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1 RG5H 1.1Microprocessor Unit

1 ARG

Gowin_EMPU for GW1NS-2C 72—k H ik A 3\ ARM Cortex-M3 1%
FPGA Fabric L1 E &4, 5 Microprocessor Unit 1 FPGA Fabric,
PL& ADC A1 USB2.0 PHY Z51ifit%Z, il 1-1 Fior.

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

JTAG Port

Microprocessor Unit

JTAG IF

1

TPIV TPIU IF

USER_INTO
@ USER_INT1 CLK&RST
v E

Clock&Reset

AHB Extension:INTEXPO | AHB2 Slave ‘ Clock ‘ Sram
; ARGEXEQ {_AHB2 Master
E | Reset |

GPIO IF j:
1

PB2 Extension|IF APB2

AHB Extension:TAR
AHB To Sram&Flash

Bridge \|/
LInt Monitor;

12C UART SPI APB2

Soft- Soft- Soft- || Master
—— Core Core Core [1-12]
i A | E_* ﬁ 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 RG5EH

1.2FPGA Fabric

AHB 2

AHB2APB #1245

AHB 28 %k

- GPIO

- AHB Master ¥ B
- AHB Slave ¥ Jg#: 1
APB %k

APB 2%

- UARTO

- UART1

- Timer0

- Timerl

- Watch Dog

- APB ¥ EHE: O

1.2 FPGA Fabric

IPUG517-1.2.1

FPGA Fabric t.35:

SR R B N 8S 1E o MCU B R G gt, P AT B AT% 8 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£ M ZR ZE {1 2] FPGA Fabric, iHid APB #: i a (s 4M kL,
(WEEEE

- SPI

- 12C

- UART

- ADC Controller

- 12/ APB2 Master ¥ g1

MCU SRAM it & & 2KB. 4KB 5k 8KB

MCU Flash >~ 128KB
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2 TEpE BT 2.1 T3R5

2.1 EHIFR

® DK-EVAL-GWINS2V1.1
® DK-START-GWINS2 V1.1

2.2 BRHEE

® GoWin YunYuan V1.9.x Beta

2.3 FPGA 344 ik 2%

GoWin YunYuan V1.9.x Beta %% il #% IP Core Generator, H Tt
B 774 Gowin_EMPU for GW1NS-2C fififf-#% it .

IP Core Generator B 41§ FH 77121527 SUG284,_(Gowin IP Core
Generator /4 /755 )s

2.4 FPGA T#HE4

FPGA T #H# Programmer, T F# FPGA i X ff.
Programmer 3 {418 ] 7723 2% SUG502,_(Gowin Programmer /7 /7
G Do

2.5 FPGA itz

Gowin_EMPU for GW1NS-2C ffi {4 ¥ i1 fE

IP Core Generator At & 7#4 Gowin_ EMPU for GW1NS-2C fififfi% it
LB Gowin_EMPU, S AH P %I, R P &5 Gowin_EMPU
PIEL L) AR 7 20 3R

Synplify_Pro 8¢ GowinSynthesis Zi &

Place & Route fiJ@fizk, F=AEMii

Programmer T #i5i £] GW1INS-2C
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3 TR

3.1 TGz

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

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

. == T .
] s I =R RO e
Recent Projects:
Quick Start
@ = il
New Project... Open Project... Open Example Project...

E} Projects -

+ FPGA Design Project

S . . onstraints Editor
E;—_, Verilog File
~[& vHDL File

B—_, Physical Constraints File
PO . . .

-
. . =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

IPUG517-1.2.1
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3 LFERAR 3.1 TR

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

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 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: | GW1NS 5+ | Device: [GWINSJC ] ]
Package: |LQFP144 :|
Speed: [CG!IS B l
Part Number &> Device Package Speed \Voltage 10
GWINS-UX2CLQ144C6/15 GWINS-2C |LQFP144  |C6/I5 -m 1512 1080 |
GWINS-LX2CLQL144Cs/I5 GWINS-2C LOQFP144 C6/15 a5 1512 1080
[4] [+]
< Back l [ Next > l
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3 TR 3.2 Wit

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
= Summary Name: gowin_empu

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

Device
Part Number: GWINS-UX2CLQ144C6/I5
Series: GWINS
Device: GWINS-2C
Package: LQFP144
Speed: CB/I5

< Back H Finish

3.2 I

1§ IP Core Generator 7~ Gowin_ EMPU for GW1NS-2C figiff- ¥ it .

% FESE B Tools T IP Core Generator, 17T IP Core Generator ),
%&£ Soft IP Core %1% F Microprocessor System \ Hard-Core-MCU \
Gowin_EMPU(GW1NS-2C), & 3-5 ffi7R.
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3 LFeR 3.2 B i

[ 3-5 i%#F Gowin_EMPU(GWI1NS-2C)

GOWIN FPGA Designer - [IP Core Generator]

4 fle Edit Project Tools Window Help

v = I
b Ss®E & W

=

Name

= Hard Module Gowin EMPU

% BandGap
CLOCK
os® Information
13C
Z':’::DW Type: Gowin_EMPU
User Flash ‘Vendor: GOWIN Semiconductor
Soft IP Core summary: Gowin_EMPU is a System-on-Chip FPGA device that embeds Microprocesser Unit hard core, Gowin FPGA Fabric as well as other

CAN standard peripherals and featured hard cores, including USB2.0 PHY, ADC, 128K-Byte Flash and configurable 2K-Byte or 4K-
csc Byte or 8K-Byte Block Ram. The Microprocessor Unit contains a low power, low cost and high-performance ARM Cortex-M3 32-
DDRx bit RISC. The flexible FPGA Fabric serves as user programmable peripherals, or soft-core IPs.
FIFO
HyperRAM All internal block and sub-block functions of the Gowin_EMPU, including the Microprocessor Unit (with supporting AHB/APB Bus
I2¢ System/Extension Ports and Standard Peripherals - GPIO/UART/Timer/Watch-Dog), FPGA Fabric (with Block Ram, Sub-Memory
15C Controller, rich clock and flexible Logic Resources), TAG Config-Core, FLASH, ADC and USB2.0 PHY are all designed around the
MIPI ARM Cortex-M3 processor core. The ARM Cortex-M3 processor provides the core for high-performance, low-cost platform that

meets the needs of minimal memery implementation, reduced pin count, and low-power consumption, while delivering
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(GWING 4) Gowin_EMPU. Only JTAG Config-Core, ADC, USB2.0 PHY as well as FPGA Fabric have access to /O Blocks Gowin_EMPU.

Soft-Core-MCU

PSRAM

RAM Based Shift Register

SDRAM Controller

SPDIF

SPI

Scaler

Triple Speed Ethernet MAC

UART

FTH Gowin_EMPU(GW1NS-2C), 41l 3-6 fii7x, &7~ Gowin_EMPU
MR G RE
HBRESRRAEIN, HPOATIERACE; REKES, o] DX
FT IR HR I B %A B
FH P aT DL B C B AR B4
TPIU (Trace Port Interface Unit)
Interrupt: #MEBAR KIS 5 USER_INTO fil USER_INT1
AHB2 Slave: FPGA Fabric 7] & AHB Slave &g 4%
AHB2 Master: FPGA Fabric 7 #" & AHB Master f&i# 7%
GPIO
UARTO Al UART1
Clock: ERINRGHEFI P H & LR G Bh
Sram: HtE N 2KB. 4KB &% 8KB, Zki\ N 8KB
|2C Soft-Core: FPGA Fabric ¥ J& 12C # 1%
UART Soft-Core: FPGA Fabric ¥ & UART ##%
SPI Soft-Core: FPGA Fabric § & SPI #1%
APB2 Master[1-12] : FPGA Fabric #'J& 12 1~ APB Master X 7 4%
=
e ADC Hard-Core: ADC f#i#%
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3 LFeR 3.2 B i

& 3-6 Gowin_EMPU (GW1NS-2C)

File

Target Device: GW1NS-UX2CLQ144C6/15

Create In: gowin_empu ] E]
Module Name: | Gowin_EMPU File Name: | gowin_empu

JTAG Port

Micoprocessor Unlt

|TAG IF

TPIU
3] TRIUIF
Time FPGA Fabric

rbece. M
Core
Bus
Matrix USER IMNTO CLRERST
nterrupt [ | yser inT1
L
AHE LITE

ITAG Config-Core

ClackERpsat
Clack : Flash
AHB Extension:IMIEXPO | AHBZ Slave sram

AHB Extension:TARGEXPD {_AHBZ Master |

AHB To Sram&Flagh IF

“jﬂwl T

APEL ApE: APBZ Extension IF m
Bridge |

Int Manitor

1
I
— 1
c
E
5
=)
T R

-——{ UARTL

|ADC IF

ADC Hard-Core

Qe[ P

3.2.1 TPIU fie &

{E8E TPIU
MATIF TPIU, 4l 3-7 iz, W LLiE$E Enable TPIU.
1% $% Enable TPIU, ] Gowin_ EMPU for GW1NS-2C 3 #F TPIU.

IPUG517-1.2.1 8(23)




3 LREMIR 3.2 WA
& 3-7 B & TPIU
e X
TPIU i
5T
Trace Port Interface Unit, works with debug
information from all trace units, then sends to
extern to capture hardware signals.
Configurations
trace_swo +'| Enable TPIU
trace_data[3:0]
Gowin EMPU

EA S y iR

sys_clk 1 RGBS

reset_n 1 RGBAES

trace_swo 1 AR E S

trace_clk 1 RS RS

trace_data [3: 5E IR X E i fan H 15 5
3.2.2 it & Interrupt

E8E Interrupt

IPUG517-1.2.1

[&J[&

TPIU im0

‘ogancelH 69!( |

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

R 3-1 TPIU i O R

M FrFT I Interrupt, AT LLE RS H B USER_INT_0 8{ USER_INT_1,
YE7y FPBA Fabric § @AM I (S 5, Wil 3-8 i, I LA+ Enable
USER_INT_0 &} Enable USER_INT_1.

% FE Enable USER_INT_0, M Gowin_EMPU for GW1NS-2C 3%

FEANEE P TS 5 0.

W H % Enable USER_INT_1, IJ Gowin_EMPU for GW1NS-2C 3%

FEANEE RIS 5 1o

9(23)




3 LFeR 3.2 B i

[# 3-8 fit & Interrupt

& Interrupt x
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.
s Configurations
mer_int 1 = ¥ Enable USER_'NT_U
« Enable USER_INT 1
Gowin EMPU
| egancel | ‘ 6@( ‘
Interrupt ¥
5%k Enable USER_INT_O #1 Enable USER_INT 1, 3 I &R
i% 3_2 ﬁﬁi_\‘ o
= 3-2 Interrupt ¥ O HHid
7K Vo fir % ik
sys_clk in 1 RGBS
reset_n in 1 RGERAAES
user_int_0 in 1 AR FBIES 0
user_int_1 in 1 AR S 1

IPUG517-1.2.1 10(23)




3 TR 3.2 Wit

3.2.3 it ® GPIO

{8k GPIO
W17 GPIO, il 3-9 iz, A LLiEk#% Enable GPIO.
IR % £ Enable GPIO, Il Gowin_EMPU for GW1INS-2C ¥ ¥ GPIO.

3-9 it E GPIO

= GPIO

GPIO O

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

b 4

Configurations

reset_n - +| Enable GPIO

gpio[15:0] [

Gowin EMPU

@)@

‘egancelH 69}( |

GPIO #[
1%+ Enable GPIO 5, i [ E U3 3-3 iR,

52 3-3 GPIO Ok

AT I/0 A g

sys_clk In 1 ARG EMES
reset_n In 1 RGEEAES
gpio Inout [15:0] HEHRNfHRES

IPUG517-1.2.1 11(23)




3 TR

3.2 Wit

3.2.4 ic® UART

&

@@

IPUG517-1.2.1

UARTO/UART1 S

{£8E UART

M UARTO B UARTA, il 3-10 fiizw, A L% $E Enable UARTO
o¢ Enable UART1.

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

W% Enable UARTL, U Gowin_EMPU for GW1INS-2C ¢ #F
UART1.

[# 3-10 ic & UART

UARTO/UART1 x

Gowin EMPU centains two universal
asynchronous receiver [ transceiver, which can
be accessed and controlled through APEL
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_cl [4—

resel_n M-

uartQ_rxd fl=—

uartd_txd ~p

Configurations |
uartl_rxr e

¥ Enable UARTO

uartl_twd —

¥ Enable UART1

Gowin EMPU

[egancel

P |

UART #£0
1%+ Enable UARTO f1 Enable UARTL J5, ¥ xtnsE 3-4 Fis.

% 3-4 UART i O#6A

AT I/O RLFE g

sys_clk in 1 RGWT ST
reset_n in 1 RGEEAES
uart0_rxd in 1 UARTO #UE 5
uartl_rxd in 1 UARTL BES
uart0_txd out 1 UARTO RiZ(ES
uartl_txd out 1 UARTL RiZ(ES

12(23)




3 TR 3.2 Wit

3.2.5 fic & AHB2 Extend Bus

{88 AHB2 Extend Bus

M 4T I AHB2 Slave B{ AHB2 Master, & 3-11 fian, A LLik#H:
Enable AHB2 Master 5 Enable AHB2 Slave.

IR % Enable AHB2 Master, ] Gowin_ EMPU for GW1NS-2C 37 £
AHB?2 Master,

W% Enable AHB2 Slave, Il Gowin_ EMPU for GW1NS-2C ¥ ¥
AHB2 Slave.

AHB2 Master #1 0xA0000000 #¥ & AHB2 Master 1=y #M s ) b ik ik
Yt
& 3-11 it & AHB2 Extend Bus

& AHB2 Extend Bus x
AHB2 Extend Bus %

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

] slave_hrdatal31:01 s Extend AHB2 bus to FPGA fabric, user can design AHB2 high speed peripherals soft core as
o fe— master or design MPU as high speed slave.
A slave_hready
i
a4 slave_hresp L
] slave_hexres P el e
o sl hruses[2:0] ™
-
= slave_hsel
e
=] slave_haddr]31:4] a1
— ]; htrans{1:0] =
Configurations
= slave_hrite ] =
- AHB2 Master
= slave_hsize]2:0]
e - AHB2 Master Address Size(KB)
w—ppl slave_hburst[2:0] .
- ¥| Enable AHB2 Master 0XA0Q000000 64
e slave_hproti3:0] e
= slave_hmemattr[1:0] i AHBz Slave
—w]slave_hexreq “r ¥ Enable AHB2 Slave
-
el slave_hmaster|3:0) 1] e
=l slave_hwdata[31:0] 2] i
— slave_hmasterlock =
5[ [—
—of slave_hauser
SE p—
e slave_hwuser] 3:0] ot
Gowin EMPU
Y
legancel l l @QK l
KY1T]
AHB2 Extend Bus ¥ [
inHi% ¢ Enable AHB2 Master Fll Enable AHB2 Slave, i 1 &/~ i1
3'5 Fﬁ/j—:\‘ o
3= 3-5 AHB2 Extend Bus ¥ [O#HiA
K I/0 | A% | ik
sys_clk in |1 RN ES
reset_n in 1 ARG ENES

IPUG517-1.2.1 13(23)




3 TR 3.2 Wit

e I/O | Ao | ik

master_hclk out |1 Master I 8155

master_hrst out |1 Master EHi 155

master_hsel out | 1 Master IEF(E 5

master_haddr out | [31:0] | Master Hilit{5 5

master_htrans out | [1:0] | Master {5257

master_hwrite out |1 Master 1325 J7 1]

master_hsize out | [2:0] | Master &% )/

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

master_hprot out | [3:0] | Master fRH =I5 5

master_hmaster out | [3:0] | Master FHLFRT, Aric 4 Hi&H0 B RS AL
master_hwdata out | [31:0] | Master 5% ¥

master_hmastlock | out | 1 Master BEFRIC, Aric 24 HT 28BS ML 2
master_hrdata in | [31:0] | Master L&

master_hresp in |1 Master Slave &% Master [ S ZALHPIRAS
slave_hsel in |1 Slave I (55

slave_haddr in | [31:0] | Slave HihiE{E 5

slave_htrans in | [1:0] | Slave f&#27

slave_hwrite in |1 Slave 25 J5 A

slave_hsize in | [2:0] | Slave fEEEHE K KN

slave_hburst in | [2:0] | Slave burst 287

slave_hprot in | [3:0] | Slave fRFEHME S

slave_hmaster in | [3:0] | Slave EALbR'S, Fric 2a04E % MBS AL
slave_hwdata in | [31:0] | Slave 5 %(#&

slave_hmastlock in |1 Slave BB AR IE, Fric 2 HT R LB = LB E
slave_hrdata out | [31:0] | Slave ¥

slave_hready out | 1 Slave #E & Uf

slave_hresp out | 1 Slave Slave K% Master [F)s £ AL 5R &

IPUG517-1.2.1 14(23)




3 LFeR 3.2 B i

3.2.6 fic B A)$h

X ¥ FF Clock, Wil 3-12 Fow, ERINIEDIE Internal Clock, MCU i
FERABBE N R G R B0 (25MHZz); IS %$¢ External Clock, 5 H & X
MCU R G 8h G E e fa e B8P £ 30MHz L),

3-12 Be E At
Rl
Clock 3%
CLEDIV, 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

@@

|°§ancel|| 6@( |

3.2.7 it E SRAM

A FTIF Sram, Wi 3-13 o, ERIAH) Sram & &N 8KB, A LLEFE
il B SRAM &N 2KB. 4KB 5% 8KB.

IPUG517-1.2.1 15(23)




3 LREMIR 3.2 WA
[# 3-13 BCE SRAM
S i
ram =
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_cle =
reset n ] ZKB
e Configurati
4KB
‘ Sram Size: R4
Gowin EMPU

3.2.8 it & APB2 Extend Bus
{# 88 APB2 Extend Bus

IPUG517-1.2.1

1.

Q| P

EFE APB2 Extend Bus, GLHEERI\C Bk DAY A Bk I .
PR TC Bk T
K 3-14 frw, AP BLERE
Enable ADC

Enable UART

Enable SPI
Enable 12C
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3 LFeR 3.2 B i

[#] 3-14 APB2 Extend Bus BRIABLE

& APB2 Extend Bus x

APB2 Extend Bus o

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
¥| Enable ADC v| Enable UART
= reset n
nss [— | Enable SPI  |¥| Enable 12C
. uart_txd -
—® miso
scl -
— uart_rxd
sda e
Gowin EMPU

lagancel

P |

2. PR E LD

il 3-15 s, H AT LLdGE#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

IPUG517-1.2.1 17(23)
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&

APB2 Extend Bus

[&] 3-15 APB2 Extend Bus ¥ RELE

2R T N G O O

sys_clk

reset_n

master pelk
master_prst
master_penable
master_paddr[7:0]
master_pwrite
master_pwdatal31:0]
master_pstrb[3:0]
master_pprot[2:0]
master_psel
master_pready
master_prdatal31:0]

master_pslverr

APB2 Extend Bus

o

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.

IPUG517-1.2.1

Gowin EMPU

Default Configuration | Extended Configuration |

Extended Configuration
APB2 Master
| Enable APB2 Master 1
¥| Enable APEZ 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)

@) [P ]

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

%% 3-6 APB2 Master HbiitRs 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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IPUG517-1.2.1

%= 3-7 APB2 Extend Bus i A

EX 1/0 e Ejt:pa

sys_clk in 1 RGP E S

reset_n in 1 ARG NG

mosi out 1 S 2TV VIN &2 1PN
miso in 1 &S NN & E i
sclk out 1 IR RS

nss out 1 MR IEFE S
uart_rxd in 1 UART /5 5

uart_txd out 1 UART Kixf5 5

scl inout 1 12C HEATHBME 5

sda inout 1 12C FATHURAE =
master_pclk out 1 APB2 Master B £{5 5
master_prst out 1 APB2 Master {55
master_penable out 1 APB2 Master ffifE(5 5
master_paddr out [7:0] APB2 Master {55
master_pwrite out 1 APB2 Master 325 J5 [
master_pwdata out [31:0] APB2 Master 5 $ ¥z
master_pstrb out [3:0] APB2 Master 5 iLif{5 5
master_pprot out [2:0] APB2 Master {1257
master_psell out 1 APB2 Master 1 1EF(5 5
master_pready1 in 1 APB2 Master 1 #E#51UF
master_prdatal in [31:0] APB2 Master 1 i2%(#5
master_pslverrl in 1 APB2 Slave 1 &% 2 M
master_psel2 out 1 APB2 Master 2 £ {5 5
master_pready?2 in 1 APB2 Master 2 i & U
master_prdata2 in [31:0] APB2 Master 2 2% ¥
master_pslverr2 in 1 APB2 Slave 2 14K
master_psel3 out 1 APB2 Master 3 i (55
master_pready3 in 1 APB2 Master 3 {4 1T
master_prdata3 in [31:0] APB2 Master 3 L4
master_pslverr3 in 1 APB?2 Slave 3 &4 5
master_psel4 out 1 APB2 Master 4 £ {55
master_pready4 in 1 APB2 Master 4 i & U
master_prdata4 in [31:0] APB2 Master 4 154
master_pslverrd in 1 APB2 Slave 4 &% I
master_psel5 out 1 APB2 Master 5 (5 5
master_pready5 in 1 APB2 Master 5 #E 25 4f
master_prdata5 in [31:0] APB2 Master 5 144
master_pslverr5 in 1 APB2 Slave 5 &% I
master_psel6 out 1 APB2 Master 6 IEH(5 5
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e 1/0 fr e it

master_pready6 in 1 APB2 Master 6 1 & 1}
master_prdata6 in [31:0] APB2 Master 6 L #
master_pslverré in 1 APB2 Slave 6 1& i ki
master_psel7 out 1 APB2 Master 7 i F¢:(5 5
master_pready7 in 1 APB2 Master 7 1 & i}
master_prdata7 in [31:0] APB2 Master 7 L4
master_pslverr7 in 1 APB2 Slave 7 &% I
master_psel8 out 1 APB2 Master 8 i 155
master_pready8 in 1 APB2 Master 8 1 & i}
master_prdata8 in [31:0] APB2 Master 8 LA #
master_pslverr8 in 1 APB2 Slave 8 f& i ki
master_psel9 out 1 APB2 Master 9 i£ 155
master_pready9 in 1 APB2 Master 9 #fE &4
master_prdata9 in [31:0] APB2 Master 9 L4
master_pslverr9 in 1 APB2 Slave 9 f& i ki
master_psel10 out 1 APB2 Master 10 £ (55
master_pready10 in 1 APB2 Master 10 £ 1T
master_prdatal0 in [31:0] APB2 Master 10 2545
master_pslverr10 in 1 APB?2 Slave 10 1412
master_psel11 out 1 APB2 Master 11 & F:{5 5
master_pready11 in 1 APB2 Master 11 #fE £ 1T
master_prdatall in [31:0] APB2 Master 11 2545
master_pslverrll in 1 APB?2 Slave 11 e 1&4i1
master_psel12 out 1 APB2 Master 12 & 155
master_pready12 in 1 APB2 Master 12 {44 4F
master_prdatal2 in [31:0] APB2 Master 12 24 #
master_pslverr12 in 1 APB2 Slave 12 &% 5K

3.2.9 SERECE

SERERRE G, %8 OK, M4 Gowin_EMPU for GW1NS-2C fif4}:

it

3.3 A Pigit

3.4 49K

IPUG517-1.2.1

® 5k Gowin_EMPU L& 5, 774 Gowin_EMPU fifi 4% 11

® s:fl{k Gowin_EMPU

o S M/t %R Gowin EMPU, 52K RTL it

SERH P RTL it e, AR BT AR 5 22 4ar tH i) 10, 7 AR 3

LIRS
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3 LFERAR 35 %44

e - e N A Y o
YIFR LA R (77 AR Tk 2% SUGL01,  (Gowin #1120 5 155 ).

3.5 &
18172454 1. H Synplify_Pro 8% GowinSynthesis, 52 RTL %11 25 &

Uik 3-16 FE%O
vt T HIE TS 5% SUGL00, (Gowin AW H A 15 ).

3-16 &&

GOWIN FPGA Designer - [/home/liukai/gowin_empu/src/template.v]

o Fle Edit Project Tools Window Help

v I S
5 % & U
Process ®| 1 /** ok *
[ Design 5 2 0000: 000
L Design summary B - Copyright ©2015-2018 Gowin Semiconductor Corporation. =
= [/ User Constraints 4 = ALl rights reserved. =
+| FloorPlanner 5 0000: 000!
- 6
= 7 <File Title>: IP file
@ synthesize 8 <Series, Device, Package, Speed>: GWINS, GWLNS-2C
Synthesis Report 9 <Created Time>: Mon Jun 11 13:51:31 2018
Netlist Fle 1(1, ARAEL R R AR R oo 18 KRRk ]
B- 88 Place & Route 12 timescale 100 ps/100 ps
Place & Route Report 13 pImodule Gowin EMPU_template (
Timing Analysis Report 14 | sys clk,
‘ 15 | gpio,
Ports & Pins Report 16 uarte rxd,
Power Analysis Report 17 uart Bit)(d .
Il Program Device 18 | uartl_rxd,

19 uartl_txd,
20 uart_txd,
21 uart_rxd,

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

28 | user_int_ e,
29 | user_int_1,
30 trace_swo,
31 trace clk,

I
Start Page % Design Summary b 4 R IP Core Generator X template.v b3

Design | Process | Hierarchy | ;

output

ts, use the FPGA vendor place and route report

@N: MT320 |IThis timing report is an estimate of place and route data. For final timi,
dividual clock.

@N: MT322 IClock constraints include only register-to-register paths associated with

3.6 TiEthLk
BT A A 26 T E Place & Route, 58 AT Al & A4 sl ~e A,
K 3-17 Ao

IPUG517-1.2.1 21(23)
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3.7 T #;

£

3-17 TR Lk

empu/src/temp!

e
0

Process

Edit Project

I Design summary
[} User Constraints
- [ FloorPlanner

@ synthesize

" Place & Route
Place & Route

% Timing Constraints Editor

Synthesis Report

Timing Analysis Report
Ports & Pins Report
Power Analysis Report

i Program Device

Tools Window Help
< B & Ui

@®| 1 /* e P
2 0000 000
5 = Copyright ©2015-2018 Gowin Semiconductor Corporation. =
4 = ALl rights reserved =
5 0000 000
6
7 <File Title>: IP file
8 <Series, Device, Package, Speed>: GWINS, GWINS-2C
9 <Created Time>: Mon Jun 11 13:51:31 2018
18 rrx 7
11
12 “timescale 100 ps/100 ps

Report 13 fImodule Gowin_EMPU_template (
14 sys_clk,
15 | gpio,
16 uart®_rxd,
17 uart®_txd,
18 uartl rxd,
19 | uartl txd,
20 | uart txd,
21 | uart rxd,
22 | scl,
23 | sda,
24 mosi,
25 miso,
26 sclk,
27 nss,
28 | user_int @,
29 | user int 1,
30 | trace_swo,
31 | trace clk,
(€l
Hierarchy I_ ® Start Page b4 Design Summary b-4 o IP Core Generator X 4 template.v ®

Design | Process
Output

Info (F50002)
Info (PWOO01)
Info (cM0008)
Info

Info

Info

Info {CMO008)
Info {CMO001)

: Generate

*/home/1 3
' /home/1inkai/gow
* /home/1iukai/go
* /home/1iukai/gowin_
* /home/1iukai/gowin_er
: Tue Jul 30 09:01:41 2019

u/impl/prr/gowin_smpu
u/impl/pnr/gouin_empu

u/impl/pnr/gouin_empu
u/impl/pnr/gowin_cmpu

wer.html' file completed
pin.html' file completed.
file completed.
file completed.
file completed.

.tr.html'

i e A 2k T. B Ad B 7 1515 2% SUGL00, (Gowin =W #7155 )

1547 N3 T H Programmer, 5SSO R .
T H Programmer i 77115 2% SUG502, _(Gowin

Programmer #7557 )-

IPUG517-1.2.1
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4 WL 3.7 F#

47&%‘1‘&%

Gowin_EMPU for GW1INS-2C X #{uffi UARTO. UART1. TimerO.
Timerl. WatchDog. GPIO. User Interrupt 0. User Interrupt 1. TPIU.
ADC. 12C. SPI 1 UART f1Z % #4it:

Gowin_EMPU\ref_design\FPGA_RefDesign\gowin_empu

IPUG517-1.2.1 23(23)




GOWINSE

EREB TR RX




	免责声明
	目录
	图目录
	表目录
	1 系统架构
	1.1 Microprocessor Unit
	1.2 FPGA Fabric

	2 硬件设计
	2.1 硬件环境
	2.2 软件环境
	2.3 FPGA软核生成器
	2.4 FPGA下载软件
	2.5 FPGA设计流程

	3 工程模板
	3.1 工程创建
	3.1.1 新建工程
	3.1.2 设定工程名称和路径
	3.1.3 选择器件
	3.1.4 完成工程创建

	3.2 硬件设计
	3.2.1 TPIU配置
	使能TPIU
	TPIU端口

	3.2.2 配置Interrupt
	使能Interrupt
	Interrupt端口

	3.2.3 配置GPIO
	使能GPIO
	GPIO端口

	3.2.4 配置UART
	使能UART
	UART端口

	3.2.5 配置AHB2 Extend Bus
	使能AHB2 Extend Bus
	AHB2 Extend Bus端口

	3.2.6 配置时钟
	3.2.7 配置SRAM
	3.2.8 配置APB2 Extend Bus
	使能APB2 Extend Bus
	APB2 Extend Bus端口

	3.2.9 完成配置

	3.3 用户设计
	3.4 约束
	3.5 综合
	3.6 布局布线
	3.7 下载

	4 参考设计

