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1 EF ZYNQ7020 [ LWIP+RS485 B335

|-ACZ702 v2.0 JF B AR
|-- LWIP_485
FHRALARTE 7

BRI

LA

FEART P HZ A LWIP F= RS485 i 13 Wi 52 FLA T ZYNQ7020 49 = 3738 13 &
Yo HRAVHEE AL LWIP 9 KR, FF 7 R o T 52 KRBT L%
% ShARAE B B) ACXT02 JF A48, #RJG i it RS485 & iF1E4E 4k (AC_CANFD_RS485)
BEATH R B9 SR R ARE . ARSI A BARAAL R H AT RS485 i@ 12 F= LWIP &9 2 A
—NEERKGT AT R RER,

1.1 RS485 /44

RS485 & —MZE 5 KA ATIE IR L. & DR ARNETER, & 901
Tz PR SR A SR B A BT . RS485 i FH ZE (5 5 3T IE R, AT LAHKTH
2 RS, RUEBIE LR AR o iR .

(1) RS-485 5 RS-232 I EH
% 1-1 RS485 5 RS232 X} LL &

FBOP | BIETR | TEGR | femiEE | oTiniE T

" B 1:-3V ~-15V
RS232 B AT 15m s L
043V ~ +15V

TR (PR ZERN)

+2V ~+6V
4 e X = EAT
RS485 Ehy XU T 1200m B O E 2 ) EZ=EIEZ
2V ~-6V
(2) RS485 Kik 5k

W SRARAT AT IS A K T, B EL (FET C e Zyng BRALEE
FEBETH S R HRE) FoeT PS s Al PL i & A 256

RS485 1815 5 UART H [H@AF L300 Hle R, &% X2 7 RE. DE
P ROE B, DRGSO 25y TE— RIS S B, 2% RE R
DE B #:EHE, M8 10 MRS SP3485 A SNG4, Bk, EfEHek
PSRNy, 7 EARE S bR R 25T 10 MR .
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HROERAES RGN E R T
AR, EHE S N iZ R E KT

1.2 LWIP &/

LwlIP & — 3K E X AN R G 1T B FTIR TCP/IP W28 WStk e BE B I 6
AN, WA KA ENR D, RS ZEA R L+ KB H RAM K2 40KB ] ROM
WAEIZAT . HEIN LwlP 0] IR RG— &M, (A8 H AR TR ERIE RS .
Rl LwlP JEHE A M T — s N R A R G

(1) TCP/IP MR £& Hpi

TCP/IP,— & A 5 PE 5@ YRR W%, HA& 178 & PhAS () I 28 24 55 v gk
1718 BRI S8 KRS /7. WVER, TCPAP FEAUAY HZE T TCP Al IP B4
W, M, BfE XHSEE T —NH FTP. SMTP. TCP. UDP. IP £ Fi
WHTR LB R IR o X2 RN AEIX AN U% S, TCP A 1P AN P & R
HIAR L, R IRATSI B FR 2 A TCP/AP Wl B —ANiX B A Wit 4%
JEATIHHATT, AT A i OR T S B TR DG Rt 7 X 28 v A, T A e B T s
RUHRTIE A X 25

(2) TCP/IP [ 45 4% 754

TCP/IP WM AER S HAMELSRINE, #7327 OSI M2k 2484 . OST By
Mo At EH, HRZERTZRREOFEDIE. BRERE. MKE. £
B &2 RREMBHE. R, hG)Z B s bR v A J T e B 2%,
K HEAE TCP/IP Bl H, X482 U 85 I iAo T DA E 2%, LASR T S it ) fef
AP R o AR

% 1-2 OS| £ 5 TCP/IP A%t b &

OSI 157! TCP/IP 57
N2

FnE Il=
SIG 2

L4 )= L4 )=

M2 )2 M2 )2

B e 2

YR B

JRJE B BONHE R B U i B SCHEAMAR S, MR T EJR Tl RES
) S it PR 3 7

JE4H: https://xiaomeige.taobao.com B 7ML www.corecourse.cn

HAE%E . http://www.cnblogs.com/xiaomeige/ HORBEA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

N#35F FPGA EBA SR BEE T 3R
+33 F3E- 3wy FPGA I =n K 862D FFEIR I FEHARX=TL—TR

1.3 B ZE ARG W
1.3.1 &0 1P #%

AR A ME S Zyng 40FH 248 1P #. 24> AXI Uartlite IP #%. Concat
IP #%.

1.3.2 1P ZE B

Ho, WATHEME Zyng IP .

(1) DDR

F77F DDR B & #41f, % & DDR 58 “MT41K128M16JT-1257 , il 1-
1 FiRs

Mame Select Description
MIO Configuration

~  DDR Controller Configuration

Clock Configuration Memaory Type | DDR 2 « | Type of memory interface. Refer to UG585 Zyng Technical Reference ...
DDR Configuration Memory Part |MT41K128M16 IT-125 vl Memary companent part number. For unlisted parts choose "Custom...
Effective DRAM Bus Width | 32 Bit +~ | Datawidth of DDR interface, notincluding ECC data width. Referto U
SMC Timing Calculation _ _
ECC Disabled Enables error correction code support EGG is supparted only for an
Interrupts Burst Length 8 ~ | Minimum number of data beats the controller should use when com
DDR 533.333333 Memory clock frequency. The allowed freq range is (200.000000 : 53...

Internal Vref (

Enables internal voltage reference source. Disable to use external Vr...

Juntion Temperature (C) Mormal (0-85 + | Intended operating temperature range. Controls the DDR refreshinte...
=
| 1-1 DDR 5

(2) Clock Configuration
AXI UartLite #% /) TAER &0 N iZ KT 120MHz, [H X BHRATITH Clock
Configuration FL, %MK 1-2 Bt & PL K444 100MHz.

Component Clock Source Requested Frequ... Actual Frequency(... Range(MHz)

Clock Configuration
| » Processor/Memory Clocks |

DDR Configuration » 10 Peripheral Clocks
~ PLFabric Clocks

SHC Timing Calculation | [+#] FCLK_CLKD 10 PLL w100 100.000000 0.100000 : 250.000000 |

Interrupts [ FCLK_CLK1 I0PLL 50 10.000000 0.100000 : 250.000000
[[) FCLK_CLK2 10 PLL 50 10.000000 0.100000 : 250.000000
[_) FCLK_CLK3 10 PLL 50 10.000000 (0.100000: 250.000000

> System Debug Clocks

»  Timers

1-2 PL W 4HTC &

(3) Interrupts
PL {0 £ o e 75 B4 BERE 2 o Wi 11 A4 REIE 2 2 PS, AR A= i v
KM g FILZ AW PL . Bt @il 1-3 Fiow, f#FE IRQ_F2P[15:0]
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ZYNQ7 Processing System (5.5) '

© Documentation £ Presets IP Location £} Import XPS Settings

Page Navigator Interrupts Summary Report

................................................ 2 e e e e e e e e

Zyng Block Design «- Q T B

PS-PL Configuratic Search: Q-

Peripheral O Pins Interrupt Port ID Description

Iv Fabric Interrupts I Enable PL Interrupts to PS and vice versa

MIO Cenfiguration v PL-PS Interrupt Ports

IRQ_F2P[15:0] [91:84], [68:61] Enables 16-bit shared interrupt port from the ...

Clock Configuration
() Core0_nFIQ 2 Enables fast private interrupt signal for CPUO...
DDR Configuration () Core0_nIRQ 31 Enables private interrupt signal for CPUQ fro...
SMC Timing Calcu () Corel_nFlQ 28 Enables fast private interrupt signal for CPU1...
() Core1_nIRQ 31 Enables private interrupt signal for CPU1 fro...

Interrupts B
\; PS-PL Interrupt Ports 3 4

1

H OK ’l ‘ Cancel ‘

P 1-3 fd e Wi

(4) GPIO

RS485 UARTO £l RS485_UART1 fFREM H T E—A EMIO 185, It FRAT
¥ EMIO WAL TE B E N 2. WEBREREH R, ¥ Bankl HHEFREN
1.8V,

ZYNQ7 Processing System (5.5) ¢

@ Documentation £F Presets IP Location % Import XPS Settings 4. LQ'?I!BHHI("’IZJIH .I;_}JL\:CI“OS 1.8V

Page Navigator ~ — MIO Configuration Summary Report

Zynq Block Design Bank 0 1/0 Voltage LVCMOS 3.3V +

Bank 1 /0 Voltage  LVCMOS 1.8V

PS-PL Configuration

« Q= s = O

Peripheral /O Pins Search: O
MIO Configuration Peripheral 0 Signal 10 Type Speed Pullup Directior
B v Iy : P >
yLoana 2. [EREMIO SEMIOXN, EMIOYS | IHIEL U A2 "
Clock Configuration v GPIO
> V) GPIO MIO Mo v
DDR Configuration
) EMIO GPIO (Width) 2 v
SMC Timing Calculation >
() USB Reset
Interrupts U - e INEL
» 0 12C Reset — > 3. {EREMIOmT, XWAMSINIAMEZY A BhfkfE,

AR BE VAT 34, UrL).J"JLHmMLuL

> Application Processor Unit
> Programmable Logic Test and Debug
<

v

>

‘ Programmable Logic Test and Debug |

Kl 1-4 GPIO AL &

(5) PS_UART
FEIE SIS, i PS Ef DT EIAHCHA At LR BLARAT 130 75 ZE A 5 PS
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vt H 1AM, ACZ702 &R _E PS M ER 5] BT N MIO4S...49, #hAAd GEan P
1-5 iR

MIQ Configuration Peripheral 10 !
»[]sDao

Clock Configuration 5 |:| ap 4

DDR Configuration >LJ UART 0
» [ UART 1 MID 48 . 49 v

SMC Timing Calculation —
[ T12co 4

K 1-5 PS s & AL &

(6) LWIP
%R 1-6 ATzs, % ENET 0 A1°F /5 1) MDIO, J£7£ 10 5, ¥ & ENET
0 1Y 10 A MIO16++-27. MDIO [ 10 SN MIO52-++53,

MIO Configuration Peripheral 10 Signal 10 Type Speed Pullup Directior
~ 1O Peripherals -~
Clock Configuration W ENETD WO 16 27 -
DDR Configuration (¥ MDIO MO 52 .53 -
Enet 0 WO 52 mdc LVCMOS 1.8V || fast w~ | ena w | out
SMC Timing Calculation
Enet0 MO 53 mdio LVCMOS 1.8V + | fast w | ena | inout
Interrupts EnetD IO 16 bx_clk LVCMOS 1.8V v | fast v ena. + | out
1-6 ENETO
g o PR AT L g &
B )5 X Speed 1], HEFEEE N fast (AT LLRFFERIL) , A OK.
MIO Configuration Peripheral 10 Signal 10 Type Speed Pullup Directior
~ i Peripherals -~
Clock Configuration 7 ENET 0 WD 16 . 27 o
DDR Configuration v MDIO MIO 52 . 53 ~
Enet 0 MO 52 mdc LVCMOS 1.8V o || fast v [fena. w  out
SMC Timing Calculation
Engt0 MIO 53 mdio LVCMOS 1.8V w || fast ~ lena. -~  inout
Interrupts Eneto MO 16 be_clke LVCMOS 1.8V ol fast o lema. o | out
Enet 0 Mo 17 txd[0] LVCMOS 1.8V w ||| fast ~ | ena | out
Enet 0 MO 18 ted[1] LVCMOS 1.8V w || fast w lena. ~ out
Enet0 Mo 19 ted[2] LVCMOS 1.8V w || fast w lena. « out
Enet0 MIO 20 txd[3] LVCMOS 1.8V w ||| fast ~ | ena W | out
Enet 0 MO 21 te_ctl LVCMOS 1.8V w || fast w lena. «~ out
Engt0 MO 22 r_clk LVCMOS 1.8V w || fast w lena.. s | in pv
< >

1-7 ENET 0 Speed

7E Zynq IP #BC & 5e G, 433X 29~ AXIT Uartlite IP %, 75 Fic & AH A,
DLH AR —AN 28] SRR, R R BCABIRDTT, SR8 115200, i
R BN 8, AHEREAI K ENT.
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AXI Uartlite (2.0) P

@ Documentation IP Location

() show disabled ports Compoenent Name  axi_uartlite_0

AXI CLK Frequency | 100.0 [10-300]MHz
Baud Rate 115200 v
Parity

(®) No Parity () Odd () Even

| oK | | Cancel |

1-8 AXI Uartlite IP %R &

1.3.3 BH5I M

TR RBATHFZNR 1P W5 S H, A EJ7 808 /87 “Run Block
Automation” 1k R4 H B FEAT 2 H T AR A, Aik “ALL
Automation” , HRIESLRFFERIN, S OK, BAHESTHERAITH.

I, GPIO_0 AR TFH, FULENMGEERHL TN, W& 1-9 Fix.

Block Interface Properties...

»

Highlight

processing_system7_0 g copy

DD @ search..
M_AXI GPO_ACLK FIXED

-
IRQ_F2P[0:0] ZYNO M AXI GF Wr  SelectAl

FOLK C 4 pddIP..
FCLK_RESET

Add Module...

ZYNQ7 Processing System Lk || Make External Ctrl+1

#  Run Connection Automation...

1-9 GPIO S i 5]
1.3.4 ¥ &R

4, K FCLK_CLKO f1 M_AXI _GPIO ACLK #%#%.
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processing_system7_0

GPIO_0 + |||===="> GPIO_0_0
DDR + |||====="> DDR

M_AXI_GP0O_ACLK - FIXED_IO + |[|===="> FIXED_IO
IRQ_F2P[0:0] ZYNQ M_AXI_GPO + }i

FCLK_CLK0

FCLK_RESETO_N

ZYMNQT Processing System

1-10 FCLK_CLKO

KA axi_uartlite #% ¥ interrupt #2211 5 Concat A% In $2 DR, 3%
i HFE1 dout 5 ZYNQ #Z 1) IRQ_F2P[0:0] 22 L AHZE#2 .

axi_uartlite_0

U s Axi

: UART +|||
§_axi_aclk .
) interrupt
§_axi_aresetn
AXI Uartlite

axi_uartlite_1

S_AXI
+ UART +|||
s_axi_aclk
A interrupt
s axi_areseln
processing_system7_0
AXI Uartlite
GPID_0 + |}=
xleoncat_0 DDR + ”
e M_AXI_GPO_ACLK - FIXED IO + |||
" dout[1:0] IRQ_F2P[0:0] ZYNO M_AXI_GPO 4 [ii
n1(0:0] FCLK_CLKD =
FCLK_RESETO_N
Concat

ZYNQT Processing System

1-11 axi_uartlite H k%

A7 “Run Connection Automation” , FF2JiEFE H 45T %, A OK,
SERF H B iER

Diagram % Address Editor x

aaxu ob + E o C o

* Designer Assistance available | Run Connection Automation

# Run Connection Automation

Automatically make connections in your design by checking the boxes of the interfaces to connect Select an interface on the left to display its
configuration options on the right.

= - .

IZ\ }MI Automation (4 out of 4 selected)

w [v] T axi_uartlite_0
{ 5_AXI
UART

&

~

v [ T axi_uartlite_1
{F 3_AXI
{} UART Select an interface pin on the left panel to view its options

[

&

K 1-12 Hzhigs
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miili Regenerate Layout , HEHAERUAN R, WE 1-13 fizs.

Diagram % Address Editor %

@ 6 X & © Q s +  »|C|ly &

4 L

B 1-13 FH7 25 BAf A

g, ¥urwit, HILE 1-14 Frsi) “Validation successfu...” , Ui A TS

el
ol
5
©
ol
I
+

»‘cg::-

# Validate Design x

o Validation successful. ['here are no errors or critical warnings in this design
Psr_u_ax_penpn

slowast_sync_clk mb_rasat -
e - _E 500_AXI

axt_reset_in bus_struet_resalf0:0] ALK

aux_resat_in . peripharal_rasat[0:0] | M_AXI GPO
mb_debug_sys_rst  interconnact_arasaln[D:0] CrTe Ly —n . e Forti
dem_lockad peripharal_aresain[0:0] I S0D_ARESETN .1. MOO_AXI - E:

MO1_AXI 4 FE

MOO_ACLK Al
MDO_ARESETN

Processor System Reset

[l 1-14 BoiF it
1.3.5 A= g

st sources BEYEAE T IRATTANEE [ system BT, S, R
AeFhiE# “Generate Output Products...” A it .
Sources  x Design | Signals 2 _ O | Dagram % Address)
Q = = + : L @ a N &

~ - Design Sources (1)

~ @ & system_wrapper (system_wrapperv) (1)

w - [0 system_i: system (syste
Source Mode Properties... Cti+E b—
> @ system (system.v) (5) I

» Constraints (1) f@ OpenfFile i
» Simulation Sources (1) Create HDL Wrapper...
. ) o iest_sy
» [ Utility Sources View Instantiation Template Feset_i
I Generate Output Products... _reset
Reset Output Products... debug
_________________________________ | locket
Hierarchy IF Sources Libraries
F

Source File Properties

K 1-15 Generate Output Products
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WK 1-16 B, R oREA2 50 A sl il R E A . 7EA Bk e
HZEE “Out Of context per IP” RIF], T /K “Number of jobs” Ik
KAE 16, &ETHG B “Generate” FFIHA R

¢ Generate Qutput Products >

The following output products will be generated.

[
|
Preview I
Q| = | =
~ system.bd (00OC per IP) -~
Synthesis
Implementation
Simulation
Lhiar amAnfF hdl

Synthesis Options
() Global |
(®) Out of context per IP

() Out of context per Block Design

Run Settings

MNumber of jobs) 16 v

(?) Generate Cancel

1-16 BB A R

oA R system HER, FEEBIFRIThEEH LS “Create HDL Wrapper...”
817 HDL #2%.

1.3.6 EHIZIR

s 22 S AU I “Open Elaborated Design”#E 1T 2 A1 73 AL
IR A A5 P RS485 JT LUK R (M BKE & Nk 1-3. 3K 1-4 o,

RS485 0 RE 5 RS485 1 RE, Hjlii% & GPIO %l
# 1-3 RS485_0 & i il %

Signial Name Pin NO.
RS485 0 RE HIS
RS485 0 TX 119
RS485 0 RX K19
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#* 1-4 RS485_1 B %

Signial Name Pin NO.
RS485 1 RE H17
RS485_1 TX J18
RS485 1 RX K18

(1) UART

FIFE MR E M, AXEIHERATFRE N UART 0 FCE R IEFEZ ST
59 119 K19, XFRI5| I H T 5 B N LVCMOS33;

[FIFE, UART 1 FECERRIEFMENG| w5 118, K18, I HH-FE N
LVCMOS33.

Tcl Console Messages Log Reports Design Runs Package Pins O Ports x
a =z &2 = + XA
MName Direction MNeg Diff Pair  Package Pin Fixed Bank 110 Std Vceo Vref
Scalar ports (0)
~ o ouart_rl_0_12642 (2) (Multiple) b 35 LVCMOS823®  ~ 3.300

~ [ Scalar ports (2)

[ vart_rtl_0_rxd IN J19 ~ v 35 JLVCMOS33* ~ 3.300
4] vart_rtl_0_txd out K19 ~ v 35 JLVCMO3S33* ~ 3.300
~ (oouart_rtl_1_12642(2) (Multiple) v 35 LVCMOS3z® ~ 3.300

~ [» Scalar pors (2)

[2 uart_rtl_1_rxd IN J18 ~ v 35 § LVCMOS33*  ~ 3.300
uart_rtl_1_txd out K18 ~ v 35 | LVCMO833*  ~ 3.300
Scalar ports (0

K 1-17 UART & 7€ X
(2) GPIO
GPIO 0 0 _tri_io[0]5] 14w 5 ¥ B A H18, GPIO 0 0 tri_io[1]5| % 5 ¥ &
NHIT, PSR- #BCE Y LVCMOS33.

Mame Direction Meg Diff Pair  Package Pin Fixed Bank 110 Std
~ [z GPIO_0_0_54576 (2) INOUT v 35 LVCMOS33* -
~ @ GPIO_0_0_tri_io(2) | INOUT ~ 35 LVCMOS33* -
4 GPIO_0_0_tri_io[1] INOUT H17 ~ s 35 [LVCMOS33* -
@ GPIO_0_0_tri_io[0] INOUT H18 - v 35 |LVCMOS33* ~

& 1-18 GPIO & Ji5E Y.

SERCAT O G {8 A i B Crl+S X2 SO T ORAF, fv 44 “uartOandl”
A OK BA],

1.3.7 £ B R

Al “Generate Bitstream” FF52E B LA B A2 BT O B B K16
HIELU B 1-19 Frosgfi s, o ERsm AR ks, Ay cancel BIA]
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T FHESREEY FPCGA L FFREED FRR HFHIl SEAR=ZTEL—TR

Bitstream Generation Completed pd

o Bitstream Generation successfully completed.
Next

(®) Open Implemented Design
() View Reports
() Open Hardware Manager

() Generate Memory Configuration File

[ Don't show this dialog again

1-19 LERHARUAE BRI

1.3.8 5 H B

B ot File, AAEERIMIIIRER: &+ Export, )5 1E Export 14
EBEIIHIER “Export Hardware...” BB LFf5 b 05 H .

¢ key ctrl_led - [Eifproject/zyng/key_ctrl_led/key_ctrl_ledxpr] - Vivado 201

File Edit Flow Tools Repaorts Window Layout View

o
Profct |2 B b o

I Add Sdurces... BLOCK DESIGN - system

Close Priject i i
Sources Design x  Sig

Q = 4
Save Block Design As
system
Close Block Desi > External Interfaces
> Interface Connections
b Nets
» 7 processing_system7_0 |
Checkpoint 3
B f-pe ] S Y P = oyl
. ,l_.td.l*llc!lkJi"HJf;u. IEFEExportIhfig
M ExportHardware... S5
Text Editor 3
Export Export Hardware... I
Launch SDK Export Block Design...
Print... Export Bitstream File...
. Export Simulation...
Exit

& 1-20 Export Hardware
WG ERF B 2 e L 5 A0 ) RN T A5 B BRI, X T AR R, AT &
F|T7 PL s BRI, LR EAELRR. W 121 for, 2EERE
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s OK JFG S

¢ Export Hardware ot
Expart hardware platform for software
development toals. ‘
Include bitstream
Exportto: &« =Localto Project= o
I:‘.?-':I CEHEE|
K 1-21 23k HRR IR
1.4 CPU B4R F&t
) VAN (| S N
P& T RATIF SDK, JHiR CPU B A2 P isc it
I UART1_and_UARTO - [D:/5_Project/LWIP_485/UART1_and_UARTO.xpr] - Vivado 2018.3
File  Edit Flow Tools Repors  Window  Layout  View  Help Q- Quick Access
Project 3 ® ’A & a z
Add Sources... At BLOCK DESIGN - system
Close Project
Sources Design x Signals ?2 00
a = 4 o
Save Block Design As...
system
Close Block Desian b External Interfaces
b Interface Connections
b Mets
» AF axi_uartlite_0 (Ax] Uartlite:2.0)
Checkpoint Y| s ad_uartite_1 (4 Uarite:2.0)
P Y » #F processing_system7_0 (ZYMNQ7 Processing System:5.5)
Text Editor y | > [ ps70_ax_periph
» B Tst_ps7_0_100M (Processor System Reset5.0)
» 9F xlconcat_0 (Concat2.1)
Export 3
Properties ? _ 00 X%
Erint.. Cirl+P o
Exit

1-22 Launch SDK

1.4.1 B SDK Tf&

FT9F SDK J A1 FHE#HdE— SDK TA2, sSi®t i FJii File, 7EEH
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FI T RERS F K I I%E 3 New/Application Project, 1P 1-23 Fiw

key ctrl_led.sdk - C/C++ - system_wrapper_hw_platform_0/system.hdf - Xilinx SDK
Edit Navigate Search Project Run Xilinx Window Help

[New Alt+Shift+N > (Sl Application Project |
Open File... EA SPM Project
[, Open Projects from File System... il Board Support Package

K 1-23 Hret TFE

ETITRES#HEANLEUWERD. UNERMNEFENTEWSL, KEN
“LWIP_485” . XHLIRAIORFFEIN, s Next #4T T —
SRIG N TR B, % “IwIP Echo Server” , # 1-24 ffion, MHHG

10 2 BT TREAAR 48, Silr Finish 56 B LAR G
Bl New Project O x

Templates ~
Create one of the available templates to generate a fully-functioning

application project.

Available Templates:

Dhrystone The IwlIP Echo Server application

pty Application provides a simple demonstration of
how to use the light-weight IP stack
(lwlP). This application sets up the
board to use IP address 192.168.1.10

lwlP TCP Perf Server or I1Pvi FEBM:0:0:0:20A:35FF:FE0D:102,
lwiP UDP Perf Client with MAC address 00:0a:35:00:01:02.
lwIP UDP Perf Server The server listens for input at port 7
Memory Tests and simply echoes back whatever

2

@ = Back Mext = Einish Cancel

Bl 1-24 EFRIR
1.4.2 $NIMBLHA FE

(1) ACZ702_Lib 3%

FIFFIRAVRME I S FE BT RE, B8R DA ACZ702 2 Zyng TP T
P2 A ACZ702 R EHIEZFN02 #11320003 [#EHLAIFE] 2T C %4
FEHT Zyng #YLPIFA ACZ702_Lib.

RN TR N, Hrd—4 ACZ702 Lib SCfF3¥ “AXI UARTLite” .

“PS_GPIO” . “PS UART” . “SCU” iX 4 MCfhseimms i,
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G O @[ UARTIand UARTOsdk > LwiP43s > | 7E LWIP_485 higss

© &) W N oEE === g
=R ) EHES w2 o

settings 2024/1/22 14:04 i
e 2024/1/23 14:04 i
Debug 2024/1/23 14:04 =
src 2024/1/23 14:04 Sz

[ .cproject 2024/1/15 17:54 CPROJECT 3Z7# 20 KB

@ .gitignore 2024/1/15 17:54 Git Ignore B30 1KB

[ .project 2024/1/15 17:54 PROJECT Szft 1KB

1-25 ACZ702_Lib 30443

WRE: AR TP RAMEM il printf K EEE L, KIS TERM
PS UART 3¢, Py LWIP Echo Server Bk il i) TR ER A M UE4L,
T PS uHH e R0, MIREEBORZKEN N PS_UART XfFk, RNES% (FT
C Jaf2EM) Zyng BEVLAE 7 &0 5 ZFEY (15 DsepldiiT s ok, XFEA B T2
STRIHE AL ER 38 5 BT R A

(2) USER ({43

FIF R FEBERE, ¥ ACZ702_Lib H3% T USER SCHFJed S04 L,
KGR FRATEV B TREEEAS “ . /LWIP 485/src” R 77, ZERNE 1-27 Fios.

@ IIIO|--- ACZTO2Lb > USER |

7£ USER Ai8E

NoHE - = B8 e
Q== ) ERE 7 ol
[&f cOMMON.c 2022/7/11 17:06 C3zit TKE
[ coMMON.h 2022/8/9 14:01 H 3z 1KB
[ 15R.c 2022/7/11 17:06 C oif 1KB
[ 1SRh 2022/7/11 17:06 H Z7i% TKE
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458 FPGA EIBA KRB IEF IR
T TR FPOA IILFFRAED  FHRAR B FEF R = —

[&] J > -] UART1_and_UARTO.sdk > LWIP. 485 > src «-Esi{ﬁ‘eéll
[ ms

T e - =55
=5 . EHAS wm Ho
[&f cOMMON.c 2024/1/15 17:54 C 3z 1KB
(& common.k szm;m E%ﬂ*ﬁmﬁ 2 KB
[ echo.c 20243615 ﬁ pegs 8 KB
[&f i2c access.c 024/1/15 17:54 C 3z 14Ka
[ iic_phyreset.c 20241715 17:54 C 3z 4KB
[ 15R.c 2024/1/15 17:54 C 3z 3KE <
[&f 15RA 2024/1/15 17:54 H 3zl 1KB
[ Iscript.d 20241715 17:54 LD 3z 7 KB
[&f main.c 2024/1/23 11:24 C 3z 9 KB
[ platform.c 2024/1/15 17:54 C 3z 5 KB
[ platform.h 2024/1/15 17:54 H 3zl 2Ke
o)

1-27 Hi TFE src B2

T IR TR, AgE S S “LWIP 485”7 , #RJ5H# N FS5, I 1-28.
B 1-29 Fos A, 1t B 8 IR 26 B
[ Project Explorer &2 = O
&Y ~
v 5 LWIP 485
> #& Binaries
> [l Includes
v = ACZ702 Lb
> = AXI_UARTLite
> &= PS_GPIO
> = PS_UART
> = SCU
> = Debug

K 1-28 TAREG 58RI T 1
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({5 Project Explorer &2 = O
S-S

3 f;f' Binaries
» [ Includes
5 = ACZ702_Lib

> = Debug

W = sIC
> [Te COMMON.
s | [A] COMMON.h
v g echo.c
> g i2c_access.c
» [ iic phyreset.c
> |[@ 15R.c
> IRl 1SR
5 g main.c

(B

platform_config.h

K 1-29 TREGE 58 AT T 2

1.4.3 Bk AR

B RATSEAN T ER TR, AR EE N ML, 6T SDK i
T, UEAIX SR R IO R, FRATT TR DR IX e S S AR B AR N gt AR,
SE G WTE 1-30 AT 7N o

| B Properties for LWIP_485 [m] X
type filter text Paths and Symbols - T
» Resource
Builders
> C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations..

~ CfC++ General
> Code Analysis

Documentation (= Includes # Symbols = libraries ([ Library Paths (2 Source Location [ References
File Types
Eormatter Languages Include directories Add...
Indexer GNU C 1=./LWIP_485 bsp/ps7_cortexad 0/include e
Language Mappings 5 5 /LWIP_485/ACZ702 Lib/AXI UARTLite
Paths and Symbols @,’LwlP_485}ACZ702_Lib/P5_GP|O Delete
Preprocessor Include 5 /LWIP_485/ACZ702_Lib/PS_UART
Profiling Categories @fLWIP_WS!ACZ?OZ_LibISCU Export
Project References 5 /LWIP 485/src
Run/Debug Settings [ d:/rilinx/sdl/2018.3/anu/aarch32/nt/acc-arm-none-ea... sel
Using relative paths is ambiguous and no..mended. It can cause unexpected effects. Move Down

8 show built-in values

22 Import Settings.. | U Export Settings...

Restore Defaults Apply

K 1-30 SkaCfFiHs A2
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144 BAH P RS
BRI, TTLLSHGIAR, T AR, M YRR

(1) main.c

7£ main BREH, BT GPIO 5 AXI UART #I4hk. T Hi#Iaa1k

[/ FR Rk ok ok sk ok ok ok ok Eﬁxﬂgﬁﬁgﬁj\ 1, ﬂ:ﬁﬁ***************/

PS_GPIO_Init(); //#I4E4L PS % MIO A1 EMIO

PS_GPIO SetMode(RS485 @ RE, OUTPUT, 1);//uarte, Ki%k#iz
PS_GPIO SetMode(RS485 1 RE, OUTPUT, ©);//uartl, F%UYibizt

/ /¥ 5 3 A i
ScuGic_Init();

//¥14EA AXT_UART_©
AXI_UartLite Init(&AXI_UART®, XPAR_AXI_UARTLITE_O DEVICE_ID);

/ /%1464 AXT_UART 1
AXI_UartLite Init(&AXI_UART 1, XPAR_AXI_UARTLITE_1 DEVICE_ID);

//¥14E4E AXT_UART_@ b7

AXI_UARTLite Intr Init(&AXI_UARTO,
XPAR_FABRIC_AXI_UARTLITE_@ INTERRUPT_INTR,
AXI_UARTO_Send IRQ Handler,AXI UARTO Recv_IRQ Handler);

/ /W14 AXT_UART 1 ik
AXI UARTLite Intr_ Init(&AXI_UART1,
XPAR_FABRIC_AXI_UARTLITE_1_ INTERRUPT_INTR,
AXI_UART1_Send_IRQ_Handler,AXI_UART1_Recv_IRQ_Handler);
Rk ok ok ok ok ok ﬁﬁ)‘(ﬁﬁ%%ﬁﬁ\ 1, %ﬁ***************/

W T AXTHIA AL AT RE 2 1 LWIP IS BRAEAT AL, P DARR ZE B AT — K AXI
£ FEE R .

>k 3k >k >k >k >k >k >k sk >k >k ok skock ok == RVE =Y A (AN L3k sk sk 3k sk 5k sk 5k ok >k ok ok k ok ok
/ EX + FIBJJ 27 ﬂ: H /

/ 1 PRI
AXI UartlLite Init(&AXI_UARTO, XPAR_AXI_UARTLITE_O DEVICE_ID);
//¥IUEAL AXT_UART HilkT
AXI_UARTLite Intr Init(&AXI_UARTO,
XPAR_FABRIC_AXI_UARTLITE_O INTERRUPT_INTR,
AXI_UARTO Send IRQ Handler,AXI UARTO Recv_IRQ Handler);
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N8 FPGA BE1BA IR FEIEFHIXR
H3x F3E R B WY FPGA Bhan -2 462 FER FHiIl HEFARX=ZTL—

K 3K 3k 3k >k 3K ok 3k kK 3k ok k kK k =RV E =Y = AN 7k K 3K 3K 3k >k 3Kk 3k Kk ok k Rk k
/ EXFEFFHIr 2, 4 /

(2) COMMON.h
AVUNINRE 725 X, T RS485 KA TN RE I s

//RS485_@ RE X[ H18, PL_GPIO021, KEY4
//RS485_1 RE XJ H17, PL_GPI024, LED6
#define RS485 0 RE (54 + 0)
#tdefine RS485 1 RE (54 + 1)

(3) echo.c

OO AL S T ORI RE R SR AL, AR TR R 2] UART 4&4
LWIP RI.%HE, FrbANIUE L rec callback pREL, FIH R0, Az
BHENZSE IR

/* AHH flag FIWnE R EGR R A, BAEPEHI 1. RS485_0->RS485_1*/
if (1 == uarte_1_flag)
{
//* RS485_0_RE=0, {1, W E 485 ML
//2% RS485_@_RE=1, -, WHE 485 NKRER
PS_GPIO SetMode(RS485 @ RE, OUTPUT, 1);//uarte, KikFiz{
PS_GPIO SetMode(RS485 1 RE, OUTPUT, ©);//uartl, Uizt

/% P 48 g A ) AR A uartl */
if(strstr((char *)p->payload, "uartl™) != NULL) {
Xil ppintf("\n\n*********************\n");
xil_printf("\n EREER, CAREIEAA 1\n");

}

/* RSA485_UARTO A IXE(#EF| RS485_UARTL. */
AXI_UARTLite_SendString(&AXI_UARTO, (char *)p->payload);
while(!All Send Flag);

All Send_Flag = 0;

/* %5F5 1000us, VUACREGE KL TR */
usleep(1000);

/* RS485 UART1 Ut ¥ulE */
AXI_UARTLite RecvData(&AXI_UART1, Receive Buffer_1, 20);

/* fEH PS B 1, FTEPH RS485_UARTL Hf I EI %R .  */
xil_printf("\n %l 1: RS485_0->RS485 1: %s\n", Receive Buffer_1);

JE4#: https://xiaomeige.taobao.com B Mk www.corecourse.cn
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/¥ V453 uarte JE{E*/
if(strstr((char *)p->payload, "uart@") != NULL) {
Xll praint-F("\n\n\n************************\n“);
xil_printf("\n CVM#k: HEHIT 2\n");
uarte_1_flag = 0; //%HE flag tr&fr e
}

/* %75 RS485_UARTL I */
memset(Receive Buffer 1, '\@', sizeof(Receive Buffer_1));

(4) AXI_ UARTLite.h 5 AXI UARTLite.c

FAH 2 4~ AXI_UARTLite 1P #%, Fr DLEXT AR R AR TG &)
B M~ AXI UARTLite 524

fE AXI _UARTLite.c 3CAFH 8T AXT UARTLite S22 M.

#include "AXI_UARTLite.h"

J /RN AXT UARTLite S2/3)
XUartLite AXI_UARTO;
XUartLite AXI_UART1;

f£ AXI_UARTLite.h SCf 1 #511 AXT UARTLite SE41 7 B o

//AXI_UARTLite.h CfF
#ifndef _ AXI_UART_LITE_H__
#define _ AXI_UART_LITE_H__

#include "COMMON.h"
#include "xuartlite.h"

//7 W] AXI UARTLite 525
extern XUartLite AXI_UARTO;
extern XUartLite AXI_UART1;

(5) ISR.h 5 ISR.c
#£ ISR.h FARRS A N B R F14KAS

/ 7 H T AL pR A
void AXI_UART@_Send IRQ Handler(void *CallBackRef, unsigned int
EventData);
JE4H: https://xiaomeige.taobao.com B Mk www.corecourse.cn
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void AXI_UARTO Recv_IRQ Handler(void *CallBackRef, unsigned int
EventData);

void AXI_UART1_Send_IRQ Handler(void *CallBackRef, unsigned int
EventData);

void AXI_UART1_Recv_IRQ_Handler(void *CallBackRef, unsigned int
EventData);

XFF ISR.c XM, F AXI UARTO [ A3 /215 7 Ab 2 pR B0 2 1) % B N

void AXI_UART1_Send IRQ_Handler(void *CallBackRef, unsigned int

EventData)
{
/* VLRI TREERLLL */
All_Send_Flag = 1;
/¥ IMERULI Y */
}
void AXI_UART1_Recv_IRQ_Handler(void *CallBackRef, unsigned int
EventData)
{
/¥ YLLHPARPRLLL */
All Recv_Flag = 1;
/* POEERALFET T */
}

(6) xemacpsif physpeed.c CAFEEL
AT B J7 Iwip B H BTG B Al Ui, a2 RN BR A Realtek ]
RTL82IIE &7, 1M ACZ702 FF AR A% FH KI5 5 Realtek ) RTL8211FDI
S, BT MRS B PHYSR #iffds A 25, RILHTFENNRBM—T, &%
[Zynq) [Lwip) AT HE T Iwip FAR I H 2B 56 M) 1) &
faj 5 v A DAHE DUIFEH xemacpsif physpeed.c SCF, #5578 5 2844 H
A A xemacpsif physpeed.c A4 .

1.5 RFFRAE WA

AR SIS (AR S E B B R B G L N AT S5 AT i LWIP R & 2
ACZ702 JFRM, #4, SB—> RS485 MIE R fik B AR BT B AT RIS, 58
TAMEERWOR B S RS485 AR . feJa, AT PS i A UK S AN I E R
VB BERFTER R . 5 IBE TN R 5, W@ E IR L& iy
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RAPTTMEAF U, AR TR AT DL S T R
1. ACZ702 v2.0 FF R x1

2. AC CANFD RS485 kit

3. Type-c £&4i x1

15.1 MR

GEETH AC_CANFD RS485 i ERCA 1 % CAN $% il 45 1P i RS485 i
Kk, oo RS485 & Zy HES I, Wik 1-31 fis:

RX
RE RSA85H % 3% ‘M.
X (SP3485) ‘m\_.
RX
RE RS485Ii % 28 ‘M
TX (SP3485) ‘m-

& 1-31 SP3485

it ABEPE R 0N B PR «
CREAFIAED

BRI B SR AN R, R BLERAEH] type-c fBtH, JFAMR E—3tH
PN EURZ E1, SEI il 109 PS A LUK 11, F P AT LIS I At
T 22 BDOR B E B O ATER AR IR o MR, —SRERAATTR
B PS MR T, 53— SKEFEAE LI/t Pl 2 A R 1
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1.5.2 TERKE

ETBR TR BRSO, AR RO T BB T R R P an & 1-32 A1
1-33 flos, Besiitfean 1

1. X{i; GDB 8{ System Debugger i iC BT %, #EEEH GDB.

2. FEAT RS £ 2 75 8 00 EE AR ST A PS MTAGAL IIAS, 1 2 B B
s A, HPR AT DOOC P I BT Rz S e 3 T

3. BN T ATV A ik, X PYASEI R KRG R AL BLE FPGA.
PS WG4 AT PL-PS HI~PHeH4 . oMMk S H 2 BN Ak, H PR ET3h2)
R I CARA O] PL ¥ 77 BE % 4 IE AT &

4. s B 7R Application )4 21 8 FH 5 TH

5. ki Aelf SCF RSN Bk AR 552 St . X Helf ST B
#redE, S5 PREFNET. SDK BRNEN N &E T Hahdwik, H
FURAE B G A 2 1 A2 el f SCPF,  FIT L2438 24T elf SO
I A A 15T 2 15 DR A o

6. miii “ Run” FFUEHEsR

oo ot )

BEX| 0

MName: GDB Debugger on Local

| @ Target Setup . [7] Application| %% Debugger | [C] Comman
[ Performance Analysis

%ﬁrget Communication Framew Debug Type: Standalone Application Debug
~ X Bilink C/C++ Application (GDB) .
T b | Connection:  Local ~ New
lGD-E GDB Debugger on Loca l
3:‘, Kilinx C/C++ application (Syster

E. Xilinx C/C++ application (Syster

Hardware Platform| system_wrapper_hw_platform_ 0 -~

Bitstream File: system_wrapper.bit Search... Browse...

Initialization File: ps7_init.tel Search... Browse...

Summary of operations to be performed

B Reset entire system Following operations will be performed before launching the
1. Resets entire system. Clears the FPGA fabric (PL).

2. Program FPGA fabric (PL).

BRun ps7_init 3. Runs ps7_init to initialize PS.

@ kun ps7_post_config 4. Runs ps7_post_config. Enables level shifters from PL to PS.

B Program FPGA

Filter matched 6 of 9 items e a
@' Run Close
1-32 ML B HEFAT S
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x | E3r - MName: GDB Debugger on Local
-
Target Se Application | % Debugger| ] Common
® Target Sejup [ App 99

@ 5top at 'main’

&

[
\

B Performance Analysis
[ Target Communication Framew

- S
v £, Xilinx C/C++ Application (GDB) ]
s!n:s GDB Debugger on Local "!' Download Processar Project Application Detail
£ Xilinx C/C++ application (Systers’. | @ ps7 cortexad 0 LWIP 485 Debug/LWIP 485.cf  sthp:
£ Xilinx C/C++ application (Syster O ps7_cortexad_1 stop ¢

Project Name:| LWIP_485

Applicati8 Debug/LWIP_485.elf

Revert Apply
Filter matched & of 9 items sve PPy

K 1-33 e B BT 55
1.5.3 BAS MR

TP LIRS, #£ SDK HIsiTiefy. BEFIafT)a &t e B HUAOE B
L HIEETATENH THMER, S, Oy

& SerialTest - [
i)
e O 16 O RonEHEdE O BfEER

TCP echo server started @ port 7

R

AL W& AT TT & Hi—>RS485_UARTO->RS485_UART1

A2, W& AT TT & Hi—>RS485_UART1->RS485_UARTO

sk ok R T R R IR I 1] stk
F&g LA vartl, FHRHAL
R4 AL : uart0, Fdfin2

S = i 7 g
\r\n O Z=HE 1000 ms |ODTR ®RTS

EE e 2l B ik wE
BRA: YOI cOM3 JREFEE: 115200 ¥dEfi: 8 {Fibfi: 1 K3 EEEe

Bl 1-34 @5 1

(1) RS485 uart0 %% /% W 2 B
I R AR W R B JE . BR UL BRI & AL RS485_uart0 K,
RS485_uartl #2 R, FHWHEREE PS v d DFTED R BE %5
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SEIFE R 2% EAIALAE B “1237 , AT LA A LIS B P BoR AR
IR A . DURITEI “1237 .

& Seriallest - [ [~ 7 R o O =]
i [E iy HUEE | HetAssist ¥502 G 5
[ i S—— (1) thigm
Sl O le#th| O ZiRmEEdE O BfRE [rr e =]
(2) FEEEN M [2024-01-29 09:47:00. 409]
[ezes 11 -] | |# The server is connected
(3) EREENHO from local
Tt i 192. 168. 1. 3:59796
il ) .
By 1 P LA IF R 4> RS485_UARTO-»RS485_UART1 = [2024-01-29 09:47:04. 379]
ﬁjﬁ‘xﬁ R # SEND ASCII
. e P T IR . _ o ¥ ASCTT HEX
FARLIA2: M B> TR R R —>RS485_UART1->RS485_UARTO SRR 123
T W EhESRG )
selefeiepie R LR RUB TN : selekispisps CslnRTER | ((2024-01-29 09:47:04.382]
p2g EAi LA : vartl, HdEHE T EBRIFEL. . | |2 RECV ASCTT
® e EATHLFIA: vart0, FiEiH2 SEMER FaEM | |oq |
Filal1: RS485_0->RS485_1: 123 SRR A
)
(¢ ASCIT (" HEX
= ¥ EIGHESHIE ©

- B
- gy | DEEE | s 4

I =] i:Eﬁ REop = . 123
\ri\n 0 ®E 1000 ms | ODTR @RTY| [ 00 o BiE
EE HUE 2 Ew Rk wE & mF 14 R ™3 misil )

RA: ¥ ill: COM3 JB4FEE: 115200 HdEfi: 8 f{Fibfi: 1 £2%: L% Rx: 742 Tx: 0 OiifEfE5 OmHOED |

1-35RS485_uart0 & i%%dE

(2) RS485 uart] ¥ 2 W 25 K4

IR A RS485 uart0 KIEEHE, M RS485 uartl uii K i%, HAEHIR
fai i, NFBEBAML EAHL ERE “vart0” , IABIEHS M LWIP->IF K AR->
RS485 uart]l-> RS485 uart0-

9 SerialTest - &[] PR B o ox

v o iR | NeAssist V6.02 @ 5
e ——p—— - Ne]

Bl O 16## O SIREHEUE O #fAEk neEra i .

2 LR A vartl, SdEu ) g | (1202470120 09:47:04. 379

Mg LA BRI A: uarto, ¥iEiim2 fries 16 o] | [ SEND ASCIT

{3) iR UKD 123
7

@ w7 [2024-01-29 09:47:04. 382]

JilA)1: RS485_0->RS485_1: 123

Jila1l: RS485_0->RS485_1: uart0 # RECV ASCIT
HliRE 123
. @ hseTr
;;1& ¥ BESERET o N o .
© mkEmss ¢ [2024-01-29 09:54:57. 106]
S steskesk sesksssRsoRsksk sk ek I~ BdiETET # SEND ASCII
I EEEET . art0
By HE R E2 BiiEE i

[2024-01-29 09:54:57. 114]
: " # RECV ASCIT

cwen cm | [0 RIE

= ¥ #SIHESRIF © /

I BEhREER

Jiila]2: RS485_1-D>RS485 0: uart0

. SES | & S L
== = - R
= [ v s ; =
r\n o EH 1000 ms |ODTR @Ry [ o o | i
R e i iR Uk BB e w5 o s ms  mml

RA: v Ul COM3 JRFZE: 115200 ¥dEfi: 8 fEIEfi: 1 #e%e: A%  Rx: 867 Tx: 0 OS5 O&mHEMN |

1-36RS485 _uart1 K i%HdRE

R, TEMZ EAIHLE K% vartd, 10K RS485 uart0 #2IEMHE; Ki% vartl,
R RS485 uart] H2UCEE .

JE4H: https://xiaomeige.taobao.com B 7ML www.corecourse.cn

HARIE: http://www.cnblogs.com/xiaomeige/ HORBEA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

N#35F FPGA EBA SR BEE T 3R
+33 F3E- 3wy FPGA I =n K 862D FFEIR I FEHARX=TL—TR

1.6 B45

FEX KR, RAMEH T AC CANFD RS485 sk S ki % K4 i1 i
RINGE, FFEIB RIS (PS i) & COFTENHEdE . X R BN st 7
— VPGSBS, TR T B G a] A — > 0 28 i ek 1 2% A A RN R U

Bbah, AT BEIERIER T BERNIR S, S A DA% R B HR R AR DA R
P RS485 BLHL R SL P Iz BE Bl (5 « X FPAC B AU AEE— D4R RS485 lfEH;
RIS ZNS,  3 RE T8 L7 by 2 AR 7 B A2 23 RIS B4 458 o o) 268 300 e e IRt 72

JE4H: https://xiaomeige.taobao.com B 7ML www.corecourse.cn

HAE%E . http://www.cnblogs.com/xiaomeige/ HORBEA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

	1 基于ZYNQ7020的LWIP+RS485回环通信
	章节导读
	1.1 RS485介绍
	1.2 LWIP简介
	1.3 硬件逻辑系统设计
	1.3.1 添加IP核
	1.3.2 IP核配置
	1.3.3 导出引脚
	1.3.4 端口连接
	1.3.5 生成封装
	1.3.6 管脚约束
	1.3.7 生成比特流
	1.3.8 导出硬件

	1.4  CPU 软件程序设计
	1.4.1 创建 SDK 工程
	1.4.2 添加应用库
	1.4.3 添加头文件路径
	1.4.4 添加用户代码

	1.5 板级调试与验证
	1.5.1 硬件连接
	1.5.2 下载验证
	1.5.3 通信测试

	1.6 总结


