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1 BG4 1.1Microprocessor Unit

1 ARG

GW1NS-2C £ —# Hitk A X ARM Cortex-M3 N1 1 FPGA Fabric ZH 1,
1) Fr E &8¢, 5 Microprocessor Unit #1 FPGA Fabric, L\ & ADC 1 USB2.0
PHY 6%, WK 1-1 fs.

1-1 GWINS-2C &S 424

JTAG Port

Microprocessor Unit

FPGA Fabric

USER_INTO

Interrupt % SER_INT1
= CLK&RST

Clock&Reset

AHB Extension:INTEXPO AHB2 Slave Clock
AHB Exten ARG AHB2 Master -
GPIO IF |

PB2 Extension|IF APB2

JTAG IF

Bridge \|/
LInt Monitor>

12C UART SPI APB2

Soft- Soft- Soft- || Master
—=  UARTO — T Core Core Core [1-12]

3
—_u | 5_{ M 10 Port
ADC IF
UART IF

ADC Hard-Core

1.1 Microprocessor Unit

Microprocessor Unit P4 3 €145 -

® ARM Cortex-M3 1% :
- Cortex-M3 Core
- Debug Access Port
- Bus Matrix
- NVIC (Nested Vector Interrupt Controller)
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1 RGLEEM 1.2FPGA Fabric

AHB 2
AHB2APB #1245
AHB =4k 3 GPIO
APB 2k

APB i 2%,

- UARTO

- UART1

- Timer0

-  Timerl

- Watch Dog

- APB ¥ EE:O

1.2 FPGA Fabric

FPGA Fabric t.35:

o HMNEERIRE BRI N CLKDIV 5% PLL 2045i/F A MCU 1 R 4ei 84,
U] HATIE R MCU &R Gii shs
e GSR N MCURMAFZEMES
UARTO, UARTL1 f1 GPIO {45 FPGA Fabric, fit &% 10 % s
® 37k AHB L&Y R ZEAEHI 2] FPGA Fabric
- 1 %#:% SRAM FI Flash-Rom
- 1 %1 AHB HH:Mr % AHB Master =i 4M i
- 185 AHB #E:Mr % AHB Slave mid sk
o APB ¥ JE ML F| FPGA Fabric, il APB s aitssbik, &
L
SPI| Soft-Core fi1 SPI Controller
- ADC Controller
- UART Soft-Core #1 UART Controller
- 12C Soft-Core #1 12C Controller
12 /> APB2 Master 4 B4 1
e 4 SP-Configured ] BSRAM £ MCU HJizfT N7, &N 8K Byte
® FLASH128K fEA MCU [1%E% Flash-Rom, % & N 128K Byte
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2 W 2.1FPGA it #44

2.1 FPGA &itE

ot = SR B GWINS-2C FPGA it 571 %
VRS AEAS T R1ES % (Gowin S5 EH /1155 )

2.2 FPGA ¥4 ik 2%

E s IR EA R AL A 5 2% IP Core Generator, 0] L= 42
GW1NS-2C MCU ##.

IP Core Generator {4 F /712:1E 2% _(Gowin IP Core Generator 4
S5 Do

2.3 FPGA 73

==t Programmer #fE FPGA Bl .
Programmer ¥ {48 FH 77751522 (Gowin Programmer 7§57 ).

2.4 FPGA &itRTE

FPGA % iTiife:

IP Core Generator /=4 MCU ##%

BN RTL it MCU B#%. WELZ) R . I P2 R &%

ey

AL, FeEmR
B LI 2 GWINS-2C
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3.1 LREfz

3 TRERR

TIEHRR

3.1 TiE0E

3.1.1 HETIE
M H B = IR IDE, B HA~ File 1) New, #%# RTL

Project, WK 3-1 ffiis.
& 3-1 ¥ RTL T2

™ . - §: 4
— Bl dge 0O
- LI
Eecent Frojects: f
Gy New - m
4 Projects = =
. RTL Project "
) roje L Example Froject. ..

¢ Post-Synthesis Project

4 Files

E& Verilog File
[5 vHDLFile
EE, Physical Constraints File

mstraints Editor

I Start Page

312 HETEZMMEE
MN TR, B8 TREKEZ, WK 32 Fix.
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3 TRERR

3.1 LREfz

&l 3-2 Bt TRARMEEE

! Mew RTL Project Wizard
——

i

Project Name

ﬁ' Froject Hame
. Enter a name for your project,
Select Dlevice created if it doesn t exist.

Summary

and specify a directory where the project will be stored. The directory will be

Hame: gowin_empu

Create in: D:huser-bak\Usersirootillesktop

Use as default project location

3.1.3 I FEEEH

EPEAS AR BRI E, K 3-3 Frs.
& 3-3 i FEAF

! Mew RTL Project Wizard
_—

Select Device

Project Hame
Specify a target dewice for your project.

& Select Device .

Summarsy
v | Poevice:  [gtims-zc

Series: GH1HS
Package: |LAFP144

Speed:  [CS/I4

Device Package Speed  \Voltage

GWINS-UX2CLQ144C5/14 GWINS-2C LOFP144 C5/14 Ux

LU}

Part Number
GWINS-LX2CLQ144C5/14 GWINS-2C  |LQFP144 C5/14 -- 1728 1080

1728 1080

< Back ] I Hext >

5(23)
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3 TRERR

3.2MCU % it

3.14 sER T 1200

Wkl 3-4 s, SERGHTEE TRE.

& 3-4 SER LRERIR

ENew RTL Project Wizard

Project Hame

Select Device

Eb Summary

Summar ¥

Project

Name: gowin_empu
Directory: D:\user-bak\Users\root‘\Desktop\gowin_empu

Source Directory: D:\user-bak\Users\root\Desktop\gowin_empul\src
Implementation Directory: D:‘\user-bak\Users\root\Desktop\gowin_empuiimpl

Device
Part Number:
Series: GWINS
Device: GWINS-2C
Package: LQFP144
Speed: C5/I4

GWINS-LX2CLQ144C05/14

{Back |[ Finizh |

3.2 MCU ¥#xigit

MCU ##%¥1t, {H IP Core Generator f=4: MCU ##% .

PR B Tools H1) IP Core Generator, 77T IP Core Generator J& ,
3% Soft IP Core #|3& T Microprocessor
System\Hard-Core-MCU\Gowin_EMPU, 1 3-5 7R,

3-5 i&# Gowin_EMPU

Name
4 [ Hard Module
Block Memory
CLOcK

DspP

13C

SPMI

o Soft IP Core.

CORDIC

Complex Multiplier

DDR

DIVIDER

FET

FIFO

13C

MIPI

Microprocessor System
Hard-Core-MCU
&b Gowin EMPU

> [ PSRAM

> [ RAM Based Shift Register

> [ SDRAM Controller

e v o v vwovs

S

Start Fage

[T

Gowin EMPU

Information
Type: Gowin EMPU
Vendor: GOWIN Semiconductor

Summary:

Gowin_EMPU is a System-on-Chip FPGA device that embeds Microprocessor Unit hard core, Gowin FPGA
Fabric as well as other standard peripherals and featured hard cores, including USB2.0 PHY, ADC, 128K-Byte
Flash and 8K-Byte Block Ram. The Microprocessor Unit contains a low power, low cost and high-performance
ARM Cortex-M3 32-bit RISC. The flexible FPGA Fabric serves as user programmable peripherals, or soft-core
IPs.

All internal block and sub-block functions of the Gowin_EMPU, including the Microprocessor Unit (with
supporting AHB/APB Bus System/Extension Ports and Standard Peripherals - GPIO/UART/Timer/Watch-
Dog), FPGA Fabric (with Block Ram, Sub-Memory Controller, rich clock and flexible Logic Resources), JTAG
Config-Core, FLASH, ADC and USB2.0 PHY are all designed around the ARM Cortex-M3 processor core. The
ARM Cortex-M3 processor provides the core for high-performance, low-cost platform that meets the needs
of minimal memory implementation, reduced pin count, and low-power consumption, while delivering
outstanding computational performance and exceptional system response to interrupts

Microprocessor Unit only interfaces with FPGA Fabric and JTAG Config-Core internally with no access to I/O
Block of Gowin_EMPU. Only JTAG Config-Core, ADC, USB2.0 PHY as well as FPGA Fabric have access to I/O
Blocks Gowin_EMPU

Copyright(C)2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.

Design Smmary 3 IF Core Generator [x] ‘

17 Gowin_EMPU J5, WKl 3-6 i/, s Gowin_EMPU [ R G158

Kl
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3 AR 3.2MCU % it

HApEIREHZ RS BN, HPAERERE; REKEBH, KA E
SHEREE b, FEEE A E NS, T ARG AT AR BRI B 1% AR
e,

FH ] DL B0 B A L dE -

TPIU (Trace Port Interface Unit)

Interrupt: MBS 5 USER_INTO il USER_INT1
AHB?2 Slave: FPGA Fabric 7] J& AHB Slave =4
AHB2 Master: FPGA Fabric 7 ¥ & AHB Master /&i# 7%
GPIO

UARTO #1 UART1

Clock: ERINRGHTEFIH P B € LRGN B

I2C Soft-Core: FPGA Fabric § & 12C # %

UART Soft-Core: FPGA Fabric ¥ /& UART ##%

SPI Soft-Core: FPGA Fabric ¥ J& SPI %%

APB2 Master[1-12] : FPGA Fabric # /& 12 /> APB Master £ #} 55
]

e ADC Hard-Core: ADC fifif%

K] 3-6 Gowin_ EMPU

{{y Gowin EMPU D S|

File

Target Dewice: GWINS-LXZCLO144C5,/T4
Create In: D:\uzer-balthUzershroot'\Desktophgowin_empu'isre'zowin_empu E

Module Hame: Gowin_EMEU File Hame: gowin_empu hdd to Carrent Project

JTAG Fort

Micoprocessor Unit

JTAG Config-Core

FPGA Fabric

Bus Matric \SFR_THTD
hEmupt D ISER_INT1 CLKERST
i
= ﬂ :
SE Fxtenzion: [NIEJFOQ [ amEzsEe

§F F ion: TARCEAFO
»;léﬂ'E 48 Extenzion TR AHEZ Master ‘ Resst ‘
Srazifla

HFE} Extension IF

Int Menitor

Core Cors Core -2_'
M 10 Port

| 0 | [ Cmeel |[ Help |
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3 AR 3.2MCU % it

3.2.1 i&$¥ TPIU

f#8E TPIU
%FE TPIU, Wi 3-7 fun, A LLE#E Enable TPIU.
& 3-7 #$ TPIU
% TPIU ’ D |
- -
TPIU &
Trace Fort Interface Unit, works with debug
information from all trace units, then zends tao
extern to capture hardware =ignals.
EE_ i pe—
recet n re— Configurations
N I Ensble TFIU
tEoe_ok —
trace_data[ o] -
Gowin EMPU
& &
0K || Cencel
TPIU i[O
IR %EFE Enable TPIU, % 0 8/R0% 3-1 ik,
# 3-1 TPIU 35 O iR
SRR 110 A g
sys_clk in 1 AN G RE TA
reset_n in 1 RGEENL
trace_swo out 1 Trace swo
trace_clk out 1 TPIU clock
trace_data out [3:0] TPIU data
3.2.2 i&$¥ Interrupt

8 Interrupt

HE Interrupt, W] LAZEFRAMEH A I USER_INTO 5 USER_INT1, {EA
FPBA Fabric §" MG {55, Wil 3-8 frz, A LLiE$E Enable
USER_INT_O & Enable USER_INT 1.

RN517-1.1 8(23)




3 AR 3.2MCU % it

/& 3-8 #%£#% Interrupt
Interrupt EBJ@
There are two user interrupt =ignal from MNPV
Interrupt system to FPGA Fabrie.
If user extends soft-core peripherals,
] USEE_INT 0O and USERE_INT_l can be as interrupt
Bp5_oK = signals for soft-core peripherals.
resel N p—
user ne_0 p—
Configurations
R Ensble USER_INT O
Ensble USER _INT 1
Gowin EMPU
| ok || Cancal
Sl
Interrupt ¥m [

IR % Enable USER_INT_O il Enable USER_INT_1, i F 27540
% 3'2 ﬁﬁz]—_\‘o

F 3-2 Interrupt 35 IR

4 F5 110 (A ik

sys_clk in 1 SIS e RPN
reset_n in 1 RGEEN
user_int_ 0 in 1 User Interrupt O
user_int_1 in 1 User Interrupt O

RN517-1.1 9(23)




3 AR 3.2MCU % it

3.2.3 £ GPIO

{8k GPIO
%EH GPIO, Wil 3-9 Frax, 7 LLiE#E Enable GPIO.

&l 3-9 i&#% GPIO
% GPIO | % S|
i

GPIO Es
with GFI0 block threough AHE bus The GFI0 Blaock -
intercomnects with the FPGA Fabric where user i
implements general purpose 1/0 functions. This L
AHE GFI0 is a general-purpose L0 interface unit 5
and providez a 1B-bit I/0 interface, i

EE_ok plb— 5
Configurations
N Enable GPIO
150 .
Gowin EMFU
B &
[ ok || Cencal
GPIO #x [
%+ Enable GPIO J&, i [T RUNEE 3-3 FiR.

% 3-3 GPIO ¥t O3

AR 110 7 E{iba

sys_clk in 1 AN T G R TA

reset_n in 1 RGEENL

gpio inout [15:0] GPIO

RN517-1.1 10(23)




3 AR 3.2MCU % it

3.2.4 i&¥E UART

{ERE UART
P UARTO B¢ UARTL, & 3-10 ffisn, A LLIEFE Enable UARTO B
Enable UART1.

A 3-10 #%&#: UART

2. UARTO/UARTL - [ 2 [

B
UARTO/UART1 )
Gowin EMFU contains two universzal asynchronous
receiver / transceiwver, which can be acceszed and
controlled through APEl bus. Both UART supports
FfE_ maximum BAUD rate at 921 AEbitfs.
The APE UART =zuppertsz S-bit communication
reset_n — without parity, fixed at one stop bit per
configuration.
wER0_rd p—
uand_bd |-

Configurations

i Enable UARTO
uan_td Enable VART1
Gowin EMPU
& &
0K || Cencel
UART im0
## Enable UARTO Al Enable UART1 J&, ¥ R Rin# 3-4 iR,

3 3-4 UART ¥5 O $5R
B I/O (A iR
sys_clk in 1 AR SR PRI B RN
reset_n in 1 RGN
uart0_rxd in 1 UARTO #ZUk
uartl_rxd in 1 UARTL £:i
uart0_txd out 1 UARTO ik
uartl_txd out 1 UART1 ik

RN517-1.1 11(23)




3 TRERR

3.2MCU % it

3.2.5 1% AHB2 Extend Bus

RN517-1.1

{88 AHB2 Extend Bus
1% $ AHB2 Slave 5 AHB2 Master, 1/ 3-11 fif7~, 0] LLI%EFE Enable
AHB2 Master & Enable AHB2 Slave.
AHB2 Master # 0xA0000000 ¥ & AHB2 Master =5 4M A 1) ik B
Wt
& 3-11 #:3% AHB2 Extend Bus
T5 AHB2 Extend Bus Ve 2 @ |2 o

AHB2 Extend Bus o

The user can extend AHBZ bus to support a high speed peripheral as master, or support MEU as a
slave
Extend ANEZ bus to FPGh fabric, user can design AHEZ high speed peripherals soft core as

s _dk

slzie_hmematii] master_fimas fock AEZ Slawe
maser_hresdymu

slaie_heweg Ensble AHEZ Slave
masker_hauser

slae_hmaser30] maser_hwuser30]

slae_hwdas[310] mase_hrdasRE1:0]

slzie_hmastrock maser_hresdyout
maser hesp

slae_hauser

MasEr_hexesp

. r-—
= zlze_hrdasRE10]
- : t d MEUT h: d =l
S master or desizn az high speed slave
o+ zlze_hready
mas E1_halk [—
4 clze_tr=sp SN
*— zlae_hewssp maser_hoal =
— slzie_hruser20] master_haddr21 0] =
master_hrans(l 0] =
— o slze_hsel
master_harite —=
—b{ slae_haddf210] Y
e =|3E_htrans[1:0] master_hbursgz 0] =i
—w slae_hwiie master_iporf 0] =t -
master_hmematr(1 0] =4 Configurations
— clze_hsi=(24)]
masier_hexeg —# HKHEZ Master
) slae hburs 2] master_hmasr3O] (e AHBZ Master hddress  Size (KB)
= slzie_nporfad] masier_hwdas[i 0] b—te Ensble AHEZ Master O3XADDODDOO B4
— =
=
—»
—
— e
— le—
—» [—
l—
—»
l—
— e

slae_wuser:0] masier_hruser20]

GowinEMPU

ONEY

AHB2 Extend Bus i [
IS %3 Enable AHB2 Master il Enable AHB2 Slave, i &~
3'5 ﬁﬁﬂ_‘—\‘o

2 3-4 AHB2 Extend Bus ¥ [ #5ik

K I/0 | fr%E Ejiipan

sys_clk in 1 PO e LR TN
reset_n in 1 RGBT
master_hclk out 1 AHB2 Master HCLK
master_hrst out 1 AHB2 Master RESET
master_hsel out 1 AHB2 Master SEL
master_haddr out [31:0] AHB2 Master ADDR
master_htrans out [1:0] AHB2 Master TRANS

12(23)




3 TRERR

3.2MCU ¥z ixit

RN517-1.1

H R 1/0 A% IR

master_hwrite out 1 AHB2 Master WRITE
master_hsize out [2:0] AHB2 Master SIZE
master_hburst out [2:0] AHB2 Master BURST
master_hprot out [3:0] AHB2 Master PROT
master_hmemattr out [1:0] AHB2 Master MEMATTR
master_hexreq out 1 AHB2 Master EXREQ
master_hmaster out [3:0] AHB2 Master MASTER
master_hwdata out [31:0] AHB2 Master WDATA
master_hmastlock out 1 AHB2 Master MASTLOCK
master_hreadymux out 1 AHB2 Master READYMUX
master_hauser out 1 AHB2 Master AUSER
master_hwuser out [3:0] AHB2 Master WUSER
master_hrdata in [31:0] AHB2 Master RDATA
master_hreadyout in 1 AHB2 Master READYOUT
master_hresp in 1 AHB2 Master RESP
master_hexresp in 1 AHB2 Master EXRESP
master_hruser in [2:0] AHB2 Master RUSER
slave_hrdata out [31:0] AHB2 Slave HRDATA
slave_hready out 1 AHB2 Slave HREADY
slave_hresp out 1 AHB?2 Slave HRESP
slave_hexresp out 1 AHB2 Slave HEXRESP
slave_hruser out [2:0] AHB2 Slave HRUSER
slave_hsel in 1 AHB2 Slave HSEL
slave_haddr in [31:0] AHB2 Slave HADDR
slave_htrans in [1:0] AHB2 Slave HTRANS
slave_hwrite in 1 AHB2 Slave HWRITE
slave_hsize in [2:0] AHB?2 Slave HSIZE
slave_hbrust in [2:0] AHB2 Slave HBRUST
slave_hprot in [3:0] AHB2 Slave HPROT
slave_hmemattr in [1:0] AHB2 Slave HMEMEATTR
slave_hexreq in 1 AHB2 Slave HEXREQ
slave_hmaster in [3:0] AHB2 Slave HMASTER
slave_hwdata in [31:0] AHB2 Slave HWDATA
slave_hmastlock in 1 AHB2 Slave HMASTLOCK
slave_hauser in 1 AHB2 Slave HAUSER
slave_hwuser in [3:0] AHB2 Slave HWUSER

13(23)




3 TRERR

3.2.6 fic B A)$h

3.2MCU % it

1%£# Clock, W1 3-12 Az, BRINIETE Internal Clock, MCU i F 8k
NP VE Ry R Ge it e WS i%E+% External Clock, 5 HE X MCU R4,

& 3-12 B B4

-

" Clock

Clock

Pl X

P
BT

5ys_ok (—

rezet_n a—

Gowin EMPU

& &

One is system default internal clock source, =
NEU system clock is generated by CLEDTV.
The other iz user =zelf-defined external

clocl source, MFPU system clock is generated by
FLL in user design.

4 [m |

Configurations

@ Internal Clock (Mefanlt)

External Clock (User Self-TDefined) |

OE ] [ Cancel

3.2.7 1% APB2 Extend Bus

{#8E APB2 Extend Bus

1 APB2 Extend Bus, HHERINNC BRI i B 1L T .
1. BRAHC BT

un
- Enable ADC

Enable UART
Enable SPI
Enable 12C

RN517-1.1

K 3-13 flow, P Al PLIL %
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3 AR 3.2MCU % it

& 3-13 APB2 Extend Bus ZRIABLE

'L APB2 Extend Bus - - - - D ||
APB2 Extend Bus Pr

The user can extend AFEZ bus to support more peripherals.
AFEZ Eridge has extended ADC hard-core, SFI soft-core, I2C soft-core, UART soft-core.
#nd provide a 12-AFEZ Master for user to load self-defined peripheral soft—core.

sys_clk —
reset_n [—
mosi —#
miso f4—
sclk |—= Default Configuration Extended Configuration
nes Default Configuration
Enable ADC Enshle UVART
adc_channel7:0] pele—
Enable SPI Ensble I2C
uart_rd pl—
uart_ted —=
sl -
sda M

GowinEMPU

& &

2. PR E LD

il 3-14 Frow, H P ATLLGE#E
- Enable APB2 Master 1
- Enable APB2 Master 2
- Enable APB2 Master 3
- Enable APB2 Master 4
- Enable APB2 Master 5
- Enable APB2 Master 6
- Enable APB2 Master 7
- Enable APB2 Master 8
- Enable APB2 Master 9
- Enable APB2 Master 10
- Enable APB2 Master 11
- Enable APB2 Master 12

RN517-1.1 15(23)




3 TRERR

3.2MCU % it

RN517-1.1
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'.» APB2 Extend Bus

APB2 Extend Bus

IR T T A A A A

master_pck
master_prst
master_penable
master_paddr[7:0]
master_pwrite
master_pwdata[31:0]
master_psirb]3:0]
master_pprot[2:0]
master_psel
master_pready
master_prdata[31:0]

master_psher

sye_dk

reset_n

mosi

miso

sdk

nss
adc_channel[7:0)
uar_pad

uart_ted

sd

sda

I R R A |

Gowin EMPU

The user can extend AFEZ bus to support moere peripherals.
AFEZ Bridze has extended AIC hard-core, SPI soft-core, I2C soft-core, UART soft-core
And prowide a 12-AFPEZ Master for user to load zelf-defined peripheral soft-core.

B &

Default Configuration Extended Configuration

Extended Configuration

AFEZ Master Address Size (Byte)
Enable AFBZ Master 1  0X40002400 256
Enable APEZ Master 2  ON40002500 256
Enable AFEZ Master 3  0ON40002600 256
Enable AFBZ Master 4  OX40002700 256
Enable APEZ Master 5  ON40002800 256
Enable AFEZ Master 6  0OX40002900 256
Enable AFBZ Master T  OX40002AD0 256
Enable APEZ Master §  ON4000ZEO0 256
Enable AFEZ Master 9  0OX40002C00 256
Enable AFBZ Master 10 0X40002D00 256
Enable APEZ Master 11 OX4000ZEOD 256
Enable AFEZ Master 12 0OX40002F00 256

12 /> APB2 Master §" Rl 7 s 1) bk B an sk 3-6 Fos .
% 3-5 APB2 Master HihBist

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

APB2 Extend Bus i

R i%$ Enable ADC. Enable UART. Enable SPI. Enable 12C #H
Enable APB2 Master 1~12, &onim 15 3-7 .
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EX /0 (A EfEpu

sys_clk in 1 P TeE TR 1PN
reset_n in 1 R AL

mosi out 1 SPI #ir

miso in 1 SPI I\

sclk out 1 SPI i} 4

nss out 1 SPI Frik

adc_channel in [7:0] ADC channel &+
uart_rxd in 1 UART 1%

uart_txd out 1 UART K i%

scl inout 1 12C W5k

sda inout 1 12C HR 4

master_pclk out 1 APB2 Master £
master_prst out 1 APB2 Master & {if
master_penable out 1 APB2 Master {# Gt
master_paddr out [7:0] APB2 Master Hi}ik
master_pwrite out 1 APB2 Master 5 # il
master_pwdata out [31:0] APB2 Master ‘5 (¥
master_pstrb out [3:0] APB2 Master {37 7l
master_pprot out [2:0] APB2 Master {37 7l
master_psell out 1 APB2 Master 1 select
master_preadyl in 1 APB2 Master 1 ready
master_prdatal in [31:0] APB2 Master 1 read data
master_pslverrl in 1 APB2 Slave 1 error
master_psel2 out 1 APB2 Master 2 select
master_pready?2 in 1 APB2 Master 2 ready
master_prdata2 in [31:0] APB2 Master 2 read data
master_pslverr2 in 1 APB2 Slave 2 error
master_psel3 out 1 APB2 Master 3 select
master_pready3 in 1 APB2 Master 3 ready
master_prdata3 in [31:0] APB2 Master 3 read data
master_pslverr3 in 1 APB2 Slave 3 error
master_psel4 out 1 APB2 Master 4 select
master_pready4 in 1 APB2 Master 4 ready
master_prdata4 in [31:0] APB2 Master 4 read data
master_pslverrd in 1 APB2 Slave 4 error
master_psel5 out 1 APB2 Master 5 select
master_pready5 in 1 APB2 Master 5 ready
master_prdata5 in [31:0] APB2 Master 5 read data
master_pslverr5 in 1 APB2 Slave 5 error

17(23)
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master_psel6 out 1 APB2 Master 6 select
master_pready6 in 1 APB2 Master 6 ready
master_prdata6 in [31:0] APB2 Master 6 read data
master_pslverr6 in 1 APB?2 Slave 6 error
master_psel7 out 1 APB2 Master 7 select
master_pready7 in 1 APB2 Master 7 ready
master_prdata7 in [31:0] APB2 Master 7 read data
master_pslverr7 in 1 APB2 Slave 7 error
master_psel8 out 1 APB2 Master 8 select
master_pready8 in 1 APB2 Master 8 ready
master_prdata8 in [31:0] APB2 Master 8 read data
master_pslverr8 in 1 APB2 Slave 8 error
master_psel9 out 1 APB2 Master 9 select
master_pready9 in 1 APB2 Master 9 ready
master_prdata9 in [31:0] APB2 Master 9 read data
master_pslverr9 in 1 APB2 Slave 9 error
master_psel10 out 1 APB2 Master 10 select
master_pready10 in 1 APB2 Master 10 ready
master_prdatal0 in [31:0] APB2 Master 10 read data
master_pslverr10 in 1 APB2 Slave 10 error
master_psel1l out 1 APB2 Master 11 select
master_preadyl11 in 1 APB2 Master 11 ready
master_prdatall in [31:0] APB2 Master 11 read data
master_pslverrll in 1 APB2 Slave 11 error
master_psel12 out 1 APB2 Master 12 select
master_pready12 in 1 APB2 Master 12 ready
master_prdatal2 in [31:0] APB2 Master 12 read data
master_pslverr12 in 1 APB2 Slave 12 error

3.2.8 SERECE

TROERIE S, %58 OK, /4 MCU ¥#%, /=41 MCU A

it

3.3 APt

RN517-1.1

FEAE MCU B, INNH P it MCU B2 AR Bk R 451 46 A s 11 5%
45, JERGERE P RTL Bt

3.4 YIEBLYR
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)

VI ZVR I P A TR E 275 _(Gowin 51/ 29 K751 )

3.5 ZE

AT E S IR 224 T B Synplify _Pro, 52 RTL it g4,
K| 3-15 fioxe.

LA TR HiEES % (Gowin o B8/ ) 15 )
& 3-15 &4

Process & x 7 // Source file index table:
8 // Object locations will have the form <filer:i<line>

15 // file
16 // file

"\d:\user-bak\users\root\desktop\gowin_empu\src\gowin empu\temp\gw_empu\config.v "
"\d:\gowin\1l.8\ide\ipcore\gowin empuldata\gowin empu name.v "

1] Design Summary 8 // file 0 "\d:\gowin\1.8\synplifypro\lib\generic\gwlns.v "
4 7] User Constraints 10 // file 1 "\d:\gowin\1.8\synplifypro\lib\vlog\hypermods.v "
[7 FloorPlanner 11 // file 2 "\d:\gowin\1.8\synplifypro\lib\vlog\umr_capim.v "
o . . 12 // file 3 "\d:\gowin\1.8\synplifypro\lib\vlog\scemi_objects.v "
= Timing Constraints Pditgr 13 // file 4 ™\d:\gowin\1.8\synplifypro\lib\vlog\scemi_pipes.svh "
4 Q Synthesize (Synplify Pro) 14 // file 5 "\d:\gowin\l.8\ide\ipcore\gowin empu\data\gowin empu.v "
6
.

Synthesis Report

Netlist File 17 // file 8 "\d:\gowin\l.8\ide\ipcore\gowin_empu‘data\gowin_empu_top.v "
4 2% Dlace & Route ig // file 9 ™\d:\gowin\l.8\synplifypro\lib\nlconst.dat "

iz

Place & Route Report 20

Timing Analysis Report 21 protect begin protected

Ports & Pins Report 22 protect wversion=1

X 23 protect author="default"
Power Analysis Report 24 protect author info="default"
\LE{ Program Device 25 protect encrypt_agent="5ynplify encryptPl735.pl"

28 protect encrypt_agent_info="Synplify encryptPl735.pl Version 1.1"
27
28 protect encoding=(enctype="base64", line_length=75, bytes=258)
23 protect key_keyowner="Synplicity"
30 protect key keyname="SYNPOS_001"
31 protect key method="rsa"

32 ‘pragma protect key block

33  dHBDO3728JiTkur5fUlnbKzeRxIPKEE2QEUNVWIQT¥yat owlToweHIgdxSHer IRIPkvZHDEWG+EG
34 8ZogZmsEZTWOPMSeLJifvhdSATOrzZhiSgévIG30iUPIce5XCaTzssHMWzPenCimn0z0e4qfQvasit
35 bfDRPEVRGI1PTmxQLAWVIvoTPIMLe3Nb0ZeKeTRyZXUcaQHORSAVVITRQLyvChET+CTHikDSAoxE
36 MRIBFIaZFegPklcliC3pOXARFQMIvTYR3+U/rERubx1RbCIXVEXZDTkQnl0VShixfT4ebtNPRATE
37 7gXyP+03d6+1Eg4i3TxpT71120a25KiS090rIPw==

38 ‘pragma protect encoding=(enctype="base&4", line length=7&, bytes=156§)

40 ‘pragma protect key keyowner="GoWin"

41 ‘pragma protect key keyname="GoWin20le"

42 ‘pragma protect key method="rsa"

43 ‘pragma protect key black

44 I4WrGBSmPJ6+AQ3PBALCmSJgAV+ILEmwXZugnBulvea TXAYQUISuCyARV+5+1D514rudywInDLnY
45 j++JDOmcNSgSYDME6MPITvKNSHI3JgLEUXEaS80UMhE 6GgwugEAGaST+ENVNEThE / kw3cxK2sT8H

< W

Tezign | Process L Start Fage

Design Sunmary IF Cors Gemarator

1.V :424:7:424:12

effect

3.6 ThIEfhz
AT o IR AT RiAi 2k T2 Place & Route, 58846 /A e fi4
BRSSO, il 3-16 Fross
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_¢ Ele Edit Project Tools Window Help
1 BE o
EEH% = PoD B S&
Frocess 8 x 7 // Source file index table:
; 8 // Object locations will have the form <file>:<line>
o Design Summary 8 // file 0 ™\d:‘\gowin\1l.8\synplifypro\lib\generic\gwlns.v "
a [ User Constraints 10 // file 1 "\d:\gowin\1l.8\=synplifypro\lib\vlog\hypermods.v "
[ FloorPlanner 11 // file 2 "\d:\gowin\l.8\synplifypro\lib\vlog\umnr_capim.v "
12 // file 3 "\d:\gowin\1l.8\synplifypro\lib\vlog\scemi objects.v "
| Timing Constraints Editor 13 // file 4 "\d:\guwin\l.-3\5ynplifyp:ro\lib\vlog\scerr.i:pipes.sv'n "
a @ Synthesize (Synplify Pro) 14 // file 5 ™\d:\gowin\l.8\ide\ipcore\gowin empu\data\gowin empu.v "
Synthesis Report 15 [/ file & "\d:\user-bak\users\roothdesktop\gowin empu\srcl\gowin empu\templgw_em
16 // file 7 "\d:\gowin\l.8\ide\ipcore\gowin_empu‘\data\gowin empu name.v "
Metlist File 17 // file 8 ™wd:\gowin\l.8\ide\ipcore\gowin empu'data‘\gowin_empu top.v "
s O Place & Route i8 // file "\d:\gowin\1.8\synplifypro\lib\nlconst.dat "
is
Place & Route Report 20 ‘timescale 100 ps/100 ps
Timing Analysis Report 21 ‘pragms protect begin_protected
Ports & Pins Repart 22 ‘pragma protect wversion=1
23 protect author="defaunlt"
Power Analysis Report 24 protect author info="default"
J!,lﬁ Program Device 25 protect encrypt_agent="Synplify encryptPl735.pl"
26 protect encrypt_agent_info="Synplify encryptP1735.pl Version 1.1"
27
28 protect encoding=(enctype="base&4", line_length=7&, bytes=25§&)
29 protect key keyowner="Synplicity"
30 protect key keyname="SYNPOS_001"
31 protect key method="rsa"
32 protect kev block
33 dHBEDO3T7z8JiTkxrSfUlwbEzeRxSPXEK2Q8UNYWEQTYvat SwITOwEHIg4xSWerIRJPkvzHDEWGHEG
34 8ZogZmsEZTWOPMScLJifyhdoAtOr2h])SgevIG30jUP]teoXGET zesMWzPenGimnCzQe4gqfQygsit
35 PIDRPEVAGTI1PTmXQLNWVJIyoTEIMLe3NDO ZpXeTRYZKIcqQHONSnVVITRQLYvCEET+CTWikDshoxE
36 MR1EFIaZFegPklcMjiC3pCXAAFgMlvtyR3+U/rERuHx1ABCIXVEXZDTkGnl0VShjxft4ebtNEPRATE
37 TgXyP+03d6+1Eg4i3TxpT71la0a25Ki5090xJPw=
38
33 protect encoding=(enctype="base64", line length=7&, bytes=25g)
40 protect key keyowner="GoWin"
41 protect key keyname="GoWin20lé"
42 protect key method="rsa"
43 ‘pragma protect key block
44 I4WrGBSmPJ6+AQ3PEALomS JAV+3 LEmwX2ugnmBuHveaTXAYQTf8uCyARV+5+1D51i4ruHywInDLnY
45 1++JDOmeNSgSYDME 6MP 9 TvENSH33JgLIUXEa980UMNE 6GgwugEAGaST+ERVNE Thé,/ kw3cxK2sT8H
< ) i
Desiegn | Process Stert Page ERHE Design Summery al& IF Ce:
Dutput
Info (TA0001) : Timing analysis completed.
Info (F50001) : Bitstream generation in progress......
Info (F50002) : Bitstream generation completed.
Info (FWO001) : Power analysis completed.
Info (CMOQ0B) : Generate 'gowin empu.power.html' file completed.
Info (CMOQ0EB) : Generate 'gowin_empu.rpt.html' file completed.
Info (CMOQ0E) : Generate 'gowin_ empu.rpt.txt' file completed.
Info (CHMOO0E) : Generate 'gowin empu.tr.html' file completed.
Info (CHM0O001) : Fri Nov 23 14:41:43 2018

A Ja A 2 TS I 5935 2% _(Gowin = WECEH - 15 )

RN517-1.1
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EATE & IR ek T B Programmer, 58RI SRS, N

Kl 3-17 FT7 .
& 3-17 B

8 x

o=

|| Design Summary
4 [} User Constraints
[ FloorPlanner
# Timing Constraints Editor
4 D Synthesize (Synplify Pro)
Synthesis Report
Netlist File
4 (D) Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report

Powsr Ana Repo
B Program Device

L R

H)-

RN517-1.1

¥ Programmer 2

:.EIQ

File Edit About

s |25
Enable Family Device Operation File Checksum  User Code
1 GWINS GWINS-2C  embFlash Erase,Program Difuser-bak/Users/root/Desktop/gowin_e... DDBL 0000DDEL
< | i, r
Output & X

Bk T.H Programmer {5 1 77723 2% _(Gowin Programmer /7 /775
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