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1 R4 5H 1.1Microprocessor Unit

1 ARG

Gowin_EMPU for GW1NS-2C 72— H ik A 3\ ARM Cortex-M3 1%
FPGA Fabric L1 E &4, 5 Microprocessor Unit 1 FPGA Fabric,
PLA ADC 1 USB2.0 PHY Z:Mii#%, Wik 1-1 Fiow.

& 1-1 GWINS-2C &% 24

JTAG Port

Microprocessor Unit

JTAG IF
| sam | FPGA Fabric
Interrupt USER_INT1
- Clock&Reset CLKER
23 B Extension: | AHB2 Slave ‘ Clock ‘ Sram
n

{ AHB2 Master -

GPIO IF j:
1

APB2 Extension|IF APB2

Bridge
LInt Monitor;
12C UART SPI APB2

Soft- Soft- Soft- || Master
—— Core Core Core [1-12]
—_m | E_* M 10 Port
ADC IF
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 RGLEEH 1.2FPGA Fabric

e AHB Rk
AHB2APB #1245
® AHB AZH:#
- GPIO
- AHB Master ¥ &4 11
- AHB Slave ¥ JEg#: 1
e APB 4k
o APB =2
- UARTO
- UART1
- TimerO
- Timerl
- Watch Dog
- APB ¥ EEDO

1.2 FPGA Fabric

FPGA Fabric t.35:

o AR ELIRIN B N 44 IS 1 9 MCU 1 R Ge st b Bl B 7 7T H AT %6 MCU
ARG EHE, MCU f =B i 30MHz
e UARTO, UART1 #il GPIO #tAifi%] FPGA Fabric, BCE 2] 10 it fi A
® 3% AHB ¥ & B4k it {H 3| FPGA Fabric
- 1 %H:# SRAM F! Flash-Rom
- 1 4@ AHB B FEER AHB Master &g /MK
- 145t AHB #EHr % AHB Slave =i sk
e APB ¥ JEMZILPE] FPGA Fabric, il APB M4 CE /M %,
(WEEEE
- SPI
- 12C
- UART
- ADC Controller
- 12 /> APB2 Master ¥ JE % I1
e MCU SRAM Wit &~ 2KB. 4KB I} 8KB
® MCU Flash & 128KB
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2 T

2.1 T3R5

2.1 EHIFR

2.2 BRHEE

DK-EVAL-GW1NS2 V1.1
DK-START-GW1NS2 V1.1
DK-START-GW1NSR2 V1.1
DK-START-GW1NS2 V2.1
DK-START-GWI1NSE2 V2.1

Gowin_V1.9.3Beta

2.3 FPGA ¥Z45% pki 2%

Gowin_V1.9.3Beta % %4 8% IP Core Generator, FTHl & /=4

Gowin_EMPU for GW1NS-2C fiiff-# it

IP Core Generator 3 4-1# H /714152 % SUG284, Gowin IP Core

Generator i /' 4574 -
2.4 FPGA TEiE

FPGA F# 3 Programmer, T % FPGA 5 3 /4.
Programmer 3 {414 H 7774165 % SUG502, Gowin Programmer 7

=R
2.5 FPGA itz

IPUG517-1.3

Gowin_EMPU for GW1NS-2C ffi {4 ¥ i 2

IP Core Generator Bt & 74 Gowin_EMPU for GW1NS-2C i {f# it
LB Gowin_EMPU, S AH i, #E#EH P &5 Gowin_EMPU
PIEL L) RFNRT 7 20 3R

Synplify_Pro 8¢ GowinSynthesis Zi &

Place & Route i JaifiZk, 7S

Programmer F# %% ] GW1INS-2C/GW1NSR-2C/GW1NSE-2C
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http://cdn.gowinsemi.com.cn/SUG284-1.7_Gowin_IP核产生工具用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.2_Gowin_Programmer用户指南.pdf

3 TFERAR

3.1 TrG)

TIEHRR

3.1 T8I
311 2T iE

Wi Hm s IR “IDE”, @i firs “File” HE) “New”, i&+Hf
“FPGA Design Project”, 1K 3-1 7R~
& 3-1 ##& RTL T 3%

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

N

Recent Projects:

S F;r.?!",:"

Quick Start

= = B

New Project... Open Project... Open Example Project...

E} Projects -

=5 rrGa Design Project

Lo . . onstraints Editor
E;-,, Verilog File
[% vHDL File

B—_, Physical Constraints File
[ N .

-
. =T}

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

l°§ance| ] [ @ ox l
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3 TFERAR 3.1 TR

3.1.2 ®WET IEZHRMERE

BN LIRS, EHELERE, Wi 3-2 Firs.
3-2 ETIZAMRMEZE

Project Wizard X

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 &S

1% “Device”. “Package”. “Speed” Fl “Part Number”, i 3-3
PR

IPUG517-1.3 5(23)




3 LFERAR 3.1 TR

& 3-3 & FFEEH

) Select Device
Project Name
B Select Device Specify a target device for your project
Filter
Series: |GWINS 4| Device: [GWINS-2C :]
Package: |LQFP144 :]
Speed: [CGHS ¢]
Part Number &> Device Package Speed \Voltage 10
GWINS-UX2CLQ144C6/15 GWINS-2C |LQFP144  |C6/I5 -m 1512| 1080 |
GWI1NS-LX2CLQ144C6/I5 GWINS-2C  LQFP144 C6/15 95 1512 1080
[«] [v]
< Back l [ Next > ]

3.14 SR TIE6IE

SERGHTEE TR, W 3-4 for.
B 34 SER 202

Project Wizard x

Summary
Project Name
Select Device Project
B Summary Mame: gowin_empu

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

Device
Part Number: GWINS-UX2CLQ144C6/1I5
Series: GWINS
Device: GWINS-2C
Package: LOFP144
Speed: C6/I5

< Back H Finish
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3 LR 3.2 B i

3.2 B

{§i FH IP Core Generator 4= Gowin_EMPU for GW1NS-2C fifi {414t
P FESE AR Tools F1f¢) “IP Core Generator”, #TJF IP Core Generator
Ji, 1% “Soft IP Core” %1 T “Microprocessor System \ Hard-Core-MCU
\ Gowin_EMPU(GW1NS-2C)”, 41l 3-5 fii~.
3-5 i%&#¥ Gowin_EMPU(GWINS-2C)

GOWIN FPGA Designer - [IP Core Generator]

File Edit Project Tools Window Help
b @& U

Target Device: | GWLNS-UX2CLQ144C6/15 D

Name Version
5 Hard Module Gowin EMPU
® BandGap
CLOCK
:D:CP Information

Memory Type Gowin_EMPU
SPMI

User Flash Vendor: GOWIN semiconductor
Soft IP Core summary: Gowin_EMPU is a System-on-Chip FPGA device that embeds Microprocessor Unit hard core, Gowin FPGA Fabric as well as other
DSP and Mathemathics standard peripherals and featured hard cores, including USB2.0 PHY, ADC, 128K-Byte Flash and configurable 2K-Byte or 4K-
Byte or 8K-Byte Block Ram. The Microprocessor Unit contains a low power, low cost and high-performance ARM Cortex-M3 32-
bit RISC. The flexible FPGA Fabric serves as user programmable peripherals, or soft-core IPs.

Allinternal block and sub-block functiens of the Gowin_EMPU, including the Microprocessor Unit (with supporting AHB/APB Bus
& System/Extension Ports and Standard Peripherals - GPIO/UART/Timer/Watch-Dog), FPGA Fabric (with Block Ram, Sub-Memory

i = Gowin_EMPU(GW1NS-2C) 1.2 | Controller, rich clock and flexible Logic Resources), JTAG Config-Core, FLASH, ADC and USB2.0 PHY are all designed around the
ARM Cortex-M3 processor core. The ARM Cortex-M3 processor provides the core for high-performance, low-cost platform that

Soft-Core-MCU meets the needs of minimal memory implementation, reduced pin count, and low-power consumption, while delivering
Multimedia outstanding computational performance and exceptional system response to interrupts.

Microprocessor Unit only interfaces with FPGA Fabric and JTAG Config-Core internally with no access to /O Block of
Gowin_EMPU. Only JTAG Config-Core, ADC, USB2.0 PHY as well as FPGA Fabric have access to /0 Blocks Gowin_EMPU.

FTH Gowin_EMPU(GW1NS-2C), 41l 3-6 fii7n, &7~ Gowin_EMPU
MR GLHE
Hp BB R RFIN, HPATERACE; KREKEH, o]
FTIF BRI B iZ AR B
F P AT DLk B C B AR B FE -
TPIU (Trace Port Interface Unit)
Interrupt: AMHBHHTES USER_INTO 1 USER_INT1
AHB2 Slave: FPGA Fabric 7JJ" & AHB Slave w&ig 4% I
AHB2 Master: FPGA Fabric 7 #"f& AHB Master /& i# 4%z 1
GPIO
UARTO 1 UART1
Clock: ERINRGH BRI P E € LR GH B
Sram: HtE N 2KB. 4KB ¥ 8KB, Zki\ N 8KB
I2C Soft-Core: FPGA Fabric ¥ J& 12C #t%
UART Soft-Core: FPGA Fabric ¥ & UART %%
SPI Soft-Core: FPGA Fabric ¥ J& SPI %%
APB2 Master[1-12] : FPGA Fabric ¥ & 12 4~ APB Master &g 4 & %
[
® ADC Hard-Core: ADC fifit%

IPUG517-1.3 7(23)




3 TFERAR

3.2 Wit

[#] 3-6 Gowin_EMPU (GW1NS-2C)

3.2.1 TPIU fic &

IPUG517-1.3

Target Device: GWINS-UX2CLQ144CE/15

[,fhome.(liuka i/gowin_empu|

J[-]

Gowin_EMPU_Top

File Mame: | gowin_empu

Synthesis Tool: [ GowinSynthesis

% | Language: | Verilog

JTAG Port
Micoprocessor Unit
TAG IF
DAP
0 |TAG Config-Cora
ortesx-M3| TRIU IF
=i Time FPGA Fabric
Stamp
Bus
Matrix | | USERINTO | - -
USER INTL i
lockERe
-k - - Sram Flash
|- AHB Extension:|NTEXPO | AHB2 Slave
o ure ' =
BuUs AHB To Sram&Flagh IE R
APHZ Extension IF
apal]|  [apaz . APEZ
Int Monitor Bridge |
—~{ UARTO [l( | Timer0 |
~{ UARTL |-|'( | Timerl

/QDC IF

ADC Hard-Core

{E8E TPIU
AT H “TPIV”, WK 3-7 s, AILLEHE “Enable TPIU”,
I %&£ Enable TPIU”, Il Gowin_ EMPU for GW1NS-2C S #F TPIU.

[anncel l ﬁQK l

8(23)




3 TFERAR 3.2 WfEit

FE 3-7 BECE TPIU
e TPIU X
TPIU 5
Trace Port Interface Unit, works with debug
infermation from all trace units, then sends to
extern to capture hardware signals.
reseln - Configurations
trace_swo (=i +'| Enable TPIU
trace_data[3:0] =
Gowin EMPU
‘ ogancel | ‘ 69!( |
TPIU w0
4% Enable TPIU, 3 1 &os % 3-1 fis.
< 3-1 TPIU i O #EA
ey i /0 (A i
sys_clk in 1 ARG EIE S
reset_n in 1 RGBEAES
trace_swo out 1 FA A E S
trace_clk out 1 IR RS
trace_data out [3:0] s ES
3.2.2 it & Interrupt

E8E Interrupt

MAFTH “Interrupt”, 7] LLIEFESME B “USER_INT_0” B¢
“USER_INT_1”, {4 FPBA Fabric ¥ JE 4N HI i (5 5, tnl&l 3-8 AR,
AT LLIEFE “Enable USER_INT_0” o “Enable USER_INT_1”,
IR % FE Enable USER_INT_0, ] Gowin_EMPU for GW1NS-2C 3¢
oM TS 5 0.
IR % FE Enable USER_INT_1, | Gowin_EMPU for GW1NS-2C 3¢
FRAMER RS T 1.

IPUG517-1.3 9(23)




3 LR 3.2 B i

[& 3-8 it & Interrupt
Interrupt o

There are two user interrupt signal from MPU

Interrupt system to FPGA Fabric.
If user extends soft-core peripherals,
ays_cli (= USER_INT_0 and USER_INT 1 can be as
interrupt signals for soft-core peripherals.
e Configurations
mer_int 1 = ¥ Enable USER_'NT_U
+ Enable USER_INT_1
Gowin EMPU
| egancel | ‘ 6@( ‘
Interrupt ¥
U5 1%$% Enable USER_INT_O Al Enable USER_INT_1, i L @onin
i% 3_2 ﬁﬁi_\‘ o
% 3-2 Interrupt ¥ O #HiE
B 110 (A fiik
sys_clk in 1 ARG EIE S
reset_n in 1 RGBAES
user_int_0 in 1 AR ES 0
user_int_1 in 1 AR 1
3.2.3 EcE GPIO
{8 GPIO

MFFTH GPIO, WK 3-9 iz, AILLiEH “Enable GPIO”,
1R % £ Enable GPIO, Il Gowin_EMPU for GW1INS-2C ¥ #f GPIO.

IPUG517-1.3 10(23)




3 LR 3.2 B i

& 3-9 BLE GPIO
GPIO
gy
FPGA Fabric where user implements general
purpese |/O functions. This AHB GPIO is a
general-purpose |JO interface unit and
provides a 16-bit I/O interface.
sys ol pl—
Configurations
reset i (- +| Enable GPIO
gpio[ 15:0] [
Gowin EMPU

@&

‘agancelH 6@( |

GPIO i[O
1%+ Enable GPIO 5, i [ E U3 3-3 iR,
&R 3-3 GPIO ¥ O#AR

4 F5 110 (A fik

sys_clk In 1 RGBS

reset_n In 1 RGBAES

gpio Inout [15:0] SGEETIPN ThEE RS
3.2.4 B & UART

{E8E UART

MEFTHF “UARTO” 8% “UARTL”, 4l 3-10 Frax, #] LLIE#E “Enable
UARTO” & “Enable UART1”.

R % Enable UARTO, U Gowin_ EMPU for GW1INS-2C 7 #F
UARTO.

R %EF¢ Enable UART1, Il Gowin_EMPU for GW1NS-2C ¥ #F
UART1.

IPUG517-1.3 11(23)




3 TFERAR 3.2 WfEit

[ 3-10 fid & UART
A UARTO/UART1 x

UARTO/UART1 oo

Gowin EMPU contains two universal
asynchronous receiver / transceiver, which can
be accessed and controlled through APBEL
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.

sys_cli [i—

reset n e

uartd_rxd (l—

uartd_txd <

Configurations |
uartl_rxd e

¥ Enable UARTO

uart]_twd —-

¥ Enable UART1

Gowin EMPU
@
|°§ance| ‘ | 6@( ‘
UART i1
##% Enable UARTO Al Enable UARTL J&, ¥ IR R U1 3-4 FioR.
& 3-4 UART im Ot
4K /0 A7 ik
sys_clk in 1 RGBS
reset_n in 1 RGBEAES
uart0_rxd in 1 UARTO BI(5 5
uartl_rxd in 1 UART1 BI(5 5
uart0_txd out 1 UARTO Ki%(5 5
uartl_txd out 1 UARTL Kik(55

3.2.5 ficE AHB2 Extend Bus

{# 8 AHB2 Extend Bus

74T AHB2 Slave B AHB2 Master, #n& 3-11 fan, A LLik#

“Enable AHB2 Master” &Y “Enable AHB2 Slave”.

U R 1% F¢ Enable AHB2 Master, Il Gowin_ EMPU for GW1INS-2C ¥ #F
AHB?2 Master.,

U % $¢ Enable AHB2 Slave, ] Gowin_ EMPU for GW1NS-2C 7 £
AHB2 Slave.

AHB2 Master H' 0xA0000000 ~¥f& AHB2 Master =it 4 (1)l ik ikt
Wt

IPUG517-1.3 12(23)




3 TREHR 3.2 ffiff it
[ 3-11 B E AHB2 Extend Bus
& AHB2 Extend Bus x
RE
AHB2 Extend Bus 37
The user can extend AHB2 bus to support a high speed peripheral as master, or support MPU as a
slave.
=] slave_hrdata[31:0] ek Extend AHB2 bus to FPGA fabric, user can design AHB2 high speed peripherals soft core as
raset n master or design MPU as high speed slave.
A slave_hready
rmaster_helk
o slave_hresp master_hrst
] slave_hexresp master_hsel
e claye_hruses[2:0] master haddrl31:0]
mmaster_btransl 1:0]
= slave_hsel
master_hwrite
=] slave_haddr]31:4] rmaster hsize[2:0]
= slave_htrans]1-0] rmaster_hburst[2:0]

IPUG517-1.3

R T A T S

Configurations

AHB2 Master

master_hgrot[3:0]

master_hmemattr(1:]
slave_hsizel2:0]
master_hexreq

AHB2 Master Address Size(KB)
¥| Enable AHB2 Master 0XA0Q000000 64

slave_hburst[2:0] master_hmaster(3:0]

slave_hprot]3:0] master_hwdata[31:0]

slave_hmemattr[1:0] master_hmastiock AHB2 Slave
naster_hreadymis
slave_hexreg ¥ Enable AHB2 Slave
master_hauser
slave_hmaster[3:0] radar pansarf3:c]

slave_hwdata[31:0] master_hrdata[31:0]

master_hreadyaut
slave_hmasterlock

master_hresp
slave_hauser

master_hesresp

EEEEEEEEEREEEEEEREEREEEEE

slave_hwuser[3:0]
& 1201 rmaster_hruser(2:0]

'

Y
leganceIH @QK l
AHB2 Extend Bus %[
N 1% Enable AHB2 Master 1 Enable AHB2 Slave, i 1203k
3'5 FEZT_\‘ o

= 3-5 AHB2 Extend Bus if [ 3##iA

AR /O | %8 | ik

sys_clk in |1 ARG EE S

reset_n in |1 RGBEAES

master_hclk out | 1 Master B 20115 5

master_hrst out | 1 Master £ 55

master_hsel out | 1 Master E# 155

master_haddr out | [31:0] | Master HitE{E 5

master_htrans out | [1:0] | Master f&#2K7

master_hwrite out | 1 Master 135 J5 ]

master_hsize out | [2:0] | Master {E4i%HE 1K/

master_hburst out | [2:0] | Master burst 257!

master_hprot out | [3:0] | Master ff¥#=HIE 5

master_hmaster out | [3:0] | Master Nk, Fric 24 aT4LS H AN AL H2 5]
master_hwdata out | [31:0] | Master 5%

master_hmastlock | out | 1 Master 1Ebrid, Fric 4TS 2 EL8H e

13(23)




3 TFERAR 3.2 WfEit

4 F5 /O | fr%E | #iik

master_hrdata in | [31:0] | Master %5

master_hresp in |1 Slave %% Master [ 5 28 (4IRS

slave_hsel in |1 Slave iEFE 5

slave_haddr in | [31:0] | Slave {55

slave_htrans in | [1:0] | Slave f&#HZsA!

slave_hwrite in |1 Slave 5 J5 7]

slave_hsize in | [2:0] | Slave f&¥EdE KK/

slave_hburst in | [2:0] | Slave burst 2%

slave_hprot in | [3:0] | Slave &= Hl(E S

slave_hmaster in | [3:0] | Slave FHURT, Aric 4uif& 5 A A 14 5]
slave_hwdata in | [31:0] | Slave 5%

slave_hmastlock |in |1 Slave #EbrIL, Fric A HT e 2 A E L8 E
slave_hrdata out | [31:0] | Slave &

slave_hready out | 1 Slave #E % 4f

slave_hresp out | 1 Slave %% Master [#] S 2L HIRAS

3.2.6 B E AT

M H4TH Clock, WK 3-12 Fros, BRNIETE “Internal Clock”, MCU
5 BRI B E N RGN B, an iR AR Bk PR % N 50MHz, Il MCU R4t
A 25MHz; Wik “External Clock”, 75 H %€ X MCU &%l 4f,
MCU Z 4t #fx = 8 30MHz.

3-12 BeERTHh
N
Clock %7
CLEDNV, 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.
e Configurations |
@ Internal Clock (Default)
External Clock (User SelfDefined})
raset n (=
Gowin EMPU

LYY

|°§ancel|| @QK |

IPUG517-1.3 14(23)
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3.2.7 BcE SRAM

A FTIF Sram, W18 3-13 i, ERIAH) Sram B &N 8KB, | LLikFE
il 'E SRAM F&E N “2KB. 4KB B 8KB”.
3-13 it E SRAM

=& Sram x
Sram &

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.

reset_n (i . N 2KB
- Configuratit
4KB

Sram Size: B4z

Gawin EMPU

[@gancel

Pox |

3.2.8 fic & APB2 Extend Bus

{£8E APB2 Extend Bus

i+ APB2 Extend Bus, HL¥EERIARL B R DAY Fe fic Bk i
1. BRIAAC B kT

i 3-14 Frox, F P AT LUOERE

- Enable ADC

- Enable UART

- Enable SPI

- Enable I12C

IPUG517-1.3 15(23)
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3.2 Wit

&

APB2 Extend Bus

IPUG517-1.3

[& 3-14 APB2 Extend Bus B\ E

—

-

—

—»

—>

—p

sys_clk mosi
reset_n sclk
adc_channel(7:0] nss
adc_vref uart_txd
miso scl
uart_rxd sda

.

e

—

>

Gowin EMPU

P e Bk T
il 3-15 s, FH AT LA
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

APB2 Extend Bus X

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.

Default Configuration | Extended Configuration |
Default Configuration

¥! Enable ADC v!| Enable UART

¥| Enable SPI | Enable 12C

remw o
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[ 3-15 APB2 Extend Bus § RECE

APB2 Extend Bus

&

IPUG517-1.3

APB2 Extend Bus

sys_clk

resel n
master_pelk
master_prst
master_panable
master_paddr[7:0]
master_pwrite
master_pwdatal31:0]
master_pstrb[3:0]
master_pprot[2:0]
master_psel
master_pready

master_prdatal31:0]

I T O T O A Y 2

master_pslverr

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

'

&

12 /> APB2 Master ¥ JEAKH #b v 1 bk BB 4n 3k 3-6 Fios.

Default Configuration | Extended Configuration

Extended Configuration
APB2 Master
¥| Enable APE2 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 APBZ Master 9
¥| Enable APB2 Master 10
¥| Enable APB2 Master 11

¥| Enable APB2 Master 12

Address Size(Byte)

0X40002400 256
0X40002500 256
0X40002600 256
0X40002700 256
0X40002800 256
0X40002900 256
0X40002A00 256
0X40002B00 256
0X40002C00 256
0X40002D00 256
0X40002E00 256
0X40002F00 256

Qe [P ]

3% 3-6 APB2 Master HeiitAR S

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, &~ 14013 3-7 Frn.
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3= 3-7 APB2 Extend Bus i [3&iA&

4K /0 (oA Eitipay

sys_clk in 1 RAWEES

reset_n in 1 RGEAES

mosi out 1 B SN - PN
miso in 1 B S S INLN &k
sclk out 1 85 5

nss out 1 M ILERRE T
uart_rxd in 1 UART (55

uart_txd out 1 UART Ki&E%S

scl inout |1 12C HATH BG5S

sda inout |1 12C HFATHIRE S
adc_channel input | [7:0] ADC 8 JEiE 5 THIA
adc_vref input 1 ADC ZF HiJk
master_pclk out 1 APB2 Master i #h{5 5
master_prst out 1 APB2 Master £ {55
master_penable out 1 APB2 Master {§ 5155
master_paddr out [7:0] APB2 Master #ilibf5
master_pwrite out 1 APB2 Master 5 J7 7]
master_pwdata out [31:0] APB2 Master 5 (4
master_pstrb out [3:0] APB2 Master 5i&if 55
master_pprot out [2:0] APB2 Master {427
master_psell out 1 APB2 Master 1 EF(F 5
master_pready1 in 1 APB2 Master 1 #E#1f
master_prdatal in [31:0] APB2 Master 1 %05
master_pslverrl in 1 APB?2 Slave 1 &%
master_psel2 out 1 APB2 Master 2 EF(F 5
master_pready?2 in 1 APB2 Master 2 &It
master_prdata2 in [31:0] APB2 Master 2 405
master_pslverr2 in 1 APB?2 Slave 2 &%
master_psel3 out 1 APB2 Master 3 EF(F S
master_pready3 in 1 APB2 Master 3 &It
master_prdata3 in [31:0] APB2 Master 3 345
master_pslverr3 in 1 APB?2 Slave 3 &%
master_psel4 out 1 APB2 Master 4 EF(F 5
master_pready4 in 1 APB2 Master 4 #E %4
master_prdata4 in [31:0] APB2 Master 4 3405
master_pslverr4 in 1 APB?2 Slave 4 &4
master_psel5 out 1 APB2 Master 5 £ #(5 5
master_pready5 in 1 APB2 Master 5 #E %4
master_prdata5 in [31:0] APB2 Master 5 345

18(23)




3 TFERAR

3.2 WfEit

2 /O (AT ik

master_pslverrs in 1 APB?2 Slave 5 &K
master_psel6 out 1 APB2 Master 6 EF(E 5
master_pready6 in 1 APB2 Master 6 #E#1f
master_prdata6 in [31:0] APB2 Master 6 7
master_pslverré in 1 APB?2 Slave 6 &g
master_psel7 out 1 APB2 Master 7 EH(E 5
master_pready7 in 1 APB2 Master 7 #E %4
master_prdata? in [31:0] APB2 Master 7 S
master_pslverr7 in 1 APB?2 Slave 7 &K
master_psel8 out 1 APB2 Master 8 E#(E 5
master_pready8 in 1 APB2 Master 8 #E#5 1T
master_prdata8 in [31:0] APB2 Master 8 5514
master_pslverrs in 1 APB?2 Slave 8 &g
master_psel9 out 1 APB2 Master 9 & (E 5
master_pready9 in 1 APB2 Master 9 #E 4 1f
master_prdata9 in [31:0] APB2 Master 9 55145
master_pslverr9 in 1 APB?2 Slave 9 &K
master_psel10 out 1 APB2 Master 10 E#H(F 5
master_pready10 in 1 APB2 Master 10 #E£4f
master_prdatal0 in [31:0] APB2 Master 10 1254
master_pslverr10 in 1 APB2 Slave 10 i’k
master_psell1l out 1 APB2 Master 11 i& (55
master_preadyl11 in 1 APB2 Master 11 #E#51f
master_prdatall in [31:0] APB2 Master 11 32 #E
master_pslverrll in 1 APB?2 Slave 11 &4k M
master_psel12 out 1 APB2 Master 12 #E#H(F 5
master_pready12 in 1 APB2 Master 12 £ 4t
master_prdatal2 in [31:0] APB2 Master 12 132444
master_pslverr12 in 1 APB2 Slave 12 £

329 Z8THRE

IPUG517-1.3

58X Gowin_ EMPU for GW1INS-2C IhfeRc B G, w4
Gowin_EMPU K44

T. H. Synplify Pro 5 GowinSynthesis, {1115 3-16 T/~
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E 3-16 LT RERE

File

Target Device: GWILNS-UX2CLQ144C6/15

Create In: fhome/liukaifgowin_empu E]

Module Name: [|g= = File Name: | gowin_empu

Synplify Pro 9 _emp!
| Synthesis Tool:|| GowinSynthesis Language: |Verilog ] ]
JTAG Port
Micoprocessor Unit
JTAG IF
DAP.
= e

TPIU IF
Time. FPGA Fabric
stamp

[ | USER INTO
USER |NT1

Interrupt
Clock&Reset
Flock ; Flash
AHB Extension:IN[EXPO AHB2 Slave sam
ension: TARGEXPD e

AHB2 Master Reset

BUS AHR T Sramf&Flagh IF ‘
P2
ridge

2 Extension IF

CLE&AST

Ea

Int Moniter

]

3.2.10 seRECE

SERECE G, #idi “OK”, 74 Gowin_ EMPU for GW1INS-2C fififfik
it
3.3 APt
e Gowin_EMPU AL 5, 7°/E Gowin_EMPU fi# 1% 11

e sZfltk Gowin_EMPU
o S AT, #E# Gowin EMPU, s ¥H) RTL it

3.4 495
SEROH P RTL Wit )5, AR AR A 5 B4 H a0 10, P4y
LIRS

MRAE IS P BoR, PR P2 RS
YIER LR (77 A ki &% SUGL01, Gowin it ZIwiTEr .

1E17%46 L H Synplify_Pro 5 GowinSynthesis, 5¢ i RTL 11 4%
N 3-17 iz

IPUG517-1.3 20(23)



http://cdn.gowinsemi.com.cn/SUG101-1.8_Gowin设计约束指南.pdf

3 TREHR

3.6 A ALk

22 s T ERE A 715 52% SUGL00, Gowin =R 65 -
& 3-17 &4

[ Fle Edit Project Tools Window Help
B = | D HicRm & B
e BE | 1 e P *
. 2 Oooo Oooo!
I; Design Summary 3 = Copyright €2015-2019 Gowin Semiconductor Corporation. =
' User Constraints 4 = ALl rights reserved. =
A FloorPlanner 5 0000; 0000
= g cdits 6
7 <File Title>: IP file
8 <Series, Device, Package, Speed>: GWINS, GWINS-2C
Synthesis Report 9 <Created Time>: Mon Jun 11 13:51:31 2019
Netlist File L T T 7
11
Place & Route 12 “timescale 100 ps/100 ps
Place & Route Report 13
Timing Analysis Report 14 Hmodule Gowin EMPU template (
Ports & Pins Report ] sy§7c1k,
16 | gpio,
Power Analysis Report 17 uarte rxd,
1% Program Device 18 | uarte_txd,
19 uartl_rxd,
20 uartl_txd,
21 uart_txd,
22 vart_rxd,
23 scl
24 sda,
25 mosi,
26 [ miso,
27 | sclk,
28 | nss,
29 | user int @,
30 | user int 1,
31 | trace swo,
L]
Design | Process | Hierarchy | | - Start Page X Design Summary ® 2 template.v b3 [

Output

MT322

MT320 |This timing report is an estimate of place and route data. For final timing results,
IClock constraints include only register—to-register paths associated with each indiwidual clock.

use the FPGA vendor place and route report.

3.6 TiEfhLk

BT A A 4 T E. Place & Route, 58 AT & Am & A4 sl im e,
K 3-18 .
3-18 T ATk

FPGA Designer - [/home/liukai/gowi

empu/src/templat

./ Fle Edit Project Tools Window Help
0 = it
o
Process B®E| 1 s+ Py .
|' Design Summary 2 o090 : - Oooo
= 3 = Copyright ©2015-2019 Gowin Semiconductor Corporation. =
(=154 User Constraints = All rights reserved. =
-| FloorPlanner 5 0000 0000:
- 6
N #* Timing Constraints Editor 7 <File Titles: TP file
£ (2 Synthesize 8 <Series, Device, Package, Speed>: GWINS, GWINS-2C
Synthesis Report 9 <Created Time>: Mon Jun 11 13:51:31 2019
etlict File e T S
= 11
W)kl fey 12 “timescale 100 ps/160 ps
Place & Route Report 13
Timing Analysis Report 14 Cmodule Gowin EMPU_template (
Ports & Pins Report 15 | sys clk,
16 gpio,
-~ = Power Analysis Report 17 | uarte rxd,
Uk Program Device 18 | uartd_txd,
19 uartl_rxd,
20 uartl_txd,
21 uart_txd,
22 uart_rxd,
23 scl,
24 sda,
25 mosi,
26 miso,
27 sclk,
28 | nss,
29 | user_int @,
30 | user int 1,
31 | trace swo,
[l
Design | Process | Hierarchy | g Start Page X Design Summary X | template.v x [
(F50001) : Bitstream generation in progress......
(FS0002) : Bitstream generation completed.
(PWOOOL) : Power analysis completed.
(CMO008) : Generate '/home/liukai/gowin_empu/impl/pnr/gowin_empu.power.html® file completed.
(CMO008) : Generate '/home/liukai/gow u/impl/pnr/gowin_empu file completed
(CMOD08) : Generate '/home/liukai/gow u/impl/pnr/gowin_smpu file completed.
(CMOD08) : Generate '/home/liukai/gowi u/impl/pnr/gowin_empu.rpt.txt' file completed.
(CMO008) : Generate '/home/liukai/gowin_empu/impl/pnr/gowin_empu.tr.html' file completed.
(CMO001) : Mon Dec 2 10:45:20 2019

IPUG517-1.3
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3 TREHR 3.7 T#k

A JRAT L T EAL 751 2% SUG100, Gowin z A4 F F H5Fa

3.7 T

Z1T R E A Programmer.

.17 Programmer 3% ¥4 “ Edit/Configure Device ” 5, T. F.# “ Configure
Device”, #JHF “Device configuration” X}ifHE, “Access Mode” THi%l|F
% £ “Embedded Flash Mode”, “Operation” K4 41 % ik £ “embFlash
Erase, Program”, “Programming Options” 15 N7 & 3 K% H S,
i “Save”, 1l 3-19 Fis.

[#] 3-19 Device Configuration

W Device configuration L2 &J
Dllevice Operation
Ikccess Made: IEmbedded Flazh Mode V]I
IDperatinn: Iemelash Erase, Frogram 'JI

Erasze and program the embedded flash.
Make sure the config frequeney in fs—file is less than ZSMhz.

Programming Options

File name: akfUsersfroot/Desktopfgowin_empu/impl/pref gowin_empu. f= [:]

User Flash Initialization

Save ] Cancel ]

5¢ 1% Device configuration j&5, ®#.i7 Programmer . HA%
“Program/Configure”, 5ERgit F .

T % T. A Programmer i H177 %15 2% SUG502, Gowin Programmer
48w
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4 253t

47&%‘1‘&%

Gowin_EMPU for GW1NS-2C X #{uffi UARTO. UART1. TimerO.
Timerl. WatchDog. GPIO. User Interrupt 0. User Interrupt 1. TPIU,
ADC. 12C. SPI 1 UART H1Z %4 it:

Gowin_EMPU\ref_design\FPGA_RefDesign\
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