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1 B 24

1.1 RG 588

1.1 RGHEWH

1@1#%1%*’@

Gowin_EMPU(GW1NS-2C), & H MCU W &4l FPGA WiZ &G4
A RS, NE ADC SRR3R, i 1-1 Fios.

B 1-1 RS54

JTAG Port

Microprocessor Unit

1 AHB2 Slave Clock
{ AHB2 Master -

[oar K dIASEE
| samn | FPGA Fabric
Interrupt USER_INT1
B Clock&Reset GRS
' AHB Extension; Sram
AHB nsi A

GPIO IF |

APB2 Extension|IF APB2

Bridge \|/ \|/
Lint Monitor>

12C UART SPI APB2
Soft- Soft- Soft- Master
—r  UARTO — Core Core Core [1-12]
—t  UARTL €—
ADC IF
UART IF
ADC Hard-Core

10 Port

MCU W 24, FE MCU Core. AHB M2k 4k 4:. AHB2APB

Bridge. APB1 2k [ A af 54445 .

FPGA W A4, B1 MCU WIZ RS8P RIEALESHIA . MCU N
Z RGN ERE At s (SRAM) M54 17fitids (FLASH). APB2 Bridge.

APB2 S8 K AR L5 5%
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1B SR 1.2 RGHFE

1.2 RG4S

Gowin_ EMPU(GW1NS-2C), M T 2% :
® MCU W A4
® FPGA W A%

1.2.1 MCU R R %

MCU WHZ R4, fE:
® MCU Core

- ARM Cortex-M3 Core, ARM architecture v7-M Thumb?2 1§ 44241
4, SCFF 16-bit f1 32-bit 544

- DAP (Debug Access Port)
- Bus Matrix
- NVIC (Nested Vector Interrupt Controller)
- TPIU (Trace Port Interface Unit)
® AHB HZ RS SLAMR IR
- GPIO
- AHB2 Master f 4 45
- AHB2 Slave H P ¥ JE 821
® AHB2APB Bridge
® APB HZ R G AR
-  UARTO
- UART1
- Timer0O
- Timerl
- Watch Dog
- APB2 ¥ JE#:1
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1 RS

1.3 RGmH

1.2.2 FPGA R RS

FPGA W A%, ©15:

AR LRI B NS AE A MCU N 22 Gl P el F P aT 47 1k 8%
MCU W RGBT 80, MCU W% m s 452y 30MHz

SHRfESMAN, fFNMCU ARG RS E LGS

2 AN Pl AR EAE S, B R LY R AR A o T A R D e
AHB ¥ i S &A% 1

- SRAM HI FLASH, 1N MCU W% 2 4t (U 70 48 AR 2 A7 il 4%
- 1/ AHB2 Master H /¥ @4z 1

- 1/~ AHB2 Slave f /¥ B4 1

APB2 ¥ @ 11

- SPI Master

- 12C Master

- UART

- ADC Controller

- 124> APB2 Master /1 ¥ 11

Memory

- MCU W RS EURE %2 SRAM Size, AU E A 2KB. 4KB H,
8KB

- MCU WiZ &S84 72 FLASH Size, & 128KB

sl
1.3 &%im 0
Gowin_EMPU(GW1NS-2C) & %tui 15 X, 3k 1-1 Ffiow.
* 1-1 ARG OEX

B 110 (A fihid @ i

sys_clk in 1 RAR M ES

reset_n in 1 RGERNAES

trace_clk out 1 TPIUK 855

TPIU

trace_swo out 1 TPIUEHE W ZZ(E 5
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1 RS

1.3 RGmH

4R I/0 (A ik T @ Ak
trace_data out [3:0] TPIVE R 55
user_int_0 in 1 M Hiiab#E 5 0
— Interrupt
user_int_1 in 1 P b ES 1
gpio inout | [15:0] | A ANFEHES GPIO
uart0_rxd in 1 UARTO# I (E 5
—— UARTO
uart0_txd out 1 UARTORI%(5 5
uartl_rxd in 1 UART1#fE 5
— UART1
uartl_txd out 1 UART1KIEE S
uart_rxd in 1 UARTHEUE 5
—— UART
uart_txd out 1 UART Ki%(E5
scl inout |1 2CHATH B 5
— — I2C Master

sda inout |1 2CHATEIRE S
adc_channel in [7:0] ADCIEERI NG = ADC
adc_vref in 1 ADCZHEHKIE S
mosi out 1 SPIE W &M I NS HAE

%
miso in 1 S ER &S TPNYN & Tl

- SPI Master

=1
sclk out 1 SPIF8l{F 5
nss out 1 SPINE &R E S
master_hclk out 1 Masterf /5 5
master_hrst out 1 Master & 17155
master_hsel out 1 Masteri£ #(5 5
master_haddr out [31:0] Masterti k{55
master_htrans out [1:0] Masterf& 515 5
master_hwrite out 1 Masterist 5 77 [ {5 5

— AHB2 Master

master_hsize out [2:0] Masterf& 4% Size 5 5
master_hburst out [2:0] Master burstz& {55
master_hprot out [3:0] Master{& = #il{5 5
master_memattr out [1:0] Master memattr{s 5
master_exreq out 1 Matter exreqfs 5
master_hmaster out [3:0] Master x5 15 5
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1 REPRSRAY

1.3 RGmH

4R I/O (A iR T @ Ak
master_hwdata out [31:0] Master’s 25 5
master_hmastlock out 1 Master#i € bric (5 &
master_hreadymux out 1 Master hreadymux{s =
master_hauser out 1 Master hauser{g =
master_hwuser out [3:0] Master hwuser{s 5
master_hrdata in [31:0] Masterizt i (5 5
master_hreadyout in 1 Master hreadyout(s 5
master_hresp in 1 MasterfE#riR&SE 5
master_exresp in 1 Master exrespfs =
master_hruser in [2:0] Master hruser{s 5
slave_hsel in 1 SlaveiE #(5 5
slave_haddr in [31:0] Slaveihht{5 5
slave_htrans in [1:0] Slavef&Hi kA5 5
slave_hwrite in 1 Slave 5 77 {55
slave_hsize in [2:0] Slaveft iiESizeE 5
slave_hburst in [2:0] Slave burst2HU(E 5
slave_hprot in [3:0] SlaveffRfF =5 5
slave_hmaster in [3:0] Slave EH bR F1E5 5
slave_hwdata in [31:0] Slave 5 # i {5 5
slave_hmastlock in 1 Slave#iEbricfs 5 AHB2 Slave
slave_hrdata out [31:0] Slave i H 55
slave_hready out 1 Slave#fE & 55
slave_hresp out 1 SlavefE PR S1E 5
slave_hexresp out 1 Slave hexrespfz 5
slave_hruser out [2:0] Slave hruserfz 5
slave_hmemattr in [1:0] Slave hmemattr{s =
slave_hexreq in 1 Slave hexreqfs 5
slave_hauser in 1 Slave hauserfs 5
slave_hwuser in [3:0] Slave hwuserf{s =5
master_pclk out 1 APB2 Masterfi {5 5
master_prst out 1 APB2 Master& {55 APB2 Master [1-12]
master_penable out 1 APB2 Masterffife (5 =
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1 RS

1.3 RGmH

ey i /0 (A Eitipu Jit JE A
master_paddr out [7:0] APB2 Masterhiit {5 5
master_pwrite out 1 APB2 Masteri 5 7 [FIf5 5
master_pwdata out [31:.0] | APB2 Master5#ii{55
master_pstrb out [3:0] APB2 Master s il {5 5
master_pprot out [2:0] APB2 Master{f 4" A5 5
master_psell out 1 APB2 Master [1J{£ 4155
master_pready1 in 1 APB2 Master [1]#E#& i {55
APB2 Master [1]
master_prdatal in [31:0] | APB2 Master [1]iE5#E (55
master_pslverrl in 1 APB2 Master [1]1£ % K5 5
master_psel2 out 1 APB2 Master [2]i& {55
master_pready2 in 1 APB2 Master [2]# & if 55
APB2 Master [2]
master_prdata2 in [31:0] | APB2 Master [2]i##E15 5
master_pslverr2 in 1 APB2 Master [2]& i kM55
master_psel3 out 1 APB2 Master [3[i& {55
master_pready3 in 1 APB2 Master [3]#E & {55
APB2 Master [3]
master_prdata3 in [31:0] | APB2 Master [3]i£i#E15 5
master_pslverr3 in 1 APB2 Master[3]{& % k(5 5
master_psel4 out 1 APB2 Master [4li£#(55
master_pready4 in 1 APB2 Master [4]#E & 4755
APB2 Master [4]
master_prdata4 in [31:0] | APB2 Master [4]i #1515 5
master_pslverr4 in 1 APB2 Master[4]1& 4 (5 5
master_psel5 out 1 APB2 Master [5]i& {55
master_preadys in 1 APB2 Master [5]#E & 455
APB2 Master [5]
master_prdatab in [31:0] | APB2 Master [S]iE%#fi (55
master_pslverrs in 1 APB2 Master[5]f& % k(s 5
master_psel6 out 1 APB2 Master [6]i& {55
master_pready6 in 1 APB2 Master [6]#: & 115
APB2 Master [6]
master_prdata6 in [31:0] | APB2 Master [6]iE#i (55
master_pslverré in 1 APB2 Master[6]1& i KW (5 5
master_psel7 out 1 APB2 Master [7]i£ #5155
master_pready7 in 1 APB2 Master [7]{E & IF5 5 APB2 Master [7]
master_prdata7 in [31:0] | APB2 Master [7]i#(E 5
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1 BRI 1.4 RGHIRGLT
ey i /0 (A Eitipu Jit JE A
master_pslverr7 in 1 APB2 Master[7)4& i KR IAE 5
master_psel8 out 1 APB2 Master [8]i /5 5
master_pready8 in 1 APB2 Master [8]#E & 175 =
— APB2 Master [8]

master_prdata8 in [31:0] APB2 Master [8]iz 45 5
master_pslverr8 in 1 APB2 Master[8]1& i Kk AE 5
master_psel9 out 1 APB2 Master [9JZ£ 4155
master_pready9 in 1 APB2 Master [9]#f % i {5 5

APB2 Master [9]
master_prdata9 in [31:0] | APB2 Master [9]i5#15 =
master_pslverr9 in 1 APB2 Master[9]f% i KI5 =
master_psel10 out 1 APB2 Master [10]i& (5 5
master_pready10 in 1 APB2 Master [10]#E & 1F15 5

APB2 Master [10]
master_prdatal0 in [31:0] | APB2 Master [10]i3#R15 5
master_pslverr10 in 1 APB2 Master[10]f& 4 (5 =
master_pselll out 1 APB2 Master [11]i% (55
master_pready11 in 1 APB2 Master [11]#E %155 5

APB2 Master [11]
master_prdatall in [31:0] | APB2 Master [11]iZ## {5 5
master_pslverrl1l in 1 APB2 Master[11]f& 4 k(s =
master_psel12 out 1 APB2 Master [12]i% 555
master_pready12 in 1 APB2 Master [12)#E & IFE 5

APB2 Master [12]
master_prdatal2 in [31:0] | APB2 Master [12]i#0#{5 5
master_pslverr12 in 1 APB2 Master[12)f& i K15 5

14 REHIFEST

Gowin_EMPU(GWI1NS-2C) RA X IHES 1T, Wk 1-2 Fiow.
£ 12 RERFEST

Resourc
i ) LUTs Registers BSRAMs | DSP Macros
Configuration
MCU Core Minimum 338 243 1 0
MCU Core Default + Peripherals 682 437 4 0
MCU Core Default + AHB PSRAM 1384 948 4 0
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2 AT 2.1 TEfFI L

2 BfitRiE

2.1 FEHIFIR

DK-START-GW1NS2 V3.1: GWINS-UX2CLQ144C5/14

2.2 U

Gowin_V1.9.8Beta & L _FhiA

2.3 IP Core Generator

Gowin =JE¥ 4 1#) IP Core Generator, fT-Hc & flp=4
Gowin_EMPU(GW1NS-2C)f# {4 ¥ it

2.4 Programmer

Gowin F#& 4+ Programmer, 3 #F Gowin_EMPU(GW1NS-2C)f#i {15
THS9R N %, Programmer BAF 55, 152% SUG502, Gowin
Programmer ffi /5 -

2.5 &itHiz
Gowin_EMPU(GW1NS-2C)ffi & i 2 :

® |P Core Generator fit & f17*4: Gowin_EMPU(GW1NS-2C)fififfi%it,
SN YHT LR,

® 1k Gowin_EMPU(GW1NS-2C) Top Module, S AFH /B H 1T,
HERE N S Gowin. EMPU(GW1NS-2C) Top Module;

® WHLZ PRI LI
® 44 T.H GowinSynthesis®Z:ér, A2 M2 301

IPUG517-1.5 8(31)



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

2 AT 2.5 Witiifs

® Place & Route fiJ@ffisk, 4 iLim c:;
® Programmer T #3375 GW1NS-2C/GW1NSR-2C/GWINSE-2C.

IPUG517-1.5 9(31)




3 TFERAR

3.1 TrG)

3.1 T8I
3.1.1 8IETHE

PG A N/ R G S v =

Project”, WK 3-1 fFr.

[#l 3-1 8|3 FPGA Design T2

“File > New

IR

... > FPGA Design

L Elall e s
T - & x
- § 7o
B % o S
Recent Projects:
Quick Start
o New ?
v Projects

:; FPGA Design Project

“ Files
L:} Verilog File
[ vHDL File
U} Physical Constraints File
L\;'a Timing Canstraints File

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

IPUG517-1.5
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3 TFERAR 3.1 TR

3.1.2 ®WET IEZHRMERE

BN LIRS, EHELERE, Wi 3-2 Firs.
3-2 T IZAMRMEZE

W Project Wizard *

Project Name
E> Project Name

Sealact Device 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.
aummary

MName: |gowin_empu |

Create in: |F:\ |

[] Use as default project location

Next = Cancel

3.1.3 & FEHBHE
& “Series”. “Device”. “Package”. “Speed” ! “Part Number”,
ﬁﬂg] 3'3 ﬁﬁi_\‘o

PLEAT T & T A, DK_START _GWINS2 V3.1 &% A, W ~Fr
7INo

® Series: GWI1NS

® Device: GWINS-2C

® Package: LQFP144

® Speed: C5/14

® Part Number: GW1NS-UX2CLQ144C5/14

IPUG517-1.5 11(31)




3 TR 3.1 Liefs
A,
[ 3-3 R
W Project Wizard X
Select Device
Project Name
E» Select Device Specify a target device for your project
Summary Filter
Series:  |GWINS *  Device: GWINS-2C -
Package: LOQFP144 A
Speed: C5/14 -
Part Number Device Package Speed  \Voltage 10 LuT FH
GWITNS-LX2CLO144C5/14 GWINS-2C LOFP144 C5/14 Lx 96 1728 13

GW1NS-UX2CLQ144C5/14 GWINS-2C LOFP144 cspa Jux | 6| 1728] 13

£ >
=< Back Next = Cancel
— nﬁl
3.1.4 5T LT
2 e {m h—
SR LRI, WK 3-4 s,
= =}
& 3-4 SeR TiEf@
W Project Wizard *
Summary
Project Name
Select Device Project
Name: gowin_empu
Eb Summary Directory: F:\
Source Directory: F:\gowin_empu'src
Implementation Directory: F:gowin_empuiimpl
Device
Part Number: GWINS-UX2CLQ144C5/I4
series: GWINS
Device: GWINS-2C
Package: LQFP144
Speed: C5/I4
= Back Cancel

IPUG517-1.5
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3 LR 3.2 B i

3.2 Bt

i F IP Core Generator =4 Gowin_ EMPU(GW1NS-2C)figif4- ¥ it .

EPEE AL Tools > IP Core Generator 8¢ .2 £~ IP Core Generator
“2w”, ¥THF IP Core Generator.

#%$E “Soft IP Core > Microprocessor System > Hard-Core-MCU >
Gowin_EMPU(GW1NS-2C) 1.47, i 3-5 flizr.

& 3-5 i%£#F Gowin_EMPU(GW1NS-2C)

WAy GOWIN FPGA Designer - [IP Core Generator] - o
L Hle Edit Project Tools Window Help _ax
. M
5 i 01 oo $R
Design 5 x

Target Device:  GW1NS-UX2CLQ144C5/14.

v gowin_empu - [FAgowin_em...| [ &

[&] swins-uxeciqiaacsia .
Name Version Gow'n E M PU

BandGap Information

CLOCK

Dsp Type: Gowin_EMPU

13¢ Vendor: GOWIN Semiconductor

10

MIPI_DPHY RX

Memory Summary

SPMI

User Flash Gowin_EMPU is a System-on-Chip FPGA device that embeds Microprocessor Unit
v Soft IP Core hard core, Gowin FPGA Fabric as well as other standard peripherals and featured

DSP and Mathematics hard cores, including USB2.0 PHY, ADC, 128K-Byte Flash and configurable 2K-Byte
nter onne« 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.

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

14 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 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 meets the needs of minimal memory v
Design  Process  Hierarchy v Start Page Design Summar; y = IP Core Generator [x]
Console 8 X
%
Console  Messag

M+ T Gowin_ EMPU(GWINS-2C) & 4t lid Bk i, i 3-6 i,

Hrp BIRBREGE RGO, AP AL E,; REKES, X%
TR AT HC . o

F AT DU BRI B p s, L.
® TPIU
® Interrupt: 2 MM HBTALEAE S USER_INT_O A1 USER_INT_1
® AHB2 Slave: FPGA W% R4t r LAY & AHB2 Slave FH F %
® AHB2 Master: FPGA W% R4 1] LLY & AHB2 Master H J7 it %
® GPIO

IPUG517-1.5 13(31)




3 LR 3.2 B i

® UARTO il UART1

® Clock: BRIARGEPFIH - HE LRGN

® Sram: FPAECE N 2KB. 4KB 5k 8KB, ERil N 8KB

® |2C Soft-Core: FPGA W R4tk 12C Master

® UART Soft-Core: FPGA W% RSG5/ UART

® SPI Soft-Core: FPGA W% &St %% SPI Master

® APB2 Master[1-12] : FPGA W% R4 r LI¥ & 12 4~ APB2 Master H
I

® ADC Hard-Core: FPGA W R 44K ADC

& 3-6 RGALEiEW

W Gowin EMPU ? X
File
Device:  |GWINS-2C | Part Number: |GW1NS-UX2CLO144C5/14 |

Create In: |F:\gowin_empu\src\gowin_empu |

File Name: |gowin_empu | Module Name: |Gowin_EMPU_Top |
Language: |Verilog ¥ | Synthesis Tool: | GowinSynthesis -
JTAG Port
Micoproc Unit
T JTAG IF it
TRIU

e
FRGA Fabric

m USER INTD -
tntzreupt [ seR Tt CLKERST
ClockfiReset N
7 Sram Flash
AHB ExtznsiondNTEXPO T

AHE LITE |- AHE Fxtension TAREEXPO ] ‘ ‘

BUS AHR To SramfFlaszh IF

e Toam
| %P0 FGroTF ‘ /[ T
EHBZAPE

m UARTD

H-- UART1

Cancel

Gowin_EMPU(GW1NS-2C) R AR B LI, K 3-1 Fix.
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& 3-1 REHCEER
i & 1 150 iR
Enable TPIU ERETPIU, ERIAKI .

Enable USER_INT_0

fEREF] T T AL BEAE 5 (0], BRIAK M.

Enable USER_INT_1

fERE 7 T AL S S 1], BRIASR A

Enable GPIO

fiREGPIO, BRINFKH]

Enable UARTO

{HHEUARTO, ZRIACH .

Enable UART1

fFREUARTL, ERIASEH.

Enable AHB2 Master

{HHEAHB2 Master il ¥ @ #20, BRIAK M

Enable AHB2 Slave

{HHEAHB2 Slave ] P9 @ H: 10, BRiIASCH].

Enable ADC ffREADC, BRiLEH]
Enable UART fEHEUART, BRIAKEH]
Enable 12C ffifEI2C Master, ERI\<H].
Enable SPI f§i§ESPI Master, ERI\ A,

Enable APB2 Master 1

i iEAPB2 Master [1]H1 /7§ e d 1, BRIAK M.

Enable APB2 Master 2

i iEAPB2 Master [2]H1 /7§ e d 1, BRIAK M.

Enable APB2 Master 3

ffGEAPB2 Master [3])H 7 # @11, BRIAKH .

Enable APB2 Master 4

i iEAPB2 Master [4]H1 /7§ g1, BRIAK M.

Enable APB2 Master 5

fiiiEAPB2 Master [S]HI /7§ e d 11, BRIAK M.

Enable APB2 Master 6

ff GEAPB2 Master [6]H 7 # @ #2111, BRIASCH].

Enable APB2 Master 7

{HREAPB2 Master [7]/ 9 B0, ERIAKEH.

Enable APB2 Master 8

{fHEAPB2 Master [8]H ' B4 11, ERINFCH] .

Enable APB2 Master 9

ff GEAPB2 Master [9)H FH @ #2111, BRIASCH].

Enable APB2 Master 10

EHEAPB2 Master [10]f P4 B4 11, BRINKE
il

Enable APB2 Master 11

i HEAPB2 Master [L11/ 9 @10, BRiLE
G

Enable APB2 Master 12

fiiEEAPB2 Master [12]H # E#: 1, ERiASE
Zi 8

Sram Size

fic & H s F4f #sSize, T LAEC & N2/4/8KB, R
i\8KB.

Internal Clock (Default)

P8 A A B IMCU N % RGeS BH, ZRIA.

External Clock (User Self-Defined)

HNERF B E SRR IMCU A% R S8 B
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3.2.1 TPIU fie B

XTI TPIU, wLUERECE TPIU, WKl 3-7 Firw.

W% Enable TPIU, Il Gowin_ EMPU(GW1NS-2C)3#f TPIU, 2t
K.
3-7TPIU B B

o TRIU ? *

TPIU o

Trace Port Interface Unit, works with debug

information from all trace units, then sends to
extern to capture hardware signals.
 f—
o e Configurations
Enable TPIU
s e
x -
0 [

Gowin EMPU

Cancel

3.2.2 Interrupt Bi &

AT H Interrupt, 7T LLEFERC B H P Hh B b 2S5 USER_INT_O fi
USER_INT_1, £ FPGA WHZ R Gt H 7 4 R AN 2% v b b 25 Dy g (14 H Wi
APRAES, W 3-8 flTm .

® 3 iE# Enable USER_INT_0, Il Gowin EMPU(GWI1NS-2C)3Z#H
Pl AL PRAE =[0], BRIAKH .

® ' i%F Enable USER_INT_1, M| Gowin_EMPU(GW1NS-2C)37 £ H
FR AL S 1], BRIA R

IPUG517-1.5 16(31)
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3.2 Wit

[# 3-8 Interrupt L&

“w Interrupt

Interrupt

4 X

&

oy

p——y

There are two user interrupt signal from MPU
Interrupt system to FPGA Fabric.

If user extends soft-core peripherals, USER_INT_0
and USER_INT_1 can be as interrupt signals for soft-
core peripherals,

Gowin EMPU

323 GPIO Bt &

Configurations

Enable USER_INT O
Enable USER_INT_1

M7 GPIO, wLLEFEACE GPIO, fnk 3-9 fow.
% £ Enable GPIO, ] Gowin_ EMPU(GWINS-2C) % ¥} GPIO, Bt

-U\y\%[‘jﬂ o
39 GPIO EL &
£ GPIO ? X
GPIO 3T
where user implements general purpose I/0 ~

functions. This AHB GPIO is a general-purpose
1/0 interface unit and provides a 16-bit /0
interface.

Goowin EMPU

IPUG517-1.5

Configurations

Enable GPIO
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3 TFERAR 3.2 WfEit

3.24 UART &
X7 UARTO B UART1, A PLEFRACE UARTO Al UARTL, Wik
3-10 Fizo
® 4% Ft Enable UARTO, Il Gowin_ EMPU(GW1NS-2C) ¥ ¥ UARTO,
® 4% Ft Enable UARTL, Il Gowin_ EMPU(GW1NS-2C) ¥ ¥ UARTL,
[ 3-10 UART it &
"o UARTO/UART1 ? *
UARTO/UART1 o

asynchronous receiver [ transceiver, which can be
accessed and controlled through APB1 bus.Both
UART supports maximum BALUD rate at

R il 921.6Kbit/s.

The APB UART supports 8-bit communication

. (4 without parity, fixed at one stop bit per
configuration.
o fa—
v
Sy Configurations
Y - Enable UARTD
Enable UART1
-

Gowin EMPU

Cancel

3.2.5 AHB2 Extend Bus B &
3T H AHB2 Slave #% AHB2 Master, 1] LLikFECE AHB2 Slave fl
AHB2 Master, #1/& 3-11 A,

® 'L i%F Enable AHB2 Master, Il Gowin_ EMPU(GW1NS-2C) 3 #¥
AHB2 Master, ERI\IEH,

® N4+t Enable AHB2 Slave, Il Gowin_ EMPU(GW1NS-2C) ¥ #F
AHB2 Slave, ZRi\F<H.

AHB2 Master H '3~ e 45w & L stk 8. 0XA0000000 .

IPUG517-1.5 18(31)
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[E 3-11 AHB2 Extend Bus Bt &

' AHB2 Extend Bus T X

AHB2 Extend Bus o

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.

i

t

Configurations
AHB2 Master
AHB2 Master Address Size(KB)
Enable AHB2 Master 0XA0000000 64
AHB2Z Slave

Enable AHB2 Slave

T O A O A A N O (5 5 O O 1 AN

N P S R EEEN

Gowin EMPU

3.2.6 Clock it &

Wi 4T HF Clock, w LLESEACE MCU W% RSk 8, ik 3-12 Fiirs.

® R %E#E Internal Clock (Default), ] Py&E s AALEE 5 B B R
MCU WAZ I RGN 8. 40, dn S AN 2 R4 A 50MHz, T 355
oKL S ) 25MHz BB E N MCU A I R Gk 8t

® N HikFk External Clock (User Self-Defined), W™ [ & U 4P E N
MCU %I R G

XA A Internal Clock (Default). MCU P i) & Gl 41, &% 4 30MHz.

IPUG517-1.5 19(31)




3 TR 3.2 TR BT
[& 3-12 Clock B &
2w Clock ? *
R
Clock 37
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. v
. Configurations
® Internal Clock (Default)
() External Clock (User Self-Defined)
it l—
Gowin EMPU

3.2.7 Sram il E

MWdFT I Sram, EFFACE Sram Size, 1K 3-13 .
ZRINHT Sram Size y 8KB, 1 LLEEEALE Sram Size y 2KB. 4KB 5%

8KB.
3-13 Sram i &

" Sram

Sram

T >

3

——

Gaowin EMPU

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 BKB.

IPUG517-1.5

Configurations

Sram Size: [B8KB ~

2KB
4KB
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3.2.8 APB2 Extend Bus B{ &

X it 12C Soft-Core 8¢ UART Soft-Core &%, SPI Soft-Core & ADC
Hard-Core 5 APB2 Master[1-12], #] LLEFALE 12C Master. UART. SPI
Master. ADC A1 12 4~ APB2 Master[1-12]/ /¥ @ # 1 .

APB2 Extend Bus fit &, 4% Default Configuration 1 Extended
Configuration

Default Configuration

Default Configuration, %5 ADC. UART. SPI Master 1 12C Master
P EED, Wikl 3-14 Frw.

® ikt Enable ADC, Nl Gowin_ EMPU(GWI1NS-2C)3% #F ADC, ERil
K

® I i%k#* Enable UART, Il Gowin_ EMPU(GWI1NS-2C)¥ £f UART,

® ikt Enable SPI, Il Gowin_ EMPU(GW1NS-2C) ¥ # SPI Master,

® ikt Enable 12C, ] Gowin_ EMPU(GW1NS-2C)3 #F 12C Master,

[¥] 3-14 Default Configuration

APB2 Extend Bus [ X

APB2 Extend Bus %

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

— ) reset sclk —
Enable ADC Enable UART
adc chamnsio] Enable SPI Enable 12C
— adcvref art ted —e
= mizc | pell-
— red dz -

Gowin EMPU

Cancel

IPUG517-1.5 21(31)
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IPUG517-1.5

Extended Configuration

Extended Configuration, 35 APB2 Master [1-12]H ' 8 O &
I, Wl 3-15 Fis .

R 1%& £ Enable APB2 Master 1,
APB2 Master [1], BRiAFEH.

%&£ Enable APB2 Master 2,
APB2 Master [2], BRiA5EH.

R 1% $¢ Enable APB2 Master 3,
APB2 Master [3], ZRiILFH].

R 1% $¢ Enable APB2 Master 4,
APB2 Master [4], ZRINFEH].

1%k Enable APB2 Master 5,
APB2 Master [5], ZRil K.

1% $ Enable APB2 Master 6,
APB2 Master [6], ZRik K.

1%k $ Enable APB2 Master 7,
APB2 Master [7], ZRiAKH.

%+ Enable APB2 Master 8,
APB2 Master [8], ZRiI\FH].

W%+ Enable APB2 Master 9,
APB2 Master [9], ZRINFH].

Nl Gowin_ EMPU(GW1NS-2C) ¢ £F

Nl Gowin_EMPU(GW1NS-2C) > £F

N Gowin_EMPU(GW1NS-2C) 3 #¥

] Gowin_ EMPU(GW1NS-2C) > #F

M Gowin_EMPU(GW1NS-2C) > ¥

1 Gowin_ EMPU(GW1NS-2C) ¥ ¥

1 Gowin_ EMPU(GW1NS-2C) ¥ ¥

M Gowin_EMPU(GW1NS-2C) > ¥

M Gowin_EMPU(GW1NS-2C) > ¥

% $¢ Enable APB2 Master 10, ] Gowin_EMPU(GW1NS-2C) 3 ¥

APB2 Master [10], BRiLKH.

R EFE Enable APB2 Master 11, | Gowin_ EMPU(GW1NS-2C)37 ¥

APB2 Master [11], BRiLAKH.

WREFE Enable APB2 Master 12, I Gowin_ EMPU(GW1NS-2C)37 ¥

APB2 Master [12], BRiLAKH.
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[#] 3-15 Extended Configuration

1 APB2 Extend Bus ? *

APB2 Extend Bus )

The user can extend APB2 bus to support mare peripherals.
APB2 Bridge has extended ADC hard-core, SPI soft-core, 12C soft-core, UART soft-core.
— syl st And provide a 12-APB2 Master for user to load self-defined peripheral soft-core.
— et et
= ke channel ] o
— acke el
wart el [
= o
sl (-
T st Default Configuration  Extended Configuration
wa (-
— e st presdy] Extended Conf "
) xtended Configuration
e st prclata1[310] L
APB2 Master Address Size(Byte)
N st st [ yE
N R . Enable APB2 Master 1 0X40002400 256
— st prelataZ310] mister packd 70] - Enable APB2 Master 2 0X40002500 256
- . nable APB2 Master 3 0X40002600 256
— ] inaster presch3 raser prcls I10) el Enable APB2 Master 4  0X40002700 256
e i1t prelata3310] R Enable APB2 Master 5 0X40002800 256
= masier poben3
e [ [] Enable APB2 Master 6 0X40002900 256
JEE P ——
[— [] Enable APB2 Master 7 0X40002400 256
=] st prelatsd310]
s e [ [ Enable APB2 Master 8 0X40002800 236
JE P
o [] Enable APB2 Master 8 0X40002C00 256
] i gy master e
Enable APB2 Master 10 0X40002D00 256
] st pretatas[3 10] mastr pueh [—e U
N — [ Enable APB2 Master 11 0X40002E00 256
[J Enable APB2 Master 12 0X40002F00 256
Gowin EMPU

APB2 Master [1-12]H 7§ R AN A& B B bk B, 403k 3-2 i

IPUG517-1.5 23(31)
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3.2.9 AHB PSRAM {fie &

IPUG517-1.5

= 3-2 APB2 Master|[1-12] & #bit A&t

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

R 223 F GWINSR-2C, U Gowin_ EMPU(GW1NS-2C) ¥ # MCU
N AZ A% % AHB PSRAM. LA S 151175 30, $2 it MCU N A% #M B % % AHB

PSRAM.
Wit AE

Gowin_EMPU(GW1NS-2C) AHB PSRAM i & i+ f -

® |P Core Generator fit. & fil/=4: Gowin_EMPU(GW1NS-2C), ff fit AHB2

Master;

® |P Core Generator it & 17”4 PSRAM Memory Interface;

® JtT PSRAM Memory Interface, #il AHB PSRAM;

® =41k Gowin_ EMPU(GW1NS-2C) Top Module 1 AHB PSRAM Top

Module.

Gowin_EMPU(GW1NS-2C) AHB PSRAM {4 ¥ i1 i F -

® & Y AHB PSRAM #ifEas 45141k PSRAM_TypeDef;

® E Y AHB PSRAM #fifi- et . AHB2 Master 0OXA0000000;

® £ Y AHB PSRAM #MiB i #% BR Bl ek 4.

24(31)
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BHeERit

Gowin_EMPU\ref_design\FPGA_RefDesign\DK_START_GWI1NSR _
V2.1\gowin_empu_ahb_psram

22 veitdlid, ik 3-3 Prn.

% 3-3 BFSE g IHEAR
SERT g

IP Core Generator/= 4 [

owin_empu.v
gowin_emp Gowin_EMPU(GW1NS-2C) B it

IP Core Generator/= £ fJPSRAM Memory Interface
(CELSany

psram_memory_interface.v

gowin_ahb_psram.v AHB PSRAMBELF 1311

sz4514k Gowin_ EMPU(GW1NS-2C) Top ModuleAl!

gowin_empu_template.v
AHB PSRAM Top Module

gowin_empu.cst i 2 W P2 R
BHsEEit:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\psram
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\psram
PSRAM ETEL &

FI 9T IP Core Generator, #%#¢ Soft IP Core > Memory Control >
PSRAM Memory Interface.

M7 #T 7 PSRAM Memory Interface, 1 3-16 ffi7s.

IPUG517-1.5 25(31)
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[&] 3-16 PSRAM Memory Interface
w
PSRAM M Interf v
emory Interface o
General
Device:  |GWINSR-2C | Part Number: [ GW1NSR-Lx2caN48PC5/14]
Create In: W1NSR_V2.1\gowin_empu_ahb_psram\src\psram_memary_interface
File Name: |psram_memory_inter‘face | Module Name: I{AM_Memory_lnterface_Top|
Language: Verilog ~ | Synthesis Tool: | GowinSynthesis -
ok [ Type Options
) ) psm ci 0] =t fl—
Select Memory
memary_ck [—
] & psmm cic | ok [l— Memory Type: |W955D8MBYA = CLK Ratio: 1:2
v daai3tg) (= Memaory Clock: |50MHz 5 (10 - 166) =-= 20000 ps
ey ) sz sset n| Q) data mach] 20] e
g - Data Bus
= 0 prmm cx i) omd [— Psram Width: Dg Width: |8 -
a0
e 0 pemm dglin it cally [l Memory Address
o _dats vald [ Addr Width:
e 1 sz _rwd S| o a0 pe—
. Accelerate Simulation
[ Simulation
Data Width:
cswidth:  [1 |
Mask Width: [4 |

IPUG517-1.5

Cancel Help

PSRAM Memory Interface &L, 1% 3-4 Fin.

%= 3-4 PSRAM Memory Interface iZTi e &

ic B 176 T3 Je
Memory Type W955D8MBYA
CLK Ratio 1:2
Memory Clock 50MHz
Psram Width 8

Dg Width 8
Address Width 21
Data Width 32

CS Width 1

Mask Width 4

Burst Mode 16
Burst Num 4
Fixed Latency Enable Fixed
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Pic £ 16 T3 JE
Initial Latency 6
Drive Strength 50
Deep Power Down OFF
Hybrid Sleep Mode OFF
Refresh Rate normal
PASR full

AHB PSRAM W8P L E, Wk 3-5 Frx.

%% 3-5 AHB PSRAM HK}$hfic &

eSS AR (MH2)
psram_base_clk 25
psram_memory_clk 50

Gowin_EMPU(GW1NS-2C)i& I i B
Gowin_EMPU(GW1NS-2C), #“UIALE, 1K 3-6 Fir.

£z 3-6 Gowin_EMPU(GWINS-2C)i£ I &

ic B 176 T3 J&
Sram Size 8KB
Enable AHB2 Master Enable
Enable UARTO Enable

3.3 A Pigit

® 52 Gowin_ EMPU(GWINS-2C)EC & &, 74
Gowin_EMPU(GW1NS-2C)#g % it

® =/t Gowin_EMPU(GW1NS-2C) Top Module;

® SAHM PN, %% Gowin_ EMPU(GW1NS-2C) Top Module 5 H]
FIN T, TERGEE M RTL &t

3.4 £95R

SERHH T RTL it a, AR AT AR 5 Zm AN fr t 9 10, 77242
YBEEAY S E
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RS g e A R 2 )
YIEL L R4 075 1E 2% SUGL01, Gowin Wit RER .

3.5 &N &

35.1 Z&iEMELE

CREIETNACE, K 3-17 Fras.
® RIFEW ISR ZA AR, ELE Top Module/Entity;
® RE B I SERR SR8 1E, ECE Include Path:;
® [ii& Verilog Language, #1 System Verilog 2017,

1,
[ 3-17 LREETECE
{# Configuration X
Synthesize
General General
¥ Synthesize Synthesis Tool: (® GowinSynthesis
General

Top Module/Entity: |Gowin_EMPU_temp|ate |

v Place & Route

Include Path: | |

General

Unused Pin

GowinSynthesis
Dual-Purpose Pin

BitStream Verilog Language: | System Verilog 2017 ~

VHDL Language: |VHDL 2008 ©
Looplimit:
[] Disable Insert Pad

Ram R/W Check

[] DSP Balance

[ Show All Warnings

e [

iz4T Gowin =R 44 T. B GowinSynthesis, 52 RTL it 4
&, WK 3-18 Fis.

gGia THMERITE, 2% SUGL100, Gowin Z= A 67 .
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3 TR 3.7 fi (A 4%

B 3-18 84

W GOWIN FPGA Designer - [F\gowin_empulimphigusynthesis\gowin_empu_syn.rpthtmi] - o x
? Gle Edt Project s Window Help -ax
= e R ]
v sx %

[ Design Summary
™~ Synthesis Messages .
~ [ User Constrains ” - Synthesis Messages

Synthesis Details

TR Floortianer
B s Contrais Bt Resource Repoct Ttle Gowinsynthesis Repart
Resource Usage Summa F\gown_emoulsrcaown_emou\gown_erou v
v @ syrthesize 9 o empu_temgiate.
esource Utiization Summa w
Syaehadic Popors Resource Utifization Summary Design File E.m . em«mw‘n mume
Netlist Fle ming Fi\gowin_ GMMGDDZ aecodem
L 4 Place & Route Clock Summary GowinSynthesss Constraints File
. Max Frequency Summary Gowinsynthesss version GowinSynthesis V1.9.88eta
Tining Anabysis Report Detall Timing Paths Informations | Part Number GWINS-UX2CLQ144C5/14
Ports & Pins Report Lo awins2c
Created Tme Tue Jun 22 09:39:53 2021
Pomer Analysis Fepart
e . Legal Announcemant Copyright (C)2014.2021 Gowin Semiconductor Corporation. ALL rights reserved.
ogrem Device
Top Level Module Gowin_EMPU_templata

Running parser.
CPU tine - Oh 0m 0,421, Elagsed tine = Oh O 0430, Peak memary Lsage = 10951208
Running nethst convers;
CPutme - Oh om 05, E\apsen time = Oh Om 0s, Peak memory usage = OMB

Runai o independent optimization:
Optan CPU time = Oh Om 0.0465, Elapsed bme = Oh Om 0.049s, Peak memory usage = 109.512MB
Optmizing Phase 1: CPU tme = Oh Om 0.0315, Elapsad bma = Oh Om 0.0325, Peak memary usage = 109.512MB

Optmizing Phase 2: CPU bme = Oh Om 0.0465, Elapsed bme = 0h Om 0.043s, Peak memary usage = 109.512M8
Runeung infarance
Tr¥artinn Ghaca 0: (O Hima = h fm 0 A1Se_Flancad time = Oh im N 117 Daak mamnn sic3na = 100 S15M8

Dedign  process | Mierarchy v St Page ] Design Summary govin e sy pthemd a
Console ax
[TSSE] InFerring Phase 3 conpleted ~
|Running technical mapping --.
| 160%) Tach-Mapping Phase @ completed
|[65%] Tech-Mapping Phase 1 completed
| 75%] Tech-Mapping Phase 2 completed
|[80%] Tech-Mapping Phase 3 completed
‘[951‘] Tech-Mapping Phase a completed
[95X] Generate netlist Hle “F t\gonctn, eapin\ingi \geeynthesls\gowdn aipy.vg”. completsd
|[106%) Generate report file “F:\gowin_empu\impl\gwsynthesis\gowin_empu_syn.rpt.htnl” completed
|GoinSynthesis Finish !

*

Conscle  Message

3.7 THlEth Lk

1B4T Gowin = VR H 447 JaAi 26 T Place & Route, 58 A & A 22 il
ARSI, i 3-19 Fis .

& 3-19 fEfhZk

40 GOWIN FPGA Designer - [FAgowin,smpuimphpn\gowin empurpthimi - 8 x
Bl £t Project Jook MWindow Holp x
| o) & B
Process 8x %
8 oo Sy PnR Messages
- essage:
v B User Comtraints PnR Messages
PnR Details
8 Foortareer
% Tie Constraints Editor Resource Report Title ‘Gowin PnR Report.
v @ syhesize Resource Usage Summary Design File F\gowin_empu\impl\gwsynthesis\gowin_empu.vg
sage Summa F:\gowin_empu\srcigown_
Synthedis Report 1/0 Bank Usage Summary Physical Constraints File QOWiIn_empu\srcigowin_empu.cst.
Netst file Global Clock Usage Summary Tming Constraints File
bt o GowIN version Vi9ssets
v @ Ploce & Route SobM st et b GWINS-UX2CLQIHACS 14
pi ort Nam . - H L
A Pinout by Port Name
e Al Package Pins Devce SWINE 20
ey - Crested Tme Tue Jun 22 09:41:44 2021
Rorte & Mk Repet Legal Announcement Copyright (C)2014-2021 Gowin Semiconductor Corporation. All ights reserved.

Power Ansysis Report
8 program Device

PnR Details

Running placement
Placement Phase 0: CPU me = Oh Om 0.118s, Elapsed time = 0h Om 0.1185
Placement Phaze 1: CPU tme = Oh Om 0,043z, Elapsed tima = Oh Om 0.0425
Placement Phase 2: CPutme = Oh om 0.115, Elapsed time = 0h omo.1is
Placement Phase 3: CPU ti Om 13, Elapsed time =
Tota Pacemant: G Gme - on Om 15, 53peed tme -

Place & Route Process Running routing
Routng Phase 0: U e = O m 0s Eiapsed time = Oh 0m
Routing Phace 1: COU b - O O 0-309%, EJspsed te - On O 0308

Routing Phase 2: CPU time = Oh O 0.732s; Elspsed time = Oh Om 0.7325
Total Routing. CRU tme = 0n Om 15, Elapsed tme = 0h om 15
Generate output

CPU trme = oh Om 0.2945, Elapsad e = Oh Om 02035

Design  Drocess  Meerarchy v Start Page Design Summary ] gowin_empu_symrpthiml il B ‘gomin_smpu.rpthenl o

Placement and routing completed
|Bitstrean generation in progress.
|Bitstrean generation conpleled
Running power analyst:
{10651 Povar. analyris conpletsd

|Generate file “F:\gowin_empu\impl\pnri\gowin_enpu.power. htal” completed
Generate file * p1\pnr\gowin_empu.pin. hinl" complete:
Generate 116 “F:\goutn_empo\iapl\one\Gowin_eapu. rpt. htal® completed
Generate file °F:\gowin_empu\inpl\pnr\gowin_empu.rpt.txt” completed
Generate file *Fi\gowin_empu\impl\pnr\gowin_empu.tr.html” completed
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Programmer F#AE, T #ASH A

fEm o s IR e e e 8812 T, 4T T #8344 Programmer .
B Programmer 32542 Edit > Configure Device 5% T. E.#% Configure

Device “2”, $TH Device configuration.

® Access Mode i3, iEFF “Embedded Flash Mode” &,

® Operation Fi%1%, %# “embFlash Erase, Program” &g},
“embFlash Erase, Program, Verify” %&£,

® Programming Options > File name #£5i, $A
Gowin_EMPU(GW1NS-2C)fgf &+ S .

® il “Save”, T NEIALIAE, W& 3-20 Frn.

3-20 THIERALE

% Device configuration ? *

Device Operation
focesz Mode: Embedded Flazh Mode -

Operation: embFlash Erase, Program -

Eraze and program the embedded flash Make sure the confiz frequency
must be less than 26Mhz.

Frogramming Options

File mame: |F:/gowin_empu/impl/por/zowin_empu. f= | I .. I

Uzer Flash Initialization

Save Cancal

5% Device configuration J&, . Programmer 1. H A%

Program/Configure ““07, 5S¢ BT R T 31,

N T H Programmer f§ f751%, 2% SUG502, Gowin Programmer

HI e
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Gowin_EMPU(GW1NS-2C)#@& it 1H= 2 it , it ik B2 3k B
&1t cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

Gowin_EMPU\ref_design\FPGA_RefDesign
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