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1 REPRSRAY

1.1 R8540

1.1 RGN
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Gowin_EMPU(GW1NS-4C), #&H MCU W% &4 FPGA W% &
G A ER%, W 1-1 Fis.

& 1-1 RG34

MCU

|TAG IF

{ |TAG Config-Core
Cortex-M3 t
TPIU IF
TRIL
Bus Matrix .
FPGA Fabric
. USER INTI0-5]
| NWIC
AHBZ Slave Extension
v AHB2 Slave SRAM FLASH
AHB AHBZ Master Extension |m-usz Master
LITE SRAM/FLASH IF
ST Clock/Reset i
T T8 APB2 Extensicn IF e
Bridge
UARTO IF
Timer0 UARTE i
— UARTL IF 2 skl Mas:\:"[sf 12)
Timerl r LIARTL r
RTC IF
Watch Dog RTC

MCU 1% 2 4:, f135 MCU Core. AHB 2 J2 4% £« AHB2APB
Bridge. APB1 2k [ A Ef 4545

FPGA W% A4, 4 MCU W ZRAE N2 A B AL{E S5 A\ . MCU
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1B SR 1.2 RGHFE

W% R GBIt 25 (SRAM) f15 2 f7fiti 4y (FLASH) . APB2 Bridge .
APB2 22k K AR %55

1.2 RG4S

Gowin_EMPU(GW1NS-4C), BN TR %
® MCU W RS
® FPGA WIZ A%

1.2.1 MCU ¥R %

MCU A% R G ELF:
® MCU Core:

- ARM Cortex-M3 Core, ARM architecture v7-M Thumb?2 1§ 4 £ 21
4, FF 16-bit F1 32-bit F544E

- DAP (Debug Access Port)
- Bus Matrix
- NVIC (Nested Vector Interrupt Controller)
- TPIU (Trace Port Interface Unit)
® AHB HZk RS LIMBB A
- GPIO
- AHB2 Master HI /¥ @z [
- AHB2 Slave HI/' ¥ @z 1
® AHB2APB Bridge
® APB HZ RS LAMBE
-  UARTO
- UART1
- TimerO
- Timerl
- Watch Dog
- RTC
- APB2 §EEM
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1 RS

1.3 RGmH

1.2.2 FPGA R RS

FPGA W% KRG HL4E:
® YIS SR I B\ 5l P4 R SR IR B, /E A MCU WAZ KRG R G #hiE,
RGN P iR 80MHz (LA BR i G v S SERRITH vt i)
o HifESHAN, /FNMCU ARG ARGEEMES
® 6 1 H L EES, MY RIMBR& T T RE
® AHB ¥ JEH:
- SRAM 1 FLASH, fEA MCU W% R4 EHE A7t 25 F1 T8 2 A7 il 4
- 1 AHB2 Master fl ) ¥ @ 1
- 14> AHB2 Slave H /¥ @4z 1
® APB2 ¥ B
- SPI Master
- 12C Master
- 12 /> APB2 Master 1§ fE 2 1
® Memory

- MCU N RS EE 7% % SRAM Size, AJLIELE N 2KB. 4KB.
8KB I 16KB

- MCU W R G145 i #s FLASH Size, N 32KB

sl
1.3 &%im 0
Gowin_EMPU(GW1NS-4C) &%t ui M X, Wk 1-1 fis.
* 1-1 AGinOEX
B I/O (A Efiba JI @ s
sys_clk in 1 ARG EE S
reset_n in 1 RGBAES
trace_clk out 1 TPIUK 55
TPIU
trace_data out [3:0] TPV 5 5
user_int_0 in 1 P b ab¥#55 0
user_int_1 in 1 Pl abH# 55 1
NVIC
user_int_2 in 1 P Hiab G S 2
user_int_3 in 1 P kst ¥ {55 3
IPUG932-1.2 3(33)




1 RS

1.3 RGmH

4R 110 P %E iR @k
user_int_4 in 1 M B ES 4
user_int_5 in 1 M Hiab 55 5
gpio inout | [15:0] | EAMIAFBHGES GPIO I/O
gpioin in [15:0] | EHIANES
gpioout out [15:0] | EHHES GPIO non-1/O
gpioouten out [15:0] | JEH#HHEREES
uart0_rxd in 1 UARTO#E =
— UARTO
uart0_txd out 1 UARTORIEE S
uartl_rxd in 1 UART1HE IG5
— UART1

uartl_txd out 1 UARTLRIEES
scl inout |1 IPCHER AT E 5 .

- — I“C Master /O
sda inout |1 PCHATHIRE S
sclin in 1 PCHATI BN S
sclout out 1 1°CHR AT I ol A3 5
sclouten out 1 1PCH 4TI b A BE 15 5 )

- — I“C Master non-1/0
sdain in 1 PCHATEARMNIGE 5
sdaout out 1 PCHATHIR IS S
sdaouten out 1 IPCH AT R A RE A5 5
mosi out 1 SPIF: ¥ NS S
miso in 1 SPITE &M NINK L ES

SPI Master

sclk out 1 SPIF 8l {F 5
nss out 1 SPIN & IERE S
rtc_src_clk in 1 RTCH M5 % RTC
master_hclk out 1 Masterkst #1155
master_hrst out 1 Master& 7155
master_hsel out 1 Masteri& £ (55
master_haddr out [31:0] Masterithhit{5 5
master_htrans out [1:0] Masterf& 4k A5 5 AHB2 Master
master_hwrite out 1 Masteris s 75 A5 =
master_hsize out [2:0] Masterf&fi 4 Size s 5
master_hburst out [2:0] Master burstZ$# (55
master_hprot out [3:0] Master {4 ¥ il {5 5
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1 REPRSRAY

1.3 RGmH

4R I/O (A iR @k
master_memattr out [1:0] Master memattr{z =
master_exreq out 1 Matter exreqfs 5
master_hmaster out [3:0] Master AR 515 5
master_hwdata out [31:0] Master’s 25 5
master_hmastlock out 1 Master#i € bric (5 &
master_hreadymux out 1 Master hreadymux {5
master_hauser out 1 Master hauser{g =5
master_hwuser out [3:0] Master hwuserf{s 5
master_hrdata in [31:0] Masterist i (5 5
master_hreadyout in 1 Master hreadyout{s ‘5
master_hresp in 1 MasterfE iR A& 155
master_exresp in 1 Master exrespfs =
master_hruser in [2:0] Master hruser{s 5
slave_hsel in 1 SlaveiE £ (55
slave_haddr in [31:0] Slaveihht{5 5
slave_htrans in [1:0] Slavef&Hi kA5 5
slave_hwrite in 1 Slave s 5 77 {55
slave_hsize in [2:0] Slaveft iiESizeE 5
slave_hburst in [2:0] Slave burst & HU{5 5
slave_hprot in [3:0] Slavefr iz #i{E 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#i & bricfs 5 AHB2 Slave
slave_hrdata out [31:0] Slave i H i 55
slave_hready out 1 Slave#fE & (55
slave_hresp out 1 SlavefE PR S5 5
slave_hexresp out 1 Slave hexrespfz 5
slave_hruser out [2:0] Slave hruserfz 5
slave_hmemattr in [1:0] Slave hmemattr{s 5
slave_hexreq in 1 Slave hexreqfz 5
slave_hauser in 1 Slave hauserfs 5
slave_hwuser in [3:0] Slave hwuserf{s =5

IPUG932-1.2

5(33)




1 RS

1.3 RGmH

4R I/O (A iR T B Ak
master_pclk out 1 APB2 Masterf| ##{5 5
master_prst out 1 APB2 Master& /{55
master_penable out 1 APB2 Masterff f&(5 5
master_paddr out [7:0] APB2 Masteriit {5 5 APB2 Master
master_pwrite out 1 APB2 Masterit 5 /7 A5 5 [1-12]
master_pwdata out [31:.0] | APB2 Master5##i{55
master_pstrb out [3:0] APB2 Master s il 5 5
master_pprot out [2:0] APB2 Master{i-4 {5 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]iz#15 =
master_pslverrl in 1 APB2 Master [1]1£%i K MfE 5
master_psel2 out 1 APB2 Master [2]i (55
master_pready2 in 1 APB2 Master [2]# & i 55
APB2 Master [2]
master_prdata2 in [31:0] | APB2 Master [2]i {5 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 [3E &5 5
APB2 Master [3]
master_prdata3 in [31:0] APB2 Master [3]:: 5515 5
master_pslverr3 in 1 APB2 Master[3)1£ i 2 M5 5
master_psel4 out 1 APB2 Master [4Ji£#55
master_pready4 in 1 APB2 Master [4]#E & 1755
APB2 Master [4]
master_prdata4 in [31:0] APB2 Master [4]i5 #5155
master_pslverr4 in 1 APB2 Master[4][f& i R 5 =
master_psel5 out 1 APB2 Master [5Ji£# (55
master_preadys in 1 APB2 Master [5]#E & 455
APB2 Master [5]
master_prdata5 in [31:0] | APB2 Master [5liZ%iE{E 5
master_pslverrs in 1 APB2 Master[5]{& 4 k(s 5
master_psel6 out 1 APB2 Master [6]iE £ (5 5
master_pready6 in 1 APB2 Master [6]# & If (55
APB2 Master [6]
master_prdata6 in [31:0] APB2 Master [6]i#E (5 5
master_pslverré in 1 APB2 Master[6]f& i KW (5 5
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1 REPRSRAY

1.3 RGmH

ey i /0 (A Eitipu it J A
master_psel7 out 1 APB2 Master [7]Ji£#(5 5
master_pready7 in 1 APB2 Master [7]##& i 55

APB2 Master [7]
master_prdata7 in [31:0] APB2 Master [7]3: 304715 5
master_pslverr7 in 1 APB2 Master[74& i KR AE 5
master_psel8 out 1 APB2 Master [8Ji (5 5
master_pready8 in 1 APB2 Master [8]#E #1155

— 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 [9]i£ %155
master_pready9 in 1 APB2 Master [9]# & i 5 5

APB2 Master [9]
master_prdata9 in [31:0] | APB2 Master [9]iz 515 =
master_pslverr9 in 1 APB2 Master[9f% fir R 5 =
master_psel10 out 1 APB2 Master [10]i& (55
master_pready10 in 1 APB2 Master [10]#E & 1F15 5

APB2 Master [10]
master_prdatal0 in [31:0] | APB2 Master [10]iZ¥E(E 5
master_pslverrl0 in 1 APB2 Master[10]f& % KW fE 5
master_pselll out 1 APB2 Master [11]i£ 155
master_preadyl11 in 1 APB2 Master [11]#E& 55

APB2 Master [11]
master_prdatall in [31:0] | APB2 Master [11]iE##{5 5
master_pslverrll in 1 APB2 Master[11[f& % (5 5
master_psel12 out 1 APB2 Master [12]i& #1555
master_pready12 in 1 APB2 Master [12]#E & 1F15 5

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

1.4 RGEIRGH

14 RS HIRGT

Gowin_EMPU(GWI1NS-4C) R4 %4t it, Wk 1-2 fis.

* 12 ARG RFESH T
Resources _ DSP
Configuration LUTs Registers BSRAMs Macros
MCU Core Minimum 145 116 1 0
MCU Core Default + Peripherals 468 285 8 0
MCU Core + APB SPI_Nor_Flash 1151 715 8 0
MCU Core + AHB PSRAM Memory 1804 1555 8 0
MCU Core + AHB HyperRAM Memory 1284 1103 8 0

IPUG932-1.2
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2 T B A RE 2.1 T3R5

2 BfitRiE

2.1 EHIFR

® DK-START-GW1NSR4C-QN48G V1.1
GWINSR-LV4CQN48GC7/16

® DK-START-GWINSR4C-QN48P V1.1
GWINSR-LVACQN48PC7/16

® DK-START-GWINSR4C-MG64P V1.1
GWI1NSR-LVACMG64PC7/16

2.2 BRHEE

Gowin_V1.9.8Beta & L _ERA

2.3 IP Core Generator

Gowin Z=JRE 41 IP Core Generator, FT-Hc & =4
Gowin_EMPU(GW1NS-4C) %1t .

2.4 Programmer

Gowin N #3fF Programmer, X Gowin_ EMPU(GW1NS-4C)

TR RS IR T 4K
Programmer 3-8 H J77%, 627 SUG502, Gowin Programmer
D aki=t=

IPUG932-1.2 9(33)
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2 AT

2.5 Bt

2.5 iR

IPUG932-1.2

Gowin_EMPU(GW1NS-4C)f# 5 i F2

IP Core Generator it & f17=4: Gowin_ EMPU(GW 1NS-4C)fgi 4%t
SN YET LR

S5 Gowin_EMPU(GWINS-4C), S AHI R BEil, 745 LA
it 5 Gowin_ EMPU Top Module;

W FR L) AR 72K
i 44 1. B GowinSynthesis 44, 7 A48 E Ja WM& S,
15 AT JEAR 4 T B Place & Route i JaAigk, 7749 ot

1§ F N %% T E Programmer, F#E7%
GWI1NS-4C/GWI1INSR-4C/GW1NSER-4C,
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3 LFERAR 3.1 TR

TR

3.1 T8I
3.1.1 8IETHE

AT Gowin =EE M, EFESEHAE: “File > New... > FPGA
Design Project”, i 3-1 fiow .

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

G GOV | FPGA Designer - [Start Page] — O
; - & x
> = 2 |: o g
|_| . i T R @ﬁ
Recent Projects: (o)
Quick Start
W New ? * =
- J
¥ Projects " | Dpen Example Project...
:'._ FPGA Design Project .
* Files
LE-—, Verilog File b
[ & VHDLFile @01
- 10
Lu Physical Constraints File 01
w ) ) Programmer
L‘;—; Timing Constraints File hd
Create a FPGA design project.
You will be able to add or create RTL sources, run synthesis,
place & route, and program your device. B
a
| v

¥ Start Page B

IPUG932-1.2 11(33)




3 TFERAR 3.1 TR

3.1.2 BT IERZMMEE

N LFERARR, EHLERE, WK 3-2 s,
3-2 B TIZRFRFEEE
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.
Summary

MName: |gowin_empu| |

Create in: |F:\ |

[ Use as default project location

Mext = Cancel

3.1.3 EFERRH

1%+ Series. Device. Package. Speed #ll Part Number, 1} 3-3
Hr7m o

DL T & T B9, DK_START_GWINSR4C_QN48G_V1.1 &##%
A, TR

Series: GWINSR

Device: GWI1NSR-4C

Package: QFN48G

Speed: C7/16

Part Number: GWI1NSR-LV4CQN48GC7/I6

IPUG932-1.2 12(33)




3 TREHR

3.1 TFEfz

& 3-3 iEER

W Project Wizard

Project Name
E» Select Device

Summary

Select Device
Specify a target device for your project
Filter
Series: | GWINSR *  Device: GWINSR-4C
Package: |QFN48G

Speed: C7 /16

Part Number Device Package Speed  Voltage

10

LUT F
GWI1NSR-LV4CQN48GCY/16 GWINSR-4C QFN48G

3.14 SEMILIEQIZ

= Back

sER LRGN, WK 3-4 s,
& 3-4 SER T 60

W Project Wizard

Project Name
Select Device

E> Summary

Summary

Next =

Cancel

Project
Name: gowin_empu
Directory: F:\
Source Directory: F:\gowin_empuisrc
Implementation Directory: F:igowin_empu’impl

Device
Part Number: GWINSR-LV4CQN48GCT/I6
Series: GWINSR
Device: GWLNSR-4C
Package: QFN48G
Speed: C7/I6

IPUG932-1.2
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3 LR 3.2 B i

3.2 B

i H IP Core Generator /=4 Gowin_ EMPU(GW1NS-4C)ffi {41t

ERSEHAES “Tools > IP Core Generator” 8¢ T 2+~ “IP Core
Generator” (¢4, fJJF IP Core Generator.

1EHE “Soft IP Core > Microprocessor System > Hard-Core-MCU >
Gowin_EMPU(GW1NS-4C) 1.1”, 1 3-5 iR,

3-5 %3 Gowin_EMPU(GWI1NS-4C)

4 GOWIN FPGA Designer - [IP Core Generator] - o
% Ele Edit Project Tools Window Help _lelx
Y = § [
|_1 -3 e SN
Design 8 x

Target Device: | GWINSR-LVACQN48GC7/16

~ 5 gowin_empu - [FAgowin_emp... |[.-

[&] ewinsr-1vacanasceT/e . .
Name Version GOWln EMPU
ule -

ADC

BandGap Information

cLock

Dsp Type: Gowin_EMPU

13¢ Vendor: GOWIN Semiconductor

o

MIPI_DPHY RX

Memory Summary

SPMI

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

DSP and Mathematics cores, including 32K-Byte FLASH and configurable 2K-Byte or 4K-Byte or 8K-

Interface and Interconnect Byte or 16K-Byte SRAM. The MCU 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 MCU(with supporting AHB/APB Bus System/Extension Ports and Standard

11 Peripherals - GPIO/UART/Timer/RTC/Watch-Dog), FPGA Fabric (with BSRAM,
User Flash, Sub-Memory Controller, rich clock and flexible Logic Resources) and
JTAG Config-Core 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 implementation,

Design  Process Hierarchy P Start Page Design Summary % IP Core Generator [x]

17t Gowin_EMPU(GW1NS-4C)fC & 1% 1, R Gt 454 1 3-6 Fir
K B YGR RGN, HPATTURCE: REKEY, EHXE
T2 HEATIC &
F P AT DA R B R, 0 dE:
TPIU
NVIC: 6 ~H F H T Ab A5 5 USER_INTO~5
AHB2 Slave: FPGA W% RZ%4iF LIy & AHB2 Slave H /7 k%
AHB2 Master: FPGA W% R 4t7] LAY & AHB2 Master F P 4%
GPIO
UARTO Fl UART1
RTC

IPUG932-1.2 14(33)
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SRAM: T UIECE A 2KB. 4KB. 8KB B{ 16KB, %£i\N 16KB
12C: FPGA W R G4 12C Master
SPI: FPGA W% 2441 SPI Master

APB2 Master[1-12] : FPGA Wiz & %in LAY & 12 4~ APB2 Master H
I
3-6 RYLEHE

W Gowin EMPU ? X
File
Device: | GWINSR-4C | Part Number: |GW1NSR-LVACQN48GC7/16 |

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

File Name: |gowin_empu| | Module Name: |Gowin_EMPU_Top |
Language: |Verilog ¥ | Synthesis Tool: | GowinSynthesis A
MCU
L JTAG IF
oap TTAG Config-Core
Cortex-M3
T TPIU IF
s M FRGA Fabri
e USER INT[0-5] e

AHBZ Slave Betension AHBZSlave SRAM FLASH
AHB AHBEZ Master Bdension [ 2K B2 Master

LTE SRAM/FLASH IF
I GRIO IF
23 L =" F
W Clock/Reset =
= FEEH APB2 Extension IF 'W‘
£
UARTD UARTD IF
l— 12c ‘ SRl ‘M ;'-_PE]Z]_ ‘
UARTY UARTI IF ==

RTC RTC IF

b

Gowin_EMPU(GW1NS-4C), RSN ELL, 1%k 3-1 Pz,
% 3-1 RGEEIER

fic, & 155 10 i
Enable TPIU ffigE TPIU, ERIAKH].

Enable USER_INT_0 fEREF P T AL A5 5 (0], BRINE M.
Enable USER_INT 1 fEREH T BT A A5 5[], BRINE .
Enable USER_INT_2 fEREF P T AL A 5 [2), BRINK M.
Enable USER_INT_3 fEREF P T AL A 5 [3], BRINKE M.

IPUG932-1.2 15(33)
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i L 08 T

Eiiipay

Enable USER_INT 4

fEREF T T AL BEAE S [4], BRAK .

Enable USER_INT_5

fERE T T AL BEAE S [5], BRAK M.

Enable GPIO

fiige GPIO, BRINKH.

Enable GPIO I/O

i€ GPIO inout 855 11, BRIAST T

Enable UARTO

{§ife UARTO, BRiI\JEM .

Enable UART1

{5 UARTL, ERINKH .

Enable RTC

filifit RTC, BRIAKHI,

Enable AHB2 Master

e AHB2 Master ¥ @iz, BRIAKIMA .

Enable AHB2 Slave

fiise AHB2 Slave Fl ¥ fedz 11, BRIAKHT

Enable I°)C {§ifE 1°C Master, ERIAFEHA.
Enable I°C 1/0 f§ifiE 1°C inout K53 1, BRINFTIF.
Enable SPI fdiGs SPI Master, HRi\F=MH.

Enable APB2 Master 1

fiise APB2 Master [1]H /4 @81, BRINSCH.

Enable APB2 Master 2

fiise APB2 Master [2]H /4 fE#H, BRIASCH .

Enable APB2 Master 3

ffige APB2 Master [3)H 7 # E@#:1, BRIAKH].

Enable APB2 Master 4

fiise APB2 Master [4]H /4 @81, BRIASCHA .

Enable APB2 Master 5

fiise APB2 Master [S]H /4 fE#: 1, BRINSCH .

Enable APB2 Master 6

ffige APB2 Master [6)H 7 # @ #: 11, BRIAGH].

Enable APB2 Master 7

ffife APB2 Master [7]/ /7 10, BRIAH.

Enable APB2 Master 8

{fife APB2 Master [8]F] ¥ 20, BRIAKIA

Enable APB2 Master 9

ffige APB2 Master [9)H FH @ H:11, BRIASCH].

Enable APB2 Master 10

ffifE APB2 Master [10]H ¥ @21, ERIAKI .

Enable APB2 Master 11

ffife APB2 Master [11]JH ¥ JE8:10, BRAKH].

Enable APB2 Master 12

ffigE APB2 Master [12]H F' ¥ g0, BRIk,

SRAM Size

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

IPUG932-1.2
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3.2.1 TPIU fig B

WA TPIU, A LUEHRCE TPIU, W 3-7 Fiax.
U1 1% £ Enable TPIU, ] Gowin_ EMPU(GW1NS-4C) ¥ ¥ TPIU,

3-7 TPIU AL &
a TRIU ? hd
TPIU Al
e
Trace Port Interface Unit, works with debug
information fram all trace units, then sends to
extern to capture hardware signals.
—] -
— ] et o
Configurations
Configuration
Enable TRPIU
Gawin EMPU
Gance

X FTFF NVIC, 7 LG HEAL B H P o Wi kb 345 5 USER_INT_0~5,
YEN FPGA WX RS H 3 AT % i b 22 D Be 1) Hh BT ab 3245

& 3-8 A

® ' i%#% Enable USER_INT_O,
F AL RS S [0], BRIASGH.

® U1jti%+F Enable USER_INT 1,
ARG S 1], BRI

® Uik #E Enable USER_INT_2,
S b E S[2], BRIAKH.

® Ui #E Enable USER_INT_3,
S E 53], BRIAKH.

® 'R Enable USER_INT 4,
FHBT AL ERAE S [4], BRIAKIHA

IPUG932-1.2

M Gowin_EMPU(GW1NS-4C)> ¥+ H

M Gowin_ EMPU(GW1NS-4C) > fFH

Il Gowin_EMPU(GW1NS-4C) 3 ¥ H

Il Gowin_EMPU(GW1NS-4C) 3 ¥ H

M Gowin_EMPU(GW1NS-4C) > ¥+ H

17(33)
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® {IRik#¥ Enable USER_INT_5, Il Gowin_EMPU(GWINS-4C)>(#H
P EAE (5], BRINKHT.

& 3-8 NVIC it &
e NVIC ? X
NVIC o
by
Gowin_EMPU to FPGA Fabric.If user extends soft-
core peripherals, USER_INT 0~5 can be as
. interrupt signals for soft-core peripherals.
v
i Options
B Configuration
i Enable USER_INT 0
o Gt Enable USER_INT 1
S Enable USER_INT 2
N Enable USER_INT 3
B Enable USER_INT 4
Enable USER_INT 5
Gowin EMPU

MAATHF GPIO, W LULHFENLE GPIO, & 3-9 fris.
® %+ Enable GPIO, ] Gowin_ EMPU(GW1NS-4C) ¥ GPIO, Bt
WK
® R CLIEFE Enable GPIO, NIFTLAELE GPIO ¥ 1387,
® i+ Enable GPIO I/O, | GPIO 3 #F inout 8% 1, BRIN L FF.

IPUG932-1.2 18(33)
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3.2 Wit

& 3-9 GPIO it B

W GPIO

GPIO

Gowin EMPU

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 1O
functions. This AHB GPIO is a general-purpose

1/O interface unit and prowvides a 16-bit 1/0
interface. v

324 UART BB

Options
Configuration

Enable GPIO
Interface:

Enable GPIO I/O

X #TH UARTO 8 UART1, #]LLEHECE UARTO A1 UARTL, 1

3'10 ﬁﬁ}j_:\‘o

® (NHLi%kFt Enable UARTO, Il Gowin_ EMPU(GW1NS-4C) 3 ¥ UARTO,

CNYCNEIE

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

ENYCNEIP

IPUG932-1.2
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[ 3-10 UART it B

"w UARTO/UART1 ? X

UARTO/UART1 oS

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.

Dptions

Enable UARTOD
—] Enable UART1

Gowin EMPU

3.2.5 AHB2 Master/Slave Bt &

M FFT I AHB2 Master 5% AHB2 Slave, 7] LLik#¢AlE AHB2
Master #il AHB2 Slave, #1E 3-11 s

® %k Enable AHB2 Master, U] Gowin_ EMPU(GW1NS-4C) 3 £f
AHB2 Master, ZR\ KM,

® &L+ Enable AHB2 Slave, Ul Gowin_ EMPU(GW1NS-4C) 3 £f
AHB2 Slave, R\,

® AHB2 Master H /79 fE SMEB A& ) FEHbE LSS . OXA0000000.

IPUG932-1.2 20(33)




3 TREHR

3.2 Wit

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

" AHB2 Master/Slave

AHB2 Master/Slave

NN RN R PR RN Y

shwe Msed0]

shwe_ hbust2o]

e hpaot 20|

siave hmemat10]

master hek

mastor st

master_hsel

master_haddd 310

master_htmng 10|

master e

master hszel 20]

master hburst 20]

master hpet 201

mastor_ hmamattq 1]

master_hereq

master hmastes 30]

master_hisd 3t 310]

master hreadymu

master hauser

master wused 20]

master hlat 310]

masier hmadyaut

master hresp

master_ hewrp

master_ haised 20]

EEEEREEEEEEEEREEREEEE:

Gowin EMPU

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,

3.2.6 SRAM ¢ &

IPUG932-1.2

Options
AHB2 Master
AHB2 Master Address Size(KB)
Enable AHB2 Master 0xADD00000 64
AHB2 Slave

Enable AHB2 Slave

Cancel

AT I SRAM, #] LLE AL E SRAM Size, WK 3-12 s

RN SRAM Size y 16KB, 7] Lk AL & SRAM Size N 2KB.4KB.
8KB =} 16KB.

21(33)




3 LR 3.2 B i

[ 3-12 SRAM LB

55 SRAM 7 X

SRAM 2

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 SRAN.Third size is 8KB, uses four BSRAM as
SRAM.The other size is 16KB, uses eight BSRAM as
SRAM.The default size is 16KEB.

Options

Configuration

SRAM Size:

Gowin EMPU

327 RCHEE

WAATIF “12C7, AT LLL#EECE 1°C Master, W11 3-13 fFix.
® k¥ “Enable 12C”, Il Gowin_ EMPU(GW1NS-4C)37 ## I°C Master,
FRIN K
® IR LiEFE “Enable 12C”, W LAKLE 1°C Master 3fii 12571,

® HES “Enable 12C 110”7, | I°C Master 37 inout 2815 1, BRiA
HHF

IPUG932-1.2 22(33)
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E3-132CHRE

5% 12C ? %

12C o

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
Configuration

Enable 12C
Interface:

Enable 12C IjO

Gowin EMPU

3.2.8 SPIEE

MHEHTH SPI, W LLE#EAC & SPI Master, WK 3-14 ffix.

WnH %k Enable SPI, U] Gowin_EMPU(GW1NS-4C)3 £f SPI
Master, ERINFH .

[& 3-14 SPI it &

&% sPl ? X

SPI oS

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 5Pl block implements SPI

o R e protocol.
— sl [l

Options
— ] i -

Configuration

Enable SPI

Gowin EMPU

IPUG932-1.2 23(33)
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329 RTCHE

MEiHTHF RTC, wLLEHRLE RTC, WK 3-15 fix.

R %&£ Enable RTC, Nl Gowin_ EMPU(GW1NS-4C)3Z £§ RTC,

5 11 rtc_src_clk #2\ 3.072MHz 4% N, RTC N#B48 1HZ.
3-15 RTC BL &

RTC ? *
by
Gowin_EMPLU contains a real time clock block, which
can be accessed and controlled through APE1 bus.
The RTC black is a fully verified block which can
implement real time clock.
— ]
—
Opti
Ll ptions
Configuration
Enabel RTC
Gowin EMPU
Carce
3.2.10 APB2 Master Bt B

X $THF APB2 Master[1-12], 7] LA FEAC B APB2 Master [1-12],
W 3-16 .

® 5L F: Enable APB2 Master 1, Nl Gowin_EMPU(GW1NS-4C)3Z #f
APB2 Master [1], ZRIAFEH] .

® 5L Enable APB2 Master 2, Nl Gowin_ EMPU(GW1NS-4C)3Z #f
APB2 Master [2], ZRINFEH].

® 5L F: Enable APB2 Master 3, Nl Gowin_ EMPU(GW1NS-4C)3Z #f
APB2 Master [3], KiK.

® k¥ Enable APB2 Master 4, Il Gowin_ EMPU(GW1NS-4C) ¥ ¥
APB2 Master [4], KiK.

® k¥ Enable APB2 Master 5, Il Gowin_ EMPU(GW1NS-4C) ¥ ¥
APB2 Master [5], ZRILFEH] .

IPUG932-1.2 24(33)
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® 3%kt Enable APB2 Master 6, ] Gowin_EMPU(GW1NS-4C)37 £
APB2 Master [6], ZRINFH].
® ikt Enable APB2 Master 7, ] Gowin_EMPU(GW1NS-4C)37 £
APB2 Master [7], ZRiAKH].
® [nHi%kFt Enable APB2 Master 8, ] Gowin_ EMPU(GW1NS-4C)37 £
APB2 Master [8], il K.
® nHi%kFt Enable APB2 Master 9, ] Gowin_ EMPU(GW1NS-4C)37 £
APB2 Master [9], il K.
® NHLi%kFt Enable APB2 Master 10, Il Gowin_ EMPU(GW1NS-4C) 3 #F
APB2 Master [10], ZRilFKH].
® R i%EF Enable APB2 Master 11, Il Gowin_ EMPU(GW1NS-4C) ¥ #F
APB2 Master [11], BRilKH].
® 1%L+ Enable APB2 Master 12, Il Gowin_EMPU(GW1NS-4C)3Z #f
APB2 Master [12], ZRilKH].
[#] 3-16 APB2 Master[1-12]#2 &
w APB2 Master[1-12] ? *
APB2 Master[1-12] o
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.
e st prebatal[3141] penabie [~ Options
T et padd(ra) = Configuration
g miaster e [~ APB2 Master Address Size(Byte)
: :: P:T_j:IEICI st o310 Enable APB2 Master 1 0X40002400 256
N :”-M S Enable APB2 Master 2 0X40002500 256
| st pretaz3 1] T Enable APB2 Master 3 0X40002600 256
— st plvend e Enable APB2 Master 4  0X40002700 256
st gy et Enable APB2 Master 5 0X40002800 256
= st predtad310] el [] Enable APB2 Master 6 0X40002900 256
T master prbend  piell —- [] Enable APB2 Master 7 0X40002A00 256
B B [ Enable APB2 Master 8 0X40002800 256
i s o [ Enable APB2 Master 9 0X40002C00 256
e [ Enable APB2 Master 10 0X40002000 256
Govin EMPU [ Enable APB2 Master 11 OX40002E00 256
[ Enable APB2 Master 12 0X40002F00 256
Cancel
APB2 Master [1-12]H] /7 4 RN AR L& RO U IE RS, T3k 3-2 i
7N o
IPUG932-1.2 25(33)
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3.2.11 AHB PSRAM Memory Interface

IPUG932-1.2

< 3-2 APB2 Master [1-12]5 it B 5t

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

ik 28 4: GW1INSR-4C MG64P, |

Gowin_EMPU(GW1NS-4C)Z 4l & AHB PSRAM Memory

Interface.

B R T AAUSHE TR, REMEE % AHB PSRAM
Memory Interface.

B

® |PCore Generator it & 57=4: Gowin_EMPU(GW1NS-4C), ffift AHB2
Master H 7§ i1

® |PCore Generator it & 5774 PSRAM Memory Interface
- Memory Clock 100MHz
- HEEDEOAR B

® itszEl AHB &2k 11 AHB PSRAM Memory Interface

® =41k Gowin_ EMPU(GW1NS-4C) Top Module 1 AHB PSRAM

Memory Interface Top Module

® %P Gowin_EMPU(GW1NS-4C)5 AHB PSRAM Memory Interface (]

AHB S 241
&EWit
® S H kit
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Gowin_EMPU\ref_design\FPGA_RefDesign\DK_START_GWI1NS
R4C_MG64P_V1.1\gowin_empu_psram

o KfFzFHiit

- Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\psram

- Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3
_psram

3.2.12 AHB HyperRAM Memory Interface

IPUG932-1.2

ik FH 281 GWINSR-4C/GW1NSER-4C QN48P, |
Gowin_EMPU(GW1NS-4C) > ##4Mi k% AHB HyperRAM Memory
Interface.

B R TRAUSE R T, 341 & AHB HyperRAM
Memory Interface.
B itRE
IPCore Generator fit & 5724 Gowin_EMPU(GW1NS-4C), {#ift AHB2
Master H 4 @z 1
IPCore Generator it & 5 7= 4 HyperRAM Memory Interface Embedded
- Memory Clock 100MHz
- HEE B B
Wit sBl AHB 282 111 AHB HyperRAM Memory Interface

SE54k Gowin. EMPU(GW1NS-4C) Top Module 1 AHB HyperRAM
Memory Interface Top Module

% Gowin_ EMPU(GW1NS-4C)5 AHB HyperRAM Memory Interface
() AHB &2k 1

St

W22 it
Gowin_EMPU\ref_design\FPGA_RefDesign\DK_START_GW1NSR4C
_QN48P_V1.1\gowin_empu_hyperram

Bz Bt

- Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\hyper
_ram

- Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3
_hyper_ram
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3.3 /st

3.2.13 APB SPI Nor Flash

3.3 APt

IPUG932-1.2

gk FH 281 GW1NSR-4C/GWINSER-4C QN48G, |
Gowin_EMPU(GW1NS-4C)3Z 4% % APB SPI_Nor_Flash.

B R TEAUSE R, 1R & APB
SPI_Nor_Flash,
BHEIHRE
IPCore Generator it & 5724 Gowin_EMPU(GW1NS-4C), fiifig APB2
Master [1]H /¥ Rz
it 923l SPI_Nor_Flash #4128
W SEEL APB S 28 #2111 APB SPI1_Nor_Flash

SEf14k Gowin. EMPU(GW1NS-4C) Top Module 1 APB SPI_Nor_Flash
Top Module

&4 Gowin_EMPU(GW1NS-4C) 5 APB SPI_Nor_Flash [ APB &£k #%
|

&gt

225wt

Gowin_EMPU\ref_design\FPGA_RefDesign\DK_START_GW1NSR4C

_QN48G_V1.1\gowin_empu_spinorflash

LNE e arany

- Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\spi_no
r_flash

- Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3
_spi_nor_flash

5 Gowin EMPU(GWINS-4C) & J5, 74
Gowin_EMPU(GW1NS-4C)t1f ¥ it

24514k, Gowin_ EMPU(GW1NS-4C) Top Module

SNH PR, %8 Gowin, EMPU(GW1NS-4C) Top Module 5 H
PN, TERGEE R RTL &t
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3.4 43k

3.4 43R

SERCH T RTL it Ja, ARGE 8 A BT AARORT = 24 A\ fn i (19 10,

P AR A KA

MRAEI 7 25K, PRI L S
VB L) RN P 2R 1= E 071, 1627 SUG101, Gowin iWiH4

RS
3.5 ZERIEMALE

CEEIATINCE, W 3-17 Pis.
® RIFEW I SLERTEA AR, ELE Top Module/Entity;
® RYE B I SERR SR 5 1R, FCE Include Path:;
® [ii& Verilog Language, #1 System Verilog 2017

& 3-17 Z&ixmEL E

General
v Synthesize
General
~ Place & Route
General
Unused Pin
Dual-Purpose Pin

BitStream

IPUG932-1.2

Synthesize

General

Synthesis Tool: (® GowinSynthesis

Top Module/Entity: |Gowin_EMPU_Temp|ate

Include Path: |

GowinSynthesis

Verilog Language: | System Verilog 2017 ¥

VHDL Language: |WVHDL 2008 A

Looplimit:
[] Disable Insert Pad

Ram R/W Check

[ DsP Balance

[] Show All Warnings

Apply
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3.6

1217 Gowin =R Z%4 T B GowinSynthesis,
FPAEGE TR RIMR SO, il 3-18 k.

HEZSE

& 3-18 &5&

i GOWIN FPGA Decignes - [FAEME publembeddedcartes 3 (GWINS-4CT\rel_designi.] 21ipga,ref desigriDK START S

) D [t B Joos Mindow el
] = =

Proess ax

I Desion Summary

T User Comstraints
Foceblanner

Synthesis Details

% Timing Constrints Edor Resource

@ syt Resource Usage Summary
. 5 source Utilization Summa
T Resource Utilization Summary
Mt Fie ming

Clock Su

v B Fhace e Reans nary
Max Frequency Summary

Detail Timing Paths Informath

Flace & Raute Repart

ing Analysis Repert
Farts & #ins Rxpart
Power Ansiyss Report

B8 frogrom Devee

Design  Process  Mierarchy ¥ Sart Foge

Conscle.
[B5%] Tech-Mapging Phase T conpleted
[75%] Tach-Mapping Phase 2 conpleted
[88%] Tech-Mapping Phase 3 conpleted
[50%] Tech-Mopping Phase 4 conpleted

[35%1 Ganerats nethist fila
[100%] Generate report file
GowinSynthesis finish

N, putiembaddedicorear

SERK RTL ¥t

V1. Tigou

Repart Title

Design Fle

Gowinsynthesis Constraints Fils
Gowisynthesis Version

Fart Number

Device

Created Time

Legal announcemert.

Ton Leval Module

Design Summary

3 (GHINS-4C)\ref_desdgn\l.1.2\Fogs_ref_design\DK_START GHINSRAC (RS
5 o enteatescor ) (U AC Y\ _Sestgn\l. 1. 2\ oge-rer_ges mOK, START GUISRAC UG V1. 1\ empur plpeny Ehes o omd oo, sy, ot Tea conpletss

gyt himl] - 8 x

Synthesis Messages

arclahb_multple.

o rel_desgricn _ETART_GWINSRAC_QN48G_V 1. 1\gowin_empulsrciapb?_decoder..
i it B

d?c‘s"mnsmm GWINSRAC_QNASG_W1.11gowin_empularc|apb_multiple.v
ortex_m3 (G 1
a_rel TdesigrDK_ETART_GW INSRAC_QNASG_V1.1\gawin_empuisrc\guwin_empuigewin_empu. v
cortex_m3 (GW11FS-
o_rel desigriEX_START_GWINSRAC_QNASG_1.1100win_empuiarc|gowin_empu_templste. v
iortex_m3 (GW11TS-
el e 1 1.2 fpga.rel_desn K START_GW INSRAC_QNASG_v1.1\gwin_empuisrlgomin_sibe\gowin ke v

ﬁ

GomSHNthEsis V1996508
SWINSRANACQNABGLTIG
SWINSRAC
Foun 18 17:

9:34 2021
Copyright (C)2014-2021 Gowin Semiconductor Carparation. AL rights reserved,

Synthesis Details

Gowin_EMPU_Template

e Rkt comvar
e = oh 0 05, Capsd time = Oh Om 03, Paak mamary Sage = MG
R B8 IngepananE sptmaatan
Optimizing PRase 0: CEU Bme = O 0m 0,031, El2psed time = O 0m 0.0375, Peak memory usags = 725634

gemin_empe_ny

sx

‘naoudn SamurinoT\DeEyeners e sepu. i ompl

git T HRIME R 7%, 22 SUG100, Gowin 4 F 455 .

3.7 THlEth Lk

IPUG932-1.2

1217 Gowin =R 14T A 26 1 H. Place & Route, 5¢ A0 &
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