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y ZORFIAVNTERTATAD T IOMFEIMESED3— yh/N\—F Oz T7ELT
KIT_XMC47_RELAX V1#{#ERT5FZHIRELTLET,

» OKitZERTAIHEE. TOVIIVMERROKIIRIET/IV DR IEZEHOE TREL
TLIZELY,

- KIT_XMC47_RELAX_V1

- https://www.infineon.com/cms/jp/product/
evaluation-boards/kit xmc47 relax v1/
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»  PTP Masterfl|d7 /34 X &L TRaspberry Pl 4Z&{ERALTLVET,
Note: HHRLANAMERR AL ET L THNIIMDET L THEREAEETT .

»  Ffz. KIT_XMC47_RELAX_V1 &3 T 5O DLANT—T LA ETT,
Note:VART—TJLTIEHL AL—Fr—T L TS RIBETT,

— Raspberry PI 4

- https://www.raspberrypi.org/
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y A—H—RVMEHTREDSVEZIREAZTI/-DTaRI)L(PTP: Precision
Time Protocol) TY,

»  2002£FE[ZVersionlh, 20084 (ZVersion2(IEEE1588v2) AV R ESNFEL 1=,

> NTP (Network Time Protocol) ¥SNTP (Simple Network Time Protocol) A=) #
T—F—DRETHADIZHL, PTPIETA/OA—F—DEETHY., KTyrT—2
BREREINIEF /AT —FTHREDORLATEETT,

» RS
- BE-BRBUATL
- EHE R FEE
- ARy HIEE



PTPHRZIEEMZELr D —o ORIl

» PTPTIEAYE—VZERETHETHADRIEAZITIVET,

» Master(Grand Master Clock) (& BFZl| D EL{EZ1TL ). SlaveldMaster& M Er%l Z (Offset
From Master). ;2 ZEFfE (Mean Path Delay) 25t &L TMasteréRHALET

» PTPAYE—EEHORYNT—o7ORE N L TEESNET,
— PTP over UDP over IPv4 over Ethernet
— PTP over UDP over IPv6 over Ethernet
— PTP over IEEE 802.3/Ethernet

(infineon
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IPv6

Datagram — i
UDP AN
Datagram UDP Header [ UDP Data

-
-
-
-
P

PTP - .
PTP Header | PTP Data
Message

PTP over UDP over IPv6 over Ethernet

Ethernet Header | Client Data Field |Nes
Message PTP Header | PTP Data

PTP over IEEE 802.3/Ethernet
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» PTPAyt—MHeaderlX34byte THERBEINTWVET,
A ©  transportSpecific

Bits Octets Offset Ethertype®ﬁj‘g’rjt)%%éh_CL\fg—b{s OE&E_Gﬁ:ﬁE&LJ
7 6 5 4 3 2 1 0 iﬁA‘“
transportSpecific messageType 1 0 > messag eTyp e
Reserved versionPTP 1 1 PTP}‘V‘E—:)g{j(f&JLﬁ)éEQE Lij—o
messagelLength 2 2 N Reserved
domainNumber 1 4 £ TDReserved 71— LR FOERELBYET
Reserved 1 5 )
flags ) 6 > versionPTP
o g HPTPDVersionlZIEC TUT O LIIZHRELET
connectionField 8 8 PTPv1 : 0x01
Reserved 4 16 PTPVv2 : 0x02
sourcePortldentify 10 20
sequencelD 2 30 ’ messageLen‘gth
- PTPAyt—(PTP Header + PTP data)
controlField 1 32 OD'H'/rZ’ébyte’CEQEE Li.g_
logMessagelnterval 1 33
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)

domainNumber
BEEATOOVIRIEFITOREIZdomainE S %X E
LET, BE—U0OvIRIEZEITIGEE0RTELLZYET,

flags

Masterfll M Sync Ay tz—I X ERFIZTILFF Y RE, 2
StepZEN R EEITLVET (SlavelIF0RTELLYETD)
octetO bitl = twoStepFlag 0:1Step  1:2Step
octetO bit2 = unicastFlag O:multicast 1:unicast

connectionField

F/R B CEHRIL - EEE 2N 6B L EERELET
{51 : 2.5ns = 0x0000000000028000
FERALEWNGESIX0REELLYET,

sourcePortldentify
E{ETTDMACT KL RIZ0xfffeZ 1 AL TR LT=IEEE
EUI-644LRE B A FZE L8/ M1 bDT1—ILEE2/34

FDR—E S (Default: 1) EHAEHEEEZHZELET,

f5l: EEFEFTDMACT KL R:00-11-22-33-44-55
sourcePortldentity :00-11-22-ff-fe-33-44-55-00-01

(infineon

sequencelD
PTPAYtE—C AL TITIELTUTOKLIITHEELET
Follow_Up: Syncé&EL

Delay Resp: Delay Req&RIC

D1 BLIEETRFLRIZEESNIZRIL
RATDRIDAvE—P £YH1DKELVE
controlField
PTPAYE—URATIIELTUT DRI ELET,
Sync: 0x00

Delay Req: 0x01

Follow_Up: 0x02

Delay_Resp: 0x03

Management: 0x04

T Dfth: 0x05

logMessagelnterval
PTPAYE—URATIIECLTUTDRIITHEELET,
Sync, Follow_Up(mulitcast): Ayt—o D FE ¥R
Sync, Follow_Up(unicast): Ox7F

Delay Resp(multicast): &/NDDelay ReqfH
=
Delay_Resp(unicast):
Z Dt

Ox7F
Ox7F
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» PTPAYE—URATELTUTAERINTULET,

» ARFaAVRTIESync, Delay Req, Follow Up, Delay Resp®43@%EIZ DUV TEREA
L/i-d_o

D JType  JoDescrpton

0x00  Sync Masterm 5 SlavelSEE SN DRI —7 D RABIRA v E—2TY, SlaveldZERZI(2)FHLELET,
0x01  Delay_Req Follow_Up# Z{g L 1=SlaveA’Master[Zi2{E L 3, SlaveldEERZI(t3)ZHExkLET .

0x02  Pdelay Req Peer-to-PeerMBELEA N =X LNERAINEBEICOAFERAINIBEREERA vE—2 T,

0x03  Pdelay_Resp Peer-to-PeerMBIE A WA LMMERA SN D GERICOAMEA SN L EEREA v E—TUTT,

0x08  Follow_Up MasterhSyncZ {8 L F=B5Zl(t1) & A v £ — P IZFEH TSlavelZ# 1§ L F 97 (2Steph¥)

0x09  Delay Resp Delay Req#%%Z{E L Iz=MastermZ S DEZI(14) A v E—DICFEE TSlavelSEELFET,

O0x0a  Pdelay_Follow_Up Peer-to-PeerMBEEA W XA LNERAINEBEICOAER SN I BEATAA vE—D T,

0x0b  Announce BEH DOMasterOFh 51DDMaster& BIRT 5-OICFERASNET,

0x0c  Signaling AvE—UFEFEETHHEEN. XY A EYR—FTEILELXZRADIEOICHERINET,
0x0d  Management BEEEBICL>THERSINET,
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SyncAvyt—o

)

T octeis | ofser
(PTP Header) 34 0
originTimestamp 10 34

originTimestamp

MasterhiSlavelZxtLSync Ayt —I % & H LU -FZl(t11) &5 ELE I (1StepENERF)

1523;/ \—RFOx 7 Avt—2 %k Hh(Ethernet Headeri 2 ) (CEZZFEFL. RETALELH
L

N—RD 7 THILTEEWGE X 2StepEI{EEL T, MasterhbSyncAyt—I 12DV TGEHEND
Follow UpXAyt—IIZxtL., SyncAyt—oF EHL-RBZI)ERELES,

FDIFEE. SyncAytE—L DoriginTimestampD X ENEIXOELZYET,

Note:

AL LRZTIZUNIXER L TR Y4 (1970/01/01 00:00:00)%EFH 3 510byte DT —2ELEH>TEY . 6byted
seconds&4byteMnanosecondsMSERR SN ET
nanoseconds(1#}(=1000000000=0x3B9ACAQ0) LA L DEF LB EIFTEEE A

(Z D ;A secondsE+1L T, nanosecondsHH0x3BOACAQ0EF T AHEMNHYET)

Note:
Slavefl| TIZSyncAvt— & ZIEL-BZI(12)ZBRELET,
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»  Follow_UpXAvt—o
T ok | oser

(PTP Header) 34 0
preciseOriginTimestamp 10 34

— preciseOriginTimestamp
2StepENfERFIMasterhSlave=xf LSync Ayt —I & X H L =B %I (1) Z R ELE T,
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» Delay Regqrvt—
S s | oreet |

(PTP Header) 34 0
originTimestamp 10 34

— originTimestamp
SlaveA Master|ZxtLDelay Reqrvt— % EH L=BFZI)FHZRELET,
{BL. BRI ZEE DT EILISlaveli TITI1=6 . EHRTIXOREMN RO N TNET,
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PTPAYE—LT4+—< vk (4/4) (lnfineon

» Delay RespAyt—
T  oes | oot |

(PTP Header) 34 0
receiveTimestamp 10 34
requestingPortldentity 10 44

— receiveTimestamp
MasterhiSlaveh bDelay Reqirvt—U%#Z{EL-BZI(A)EHRELET,

— requestingPortldentity
MastermSlave o Z{EL1=Delay Reqtv+t— MDsourcePortldentity(PTP Header)Zs&kELE T,
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Master Slave > EAMLGPTPORIEAL—4 2 REHBALET,

1. SynchAyt—TMmiEH
MasterlESlavelZxfLSyncAytE—C & IILFF v ARLET,
1StepEIfENIZE . /N\—Kz7(ESyncAyt—oFEH i
(Ethernet Header:X i F) I (Mastert 2z D) B Xl (1) ZERFL
gync%‘yt—*”)@originTimestamp(:HX%L,T:E%%JEEQEE BF3
(IN—F D7 TELRULMG S (L 2StepEfEEL T,
Follow_UpAyt— THZl(t1)ZSlavel 23X {ELET)

Tms

Tsm
SlaveldSync Ayt — Z{ERFIZ(Slavezs D) ZI(12) &
L. 1StepEMEDIHZE SyncAytE— DoriginTimestampZ(t1)
ELTERHLFET,

y\Resp Note: 1Step&2StepD EL LN EHIETT BIZIXPTP Header®
flagszSBBLFET,
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Master Slave 2. Follow UpAyt— M

2StepENEDIZE . SyncAyt—UIZHiL Y TMaster(ESlave(Z
*tLFollow UpAvyt—2 T ILFXFvARLET,

Follow _UpAvt—< MpreciseOriginTimestamplZId. Sync
Ayt—UEHPICEELERRI(L)EHRELET

Tms

SlavelZ. 2StepEEDZEFollow_UpAyt—T®
preciseOriginTimestampZ(t1)&EL TRk LET .

Tsm
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PTPRIEAS —/7 2 X (3/4)

Master Slave 3. Delay ReqAvt—IMiEH
1StepEIEDIH A [ESync Ay t—CF 215, 2StepEED B S
[XFollow_UpAyt—I%ZELTI=E%LH#IZ. SlavelEMaster
[ZxfLDelay ReqAvt—I%#TILFXwALLET,
SlaveldDelay RegqAvt—IEHBE(Z(Slavetizs D)BFZI(t3)
ZMELET,

Tms

Master(dDelay ReqAvt— Z{ERF(Z(Masterizzs D) RF %
(tH)z=REFLFET,

Tsm
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Master Slave 4. Delay RespAvyt—IMiEH

Delay ReqAvt—I %2 {ELT-FEE2HIZ. MasterlESlavelZ
xtLDelay RespAvyt—UFTILFF¥RAMLET,

Delay RespAvt— MreceiveTimestamplZldDelay Req
At—U ZERICREL-RZI(4)ZHREL.
requestingPortldentitylZ[&Slaveh 5 52{ELT-Delay Req*v
+—< MsourcePortldentity(PTP Headen %% ELET

Tms

__________________________________________ SlavelEDelay RespAvt— MreceiveTimestamp# (t4)&L

t3 _
Tsm I / TicixLET .
(t4-t3_) _____ De\a g /p\eO\
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Master

Slave

PTPREIAL —4 > XKUY, Slaveld t1, t2, t3, t4ADA4DDEA
LRAVTERHBLET,

ZDEA LRI TEFHALTSlavelX. Masteré DB %I =
(Offset From Master)& . BB KW AL S B IERE (Mean
Path Delay)Z5t&E L% 9,

EJEFs (Mean Path Delay):
meanPathDelay = (Tms + Tsm) / 2
= ((t2 - t1) + (t4 - t3)) / 2

F %l 2 (Offset From Master):
offsetFromMaster = (t2 - t1) - meanPathDelay

Note:#&DI—Rptp.cTIEL P R AT RRIZTH T 54, FEERESETLVET,
offsetFromMaster = meanPathDelay - (t2 - t1)
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» Raspberry PIZPTP Master, KIT_XMC47_RELAX_V1%PTP SlavebL THRRLET,
Note: EETIZHUBERALTLET A, RL—r—J )L CHEERELTEREHYEE A

» SlaveEL TR T AKIT _XMC47_RELAX VIOEHIZLTELZYFET,
~ TCPIP RAYHELTI) =S5/ BV R T =T — :w) LWIP’HEFH
— PTP over IEEE 802.3/Ethernet® &% Jits :
— 2StepEIED A1
- EEIRRIZUSB UARTH 7

Copyright © Infineon Technologies AG 2022. All rights reserved.



(infineon

PTP Slave7 A I MERFIE




ModusToolbox® 2 &f Infineon

1. RA—kAZa—XkYEclipse IDE for ModusToolbox 2.3%%1)w%- L TModusToolbox
=EEILFET,

2. TODIIOERIRT BT —DAR—=R DA ILFEHR/ELET (H]: XMC4700_WS)

Note: Z#/LZE. Path/Z/F, VILF/INARX FEFEHFLL TS0,
3. Launchzx2)vyoLEd,

Note:End User License AgreementD ¥ 1 7O W&k mI /=55 [FAccept 2w
L TS0,

l ModusToolbox 2.2 E Eclipse IDE for ModusToolbox Launcher

X [ Cypress End User License Agreement

. ModusToolbox 2.3 (Current user) Select a directory as workspace

Please read the following License Agreement. You must accept the terms of this agreement before
continuing to use ModusToolbox.

N N B N [ u 1 ) MENT

Eclipse IDE for ModusToclbox uses the workspace directory to store its preferences and development artifacts. ‘bmss AN HIEON COMPANYY END USER LICENSE AGREEMEN

A PLEASE READ THIS END USER LICENSE AGREEMENT ("Agreement”) CAREFULLY BEFORE
bt-configurator 2.30.0 DOWNLOADING, INSTALLING, COPYING, OR USING THIS SOFTWARE AND ACCOMPANYING
3 DOCUMENTATION. BY DOWNLOADING, INSTALLING, COPYING OR USING THE SOFTWARE,

" Workspace: |C¥user¥work¥modus¥XMC4700_ WS \/| I Browse... YOU ARE AGREEING TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT AGREE TO ALL
capsense-conflgu rator 3.15.0 OF THE TERMS OF THIS AGREEMENT, PROMPTLY RETURN AND DO NOT USE THE SOFTWARE.
IF YOU HAVE PURCHASED THIS LICENSE TO THE SOFTWARE. YOUR RIGHT TO RETURN THE

SOFTWARE EXPIRES 30 DAYS AFTER YOUR PURCHASE AND APPLIES ONLY TO THE ORIGINAL
PURCHASER.

capsense-tuner 3.15.0

1. Defintions.
device-configurator 3.0.0 []Use this as the default and do not ask again

“Software” means this software and any accompanying documentation,

including any upgrades, updates, bug fixes or modified versions provided
) to you by Cypress
» Recent Workspaces 2
dfuh-tool 1.40.0

"Source Code™ means software in human-readable form,
Cancel “Binary Code” means the software in binary code form such as object code or
i an executable.
Eclipse IDE for ModusToolbox 2.3 4
ez-pd-configurator 1.0.0

- Declne

Copyright © Infineon Technologies AG 2022. All rights reserved.
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T2 DFRIER(L/3)

1.  Quick panel®New Apprication X [&. File — New — ModusToolbox ApplicationZ:ERLET .

[ XMC4700_WS - Eclipse IDE for ModusToolbox - O X [ XMC4700 WS - Eclipse IDE for ModusToolbox - O X
File Edit Navigate Search Project Run Window Help Edit Navigate Search Project Run Window Help
milRg | &~ T r O G BN RESRS®P RIS v X 4 A - |e# Alt+Shift+N >~ Project... mid~ vt - ~|r#
: ]
Q Z@ ‘ . upe = Fﬁ Other... Ctrl+N q @ | m
= & = 0 Oz = 0 j i — = = =
EQ wv &E %8 o= Outli... & Cpen P@Jects from File System, e e G 2 Qutli... 32 (]
o 3 Recent Files &5 8
Eclipse IDE for There is no active Close Editor Ctri+W There is no active
ModusToolbox® editor that provides Close All Editors Ctrl+Shift+W editor that provides
an outline. an outline,
o e Ctrl+S
— Save As...
| & New Application Save All Ctrl+Shift+S
& Search Online for Code Example Revert
& Search Online for Libraries and Move.
ame... 2
% Refresh Quick Panel ST 2
Refresh F5
* Project Convert Line Delimiters To >
Print... Ctrl+P
g1 Import..
©a Export...
* Launches
Properties Alt+Enter
~ Tools = Switch Workspace >
& Console 2 [2] Problems 0 Memory B #8~gv =0 Restart =0
~ Documentation ModusToolbox Console Exit
Log file(s) for this session are stored at: C:\Users\Tomokawa\AppData\Local\Temp\ [Log file(s) for this session are stored at: C:\Users\Tomokawa\AppData\locall\Temp)
< > £ > >

Copyright © Infineon Technologies AG 2022. All rights reserved.
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2. XMC BSPs(Board Support Package)DKIT_XMC47 RELAX_V17Z:ZEIRL
Nextz=2')vILET ,

Project Creator 1.30 - Choose Board Support Package (BSP) - O X
Settings Help
Enter filter text (¥ Import | KIT XMC47 RELAX V1 =
Kit Name ~ MCU Connectivity Device The XMC4700 Relax Kit is an XMC4700 based microcontroller evaluation kit with Ethernet
connection, CAN node and microSD Card slot included. It is hardware compatible with 3.3V

b AIROC Bluetooth BSPs Arduino Shields.

b PMG1T BSPs

b PSoC4BSPs Note:

b PSoC6BSPs Programming this kit requires installing SEGGER J-Link software.

v XMCBSPs

KIT XMC47_RELAX V1 XMC4700 F144x2048 <none> Kit Features:

* XMC4700 (ARM Cortex-M4 based) Microcontroller in a LQFP144 package

= On-board Debug Probe with USB interface supporting SWD + SWO

* Detachable J-Link debugger and UART virtual COM port, with micro USB connector
* Virtual COM Port via Debug Probe

= 2 x User Push-Buttons and 2 x User LED and 1 x Reset Push-Button

* Voltage Regulator 5V -> 3.3V

= USB (Micro USB Plug)

* 12 MHz Crystal

© 30 7A8 kHz RT( Cructal -
SUCCESSTUIY GCqUITEd e INTormation. .
Summary:
BSP: KIT_XMC47_RELAX_V1
Press "Next" to select application. -

®
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3. Template Application CUART Printf&FzvoLFET,
4. New Application NamelZIEEE1588 PJZ AHLFET,

5. Createx2"')voLZET,

E Project Creator 1,30 - Select Application
Settings Help

Application{s) Root Path: |C: fuser fwork/modus XMC4700_WS

Target IDE: Edlipse IDE for ModusToolbox

Search... ™ mpor] F B B

Template Application ~ New Application Name =
SPIQSPI Flash

UART Printf
e

IEEE1s8a P) f ]

UART Transmit

UJART Transmit Receive FIFO Interrupts
VADC Rackaround 4

Template_AppIicann(s): UART Printf
Application{s) Root Path: C: juser/work/modus XMC4700_WS

Press "Create” to create the selected application(s).

©

Browse...

This example demonstrates how to use the printf function with a Universal Serial
Interface Channel (USIC) based UART in XMC MCU.,

For more details, see the README on GitHub.,

Mote: Programming this code example requires installing SEGGER. J-Link software.

Copyright © Infineon Technologies AG 2022. All rights reserved.
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To

Tool Panel

(infineon

TOCIoMEERT BEModusToolbox/ SA—ARY T4 (BEIEL AT IR BRRTENE

m KMC4700 WS - IEEE1588_PJ/README.md - Eclipse IDE for ModusToolbex

'ﬁ::#'O'%"- IR .‘Tﬁ\“?fi'i § nip - flv

Project Explorer
JOo Y FMERK
7 7 1 JLView

READMEmd 52

XMC MCU: UART Printf

iz§ > IEEE1588 P [IEEE 1588 PJ latest-v1.X
(25 mtb_shared

This example demonstrates how to use the printf function with a Universal
Serial Interface Channel (USIC) based UART in XMC™ MCU devices

Requirements

+ ModusToolbox&trade; software v2.3

Quick Panel
Tool PanelE#HMD A =2
— DAV ITIE
AView

+ SEGGER J-Link software
+ Programming Language: C
+ Associated Parts: All XMC™ MCU parts

EQ. :=V. 67E. %B. = O

Supported Toolchains (make variable
"TOOLCHAIN')

<

Eclipse IDE for
ModusToolbox®

~ Start

B Console 52 [ Problems [ Memory

& New Application

o Search Online for Code Examples

ModusToolbox Console

& Search Online for Libraries and BSPs M 1ooorting I2EE1588_PD (1/1) ...

&, Refresh Quick Panel
Done

+ Project

= B gzoutine 2 = B

~

= BE B[

Log file(s) for this session are stored at: C:\Users\Tomokawa\AppData\Local\Temp\Logs13258714481247313705
Opening project creator from C:/Users/Tomokawa/ModusToolbox/tools_2.3/project-creator/project-creator

Log file(s) for Project Creator are stored at: C:\user\work\modus\XMC4708_WS\project-creator.log

~ h1. XMC MCU: UART Pri

w hz Document Histor

= 8

h2 Requirements

h2. Supported Toole
hz Supported Kits (r
h2. Hardware Setup
h2 Software Setup
h2. Using the Code B
hz Operation

h2. Debugging
h2. Design and Imple
h2 Related Resourcef
h2. Other Resources

h3, Legal Disclaim)

Perspective
(BEmLA 77 hDuE

Code editor

d— KFIF 4 2 View

h3. Information
h3, Wamings

rdr=10

Oitems selected

Console / Memory
a =)L AEView

Copyright © Infineon Technologies AG 2022. All rights reserved.




LwIP(lightweight IP)D 7O I A~®DEM(1/7)

Infineon

;

y LwiP&lE, 2 —S5A 2 RATA—T2Y—RD TCP/IP RBAYITY,
y ZOLwIPEA > A—KkL,. Aoz oMIEMLET,

O GitHub - lwip-tcpip/lwip: lwiP r

wvscode
contrib
doc

src

test

[ .gitattributes

: | kripton and goldsimon m

x  +
< 2> C { & github.com/lwip-tcpip/lwip

1.

& Iwip-tcpip / lwip  Public L Notifications Y7 Star | 205 % Fork M
<> Code % Pull requests 2 (®) Actions () Security |~ Insights 2 .
¥ master ~ Go to file About

IwlP mirror from

»-] Clone i
® http://git.savannah.gnu.or
HTTPS GitHub CLI g-"Cgife""v‘v‘ip ait
Vs https://github.com/lwip-tcpip/lwip.git f_g] é savannah.nongnu.org/p
fix ¢ Use Git or checkout with SVN using the web URL
00 Readme
doc:
[.‘,] Open with GitHub Desktop B[E View license
maki
fixe GI [{) Download ZIP I
Releases
Remove unnecessary files in release tarball 7 months ago

> 47 tags -

Copyright © Infineon Technologies AG 2022. All rights reserved.

IS5 T
https://qithub.com/Iwip-tcpip/lwip

(279t XL, CodexS')vILZE
ER

Download ZIPZ%1)y L TH ™
>~A—FkL. lwip-master.zipZ7 74

IWERRHELET,


https://github.com/lwip-tcpip/lwip

Infineon

g

LwIP(lightweight IP)D 7R O A~DEM(2/7)

ﬁ XMC4700_WS - Eclipse IDE for ModusToolbox

3. Project Explorer®

File Edit Mawvigate Search Project Run  Window Help 3 ]
ﬁ' |®"Q".n’?¢§’f§"ﬁ"%'g | ,i! IEEE1588_‘PJJ:TE7 J ng/
TlmportZ:E#E R L F9,
®P N 4D MR Fe = O 4. General—File System%&iRL
& 7 8
& |
L > [EEE1538 PJ [IEEE1588 P) latest-w1.X TNeXt%g J‘J7 Lid— o
1= mtb_shared New ¥
ﬁ Import O X
Go Into
) ) Select N\
{S)hp:\: :: New Window AtsShEaW Import resources from the local file system into an existing project, E A 5 |
D 4 Select an import wizard:
H_' Copy Cirl+C | type filter text |
[§ Paste Ctrl+V v (= General -
@ Archlve File
K Delete Delete i pieits into Workspace
. ) s
Move... () Projects from Folder or Archive
< Rename... F2 = CCss v
LA Q.. (x=\.. EEE @ . = S——
= ' - ¢ # Import... Import h
g Export..
Eclipse IDE for 1 Pro :
P Build Project @ Back fl  Nex> | Finish Cancel
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LwIP(lightweight IP)Y®D 7 A< b~®MDBN(3/7)

m Import O x

Fle system — 4 5. Browse#%')w%- L TFrom directorylZlwip-master.zip%

Import esourcesfrom th ol il ysem - EEL-Path# A HLZET,

6. lwip-master&src7A LA DEIRZED) v L TREL.

" ST 115 5 suiome appsEER<ETD 74 /L% (api, core, include, netif)Z
T 0 5 vt FIVILET,

O St 7. Finish&9voLET,

N

From directory: | VIC¥ jeeel588¥wip-masterflwip-master ~ Browse

> I‘

e O & copving
.. [0 E FeATURES
b = include | O B FiLEs
v_'-b netif =
BEE v || 7 [ README v
Filter Types... Select All Deselect All
Into folder: | IEEE1588_P) Browse...

Options
[[] Overwrite existing resources without warming

[ Create top-level folder
Advanced >>

@ [ <pak Newt> L Finish [} Cancel
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E XMC4700_WS5 - IEEE1588_PJ/README. md - Eclipse IDE for ModusTo

File Edit Mavigate Search Project Run  Window Help

milhg | B R it O Qi

5P 2 4D HNR P = O [# READMEmd &2

BS% Y 8
VICH IEEE1588_PJ [IEEE1588_PJ latest-v1. A XMC Mc
B Includes
= build _
(; COMPONENT_CUSTOM_DESIGN_ 1 NiS example de
o - deps Serial Interface (
[#; images
= libs -
Requiren
Al o New >
|._—re, retar Go Into
[k} retar
[ ring_ Open in New Window
[ ring_ Shown Alt+Shift=W >
L = Me
< [E Copy Ctrl+C
Eo. [wey I Pase Gty
3 Delete Delete
l, Source »
Ec |Ps| Move...
MOdu.‘EI Rename... Ez I
Copyright ©

8.

(infineon

Project Explorer®IEEE1588 PJLLTF(ZImportE 417=

src7A WA LETHY ) w9 LTRenameZEIRL F

ER

Rename Resource

O

*

Mew namel Iwip I

Update references
Open preferences..,

Preview >

Cancel
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LwIP(lightweight IPYD 7O I kA~DIBHN(5/7)

10. Infineon® 7 # — 5 Lhttps://www.infineonforums.com/threads/12911-XMC4800-
Ethernet-ExampIe-Code-For-TCP-IP-DHCP-usinq-XMCIib-withgut-RTOS?h\ 5
Infineon-XMC4700_Iwip_httpserver.zip-GS-v01_00-EN.zip 4~ >0O— kL TERL
x£9,

Note: Z#—SLDFTHINFERT BBELHBHYET, /-, chrome TS HF TIZIEELSFT O O—RTELIVEE D
YF, FDFEIF, Edge EMD IS O HFREHL TS0,

http://www.infineon.com//dgdl/Infineon-XMC4700_Iwip_httpserver.zip-GS-v01_00-
EN.zip?fileld=5546d46250cc1fdf0151390b95bd1eee

O X
(_.ﬂ XMC4800 Ethernet Example Coc. X + [ -]

C {Y @& infineonforums.com/threads/12911-XMC4800-Ethernet-Example-Code.. @ ¥ ® & @

i i =
Vasanth © Hi,

Moderator Could you kindly checl this example.

) Best Regards,
(Infineon Vasanth

Infineon Employee

Join Date: Mov 2020
Posts: 142

www.infineon.com//dgdl/Infineon-XMC4700_lwip_httpserver.zip-GS-v01_00-EN zip?fileld=5546d46250cc11df0151390b95bd 1eee [3
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https://www.infineonforums.com/threads/12911-XMC4800-Ethernet-Example-Code-For-TCP-IP-DHCP-using-XMClib-without-RTOS?

. . SR . infineon
LwiP(lightweight IPYD T O T4k~ D;EN(6/7) (lafineon
ﬁ XMC4700_WS - IEEE1588_PJ/README.md - Eclipse IDE for ModusTooll .

File Edit MNavigate Search Project Run  Window Help 11 PrOJeCt EXplOfEFO)|EEE1588_PJ.D1-F0)|WIP77]')[//5‘\
S A ETHES U v s LTImpont &R LET

. - N _d—
B¢ 0 RNl 12. General—File SystemZZRL TNext#21)vILET ,
= -ST
v 25 > IEEE1588_PJ [IEEE1586_P) latest-v1. A XMC MCL
[ Includes
[= build ) & Import o X
{5 COMPONENT_CUSTOM_ DESIGN_ 1 NiS example den
G - deps Serial Interface Cl Select N
[#% images Import resources from the local file system into an existing project, E A E |
= ib =
, Requirem
H Select an import wizard:
P Mew > -
) | type filter text |
G > c Go Into -
B >t v (= Generall . ~
& >n Open in New Window £ Archive File
- . ] Biemimiects into Workspace
% ”;:'n-': Show In Alt+Shift+W >
fm rElargl 4 PIEIETENCES
< I'L opy 2008 (3 Projects from Folder or Archive
ﬁ Q.. (= VL. Paste Cirl+W = C/C++ w
Delete Delete
. Source ¥
ECI'I Pse Move...
Mod us Rename... F2 @' < Back || Finish Cancel
- Start # Import... I
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Q Import . .
e syt D__ " 5. Browse%%')v%LTFrom directoryl<Infineon-
Import resources from the local file system. ,1 .:‘r XMC4700_!W|p_httpserver-ZIp-G S-VO 1_OO-EN -leggﬁﬁ
= Lt=74/ILE A DLibraries¥lwip®Pathz A HLET,
From directory: |:MC4700_twip._httpserver¥Librarieséiwip ||| Erowsen (f51: C:¥Infineon-XMC4700_Iwip_httpserver.zip-GS-v01_00-
- _ | | EN¥XMC47QO_Iwip_httpserver¥Libraries¥|wip) .
0@ 6. IwipZ#ILZDEInED')y 7L TRFAL. port+/IL3%&
Et: icnirleude %I\yal./ij-o
& nett 7. Finishz2)yYLZEY,
Note: port T /L &Ll TP 774 JLZIHHEL A JUOXMClib ~D 72
Filter Types... Select All Deselect All fz&7ﬂ) ﬁfiﬂﬁéﬁ -(L ‘f?‘—o
Into folder: |IEEE‘I 588 _PJ/lwip Browse...
Options

[] Overwrite existing resources without warning

[[]Create top-level folder
Advanced »>>

Copyright © Infineon Technologies AG 2022. All rights reserved.



LwIP(lightweight IP) : cc.hM{&IE (Infineon.

[ cch 2 1. XMC4700 WS¥IEEE1588 PJ¥Iwip¥port
- ¥nosys¥include¥arch¥cc.hCEZ SN TLY
Amem_ptr t#IAAVRFTORL, T7AILE

56 /¥ Define (sn)printf formatters for these IwIP types */
57 #define X8 F "@2x" BRBELET,
58 #define Ule_F "u”
59 #define S16_F "d"
52 #define X165 F "
61 #define U32_F "

52 #define 532_F "
53 #define X32_F "
64 #define 5ZT_F “

E X oC X oc

Note: 17&E5 &K 9 &/1CI1F, I—FIT1 ZNiewDZXlg TV IXRELHI Y v LT
X =2 —zZ; L. Show Line Numbers ZZHR L £7,
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LwIP(lightweight IP) : opt. nME1E

[h| opth 32
2058 /**
286 ¥ 5YS LIGHTWEIGHT PROT==1: enable inter-task protection (and task-vs-interrupt
287 % protection) for certain critical regions during buffer allocation, deallecation
288 * and memory allocation and deallocation.
289  * ATTENTION: This is required when using 1wIP from more than one context! If
218 * you disable this, you must be sure what you are doing!
211 "/

tdefine 5YS LIGHTWEIGHT PROT

215

XMC4700 WS¥IEEE1588 PJ¥lwip¥include¥lwip¥opt. nTEZE SN TLVS
SYS _LIGHTWEIGHT _PROTDEZHEZIMNB0IZEEL, 77M1ILEREFLET,
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LwIP(lightweight IP) : ethernetif. D& IE (1/4) Cafineon

XMC4700 WS¥IEEE1588 PJ¥lwip¥port¥nos
ys¥netif¥ethernetif.c CincludeEh TL 3
ppp_oe.hZ=JAURF7ORL., ptp.hZEMLET,

2. eth_macZ#H=NEIS I 5 AstaticlEfiF%

[€] ethemnetifc &3 1.

45 #include "xmc_gpic.h”

@ ethemetif.c 3 ﬁ'”ﬁbij_o
""" MC_ETH MAC t eth mac = 3. %tBJZUMAC Address’é,,.“?'%/‘é:. -F_EO)BE]
WeEELFT,

[ ethernetifc 57
. . void getMacAddr( struct eth_addr *mac ){

118 extern struct netif wnetif;

magC-
mac-

mac->addr[0] = MAC_ADDRS5;
oid getMacAddr( struct eth_addr *mac ){ mac->addr[1] = MAC_ADDRA4;
mac->addr[@] = MAC_ADDRS; mac->addr[2] = MAC_ADDRS3;
mac->addr[1] = MAC_ADDR4; mac->addr[3] = MAC_ADDR?2;
mac->addr[2] = MAC_ADDR3; mac->addr[4] = MAC_ADDRYI,;
mac->addr[3 % i :M.C_F.DDF{E; mac->addr[5] = MAC_ADDRO;

] =M

128

»addr[4

>addr[5

MAC_ADDRL;
AC_ADDRS;
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[ ethemetifc 2
': WM H [MA ik “eth ma :
XMC_ETH_MAC_InitPTP(&eth mac, XMC_ETH MAC_TIMESTAMP CONFIG FINE UPDATE
| XMC_ETH_MAC_TIMESTAMP CONFIG_ENABLE PTPV2
| XMC_ETH MAC_TIMESTAMP CONFIG_ENABLE ALL_FRAMES

1
2
3
4 | XMC_ETH MAC_ TIMESTAMP CONFIG_ENABLE PTP OVER ETHERNET);
5 XMC _ETH MAC EnableReceptionMulticastFrames(&eth mac);

[

7

o

¥MC_ETH_MAC DisablelumboFrame(&eth_mac);

4. low_level init)BIZADOXMC_ETH_MAC_Init)BEErFEUH LD &I
XMC_ETH_MAC_IitPTP()B8%1&XMC_ETH_MAC_EnableReceptionMulticastFrames()
BHOFUHLEZEMLET,

XMC_ETH_MAC_InitPTP (&eth_mac, XMC_ETH MAC_TIMESTAMP_CONFIG_FINE_UPDATE

| XMC_ETH_MAC_TIMESTAMP_CONFIG_ENABLE_PTPV2

| XMC_ETH_MAC_TIMESTAMP_CONFIG_ENABLE_ALL_FRAMES

| XMC_ETH_MAC_TIMESTAMP_CONFIG_ENABLE_PTP_OVER_ETHERNET) ;
XMC_ETH_MAC_EnableReceptionMulticastFrames (&eth_mac) ;
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(£ ethernetifc 52 =

249 #if ETH_PAD SIZE
258 pbuf_header(p, ETH_PAD SIZE); /* Reclaim the padding word */
251 #endif

status = XMC_ETH MAC SendFrame(&eth mac, buffer, framelen, XMC ETH MAC TX FRAME TIMESTAMP);

-

255

5. low_level output()BEIZ#ARMDXMC_ETH_MAC_SendFrame()BI# D& #Z D51 8ZE0M DS
XMC_ETH_MAC_TX_FRAME_TIMESTAMPIZZELZY .
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LwIP(lightweight IP) : ethernetif. D& IE (4/4) Cafineon

[@ ethemetifc 12 6. ethernetif input()F‘ﬂ&W MDswitchXX A
switch (htons(ethhdr- e
- Fudteh (hrons(ethhdr=>eype)) [CETHTYPE_PTPZEMLET,
47 case ETHTYPE_IP:
ig EE,F-:E iITIVEEEt:z.send to tcpip_thread to process */ case ETHTYPE_PTP
=8 E'F I:ﬂEtif—}iﬂp-L.lt{ P ﬂE'tif:I l= ERR_'DK':I if (ptp_input( p' netif) !: ERR_OK) {
pbuf_free(p); prf_free (p) :
} }

break: break;
case ETHTYPE_PTP:
if (ptp_input( p, netif) != ERR OK){

pbuf_free(p); ' - 7. ethernetlf_lnlt()Fﬂ’ﬁﬂW M netif-
Y >hostname~DRAXZIAAVRT I+
L. 771V EREFELET,

G2 default:

I-IGSTMM‘!E

92 #J'F LWIP_| NETIF

netrF *hostname = “lwip"™;
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XMCLib: xmc_eth_phy_ksz8081rnb.cD{E1E (lnfineon

[ xmc_sth_phy_ksz8081mb.c 32

65 #include "xmc_eth_phy.h"
66

E—- ™ _.":'“'“'“'“'“': e s o s se e e e oie oo e ode o s sie s e e e e e i s ot o oo e e e e e e e o oo e e e e e e e e o s e s e e oie e e i she ot o s e e e e e i e e s s e e e e ke ke
68 ¥ MACROS
50 B T T e e ] :..'

1. XMC4700 WS¥mtb_shared¥mtb-xmclib-cat3¥release-v3.0.0¥XMCLib¥src¥
xmc_eth_phy ksz8081rnb.cIA®M #if defined(XMC_ETH_PHY_KSZ8081RNB) D& T
XMC_ETH_PHY_KSZ8081RNB Z#zTE L. LIEIZGEZFH SN TLNSa—FZ=F/3EL T,
T7AIVERELET,

Copyright © Infineon Technologies AG 2022. All rights reserved.



NewLib: syscall.cDIEIE(1/2) (Infineon

[£] syscalls.c &3

LT

..«" fvold _dinit(wvoid)
El/ /1)

115= _attribute_ (({weak)) int _open(const char *name, int 'ﬁags, int mode){
116 (woid)flags;

117 (woid)mode;

118 return -1;

119 %

[£] syscalls.c 52

187= __attribute_ ((weak)) int _isatty(int file){
123 (void)file;

189 return -1;

198 }

L

192 #endif /* _ GNUC__ */

1. XMC4700 WS¥mtbh_shared¥mtb-xmclib-cat3¥release-v3.0.0¥Newlib¥syscall.cH

D _initOBAEEIANT UL, LIFIC1I6EDEEZEML, 7ML EREFLET,
Note: BN &I RIBIZRLET,
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__attribute__((weak)) int _open(const char *name, int flags, int mode){
(void)flags;
(void)mode;
return -1;

}

__attribute__((weak)) int _lseek(int file, int offset, int whence){
(void)file;
(void)offset;
(void)whence;
return -1;

}

__attribute__((weak)) int _read(int file, char *ptr, int len){
(void)file;
(void)len;
return 0;

}

__attribute__((weak)) int _write(int file, char *buf, int nbytes){
return -1;

}

__attribute__((weak)) int _close(void){
return -1;

}

__attribute__((weak)) int _fstat(int file, struct stat *st){
(void)file;
if(st) return -1;
else return -2;

}

__attribute__((weak)) int _link(char *oldname, char *newname){
if (oldname == newname) return -1;
else return -2;

Copyright © Infineon Technologies AG

__attribute__((weak))
return -1;

}

__attribute__((weak))
return -1;

}

__attribute__((weak))
return -1;

}

__attribute__((weak))
(void)pid;
(void)sig;
return -1;

}

__attribute__((weak))
return -1;

}

__attribute__((weak))
return -1;

}

__attribute__((weak))
(void)rc;
while(1){}

¥

__attribute__((weak))
¥

__attribute__((weak))
(void)file;
return -1;

int _unlink(char *name){

int _times(struct tms *buf){

int _wait(int *status){

int _kill(int pid,int sig){

int _fork(void){

int _getpid(void){

void _exit(int rc){

void _init(void){

int _isatty(int file){

m . :
OZZAmrigntsTeservea:




ptp.c & Uptp.hd 1E X (infineon

1. Project Explorer®IEEE1588 PJETHYZ ) v L TNew—FileZZIRL E T,

2. File name:[Zptp.cZ A AL TFinishz 1)y LFE T, BlI#kIptp.hZ{ERLE T,

3. Project ExplorerTptp.cRUptp.hEZ T ILOUVILTI7AILERE, RELIEIZEEE
LI=ABRZAAL. Z7MILERELET,

[ XMC4700_WS - IEEE1588_PJ/main.c - Eclipse IDE for ModusToolbax ﬁ Create Mew File O * ﬁ KMC4700_WS5 - [EEE1588_PJ/ptp.c - Eclipse
File Edit Source Refactor Mavigate Search Project Run  Window Help Fil Eile Edit 5ource Refactor Mavigate Se
. ) ile ) e
Tl R | | &%~ 0~ Q- \ My~ | ® - R~ @
Create a new file resource.
EyP 22 4D MR E. P = 8 [ mainc &2 1010 =
= & g e/ Enter or select the parent folder: oP #} D iR ?_"- > -
. . 2
= © File lame:  main.c [1EEE1588_P) | BES Y $
3 New B Project Lt v o5 > IEEE1588_PJ [IEEE158 588 _PJ latest-v1. A
@ : Sl = ;f,g Binaries
g Gele " File 15 > IEEE1586_P) [IEEE1588._P) latest-v1.X 25c04e0] & Includes
[ Open in New Window | File from Template =5 mtb_shared (= build
[ Show In Alt+Shift+W > 9 Folder Ey COMPOMENT_CUSTOM_DESIGM_
[E - deps
7 & ModusToolbox i & Class Ech File name: | ptp.c g imagzs
E B Copy Ctl+C  [n HeaderFile 1 lib
I D CirlsV s g Fil Advanced >> (= libs
; aste Cirl+V [ SourceFile b - G > wip
“Ii ¥ Delete Delete &Y Source Folder - _. » main.c
fl Source i [€] C/C++ Project da
[ Mo 2
< R = ([ uclrltjer . ...;CirI:T 4 Zn ) F— 17 retarget_io.c
QQ-- N all ;uhjecf fc the following: = =ls nee [R retarget_io.h A
by Import.. . .
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//

// IEEE1588 PTP(Precision Time Protocol) header
// Ver. 1.0 20210930

//

#include "lwip/opt.h"
#include "lwip/def.h"
#include "lwip/pbuf.h"
#include "lwip/ip_addr.h"
#include "lwip/err.h"
#include "lwip/netif.h"
#include "netif/etharp.h"

#ifdef __cplusplus
extern "C" {
#endif

//

// Define declaration

//

typedef struct {
uint8_t transSpec_msgType;
uint8_t versionPTP;
uint16_t messagelength;
uint8_t domainNumber;
uint8_t reservedo;
uint16_t flags;
uint8_t correctionField[8];
uint8_t reservedi[4];
uint8_t sourcePortIdentity[10];
uint16_t sequenceld;
uint8_t control;
uint8_t logMeanMessageInterval;
}PTP_hdr_t;

#define PTP_HDR_messageType(hdr) ((hdr)->transSpec_msgType & 0x0of)
#define PTP_HDR_versionPTP(hdr) ((hdr)->versionPTP & ©0x0f)

#define PTP_MSG_Sync 0x00
#define PTP_MSG_Delay_Req ox01
#define PTP_MSG_Pdelay_Req 0x02
#define PTP_MSG_Pdelay_Resp 0x03
#define PTP_MSG_Reserved_4 ox04
#define PTP_MSG_Reserved_5 0x05
#define PTP_MSG_Reserved_6 0x06
#define PTP_MSG_Reserved_7 ox07
#define PTP_MSG_Follow_Up 0x08
#define PTP_MSG_Delay_Resp 0x09
#define PTP_MSG_Pdelay_Follow_Up ox0a
#define PTP_MSG_Announce ox0b
#define PTP_MSG_Signaling oxec
#define PTP_MSG_Management oxed
#define PTP_MSG_Reserved_E Ox0e
#define PTP_MSG_Reserved_F oxof
#define PTP_MSGSIZ_Delay_Req 10

#ifndef __ PTP_H__
#define _ PTP_H__

//
// Variable declaration

//

extern uint32_t _ptp_sequenceld;

//

// Function declaration

//
extern err_t ptp_input(struct pbuf *p, struct netif *netif);

#endif /*#ifndef PTP H */

#ifdef __cplusplus

}
#endif
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//
// IEEE1588 PTP(Precision Time Protocol)
// Ver. 1.0 20210930

XMC_ETH_MAC_TIME_t _ptp_t1, ptp_t2,_ptp_t3,_ptp_t4;
#ifdef _PTP_DEBUG_
const uint8_t PTP_MessageStr[16][32] = {

//

"Sync”,

#include <time.h>
#include "cybsp.h"
#include "cy_utils.h"

#define _ PTP_H__
#include "ptp.h"
#include "xmc_eth_mac.h"
#include "xmc_eth_phy.h"

"Delay_Req",
"Pdelay_Req",
"Pdelay_Resp",
"Reserved_4",
"Reserved_5",
"Reserved_6",
"Reserved_7",
"Follow_Up",
"Delay_Resp",

//
// Define declaration

"Pdelay_Follow_Up",
"Announce",

//
#define _PTP_DEBUG_

// For other than PTP multicast peer delay messages 01-1b-19:

#define PTP_MULTICAST_ADDR_O ©0x01

#define PTP_MULTICAST_ADDR_1 ©xlb

#define PTP_MULTICAST_ADDR_2 ©0x19

// For PTP multicast peer delay messages ©1-80-c2:
#define PTP_PDELAY_MULTICAST_ADDR_© ©x01

#define PTP_PDELAY_MULTICAST_ADDR_1 0x80

#define PTP_PDELAY_MULTICAST_ADDR_2 ©xc2

"Signaling",
"Management",
"Reserved_E",

"Reserved_F"
};
#endif // #ifdef _PTP_DEBUG_
//
// Function declaration
//
// —=

// Get TimeStamp from PTP message
// uint8_t *ptpMsg

: Pointer to the received PTP message

// // XMC_ETH_MAC_TIME_t *time : Pointer to store the timestamp
// External reference declaration // return : void
// // ==
extern XMC_ETH_MAC_t eth_mac; static void getTimeStampFromPTPMessage( uint8_t *ptpMsg, XMC_ETH_MAC_TIME_t
extern void getMacAddr( struct eth_addr *mac ); *time ){

time->seconds = (ptpMsg[2] << 24) | (ptpMsg[3] << 16) | (ptpMsg[4] << 8)
// (ptpMsg[5] )s
// Variable declaration time->nanoseconds = (ptpMsg[6] << 24) | (ptpMsg[7] << 16) | (ptpMsg[8] << 8)
//

uint32_t _ptp_sequenceld = 0;

(ptpMsg[9] )s
}
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//===

// Subtraction Of XMC_ETH_MAC_TIME_t Type Variable (pTr = pTa - pTb)
// XMC_ETH_MAC_TIME_t *pTr : Pointer for difference

// XMC_ETH_MAC_TIME_t *pTa : Pointer for minuend

// XMC_ETH_MAC_TIME_t *pTb : Pointer for subtrahend

// return : void

/ /===
static void calcTimeSub( XMC_ETH_MAC_TIME_t *pTr, XMC_ETH_MAC_TIME_t *pTa,
XMC_ETH_MAC_TIME_t *pTb ){

pTr->seconds = pTa->seconds - pTb->seconds;
pTr->nanoseconds = pTa->nanoseconds - pTb->nanoseconds;
if(pTr->nanoseconds < 0){

pTr->nanoseconds += 1000000000;

pTr->seconds -=1;

}

/ /===

// Addition Of XMC_ETH_MAC_TIME_t Type Variable (pTr = pTa + pTb)
// XMC_ETH_MAC_TIME_t *pTr : Pointer for difference

// XMC_ETH_MAC_TIME_t *pTa : Pointer for minuend

// XMC_ETH_MAC_TIME_t *pTb : Pointer for subtrahend

// return : void

/ /===
static void calcTimeAdd( XMC_ETH_MAC_TIME_t *pTr, XMC_ETH_MAC_TIME_t *pTa,
XMC_ETH_MAC_TIME_t *pTb ){

pTr->seconds = pTa->seconds + pTb->seconds;
pTr->nanoseconds = pTa->nanoseconds + pTb->nanoseconds;
if(pTr->nanoseconds >= 1000000000){

pTr->nanoseconds -= 1000000000;

pTr->seconds += 1;

// Send Delay_Req packet
// netif *netif : Pointer to the network interfaces

// return : == ERR_OK:success, != ERR_OK:fail (see also err.h)
/ /===

err_t ptp_send_Delay Req(struct netif *netif){

uint32_t i;

struct pbuf *pSend;

struct eth_hdr *ethhdr;

PTP_hdr_t *ptphdr;

//uint8_t *ptpMsg;

// allocate a buffer
pSend = pbuf_alloc(PBUF_LINK, (ul6_t)(sizeof(struct eth_hdr) +
sizeof (PTP_hdr_t) + PTP_MSGSIZ Delay_Req), PBUF_RAM);
if (!pSend) {
return ERR_MEM;
}
// init buffer
for( i = @; i < sizeof(struct eth_hdr) + sizeof(PTP_hdr_t) +
PTP_MSGSIZ_Delay_Req; i ++ ){
((u8_t *)pSend->payload)[i] = ©;
}

// identify the Ether header
ethhdr = (struct eth_hdr *)pSend->payload;

// Create Ether Header

ethhdr->dest.addr[@] = PTP_MULTICAST_ADDR_O;
ethhdr->dest.addr[1] = PTP_MULTICAST_ ADDR_1;
ethhdr->dest.addr[2] = PTP_MULTICAST_ADDR_2;
ethhdr->dest.addr[3] = 0x00;
ethhdr->dest.addr[4] = 0x00;
ethhdr->dest.addr[5] = 0x00;

getMacAddr( (struct eth_addr *)ethhdr->src.addr );
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ethhdr->type = PP_HTONS( ETHTYPE_PTP );

// identify the PTP header
ptphdr = (PTP_hdr_t *)(pSend->payload + sizeof (struct eth_hdr));

// Create PTP header

ptphdr->transSpec_msgType = PTP_MSG_Delay_Req;

ptphdr->versionPTP = 0x02;

ptphdr->messageLength PP_HTONS(sizeof(PTP_hdr_t) +
PTP_MSGSIZ_Delay_Req);

// 8byte field containing the IEEE EUI-64 extended unique identifier created by
inserting @xfffe

// in hexadecimal into the source MAC address, and a 2byte port number
(Default:1).

// e.g. Source MAC Address :00-11-22-33-44-55

// sourcePortIdentity :00-11-22-ff-fe-33-44-55-00-01

ptphdr->sourcePortIdentity[@] = ethhdr->src.addr[0];

ptphdr->sourcePortIdentity[1] = ethhdr->src.addr[1];

ptphdr->sourcePortIdentity[2] = ethhdr->src.addr[2];

ptphdr->sourcePortIdentity[3] = oxff;

ptphdr->sourcePortIdentity[4] = ©Oxfe;

ptphdr->sourcePortIdentity[5] = ethhdr->src.addr[3];

ptphdr->sourcePortIdentity[6] = ethhdr->src.addr[4];

ptphdr->sourcePortIdentity[7] = ethhdr->src.addr[5];

ptphdr->sourcePortIdentity[8] = 0x00;

ptphdr->sourcePortIdentity[9] = 0x01;

ptphdr->sequenceld = PP_HTONS( ++ _ptp_sequenceld );

ptphdr->control = 0x01;//Delay_Req

ptphdr->logMeanMessageInterval = @x7f;//Delay_Req

// Identify the PTP message
// ptpMsg = (u8_t *)(pSend->payload + sizeof (struct eth_hdr) + sizeof
(PTP_hdr_t));

// Delay_Req PTP message All zero

// Send packet
err_t ret = netif->linkoutput(netif, pSend);

pbuf_free(pSend);
return ret;

}

/ /===
// Receive & Decode PTP packet

// pbuf *p : Pointer to the ether net packet buffer

// netif *netif : Pointer to the network interfaces

// return : == ERR_OK:success, != ERR_OK:fail (see also err.h)

/ /=== —=
err_t ptp_input(struct pbuf *p, struct netif *netif){

struct eth_hdr *ethhdr;

PTP_hdr_t *ptphdr;

void *ptpMsg;

XMC_ETH_MAC_TIME_t meanPathDelay;
XMC_ETH_MAC_TIME_t offsetFromMaster;
XMC_ETH_MAC_TIME_t t2_1, t4_3, t_result;

if (p->len <= SIZEOF_ETH_HDR) {
goto free_and_return;

}

// points to packet payload, which starts with an Ethernet header
ethhdr = (struct eth_hdr *)p->payload;

#ifdef _PTP_DEBUG_

printf("¥nDest:%02x-%02X-%02X-%02X-%02X-%02X Src:%02X-%02X-%02X-%02X-%02X-%02X
type:%04x¥n",

(unsigned)ethhdr->dest.addr[@], (unsigned)ethhdr->dest.addr[1],
(unsigned)ethhdr->dest.addr[2],

(unsigned)ethhdr->dest.addr[3], (unsigned)ethhdr->dest.addr[4],
(unsigned)ethhdr->dest.addr[5],
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(unsigned)ethhdr->src.addr[0], (unsigned)ethhdr->src.addr[1], (unsigned)ethhdr-
>src.addr[2],

(unsigned)ethhdr->src.addr[3], (unsigned)ethhdr->src.addr[4], (unsigned)ethhdr-
>src.addr[5],

(unsigned)htons(ethhdr->type)

)5
#endif//#ifdef _PTP_DEBUG_

if(pbuf_header(p, -SIZEOF_ETH_HDR)) {
LWIP_ASSERT("Can't move over header in packet", 0);
goto free_and_return;

} else {
// pass to PTP layer

// identify the PTP header

ptphdr = (PTP_hdr_t *)p->payload;
_ptp_sequenceld = htons( ptphdr->sequenceld );

#ifdef _PTP_DEBUG_

printf("messageType 1%s¥n",

PTP_MessageStr[ PTP_HDR_messageType( ptphdr ) ] );
printf("versionPTP :%02x¥n", PTP_HDR_versionPTP( ptphdr ) );
printf("messagelLength :%04x¥n", htons( ptphdr->messageLength ) );
printf("sequenceld 1 %04x¥n", htons( ptphdr->sequenceld ) );

#endif//#ifdef _PTP_DEBUG_

if(pbuf_header(p, -(s16_t)sizeof(PTP_hdr_t))) {
LWIP_ASSERT("Can't move over PTP message in packet", 0);
goto free_and_return;

} else {
// identify the PTP message
ptpMsg = (void *)p->payload;

if ( ethhdr->dest.addr[@] == PTP_MULTICAST_ADDR_O) {
if ( (ethhdr->dest.addr[1] == PTP_MULTICAST_ADDR_1) &&
(ethhdr->dest.addr[2] == PTP_MULTICAST_ADDR_2)) {
// For other than PTP multicast peer delay messages 01-1b-19:

switch( PTP_HDR_messageType( ptphdr ) ){
case PTP_MSG_Sync:
// Get t2
while( XMC_ETH_MAC_GetRxTimeStamp( &eth_mac,
(XMC_ETH_MAC_TIME_t *)& ptp_t2 ) == XMC_ETH _MAC_STATUS_BUSY){

break;
case PTP_MSG_Delay_Req:
goto free_and_return;
case PTP_MSG_Follow_Up:
// Recv t1 & Send Delay_Req, Get t3
getTimeStampFromPTPMessage( (u8_t *)ptpMsg,
(XMC_ETH_MAC_TIME_t *)& ptp_t1 );
if( ptp_send_Delay_Req( netif ) != ERR_OK){
}
while( XMC_ETH_MAC_GetTxTimeStamp( &eth_mac,
(XMC_ETH_MAC_TIME_t *)& ptp_t3 ) == XMC_ETH_MAC_STATUS_BUSY ){

break;
case PTP_MSG_Delay_Resp:
// Recv t4
getTimeStampFromPTPMessage( (u8_t *)ptpMsg,
(XMC_ETH_MAC_TIME_t *)& ptp_t4 );

printf("t1 © %08x %08x¥n", (unsigned
int)_ptp_tl.seconds, (unsigned int)_ptp_tl.nanoseconds );

printf("t2 © %08x %08x¥n", (unsigned
int)_ptp_t2.seconds, (unsigned int)_ptp_t2.nanoseconds );

printf("t3 © %08x %08x¥n", (unsigned
int)_ptp_t3.seconds, (unsigned int)_ptp_t3.nanoseconds );

printf("t4 © %08x %08x¥n", (unsigned

int)_ptp_t4.seconds, (unsigned int)_ptp_t4.nanoseconds );

// = ((t2 - t1) + (t4 - t3)) / 2

calcTimeSub( &t2_1, & ptp_t2, & ptp_t1 );
calcTimeSub( &t4_3, & ptp_t4, & ptp_t3 );
calcTimeAdd( &t_result, &t2_1, &t4_3 )s
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meanPathDelay.seconds
(uint32_t)(((int32_t)t_result.seconds) / 2);

meanPathDelay.nanoseconds = t_result.nanoseconds / 2;

// = meanPathDelay - (t2 - t1) (for
XMC_ETH_MAC_UpdatePTPTime)

calcTimeSub( &offsetFromMaster, &meanPathDelay, &t2_1 )

printf("t2_1 : %08x%08x¥n", (unsigned
int)t2_1.seconds, (unsigned int)t2_1.nanoseconds );
printf("t4_3 : %08x%08x¥n", (unsigned

int)t4_3.seconds, (unsigned int)t4_3.nanoseconds );
printf("meanPathDelay © %08x%08x¥n", (unsigned
int)meanPathDelay.seconds, (unsigned int)meanPathDelay.nanoseconds );
printf("offsetFromMaster © %08x%08x¥n", (unsigned
int)offsetFromMaster.seconds, (unsigned int)offsetFromMaster.nanoseconds );

XMC_ETH_MAC_UpdatePTPTime( &eth_mac, &offsetFromMaster );
break;
case PTP_MSG_Announce:
goto free_and_return;
case PTP_MSG_Signaling:
goto free_and_return;
case PTP_MSG_Management:
goto free_and_return;
default:
goto free_and_return;

}
}else if ((ethhdr->dest.addr[1] == PTP_PDELAY_MULTICAST_ ADDR_1) &&
(ethhdr->dest.addr[2] == PTP_PDELAY_MULTICAST_ADDR_2)) {
// For PTP multicast peer delay messages ©01-80-c2:
switch( PTP_HDR_messageType( ptphdr ) ){
case PTP_MSG_Pdelay_Req:
goto free_and_return;
case PTP_MSG_Pdelay_Resp:
goto free_and_return;

case PTP_MSG_Pdelay_Follow_Up:

goto free_and_return;
default:
goto free_and_return;

}

free_and_return:
pbuf_free(p);
return ERR_OK;
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//
// IEEE1588 PTP Slave project main

//
#include "cybsp.h"
#include "cy_utils.h"
#include "retarget_io.h"

#include "lwip/netif.h"
#include "lwip/init.h"
#include "netif/etharp.h"
#include "ethernetif.h"
#include "lwip/dhcp.h"
#include "lwip/timeouts.h"

#include "ptp.h"
#include "ip_addr.h"

// Static IP ADDRESS (Please modify according to your environment)
#define IP_ADDR®@ 192

#define IP_ADDR1 168

#define IP_ADDR2 2

#define IP_ADDR3 10

// NETMASK (Please modify according to your environment)
#define NETMASK_ADDRO 255

#define NETMASK_ADDR1 255

#define NETMASK_ADDR2 255

#define NETMASK_ADDR3 2]

// Gateway Address (Please modify according to your environment)
#define GW_ADDR®@ 192

#define GW_ADDR1 168

#define GW_ADDR2 1

#define GW_ADDR3 1

struct netif xnetif;

//

// Function declaration

//
1/

// LWIP initialization
//

void LWIP_Init(void){
ip_addr_t ipaddr;
ip_addr_t netmask;
ip_addr_t gw;

IP4A_ADDR(&ipaddr, IP_ADDR@, IP_ADDR1, IP_ADDR2, IP_ADDR3);

IP4_ADDR(&netmask, NETMASK_ADDR@, NETMASK_ADDR1 , NETMASK_ADDR2,
NETMASK_ADDR3) ;

IP4_ADDR(&gw, GW_ADDR@, GW_ADDR1, GW_ADDR2, GW_ADDR3);

// Initialize lwip
lwip_init();

//Add a network interface to the list of 1wIP netifs

netif_add(&xnetif, &ipaddr, &netmask, &gw, NULL, &ethernetif_ init,

&ethernet_input);

// Registers the default network interface
netif_set_default(&xnetif);

// Set Ethernet link flag
xnetif.flags |= NETIF_FLAG_LINK_UP;

// When the netif is fully configured this function must be called

netif_set_up(&xnetif);
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~

~
n
::
I
n

~

~
n
::
I
n

int main(void){
cy_rslt_t result;

// Initialize the device and board peripherals
result = cybsp_init();
if (result != CY_RSLT_SUCCESS){
CY_ASSERT(9);
}

// Initialize printf retarget
retarget_io_init();

SysTick_Config(SystemCoreClock / 1000);
XMC_SCU_CLOCK_EnableClock (SCU_CLK_CLKCLR_MMCCDI_Msk);//System Control Unit (SCU)

// Initialize LWIP
LWIP_Init();

printf("PTP Slave Ready¥n");
while(1){

sys_check_timeouts();

}
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» Raspberry PIZPTP MasterEL Ty 7y T#ITULVET,
IW—B—~DEfwEILERLAN(Wan0)ZE AL . HHELAN(eth0)ZPTP Slavet DEfRIZFERALET S

1. XY k&YRaspberry Pl OS&#4A > O—KL, SDA—FIZAVAR—ILLET,
https://www.raspberrypi.org/software/operating-systems
Note: SDA—FI7#+—<w4:https://www.sdcard.org/ja/downloads-2/formatter-2/
EXEIAHI—T4') T« https://www.balena.io/etcher/

2. SDA—F®DrootTALIRJIZTEIZTRT REDwpa_supplicant.conf 774 JLE, RBIXZEDssh
77’(“/%:' E_LQETO

country=JP Note:EBENBFIZ S A T LIZ K Y
ctrl_interface=DIR=/var/run/wpa_supplicant GROUP=netdev /€tc/wpa_supplicant/wpa_supplicant.conf
update_config=1 [CEEZFINFET,

Network = {

ssid="test” < HEMIEITIEARSAL D
osk="abcd1234” SSID & Password
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3. SDA—K%Raspberry PIOAOYMZ{EALTEREZRALET,

4. FEA7H 2k (UserName:pi Password:raspberry) CLoginLE 9,

5. TvI7T—rEEFTLES,
$ sudo apt-get update
$ sudo apt-get upgrade
$ sudo apt-get dist-upgrade
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6. EIBLANWIANO)DT7RL REMEZELET,

$ ip route show

=N T
default via 192.168.1.1 dev wlanO proto dhcp src 192.168.1.110 metric 303
192.168.1.0/24 dev wlanO proto dhcp scope link src 192.168.1.110 metric 303

Note:RRBIDZE . PCENLT I ERAT HIRIF192.168. 1. 110ZEE L F T,

7. BHH#LAN(eth0) DIP7RL RX%192.168.2.1 & L T, /etc/dhcped.conf 774 ILEHwREL THREL
F9,

$ sudo vi /etc/dhcpcd.conf

# A sample configuration for dhcpcd.
...(omitted)...

# Example static IP configuration:
interface ethO

static ip_address=192.168.2.1/24
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8. letc/rc.local Z7 A I EREL TIL—TAV T EREEITLET,
$ sudo vi /etc/rc.local

#1/bin/sh -e
...(omitted)...
if ["$_IP"]; then

printf "My IP address is %s¥n" "$_IP"
fi
echo 1 > /proc/sys/net/ipv4/ip_forward
iptables -t nat -A POSTROUTING -0 wlan0 - MASQUERADE
exit 0

9. UTDITUREEITL ethOD#EEIENetwork D BHREENZ1TLVET
$ sudoip link set ethO up
$ sudo systemctl restart networking

10. L FDATUREEFTL Linuxptp(ptpa) DAV AR—ILEITWVET,
$ sudo apt-get install linuxptp
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»  Linuxptp(ptp4l) ZRaspberry PIQOEEIFFICEHEREEIT DGR ITLUTDEREZTITLVET

11. /usr/lib/systemd/system/ptp4l.service 77 A ILEfRELE T,
$ sudo vi /usr/lib/systemd/system/ptp4l.service
[Unit]

Description=Precision Time Protocol (PTP) service
Documentation=man:ptp4l

[Service]
Type=simple
ExecStart=/usr/sbin/ptp4l —f /tec/linuxptp/ptp4l.conf -i ethO -m -S -2

[Install]
WantedBy=multi-user.target

12. L TFOaAvTUREETLLInUXptpDEEFFHEZLET,
$ sudo systemctl daemon-reload
$ sudo systemctl start ptp4l

13. LTFOavUb#R1TL BEIEHZAEMIELFET,
$ sudo systemctl enable ptp4l
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maT Ak

Raspberry Pl& KIT_XMC47_RELAX_V1 #LANS—J L CHEHLET,
A—=7 )L 7+ TILink CDC UART Port[Z#ELE T,

Note ptp41Zx BEIEE IR E LG EIL3~4ETETYT,
Raspberry PIIZ#IH#i 7 Hr2 > F(UserName:pi Password:raspberry) CLoginLE 7,
Raspberry PIBITUATDOTUREETLET,

=

B W

5.

$ sudo ptp4l -2 -A -S -i ethO -m

A—IF LY INTHRRZEZRLES .

LAN—TJ )L

(infineon

A COM10 - Tera Term VT -
I IUE) Q) HYE ANF(H)
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meanPathDelay : 000000000000d426
0xd426 = 54310 [ns] = 54.3 [us]

offsetFromMaster : 000000000000b0Of6
0xb0f6 = 45302 [ns] = 45.3 [us]

Note:Raspberry PI®Etherneta > kA—5

[ZIZHardwareTimeStampHREN FE LV 8
RENKELLGYET




FIERFD /N ybh v TFvr—iE R Infineon

» Raspberr_f9:aa:27(Raspberry P)H\i5Sync, Follow UphyiEtH S,
SiemensB_45:00:00(KIT_XMC47 RELAX_V1)h'Delay ReqZEHHiL.
Raspberr_f9:aa:27h 5Delay ResphiEHINTWNSZENTMYFET,

*enp2s0f0 x
JPTIWE) BEE BWRV) BEG FeT7FrQ SA) AEE) Sy |RW) O Y-IUI) ALTFH)
A =m ©nD®@Q\J > RASIE @ G @ E

B - B+

No. Time Source Destination Protocol Length Info
1 0.000000000 Raspberr_f9:aa:27 Teeel&MS_00:00:00 PTPv2 78 Announce Message

FEnJ IS . <Curl-f>

2 0.998975304 Raspber IeeeI&MS_00:00:00 PTPv2 60 Sync Message

3 0.999015190 Raspberr_f9:aa:27 Teeel&MS_00:00:00 PTPV2 60 Follow_Up Message

4 1.098360862 SiemensB_45:00:00 Teeel&MS_00:00:00 PTPv2 60 Delay_Req Message

51.098561713 Raspberr_f9:aa:27 Ieeel&MS_00:00:00 PTPv2 68 Delay_Resp Message

61.999128461 Raspberr_f9:aa:27 IeeeI&MS_00:00:00 PTPv2 60 Sync Message

7 1.999140684 Raspberr_f9:aa:27 Teeel&MS_00:00:00 PTPvV2 60 Follow _Up Message

8 2.000084061 Raspberr_f9:aa:27 Ieeel&MS_00:00:00 PTPVZ 78 Announce Message

9 2.098512916 SiemensB_45:00:00 IeeeI&MS_00:00:00 PTPv2 60 Delay_Req Message =

+ Frame 2: 80 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface @ e
» Ethernet II, Src: Raspberr_f9:aa:27 (dc:a6:32:f9:aa:27), Dst: Ieeel&MS_00:00:00 (01:1b:19:00:00:00)
-~ Precision Time Protocol (IEEE1588)
» GO0 .... = transportSpecific: ex@
. 0800 = messageld: Sync Message (@x@)
. 8010 = versionPTP: 2
messagelength: 44
subdomainNumber: @
~ flags: 0Ox0200
... RN

PTP_SECURITY: False

.0.. PTP profile Specific 2: False
..0. PTP profile Specific 1: False
PTP_UNICAST: False
PTP_TWO_STEP: True
= PTP_ALTERNATE_MASTER: False
- PR FREQUENCY_TRACEABLE: False
.. @ .... = TIME_TRACEABLE: False -
01 1b 19 00 00 00 dc a6 32 9 aa 27 88 f7 00 02 2.."
00 2c B0 0P 02 00 0O G0 0O 0O PO OO0 PO OO PO 0O .
0820 00 00 dc a6 32 ff fe f9 33279001090090 ‘-_\:?a:}&;
00 B0 PG GO OO GO GO GG 6O 66 00 86
@ 7 logMessagePeriod (ptp.v2.logmessageperiod), 1 /311 I3y =¥ 39 - !/ 39 (100.0%) - 2258: 0(0.0%) PO 7 1 )b Default
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