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■ This document covers the following topics:
□ how to integrate QCC744 with AR8032
□ how to verify QCC744 Ethernet Media Access Controller (EMAC) peripheral

■ The emac_basic example verifies the basic packet Tx and Rx functionality of the EMAC by conducting a loopback test of 
ARP packets through the connected external Ethernet PHY chip.

■ The lwip_iperf example uses iperf to measure Ethernet speed.

Introduction
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Hardware connections

Section 1
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Pin mapping
AR8032 pin number AR8032 pin name QCC744 RJ45- Comments

1 VDD12_REG - - -

2 VDD3 - - -

3 VDD25_REG - - -

4 RX- - TD- -

5 RX+ - TD+ -

6 TX- - RD- -

7 TX+ - RD+ -

8 XO - - NC

9 XI GPIO25 - Provision for either a 50 MHz crystal oscillator (OSC813500-SCO-B452) or a clock signal from the QCC744.

10 RSTn GPIO24 - -

11 MDIO GPIO34 - -

12 MDC GPIO33 - -

13 RXD3 - - Provision for a 22 Ω series resistor and a 10 kΩ pull-up to VDD25

14 RXD2 - - Provision for a 22 Ω series resistor and a 10 kΩ pull-down to GND

15 RXD1 GPIO29 - Provision for a 22 Ω series resistor and a 10 kΩ pull-up to VDD25

16 RXD0 GPIO28 - Provision for a 22 Ω series resistor and either a 10 kΩ pull-up to VDD25 or a 10 kΩ pull-down to ground

17 VDD25 - - Due to the use of a switching regulator, connect pin 3 and pin 17 using a ferrite bead (PZ1005E700-R80TF) and 
a 0.1 µF capacitor.

18 RX_DV GPIO32 - Provision for a 22 Ω series resistor and a 10 kΩ pull-down to GND

19 RXC - - Provision for a 10 kΩ pull-down to GND
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Pin mapping (cont.)
AR8032 pin number AR8032 pin name QCC744 RJ45 Comments

20 RXER GPIO30 - Provision for a 22 Ω series resistor 

21 INTP - - Provision for a 10 kΩ pull-up to VDD25

22 TXC - - Provision for a 10 kΩ pull-up to VDD25

23 TXEN GPIO31 - -

24 TXD0 GPIO26 - -

25 TXD1 GPIO27 - -

26 TXD2 - - NC

27 TXD3 - - NC

28 COL - - Provision for a 10 kΩ pull-up to VDD25

29 CRS - - Provision for a 10 kΩ pull-down to GND

30 LED0 - LEDY- Provision for a 10 kΩ pull-up to VDD25

31 LED1 - LEDY+ Provision for a 10 kΩ pull-up to VDD25

32 REXT - - Provision for a 2.3 kΩ pull-down to GND 

33 GPAD - - Connect to GND
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Block diagram

GPIO29/RXD[1]
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Schematic connections
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Power-on strapping
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QCC744 pin assignments
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QCC744 GPIO assignments
QCC744 GPIOs Comments

GPIO0 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO1 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO2 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO3 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO4 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO5 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO6 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO7 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO8 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO9 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO10 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO11 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO12 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO13 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO14 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO15 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO16 Suggest to use a 100 kΩ pull-up resistor on the PCB

GPIO17 Floating 

GPIO18 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO19 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO20 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO21 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO22 Suggest to use a 10 kΩ pull-up resistor on the PCB

GPIO23 Suggest to use a 10 kΩ pull-up resistor on the PCB



May contain U.S. and international export controlled information  | 80-WL740-52 Rev. AB 13

emac_basic

Section 2
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This test validates the basic functionality of the EMAC on the QCC744 by performing a loopback test using ARP packets 
through the AR8032 Ethernet PHY.

Steps:

1. Flash the emac_basic build from the latest SDK onto the QCC744 board.

2. Connect the QCC744 to the AR8032 via the RMII interface.

3. Use a serial terminal (e.g., PuTTY) to monitor the output and verify packet transmission and reception.

Test steps
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Test setup

PC

AR8032
Ethernet 

PHY
module

QCC744

RMII
interface

Type-C cable
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Test output
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lwip_iperf

Section 3
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This test measures Ethernet throughput using the iperf tool, providing insights into the performance of the QCC744's EMAC 
interface.

Steps:

1.     Flash the lwip_iperf build from the latest SDK onto the QCC744 board.

2.     Establish an Ethernet connection between the AR8032 module and a router.

3.     Connect a PC or laptop running iperf to the same network.

4.     Use the lwip_emac_info command to retrieve EMAC diagnostics.

5.     Perform the following tests:
□         TCP Receive (Rx): Device as server, PC as client.
□         TCP Transmit (Tx): PC as server, device as client.
□         UDP Receive (Rx): Device as server, PC as client.
□         UDP Transmit (Tx): PC as server, device as client.

Test steps
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Test setup

Router

PC

AR8032
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■ After the software is flashed and Ethernet connection is established between the Ethernet PHY module and the router, the 
system generates logs like the following:

Run iperf tests
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■ Use the lwip_emac_info command to retrieve relevant information about the EMAC.

Use diagnostic commands
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TCP Rx 

Device as Server PC as Client
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TCP Tx 

PC as Server Device as Client
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■ In UDP Rx test, server and client data rates don’t match because UDP is a protocol without ACK. The client tries its best to send data and 
doesn't care whether the peer has enough buffer to receive. This is typically observed when the client is a PC with high-speed network 
interface (for example 1000M Ethernet) while the QCC74X embeds a 100M PHY only. In this case, you can change -b 300M to -b 100M to 
lower the client throughput.

UDP Rx 

Device as Server PC as Client
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UDP Tx 

PC as Server Device as Client
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LEGAL INFORMATION

Your access to and use of this material, along with any documents, software, specifications, reference board files, drawings, diagnostics and other information contained herein (collectively this “Material”), is subject to your (including the 
corporation or other legal entity you represent, collectively “You” or “Your”) acceptance of the terms and conditions (“Terms of Use”) set forth below. If You do not agree to these Terms of Use, you may not use this Material and shall 
immediately destroy any copy thereof. 

1)   Legal Notice. 
This Material is being made available to You solely for Your internal use with those products and service offerings of Qualcomm Technologies, Inc. (“Qualcomm Technologies”), its affiliates and/or licensors described in this Material, and shall not be 
used for any other purposes. If this Material is marked as “Qualcomm Internal Use Only”, no license is granted to You herein, and You must immediately (a) destroy or return this Material to Qualcomm Technologies, and (b) report Your receipt of this 
Material to qualcomm.support@qti.qualcomm.com. This Material may not be altered, edited, or modified in any way without Qualcomm Technologies’ prior written approval, nor may it be used for any machine learning or artificial intelligence 
development purpose which results, whether directly or indirectly, in the creation or development of an automated device, program, tool, algorithm, process, methodology, product and/or other output. Unauthorized use or disclosure of this Material 
or the information contained herein is strictly prohibited, and You agree to indemnify Qualcomm Technologies, its affiliates and licensors for any damages or losses suffered by Qualcomm Technologies, its affiliates and/or licensors for any such 
unauthorized uses or disclosures of this Material, in whole or part. 

Qualcomm Technologies, its affiliates and/or licensors retain all rights and ownership in and to this Material.  No license to any trademark, patent, copyright, mask work protection right or any other intellectual property right is either granted or 
implied by this Material or any information disclosed herein, including, but not limited to, any license to make, use, import or sell any product, service or technology offering embodying any of the information in this Material.

THIS MATERIAL IS BEING PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESSED, IMPLIED, STATUTORY OR OTHERWISE. TO THE MAXIMUM EXTENT PERMITTED BY LAW, QUALCOMM TECHNOLOGIES, ITS AFFILIATES AND/OR 
LICENSORS SPECIFICALLY DISCLAIM ALL WARRANTIES OF TITLE, MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR A PARTICULAR PURPOSE, SATISFACTORY QUALITY, COMPLETENESS OR ACCURACY, AND ALL WARRANTIES ARISING OUT OF TRADE 
USAGE OR OUT OF A COURSE OF DEALING OR COURSE OF PERFORMANCE.  MOREOVER, NEITHER QUALCOMM TECHNOLOGIES, NOR ANY OF ITS AFFILIATES AND/OR LICENSORS, SHALL BE LIABLE TO YOU OR ANY THIRD PARTY FOR ANY EXPENSES, 
LOSSES, USE, OR ACTIONS HOWSOEVER INCURRED OR UNDERTAKEN BY YOU IN RELIANCE ON THIS MATERIAL. 

Certain product kits, tools and other items referenced in this Material may require You to accept additional terms and conditions before accessing or using those items.

Technical data specified in this Material may be subject to U.S. and other applicable export control laws. Transmission contrary to U.S. and any other applicable law is strictly prohibited.

Nothing in this Material is an offer to sell any of the components or devices referenced herein.

This Material is subject to change without further notification.

In the event of a conflict between these Terms of Use and the Website Terms of Use on www.qualcomm.com , the Qualcomm Privacy Policy referenced on www.qualcomm.com, or other legal statements or notices found on prior pages of the Material, 
these Terms of Use will control. In the event of a conflict between these Terms of Use and any other agreement (written or click-through, including, without limitation any non-disclosure agreement) executed by You and Qualcomm Technologies or a 
Qualcomm Technologies affiliate and/or licensor with respect to Your access to and use of this Material, the other agreement will control. 

These Terms of Use shall be governed by and construed and enforced in accordance with the laws of the State of California, excluding the U.N. Convention on International Sale of Goods, without regard to conflict of laws principles.  Any dispute, claim 
or controversy arising out of or relating to these Terms of Use, or the breach or validity hereof, shall be adjudicated only by a court of competent jurisdiction in the county of San Diego, State of California, and You hereby consent to the personal 
jurisdiction of such courts for that purpose.

2)  Trademark and Product Attribution Statements.  
Qualcomm is a trademark or registered trademark of Qualcomm Incorporated. Arm is a registered trademark of Arm Limited (or its subsidiaries) in the U.S. and/or elsewhere. The Bluetooth® word mark is a registered trademark owned by Bluetooth 
SIG, Inc. Other product and brand names referenced in this Material may be trademarks or registered trademarks of their respective owners.

Snapdragon and Qualcomm branded products referenced in this Material are products of Qualcomm Technologies, Inc. and/or its subsidiaries.  Qualcomm patented technologies are licensed by Qualcomm Incorporated.

THE DOCUMENTATION ACCOMPANYING THE MATERIALS AND/OR RELEVANT PRODUCTS AND SERVICE OFFERINGS MAY INCLUDE IMPORTANT USE LIMITATIONS. ANY DEVIATIONS FROM APPLICABLE USE LIMITATIONS MAY ADVERSELY IMPACT 
PERFORMANCE, DURABILITY, QUALITY OR SAFETY. YOU ASSUME ALL RISKS AND LIABILITIES ASSOCIATED WITH ANY DEVIATIONS.
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