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1 BG4 1.1Microprocessor Unit

1 ARG

GW1NS-2C £ —# Hitk A ARM Cortex-M3 1% #1 FPGA Fabric ZH 1,
1) Fr E &8¢, 5 Microprocessor Unit #1 FPGA Fabric, L\ & ADC 1 USB2.0
PHY 6%, WK 1-1 fs.

) 1-1 GWINS-2C &%t 324

JTAG Port

Microprocessor Unit

JTAG IF

1

TPIV TPIU IF

- FPGA Fabric
D USER_INTO
Interrupt
USER_INT1 CLK&RST
v A

Clock&Reset

B Extension:INTEXPO [ AHB2 Slave ‘ Clock ‘ Sram

EXPQ

AHB Extension:TAR { AHB2 Master
AHB Ta Sram&Flash IE -

GPIO IF j:
1

PB2 Extension|IF APB2

Bridge \|/
Int Monitor

12C UART SPI APB2

Soft- Soft- Soft- || Master
—— Core Core Core [1-12]
i, - M 10 Port

ADCIF
UART IF

ADC Hard-Core

1.1 Microprocessor Unit

Microprocessor Unit P4 3 €145

® ARM Cortex-M3 1% :
- Cortex-M3 Core
- Debug Access Port
- Bus Matrix
- NVIC (Nested Vector Interrupt Controller)
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1.2FPGA Fabric

AHB 2

AHB2APB #1245

AHB =28 HE#k

m GPIO

B AHB Master # B
B AHB Slave ¥ g1
APB %k

APB 2%

- UARTO

- UART1

- Timer0

- Timerl

- Watch Dog

- APB ¥ EHE: O

1.2 FPGA Fabric

RN517-1.2

FPGA Fabric t.35:

AN SRR B N S VE N MCU I R Gl 8, F e B AT MCU
RGN EIE, I MCU Fefa g IR B3R Sy 25MHz

GSR N MCU #f: R Z 55

UARTO, UARTL1 f1 GPIO #Ef#%] FPGA Fabric, it &% 10 % s

3 4 AHB B4 ¥ S 2R 1B {1 3] FPGA Fabric

- 1 %4:#; SRAM FI Flash-Rom

- 1 it AHB # 3 EL AHB Master = 45

- 1 %Eit AHB M % AHB Slave =g b i

APB ¥ J& K £ ZE (41 2] FPGA Fabric, il APB # 8t sbg, &
FEAK

- SPI

- 12C

- UART

- ADC Controller

- 12/ APB2 Master ¥ g1

MCU SRAM it & & 2KB. 4KB 5§ 8KB

MCU Flash >~ 128KB
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2 W 2.1FPGA it #44

2.1 FPGA &itE

FPGA #it#f Gowin YunYuan V1.9.1 Beta
W75 5% (Gowin A B 155D

2.2 FPGA ¥4 ik 2%

FPGA k%4 il 2% IP Core Generator, A LAFC & 724 GW1NS-2C MCU
LG
{F 715 2%  (Gowin IP Core Generator 4 /7755 ).

2.3 FPGA TH¥ 4

FPGA F#% 4 Programmer, 1] LA F# FPGA i (44
Y755 %  (Gowin Programmer & /755 ).

2.4 FPGA &t Rz

FPGA ¥ itiife:

IP Core Generator it & 7=4: MCU ##%

BN RTL it MCU B#%. WELZ) R, I P2 R &%

L

AL, FeEmER
T#S 7 E] GWINS-2C
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3 AR 3.1 LREfz

TIEHRR

3.1 T8I
311 2 TiE

AT H &= IR A IDE, E&FFE A2 File 1) New, i%E# FPGA
Design Project, /& 3-1 ffizn.

[ 3-1 $i%& RTL T 72

XA

W

GOWIN FPGA Designer - [Start Page]
. Fle Edit Tools Window Help

O B H E - B0 &

Recent Projects:

Quick Start

= B s

- |
New Project... Open Project... Open Example Project...

EI Projects

=, FrGa Design Project

Lo . . onstraints Editor
E—, Verilog File
~[& vHDL File

E—, Physical Constraints File
. .

-
- PRI =11

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

[ © cancel l l @ox l

RN517-1.2
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3 AR 3.1 LREfIz

3.1.2 B ETIRLHMBER

N LIRS, EHLERE, Wi 3-2 s
3-2 & TIER AR

Project Wizard 4

Project Name
B 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

Create in: | gowin_empu l E]

Use as default project location

3.1.3 EFF /4

%% Device. Package. Speed 1 Part Number, Wi 3-3 fis.
& 3-3 EIFRRM

Project Wizard x
) Select Device
Project Name
& Select Device Specify a target device for your project
Filter
Series: | GWI1NS S+ | Device: [GWlNS—EC H] l
Package: |LQFP144 ~
Speed: [CG!IS H]
Part Number & Device Package Speed \oltage 10
GWINS-UX2CLQ144C6/IS GWINS-2C |LQFP144  |C6/I5 -m 1512 mso
GWINS-LX2CLOQ144CE/[I5 GWINS-2C LOFP144 C6/15 95 1512 1080
(4] [v]
< Back l [ Next > l
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3 AR 3.2MCU % it

3.1.4 SeR L2632
W 3-4 frR, SERHTEE TR,

B =)
3-4 SERR T2
Project Wizard ”
Summa
Project Name ry
Select Device Project
B Summary Name: gowin_empu

Directory: /home/liukai
Source Directory: shome/liukai/gowin_empu/src
Implementation Directory: /home/liukai/gowin_empu/impl

Device
Part Number: GWINS-UX2CLQ144C6/I5
Series: GWLNS
Device: GWINS-2C
Package: LOQFP144
Speed: CB/I5

< Back ” Finish

3.2 MCU ¥#xigit

MCU ##% %11, {iH IP Core Generator j*4: MCU ##% .

PR B Tools H1) IP Core Generator, 77T IP Core Generator J& ,
i Soft IP Core %1% T Microprocessor
System\Hard-Core-MCU\Gowin_EMPU, 1 3-5 7R,

RN517-1.2 6(23)




3 AR 3.2MCU % it

[ 3-5 %#F Gowin_EMPU

Target Device: [GWlNS—UX2CLQ144C6fI5] D

Name

- Hard Module GOWin EMPU
+ Block Memory
i+ CLOCK
® DSP Information
+ 13C
5 SPMi Type: Gowin_EMPU
5 UserFlash :

I T Soft IF Core Vendor: GOWIN Semiconductor

+ TAN Summary: Gowin_EMPU is a System-on-Chip FPGA device that embeds
3 DDRx Microprocessor Unit hard core, Gowin FPGA Fabric as well as other
fi] FIFO standard peripherals and featured hard cores, including USB2.0 PHY,
& 13C ADC, 128K-Byte Flash and configurable 2K-Byte or 4K-Byte or 8K-Byte
[+ MIPI Block Ram. The Microprocessor Unit contains a low power, low cost and
] Math high-performance ARM Cortex-M3 32-bit RISC. The flexible FPGA Fabric
= Microprocessor System serves as user programmable peripherals, or soft-core IPs.

Hard-Core-MCU

% Gowin_EMPU All internal block and sub-block functions of the Gowin_EMPU, including

Soft-Core-MCU the Microprocessor Unit (with supporting AHB/APB Bus System/Extension
3 PSRAM Ports and Standard Peripherals - GPIO/UART/Timer/Watch-Dog), FPGA
[+ RAM Based Shift Register Fabric (with Block Ram, Sub-Memory Controller, rich clock and flexible
EH SDRAM Controller Logic Resources), JTAG Config-Core, FLASH, ADC and USB2.0 PHY are all
B Triple Speed Ethernet MAC designed around the ARM Cortex-M3 processor core. The ARM Cortex-
M3 processor provides the core for high-performance, low-cost platform
(4] [ [v) that meets the needs of minimal memory implementation, reduced pin
Start Page b4 ‘ Design Summary = 2] IP Core Generator b4 |

771 Gowin_EMPU J5, WKl 3-6 i, s Gowin_EMPU [ R 41581
K.

Hp BB R RFIIN, HAAERRE; RERKBH, ¥R
SHFREE I, BB AR, R R DL T AR HROR T B 12
e,

FH P AT DL R AC B AR RS -

TPIU (Trace Port Interface Unit)

Interrupt: #MEEFR (S 5 USER_INTO Al USER_INT1
AHB2 Slave: FPGA Fabric 7] & AHB Slave =g 4%
AHB2 Master: FPGA Fabric 7] 2 AHB Master /=% 4%
GPIO

UARTO 1 UART1

Clock: ERINRGHIEFI P E € LR GH B

Sram: HtE N 2KB. 4KB ¥ 8KB, Zki\ N 8KB

12C Soft-Core: FPGA Fabric ¥ J& 12C #%#%

UART Soft-Core: FPGA Fabric ¥ & UART %%

SPI Soft-Core: FPGA Fabric & SPI #%

APB2 Master[1-12] : FPGA Fabric ¥ J& 12 4~ APB Master fik:# 4} 1342
N

® ADC Hard-Core: ADC fifit%

RN517-1.2 7(23)




3 TRERR

3.2MCU % it

& 3-6 Gowin_ EMPU

File

Target Device: GWINS-UX2CLQ144C6/15

Create In: [ gowin_empu

Module Name: [ Gowin_EMPU

2 Extension IF

AHBZ Slave
AHBZ Master

Clock

&
o
3

File Name: | gowin_empu
JTAG Port
Micoprocessor Unit
TAG IF
TPILIF
FPGA Fabric
| | USER INTO
CLEERST
USER INT1
ClockiReset

APE2
Int Monitor Bridge |
12 UART SPI
] UARTL Sofft. Sofft. Sofft.
Core Core Core
UART IE |ADC IF

ADC Hard-Core

Help

3.2.1 i£# TPIU

RN517-1.2

fE8E TPIU

1 TPIU, WK 3-7 fizs, B LLE$E Enable TPIU.
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3 TRERR

3.2MCU % it

& 3-7 #&$#§ TPIU
3
TPIU
trace_swo [~
trace_datal 3:0] ==
Gowin EMPU

TPIU im0

TPIU x

Trace Port Interface Unit, works with debug
infermation from all trace units, then sends to
extern to capture hardware signals.

Configurations

¥ Enable TPIU

|°gancel|| 69!( ‘

W% Enable TPIU, 3 S Rn% 3-1 Fis.

R 3-1 TPIU i O R

e 110 £ fiiik
sys_clk in 1 AN G R TA
reset_n in 1 R ENL
trace_swo out 1 Trace swo
trace_clk out 1 TPIU clock
trace_data out [3: TPIU data

3.2.2 i&$¥ Interrupt
E8E Interrupt

HEFE Interrupt, W LLEFRAME T USER_INTO 5 USER_INT1, {EH
FPBA Fabric ¥ J@ 4Nl {E 5, @k 3-8 frax, I LLIEHE Enable
USER_INT_O 5 Enable USER_INT 1.

RN517-1.2
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3 AR 3.2MCU % it

[ 3-8 #&#¥ Interrupt
Interrupt o

There are two user interrupt signal from MPU

Interrupt system to FPGA Fabric.
If user extends soft-core peripherals,
g - USER_INT 0 and USER_INT 1 can be as
interrupt signals for soft-core peripherals.
esel_n —
user_int_ 0 —
Configurations
Lemer_int 1 p=—= ¥ Enable USER_'NT_U
« Enable USER_INT 1
Gowin EMPU
| egancel | | aQK |
Interrupt ¥
U5 1%$% Enable USER_INT_O Al Enable USER_INT_1, i L@~
i% 3_2 ﬁﬁi_\‘ o
= 3-2 Interrupt ¥ OHiA
E i /0 (A ik
sys_clk in 1 AN SR RIS Bl N
reset_n in 1 RGEENL
user_int_ 0 in 1 User Interrupt O
user_int_1 in 1 User Interrupt O

RN517-1.2 10(23)
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3.2MCU % it

3.2.3 £ GPIO

{8 GPIO

%EH GPIO, Wil 3-9 Frax, 7 LLiE#E Enable GPIO.

3-9 i%&#¥ GPIO

GPIO

reset n H—

gpiol15:0] .-

GPIO #w% O
i%#¢ Enable GPIO )5,

Gowin EMPU

%= 3-3 GPIO ¥ A fak

S 7

FPGA Fabric where user implements general
purpose I/O functions. This AHB GPIO is a
general-purpose 1/O interface unit and
provides a 16-bit I/O interface.

Configurations

+| Enable GPIO

| egancel | | 09}( |

i 7R W13 3-3 P

42, F 110 fr % Eiipa

sys_clk in 1 HPER SR Bh AR N
reset_n in 1 RGENL

gpio inout [15:0] GPIO

RN517-1.2
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3 TRERR

3.2MCU % it

3.2.4 i£¥ UART
{8 UART

&£ UARTO & UARTL, i 3-10 fiian, W] LLi%&E$E Enable UARTO &,

Enable UART1.
3-10 ¥ UART

&

UARTO/UART1

res

ot M=

uartd_rxd pl—

uartd_txd =

uartl_rxd pl=—

uartl _txd =

UARTO/UART1 x

ol

T

Gowin EMPU contains two universal
asynchronous receiver [ transceiver, which can
be accessed and controlled through APB1
bus.Both UART supports maximum BAUD rate
at 921.6Kbit/s.

The APB UART supports 8-bit communication
without parity, fixed at one stop bit per
configuration.

Configurations |

+' Enable UARTO

+| Enable UART1

Gowin EMPU
‘ egancel | ‘ 69!( |
UART im0
#$% Enable UARTO 1 Enable UART1 J&i, ¥ [ 2R3 3-4 FizR.
3% 3-4 UART ¥ O#5A
AR I/0 A it
sys_clk in 1 AR SR PRI B RN
reset_n in 1 R EAL
uart0_rxd in 1 UARTO #ZUk
uartl_rxd in 1 UART1 #ZUk
uart0_txd out 1 UARTO ik
uartl_txd out 1 UARTL1 ik

RN517-1.2
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3 TRERR

3.2MCU % it

3.2.5 1% AHB2 Extend Bus

{88 AHB2 Extend Bus

1% $ AHB2 Slave 5 AHB2 Master, 1/ 3-11 fif7~, 0] LLI%EFE Enable
AHB2 Master & Enable AHB2 Slave.

AHB2 Master # 0xA0000000 ¥ & AHB2 Master =5 4M A 1) ik B

RN517-1.2

5t

3-11 i%&#¥ AHB2 Extend Bus

&

AHB2 Extend Bus

| slave_hrdatal31:0] fa
oy
- slave_hready
rmaster_he
-
master_hrst
- sla master_hsel
- i: master_haddr(31:0]
15[1:0]
= slave_hsel
= slave_haddr]31:0]
e clave_htrans]1-0] rmaster_hburst[2:0]
- master_hprot[3:0]
master_ hmemattr[1:0]
— 1
= slave_hiburst]2:0]
m—{ slave_hprot]3:0]
— slave_hrmemattr]1:0]
— ] slave_hexreq
! slave_hrmaster|3:0]
= slave_hwdatal31:0]
= =l ock
.
— slave_hwuser[3:0]

e N N  E EEEEE R RN

AHB2 Extend Bus x

&
The user can extend AHB2 bus to support a high speed peripheral as master, or support MPU as a
slave.

Extend AHB2 bus to FPGA fabric, user can design AHB2 high speed peripherals soft core as
master or design MPU as high speed slave.

Configurations

AHB2 Master

AHB2 Master Address Size(KB)
+| Enable AHB2 Master 0XA0000000 64

AHB2 Slave

¥| Enable AHB2 Slave

Y
legancel l l 69!( l

AHB2 Extend Bus i [

W%k £ Enable AHB2 Master #1 Enable AHB2 Slave, ¥ 2 /~U1%k
3'5 Fﬁﬂ_‘—\‘ o
3% 3-4 AHB2 Extend Bus ¥ [O##i&
e 1/0 (A7 ik
sys_clk in 1 AR df R A A N
reset_n in 1 KRG EANL
master_hclk out 1 AHB2 Master HCLK
master_hrst out 1 AHB2 Master RESET
master_hsel out 1 AHB2 Master SEL
master_haddr out [31:0] AHB2 Master ADDR

13(23)




3 TRERR

3.2MCU ¥z ixit

RN517-1.2

H R 1/0 A% IR

master_htrans out [1:0] AHB2 Master TRANS
master_hwrite out 1 AHB2 Master WRITE
master_hsize out [2:0] AHB2 Master SIZE
master_hburst out [2:0] AHB2 Master BURST
master_hprot out [3:0] AHB2 Master PROT
master_hmemattr out [1:0] AHB2 Master MEMATTR
master_hexreq out 1 AHB2 Master EXREQ
master_hmaster out [3:0] AHB2 Master MASTER
master_hwdata out [31:0] AHB2 Master WDATA
master_hmastlock out 1 AHB2 Master MASTLOCK
master_hreadymux out 1 AHB2 Master READYMUX
master_hauser out 1 AHB2 Master AUSER
master_hwuser out [3:0] AHB2 Master WUSER
master_hrdata in [31:0] AHB2 Master RDATA
master_hreadyout in 1 AHB2 Master READYOUT
master_hresp in 1 AHB2 Master RESP
master_hexresp in 1 AHB2 Master EXRESP
master_hruser in [2:0] AHB2 Master RUSER
slave_hrdata out [31:0] AHB2 Slave HRDATA
slave_hready out 1 AHB2 Slave HREADY
slave_hresp out 1 AHB2 Slave HRESP
slave_hexresp out 1 AHB2 Slave HEXRESP
slave_hruser out [2:0] AHB2 Slave HRUSER
slave_hsel in 1 AHB2 Slave HSEL
slave_haddr in [31:0] AHB2 Slave HADDR
slave_htrans in [1:0] AHB2 Slave HTRANS
slave_hwrite in 1 AHB2 Slave HWRITE
slave_hsize in [2:0] AHB?2 Slave HSIZE
slave_hbrust in [2:0] AHB2 Slave HBRUST
slave_hprot in [3:0] AHB2 Slave HPROT
slave_hmemattr in [1:0] AHB2 Slave HMEMEATTR
slave_hexreq in 1 AHB2 Slave HEXREQ
slave_hmaster in [3:0] AHB2 Slave HMASTER
slave_hwdata in [31:0] AHB2 Slave HWDATA
slave_hmastlock in 1 AHB2 Slave HMASTLOCK
slave_hauser in 1 AHB2 Slave HAUSER
slave_hwuser in [3:0] AHB2 Slave HWUSER

14(23)




3 AR 3.2MCU % it

3.2.6 fic B A)$h

1%£# Clock, W1 3-12 Az, BRINIETE Internal Clock, MCU i F 8k
INBBME A R G Bh (25MHZz); WS % ¢ External Clock, 75 H & X MCU

RGN
3-12 Eo E R Hh
R
Clock 5]
CLKDIV, default is 25MHz.
The other is user self-defined external
clock source, MPU system clock is generated
by PLL in user design, maximum is 30MHz.
=y clk = Configurations |
@ Internal Clock (Default)
External Clock (User Self-Defined)
raset r (=
Gowin EMPU

|°gancel|| aQK |

3.2.7 it E SRAM

% Sram, 1l 3-13 P, FRIAK) Sram &N 8KB, F DAL E
SRAM % #4 2KB. 4KB & 8KB.

RN517-1.2 15(23)




3 AR 3.2MCU % it

[# 3-13 BCE SRAM
S §l
ram i
There are three Sram sizes for MPU. One size is 2KB, uses
one BSRAM as Sram. One size is 4KB, uses two BSRAM as
Sram. The other is 8KB, uses four BSRAM as Sram. The
default size is 8KB.
sys_cli =
reset — ZKB
e Configuratie
AKB
‘ Sram Size: [iAc
Gowin EMPU
i =
B a"

@ [P

3.2.8 i&#E APB2 Extend Bus

{# 88 APB2 Extend Bus
i+ APB2 Extend Bus, HLHEERIAADL B & BRI e e Bk 10
1. ERIARC B kI
il 3-14 Frow, H P ATLLGE#E
- Enable ADC
- Enable UART
- Enable SPI
- Enable 12C

RN517-1.2 16(23)




3 AR 3.2MCU % it

[#] 3-14 APB2 Extend Bus BRIABLE

& APB2 Extend Bus x

APB2 Extend Bus S

The user can extend APB2 bus to support more peripherals.
APB2 Bridge has extended ADC hard-core, SPI soft-core, 12C soft-core, UART soft-core.
And provide a 12-APB2 Master for user to load self-defined peripheral soft-core.

mosi [~
— sys clk - - -
Default Configuration Extended Configuration
sclk = Default Configuration
= reset_n
- ¥ Enable ADC |« Enable UART
nss —» ¥ Enable SPI [ Enable 12C
=™ miso
uart_txd —
= adc_channel
scl -
—® uart_rxd sda e
Gowin EMPU

(@conee |[ Pox |

2. PR E LD

il 3-15 s, H AT LA #E
- Enable APB2 Master 1
- Enable APB2 Master 2
- Enable APB2 Master 3
- Enable APB2 Master 4
- Enable APB2 Master 5
- Enable APB2 Master 6
- Enable APB2 Master 7
- Enable APB2 Master 8
- Enable APB2 Master 9
- Enable APB2 Master 10
- Enable APB2 Master 11
- Enable APB2 Master 12

RN517-1.2 17(23)
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3.2MCU % it

RN517-1.2

&

APB2 Extend Bus

[&] 3-15 APB2 Extend Bus ¥ RELE

20 T A N A

sys_clk

reset n

master_pelk
master_prst
master_penable
master_paddr[7:0]
master_pwrite
master_pwdata[31:0]
master_pstrb[3:0]
master_pprot[2:0]
master_psel
master_pready
master_prdata[31:0]

master_pslverr

APB2 Extend Bus

5 7]

The user can extend APB2 bus to support more peripherals.
APB2 Bridge has extended ADC hard-core, SPI soft-core, 12C soft-core, UART soft-core.
And provide a 12-APB2 Master for user to load self-defined peripheral soft-core.

Gowin EMPU

Default Configuration | Extended Configuration |

Extended Configuration
APB2 Master
¥| Enable APB2 Master 1
¥| Enable APB2 Master 2
¥| Enable APB2 Master 3
¥| Enable APB2 Master 4
¥| Enable APB2 Master 5
¥| Enable APB2 Master 6
¥| Enable APB2 Master 7
¥| Enable APB2 Master 8
¥| Enable APB2 Master 9
¥| Enable APB2 Master 10
¥| Enable APB2 Master 11

¥| Enable APB2 Master 12

Address

0X40002400
0X40002500
0X40002600
0X40002700
0X40002800
0X40002900
0X40002A00
0X40002B00
0X40002C00
0X40002D00
0X40002E00
0X40002F00

Size(Byte)

Iegancel l [ ok l

12 /> APB2 Master ¥ JEAKH #h v bk BB 403k 3-6 Fios.

%% 3-5 APB2 Master Hbiitps 5+

APB2 Master Address Size(Byte)
1 0x40002400 256
2 0x40002500 256
3 0x40002600 256
4 0x40002700 256
5 0x40002800 256
6 0x40002900 256
7 0x40002A00 256
8 0x40002B00 256
9 0x40002C00 256
10 0x40002E00 256
11 0x40002E00 256
12 0x40002F00 256
APB2 Extend Bus ¥ [

R i%$ Enable ADC. Enable UART. Enable SPI. Enable 12C #H
Enable APB2 Master 1~12, &onim 15 3-7 .
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%= 3-7APB2 Extend Bus i O3k

EX /0 (A EfEpu

sys_clk in 1 P TeE TR 1PN
reset_n in 1 R AL

mosi out 1 SPI #ir

miso in 1 SPI I\

sclk out 1 SPI i} 4

nss out 1 SPI Frik

adc_channel in 1 ADC channel

uart_rxd in 1 UART 1%

uart_txd out 1 UART K i%

scl inout 1 12C W5k

sda inout 1 12C HR 4

master_pclk out 1 APB2 Master £
master_prst out 1 APB2 Master & {if
master_penable out 1 APB2 Master {# Gt
master_paddr out [7:0] APB2 Master Hi}ik
master_pwrite out 1 APB2 Master 5 # il
master_pwdata out [31:0] APB2 Master ‘5 (¥
master_pstrb out [3:0] APB2 Master {37 7l
master_pprot out [2:0] APB2 Master {37 7l
master_psell out 1 APB2 Master 1 select
master_preadyl in 1 APB2 Master 1 ready
master_prdatal in [31:0] APB2 Master 1 read data
master_pslverrl in 1 APB2 Slave 1 error
master_psel2 out 1 APB2 Master 2 select
master_pready?2 in 1 APB2 Master 2 ready
master_prdata2 in [31:0] APB2 Master 2 read data
master_pslverr2 in 1 APB2 Slave 2 error
master_psel3 out 1 APB2 Master 3 select
master_pready3 in 1 APB2 Master 3 ready
master_prdata3 in [31:0] APB2 Master 3 read data
master_pslverr3 in 1 APB2 Slave 3 error
master_psel4 out 1 APB2 Master 4 select
master_pready4 in 1 APB2 Master 4 ready
master_prdata4 in [31:0] APB2 Master 4 read data
master_pslverrd in 1 APB2 Slave 4 error
master_psel5 out 1 APB2 Master 5 select
master_pready5 in 1 APB2 Master 5 ready
master_prdata5 in [31:0] APB2 Master 5 read data
master_pslverr5 in 1 APB2 Slave 5 error
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H R 1/0 (A i34
master_psel6 out 1 APB2 Master 6 select
master_pready6 in 1 APB2 Master 6 ready
master_prdata6 in [31:0] APB2 Master 6 read data
master_pslverr6 in 1 APB?2 Slave 6 error
master_psel7 out 1 APB2 Master 7 select
master_pready7 in 1 APB2 Master 7 ready
master_prdata7 in [31:0] APB2 Master 7 read data
master_pslverr7 in 1 APB2 Slave 7 error
master_psel8 out 1 APB2 Master 8 select
master_pready8 in 1 APB2 Master 8 ready
master_prdata8 in [31:0] APB2 Master 8 read data
master_pslverr8 in 1 APB2 Slave 8 error
master_psel9 out 1 APB2 Master 9 select
master_pready9 in 1 APB2 Master 9 ready
master_prdata9 in [31:0] APB2 Master 9 read data
master_pslverr9 in 1 APB2 Slave 9 error
master_psel10 out 1 APB2 Master 10 select
master_pready10 in 1 APB2 Master 10 ready
master_prdatal0 in [31:0] APB2 Master 10 read data
master_pslverr10 in 1 APB2 Slave 10 error
master_psel1l out 1 APB2 Master 11 select
master_preadyl11 in 1 APB2 Master 11 ready
master_prdatall in [31:0] APB2 Master 11 read data
master_pslverrll in 1 APB2 Slave 11 error
master_psel12 out 1 APB2 Master 12 select
master_pready12 in 1 APB2 Master 12 ready
master_prdatal2 in [31:0] APB2 Master 12 read data
master_pslverr12 in 1 APB2 Slave 12 error

3.2.9 SERECE

TROERIE S, %58 OK, /4 MCU ¥#%, /=41 MCU A

it

3.3 A Pigit

FEAE MCU A% S, IO FH P 52 0E W MCU R ASS H (14481 4 iy 11 3% #2245

TR SEEE P RTL Wit

3.4 YIEBLYR

RN517-1.2

SERH P RTL it a, AR BT AN 5 224ar tH i) 10, 7 AP 3

LIRS
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3 TR 3544
WLV R P2 AR TR 2% (Gowin #7129 K15 )

3.5 g’%é
1E17%+4 1L H Synplify_Pro 8¢ GowinSynthesis, 5¢ i RTL & 11 % &

K 3-16 Fﬁm

Za L
& 3-16 &

Process [E5]
| Design Summary

EI 7 User Constraints

- |4 FloorPlanner

H s 57518

00~ bWk e

2% (Gowin =115 )

fﬂt*ix*tx*tx*ki*xiix**x*tx*ki*xitx**x*t**t**xitxi&x#&x*x**xit!it*
COooo Oooo

= Copyright ©2015-2018 Gowin Semiconductor Cerporation. =

= ALl rights reserved. =
COooo Oooo

<File Title>: IP file

<Series, Device, Package, Speed>: GWINS, GWINS-2C

Synthesis Report 9 <Created Time=: Mon Jun 11 13:51:31 2018
. 18 iﬂtiﬂx*tx*tx*ki*xiix**x*tx*ki*xitx**x*t!*t**!it!itx#t!*x!*xitxit]
Netlist File 0
-85 Place & Route 12 “timescale 100 ps/100 ps
Place & Route Report 13 (Imodule Gowin EMPU_template (
Timing Analysis Report 14 sys clk,
! 15 gpio,
Ports & Pins Report 16 uarto_rxd,
Power Analysis Report 17 | uart® txd,
- I}t Program Device 18 | uartl_rxd,
19 uartl_txd,
20 | uvart txd,
21 | uart_rxd,
22 scl,
23 | sda,
24 | mosi,
25 miso,
26 | sclk,
27 | nss,
28 adc_channel,
29 | user_int 0@,
30 | user_int_ 1,
31 | trace_swo,
il \
Design | Process | Hierarchy | | - Start Page X Design summary X | D template.y x [
Output
Return Code: 1
Bun Time:00h:00m:07s

Cemplete:
Complete:
exit status=

exit status=0

License checkin:
@N: CGL349
BN: CG1350 :

Map on

| Running

3.6 TiEfhLk

synplifypro_gowin
: | Running Verileg Compiler in System Verilog mode
Verilog Compiler in Multiple

fpga_project |rev_1
Logic Synthesis on fpga_project|rev_1

File Compilation Unit mode

AT A JAi 26 T B Place & Route, 5¢ iliAT AT £ ATA: sl i S,

3-17 fh7s.

RN517-1.2
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3 TRERR

3.7 F#

& 3-17 T Rt 2k

Process @ ®

AR R A KRR R R R OR R o RO K R S K

|| Design Summary Loco

-[7} User Constraints

Oooo

Copyright ©2015-2018 Gowin Semicenductor Corporation.
ALl rights reserved.

0000

0ooo

| FloorPlanner

% Timing Constraints Editor

=& Synthesize

Synthesis Report

Netlist File 1

<File Title>: IP file
<Series, Device, Package, Speed>: GWINS, GWINS-2C
<Created Time=: Mon Jun 11 13:51:31 2018

sk ok kR Rk kKRR R ok Rk koo R sk ok R ok Rk sk ok f

© W00~ U S W

= 11
Place & Route 12 “timescale 10@ ps/100 ps
= Place & Route Report 13 (module Gowin EMPU_template (
Timing Analysis Report 14 sys_clk,
. 15 | gpio,
Ports & Pins Report 16 uarto rxd,
Power Analysis Report 17 uarte txd,
- Jff Program Device 18 | uartl rxd,

19 | uartl txd,
20 | vart_txd,
21 | wvart rxd,

22 scl,
23 sda,
24 | mosi,
25 | miso,
26 sclk,
27 | nss,

28 | adc_channel,
29 | user_int_ o,
30 | user_int 1,
31 | trace_swo,

Lo [

{ Design | Process | Hierarchy J I o Start Page =4 Design Summary b4 (w3 template.v X
Output

Info (F50002) : Bitstream generation completed.

Info {PWO001) : Power analysis completed.

Info (CMO008) : Generate '/home/liukai/fpga cject/impl/pnr/fpga project.power.html’ file completed.

Info (CMO00B) : Generate '/home/liukai/fpga cject/impl/pnr/fpga project.pin.html' file completed

Info (CMO00B) : Generate '/home/liukai/fpga cject/impl/pnr/fpga_project.rpt.html’ le completed

Info (CmMO00B) : Generate '/home/liukai/fpga oject/impl/pnr/ a_project.rpt.txt' file completed.
Info (CcMO00B) : Generate '/home/liukai/fpga_project/impl/pnr/fpga_project.tr.html' file complet

At Je A 2 R 718 2 %5 _(Gowin 1]/ 15 57)-

d.

3.7 T

iZ4T F# L A Programmer, 52 H5 S0/ Rk
N TH Programmer {5 75 1%15 2% _(Gowin Programmer /4 /775

H)-
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4 ZEWAT 3.7 T#

4%%‘&%

GW1NS-2C MCU #fitfu5F UARTO. UARTL. TimerO. Timerl.
WatchDog. GPIO. User Interrupt 0. User Interrupt 1. TPIU. ADC. I2C.
SPI 1 UART &% &1t

Gowin_EMPU_RefDesign\FPGA_RefDesign
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