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1 RfPE SR 1.1 RGLEH

lﬁE#F%’lE’I"@

1.1 RG5EM

Gowin_EMPU_M1 5 N =254, WK 1-1 Fios.
1-1 Gowin_EMPU_M1 &% %

Cortex-M1
IRQ[3L:0] ¢ ¢ DEBUG
ITCM |« Cortex-M1 »{ DTCM
AHB-Lite
Y
A
AHB Bus
A\ 4
A
GPIO AHB.2
Extension
APB Bus A 4
AHB2APB
A
Y
UARTO UARTO Timer0 Timerl WatchDog E APB.2
xtension

® £—7, Cortex-M1 % ITCM. DTCM

® 57, AHB R4 J GPIO. AHB2 Extension Bus

® F 7%, APB &%k % UARTO. UART1. TimerO. Timerl. Watch Dog-
APB2 Extension Bus
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1 BEPFSR

1.2 RYEHE

1.2 BG4

Gowin_EMPU_M1 G/ 1 R4

® Cortex-M1 NIF &%
® AHB-Lite §'J& AHB E £ 1 APB 54k, MAMEKEEID T R4t

1.2.1 Cortex-M1 F &%t

IPUG531-1.0

SRR

® ARM architecture v6-M Thumb 5454844, SZHF 16-bit Thumb F1 32-bit
Thumb?2 544, % arm-download-3964764 /
AR085-DA-70000-rOp0-05rel0 / DDIO419E_armvem_arm.pdf
AREY REERSR

ARG AL

e bR S AL R 2R R AR 2

Mefadt, IEHZ&—HRTeE, T REBEIERSN A HRTRE
NN =

- AJCE O K/ A ok

- IR RS T AT A/ A ok

- ARG N

NVIC

o it E/NT AR, 1. 8. 16, 32
® A NMRIIEELL
® NI ALFEI B SR AL FE RN, WAL RS R B SR EIR S

o AXHFIHIARSR
o UHIAKASL
- AECE T (fulD BAfEL (reduced) EE
o R 4 BreakPoint Unit fI1 2 4> Data Watchpoint
o faifkEs: 2 4> BreakPoint Unit fI1 1 4> Data Watchpoint
- WL E DAP i [
e JTAG/SW
o JTAG
e SW

Memory

® |ITCM: fR&17fifas, nIECE K/, Upper 8¢ Lower alias 77 sUATEE A Y]
VLIS
® DTCM: Hlifrftids, FIHCE KD

32 R IREE

® Normal =,
® Small =z
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1 BEPFSR

1.3 &G0

1.2.2 AHB-Lite Extension F%&%;

® AHB &%k, & GPIO. AHB2 Extension
® APB =4k, & UARTO. UART1. TimerO. Timerl. Watch Dog. APB2

Extension

1.3 &%tuw 0
1.3.1 Cortex-M1 ¥ [

IPUG531-1.0

Cortex-M1 3 1413 1-1 iR,
2= 1-1 Cortex-M1 #% O

SR I/0 | 7% ik

HCLK in 1 System clock

SYSRESETn in 1 System reset

DBGRESETn in 1 Power on debug reset
LOCKUP out 1 Core is in lockup state
HALTED out 1 Core is in Halt debug state
nTRST in 1 JTAG reset

SWCLKTCK in 1 Serial wire and JTAG clock
SWDITMS in 1 SW Data / JTAG Test Mode Select
TDI in 1 JTAG data input
JTAGNSW out 1 JTAG =1, serial wire=0
JTAGTOP out 1 state controller indicator
TDO out 1 JTAG data output

nTDOEN out 1 JTAG data out enable
SWDO out 1 Serial wire data out
SWDOEN out 1 Serial data output enable
IRQ in [31:0] External interrupts

NMI in 1 Non-maskable interrupt
SYSRESETREQ out 1 System reset require
EDBGRQ in 1 External debug request
DBGRESTART in 1 Restart from halt request
DBGRESTARTED out 1 Restart from halt acknowledge
HREADY in 1 Slave ready signal

HRESP in 1 Slave response signal
HRDATA in [31:0] Data from slave to master
HTRANS out [1:0] Transfer type

HBURST out [2:0] Burst type

HPROT out [3:0] Transfer protection bits
HSIZE out [2:0] Transfer size

HWRITE out 1 Transfer direction
HMASTLOCK out 1 Transfer is a locked transfer
HADDR out [31:0] Transfer address

HWDATA out [31:0] Data from master to slave
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1.3 &G0

1.3.2 AHB-Lite Extension i []
AHB-Lite Extension i [ U1 1-2 Fis.
% 1-2 AHB-Lite Extension ¥ [

IPUG531-1.0

R I/O PrgE | b I J@ Ak
SYSRESETn in 1 RGEN

PORESETn in 1 FHEA

IRQ out [31:0] | A b

NMI out 1 Non-Maskable H I

GPIO inout | [15:0] | i %0 N\ % i O GPIO
UARTORXD in 1 UARTO U35 1 UARTO
UARTOTXD out 1 UARTO A3 bt I

UART1RXD int 1 UART1 £ 1 UART1
UART1TXD out 1 UART1 &3 M

TIMEROEXTIN in 1 Timer0 M0 H K7 Timer0
TIMERLEXTIN in 1 Timer1 ZME0H B7 Timerl
WDOGRESREQ out 1 Watch Dog E A7 3K Watch Dog
APB2PSTRB out [3:0] APB2 PSTRB

APB2PPROT out [2:0] APB2 PPROT

APB2PSEL out 1 APB2 PSEL

APB2PENABLE out 1 APB2 PENABLE

APB2PADDR out [31:0] | APB2 PADDR

APB2PWRITE out 1 APB2 PWRITE APB2 Extension
APB2PWDATA out [31:0] | APB2 PWDATA

APB2PRDATA in [31:0] | APB2 PRDATA

APB2PREADY in 1 APB2 PREADY

APB2PSLVERR in 1 APB2 PSLVERR

AHB2HSEL out 1 AHB2 HSEL

AHB2HADDR out [31:0] | AHB2 HADDR

AHB2HTRANS out [1:0] AHB2 HTRANS

AHB2HWRITE out 1 AHB2 HWRITE

AHB2HSIZE out [2:0] AHB2 HSIZE

AHB2HBURST out [2:0] AHB2 HBURST AHB2 Extension
AHB2HPROT out [3:0] AHB2 HPROT

AHB2HWDATA out [31:0] | AHB2 HWDATA

AHB2HMASTLOCK out 1 AHB2 HMASTLOCK

AHB2HRDATA in [31:0] | AHB2 HRDATA

AHB2HREADYOUT in 1 AHB2 HREDAYOUT

AHB2HRESP in 1 AHB2 HRESP
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2 WEAF B R 2.1 TEFIR IR

2@#&%%&

2.1 BHIFE

DK-START-GW2A18 V2.0

GW2A-LV18PG256C8/I7

® EVAL-MIPI-GW1N9 V1.1
GWI1N-LVIPG256C6/15

® EVAL-MIPI-GW1N9 V2.1
GW1N-LVICM64C6/15

® GW2A-55K Eval Board Mini

GW2A-LV55PG484C8/I7

2.2 U

GOWIN FPGA Designer version 1.9.x Beta

2.3 x5 L ES

GOWIN FPGA Designer $2fit3 % 4= il #% IP Core Generator, HTALE
FI7=4: Cortex-M1 1 AHB-Lite Extension fi{4 15t .

IP Core Generator 244 F /7115 2% SUG284, Gowin IP Core
Generator /1 /755

2.4 THIRHE
2 F it Programmer BUEF S #0554

Programmer 3 - H 7774165 % SUG502, Gowin Programmer /7
G -

2.5 @it RiE

Gowin_EMPU_M1 & A :

1. BA%A AL B Cortex-M1 1 AHB-Lite Extension, 7=4: Cortex-M1
Debug =% No Debug Jil 2 fifif4: 5 i1 1 AHB-Lite Extension Jia i {4 it
SN

2. Bl{k Cortex-M1 fil AHB-Lite Extension, &E#umH, SAHP . 4
A
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http://cdn.gowinsemi.com.cn/SUG284-1.7_Gowin_IP核产生工具用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG284-1.7_Gowin_IP核产生工具用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer用户指南.pdf

2 WEAF B R 2.5 witiife

3. {#i] Synplify_Pro & GowinSynthesis £z &, i 1] Place & Route fii & ffi
2k, FrAERDIR S
4. f#H] Programmer F#.
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3 TR 3.1 TfEfg:

TR

3.1 TiE6)&
3.1.1 HETIE

Wit GOWIN FPGA Designer, #5254~ File 111 New..., 13 FPGA
Design Project, /& 3-1 ffizn.

€l 3-1 ## FPGA Design T#2

W GOWIN FPGA Designer - [Start Page]
, File Edit Tools Window Help
Recent Projects:
Quick Start
I Projects 1y
- [, FPGA Design Project | e
- Files
|_& Verilog File
|5 VHDL File I
LE) Physical Constraints File
- - - . LT ﬂ .
ditor

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

Qo [P

3.1.2 WETIEZMMEE
MONTRELHR, i TAKE, WE 3-2 k.

IPUG531-1.0 7(23)




3 AR

3.1 TEf

B 3-2 ETIEZRMEE

B Project Name

3.1.3 ikIFRH

Project Name

Enter a name for your project, and specify a directory where the project will be stored. The directory will
be created if it doesn't exist.

Name: [gowin_empu_m 1 ]

Create in: [,.fhome.fliukai ] E]

Use as default peoject location

=

R, BRSSP 3-3 B
& 3-3 ikF=RH
Y B

Project Name
B Select Device

3.14 sERIIE0iE

Select Device

Specify a target device for vour proiect

Filter

Series: |GW2A 4| Device: [Gw2a-18 ]
Package: |PBGA256 ]
Speed: [CB!I? H ]

Part Number Device Package Speed \Voltage 10

GW2A-LV18PG256C8/I7 GW2A-18  |PBGA256  |C8/I7 - 20736 15552

GW2A-UV18PG256C8/17 GW2A-18  PBGA256  C8/7 UV 207 20736 15552

[4] [+]

= Back H Next > ]

WK 3-4 prs, SERCHTE TRE.

IPUG531-1.0
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3 TR 3.2 T it

B 34 TR TiEE

; Summary
Project Name
Select Device Project
& Summary Name: gowin_empu_ml

Directory: /home/liukai
Source Directory: /home/liukai/gowin_empu_ml/src
Implementation Directory: /home/liukai/gowin_empu_ml/impl

Device
Part Mumber: GW2A-LV18PG256C8/I7
Series: GW2A
Device: GW2A-18
Package: PBGA256
Speed: C8/I7

< Back H Finish

3.2 Bt

it

¥ IP Core Generator =4 Cortex-M1 1 AHB-Lite Extension fifif} %

S AR Tools H (] IP Core Generator, 77 IP Core Generator 5 ,
1% Soft IP Core %115~ Microprocessor
System\Soft-Core-MCU\Gowin_EMPU_M1, 1A 3-5 fiiis.

3-5 1%#F Gowin_EMPU_M1

GOWIN FPGA Designer - [IP Core Generator]

 fle Edit Tools Window Help
0 = S &

Doy @B Tyrget Device: [GW2A-LV18PG256CE17 D

gowin_empu_m1 - [fhome/liuk...
Name

[E] Gwaa-Lv18pG256CE/T B Hord Mode Gowin EMPU M1
%1 Block Memory
£ CLOCK
® o Dsp Information
£ 13C
- sP Type: Gowin_EMPU_M1
% 1 UserFlash
Soft 1P Core Vendor:  GOWIN Semiconductor
can Summary: Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.
sl Cortex-ML is intended for deeply embedded applications that s integrated into GOWIN FPGA. Cortex-M1 is
e ARM architecture v6-M, supports thumb instruction set architecture. There is a operating system extension
Pl option, if this option is implemented, functionality within the processor is enable that is capable of running
£ Matn an operating system. Data endianness is configurable. Instructions and system control registers, debug
Microprocessor System resources and debugger accesses are always little-endian. The nested vectored interrupt controller is
1 Hard-Core-MCU closely integrated with the processor to achieve low latency interrupt processing. The debug can be
Soft-Core-MCU configured to full or reduced mode. Full debug includes four breakpoint units and two data watchpoint
2 Gowin_EMPU_M1 units, reduced debug includes two breakpoint units and one data watchpoint units. Cortex-M1 supports 32-
RiscV N25 bit hardware multiplier, users can choose either the standard multiplier or a smaller, lower performance
PSRAM multiplier implementation.
RAM Based Shift Register
SDRAM Controller AHB-Lite interface is a bus interface suitable for high-performance synthesizable designs. It defines the
Triple Speed Etheret MAC interface between components, such as masters, interconnects, and slaves. Gowin extends AHB-Lite to AHB

bus and APB bus. AHB bus includes AHB1 and AHB2, AHB1 loads GPIO, and AHB2 is for user to design AHB

Design | Process J Start Page % Design Summary X | & 1P Core Generator X

Output

77T Gowin_EMPU_M1, Gowin_EMPU_M1 %4249 4n1& 3-6 i,
f1HE Cortex-M1 £l AHB-Lite Extension &1t & .

IPUG531-1.0 9(23)




3 LR 3.2 it
& 3-6 Gowin_EMPU_M1 R4 44
File
Target Device: GW2A-LV1BPG256CE/IT7
Create In: [fhome.n’liuka i/gowin_empu_m1l/src/gowin_empu_m1l ] E]

Cortex-M1

IRQI31:0] L

ITCM Cortex-M1

AHB-Lite

AHB Bus

GPID

AHB2
Extension

AFB Bus

AHBZAPE

b 3 3 1 1 ]

Uarto ‘ Uartl ‘ Timero Timerl Wwatch APB2

Dag Extension

3.2.1 Cortex-M1 @it
Cortex-M1 A5 1HBC B ik mian € 3-1.

IPUG531-1.0

@ [ Far ]

% 3-1 Cortex-M1 Eo &% IR
fic & 1% T i
Number of BCE Cortex-M1 ZMH A WidlE, wIIEFE 1 5 8 B 16 5 32

interrupts

OS Extension

fic & Cortex-M1 ] L i/ 250

Small Multiplier

Bt Cortex-M1 small A5 g 4 3fe v 2%

Big Endian

B B Cortex-M1 ¥ K umitg =X

Enable Debug

{§if& Cortex-M1 Debug ThifiE

Debug Port Select

it B AR 1, /] DLIE$E JTAG 8% Serial Wire 8% JTAG and Serial
Wire

Small Debug it & Small A28

ITCM Alias Select i & ITCM Alias, 1] LLi%EFF Upper 5§, Lower

ITCM Size e B ITCM (R /N, AT LL%EHE 1KB B 2KB X 4KB B, 8KB HY, 16KB
Y, 32KB

Initialize ITCM {FRE ITCM ¥18A1k

ITCM Initialization
Path

ITCM WIARAE SRR AR

10(23)




3 AR

3.2 T it

IPUG531-1.0

fic, & 55 10 s
DTCM Size it & DTCM k7N, T LAk $% 1KB BY 2KB BY 4KB BY 8KB BY 16KB
oy, 32KB

X7 Cortex-M1, FJJF Cortex-M1 FIECE Ui, WK 3-7 fos, 458
FABCE . A B A

& 3-7 Cortex-M1 B E T H

& Cortex-M1 x

Cortex-M1 e

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
—wl HELK LOCKUP [ normal multiplier, big or little endian, full or small debug. debug port.
—
—® SYSRESETn HALTED
JTAGTOP —
—
DBGRESETn nTDOEN |
—® nTRST SWDO =
—» TDI SWDOEN [—#
—®{ SWCLKTCK DO >
—» cwniTMe SYSRESETREQ [—
C
DBGRESTARTED [ | ommon | Debug | Memory | |
=+|IRQI31:0] HTRANS[1:0] i Number of interrupts
— NMI HBURST([2:0] = 1
—m EDBGRQ HPROT[3:0] i @8
—»! DBGRESTART HSIZE[2:0] = 0
HWRITE —#=
— HREADY 32
HMASTLOCK —#=
—m HRESP
HADDR[31:0] == +| 05 Extension
= HRDATA[31:0] . .
HWDATAI31:0] (== small Multiplier

Gowin Cortex-M1 Big Endian

@
€ cancel agx

BHEE

WFE MG E TR, WK 3-8 fon, WUBCETWIEE. #IERSY
Ji& ik A i s B A7 At A% 2K

11(23)
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3.2 T it
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[&] 3-8 Cortex-M1 EHEE

Cortex-M1
—ex LOCKUP —»
—-
—w{ SYSRESETn HALTED
JTAGTOP
—>
DBGRESETn WTDOEN b=
—w{ nTRST SWDO
N SWDOEN
—w{ sweLKkTCK OO =
SYSRESETREQ
—»{ SWDITMS
DBGRESTARTED —#
—+{IROI31:0
Ql31:0] HTRANS[1:0]
— NMI HBURST[2:0] ==
—» EDBGRQ HPROT[3:0] r—i
—»{ DBGRESTART HSIZE[2:0] =
HWRITE —»
—»{ HREADY
HMASTLOCK
—»{ HRESP
HADDR[31:0]
=l HRDATA[31:0] HWDATA[31:0] i

Gowin Cortex-M1

o THEEAA
ALAEFE 1 8K 8 B 16 B 32, MILARCE 1 e 8 NEl 16 4k 32 AR

H T

o HIERGY RIE
LR, N Cortex-M1 ¥ & 3 Fi#1E R4t

® LUl E
W%, N Cortex-M1 37 3¢ Small ey 48, 75 57 3 Normal Ifeik2e

o KRtttk A E

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into

Gowin FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS5 extension, small or
normal multiplier, big or little endian. full or small debug. debug port.

Number of interrupts
1
@38
16
32

¥| OS Extension
Small Multiplier

Big Endian

i

id

°§ance| agK

IARIEFE, W Cortex-M1 SCRPEGE Kimtg 20, 15 I S35 Bodfa /w3

AWiEE

VPRI Bk i, W1k 3-9 for, AT AR B A RE A0, 1A A
I e

12(23)




3 TR 3.2 T it

[&] 3-9 Cortex-M1 BiREL B
&  Cortex-Ml X
Cortex-M1 oo

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
—m HCLK LOCKUP normal multiplier, big or little endian. full or small debug, debug port.
—
—m SYSRESETn HALTED
JTAGTOP —
—
DBGRESETn WTDOEN —»
—® nTRST SWOO =
— TDI SWDOEN —#
—m SWCLKTCK TDO —»
—»l swortms SYSRESETREQ —» I 1
DBGRESTARTED Common | Debug || Memory
= IRO[31:0
oA ! HTRANS[1:0] i | Enable Debug
R NMI HBURST[2:0] = Debug Port Select
—® EDBGRQ HPROTL3:0] pte JTAG
—m! DBGRESTART HSIZE[2:0] i S T
HWRITE
— HREADY @ JTAG and Serial Wire
HMASTLOCK —
—» HRESP
HADDR[31:0] p=ie Small Debug
—*{ HRDATA[31:0] HWDATA[31:0] b
Gowin Cortex-M1

egance\ aQK

® Enable Debug

%% Enable Debug, Cortex-M1 i ThkE, 7N Cortex-M1
AR RE

o HiZOME
Al LAk JTAG B Serial Wire 5 JTAG and Serial Wire.
o ikl E
WIREFE, N Cortex-M1 32 FF Small #2088, 750524 Full B
AT
FHERCE
AT BRI, &l 3-10 fiaw, FLAECE ITCM Hil DTCM.

IPUG531-1.0 13(23)




3 AR

3.2 it
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H

[&] 3-10 Cortex-M1 FFHEECE

Cortex-M1
—» HCLK LOCKUP |
— -
—# SYSRESETn HALTED
JTAGTOP |
—»

DBGRESETH i
—» nTRST Woo
—» TDI SWDOEN
— - SWCLKTCK TDO |

SYSRESETREQ
—» SWDITMS
DBGRESTARTED =
— .

Ral21:0] HTRANS[1:0] it
e HBURST[2:0] =
—w EDBGRQ HPROT(3:0] it
— DBGRESTART HSIZE[2:0] p=ie

HWRITE |
— HREADY
HMASTLOCK |
—» HRESP
HADDR[31:0] =
=% HRDATA[31:0] HWDATA[31:0] =t

Gowin Cortex-M1

&

Cortex-M1

R

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into

Gowin FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
wectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
normal multiplier, big or little endian, full or small debug. debug port.

Commaon ] Debug

Memaory

TCM Alias Select

Enable Upper Alias

@ Enable Lower Alias

ITCM Size:

¥ Initialize ITCM

ITCM Initialization Path:

DTCM

DTCM Size

l°gance| H P ox ]

® |ITCMELHE

- ITCM Alias fic & 7] LLi%$ Enable Upper &§ Lower Alias.
- ITCM Size it &

- A DLi%FF 1KB B 2KB B¢ 4KB B 8KB B 16KB B¢ 32KB.

- |ITCM Initialization B¢ & Hi%&+% Initialize ITCM, 37 £F ITCM #J454L, 1]
PLFE ITCM Initialization Path S\ ITCM 4518 SCAF % 1%

® DTCMIHE

- DTCM Size fit & 7] LLi%k 3 1KB 1% 2KB 5% 4KB 1%, 8KB 5% 16KB 1%, 32KB.

3.2.2 AHB-Lite Extension {11t

AHB-Lite Extension Pt & 415K 3-2 Fix.
% 3-2 AHB-Lite Extension Ht & i%&IR

A & e T

fhid

Enable GPIO

{#HE GPIO

Enable AHB2 Extension

{HifE AHB2 ¥ B 1

Enable UARTO

fiEgEd Mo

Enable UART1

RS 1

Enable Timer0

fliREEIN &5 0

Enable Timerl

fligE e 25 1

Enable WatchDog

flEREE 14

Enable APB2 Extension

{HifHE APB2 ¥ B2 1
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7 GPIO B{ AHB2 Extension 5{ AHB2APB =f UARTO B{ UART1 5§
Timer0 8 Timerl 8¢ WatchDog 5 APB2 Extension, ] 7 AHB-Lite Extension
WO E U, R 3-11 fron, BFS AHB RZRTC B A APB S 2L E .

3-11 AHB-Lite Extension ft &

'Y AHB-Lite

AHB-Lite lf):‘l

Gowin AHB-Lite is intended for deeply embedded applications that is integrated into
Gowin FPGA as bus the interface for Gowin_EMPU_M1 to load peripherals.

Gowin AHB-Lite extends AHB bus interface And APB bus interface . AHB bus loads GPIO
and AHB2 extension for user. APB bus loads UARTO, UARTL, Timer0, Timerl, WatchDog and

APB2 extension for user.
User can configure what AHB and APB peripherals to use.

—® SYSRESETn IRQI31:0] =

AHB Bus APB Bus

— PORESRTN NMI — Default

Enable GPIO

Extension

Enable AHB2 Extension

Gowin AHB-Lite

anncel aQK

AHB B4 E
o AmOWHE
A ARG E GPIO, #nffig$PE, WISZH: GPIO #10, Wkl 3-12 fiw.
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[E 3-12 AHB BiAEOERSE

& AHB-Lite

AHB-Lite oo

Gowin AHB-Lite is intended for deeply embedded applications that is integrated into
Gowin FPGA as bus the interface for Gowin_EMPU_M1 to load peripherals.

Gowin AHB-Lite extends AHB bus interface And APB bus interface.AHB bus loads GPIO
and AHB2 extension for user.APB bus loads UARTO, UARTL, Timer0, Timerl, WatchDog and

APB2 extension for user.
User can configure what AHB and APB peripherals to use.

IRQ[31:0] ==
— SYSRESETn
N =i
— PORESRTN Default
GPIO[15:0] (= +¥| Enable GPIO

Extension

Enable AHB2 Extension

Gowin AHB-Lite

®
anncel ;QK

o PRI E
A PABC & AHB2 Bus Extension, WnS%E$E, NISCHF AHB2 M2k 19
JE, i 3-13 fios.
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& AHB-Lite x
AHB-Lite )

Gowin AHB-Lite is intended for deeply embedded applications that is integrated into
Gowin FPGA as bus the interface for Gowin_EMPU_M1 to load peripherals.

Gowin AHB-Lite extends AHB bus interface And APB bus interface.AHB bus loads GPIO
and AHB2 extension for user.APB bus loads UARTO, UARTL, Timer0, Timerl, WatchDog and
APB2 extension for user.

User can configure what AHB and APB peripherals to use.

IRQI31:0] (=
—# SYSRESETN MM
AHBZHSEL [—#
— PORESRTN AHBZHADDR[31:0] f=ie
AHBZHTRANSI1:0] (=
=% AHBZHRDATA[31:0] AHBZHWRITE [~
AHBZHSIZE[2:0] it APB Bus
—# AHEZHREADYOUT AHEZHBURSTIZ:0] fmite Default
AHBZHPROTIS:0] f=ibe Enable GPIO
— AHBZHRESP AHBZHWDATAISL:0] i Extension
AHBZHMASTLOCK [—# +| Enable AHB2 Extension

Gowin AHB-Lite

APB R&EE
o IRUARENEE

A PATC B UARTO 5§ UART1 5§ TimerO 5§ Timerl 8¢ Watch Dog, %1
3-14 ffirR.

- WERER UARTO, NISZHF UARTO

- WURZER UARTL, NISZH: UART1

- EEFE Timer0, NSZ4F Timer0

- I EEEE Timerl, MISZHF Timerl

- ik $E Watch Dog, 37 #F Watch Dog
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[E 3-14 APB BRiAEEORE

& AHB-Lite x

AHB-Lite ST

Gowin AHB-Lite is intended for deeply embedded applications that is integrated into
Gowin FPGA as bus the interface for Gowin_EMPU_M1 to load peripherals.

Gowin AHB-Lite extends AHB bus interface And APB bus interface.AHB bus loads GPIO
and AHB2 extension for user.APB bus loads UARTO. UARTL. Timer0. Timerl, WatchDog and
APB2 extension for user.

User can configure what AHB and APB peripherals to use.

— SYSRESETn IRQI31:0] =
— PORESRTnN NM|
—® UARTORXD GPIO[15:0] et
— UART1RXD UARTOTXD AHB Bus APB Bus
Default
— TIMEROEXTIN UART1TXD —
¥ Enable UARTO +| Enable UART1
—» TIMERIEXTIN \WDOGRESREQ }— ¥ Enable Timer0 ¥| Enable Timerl
¥ Enable WatchDog

Extension
Gowin AHB-Lite
Enable APB2 Extension

.

agance\ oK

o JIEEIAHA

A ARG & APB2 Bus Extension, g ik $e, M HF APB2 Sk O &,
WK 3-15 fix.
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& AHB-Lite X
AHB-Lite &

Gowin AHB-Lite is intended for deeply embedded applications that is integrated into
Gowin FPGA as bus the interface for Gowin_EMPU_M1 to load peripherals.

Gowin AHB-Lite extends AHB bus interface And APB bus interface .AHB bus loads GFIO
and AHB2 extension for user.APB bus loads UARTO, UARTL, Timer0, Timerl, WatchDog and
APB2 extension for user.

User can configure what AHB and APB peripherals to use.

IRQ[31:0] ==
—{ SYSRESETN v
GPIO[15:0] b=
— PORESATR
APB2PSTRE[3:0] =9
APB2PPROTI2:0] it
—{ APE2PRDATA[31:0]
APB2PSEL — I
AHB Bus| APB Bus
APB2PENABLE [
—# APB2ZPREDADY Default
APB2PADDR[31:0] pet
L ! Enable UARTO Enable UART1
—® APB2PSLVERR APB2PWRITE [—8- Enable Timer0 Enable Timerl
APB2PWDATA[S1:0] peeipe Enable WatchDog

Extension

Gowin AHB-Lite
¥ Enable APB2 Extension

anncel aQK

3.3 APt
® 5Zjk Cortex-M1 #1 AHB-Lite Extension it & 5, 74 Cortex-M1 #
AHB-Lite it
® ik Cortex-M1 F1 AHB-Lite Extension, %31
& S AHFPBRITAZINR, SN RTL Wit
3.4 #R
SERCH P RTL Bt e, MR R I KA 7 Efm it i 10, F=AEy
ZIR A
FRYEIT P B3R, P AR I e 20 01 S04
YL R 7 4 R 5% SUG101, Gowin #1140 151

3.5 L E

3.5.1 T EERECE
SATE Y, WMETURHRATR, WK 3-16 firx.
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[ 3-16 TEHRIRALE
Configurations %
Synthesize
E| Synthesize General
w 5 ; . & ) . ~
- Place & Route Top Module/Entity: [Gowin_empu_Ml ]
General

Include Path: [ ] E]

Dual-Purpose Pin

. BitStream Synplify Pro

Category: [AJI H]
Label had Value B

Frequency Auto ||

Use Clock Period for Unconstrainted 10 False

Fanout Guide 10000

Disable IfO Insertion False

Update Compile Point Timing Data False

Read Write Check an RAM Trie -]

[ + Apply Hegancel l [_JQK ]

352 S| HELE

SATET, BOE SRR, W 3-17 s, Wi AHB-Lite
Extension fic. & Y- ahb_option_defs.v 1 Cortex-M1 [t & {4
cml_option_defs.v 4% 5] F SCLF )42

B 3-17 S| HBEERE

W Configurations x
Synthesize
= Synthesize General . ) ) .
Synthesis Tool: @ Synplify Pro GowinSynthesis
= Place & Route Top Module/Entity: [Gc—win_empu_Ml ]

General Include Path:

fhome/liukai/gowin_empu_ml/src/gowin_empu_ml

Remove Up Down

fhome/liukai/gowin_empu_m1l/src/gowin_empu_m1l

IPUG531-1.0 20(23)




3 TRERER

3.6 44

3.5.3 Post-Place File it &

anSAg A R s E A B R #0, B B Place & Route 77
4 Post-Place File, 41l 3-18 firzx, 5 MANT £ & fiHH Post-Place File.

& 3-18 Post-Place File ft &

Configurations

E| Synthesize
- General

- Place & Route

Dual-Purpose Pin

BitStream

Place & Route

Category: [ All H] ]

Reset all to defau

Label had Value el
Generate SDF File False
Generate Constraint File of Ports False
Ealse
Generate Post-PNR Simulation Model File False
Initialize Primitives False
Show All Warnings False
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False ]
Not place register to I0B False Ed

Generate Post-Place File. Default: *.posp

[ o] [ @] [ P |

A
i

1217 GOWIN FPGA Designer {144 T.H Synplify_Pro &%,
GowinSynthesis, 5E% RTL #itHIZiA, WKl 3-19 fis.

& 3-19 &4

Fle Edit Tools
O = His&

Process R

Window

| gowin_empu_m1 (rev_1)
|1 Design Summary J’;""""
re Comler Regont
W User Constraints * Compiler Constaing A pplicssor
FloorPlanner & P -
% Timing Constraints Editor ¥ Umkdwumn
Clk Comersion

= @ synthesize & M
e
Netlist File : l'nrinrmmr? Summary
= Place & Route 1 =
Place & Route Report 3 Desailed Repen for Clocks
Timing Analysis Report
Ports & Pins Report
Power Analysis Report
14 Program Device

# Resousce Unilizaion
¥ Consmaion Checher Repod (1827 31
Ly

Design | _Process Start Page

Output

IPUG531-1.0

#Build: Synplify Pro (R) 0-2018.00G-SP1-BetaS, Build B17R, Dec 17 2018
Hinstall: /share/gwsw/gowin_new/Gowin/Gowin_YunYuan Vi.9.xBeta/SynplifyPro
#0S: Linux

#Hostnane: JINANS108.sdgowin.con

& Eri Feb 1 14:24:47 2619

HImplementation: rev_1

Copyright (C) 1994-2818 Synopsys, Inc.

This Synopsys software and all assaciated documentation are proprietary to Synopsys, Inc.
and may only be used pursuant to the terms and conditions of a written license agreement
with Synopsys, Inc. All other use, reproduction, modification, or distribution of the
Synopsys software or the assOCIALed OOCUMENTATiOn 15 STrictly prohibited.

Tool: Synplify Pro (R)

Build: 0-2018.09G-5P1-Betas

Install: /share/gusw/gowin_new/Gowin/Gowin_YunYuan V1.8.xBeta/SynplifyPro
05: Cent0S release 6.8 (Final)

Hostname : JINANG160.Sagowin.con

max virtual memory: unlimited (bytes)

max user processes: 182

max stack size: 16485760 (bytes)

Inplementation : rev_1
Synopsys HDL Compller, Version cospze18qdpl, Build @33R, BUilt Dec 17 2618 09:53:26

@N: : | Running in 64-bit moge
[

Copyright (C) 1994-2818 Synopsys, Inc.
This Synopsys software and all assoclated documentation are proprietary to Synopsys, Inc
ana may only De USEd PUrSUANT TO the TEFMS ANd CONUAtions Of a Wwritten license agreement

X Design Summary E

gowin_empu_m1.htm X
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SA T AR JTEE S % SUGL00, Gowin x5 B F 15

3.7 flmthtk

IPUG531-1.0

iz1T GOWIN FPGA Designer [#14fi Js 42k T. 2 Place & Route, 5EhAf

JRA A A S A, an ] 3-20
& 3-20 Place & Route

GOWIN FPGA Designer

! Ele Tools Window Help

Process B
I" Design Summary
= [ user Constraints
i FloorPlanner
# Timing Constraints Editer
= @ synthesize
Synthesis Report
Netist File

B Place & Route Report.

Timing Analysis Report

Ports & Pins Report
Power Analysis Report
31 Program Device

Design | Pracess.
Output

(cH0001)

PnR Messages

PnR Details
Placer
Resource Usage Summary
1/0 Bank Usage Summary
Router
Global Clock Usage Summary
Global Clock Signals
Pinout by Port Name
All Package Pins

Memory Usage

Start Page

=]

PnR Messages

Report Title Gowin PR Report

Design File in_empu_m1/i _Agowin_empu_mL.vm
Physical C in_empu_m1/sre/gowin_empu_ma1.cst

Timing Constraints File

GOWIN Version v1.9.0Beta

Part Number GW2ALV1BPG256CBAT

Created Time Fri Feb 1 14:33:12 2019

Legal Announcement

Placer:

Starting Placer:

Copyright (C12014-2019 Gowin Semiconductor Corporation. Allrights reserved

PnR Details

Placement Phase 0 ... REAL time: 9.71 secs

PlacementPhase 1 ...
Placement Phase 2 ...

Design Summary

REAL time: 6.84 secs

REAL time: 152.55 secs

® gowin_empu_m1.rpt htmi X

i Ja A 46 T BA FH 71515 5% SUGL100, Gowin AW 1151 -
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4 ZE T

4%%‘1&*‘»‘]‘

= = #t Gowin_EMPU_M1 1 Debug 1 No Debug 2% %t

® FPGA_RefDesign\Debug_RefDesign
® FPGA RefDesign\NoDebug_ RefDesign

IPUG531-1.0 23(23)




GOWINSE

EREB TR KX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 硬件架构
	1.1 系统架构
	1.2 系统特征
	1.2.1 Cortex-M1子系统
	处理器内核
	NVIC
	调试系统
	Memory
	32位硬件乘法器

	1.2.2 AHB-Lite Extension子系统

	1.3 系统端口
	1.3.1 Cortex-M1端口
	1.3.2 AHB-Lite Extension端口


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

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

	3.2 硬件设计
	3.2.1 Cortex-M1硬件设计
	通用配置
	调试配置
	存储配置

	3.2.2 AHB-Lite Extension硬件设计
	AHB总线配置
	APB总线配置


	3.3 用户设计
	3.4 约束
	3.5 配置
	3.5.1 顶层模块配置
	3.5.2 引用文件配置
	3.5.3 Post-Place File配置

	3.6 综合
	3.7 布局布线

	4 参考设计

