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SC0101
Sample Code

AT32F407/437 PTP Daemon

Introduction

This sample code demonstrates how to implement IEEE1588 protocol based on Ethernet network.

Applicable products:

AT32F407xx
Part number
AT32F437xx
List of peripherals:
EMAC
Main peripherals GPIO
USART
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Hardware requirements

1) LED2/LED3

2) USART1(PA9/PA10)

3) AT-START-F407/ AT-START-F437 evaluation board
4) Ethernet cable

Software requirements

1) SourceCode
B at32f407_ptp_daemon/ at32f437_ptp_daemon source code
B PTP Daemon source code
B LWIP source code
B AT32 driver library
2) Doc
B SC0082_AT32F407_437_LWIP_FreeRTOS_V2.0.1

All projects are built around keil 5. If users want to use them in other compiling environments, please
refer to AT32F407_Firmware_Library_V2.x.x/project/at_start_f407/templates (such as IAR6/7, keil

4/5) for a simple change.

Example of application

1) Open the at32f407_ptp_daemon/ at32f437_ptp_daemon source code, compile and download

to the evaluation board;

2) Install ptpd on Ubuntu (connected to the Internet) and enter instruction “sudo apt-get install

ptpd”;

3) Configure the PC IP address segment to be the same as that of evaluation board, as shown in

Figure 1;

4) Enter instruction “sudo ptpd —C —E —s —I enp0s3”, where “enp0s3” is the name of network card
in Ubuntu, which can be accessed and modified through instruction “ifconfig”, as shown in

Figure 2.

If the data received and sent by the network port is occasionally lost, check whether the amount of

code exceeds the zero-wait area of the chip. In this case, users can selectively compile important

codes into the zero-wait area.
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Figure 1. Set PC network segment

FRAPRIRIE BT SS 4 kR (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(®) Use the following IP address:

IP address: [172.31 .96 . 1
Subnet mask: 255 .,255.255. 0
Default gateway: 172 . 31 .95 . 254

(®) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[] validate settings upon exit P

Figure 2. Ubuntu starts PTP Daemon client to synchronize time with MCU

joe-chen@joechen-VirtualBox: ~ @] =

joe-che oechen-VirtualBox: ~ joe-chen@joechen-VirtualBox: ~

rtt min/avg/max/mdev = ©.211/0.299/0.390/0.053 ms
S sudo ptpd -C -E -5 -i enpBs3
[sudo] password for joe-chen:
1987-01-06 05:41:06.293499 ptpd2[49682].startup (info) Configuration
oK
1987-01-06 ©5:41:06.293728 ptpd2[49682].startup (info) Successfully a
cquired lock on fvar/run/ptpd2.lock
1987-01-06 05:41:06.293844 ptpd2[49682].startup (notice) PTPDv2 started
successfully on enp@s3 using "slaveonly" preset (PID 49682)
1987-01-06 05:41:06.293916 ptpd2[49682].startup (info) () TimingService.
PTPB: PTP service init
1987-01-06 ©5:41:06.294864 ptpd2[49682].enpBs3 (info) (init) Observed drift
loaded from kernel: © ppb
1987-01-06 05:41:06.397057 ptpd2[49682].enpBs3 (notice) (lstn_init) Now in st
ate: PTP_LISTENING
1987-01-06 05:41:07.197392 ptpdz2[49682].enpds3 (info) (lstn_init) New best
master selected: 800044fffe455601(unknown)/1
1987-01-06 ©5:41:07.197424 ptpd2[49682].enpOs3 (notice) (slv) Now in state: P
TP_SLAVE, Best master: 000044fffe455601(unknown)/1 (IPv4:172.31.96.101)
1987-01-06 05:41:08.197370 ptpd2[49682].enpBs3 (notice) (slv) Received first
Sync from Master
1987-01-06 05:41:08.197560 ptpd2[49682].enpds3 (critical) (slv) Offset above 1
second. Clock will step.
1987-01-06 ©5:41:08.197621 ptpd2[49682].enpOs3 (error) (slv) Could not set s
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Figure 3. PTP packet
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Source
224.
. 116051620
.116652264
116652465
.06 659 172. o
224 .51.96.161 224,

Destination

Protocol
pTP:

Length Info
86 Follow _Up Message

Sync Message
Follow_Up Message
Announce Message
Peer_Del

g.1 PTPv2 86 Sync Message
i 294 37.115712512 472.31.96.161 224.0.1 PTPv2 86 Follow_Up Message
| 299 38.115829057 172.31.96.101 224.0.1 PTPv2 86 Sync Message
| 300 38.115829296 172.31.96.101 224.0.1. PTPv2 86 Follow_Up Message
! 301 38.115829315 172.31.96.101 224.0.1 PTPv2 106 Announce Message
| 305 39.1154653556 172.31.96.161 224.8.1 PTPv2 86 Sync Message
L ARG 39 115405626 172.31.96.161 224.0.1.129 PTPu? BA Follow lln Messane
1
» Frame 6: 86 bytes on wire (688 bits), 86 bytes captured (688 bits) on interface enp8s3, id 0
v Ethernet II, Src: Castelle_45:56:01 (00:90:44:45:56:01), Dst: IPv4mcast_01:81 (81:00:5e:00:01:81)
v Internet Protocol Version 4, Src: 172.31.96.181, Dst: 224.6.1.129
+ User Datagram Protocol, Src Port: 319, Dst Port: 319
~ Precision Time Protocol (IEEE1588)
v 1086 .... = transportSpecific: @x8
..., DOB® = messageld: Sync Message (©x@)
6eee .... = Reserved: @
. 8018 = versionPTP: 2
messagelength: 44
subdomainNumber: ©
Reserved: @
» Tlags: 8x02080
v correction: 0.800008 nanoseconds
Reserved: @
01 66 5e 00 01 81 60 00 44 45 56 01 08 00 45 0O IELIEEEE DEV. . -E-
00 48 00 10 00 0O ff 11 cd Be ac 1f 60 65 e@ @@ H- - - R I
©1 81 01 3f 01 3f 00 34 4de 2b 80 02 G0 2c 00 6O 774 M,

02 00 00 0B 00 0O B0 60

0040

00 00 00 00 60 00 00 0O

44 ff fe 45 56 01 00 01 00 05 00 00 FEJEENEENEE D -EV- -
0050 3b 9a 69 ho Wi
@ & wireshark_enp0s3_19870106054056_Q54usK.pcapng Packets: 313 - Displayed: 126 (40.3%) Profile: Default
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Revision history

Table 1. Document revision history

Date

Version

Revision note

2022.09.19

2.0.0

Initial release.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

Purchasers are solely responsible for the selection and use of ARTERY’s products and services, and ARTERY assumes no liability
whatsoever relating to the choice, selection or use of the ARTERY products and services described herein.

No license, express or implied, to any intellectual property rights is granted under this document. If any part of this document deals with any
third party products or services, it shall not be deemed a license grant by ARTERY for the use of such third party products or services, or any
intellectual property contained therein, or considered as a warranty regarding the use in any manner whatsoever of such third party products

or services or any intellectual property contained therein.

Unless otherwise specified in ARTERY’s terms and conditions of sale, ARTERY provides no warranties, express or implied, regarding the
use and/or sale of ARTERY products, including but not limited to any implied warranties of merchantability, fithess for a particular purpose
(and their equivalents under the laws of any jurisdiction), or infringement of any patent, copyright or other intellectual property right.

Purchasers hereby agrees that ARTERY’s products are not designed or authorized for use in: (A) any application with special requirements
of safety such as life support and active implantable device, or system with functional safety requirements; (B) any air craft application; (C)
any automotive application or environment; (D) any space application or environment, and/or (E) any weapon application. Purchasers’
unauthorized use of them in the aforementioned applications, even if with a written notice, is solely at purchasers’ risk, and is solely

responsible for meeting all legal and regulatory requirement in such use.

Resale of ARTERY products with provisions different from the statements and/or technical features stated in this document shall
immediately void any warranty grant by ARTERY for ARTERY products or services described herein and shall not create or expand in any

manner whatsoever, any liability of ARTERY.

© 2022 Artery Technology -All rights reserved
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