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1 REPRSRAY

1.1 R8540

1.1 RGN
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1 wesen

Gowin_EMPU(GW1NS-4C), & H MCU W &4 FPGA WiZ &G4
A ER%, i 1-1 Fios.

2]
B 1-1 ZG34
MCU
|TAG IF T
TAG -Cio
Gre 1 ] ‘Config-Core
Cortex-M3 t
TPIL IF
TPIU
Bus Matrix .
FPGA Fabric
. USER INT[O-5]

NWIC

AHBZ Slave Extension
i AHB2 Slave sRAM FLASH
AHBZ Master Ext i
o aster Extension |m—usz Master
LITE SRAMFLASH IF
AR Clock/Reset e
APEL APEZ APBEZ Extension IF s
Bridge
UARTO IF
Timer0 UARTE
I - APE2
— UARTL IF I2C =Pl Master{1-12]
Timerl r LARTL r
Watch Dog RTC ATC IF

MCU W% &4, 1135 MCU Core. AHB a4k % 4hE¥e4. AHB2APB
Bridge. APB1 2k [ A af 54545 .

FPGA W% 54, G4 MCU W% RS IR B FI ZALE SHA . MCU K
RGBT (SRAM) ML fEif#s (FLASH). APB2 Bridge.

APB2 22k L NGB £ 55 o
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1 RS

1.2 RGHFE

1.2 RG4S

1.2.1 MCU K

1.2.2 FPGA

IPUG932-1.0

Gowin_ EMPU(GW1NS-4C), H4&EMAN T £ %::
MCU W &%t
FPGA W% &%

%BERG

MCU W% R4 045

MCU Core:

- ARM Cortex-M3 Core, ARM archltecture v7-M Thumb?2 54 £E 22
¥y, SZHF 16-bit £ 32-bit $54

- DAP (Debug Access Port)

- Bus Matrix

- NVIC (Nested Vector Interrupt Controller)
TPIU (Trace Port Interface Unit)

AHB 28 R 458 R AN %

-  GPIO

- AHB2 Master fi /¥ g0

- AHB2 Slave Hi /¥ g0

AHB2APB Bridge

APB &4 R4t MR A

-  UARTO

- UART1

- Timer0

- Timerl

- Watch Dog

- RTC

- APB2 ¥ EH:

BEG

FPGA W% RS L fE:

AN R R A A N B B SR IR B, 7E N MCU W% RS R G B,
R Bh % =8 80MHz

SHRESHN, 1E8 MCU N RS ARG HMES

6 NH PR E S, FH Y AN B WA BRI e

AHB ¥ B0

- SRAM Fl FLASH, {EN MCU W R GBIt as A48 APt 4s
- 1> AHB2 Master 1/~ # @1

- 1/ AHB2 Slave H ¥ B
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1 REPRSRAY

1.3 RGmH

® APB2 ¥ @i

- SPI Master
- 12C Master
- 12/~ APB2 Master f /' # g 11
® Memory
- MCU W RS 5dE 17 7%+ SRAM Size, 7] LIACE N 2KB. 4KB.
8KB B 16KB
- MCU Wiz & 4i15 S f74ifi 4 FLASH Size, Jy 32KB
1.3 R&4tim O
Gowin_EMPU(GWI1NS-4C) & St I %€ X, Wk 1-1 Fios.
* 111 ZGmOEN
B S 110 (A Eiipa Btk
sys_clk in 1 ARG EIE S -
reset_n in 1 RAENMES -
trace_clk out 1 TPIU B85 5 TPIU
trace_data out [3:0] TPIU ek (55
user_int_0 in 1 M P b 55 0
user_int_1 in 1 M P b #E S 1
user_int_2 in 1 P b (55 2 NVIC
user_int_3 in 1 M P b 5 S 3
user_int_4 in 1 P b ES 4
user_int_5 in 1 F P Rl b S 5
gpio inout | [15:0] |EAMANEHES GPIO
uart0_rxd in 1 UARTO BI(5 5
UARTO
uart0_txd out 1 UARTO Ki%(E %5
uartl_rxd in 1 UART1 BI(5 5
UART1
uartl_txd out 1 UART1 Ki%(E %5
scl inout |1 12C HATHBIME 5
— 12C Master
sda inout |1 12C HATEIEE S
mosi out 1 SPI £ & &I M ERNGE
miso in 1 SPI £ &N NSRS
SPI Master
sclk out 1 SPI i 855
nss out 1 SPI W& IERE S
master_hclk out 1 Master i 801{5 5
master_hrst out 1 Master EHi{5 5
master_hsel out 1 Master £ 155
AHB2 Master
master_haddr out [31:0] Master Hitik{5 5
master_htrans out [1:0] Master &5k (5 5
master_hwrite out 1 Master 5 7 {55

IPUG932-1.0
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1 TR e 1.3 &G 0
4R I/O (A iR @k
master_hsize out [2:0] Master f£4i %4 Size 55
master_hburst out [2:0] Master burst K8 {55
master_hprot out [3:0] Master {34z HI1E 5
master_memattr out [1:0] Master memattr {5 5
master_exreq out 1 Matter exreq 155
master_hmaster out [3:0] Master £ 5155
master_hwdata out [31:0] Master #5155
master_hmastlock out 1 Master ¥ & fric 55
master_hreadymux out 1 Master hreadymux 155
master_hauser out 1 Master hauser &5
master_hwuser out [3:0] Master hwuser 155
master_hrdata in [31:0] Master £ (5 5
master_hreadyout in 1 Master hreadyout 155
master_hresp in 1 Master fEHPIRAS(E 5
master_exresp in 1 Master exresp 155
master_hruser in [2:0] Master hruser {55
slave_hsel in 1 Slave EFE S
slave_haddr in [31:0] Slave k(5 5
slave_htrans in [1:0] Slave £ A5 5
slave_hwrite in 1 Slave %5 J {55
slave_hsize in [2:0] Slave f& 4% Size 155
slave_hburst in [2:0] Slave burst K55
slave_hprot in [3:0] Slave fRYHEHIE 5
slave_hmaster in [3:0] Slave F M T(E5 5
slave_hwdata in [31:0] Slave 5155
slave_hmastlock in 1 Slave #iERILE S AHB?2 Slave
slave_hrdata out [31:0] Slave SRS
slave_hready out 1 Slave & IF 55
slave_hresp out 1 Slave f£5IRESE 5
slave_hexresp out 1 Slave hexresp 155
slave_hruser out [2:0] Slave hruser 55
slave_hmemattr in [1:0] Slave hmemattr {55
slave_hexreq in 1 Slave hexreq 155
slave_hauser in 1 Slave hauser &5
slave_hwuser in [3:0] Slave hwuser {55
master_pclk out 1 APB2 Master i #1155
master_prst out 1 APB2 Master {7155 Ain,ZZ Master
master_penable out 1 APB2 Master ffgE1f5 5 11-12]

IPUG932-1.0
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1 RS

1.3 RGmH

4R I/O (A iR @k
master_paddr out [7:0] APB2 Master Hitik{5 5
master_pwrite out 1 APB2 Master 5 J[A{5 5
master_pwdata out [31:0] | APB2 Master S#{5 5
master_pstrb out [3:0] APB2 Master 5 ikl {5 5
master_pprot out [2:0] APB2 Master frir k(G5
master_psell out 1 APB2 Master [1J{£ 155
master_pready1 in 1 APB2 Master [1]# & 17455
: R — APB2 Master [1]
master_prdatal in [31:0] | APB2 Master [1]iZ¥E{E 5
master_pslverrl in 1 APB2 Master [1]f& %015 5
master_psel2 out 1 APB2 Master [2]i£ #1555
master_pready2 in 1 APB2 Master [2]i & i 55
; N APB2 Master [2]
master_prdata2 in [31:0] APB2 Master [2]i2 515 5
master_pslverr2 in 1 APB2 Master [2]f& i kM55
master_psel3 out 1 APB2 Master [3]i& {55
master_pready3 in 1 APB2 Master [3]# & 55
; N APB2 Master [3]
master_prdata3 in [31:0] APB2 Master [3]i 15 5
master_pslverr3 in 1 APB2 Master[3[f& i R 5 =
master_psel4 out 1 APB2 Master [4Ji£#(55
master_pready4 in 1 APB2 Master [4]4E %55
: — APB2 Master [4]
master_prdata4 in [31:0] | APB2 Master [4]i 555
master_pslverr4 in 1 APB2 Master[4][f& i RIS =
master_psel5 out 1 APB2 Master [Sli£ #1555
master_preadys in 1 APB2 Master [5]#E & 4755
; N APB2 Master [5]
master_prdata5 in [31:0] APB2 Master [5]5#E1(E 5
master_pslverrs in 1 APB2 Master[5]{& % k(s 5
master_psel6 out 1 APB2 Master [6]i& {55
master_pready6 in 1 APB2 Master [6]#E &I 5 5
. N APB2 Master [6]
master_prdata6 in [31:0] APB2 Master [6]3: 5515 5
master_pslverré in 1 APB2 Master[6]1% i kM5 5
master_psel7 out 1 APB2 Master [7TJi£#5 5
master_pready7 in 1 APB2 Master [71#E & 55
- —— APB2 Master [7]
master_prdata7 in [31:0] | APB2 Master [7]E 4415 5
master_pslverr7 in 1 APB2 Master[ 715 WE 5
master_psel8 out 1 APB2 Master [8i£ 55
master_pready8 in 1 APB2 Master [8]#E & 1755
: o APB2 Master [8]
master_prdata8 in [31:0] APB2 Master [8]i (5
master_pslverr8 in 1 APB2 Master[8]f& 4 KW (5 5
master_psel9 out 1 APB2 Master [9)i£ (55 APB2 Master [9]

IPUG932-1.0
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1 fA4EH 1.4 ARG RIEST
B 110 (A iR BIVEL 2N
master_pready9 in 1 APB2 Master [9)E & 1755
master_prdata9 in [31:0] APB2 Master [9]i 45 5
master_pslverr9 in 1 APB2 Master[9)4& i Kk AE 5
master_psel10 out 1 APB2 Master [10Ji£ (55
master_pready10 in 1 APB2 Master [10]#E & U5 5
. T —— APB2 Master [10]
master_prdatal0 in [31:0] | APB2 Master [10]E:#7 15
master_pslverr10 in 1 APB2 Master[10[/& 4 KI5 =
master_psel1l out 1 APB2 Master [11]i% %155
master_pready11 in 1 APB2 Master [11J#E& 155
. T — APB2 Master [11]
master_prdatall in [31:0] | APB2 Master [11]i$#E 155
master_pslverrll in 1 APB2 Master[11]f£ %2k M55
master_psel12 out 1 APB2 Master [12]i (55
master_pready12 in 1 APB2 Master [12]#E & 1F15 5
) — — APB2 Master [12]
master_prdatal2 in [31:0] APB2 Master [12]3: 55 5
master_pslverrl2 in 1 APB2 Master[12)f£ % R 1E =5

14 R&HiFES

Gowin_EMPU(GWINS-4C) RA X IHES 1T, Wk 1-2 Fiow.

* 12 ARG RFESH T
Resources _ DSP
i i LUTs Registers BSRAMs
Configuration Macros
MCU Core Minimum 145 116 0
MCU Core Default + Peripherals 468 285 8 0

IPUG932-1.0
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2 AT 1.5 3R 5S

2 BfitRiE

1.5 BHIFE

DK-START-GW1NS4 V1.1

GWI1NS-LV4CQN48C6H

® DK-START-GWINSR4 V1.1
GWINSR-LV4CQN48GC6H

® DK-START-GWINSER4 V1.1

GWINSER-LV4CQN48GC6H

1.6 BRI

Gowin_V1.9.5.01 Beta /% L FhA,

1.7 IP Core Generator

Gowin =JEH 4] IP Core Generator, f-THc & =4
Gowin_EMPU(GW1NS-4C)fg % it .

IP Core Generator #4161 5%, 2% SUG284, Gowin IP Core
Generator 14655 .

1.8 Programmer
Gowin F#3 4 Programmer, > §f Gowin_ EMPU(GW1NS-4C)fi#i{4 %

THSIR T 3.
Programmer 34 H 7%, 1527%5 SUG502, Gowin Programmer H
FERF .
SLALS =]
1.9 Witz

Gowin_EMPU(GW1NS-4C)f# 5 i A%

® |P Core Generator it & f17=4: Gowin_EMPU(GW1NS-4C)ff 4% it,
SN YHT T

® =tk Gowin EMPU(GWINS-4C), S A /R B, e o 5 H
it 5 Gowin_EMPU Top Module;

IPUG932-1.0 7(30)



http://cdn.gowinsemi.com.cn/SUG284.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

2 AT 1.9 Witiifs

VIHER L AR 5 2 55

Synplify Pro 5 GowinSynthesis %34 ;

Place & Route fii i ffizk, 7= AEM A

Programmer F#i%7i%] GWINS-4C/GW1NSR-4C/GWI1NSER-4C.

IPUG932-1.0 8(30)




3 TFERAR

1.10 TrEfz

TIEHRR

1.10 TE8E
1.10.1 BT

XTI Gowin = YRE A, EFZEHEAS “File > New... > FPGA Design
Project”, 1l 3-1 Fizr.
[#l 3-1 8|3 FPGA Design T2

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

N

Recent Projects:

S rf&;-

Quick Start

= =

New Project... Open Project... Open Example Project...
E} Projects -

=5 rrGa Design Project

S . . onstraints Editor
E;-j Verilog File

.....

.

-
. st 4 en

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

IPUG932-1.0
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3 TFERAR 1.10 TFE6&

1.10.2 RETEZHMEBEE

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

1.10.3 yEFF {4

1% Series. Device. Package. Speed 1 Part Number, 1 3-3 fif

>l

DL & T A, DK_START _GWINS4 V1.1 % A, W ST

|

N
7

o

Series: GWINS

Device: GWI1NS-4C

Package: QFN48

Speed: C6H

Part Number: GW1NS-LV4CQN48C6H

IPUG932-1.0 10(30)




3 TREHR

1.10 TrEfz

& 3-3 iEERH

Project Wizard x

Select Device
Project Name

B Select Device Specify a target device for your project
Eilter
Series: | GWINS 4 |||pevice:  [GwiNs-ac s
Package: [QFN4B S l
Speed: [CGH s l
Part Number -~ Device Package Speed \Voltage 10 LT f
GWINS-LV4CQN4BCEH GWI1NS-4C QFN48 CeH LV 38 4608 3

[+]

1.10.4 SER L2632

SERLARGNEE, @i 3-4 B
& 3-4 e L2603

Cancel

Project Wizard x

: Summary
Project Name
Select Device Project
= Summary Name: gowin_empu

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

Device
Part Number: GWINS-LVACON4BCEH
Series: GWINS
Device: GWLINS-4C
Package: QFN48
Spead: CBH

< Back H Finish

l [ Cancel

IPUG932-1.0
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3 TFERAR

1.10 B

1.11 BEHE T

(¢

f# /i IP Core Generator 7% Gowin_ EMPU(GW1NS-4C)ffif}: % it
EPESE A “Tools > IP Core Generator 8% T. &A% “IP Core Generator”

), FIJF IP Core Generator.

1#%$E “Soft IP Core > Microprocessor System > Hard-Core-MCU >

Gowin_EMPU(GW1NS-4C) 1.0”7, & 3-5 fiiir.
3-5 3 Gowin_EMPU(GWI1NS-4C)

Name Version
Hard Madlle Gowin EMPU

BandGap
cLock
os? Information
13C
Memory Type: Gowin_EMPU
sPmI X
\ear Elach Vendor:  GOWIN Semiconductor

I Soft IP Core | summary: Gowin_EMPU is a System-on-Chip FPGA device that embeds MCU hard core, Gowin FPGA Fabric as well as other standard
DSP and Mathemathics peripherals and featured hard cores, including 32K-Byte FLASH and configurable 2K-Byte or 4K-Byte or 8K-Byte or 16K-Byte
Interface and Interconnect SRAM. The MCU contains a low power, low cost and high-perfermance ARM Cortex-M3 32-bit RISC. The flexible FPGA Fabric
Memory Control serves as user programmable peripherals, or soft-core IPs.

| = Microprocessor System |

Allinternal block and sub-block functions of the Gowin_EMPU, including the MCU(with supporting AHB/APB Bus

[ = Hard-Core-MCU

| System/Extension Ports and Standard Peripherals - GPIO/UART/Timer/RTC/Watch-Dog), FPGA Fabric (with BSRAM, User Flash,

IPUG932-1.0

Sub-Memory Controller, rich clock and flexible Logic Resources) and JTAG Config-Core are all designed around the ARM Cortex-

in_EMPU(GWINS-4C) 1.0 M3 processor core. The ARM Cortex-M3 processor provides the core for high-performance, low-cost platform that meets the

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

17 Gowin_EMPU(GWINS-4C)IC B L, RALEHME 3-6 Fiax.
HpE IR RGEN, HPARUECE: REKEDR, EXEHITIT

IR EATHCE -

F P AT DOR BRRC B AR, GUFE:

TPIU

NVIC: 6 NH F H i Ab (S 5 USER_INTO~5

AHB2 Slave: FPGA W R 41T LAY & AHB2 Slave F F X4
AHB2 Master: FPGA A% 247 LY & AHB2 Master H i &
GPIO

UARTO 1 UART1

RTC

SRAM: FRILIACE N 2KB. 4KB. 8KB ¥ 16KB, ZRi\ N 16KB
12C: FPGA W R4t 12C Master

SPI: FPGA Wi R 4t4 % SPI Master

APB2 Master[1-12] : FPGA W#Z&R4 ] LAY & 12 4~ APB2 Master H
Ik e

12(30)




3 TFERAR

1.10 B

& 3-6 R EHE
o0 GowinEMPU X

File

Create In:

Module Name:

Synthesis Tool:

Target Device: GWI1NS-LV4CQNA8CS/14

Jhome/liukai/gowin_empujsrc/gowin_empu

Gowin_EMPU_Top

File Name: | gowin_empu

GowinSynthesis

+ | Language: [Verilog

Gowin_EMPU(GW1NS-4C), Z%ific & k1,

MCU I
" |TAG IF ;
MG Config-Co
DAp 1 T re
Cortex.M3
L TPIU IF
TPIU
Bus Matrix .
FPGA Fabric
. |USER_INTIO-S]
hIE
AHBZ Slave Extensi :I )
ave Extension AHE2 Slave SRAM FLASH
TR AHB2 Master Extension Py—
LITE SRAM/FLASH IF
BUS Err— GPIO IF
L ="
Clack/Reset
AHBZAPE ki Clock/Reset
APBEZ Extension IF
APEL APBZ APD2
Bridge
UARTO IF
Timerd UARTO |-
APBZ
UARTL IF I2c Pl Master[1.12]
Timerl UARTL
L
RTC IF
‘mnnou )%‘){ RTC |.I<
[ ° Cancel

&=

mE 3-1 s

& 3-1 RGELEIER

i B A T it

Enable TPIU ffifE TPIU, BRIAKHI.

Enable USER_INT_0O fEREF P I AL A5 5 (0], BRINIE M.
Enable USER_INT_1 fEREF P T AL A 5[], BRINKE M.
Enable USER_INT_2 fEREF T b A 5 [2), BRINKE M.
Enable USER_INT_3 R P AL ERAE S [3], BRARHL.
Enable USER_INT 4 fEREH 7 I Ab A5 5 [4], BRINKE .
Enable USER_INT_5 ffiRe P AL ERAE S [5], BRACH.

Enable GPIO

ffife GPIO, ZRIAFKH].

Enable UARTO

{fifit UARTO, ZRIAKH.

Enable UART1

{fifit UARTL, ZRIAKH.

Enable RTC

ffifit RTC, BRIAKH,

IPUG932-1.0
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A B 126 150 Eiipa

Enable AHB2 Master ffi58 AHB2 Master Fl ¥ Jg 4z, BRI
Enable AHB2 Slave fi5E AHB2 Slave H ¥ fg4z 1, ERIAGH
Enable 12C ffifit 12C Master, ZRIAEH.

Enable SPI f#ifE SPI Master, ERiAKH.

Enable APB2 Master 1 ffife APB2 Master [1]F /¥ 0, BRARH.

Enable APB2 Master 2 ffifie APB2 Master [2]F /¥ 10, BRARH.

Enable APB2 Master 3 ffifie APB2 Master [3]F /¥ 0, BRIARH.

Enable APB2 Master 4 ffifie APB2 Master [4]F /¥ 0, BRIAH].

Enable APB2 Master 5 ffifie APB2 Master [5])F /¥ 0, BRAH].

Enable APB2 Master 6 {fige APB2 Master [6]H ¥ @11, BRIASCH].

Enable APB2 Master 7 ffige APB2 Master [7])H ¥ @1, BRIAGH.

Enable APB2 Master 8 ffife APB2 Master [8])H ' # @ #: 11, BRIACH].

Enable APB2 Master 9 ffige APB2 Master [9)H 7 # @ #:11, BRIASCH].

Enable APB2 Master 10 | f#ifit APB2 Master [10]/H /¥ @411, BRiAEH] .

Enable APB2 Master 11 ffigE APB2 Master [11]/ /¥ @0, BRIAEH .

Enable APB2 Master 12 ffife APB2 Master [12]H ¥ @0, ERIAKMA .

SRAM Size fit & B s 7% 2% Size, mLAFCE N 2/4/8/16KB, ZRil 16KB.

1111 TPIU &
MWHEFTH TPIU, " PLEHECE TPIU, WK 3-7 .

UR &SR Enable TPIU, ] Gowin_ EMPU(GWINS-4C)3Z £ TPIU, 2k
_U\a\%rjjo

IPUG932-1.0 14(30)
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& 3-7 TPIU fic &
. TPIU x
TPIU 5o
5T
Trace Port Interface Unit, works with debug
information from all trace units, then sends to
extern to capture hardware signals.
— sys_clk trace_clk [—
= reset_n trace_data[3:0] - - =
Configurations
Configuration
¥| Enable TPIU

iF
Gowin EMPU E]

|°§ancel|| 69!( |

1.11.2 NVIC E¢ &

M7 NVIC, AT LLEHRACE H P kb 3455 USER_INT_0~5, fF

9 FPGA W R G H ¥ AN s 4 W A PR D e 1) T ab 345 5, an &

3-8 Fli/n .

® ikt Enable USER_INT_0, | Gowin_EMPU(GWI1NS-4C)Z £ H
JHR W AL S [0], BRINCHA.

® NHiEFE Enable USER_INT_1, U Gowin_EMPU(GWI1NS-4C)3Z#FH
PRI RS S L], BRIA S

® L FE Enable USER_INT_2, | Gowin_EMPU(GWI1NS-4C)3Z#FH
PR S [2], BRIA G

® 5L FE Enable USER_INT_3, | Gowin_EMPU(GWI1NS-4C)3Z#FH
FUR B AR S [3], BRIA G .

® ' i%F Enable USER_INT 4, | Gowin_EMPU(GW1NS-4C)37 £ H
JR W AL EE S 4], BRIA G

® ' i%F Enable USER_INT_5, | Gowin_EMPU(GW1NS-4C)37 £ H
FR WAL S [5], BRIACH

IPUG932-1.0 15(30)
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& 3-8 NVIC it &

x

b8 NVIC

NVIC &

of Gowin_EMPU to FPGA Fabric.If user

extends soft-core peripherals, USER_INT_0~5

can be as interrupt signals for soft-core
— sys_clk peripherals.
= resel n m
¥ user_int 0 Configuration
—®|user_int_1 ¥ Enable USER_INT_0
— user_int 2 | Enable USER_INT 1
—m user int_3 + Enable USER_INT_2
—o| user int 4 ¥ Enable USER_INT_3
o ucer int s ¥| Enable USER_INT 4

¥ Enable USER_INT_5
Gowin EMPU & 1&
‘ egancel ‘ | GQK
1.11.3 GPIO fic &

Mt H GPIO, WLLIEHEALE GPIO, fnk 3-9 Fik.
I3 i% £ Enable GPIO, ] Gowin_ EMPU(GW1NS-4C) % ¥} GPIO, Bt
WK

IPUG932-1.0 16(30)
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1.10 B

& 3-9 GPIO it B

GPIO
gpiol15:0] [
Gowin EMPU
1.11.4 UART B2 E

A
By

Gowin_EMPU contains a set of GPIO,which can
be accessed and controlled through AHB bus.
The GPIO block interconnects with the FPGA
Fabric where user implements general purpose
I/O functions. This AHE GPIO is a general-
purpose |/O interface unit and provides a 16-bit
I/O interface.

Options

Configuration

¥ Enable GPIO

|°§ancel‘| ;QK ‘

X ¥ UARTO B UART1, A PLEFEACE UARTO Al UARTL, WK

3-10 flrRe

® 1'% F Enable UARTO, ] Gowin_ EMPU(GW1NS-4C) 3 #f UARTO,

ENVCNEIP

® 1'% F Enable UART1, ] Gowin_ EMPU(GW1NS-4C) ¥ #f UART1,

CNYCNEIE

IPUG932-1.0
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[E 3-10 UART B E
& UARTO/UART1 b4

UARTO/UART1 o

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

vtk at 921.6Kbit/s.
The APB UART supports 8-bit communication
uarth_txd = without parity, fixed at one stop bit per
— reset n configuration.
= LartD_rud Optians
uartl_tud i

| Enable UARTO

—e{ artl_rxd ¥ Enable UART1

iF
Gowin EMPU E] .

[agancel

Pox |

1.11.5 AHB2 Master/Slave L&

3T H AHB2 Master 8¢ AHB2 Slave, #]LLik#ALE AHB2 Master

1 AHB2 Slave, 41K 3-11 ffius.

® %k Enable AHB2 Master, ] Gowin_ EMPU(GW1NS-4C)> £f
AHB2 Master, ERiARH,

® &L+ Enable AHB2 Slave, Il Gowin_ EMPU(GW1NS-4C) 3 £f
AHB2 Slave, ZRi\xMH].

® AHB2 Master H P4 @ /M5l i & ) S Hihik Bt 5 : - OXA0000000

IPUG932-1.0 18(30)
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1.10 B

&

AHB2 Master/Slave

1.11.6 SRAM i &

IPUG932-1.0

[&] 3-11 AHB2 Master/Slave B0 B

N S N N T N N N S N N A

sys_clk
reset_n
slave_hrdata[31:0]
slave_hready
slave_hresp
slave_hexresp
slave_hruser{2:0]
slave_hsal
slave_haddr{31:0]
slave_htrans[1:0]
slave_hwrite
slave_hsize[2:0]
slave_hburst[2:0]
slave_hprot{3:0]
slave_hmemattr1:0]
slave_hexreq
slave_hmastar[3:0]
slave_hwdata[31:0]
slave_hmasterlock
slave_hauser

slave_hwuser|3:0]

master_hclk
master_hrst
master_hsel
master_haddr{31:0]
master_htrans[1:0]
master_hwrite
master_hsize[2:0]
master_hburst{2:0]
master_hprot{3:0)
master_hmemattr{1:0]
master_hexreq
master_hmaster[3:0]
master_hwdata[31:0]
master_hmastlock
rmaster_hreadymux
master_hauser
master_hwuser[3:0]
master_hrdata[31:0]
master_hreadyout
master_hresp
master_hexresp

master_hruser{2:0]

Gowin EMPU

REEEREEEEREEEEEEEEEEEEE

AHB2 Master/Slave x

The user can extend AHB2 bus to support a high speed peripheral as master, or support
Gowin_EMPU as a slave.Extend AHB2 bus to FPGA fabric, user can design AHB2 high speed
peripherals soft core as master or design Gowin_EMPU as high speed slave.

Options

AHB2 Master

AHB2 Master Address Size(KB)
¥| Enable AHB2 Master 0xA0000000 64

AHB2 Slave

¥| Enable AHB2 Slave

egancel oK

XMEF I SRAM, A LLEFACE SRAM Size, WKl 3-12 ffras.
XA SRAM Size A 16KB, 1] LLi%EFEALE SRAM Size &y 2KB. 4KB.
8KB I} 16KB.

19(30)
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& 3-12 SRAM B B
J

SRAM i
There are four SRAM sizes for Gowin_EMPU.First size is
2KB, uses one BSRAM as SRAM.Second size is 4KB, uses
two BSRAM as SRAM.Third size is 8KB, uses four BSRAM
as SRAM.The other size is 16KB, uses eight BSRAM as
SRAM. The default size is 16KB.

— oy clk

T resetn Options

Configuration

SRAM Size:
Gowin EMPU lﬂ =

4KB

2KB |°§ancel H & ox

1.11.712C i B
XTI 12C, A LLEHECE 12C Master, W& 3-13 s
R % $ Enable 12C, Il Gowin_ EMPU(GW1NS-4C)37 ## 12C Master,
BRI o

IPUG932-1.0 20(30)
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& 3-1312C it B
& 12C »

12C o

Gowin_EMPU contains a |2C block, which can be
accessed and controlled through APB2 bus.

The 12C Block is a fully verified block which can
implement 12C communication. The 12C block
implements 12C protocol.

— sy clk sl -

= resat_n Sda [ -
Options

Configuration

+| Enable 12C

i
Gowin EMPU

|°gancel|| eQK |

1.11.8 SPI it &
X FTIF SPI, A LLESACE SPI Master, U1 3-14 fin.

R %EFE Enable SPI, ] Gowin_ EMPU(GW1NS-4C)3 £} SPI Master,

IPUG932-1.0 21(30)
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B 3-14 SPIEC &
SPI i
iy
Gowin_EMPU contains a SPI block, which can be
accessed and controlled through APB2 bus. The
SPI Block is a fully verified block which can
implement SPI communication. The SPI block
—w{sys clie e implements 5Pl protocol.
— reset_n Sl =i
Options
= miso nss [~
Configuration
¥ Enable SPI
Gowin EMPU E]
| egancel ‘ | 6@( ‘
1.11.9 APB2 Master it &

IPUG932-1.0

Midi$TH+ APB2 Master[1-12], 1] LLEHFCE APB2 Master [1-12], U1
K] 3-15 TR

1%k Enable APB2 Master 1,
APB2 Master [1], ZRILFH].
1%k Enable APB2 Master 2,
APB2 Master [2], ZRINFEH].
U5 1% £ Enable APB2 Master 3,
APB2 Master [3], ZRIAFEH].
U151k £ Enable APB2 Master 4,
APB2 Master [4], ZRINFEH].
U5 1% £ Enable APB2 Master 5,
APB2 Master [5], ZRILFH].
1%k Enable APB2 Master 6,
APB2 Master [6], ZRINFH].
1 5% £ Enable APB2 Master 7,
APB2 Master [7], ERiAKH].
%k $¢ Enable APB2 Master 8,
APB2 Master [8], ZRINFEH].
%1% $% Enable APB2 Master 9,
APB2 Master [9], ZRINFEH].

N Gowin_ EMPU(GW1NS-4C) 3 fF
N Gowin_ EMPU(GW1NS-4C) 3 fF
] Gowin_ EMPU(GW1NS-4C)>Z #F
] Gowin_ EMPU(GW1NS-4C)>Z #F
] Gowin_ EMPU(GW1NS-4C)>Z #F
N Gowin_ EMPU(GW1NS-4C) 3 fF
N Gowin_ EMPU(GW1NS-4C) 3 #F
N Gowin_ EMPU(GW1NS-4C) 3 #F

Il Gowin_ EMPU(GW1NS-4C) ¥ ¥

22(30)
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&

APB2 Master[1-12]

IPUG932-1.0

® ikt Enable APB2 Master 10, Il Gowin_ EMPU(GW1NS-4C) 3 #F
APB2 Master [10], ZRikIKH].
® I'fi%F Enable APB2 Master 11, I Gowin_EMPU(GW1NS-4C) ¥
APB2 Master [11], BRiAKH.
® nHi%kFt Enable APB2 Master 12, Il Gowin_ EMPU(GW1NS-4C) 3 #F
APB2 Master [12], BRiLAKH].
3-15 APB2 Master[1-12]A0 &

Gawin EMFLU

............

AP2 Master[1-12]

Gowin_EMPU contains 12 APB2 Master extension interface, which can be accessed and
controlled through APB2 bus. The APB2 Master [1-12] extension block is a fully verified block

which can extend APB bus to user to design more APB peripherals.

Options

Configuration

APB2 Master
¥| Enable APB2 Master 1
¥| Enable APEZ Master 2
¥| Enable APBZ Master 3
¥| Enable APB2 Master 4
¥| Enable APB2 Master 5
¥| Enable APB2 Master 6
¥| Enable APB2 Master 7
¥| Enable APB2 Master 8
¥| Enable APEZ Master 9
¥| Enable APB2 Master 10

¥| Enable APB2 Master 11

¥| Enable APB2 Master 12

Address

0X40002400
0X40002500
0X40002600
0X40002700
0X40002800
0X40002900

Size(Byte)
256
256
256
256
256
256

0X40002A00 256

0X40002B00 256

0X40002C00 256

0X40002D00 256

0X40002E00

0X40002F00

256

256

legancel

P |

APB2 Master [1-12]H P ¥ R AR 24 SR bk s, ik 3-2 flos .
3% 3-2 APB2 Master [1-12]& it 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

23(30)
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1.12 it

APB2 Master

Address Size(Byte)
11 0x40002E00 256
12 0x40002F00 256
11110 ZETREE

58 % Gowin_ EMPU(GWINS-4C) I fERl B 5, k=4
Gowin_EMPU(GW1NS-4C)# kit 1)45-& 1.5 Synplify Pro 5%
GowinSynthesis, I 3-16 ffizx.

3-16 FETRARE

File

Target Device: GWI1NS-LVACQN48CEH

Create In: fhome/liukai/gowin_empu/src/gowin_empu

" | synplify Pro
SOIGEHLRL LR GowinSynthesis

File Name: | gowin_empu

Language: [Verilog

Mcu
» JTAG IF !
-Col
onp { JTAG Config-Core
Cortex-M3
TPIUIF
Bus Matrix )
FPGA Fabric
USER_INT[O-5]
NVIC
AHBZ Slave Extension SHAM ELASH
AHE AHB2Z Master Extension
LITE SRAM/FLASH IF
s
m Clock/Reset T
g?k APBZ Extension IF v
Bridge
UARTO IF
Timerl f
Timerl f LIARTL UARTL IF
. { o

Qe [ |

1.12 APt

2% Gowin_ EMPU(GWINS-4C)i & J5, 774

Gowin_EMPU(GW1NS-4C)figiff kit
® s:filfk Gowin_EMPU(GW1NS-4C) Top Module
o SAM M, %% Gowin_ EMPU(GW1NS-4C) Top Module 5 H]

PRI, TR RGE I RTL #it

IPUG932-1.0
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1.13 43R

SECH T RTL it Ja, ARAE(E A AT AR =5 5 A\t (19 10, 7742
YBEEAY S

R BER, 7= RS

R LRI Y2y RO 7, 15%% SUGLOL, Gowin By cti
.
114 ZEEHECE

GiaisicE, Kl 3-17 fs.
® EFR4iA T H Synplify Pro B GowinSynthesis;
® RV SERRTHE B AR, BicE Top Module/Entity;
® MRIEW ISR 8 1%, BCE Include Path.

B 317 A TR E
Synthesize
= Synthesize General
Synthesis Tool: Synplify Pro @ GowinSynthesis

- Place & Route

Top Module/Entity: [Gowin_EMPU_TempIate ]
General

Dual-Purpose Pin Include Path:

BitStream z 7
GowinSynthesis

Verilog Language: lSystem Verilog 2017 S ‘

VHDL Language: [VHDL 2008 = ‘

Looplimit: [ 2000 S
Disable Insert Pad

¥/ Ram R/W Check

i prpIy ‘ ‘ °gancel ‘ W(_)K l

1.15 Z&

1247 Gowin =R 1454 T A Synplify Pro B¢ GowinSynthesis, ¢
B RTL Wit #2546, ik 3-18 Firs.

IPUG932-1.0
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3 TREHR

1.16 A JAR £k

B 3-18 84

GOWIN FPGA De:

_empu_syn.rpt.html]

.+ File Edit Project Tools Window Help
v = 5 gm
B = #H:c®E & M
Process 3] [+]
| Design Summary =
=+ [77 User Constraints > Synthesis Messages H
‘ Synthesis Messages
- FloorPlanner - Design Settings
. . .
— —Tim'naCorsiraints Fditor - Resource Report Title GowinSynthesis Report
El Synthesize
=l » s Resource Usage Summary Design File fhomeyliukaifgowin_empu/src/gowin_empu/gowin_empu.v
[ synthesis Report Jhomefliukaifgowin_empu/src/gowin_empu_template.v

Netlist File
ace
Place & Route Re

oute

I Program Device

Timing Analysis Report
Ports & Pins Report
Power Analysis Report

Resource Utilization Summary . - . -
GowinSynthesis Constraints File

Timing ; S ; .
GowinSynthesis Verision GowinSynthesis V1.9.5.01Beta

port o Clock Summar
y Created Time Fri Apr 17 11:04:18 2020

¢ Timing Report C ight (C)2014-2020 Gowin Semi ductt
opyrig| - owin Semiconductor
ezl AT et Corporatien. ALL rights reserved.

Performance Summary

Detail Timing Paths Informations

Message

Design Settings

Summary

Top Level Module: Gowin_EMPU_Template

Part Number: GWI1NS-LVACON48C6H

)

(I I

Design | Process | Hierarchy J . Start Page 3% Zi IP Core Generator 3¢ .~ gowin_empu.v 3£ . gowin_empu_template.v 3{ . gowin_empu_syn.rpt.html 3¢

Output @®

Info (DIOO00E) : Register and gate optimizing before inferencing []

Info (DSPOOD1) DSP ncing

Info (RAMODO1 ncing

Info (DI00001) : Run

Info (DIO0007) : Register and gate optimizing before mapping

Info (MAPOD01) : Run tech-mapping

Info (DIO000L) e independent optimization i

Info (SYNOO03) rite post-map netlist to file: /fhome/liukai/gowin_empu/impl/gwsynthesis/gowin_empu.vg

Info (RPTO004) : Write report to file: /home/liukai/gowin_empu/impl/gwsynthesis/gowin_empu_syn.rpt.html L
] Commit

Output | Issues

gA TRMEM L, 152% SUGL00, Gowin = iRHM4H 6w

1.16 H/EHTHLk

PR RS, Kl 3-19 Fs.

IPUG932-1.0

1E1T Gowin =R AL BAT A2k T B Place & Route, 5855 R4k,
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& 3-19 ALk

GOWIN FPGA Designer - [fhome/liukai/gowin_empu/impl/pnr/gowin_empu.rpt.html]

/ FEle Edit Project Tools Window Help

DERE #io® & W

Process (3]
1| Design summary
= [ User Constraints = PnR Messages PnR Messages |l
| FloorPlanner o PnR Details
* ] Timing Constraints Editor o Placer Report Title Gowin PnR Report
= Synthesize P " . N
> Resource Usage Summary Design File _emp _empu.vg
Synthesis Report = = =
Netlist File - 1/0 Bank Usage Summary Physical Constraints File —
= Place & Route o Router Timing Constraints File -
E Place & Route Report o Global Clock Usage Summary GOWIN Version V1.9.5.01Beta
Timing Analysis Report o Global Clock Signals Part Number GWINS-LVACQNABCEH
Ports & Fins Report > Pinout by Port Name Created Time Fri Apr 17 11:07:33 2020
Power Analysis Report
o All Package Pins Legal Announcement Copyright (€)2014-2020 Gowin Semiconductor Corporation. All rights reserved

« Memory Usage

PnR Details

Placer:
Starting Placer:

Placement Phase 0 ... REAL time: 0.22 secs

Placement Phase 1 REAL fime: 0.4 sec: I

(4]
Design | process | Hierarchy | | - Start Page % | & IPCoreGenerator 3¢ | Lt gowin_empu.v b4 7 gowin_empu.rpthtml 3¢
Output
Info (F50001) @ i [+]
Info (F50002) :
Info (PWOOOL) =
Info (cuooog) :
Info (cM0008) = Im|
Info (cmooos) =
Info (cmooos
Info (CM0008)
Info (CMO0O01) = L

Commit

output | Issues

iRk TEMARH T, i55% SUGL00, Gowin = IEHtH A48T .

1.17 T#

1% Fil Gowin Z= 5 B ) Programmer R4, N a5 RS i oA
7E Gowin =YRHAF P E LB IR, FTHF R #4144 Programmer .
. Programmer 22 HE “Edit > Configure Device” B T HA%
“Configure Device” (©2), FTJf Device configuration.
LA GWINS-4C/GWINSR-4C, T #iE Wik & , Wil 3-20 Fis.
® Access Mode TH7%1%, i&# “MCU Mode” &,
® Operation F$7%13%, % Firmware Erase, Program "% 1 5i“ Firmware
Erase, Program, Verify” £,

IPUG932-1.0 27(30)
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& 3-20 884 GWINS-4C/GWINSR-4C FHIiE AL &

i Device configuration ? 2
Device Operation
I hecess Mode: IMCU Mada 'J I
I Operation: IFirmware Erase, Program 'J I
Firmware Erase, Irogram
Programming Options
File name: D:fuser-bak/Users/root/Desktop/zowin_empu. f5 .
Uzer Flazh Initialization
F#/MCU Input Options
Firmware/Binary File: I /user-bakfUsers/root/Desktop/led bin [:]
Save ] [ Cancel ]

221 GWINSER-4C, FHIEWAE, K 3-21 Fimw.
® Access Mode T #1513, #EF “SecureFPGA Mode” i,
® Operation N5, ¥ “Firmware Erase, Program Securely ” % i .
& 3-21 £84F GWINSER-4C T&#EE &

! Device configuration M

Device Operation

Access Mode: SecureFPGA Mode v

Operation: Firmware Erase, Program Securely v

Firmware Erase, Program, Verify with Security(One Time Programmable For
Key Authentication Code)

Programming Options

File name: .ser-bak/Users/root/Desktop/mcu_test/m3_4c/zowin_empu. fs | .

User Flash Initialization

FH#/MCU Input Options

Firmware/Binary File: ak/Users/root/Desktop/mecu_test/m3_4c/led. bin G

Save | [ Camcel |

® “Programming Options > File name” &I, FA
Gowin_EMPU(GW1NS-4C) & A i S04 .
® i “Save”, TEAL FEIETICE .

IPUG932-1.0 28(30)
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IPUG932-1.0

Ve
“FW/MCU Input Options > Firmware/Binary File” &1, 5 X\ Gowin_EMPU(GW1NS-4C)
AT g — 3k BIN S0, 3% IPUG928, Gowin_ EMPU(GW1NS-4C) IDE %43
xF.
56 /% Device configuration J5, i Programmer T. Hf=
“Program/Configure” ("), 5% Gowin_EMPU(GW1NS-4C)] F#.
NEAKAF Programmer {751, i 2% SUG502, Gowin Programmer
iRk L
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4 253t

e

Gowin_EMPU(GWI1NS-AC)# LM {1 22 it , Wl BRI T~ 2%
wit, AT EERR I N 2w
cdn.gowinsemi.com.cn/Gowin EMPU V1.0.zip:
Gowin_EMPU\ref_design\FPGA_RefDesign
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