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Gowin_EMPU(GW1NS-4C)iZ. MCU =17 > 25 A & FPGA 227 3 %
T L THERL 7z SoC T3 (M 1-1),

1-1 AT AT —FT 7 F %

MCU
|TAG IF
o } |TAG Config-Core
Cortex-M3 t
TRIU IF
THIL
Bus Matrix .
FPGA Fabric
. USER INT[O-5]
I NWIC
AHBZ Slave Extension
i AHB2 Slave SRAM FLASH
AHB AHB2Z Master Extension |nHBz Master
LITE SRAM/FLASH IF
Clock/Reset
AHBZAPB K Clock/Reset
APE2 Extension IF
APBL APB2 APB2
Bridge
UARTO IF
Timerd LARTO r
— UARTL IF 12c 5Pl Mas?:"[if 12)
Timerl r LIARTL r
RTC IF
Watch Dog RTC

MCU =7 27 AZIE, MCU =7, AHB /S 2 & &% . AHB2APB
7 U ¥, APB1 SR LR L E E N ET,

FPGA 227 v A7 AL, MCU 227 v AT A~DI7 vy 7B
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1A= Ko =TT —%7 7 F 1.2 Y AT L ORE

£y MEBAN. MCU 27 L 25 ADF—# X E U (SRAM) & 145 A E
(Flash). APB2 7'V v ¥ APB2 /N A, B L VAWK /72 & NG £ £,

1.2 3 2 A DR
Gowin_EMPU(GW1NS-4C)iZ 2 >DH 7+ 25 A TR STV E
4
®¢ MCU=7T AT A
® FPGA =7 AT A

1.21MCU =27 VAT A

MCU =7 AT A
® MCU Core :

- ARMCortex-M3Core, 16 £ FB L322y byt y ha
A—Fr4T25ARMV7-M Thumb2 th 5t >y N7 —F% 7 7 F ¥

- DAP (Debug Access Port)
- Bus Matrix
- NVIC (Nested Vector Interrupt Controller)
- TPIU (Trace Port Interface Unit)
® AHB X b JE I
- GPIO
- AHB2 Master LA~ F—7 = — X
- AHB2 Slave LA ¥ —7 = — A
® AHB2APB Bridge
® APB X L AR
- UARTO
-  UART1
- Timer0
- Timer1
- Watch Dog
- RTC
- APB2YLIREA v F—T = — A

IPUG932-2.1J 2(37)




1=Ky =T 7 —%7 7 F

1.3 VAT LAKR—F

1.22 FPGA =27 VAT A

FPGA a7 v A7 A

® KBRS FIZIINEKERIESRNO D7 v v 7 YV — A3 MCU
AT VAT LD a7 — AL UTHERE, F O RERET
200MHZ(F A 2B LT BT =7 Mok - THRAES)

® MCU=7 AT L0ty Mamé LTIty MEEAT]

® JHKERDOHIY
Iilﬁ

® AHBHLEA X —T 2 —A

IAB DILFRNAE I A EZ2 6 DD —HF—HEI| D

IAZRLEL

- MCU a7 RT DT —ZRAEVBITMBTAETT LLTOD

SRAM & L O* Flash
- 120 AHB2 Master L1 & —7 = — X
- 150 AHB2 Slave L3k A 4 —7 =— A
® APB2YLiEA X —T x—2A
- SPI Master
- 12C Master
- 12 ® APB2 Master fLikA v # —7 = — A

® Memory

- MCU a7 VAT LD7 —4% AE U (2KB, 4KB, 8KB. F7-1% 16KB

(ZHERK R HE)
- MCU 27 v 27 LD A% U (32KB)

1.3 AT AF— |k

Gowin_EMPU(GW1NS-4C)> 27 LA DR — F DFE

EEF 111570

£

#11K—+—%
AR 110 g B B sl
sys_clk AT 1 VAT AT g
reset_n ATJ 1 VAT LUy MEE
trace_clk 7 1 TPIUZ v v 7155
trace_data ) [3:0] TPIUT — % G TP
user_int_0 ATJ 1 o —HP—F| ) IALIIE 50 NVIC
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IN—RI =TT —%F7/Fx 1.3 VAT hR— k
AR 110 g Gk EFV2—)b
user_int_1 ATJ 1 2 —HP—F| ) IALIIYE B 1
user_int_2 ATJ 1 2 —HP—F Y IABIPYE 52
user_int_3 AT 1 a—HP—E Y JALILEE 53
user_int_4 AT 1 2 — W —F Y JAZALEEE 54
user_int_5 ATJ 1 2 —HP—F| ) IALLIE 55
gpio AHA | [15:0] | UBAHAES GPIO 110
gpioin AT [15:0] | ILHATIME=
gpioout H7) [15:0] | IWHHEMES GPIO non-I/0
gpioouten H [15:0] | LHHESIA R—T7 UG
uart0_rxd AT 1 UARTOXZ(E15 5
— UARTO
uart0_txd 7 1 UARTOE1E 5
uartl_rxd AT 1 UART1%Z(E15 5
— UART1
uartl_txd 7 1 UARTLE(GE 5
scl A |1 RCT U T TayIEs
- — I2C Master I/O

sda A |1 PCT U T T—HER
sclin AT) 1 PC U TN Tay s AEE
sclout i/ 1 PC U TN 7ay s HIfEE
sclouten ) 1 PCUT I 7uay 7 4%

— I NEE

- I2C Master non-1/O

sdain AT 1 2C U T FT—H ANME
sdaout ) 1 PC U 7N T—2HNES
sdaouten ) 1 PCT U T T—H A x—

TIEE
Mosi H 1 SPIv A& —H A V—T AT)

(=253
miso ATJ 1 SPI~¥ A% — AJJIA V—TH )

S SPI Master

=Rz
sclk H 1 SPIZ7 vy /{55
nss 7 1 SPIA L—7 &G 5
rtc_src_clk AT 1 RTCZ v v 7% RTC
master_hclk Hi 7 1 Master” & v 7 155
master_hrst 7 1 MasterV ¥~ M35 AHB2 Master
master_hsel Hi7 1 MasterZ iRz 5
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IN—F Y =T 7—%7 7 Fx% 13 Y AT L=k
22V /0 U] B! TV
master_haddr 7 [31:0] | Master7 KL &{5%5

master_htrans H7 [1:0] Masterfizik % 1 755

master_hwrite 7 1 Masterfizik 7 ) 541

master_hsize 77 [2:0] Masterfizik 7 — & O A X

master_hburst H 7 [2:0] Master burst®d % A 7

master_hprot H 7 [3:0] Master{x i il 18

master_hmemattr Hi 77 [1:0] Master hmemattr{z =

master_hexreq Hi7 1 Matter hexreqfs =

master_hmaster Hi 7 [3:0] Master % $59

master_hwdata H [31:0] | MasterE & ALT —H

master_hmastlock Hi7 1 Master= > 7

master_hreadymux Hi 77 1 Master hreadymux{z =

master_hauser 77 1 Master hauser(z =

master_hwuser Hi7 [3:0] Master hwuser/z =

master_hrdata AT [31:0] | Masteriit& i LT —#

master_hreadyout AT 1 Master hreadyout(z =5

master_hresp AT 1 Masterfiz 5 R 7

master_hexresp AT 1 Master hexrespfs &

master_hruser AT [2:0] Master hruser{z =

slave_hsel ATJ 1 Slavei® iz 5

slave_haddr AT] [31:0] | SlaveT” KL & {575

slave_htrans AT [1:0] Slavelzik % 1 755

slave_hwrite AT 1 Slave#izi )7 ]38R

slave_hsize AT [2:0] Slavetzik 7 — % DY A X

slave_hburst AT [2:0] Slave burst®d % A 7

slave_hprot ATJ [3:0] Slave s i i AHB?2 Slave
slave_hmaster ATJ [3:0] Slave% f§4

slave_hwdata AT [31:0] | SlaveEXALT —H

slave_hmastlock AT 1 Slaver » 7

slave_hrdata 7 [31:0] | SlavefiAi L7 —#

slave_hready ) 1 Slave#fise T

slave_hresp 7 1 Slave#iz 5k RE
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IN—RI =TT —%F7/Fx 1.3 L AF AK— b
AR 110 e Wi ETV2—)b
slave_hexresp 7 1 Slave hexrespfs &
slave_hruser H7 [2:0] Slave hruser{g =
slave_hmemattr AT [1:0] Slave hmemattr{s 5
slave_hexreq AT 1 Slave hexreqfs =
slave_hauser ATJ 1 Slave hauser(g =
slave_hwuser AT [3:0] Slave hwuser/s &
master_pclk H7 1 APB2 Master® 7 11 v 7 {35
master_prst Hi7 1 APB2 Master U & v Mg
master_penable Hi 7 1 APB2 Master{ *— 7 Vg &
master_paddr H 7 [7:0] APB2 Master7 KL A {5+
APB2 Master
master_pwrite Hi7 1 APB2 Masterifizix 5 [ 81 [1-12]
master_pwdata H ) [31:0] | APB2 Master£ & jALT — X
master_pstrb H ) [3:0] APB2 Master# & jAZ A k1 —
TEE

master_pprot 7 [2:0] APB2 Masterfri#D % A 7
master_psell H7 1 APB2 Master [1]i#R[5 5
master_preadyl AT 1 APB2 Master [1]¥f 52 T

- APB2 Master [1]
master_prdatal AT] [31:0] | APB2 Master [1]V — K7 —%#
master_pslverrl AT 1 APB2 Master [1]32412 2B
master_psel2 7 1 APB2 Master [2];#R15 75
master_pready?2 ANTJ 1 APB2 Master [2]#fii5e T

- APB2 Master [2]
master_prdata2 AT] [31:0] | APB2 Master [2]V — K7 —%#
master_pslverr2 AT) 1 APB2 Master [2]:2418 4l
master_psel3 ) 1 APB2 Master [3&IRE 5
master_pready3 AT 1 APB2 Master [3]#Efi 58 T

- APB2 Master [3]
master_prdata3 AT [31:0] | APB2 Master [3]V — K7 —#
master_pslverr3 A7 1 APB2 Master [3]:3%15 ik
master_psel4 Hh 1 APB2 Master [4]i%1E 5
master_pready4 AN 1 APB2 Master [4]YEfi 5 T

- APB2 Master [4]
master_prdata4 AT [31:0] | APB2 Master [4]) — K7 —#
master_pslverr4 ATJ 1 APB2 Master [4]32412 2B
master_psel5 ) 1 APB2 Master [5]i5R(5 5 APB2 Master [5]
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1N—Ry =TT —%7T 7 F % 1.3 VAT AR — b
AR 110 e Wi ETV2—)b
master_pready5 ATJ 1 APB2 Master [5]%Efi5¢ T
master_prdata5 AT [31:0] | APB2 Master [5]Y — K7 —#
master_pslverrs AT 1 APB2 Master [5]1%13 J< i
master_psel6 7 1 APB2 Master [6];&R (5 5
master_pready6 AT 1 APB2 Master [6] (i 5E T
- APB2 Master [6]
master_prdata6 AT [31:0] | APB2 Master [6]V — K7 — ¥
master_pslverré AT) 1 APB2 Master [6]2515 4l
master_psel7 H7) 1 APB2 Master [7]i&R15 5
master_pready7 AT 1 APB2 Master [7]#fi 58 T
- APB2 Master [7]
master_prdata? AT [31:0] | APB2 Master [7]V — KT — %
master_pslverr7 ATJ 1 APB2 Master [7]2%(5 J:H
master_psel8 H ) 1 APB2 Master [8]EZR(E 7=
master_pready8 AT 1 APB2 Master [8]¥ (i 5E T
- APB2 Master [8]
master_prdata8 AT [31:0] | APB2 Master [8]) — K7 —#
master_pslverr8 AT 1 APB2 Master [8]1%13 Sk
master_psel9 7 1 APB2 Master [9#IR15 75
master_pready9 AT 1 APB2 Master [9]¥ (i 5E T
- APB2 Master [9]
master_prdata9 AT] [31:0] | APB2 Master [9]V — K7 —#
master_pslverr9 AT) 1 APB2 Master [9]:2415 4k
master_psel10 7 1 APB2 Master [10i#R(E &
master_pready10 AT 1 APB2 Master [10]%(i5¢ T
- APB2 Master [10]
master_prdatal0 AT [31:0] | APB2 Master [10]V — KT —%#
master_pslverr10 AT 1 APB2 Master [10]:515 20K
master_pselll Hh 1 APB2 Master [11]8&{R(5 &
master_pready11 AN 1 APB2 Master [11])¥#{H52 T
- APB2 Master [11]
master_prdatall AT [31:0] | APB2 Master [11]V — RT7—#
master_pslverrll AT 1 APB2 Master [11]:515 20K
master_psell2 H 1 APB2 Master [12]8&4R1E =
master_pready12 AT 1 APB2 Master [12]#(#5¢ T
- APB2 Master [12]
master_prdatal?2 AT [31:0] | APB2 Master [12]V — K5 —#
master_pslverr12 AT) 1 APB2 Master [12]2415 2k
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1= =T7 T —F%7 7 F %

1.4 U Y — il & & e

14 Y Y —RAEHAE & HEE

Gowin_EMPU(GW1NS-4C)S 25 LD U ¥ — A il ik & PERE 2 5 1-2

R LET,
K12V Y —AEHE
Resources Frequency
LUTs Registers BSRAMs
Configuration (MHz)
MCU =27 > A7 A 33 19 4 200
MCU =7 v A7 A + 12C Master + SPI
456 282 4 100
Master
MCU =27 > 27 . + APB SPI-Flash
1073 618 4 50
Memory
MCU =7 > X7 A + AHB PSRAM Memory | 1709 1464 4 100
MCU =7 > A7 A + AHB HyperRAM
1163 1008 4 100

Memory
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2 N— Ry =Tt 7 a— 21— Ry = TRER

N—RU=TREFTF7r—

21 N— RU =T RE

® DK-START-GW1NSR4C-QN48G V1.1
GW1NSR-LV4CQN48GC7/l16

® DK-START-GW1NSR4C-QN48P V1.1
GW1NSR-LV4CQN48PC7/16

® DK-START-GW1NSR4C-MG64P V1.1
GW1NSR-LV4CMG64PC7/16

227 "N TR—V gV

T A MFIHI—T 3 0 Gowin_V1.9.11.02 (64-bit),

2.3 IP Core Generator

Gowin ¥ 7 ~ 7 =7 1%, Gowin_EMPU(GW1NS-4C) IP Core % ik$
Y OVRET %79 IP Core Generator # 2t L £4-,

2.4 Programmer

Gowin ¥ 7 7 = 713, Gowin_EMPU(GW1NS-4C)D/N— R T = T 3%
Frovy hA MY —=LT 7 A Va2 X T a— N3 5780 Programmer %
Rt L E 7,

Programmer O F 77151250 CTid, [Gowin Programmer = —4— 7
A F(SUG502)] #ZHRL T ZEW,

25 &®REFT7 a2 —
Gowin_EMPU(GW1NS-4C)/N— R = 7 &5t 7 o —
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2 N— Py =7 EF 77—

2.5 3%F 7 a—

IPUG932-2.1J

IP Core Generator (T & V) #&5% - 45 S 4172 Gowin_ EMPU(GW1NS-4C)
IP Core #BIfED 70 V=7 MIA Y HR—FLET,

22— —FW A &% A R — kL, Gowin_ EMPU Top Module D1 >
AR A =T WA N L E T,
WK & 2 A S TR E 5 2 £97,

ARy —Td 5 GowinSynthesis TERL TRy FU A K« 77 A
NEERLET,

BREMNTET L2 6., BAERRY — /L@ Place & Route #E{TL Tt v
FA R —=LT7 7 A NVEERLET,

vy n— RY—)LCoh b Programmer ZfEHL TE Y FA U —2A4
77 ANEFPGAIZX Vv —RKLET,
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37avel v rU—h 317y r FOERK

37°n V7 b TV —F

31 7u =2 FNDOVERR

311 a7 N OFHHIER

Gowin Y7 by =7 ZH &, A==2—s3—T I[File>New: >FPGA
Design Project] #3R L £ 97(I4 3-1),

B 3-1 FPGA Design 712 ¥ = 7 b DFHIER

9 il @®

Recent Projects:

Quick Start
i New 7 *
“ Projects ~

., FPGA Design Project
¥ Files

_:j Verilog File -

L& VHDL File

_:j Physical Constraints File

o Timing Constraints File v

Create a FPGA design project.
You will be able to add or create RTL sources, run synthesis, B

lace & route, and program your device.
Message P preg ¥

CIOR|ENCRICTO! Cancel

Console  Message

312 7T MR EIRADERE

FuVes MEAL, FuVxs FOSRRERRLET(H 3-2).

IPUG932-2.1J 11(37)




37avel v rU—h 317y r FOERK

X 3-27FaPxs M LENRZADRE

W Project Wizard *

Project Name
E> Project Name
Select 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.
Surmmary

Mame: |gowin_empu| |

Create in: |F:,-" |

[] Use as default project location

MNext = Cancel

3.1.3 T34 ZADTER

[Series]. [Device]. Device Version|, [Package|. Speed]. ¥
J Y TPart Number| %8R L £ 9(IX 3-3),

#i 2 1X. DK-START-GW1NSR4C_QN48P V1.1 B — KDY 7 7 L
YR THA L OBHEOHERITIRO LB Y T

Series : GW1NSR

Device : GW1NSR-4C

Device Version : Any

Package : QFN48P

Speed : C7/16

Part Number : GW1NSR-LV4CQN48PC7/16

IPUG932-2.1J 12(37)




37/ FTUTL— R

31 7v v = FOERK

X 3-3 T34 ZADEIR

W Project Wizard

Project Name
E» Select Device

Summary

Select Device

Filter
Series:

Device:

Device Version:

#no version number is inftial version

Specify a target device for your project

GWINSR ~ | Package: |QFN48P ~
GWIMNSR-4C ~| Speed: C7/16 ~
Any ~

Search;

b= |(0 matches)

Part Number

GWI1NSR-LV4CQN48PCT/16

Device Device Version Package Speed Voltage

= Back ext = Cancel

=4

314 a7 MERDET

IPUG932-2.1J

TuYxr FOERZEET LET(X 3-4),

X 3-4 71

=7 MERDZET

W Project Wizard

Project Name

Select Device

E> Summary

Summary

Project
Name: gowin_empu
Directory: F:\

Source Directory: F:\gowin_empuisrc
Implementation Directory: F:\gowin_empuiimpl

Device

Part Number: GWINSR-LVACQN4BPCY/IG

Series: GWINSR
Device: GWINSR-4C
Package: QFN43P
Speed: C7/1I6

= Back Cancel
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3.2 N— Ry = TEkE
IP Core Generator (Z LV Gowin_EMPU(GW1NS-4C)/~— K = 7 &%
AR L ET,

A ==2—6 [Tools > IP Core Generator| Z#ZZR$T2H ), WV —/LX
—C [ ] %348 LT IP Core Generator # B = ¥4,

[Soft IP Core > Microprocessor System > Hard-Core-MCU >
Gowin_EMPU(GW1NS-4C) 2.0) %% L £ 3 (IX 3-5),

3-5 Gowin_EMPU(GWINS-4C) IP Core M3&R

A GOWIN FPGA Designer - [IP Core Generator] - m]
s Fle Edit Project Tools Window Help -8 x
T g o B =
B Al D®HE @88
Design &8 x 2
Target Device: | GWINSR-LVACQNA8PC7/16
v gowin_empu - [Fyem3_demoigowin_... |[5 -
[&] ewinsR-Lvacan4srci/ie -
Neme verii Gowin_EMPU
Memory -
v Soft IP Core B
Al Information
BackGround Configuration
DSP and Mathematics Type: Gowin_EMPU
Interface and Interconnect Vendor: GOWIN Semiconductor
Memory Control
v Microprocessor System
Bus Bridge Summary
Bus Interconnect
v Hard-Core-MCU Gowin_EMPU is a System-on-Chip FPGA device that embeds MCU hard core,
&% Gowin_ EMPU(GW1NS-AC) 2.0 Gowin FPGA Fabric as well as other standard peripherals and featured hard
. cores, including 32K-Byte FLASH and configurable 2K-Byte or 4K-Byte or 8K-
Peripheral Byte or 16K-Byte SRAM. The MCU contains a low power, low cost and high-
Soft-Core-MCU performance ARM Cortex-M3 32-bit RISC. The flexible FPGA Fabric serves as
Multimedia user programmable peripherals, or soft-core IPs.
SerDes "
< B : > All internal block and sub-block functions of the Gowin_EMPU, including the o
Design  Process  Hierarchy 7 Start Page Design Summary IP Core Generator []
Message 8 x

Console  Message

27N Y w7 LT Gowin_ EMPU(GW1NS-4C) % #i% L % 3°(IX 3-6),

TL—T7T7 K LT2EY 2a— VIR TERWT 74V FOFEY 22—
LT, T —T 7 L TWRWNWEY 22— UT, 7L 7 Y w7 LTHERRT
XAHAEY 22— LT,

Wl CcErEYa—/

TPIU

NVIC : 6 DD —H—E| Y IALIIYE 5-(USER_INTO~5)
AHB2 Slave

AHB2 Master

GPIO

UARTO & UART1

IPUG932-2.1J 14(37)
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® RTC
® SRAM : 2KB. 4KB, 8KB., F7-1%16KB & L CHEFIRE., & 7 /L I
1% 8KB

® [2C: FPGA =27 ¥ A7 A% 12C Master & 1
® SPl: FPGA =7 v A7 A\ZiX SPI Master & ¥
® APB2 Master[1-12] : 12 {E#?» APB2 Master
X367 —%77F%

i Gowin EMPU ? b

General

Device: [GW1NSR-4C |
Part Number: | GW1NSR-LVACQN4BGC7/16 |

Create In: |F:\gowin_empu\src\gmvin_em pu |
File Name: |gowir1_empu| | Module Name: |Gowir1_EMPU_T0p |
Language: Verilog ~
MCU
- - h
TRIU TPIU IF
FPGA Fabric
e USER INTI0-5]

AHB2 Slave Bctznsion N p— SRAM
AHB 2 Master Bdension < AH B2 Master

SRAM/SFLASH IF

GPIO IF

o 4-

APB2 Extension |F -
UARTD IF \L \L
UARTD
= oo | o i mon W=
- ATt UART! IF Master[1-12]

L =
"
=
J ome b RTCIF -
[\ €,

Corce

Gowin_EMPU(GW1INS-4C)DHpA 7L a &K 3-1 IR L £ T,
£ 31ERA S a v

WA 7Y a v i
Enable TPIU TPIU 2B LET. 7744 kCTlEA 7 T,
0 AR 015 AT LET. 7 1
Enable USER_INT 0 =P —E ) ARMEE B0 AN LET, T 7 4
- FTREATTY,
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A7 > a v

Wi

Enable USER_INT _1

2= —E ) AHLBEF AN LET, 77 4L
N T4 7 T9,

Enable USER_INT_2

2 — P —E D ALNIE 1AM LET, 77 4+
FTIEA 7 TY,

Enable USER_INT 3

=P =D ABMBR HRBIZ A L&, T 7 4V
hTIA T T

Enable USER_INT_4

2P ARG BN AN L ET, T 7 4y
KN CiEA 7 TY,

Enable USER_INT 5

=P =D ABWBRH B A L& T 7 4V
hTiA T T

Enable GPIO

GPIO #F#hcLEd, T 74/ FTlEA 7T,

Enable GPIO I/0

GPIO D A EAEMMZLET, T 74/ N TlEA VT
j‘o

Enable UARTO

UARTO #EZhc LEd, T 74/ FTIEA 7 TY,

Enable UART1

UART1 Z G LET, T 74/ FTIEA 7 TY,

Enable RTC

RTC #8%hc LE9, T 74/ hTIEA 7 TY,

Enable AHB2 Master

AHB2 Master iEA v % — 7 = — A 5ZHNZ LE T, 7
T H)V N TIEA T T,

Enable AHB2 Slave

AHB2 Slave il EA v ¥ — 7 = — 25 AN LET, T
7 F )V hTIEA T T,

Enable 12C I2C Master #HZhc LET, T 74/ FTIEA 7 TY,
Enable 12C I/O PCOAHITE=HEIZLETS, T 74 hTlEA T,
Enable SPI SPI Master ZEC LE9, & 74/ s T4 7 TF,

Enable APB2 Master 1

APB2 Master [1[LIEA > ¥ —7 = —AE AN LET,
T 7 AN b TREAT TY,

Enable APB2 Master 2

APB2 Master [2[fE3EA > X —7 = — A& HNZ L ET,
T 7 AN hTREAT TY,

Enable APB2 Master 3

APB2 Master [BfEiEA > % —7 = — A BN L ET,
T 74N N TEA T TT,

Enable APB2 Master 4

APB2 Master [4[JL3E A > Z—7 = — A& HZ L ET,
T 7 AN hTREAT TY,

Enable APB2 Master 5

APB2 Master [S[fEEA > ¥ —7 = — A HNZ L ET,
T 74N NTIEA 7T,

Enable APB2 Master 6

APB2 Master [6JE3EA > ¥ — 7 = — A B HHNZ L ET,
T 7 AN FTEATTY,

16(37)
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WA 7> a v

Wi

Enable APB2 Master 7

APB2 Master [THEIEA > X —7 = — A HHLET,
T 74NV N TIEA 7T,

Enable APB2 Master 8

APB2 Master [8fE3EA > ¥ — 7 = —A&EHIMZ L ET,
F 74N hTIEA T TT,

Enable APB2 Master 9

APB2 Master [QJE8EA > % —7 = —AEHHNZ L ET,
77 AN hTREAT TY,

Enable APB2 Master 10

APB2 Master [10[L3E A % —7 = — XA &2 HN L %
4. T 74N R TIEA T TY,

Enable APB2 Master 11

APB2 Master [MfEEA v % —7 = — A& HFNZ L
T 77 AN B TEATTY,

Enable APB2 Master 12

APB2 Master [12[#53E A v # — 7 = — 2 HN L %
T, T 74NN TIEA T TT,

SRAM Size

2KB. 4KB. 8KB. F7/-1% 16KB & L CTHiRkAIRE. T 7
+/V MZ 16KB T,

3.2.1 TPIU DO#ERK

IPUG932-2.1J

TPIUZ X7 N7 U w7 LCHER L £4(X 3-7),

Enable TPIU #F = v 7425 &, Gowin_EMPU(GW1NS-4C)iZ% TPIU
Y AR—FTDHL212720FET, T 740 FTIEA 7 TT,

3-7 TPIU OHERR

% TPIU ? %
R
TPIU &
Trace Port Interface Unit, works with debug
information from all trace units, then sends to
extern to capture hardware signals.
—] ek [
—] e a1} e Configurations
- ~
Configuration
Enable TRIU
v
Gowin EMPU

17(37)
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3.2.2 NVIC D& fk

IPUG932-2.1J

NVIC 2% 72 U 2 LT USER_INT_0~5 % JLiRSEEEN U JA L

BER L LT 3-8®INTE £,

Enable USER_INT_0 #F = v 7 9% &, Gowin_EMPU(GW1NS-4C)
[T ——E Y IALSIEE S0l AR — FTDH L2 ET, T7
F /v N TlEA 7 T9,

Enable USER_INT_1 Z#F = v 7 4% &, Gowin_EMPU(GW1NS-4C)
T2 —P =RV IARLBE S 2V HR— T 5L 51V ET, 77
AV FTIEA 7 TY,

Enable USER_INT_2 #F = v 74 % &, Gowin_EMPU(GW1NS-4C)
o —F—E D ABIE S 2% A — h T2 LD IR ET, F 7
F /v b TIEA 7 T,

Enable USER_INT 3 #F =~ 7 3% &, Gowin_EMPU(GW1NS-4C)
T — Y —E| Y SABMBE F[B)1 2 AR — F T2 K910 Ed, 77
FV T4 T T

Enable USER_INT 4 #F = v 7 3% &, Gowin_EMPU(GW1NS-4C)
L ——E Y IALIBE S 2 AR — T D L2180 ET, T7
F /v N TlEA 7 T9,

Enable USER_INT 5 #F = v 7 9% &, Gowin_EMPU(GW1NS-4C)
(Fa—HP—=F 0 IABMBEZ[Bl 2V R — b DX IRV ET, T
A/ R TIEA T TY,

X 3-8 NVIC DAERL

"o NVIC ? X

NVIC oo

There are six user interrupt signals from NVIC of
Gowin_EMPU to FPGA Fabric.If user extends soft-
wsrk core peripherals, USER_INT_0~5 can be as interrupt
signals for soft-core peripherals.

Options

Configuration
Enable USER_INT 0
Enable USER_INT 1

b

Enable USER INT 2
L

[ Coakbla LICCD IKIT 2

Gowin EMPU
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3.2.3 GPIO DK

GPIO %77V v LTHEER L £ (X 3-9),

® Enable GPIO #F = v 7 3% &, Gowin_ EMPU(GW1NS-4C)i% GPIO
EYR—FTDHX902R0ET, 7741 FTIEA 7 TT,

® Enable GPIO #F = v 7 L7356, GPIO DX A 72K T £9,

® FEnableGPIOIIO #F =2/ 35&.GPIOIZAE I XA T EVHR— |
THECRDET, TIANALPITIEFov 7 SN TWET,

3-9 GPIO D#ERL

" GPIO ? x

GPIO 2

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 IfO

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

it [l—
Options
] Enable GPIO
oo nable A
Interface:

Enable GPIO I/O

Gowin EMPU

3.2.4 UART D&,

UARTO £ 721X UART1 2 X727 U » 27 L THER L £ 9°([X 3-10),

® Enable UARTO #F = v 73 % &, Gowin_EMPU(GW1NS-4C)i
UARTO 4% E— 92 L9102 3, F744 T4 7 TF,

® Enable UART1 #F = v 7 9% &, Gowin_EMPU(GW1NS-4C)/X
UART1 ZHR— T 5L 9IZRVET, 774/ FTIEAT7TT,

IPUG932-2.1J 19(37)
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X 3-10 UART D#ERL

"w UARTO/UART1 ? X

UARTO/UART1 o

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

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

Options

Enable UARTO
Enable UART1

Gowin EMPU

3.2.5 AHB2 Master/Slave DK

AHB2 Slave £7-1% AHB2 Master # ¥ 7 /L7 U v 7 L CHspk L £ 4
(X 3-11),

® Enable AHB2 Master #F = v 7 4% &, Gowin_EMPU(GW1NS-4C)
I AHB2 Master Z %R — 425KV E£9, 774/ FTIEA T
T, O H—T 2 —AEEL T, EESNE FPGA 1Y v 7
IHEERE A L —7 73 2L LTHREL  MCU 1~ 2 & —F /3 A &
LChEREL 97

® Enable AHB2 Slave #F = v 7 %% &, Gowin_ EMPU(GW1NS-4C)i%
AHB2 Slave #H AR — T 25 X212V £9 .7 74/ T4 7 TY,
DA HE =T 2—A%ZB LU T, MCUITAL—TF /31 R L L THRE
L. FPGAu Vv 7 I~ AX—FT /A4 AL LTHIELET,

® AHB2 Master ®-X— Z2 7 KL X : 0xA0000000,

IPUG932-2.1J 20(37)
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X| 3-11 AHB2 Master/Slave D&k

‘4 AHB2 Master/Slave ? x

AHB2 Master/Slave o0

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.

oy el master ek
—— master_hrst
master s

master_haddd 310)

L O I S O A A A O A A

masier_hians] 0]

master_hite

master huzs 20|

master_ hiburst 20|

master hpmy20]

master hmamattq 10|

master_hewraq

master hmasteq 20]

Options

masier hidst| 216

AHB2 Master

master hmasfock

masier_hreadymu

AHB2 Master Address Size(KB)
MRS s Enable AHB2 Master 0xA0000000 B4
masier s 20]

AHB2 Slave

master heat210]

Enable AHB2 Slave

master hmadyaut

—
—
-—
-
-
-+
-
—
—
—
—
—
—
—
—
—
—
—
—>
—
—

stve_hwsed 0] master_hmsed 20]

Gowin EMPU

3.2.6 SRAM DOHERR

SRAM % % 77V v 7 LT SRAM Size Ak L % 97(1X 3-12),

2KB. 4KB. 8KB., 7713 16KB & L THipkCT& . 5 7 4/ X 16KB
T,

IPUG932-2.1J 21(37)
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X 3-12SRAM D#ERK

o SRAM 7 >
R
SRAM 5]
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 8KEB, uses four
BESRAM as SRAM.The other size is 18KB, uses eight
BSRAM as SRAM.The default size is 16KB.
— e
— Options
Configuration .
SRAM Size:
Gowin EMPLU
3.2.7 I2C O¥ERL

NN2C) %72 U w2 LT I2C Master Z % L £ 97(X 3-13),

® [Enable12C] #F = v 73 % L. Gowin EMPUGWINS-4C)iZ I2C
Master # 9 AR—r+2 L9220 F4, T 74/ FTlEA 7T,

® [Enable 12C| #3R L 7-854 . 12C Master D % A 7 Z Ak Tx 97,

® [Enablel2C1/O) =F = v 7345 &, I2CMaster lIAH 1% A 7%
R=P 2LV ES, 774N P TETF =y 7 SRTVETS,

IPUG932-2.1J 22(37)
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X 3-13 I2C DHERK

i 12C ? X

12C &5

Gowin EMPU contains a 12C 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 protocal.

Options

Enable 12C "~
Interface:

Enable 12C IJO

Gowin EMPU

3.2.8 SPI DAERR

SPl %77 Y v 27 LT SPI Master Z#k L &7 (X 3-14),

Enable SPI 25 = v 7 3% & . Gowin_EMPU(GW1NS-4C)% SPI
Master R — F32 L5120 FF, T 74/ FTIEA 7T,

3-14 SPI OHERR

e SPI 7 =

SPI o

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
5Pl communication. The SPI block implements SPI

— B protocal,
— -
Options
— ) i - -
Configuration
Enable SPI
v

Gowin EMPU

IPUG932-2.1J 23(37)
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3.2.9 RTC DOHERL

RTCAZX 77V w7 LTHKR L9 (X 3-15),

Enable RTC #F = v 7+ % & . Gowin_EMPU(GW1NS-4C)iZ RTC
EYAR—FTDHL912720FET, T 740 FTIEA 7 TT,

A— b rtc_src_clk 2>5? 3.072MHz » 7 7 v 7 A%, RTC NERT
1Hz (2 A S ET

3-15 RTC OHERR

" RTC ? et
RTC R
iy
Gowin_EMPU contains a real time clock block, which
can be accessed and controlled through APB1 bus.
The RTC block is a fully verified block which can
implement real time clock.
—
—
Options
— k
. ~
Configuration
Enabel RTC
v
Gowin EMPLU
3.2.10 APB2 Master MD1#hk

IPUG932-2.1J

APB2 Master[1-12]% % 7 /v 7 1 » 7 LT APB2 Master [1-12] & &k,
Li?“( 3_16)0

® Enable APB2 Master 1 #5F = v 74 % & Gowin_EMPU(GW1NS-4C)
X APB2 Master [1]& AR — b5 L2220 E9, 7 74/ b TlEA
7 TY,

® Enable APB2 Master2 #F = v 7 3% & Gowin_EMPU(GW1NS-4C)
% APB2 Master [2]Z VR — b5 X 512720 £9, 7 74/ hTiEA
7T,

® Enable APB2 Master3 #F = v 7 3% & Gowin_EMPU(GW1NS-4C)
IZ APB2 Master [3]1= A — T2 L9220 E3, 7 74/ FTIEA
7TY,
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Enable APB2 Master 4 % = > 7 4% & . Gowin_EMPU(GW1NS-4C)
IZ APB2 Master [4]Z AR — T2 L9120 £9, 774/ hTIEA
7T,

Enable APB2 Master 5 #F = » 7 4% & | Gowin_EMPU(GW1NS-4C)
X APB2 Master [5]% R — b5 L2220 F9, 7 7 4/ hTlEA
7T,

Enable APB2 Master 6 =~ = » 7 4% & | Gowin_EMPU(GW1NS-4C)
X APB2 Master [6] 2R — b5 X 512720 £F, 7 74/ hTiEA
7TY,

Enable APB2 Master 7 % 5= » 7 3% & . Gowin_EMPU(GW1NS-4C)
IZ APB2 Master [7]% %K — 92 L 51240 3, F 744 Tl
7T,

Enable APB2 Master 8 5 = » 79 % & . Gowin_EMPU(GW1NS-4C)
1% APB2 Master [8]% ¥ 7K— h 4% L 912720 £4, 77 4Lk TIEA
7T,

Enable APB2 Master 9 #F = » 7 4% & | Gowin_EMPU(GW1NS-4C)
X APB2 Master Q]2 R — b5 L2220 F9, 7 74/ hTlEA
7T,

Enable APB2 Master 10 #F = v 79 % &,
Gowin_EMPU(GW1NS-4C)i3 APB2 Master [10] % #H— k4% L 512
B0 ES, TN NTIEAT T,

Enable APB2 Master 11 #F =~ v 7 325 &,
Gowin_EMPU(GW1NS-4C)i% APB2 Master [11]= VR — h 925 L H I
0 ET, T 74N NTIEATTT,

Enable APB2 Master 12 #F = v 745 L,
Gowin_EMPU(GW1NS-4C)iZ APB2 Master [12]1% AR —F3 D5 LI
O FEFT, T 7 TIEA T T,
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X 3-16 APB2 Master[1-12] D#&RL

' APB2 Master[1-12]

APB2 Master[1-12]

e elk

reset o

waster preacy]

master prelatal 314)

master pakenr]

e preach?

st predata?310]

st paken

mester pek

master prst

e penabie

master padd 0]

master peite

st paclsta]31:0)

aster pitdb] 30)

Tt pprof 20|

master peall

st el

BEEEREEREEREERE

Gowin EMPU

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 APBE2 Master 1
Enable APB2 Master 2
[] Enable APE2 Master 3
[] Enable APE2 Master 4
[] Enable APE2 Master 5
[] Enable APE2 Master 6
[] Enable APE2 Master 7
[] Enable APE2 Master 8

[] Enable APE2 Master 9

[] Enable APB2 Master 10

[[] Enable APB2 Master 11

Address
0X40002400 256
0X40002500 256
0X40002600 256
0X40002700 256
0X40002800 256
0X40002900 256
0X40002A00 256
0X40002B00 256
0X40002C00 256
0X40002000 256
0X40002E00 256

Size(Byte)

W

Cancel

APB2 Master [1-12]>-_— 27 KL 2 %% 3-2 |27 L £,

7% 3-2 APB2 Master[1-12] DX— R 7 F L/ R

APB2 Master 7 R P A XA F)
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
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3.2.11 PSRAM Memory Interface

IPUG932-2.1J

FPGA 7 /34 27 GWINSR-4C MG64P D4,

Gowin_EMPU(GW1NS-4C)/Z FPGA = 7 3 25 A ® PSRAM Memory
Interface J& s 2 AR — b5 X 912720 £,

FDY Ty LA THAURREINET,
N—Ry =77 a—

IP Core Generator (2 X Y Gowin_EMPU(GW1NS-4C) IP Core % ##
Bk - 2R L. AHB2 Master Lk A > % —7 = — A AN LET,

IP Core Generator (Z & ¥ PSRAM Memory Interface HS IP Core % 1#
A% e AERL ET

- Memory Clock : 100MHz

- AEORERRIEHA - T 7 L b

AHB 1 v % — 7 = — A ® AHB PSRAM Memory Interface HS IP % 24
L¥9, gw_ahb _psramv ZZH L T 7Z& 0,

Gowin_EMPU(GW1NS-4C) Top Module & AHB PSRAM Memory
Interface Top Module %1 > A% > Z{t. L £,

Gowin_EMPU(GW1NS-4C) & AHB PSRAM Memory Interface © AHB
A B —T 2 —AEPE LET,

Y77 VR TS

V77 L A FTHFAL DX a—KURL:
cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.1.zip
N R 2T s YT LR TP A

¥ref _design¥FPGA_RefDesign¥DK_START_GW1NSR4C_MG64P_V1.1¥
gowin_empu¥cm3_psram_demo

VIR T2 T « U757 LR FHA L

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥proj
ect¥psram

¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥proj
ect¥psram
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3.2.12 HyperRAM Memory Interface
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FPGA 7 /34 A7 GWINSR-4C % 7213 GWINSER-4C QN48P D545,
Gowin_EMPU(GW1NS-4C)iX FPGA =27 > A7 LD HyperRAM Memory
Interface J&i0gs % AR — b3 5 K 912720 97,

FDY Ty LA THAURREINET,
N—Ry =77 a—

® |P Core Generator (Z 2 Y Gowin_EMPU(GW1NS-4C) IP Core %*1#
Bk - 2R L. AHB2 Master Lk A > % —7 = — A AN LET,

® |P Core Generator {Z X ¥ HyperRAM Memory Interface embedded IP
Core &k - £ L £,

- Memory Clock : 100MHz
- I OWAER - 77 AV b

® AHB 1 v % —7 =—A® AHB HyperRAM Memory Interface IP % 324k
L ¥, gw_ahb_hyperram.v Z& L T 7230,

® Gowin_EMPU(GW1NS-4C) Top Module & AHB HyperRAM Memory
Interface Top Module %1 > A% > Z{t. L £,

® Gowin_EMPU(GW1NS-4C) & AHB HyperRAM Memory Interface @
AHB A v % —7 = — A &4k LET,

Y77 VR TS

V77 L A FTHFAL DX a—KURL:

cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.1.zip
@ N—KRyxT - UTyLUAR-THFAY

¥ref_design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48P_V
1.1¥gowin_empu¥cm3_hyperram_demo

@ VI NUxT + UTF LA T AL

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥proj
ect¥hyper_ram

¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥proj
ect¥hyper_ram
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3.2.13 SPI-Flash Memory

FPGA 7 /3 A 275 GWINSR-4C % 721 GW1INSER-4C QN48G D55,

Gowin_EMPU(GW1NS-4C)i% FPGA = 7 3 27 A ? SPI-Flash Memory J&
SULs 2 i Nl N RS W G N AL B

FDY Ty LA THAURREINET,
N—Ry =77 a—

IP Core Generator (2 X Y Gowin_EMPU(GW1NS-4C) IP Core % ##
B« ERk L. APB2 Master [1[LiEA > % — 7 = — A& B L ET,

SPI-Flash Memory IP % 524 L &7, gw_spiflash.v #Z L T 72 &
AN

APB - >4 —7 = — A @ APB SPI-Flash Memory IP #5235 L £ 77,
gw_spiflash.v ZZ M L TS 7Z& 0y,

Gowin_EMPU(GW1NS-4C) Top Module & APB SPI-Flash Memory
Top Module %A > A% 2L L E7T,

Gowin_EMPU(GW1NS-4C)* APB SPI-Flash Memory ¢ APB A > 4
— 7z — A% LE T,

Y77 VLVR TSV

V77 LV AR THFALDF T a—KURL:
cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.1.zip
N RT =T YTy LR FHA

¥ref _design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48G_V
1.1¥gowin_empu¥cm3_spiflash_demo

VT RT 2T U T LR FHAL

¥ref design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥proj
ect¥spi_flash

¥ref design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥proj
ect¥spi_flash
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® Gowin EMPU(GWINS-4C) DR 2355 T L7-14.

Gowin_EMPU(GW1NS-4C) IP Core %/ L £,
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® Gowin_EMPU(GW1NS-4C) Top Module % A > % % » A{t. L £,

® 11—V —FW A %1 HR—bL. Gowin EMPU(GW1NS-4C) Top
Module % —% —F % A NZHEk L Cee/s RTLXFF 2B L ¥ 5,

3.4 %

2 RTL EA5E T LI b, M 5 AR — & AT« 28
WER 10 ISV TR T 7 A L& AR L E T
54 LTS TEA ST 7 A VR LET

BRI D B A 3 L ZEIRID AR TIEIC W T, TGowin WERHIK
— P —H A R(SUGY35)] LTt [Gowin & 1 X v Vil —— 4 A
R(SUG940)] B LTL 2w,

3.5 Ak

3.5.1 BRA T a v DRERK

[Synthesize > General ] 47 a &2k L £ 3 (X 3-17),

® Top Module/Entity THEEED ~ v 7« £ a— A E AN LET,
® Include Path TEEEDOA 7 V— K22 AN LET,
® \lerilog Language #E&{R L £, 5l x|X. System Verilog 2017,
3-17 BERA 7 v 3 v OHERR

W Configuration

v Global
General
Constraints

¥ Synthesize
General

~ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin

“ BitStream
General
sysControl

Feature sysControl

Synthesize

General

Synthesis Tool: ®) GowinSynthesis

Top Module/Entity: |cm3_demo

Include Path: |

TclPre |

GowinSynthesis

Verilog Language: | System Verilog 2017 ~

Looplimit: 2000

[] show All Warnings
[ Disable Insert Pad
[ Ram R/W Check

Apply
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352 B4 7 a DR

BeiE A 7 > a o ORI 2 X 3-18 IR LE T,
X 3-18 BLBA 7L 3 v DRERR

Ar Configuration x
Place

v Global Category: |All w Reset all to default
General -
Constraints Label Value

v Synthesize Place input registers to 10B True
General Place output registers to 10B True

v Place & Route Place inout registers to 10B True
General Place Option 0
Voltage
Place
Route

Dual-Purpose Pin
Unused Pin

~ BitStream
General

sysControl

Feature sysControl

Cancel Apply

353 Bl A7 a o DRERR

FeHR A7 a o ORI A X 3-19 IR L E T,
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X 3-19 B A7 a v DRERR

{Ar Configuration *
Route
v Global
oba Category: |All w Reset all to default
General
Constraints Label Value
v Synthesize Clock Route Order 0
General Run Timing Driven True
% Place & Route Route Option 0
G |
Enera Route Maxfan 23
Voltage R
Correct Hold Violation True
Place
Route

Dual-Purpose Pin
Unused Pin

v BitStream
General

sysContral

Feature sysControl

Cancel Apply

354y FAR N —ALFTFT a O

By NA RN —ALAT7 > g O Z2 X 3-20 1IZ7-7 L F97,
X320y A RY—LF 7T a L OER

Wy Configuration >

BitStream

V' Global Enable CRC Check

General

i Enable C
Constraints [] Enable Compress

v Synthesize Enable Security Bit

General Secure Mode

v Place & Route Power On Reset Monitor

General . -

Print BSRAM Initial Value
Voltage
Dlace Bitstream Format: | Text
Route

Dual-Purpose Pin
Unused Pin

v BitStream
General
sysContral

Feature sysControl

Cancel Apply
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3.6 Bk

Gowin ¥ 7 7 =7 OA LY —/L GowinSynthesis T RTL i &t D&k
ZEITLTEREZEDOR Yy MU AN « 77 A 24 LET (X 3-21),

& 3-21 &R%

{4 GOWIN FPGA Designer - [CA\Users\liukai\Desktop\cm3_demo\impl\gwsynthesis\cm3_demo_syn.rpthtml] - o x
|7 Ble Edit Project Iools Window Help - 8%
T =1 = §o & C=
b i B EHSBDeER @EE 2
Pz G & Synthesis Details
1| Design Summary )
= Synthesis Messages
v [ User Constraints Vi 1] Top Level Module cm3_demo
[T Floorblanner Synthesis Details Running parser:
—_ CPU time = 0h Om 0.109s,
P Timing Constraints Editor Resource Elapsed time = Oh Om 0.116s, Peak

memory usage = 176.891MB
Running netlist conversion:

. CPU time = 0h Om 0s, Elapsed
Synthesis Report time = Oh Om 0s, Peak memory

st i Timin usage = OMB
Netlist File g Running device independent

v (D synthesize Resource Usage Summary

Resource Utilization Summary

v Place & Route Clock Summary optimization:
Optimizing Phase 0: CPU time =

Place & Route Report Max Frequency Summary 0h Om Os, Elapsed time = 0h Om

Timing Analysis Report Detail Timing Paths Informations ?}%ﬂé;:&;k memery usage =

Ports & Pins Report Optimizing Pha;e_l: CPU time =

Oh Om Os, Elapsed time = 0h Om -

Power Analysis Report © fAmts memlmmemme e »
Design  Process  Hierarchy 7 Start Page Design Summary 2 cm3_demo_synapthtml [ L7 cm3_demoxg
Console & %
Ty a3
[55%] Inferring Phase 3 completed
Running technical mapping ...
[60%] Tech-Mapping Phase @ completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 completed
[80%] Tech-Mapping Phase 3 completed
[90%] Tech-Mapping Phase 4 completed
[95%] Generate netlist file "C:\Users\liukai\Desktop\cm3_demo\impl\gwsynthesis\cm3_demo.vg" completed
[106%] Generate report file "C:\Users\liukai\Desktop\cm3_dema\impl\gwsynthesis\cm3_demo_syn.rpt.html" completed
GowinSynthesis finish ©

%

Conscle  Message

B — L DERAFIEICOWTIE, [Gowin ¥ 7 h 7 =7 a—4—5
A F(SUG100)] &ML T 7ZSuy,

3.7 BL B ECRR

Gowin Y 7 N7 = 7 OFERIELY — L Place & Route #5217 L CRAE
BLAR ATV, By hA MY =LA77 A V&AL E3(X 3-22),
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X 3-22 B B E B

s GOWIN FPGA Designer - [C:\Users\liukai\Desktop\cm3_demo\implipnricm3_deme.rpthtmi]

i

# Fle Edit Project Tools

Process g x

Window Help

% & 1D ® [ =

| | Design Summary
« PnR Messages

= PnR Details
- Resource

v [ User Constraints
[ FloorPlanner
7 Timing Constraints Editor
v (D synthesize
Synthesis Report
Netlist File
v (D) Place & Route - Global Clock Signals
~ Place & Route Report = Pinout by Port Name
Timing Analysis Report ° All Package Pins

Ports & Pins Report

Power Analysis Report ol «

Design  Process  Hierarchy Start Page

Console

W 5a

Design Summary

-

-8

PnR Details

o Resource Usage Summany

Place & Route Process

I/0 Bank Usage Summary

o Clock Resource Usage Summary

Total Time and Memory Usage

2 em3_demo_syn.rpt html

Running placement:
Placement Phase 0:
Placement Phase 1:

CPU time = 0h Om 0.007s, Elapse:
CPU time = Oh Om 0.062s, Elapser
Placement Phase 2: CPU time = 0h Om 0.001s, Elapse:
Placement Phase 3: CPU time = 0h Om 0.735s, Elapset
Total Placement: CPU time = Oh Om 0.805s, Elapsed ti
Running routing:
Routing Phase 0: CPU time = Oh Om Os, Elapsed time :
Routing Phase 1: CPU time = Oh Om 0.062s, Elapsed ti
Routing Phase 2: CPU time = Oh Om 0.093s, Elapsed ti
Routing Phase 3: CPU time = Oh Om 0s, Elapsed time -
Total Routing: CPU time = Oh Om 0.155s, Elapsed time
Generate output files:
CPU time = 0h Om 0.793s, Elapsed time = 0h Om 0.79

CPU time = Oh Om 2s, Elapsed time = Oh Om 2s, Peak m

¢m3_demo.rpthtml

a

%

3

[x]

x

—
Bitstream generation in progress......
Bitstream generation completed
Running power analysis......

[188%] Power analysis completed

Generate file "
Generate file "
Generate file "

A

:\Users\liukai\Desktop\cm3_demo‘\impl\pnricm3_demo.
:\Users\liukai\Desktop\cm3_demo\impl\pnricm3_demo.
:\Users\liukai\Desktop\cm3

demo\impl\pnricm3

demo.

power.html” completed
pin.html" completed
rpt.html” completed
rpt.txt" completed

Generate file " :\Usar‘s\liukai\Dasktup\cmB:demu\jmpl\pnr\cmi:damu.tr‘.html" completed

C
(o

Generate file "C:\Users\liukail\Desktop\cm3_demo\impl\pnricm3_demo.
C

Fri May 16 15:15:24 2025 v

%

Console ~ Message

BLE AR Y — L DA T EIC ST, [Gowin Y 7 b =7 a—#
— 4 R(SUG100)] =B LT &,

38Xy u—FR
Zvrnm— RY—LCHh b Programmer ZfEH L Ty hA MU — A

TrANEE T a— R LET,

Gowin V7 b =7 £7213A A F—/L/XA )5 Programmer % [ &
£

Programmer ® A = = —/3—® Edit > Configure Device £ 723> —/L
N—Diz% 7Y v~ 27 LT, Device configuration # 1 7 1 77K v 7 A % [
EESR

GWINS-4C £7-1Z GWINSR4AC 04, X oo a—RAE 7o gD
HERRIZ 3-23 124 &8 T,
[Access Mode| D7 /LX) A RH)v6 [MCU Mode] Z384R L £
9,

[Operation] 74U X K5 [Firmware Erase, Program |
F 7213 Firmware Erase, Program, Verify| Z3&R L £,
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X 3-23 GWINS-4C/GWINSR-4C DX U u— RF 7 a v DR

¥ Device configuration ? d

Device Operation
hocess Mode: MCU Mode ~

Operation: Firmware Erase Frogram w

Firmware Eraze, Frogram

Frogramming Options

File name: |F:/gowin_empu/impl por/zowin_empu. =

User Flash Initialization

FWMCU/Binary Input Options

Firmware Binary File: _demofprojectfspi_flashfmd]{_vEfspi_ﬂash.binl D

Save Cancel

GWINSER-4C 04, # v u— N4 7 g > ORERRIZIN 3-24 |12

Y ERDTY,

® [AccessMode] D7 A7) X kv, [SecureFPGA Mode | % 13

RLUET,

® [Operation] 7 )% v A k5 TFirmware Erase, Program

Securely] ZE&EIRL E7,
X] 3-24 GWINSER-4C DX v v u— RZ S g o O

{4 Device configuration ? X

Tevice Operation
hocess Mode: Seour eFPGA Mode w

Operation: Firmware Eraze Program Securely i

Firmware Erase, Program, Verify with Security(0ne Time Programmable For
Kew #uthentication Code)

Programming Options

File name: |F:/gowin_empu/impl/pre/gowin_empu. fz

Uzer Flazh Initialization

FYMCU Binary Input Options

Firmware/Finary File: _demofpro_ie-:tfspi_ﬂashfmd]-:_vEfsp:i._ﬂash.b:i.nl D

Save Cancel
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® [Programming Options > File name| 47> a2 > C/— N7 = 78&5F
DE >y bAR) =LA77 A NVZ2ERLET,

® fkIZ ISave] 27 VU v 7 LET,
3
'FW/MCU/Binary Input Options > Firmware/Binary File] 47> a2 > CTY 7 b7 = 7 &Gt

DFEFTT 7 A VA v FE— F LET, [Gowin EMPU(GW1INS-4C) IDE = —H—%# A |
(IPUG928)] #BIRLTL 7Z&0,

g (1113

Device configuration 2352 T L 7= &, Programmer @ —/L/3— L@
[Program/Configure | (“#)% 27 U » 27 L T/— R = T&HFFOE Y A K
V=L T7ANEY T N2 THHDOET 77 ANEX T a— RLE
R

Programmer O f 5% T, FGowin Programmer = —4— 7%
A F(SUG502)] #ZM LT 7EE0,
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Gowin V7 N7 =7 (7T A MFAH/I—T 3 > :V1.9.11.02(64-bit)) % i
A L7z Gowin_ EMPU(GWINS-4C)D Y 77 L > A « THA DX 71
— R URL : cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.1.zip :

® . ¥ref design¥FPGA RefDesign¥DK_START_GW1NSR4C_MG64P_
V1.1¥gowin_empu¥cm3_psram_demo

® . ¥ref design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48G _
V1.1¥gowin_empu¥cm3_spiflash_demo

® . ¥ref design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48P_
V1.1¥gowin_empu¥cm3_ahb2_demo

® . ¥ref design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48P_
V1.1¥gowin_empu¥cm3_ahb2_slave _demo

® . ¥ref design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48P_
V1.1¥gowin_empu¥cm3_apb2_demo

® . ¥ref design¥FPGA _RefDesign¥DK_START_GW1NSR4C_QN48P_
V1.1¥gowin_empu¥cm3_demo

® . ¥ref design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48P_
V1.1¥gowin_empu¥cm3_fifo_demo

® .. ¥ref design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48P_
V1.1¥gowin_empu¥cm3_hyperram_demo

® . ¥ref design¥FPGA_RefDesign¥DK_START_GW1NSR4C_QN48P_
V1.1¥gowin_empu¥cm3_userint_demo

® .. ¥solution¥RTOS¥ref design¥FPGA_RefDesign¥gowin_empu

® .. . ¥solution¥RunInSRAM_FromEmbFlash¥ref design¥FPGA _RefDesi
gn¥gowin_empu

® .. ¥solution¥RunInSRAM_FromSIPFlash¥ref design¥FPGA_RefDesi
gn¥gowin_empu
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