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AT32 EMAC Wake on LAN

Introduction

2021.09.06

As required by the development of 10T, devices including chips are designed with the ability to
connect to the Internet. In response to this demand, AT32 microcontrollers support EMAC feature.

This application note, taking AT32F407 series as an example, gives examples to help users
develop features as needed.

Applicable products:

Part number AT32 MCUs with EMAC feature
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1 Overview

This example demonstrates how to use Magic Packet to wake up MCU through Ethernet. Based on

this function, users can develop their own applications.

1.1  Hardware requirements

1) DM9162 Ethernet module

2) AT-START-F407 V1.0 evaluation board
3) Ethernet cable

4) External 25 MHz crystal on PHY

1.2  Software requirements

B wake_on_lan, remote wakeup resource program, waking up MCU by using Magic Packet
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2.1

2.2

2.3
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AT32 wake on LAN program settings

Pin settings
Table 1. Pin configuration

EMAC signal Pin
EMAC_MDC PC1
EMAC_MDIO PA2
EMAC_RMII_REF_CLK PA1
EMAC_RMII_CRS_DV PD8
EMAC_RMII_RXDO PD9
EMAC_RMII_RXD1 PD10
EMAC_RMII_TX_EN PB11
EMAC_RMII_TXDO PB12
EMAC_RMII_TXD1 PB13

LwlIP settings

Hardware handles signals from PHY to MAC only. For further development, users need to
implement TCP/IP protocol stack. In this example, LwIP protocol stack is used to reduce memory
usage and program code size so that the LwIP can be used for resource-limited platforms (such as
embedded systems). For more details, please visit the official website.

The protocol stack is completely integrated into the code; therefore, users only need to set the IP
address and date address according to the network segments. These two global variables are
declared in netconf.c.

Figure 1. Configure RX pins

static wint8 t local ip[ADDR_LENGTH] = {192, 168, 81, 37};
static uint8 t local gw[ADDR_LENGTH] = {192, 168, 81, 187};
static uint2 t local_mask[ADDR_LENGTH] = {255, 255, 255, 8};

Wake on LAN project settings

In this example, after the LwlIP is configured, the program is ready to enter SLEEP mode; therefore,
except for the receiver, all features such as transmitter and DMA must be disabled. Then, detect the
Magic Packet and configure external triggers. The interrupt line 19 is used for EMAC remote
wakeup.

Ver 2.0.0
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Figure 2. Configure external triggers and detect magic packet

void emac_wake on_ lan init(void)

{

exint init type exint init structure;

nvic_priority group_config{NVIC_PRIORITY_GROUP_4),
nvic_irg enable(EMAC WKUP IRQn, 2, @);

emac_dma_ operations set({EMAC DMA OPS START STOP TRANSMIT, FALSE);
emac_trasmitter enable(FALSE);

emac_receiver enable(FALSE);
emac_dma_operations set{EMAC DMA OPS START STOP RECEIVE, FALSE);

EXINT _LINE_19;
exint_init structure.line enable = TRUE;

exint init structure.line mode = EXINT_ LINE INTERRUPUT;
exint_init structure.line polarity = EXINT_ TRIGGER_BOTH_EDGE;
exint init(&exint init structure);

exint _init structure.line select

emac_magic_packet enable(TRUE};

emac_power down_ set{TRUE);
emac_receiver_enable(TRUE};

SysTick-»>CTRL = FALSE;
SysTick-»>VAL = FALSE;

crm_periph_clock_enable(CRM_PWC_PERIPH_CLOCK, TRUE);
exint flag clear(EXINT LINE 19);

pwc_voltage regulate set(PWC REGULATOR_LOW POWER);
pwC_deep sleep mode enter(PWC DEEP SLEEP _ENTER_WFI);

24 Host PC settings

1.

2021.09.06

Set the host IP address, network mask and gate. The IP address and gate should be in the
same network segment as the chip.

Open WakeMeOnLan on PC to send the magic packet. Then, manually input MCU IP.
After the MCU is waken up, LED starts to blink.

7 Ver 2.0.0
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Figure 3. Set PC IP, network mask and gate

EIFEEEFNIBES 4 R (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.

() Obtain an IP address automatically

(®) Use the following IP address:

IP address: 192 . 168 . 81 . 19
Subnet mask: 255 .256 .55 . 0
Default gateway: 192 . 168 . 81 .254

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: |

Alternate DNS server:

[] validate settings upon exit Advanced. ..

2021.09.06 8 Ver 2.0.0



AR

AT32 EMAC Wake on LAN

Figure 4. Open WakeMeOnLan

ol WakeMeOnLan
File Edit View Options Help

Rk AN N RN N |
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IP Address  + Computer Mame MAC Address Metwork Adapter Com...  Us:
21192.168.81.37 00-00-44-45-56-01 CASTELLE CORPORATI...
< >
1 itemi(s) NirSoft Freeware. http:iwww.nirsoft.net
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Revision history

Table 2. Document revision history

Date

Version

Revision note

2021.09.06

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; ARTERY assumes no liability for
purchasers’ selection or use of the products and the relevant services.

No license, express or implied, to any intellectual property right is granted by ARTERY herein regardless of the existence of any previous
representation in any forms. If any part of this document involves third party’s products or services, it does NOT imply that ARTERY
authorizes the use of the third party’s products or services, or permits any of the intellectual property, or guarantees any uses of the third

party’s products or services or intellectual property in any way.

Except as provided in ARTERY'’s terms and conditions of sale for such products, ARTERY disclaims any express or implied warranty,
relating to use and/or sale of the products, including but not restricted to liability or warranties relating to merchantability, fithess for a
particular purpose (based on the corresponding legal situation in any unjudicial districts), or infringement of any patent, copyright, or other
intellectual property right.

ARTERY'’s products are not designed for the following purposes, and thus not intended for the following uses: (A) Applications that have
specific requirements on safety, for example: life-support applications, active implant devices, or systems that have specific requirements
on product function safety; (B) Aviation applications; (C) Aerospace applications or environment; (D) Weapons, and/or (E) Other
applications that may cause injuries, deaths or property damages. Since ARTERY products are not intended for the above-mentioned
purposes, if purchasers apply ARTERY products to these purposes, purchasers are solely responsible for any consequences or risks
caused, even if any written notice is sent to ARTERY by purchasers; in addition, purchasers are solely responsible for the compliance with

all statutory and regulatory requirements regarding these uses.

Any inconsistency of the sold ARTERY products with the statement and/or technical features specification described in this document will
immediately cause the invalidity of any warranty granted by ARTERY products or services stated in this document by ARTERY, and
ARTERY disclaims any responsibility in any form.

© 2021 ARTERY Technology — All Rights Reserved
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