out 1 AHB4 HCLK
AHB4HRESET out 1 AHB4 RESET
AHBS5HSEL out 1 AHBS5 HSEL
AHB5HADDR out [ 31|AHB5 HADDR
AHB5HTRANS out [1: |AHB5 HTRANS
AHBS5HWRI TE out 1 AHBS5 HWRI TE
AHB5HSI ZE out [ 2: |AHB5 HSI ZE
AHB5HBURST out [2: |AHB5 HBURST
AHB5HPROT out [ 3: |AHB5 HPROT
AHB5HWDATA out [ 31|AHB5 HWDATA
AHB5HMASTLOCK|out 1 AHBS5 HMASTLOCK AHB Mast
AHB5HREADYMUX|out 1 AHBS5 HREADYMUX
AHB5HRDATA i n [ 31|AHB5 HRDATA
AHB5HREADYOUT|i n 1 AHBS5 HREDAYOUT
AHB5HRESP i n [ 1 AHBS5 HRESP
AHB5HMASTER out [ 3 AHBS5 MASTER
AHB5HCLK out 1 AHBS5 HCLK
AHB5HRESET out 1 AHBS5 RESET
AHBG6HSEL out 1 AHB6 HSEL
AHB6 HADDR out [ 31|AHB6 HADDR
AHB6HTRANS out [ 1 AHB6 HTRANS
AHB6 HWRI TE out 1 AHB6 HWRI TE
AHBG6HSI ZE out [ AHB6 HSI ZE
AHB6 HBURST out [ AHB6 HBURST ARB Mast
AHB6 HPROT out [ AHB6 HPROT
AHBG6 HWDATA out [ 31/AHB6 HWDATA
AHBG6HMASTLOCK|out 1 AHB6 HMASTLOCK
AHB6HREADYMUX|out 1 AHB6 HREADYMUX
| PUGSI13. 17 E
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Name | / O \?V?Ej Description Modul e
AHBG6 HRDATA i n [ 31/AHB6 HRDATA
AHBG6HREADYOUT|i n 1 AHB6 HREDAYOUT

AHBG6 HRESP i n [1: |AHB6 HRESP

AHB6 HMASTER out [ 3: |AHB6 MASTER

AHBG6 HCLK out 1 AHB6 HCLK

AHB6HRESET out 1 AHB6 RESET

1.4 System Resource Statistics

The system resource statistics of Go
Tabl-2

Table 1-2 System Resource Statistics

Resour ci .
Configuration LUTSs Regi s|BSRAMDSP Ma

Cor tMdMi ni mum and No Pe[l30314 1046 8

Cor fMdx Def aul t and No H5237 2322 32

Cor tMdx Def aul t and Per.i
(GPI O/ UART/ Ti mer /| Wat ch

Cor tMdx Def aul t and Al I 21029|12929(48

6961 (3103 32

NI N |IN]O
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Hardware Design Flow

2.1 Hardware Environment

DK-STAR@GW2A18 V2.0
GW2AV18PG256C8/ 17
GW2A8C (Version C)
DKkSTARGW1INY9 V1.1
GW1INVI9EQl144C6/ 15
GW1MC (Version C)
DKkSTAR@W2 A55 V1. 3
GW2AV55PG484C8/ 17
GW2A45C (Version C)
DKkSTARGW2AR18 V1.1
GW2ARV1I8EQ144PC8/ 17
GW2 A-Rg Ver si on B)

2.2 Software Environment
Gowin_V1.9.7.01 Beta and above

2.31P Core Generator Tool

Configure and generate Gowin_EMPU_M1
Core Generator t ool of Gowin Software.

For the usage of | P CdrUeG2@enwirmtliol ,
Core Generatar User Gui de

2.4 Download Configuration

Downl oad the bitstream file of t hhe h
Programmer .

For the usage of Gowi nSBGbhavinmer , p
Programmer User Gui de

| PUGS5I3.17 E 1658



http://cdn.gowinsemi.com.cn/SUG284E.pdf
http://cdn.gowinsemi.com.cn/SUG502E.pdf

2Har dwiaeasi gn Fl ow 2.Besign

2.5Design Flow

Gowin_ EMPU_M1 hardware design flow i

1. Use I P Core Generat aal,t AP®Bo Bfuisg Pree i @
and AHB Bus Peripherals. Then gener a-
design. |l mport to project;

2. Il nstantiate Gowin_EMPU_M1 Top Modul e,
connect user designs with Gowin_ EMPU

3. Add physical and timing Constraints,;

Use Synplify Pro or GowinSynthesis a
synthesi ze;

5. Ru®l ace & Route tool to generate the
design;
6. Downl oad the bitstream file to

GW1 M/ GWI-ARGWB K/ GWINEK GWR&A/ GWR2BAC/ G
W2 AR 8/ GW2ZMBRC/ GW2-ABR/ GVBSBSA GWRAC usi ng
Gowin Programmer.

| PUGS5I3.17 E 1758
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Project Template

3.1 Project Creation

3.1.1Create a New Project

Run Gowin softwar é. FPIGIAcDe'skigline P¥ oNe&
the menu bar and create FPGA P@lisda gn pr

Figure 3-1 Creat a FPGA Design Project

W GOWIN FPGA Designer - [Start Page]
, File Edit Tools Window Help
OB HE Hio &
Recent Projects:
Quick Start
-1 Projects 13
[ FPGA Design Project | [
-1 Files
L; Verilog File
[ & VHDL File I
L; Physical Constraints File
e o o . . = |
ditor

Create a FPGA design project.
You will be able to add or create RTL sources, run
synthesis, place & route, and program your device.

anncel agK

| PUGS5I3.17 E 18 8




3Pr ojTeatp | at e 3.FAroject

3.1.2Set Project Name and Path

Enter the project name and s &l gatr et h
3-2.

Figure 3-2 Set Project Name and Path

Project Wizard x

Project Name
Bp Project Name

Enter a name for your project, and specify a directory where the project will be stored. The directory will
be created if it doesn't exist.

Name: gowin_empu_ml|

Create in: | fhome/liukai E]

Use as default peoject location

3.1.3Select Device

Select Device, Package, Speed, gamaeg P
3-3.

Take-SDRR@GW2A18 V2.0 reference design
Il nstance.

Seri es: GW2 A
Device:-18&8W2A

Package: PBGA256

Speed: C8/ 17

Part NumbelLV:183VE2A56C8/ | 7

| PUGS5I3.17 E 198
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Figure 3-3 Select Device

Project Wizard x
) Select Device
Project Name
B Select Device Specify a target device for your project

Filter

Series: | GW2A ¥ | Device: [GWZA-ISC = ]
Package: |PBGA256 :]
Speed: [CBH? 3]

Part Number Device Package Speed \oltage 10

GW2A-LV18PG256CS/17 GW2A-18C PBGA256 | C8/I7 - 20736

[4] I D

[ < Back H Next > H Cancel l

3.1.4Project Creation Completed

As s hokving3Mme new project creation
Figure 3-4 Complete Project Creating

Project Wizard *
) Summary
Project Name
Select Device Project
Bt Name: gowin_empu_ml

Directory: /netapp/home/liukai
Source Directory: /netapp/home/liukai/gowin_empu_ml/src
Implementation Directory: /netapp/home/1liukai/gowin_empu_ml/impl

Device
Part Number: GW2A-LV1BPG256C8/17
Series: GW2A
Device: GW2A-18C
Package: PBGA256
Speed: C8/I7

< Back H Finish H Cancel

| PUGS5I3.17 E 208
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3.2Hardware Design

Use I P Core
desi gns.

Generator to generate Go

Sel dool s > | P Core

the I P Core Generator.

Sel éocotf t | P Cor e >S4 tcagm gCroclb@idts® r
Gowi n_ EMPIU_&W1 s h oRning @-bne

Figure 3-5 Select Gowin_EMPU_M1

GOWIN FPGA Designer - [IP Core Generator]

Genefivptog "o penth

v File Edit Project Tools Window Help
0 2 | Hio R & Ji
©% gt e =
=] & gowin_empu_ml ... Filter (]
GW2A-LV18P... .
S P Gowin_EMPU_M1
=5 Hard Module - -
[ ADC
% BandGap Information
e CLOCK
E23 DsP Type: Gowin_EMPU_M1
2 13¢ Vendor: GOWIN Semiconductor
# 10
e MIPI_DPHY_RX
& B Memory Summary
# SPMI
el User Flash Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.

II:}- Soft IP Core I
DSP and Mathematics

+

| Interface and Interconnect

2 Memary Control

=+ Microprocessor System I
£ Bus Bridge

[ Hard-Core-MCU

B Soft-Core-MCU

" Gowin_PicoRV32 1.2
'\ RiscV AE250 11
[+ Multimedia

- Deprecated

Start Page

Design Summary

Cortex-M1 is intended for deeply embedded applications that are integrated into GOWIN FPGA.
Cortex-M1 is ARM architecture v6-M, supports thumb instruction set architecture. There is an
operating system extension option, if this option is implemented, functionality within the
processor is enable that is capable of running an operating system. Data endianness is
configurable. Instructions and system control registers, debug resources and debugger
accesses are always little-endian. The nested vectored interrupt controller is closely
integrated with the processor to achieve low latency interrupt processing. The debug can be
configured to full or reduced mode. Full debug includes four breakpoint units and two data
watchpoint units, reduced debug includes two breakpoint units and one data watchpoeint units.
Cortex-M1 supports 32-bit hardware multiplier, users can choose either the standard multiplier
or a smaller, lower performance multiplier implementation.Users can selectinternal ITCM or
external flash as instruction memaory. Users can select internal DTCM or external ram as data
memory.

IP Core Generator *

| PUGS13. 17 E
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Open Gowi

n EMPU_M1.

3.Rardwar e

Gowi n_EMPU_M1

options ar eFiaggd368dawmrc liud-Mag B8Bt By s
Peripherals

Figure 3-6 System Configuration

Gowin EMPU M1 x

File

Device: GW2A-18C

and AHB Bus Peripherals
Part Number:

GW2A-LV18PG256C8/17

Create In: [fnetappfhomefliukai,fgowi n_empu_ml/src/gowin_empu_m1l

Language: [Verilog

J[-]

% | Synthesis Tool: | GowinSynthesis

Cortex-M1
R —
IRQI3I1:0 DEBUG
Ql31:0] L !
ITcM Cortex-M1 DTCM
AHE-Lite
AHE Bus
GPID CAN Ethernet| | DDR3 pspam | | seiriash | [A1GMESEEE
APB Bus
AHB2APE
AFE
UARTD UARTL Timero | | Timer1 Watch RTC TRNG Dual 12C el so-Card| | Master
Dag Timer 11.161
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3.2.1Cortex-M1 Hardware Design

Cor tMdx Wavare design chofwilTgai®det i on
Table 3-1 Cortex-M1 Configuration Option

Options Description
.|Configure external i n-Merrwipit shn
Number of 'Iselected as 1, 8, 16, or 32. Th
os ExtensioConflgur-pﬂlelnelelxer to support o
default i s suppot.
Smal | Mul ti _Conflgure har dwar eMImud ma lpll iread 4.
i s normal mode.
Bigndi an Conflgur—MlC«batamn big endian f
endi an.
Enabl e Debu|Enabl e -MorDelxug. The default 1is
Configure debugger interface, w
Debug Port Wire, or SleTrAGlandi re. The def aul
Smal | Debug|Configure debugger in Smal.l mo d
Select internal instruction mem
I TCM Select The default is internal instruy
Configure the Size of internal
1/ 2/ 4/8/16/32/64/ 128/ 256KB.
., For GWIBWIANRGWDNRE/ GWINER the m
size is 32KB. And the defaul't
| TCM eSi ., For
GW2A 8/ GWM28AC/ GW2 BR GW2AABRE/ GW2-ANG
the maxi mum si zédrei ddedhabB.t Arsd
, For GWBAGWRHNAC, the maxi mum si :
default i s 64KB.
I nitialize Enable I'TCM Initialization. The
I TCM I nitiall TCM Initial wvalwue file path
DTCM Sel ect Select i nhemoray dadrataxter nal dat
i nternal data memory.
Configure the Size of internal
1/ 2/ 4/ 8/ 16/ 32/ 64/ 128/ 256KB.
For GWILBWILARGWBIE/ GWINER the m
size is 32KB. And the defaul't
DTCM Si ze For
GW2A 8/ GWMR2BAC/ GW2 BR GW2AABRC/ GW2-ANG
the maximum size is 64KB. And
., For GWBAGWRHNAC, the maxi mum si :
default is 64KB.
| PUGBH13.17 E 2% 8




3Pr ojTeatp | at e

3.Rar dwar e

i ncludi ng ondmmamati on,
confi guasatsoiwg 3-7.a

Figure 3-7 Cortex-M1 Configuration Option

Doubl

&
Cortex-M1
— o HCLK LOCKUP —»
—-
— SYSRESETR HALTED
JTAGTOP —#=
—»
DBGRESETn WTDOEN |-
—»{ nTRST SWDO
—»{TDI SWDOEN =
—» SWCLKTCK TDO —*=
SYSRESETREQ 9
—»{ SWDITMS
DBGRESTARTED [
= IRQ[31:0
Qls1:0] HTRANS[1:0] P
—® NMI HBURST[2:0] it
—» EDBGRQ HPROT[3:0] f=—i
—»| DRGRESTART HSIZE[2:0] pbm
HWRITE =
—{ HREADY
HMASTLOCK [
—= HRESP
HADDR[31:0] =
= HRDATA[31:0] HVWDATAI31:0] =i
Gowin Cortex-M1
PUGS513. 17 E

e

cl-Mt kt CGooper-Milhe o@drntgax ati on

Cortex-M1

debumoceynfi gur e

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into

Gowin FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
normal multiplier, big or little endian, full or small debug, debug port.

Common | Debug

Memory

Number of interrupts
1
8
16

@ 32

| OS Extension
Small Multiplier
Big Endian

@[ P |

243
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Common Configuration

Sel ect "oGommamn configure number of

extension, multiplier mode, akidg uraeg a s
3-8.
Figure 3-8 Cortex-M1 Common Configuration
& Cortex-M1 x
Cortex-M1 v
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
nermal multiplier, big or little endian, full or small debug, debug port.
I LOCKUP (—»
—B SYSRESETh HALTED =+
|JTAGTOP —#
| DBGRESETN NTOOEN [—#= | Common || Debug Memory
—F|TRST SWDO [~ Number of interrupts
— TDI SWDOEN [— q
—# SWCLKTCK TDO =
SYSRESETREQ —# 8
—® SWDITMS 16
DBGRESTARTED —#
=*|'Ral31:0] HTRANS[1:0] == # 32
— NMI HBURST(2:0] f=i= _
+| OS5 Extension
— EDBGRQ HPROT[3:0] == o
—o| bBGRESTART HSIZE[2:0] = small Multiplier
HWRITE (8= Big Endian
— HREADY
HMASTLOCK —
—= HRESP
HADDR[31:0] ==
= HRDATA[31:0] HWDATALZ1:0] it
Gowin Cortex-M1
leganceIH 6@( l
, Number of I nterrupts
Select 1,8,26 or 32, you can configu
The default is 32.
, OS Extension
I f OS Extelnsdtoend-MBECw®rt éexsupport oper :
extension. The default is support
, Multiplier Mode
I f Mul tiplier Modwl issupspeolretcst eSdma ldo rnmu
not, it will support Normal multipl]
., DatSa orage For mat
| f Data Storage For-Matwi bl sebppbet, b
format ; I f not, Ptowi || support smal
endi an for mat
| PUGS513. 17 E 2% 3
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Debug Configuration

Sel ect Debugging C figuration, you

on
debuggimterface and débhg@®her, as shown

Figure 3-9 Cortex-M1 Debugging Configuration

& Cortex-M1 X
Cortex-M1 T
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
normal multiplier, big or little endian, full or small debug, debug port.
I LOCKUP [—
— SYSRESETR HALTED =
|JTAGTOP —
| DBGRESETN NTDOEN —# Ccmmcnl Debug || Memory ]
—|"TRST SWDO [~ ¥| Enable Debug
—HTo! SWDOEN = Debug Port Select
— SWCLKTCK TOO G
—» swoiTMs SYSRESETREQ [—» I
DBGRESTARTED Ecu Al
= IRQ(31:0] HTRANSG[1:0] i @ |TAG and Serial Wire
—H Ml HBURST[2:0] f=b=
Small Debug
— EDBGRQ HPROT[3:0] it
—» DBGRESTART HSIZE[2:0] =
HWRITE —#
—# HREADY
HMASTLOCK —
—» HRESP
HADDR[31:0] p==
= HRDATA[31:0] HWDATALS1:0] b=
Gowin Cortex-M1
laganceIH 6@( l
, Enabl e Debug
| f Enabl e Debug -M§ wel kecstsedpoCbrtdeku
wi || not support debugging. The def a
, Debugging Interface
You can select JTAG, Serial Wire, or
is JTAG and Serial Wire.
., DebugMede
| iSmal | desbwvel ect-Md wi ICors epport s mal
debugger; i f not, it will support Fu
mode debugger
| PUGS13.17 E 26 8
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Memory Configuration

Select Memory, you can configure | TC
Fi g@e

Figure 3-10 Cortex-M1 Memory Configuration

R
Cortex-M1 %7
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
normal multiplier, big or little endian, full or small debug. debug port.
— | HOLK LOCKUP [—#=
—
— SYSRESETn HALTED
JTAGTOP —»
—® DEBGRESETN
NTDOEN [—» Common | Debug i Memary I
= nTRST
SWDO Tcm
—»
TDI SWDOEN [ ITCM Select
—® SWCLKTCK TDO .
@ Internal Instruction Memory
— SWDITMS SYSRESETREQ —#=
DBGRESTARTED —# External Instruction Memory
= |[RO[31:0]
HTRANS[1:0] =t .
ITCM Size: -32 KB =
| NMI HBURST(2:0] f=t= -
7] Initiali
—»{ EDBGRQ HPROT3:0] = Initialize [TCM
—»| DEGRESTART HSIZE[2:0] p=ie ITCM Initialization Path: | /netapp/home/liukaifgowin_empu_m1/bootload [Z]
HWRITE —#=
—» HREADY DTCM
HMASTLOCK —#=
—# HRESP DTCM Select
HADDR[31:0] f==
= HRDATA[31:0] HWDATAI31:0] it ® |nternal Data Memory
External Data Memory
Gowin Cortex-M1
DTCM Size: |32 KB %
[egancel l [ aQK l

| TCM Sel ect

You can select I nternal l nstructi or
Me mor vy ;
The default iIs I nternal l nstructi or
Il nternal | nstrwtiipo Bl Memko rRA'M Gmr dw
resource; starting address 0x00000C¢
External l nstruction Memory: such
address 0x00000000O0
| TCM Si ze
Prereg@uilsnter nal l nstruction Memory
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You can select 1 KB, 2 KB, 4 KB, 8 KB,
or 256 KB ;

For GW1IBBWIL-NRGWDB K/ GWINER, t he maxi mun
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|l TCM Size is 32KB. The defaul t i's ]

For
GW2A 8/ GWR28AC/ GW2BR GW2ABR/ GW2-AR,
the maximum I TCM Size is 64KB. The

FoGW2A5/ GWRAC, t he ImGM mliinee is 256
def aul t i s 64KB;

| TCM I nitializati on

Prerequisite: I nternal Il nstruction
' f I nitialize | TQMtiisalsiezlaetcitoend ,i sl Ts(
can import I TCM initial value fil e

| f -cOfifp-F6EBRBh downl oading and startu
i nitial wvalue imports the different
di fferent | TCM Si ze.

Note!

The path thati aTfTCiMati mpomPaédh cannot contain
charact erfmoasrdmdh as

DTCM Sel ect

You can select I nternal Data Memor y
The default iIs Internal Data Memor )

Il nternal Dat-ahiMg mBIr g c k OReA Ms thaarr adgvea
resource; starting address 0x00000C¢

External Data Memory: such as DDR3;
0x00000000.

DTCM Si ze

Prerequisite: I nternal Data Memory

You can sel ect 1 KB, 2 KB, 4 KB, 8 KB,
or 256 KB

For 91 GW1IARGWDBIKE/ GWIENER, t he maxi mun
DTCM size is 32KB. The def aul t i s

For
GW2 A8/ GWR28AC/ GW2 BR GW2ABR/ GW2-AR,
the maxi mum DTCM size i s 64KB. The

FoGW2 A 5/ GWRHAC, t he DnGM mliinze i s 256
The def6adKIBt. i s

mitations of I TCM and DTCM Confi gu

Prerequisite: Il nternal l nstruction

Memory has been selected;

For GWILIBWIANRGWBRE/ GWINR | TCM or DTC

can be configured up to 32KB. [ .
l

configuK&8d thhe3dther can only be <c
For
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GW2 A 8/ GW2BAC/ GW2 BR GW2LBRC/ GW2-A8R,
| TCM or DTCM can be configured
has been configured to 64KB, the

to 16KB;
- For GW3AGWRAG, TCM or DTCM can be
256 KB. | f Il TCM or DTCM has been

can only be configured up to 16KB;

3.2.2AHB -Lite Extension Hardware Design

| PUGS13.17 E

AHB i te Extension conf i gur altaib8& opt i ¢

Table 3-2 AHB -Lite Extension Configuration Options

Options Description

Enabl e GPI O|Enable GPI O, disable by d
Enabl e GPIO|Enable GPI O inout, enabl e
Enabl e CAN Enabl e CAN, disable by de
Buf fer DeptHhHCAN selects Buffer Depth.
Enabl e EtherEnable Ethernet, disable

Interface Ete?ZLInteti:eIR(ZRI\:/lCTI\?I.”/nGM””/aMI
RGMI | l nput |[RGMI I input delay. The de
MI'lTM Clock OMIIM clock divider. The d
Enabl e DDR3 |[Enabl e DDR3 Memory, disab
Enabl e PSRANEnabl e PRPISRAMWI|I e by default
Enabl &l amih 52:3! d:vl/?il%{he 1EaunndCteIroanssurl en CoI
Enabl e AHB NEnable AHB Master[ 1], di s
Enabl e AHB NEnabl e AHB Mallterdy]defda sl
Enable AHB NEnable AHB Master[ 3], dis
Enabl e AHB NEnable AHB Master[ 4], dis
Enable AHB NEnable AHB Master[5], dis
Enabl e AHB NEnabl e AHB dMassatbe re[ 6b]y, def &
Enabl e UART(QEnabl e Seri al PortoOo, disa
Enabl e UARTI1Enabl e Seri al Portl, disa
Enabl e TimerlEnable TimerO0, disable by
Enabl e TimerlEnable Timerl, disable by
Enabl e WatchEnabNaga chdog, disable by d
Enabl e RTC Enable RTC, disable by de
Enabl e TRNG|Enable TRNG, disable by d
Enabl e Dual TEnabl e Dual Ti mer, disabl e
Enabide | EnabCe Hisable by default
Enabidel ! O Enab?Cei hecemtabl e by defaul't
Enabl e SPI Enabl e SPI , di sable by de
Enabl €asb Enabl &€ a3 R, di sable by def
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Options Description

Enabl e APB NEnable APB Master[ 1], di s
Enabl e APB NEnable APB Master][ 2], di s
Enabl eMaAstBer Enabl e APB Master[ 3], dis
Enabl e APB NEnable APB Master][ 4], di s
Enabl e APB NEnable APB Master[ 5], dis
Enabl e APB NEnable APB Master[ 6], dis
EnalAlP8B8 Mast |Enabl e APB Master ][ 7], di s
Enabl e APB NEnable APB Master[ 8], dis
Enabl e APB NEnable APB Master[ 9], dis
Enabl e APB NEnable APB Master[10], di
Enabl e APB NEnable APB Master[11], di
Enabl e APB NEnable APB Master[12], di
Enabl e APB NEnable APB Master[13], di
Enabl e APB NEnable APB Master@gda#dul di
Enabl e APB NEnable APB Master[15], di
Enabl e APB NEnable APB Master[16], di

GPIO Configuration

Doubl e cli

def aul t ;

faul t i s

ck to confkiggsdtke GPI O,

Enabl e GPI O i s

f
y

| f Enabl e GPI O has
f Enabl e GPI O I/ O
e

support

s el

ected,

been sel
i si s@eltecp @edt,
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as s
n_ EM
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Figure 3-11 GPIO Configuration

GPIO

N
7]

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with GPIO block through AHB bus. The
GPIO block interconnects With FPGA Fabric where user implements general purpose /O
functions. This AHB GPIO is a general purpose IfO interface unit and provides a 16-bit IjO
interface. Users can select inout or infout/en signals as GPIO's ports.

IRQ[31:0] =i

— SYSRESETN

MM -

Options

Configuration
— PORESRTn
¥ Enable GPIO
GPIO[15:0] fat
Interface Type:

¥ Enable GPIO IjO

Gowin AHB Bus

CAN Configuration

l ° Cancel

o |

Double click to open CAN, you can se
i Fi gade
., I'f Enable CAN is selected, Gowi n_EMP
by default;
, I'f Enable CAN has been selected, Buf
, Select and configure Buffer Depth. T
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Figure 3-12 CAN Configuration
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