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Document information 

Info Content 

Keywords USBD library source code, LPC, USB stack.   

Abstract This technical note describes the history of USBD ROM device driver 

stack and releases the latest USBD library source with bug fixes and new 

features. The latest USBD library supports most of the LPC family MCUs 

including LPC1100 series, LPC1500 series, and LPC54000 series. USBD 

device driver stack for LPC1800 and LPC4300 series is not included here 

and will be provided as a separate package.    
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1. Introduction 

ROM-based USBD driver is provided as part of the boot ROM since LPC1100 series 
USB based MCUs are widely implemented. 
 
The ROM contains flexible USB device stack to simplify the USB application 
development. The USBD ROM stack has built-in support for Communication Device 
Class (CDC), the Human Interface Device (HID), the Mass Storage Class (MSC), and the 
Device Firmware Upgrade (DFU) class. It also supports composite device model 
consisting of multiple interfaces of these supported classes. 
 
However, there are limitations in the earlier version of the USBD driver and few known 
issues identified over time by both NXP and end users. NXP is unable to provide instant 
ROM update for every USBD driver issue found, therefore, errata sheets with work-
arounds are offered where possible. On the other hand, hardware features, such as Link 
Power Management (LPM) were not supported in the earlier version of the USBD ROM, 
therefore no work-around is available.   
 
The ROM based USBD driver simplifies the USB application development, however, it 
makes debugging of complex USB class driver more difficult. In addition, some USBD 
ROM work-arounds require more RAM resources. 
 
On MCUs with larger flash memory size, linking the USBD library components directly 
speed up development and make debugging easier. All these work-arounds can then be 
removed. 
 
NXP now publishes two versions of the USBD driver stack source code: one residing in 
the MCU ROM as the reference and the updated version, also known as the USBD 
library, with bug fixes on all known issues and additional new features. Some of the key 
new features of the USBD library include: 
 

• Link Power Management (LPM) Support. 

• Root 2 test support. 

• Enhancement to DFU class to support multiple alternate interfaces. 

• String descriptor callback. New stack has callback to provide customer string 

descriptors not present in descriptor array for random indexed strings. 

 
This technical note gives an overview of how to use the USBD library to build a USB 
application. 
 
At an early stage of the USB controller integration, Keil and NXP collaborated to provide 
USB driver software support solution. Later, NXP added more low-level drivers to support 
different USB IPs, new features such as Link Power Management (LPM) support, more 
USB class, such as DFU class driver support, improved memory management and 
included callbacks to make the USBD stack more user friendly with regular bug fixes.   
 
The following is the original Copyright statement of USB driver examples from Keil:  
  
 “This software is supplied "AS IS" without any warranties, express, implied or statutory, 
including but not limited to the implied warranties of fitness for purpose, satisfactory 
quality and noninfringement. Keil extends you a royalty-free right to reproduce and 
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distribute executable files created using this software for use on NXP Semiconductors 
LPC microcontroller devices only. Nothing else gives you the right to use this software. 
 
Copyright (c) 2009 Keil - An ARM Company. All rights reserved.” 
 
NXP Semiconductors recognizes the original USB driver software work from Keil. This 
USBD library software is supplied "AS IS" without any warranties. For details of the 
copyright disclaimer, please refer to header of the included source files. 
 

2. Description  

Error! Reference source not found. Fig 1 shows the architectural block diagram of the 
USBD device ROM stack. The stack consists of three main layers: 

1. The Class Layer 

2. The USB Core Layer 

3. The Device Controller Driver Layer 

 

Fig 1. USBD device ROM stack block diagram 

The source files of the updated USBD library are built and tested on Keil, IAR, and 

MCUXpresso IDEs. 

 
The LPCXpresso Development Board for LPC11U68 MCUs is used in this technical note. 
For details of the board, see: 
 
https://www.nxp.com/support/developer-resources/hardware-development-
tools/lpcxpresso-boards/lpcxpresso-board-for-lpc11u68:OM13058 
 
The attached USBD library package is based on LPCOpen (version 3) for LPC11U68: 

https://www.nxp.com/support/developer-resources/hardware-development-tools/lpcxpresso-boards/lpcxpresso-board-for-lpc11u68:OM13058
https://www.nxp.com/support/developer-resources/hardware-development-tools/lpcxpresso-boards/lpcxpresso-board-for-lpc11u68:OM13058
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“usbd_rom_lpc11u68” directory contains the source of original USBD stack residing in 
the ROM. Since it is unmodified from the LPC11U6x ROM, it contains all the known 
issues of the USBD ROM device driver stack listed in the LPC11U68 Errata and 
should be used as reference only.   
 
Note: For the ROM release, the source files of the USBD ROM driver were built on the 
Keil MDK only. Some of the directives and keywords in the source are for Keil compiler 
only and may not work on other compilers. 
 
“usbd_lib_lpc11u68” directory contains the latest USBD stack library with fixes of all 
known issues from USBD ROM. It also contains the LPCOpen.USB examples using 
USBD library API calls. 
  
Under “usbd_lib_lpc11u68” directory, “LPC_USBD_Lib” contains the latest USBD stack 
library and USB examples utilizing the USBD library. Identical LPCOpen (version 3) 
directory structure is applied to these USB examples. 
 

The example is available in three tool chains: 

• IAR embedded Workbench  

• Keil MDK  

• MCUXpresso 

 

The USBD library can be found under: 

\usbd_lib_lpc11u6x\prj_lpc_usbd_lib 

The USB class examples can be found under:  

\usbd_lib_lpc11u6x\prj_xpresso11u68 

The USBD library documentation (revision 2.0) in HTML format is under: 

\usbd_lib_lpc11u6x\LPC_USBD_Lib\docs\html 

Click \usbd_lib_lpc11u6x\LPC_USBD_Lib\docs\html\index.html to start.  

If using Internet Explorer, click “Allow block Content” to allow page to run script and 

active X control. 

 
It is important to note that there are differences between the library documentation and 
the Section “USB ROM API” of the User Manual. The key difference is related to 
USBD_API_INIT_PARAM data structure defined in “chip_11u6x\usbd_lib” directory 
where all the new features have been added. 
 
Under ”\LPC_USBD_Lib\mw_usbd” directory, mw_usbd_rom.c has the version identifier 
of the latest USBD library stack.  
 
Following the “LPCOpen Quick Start Guide for all platforms”, build chip and board 
libraries first under “lib_chip_lpcxxx” and “lib_board_lpcxxx”, then, build USBD library 
under “LPC_USBD_Lib”, finally, build the USB class application under 
“prj_xpresso11u68” directory. 
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Now, the USB class application links the USBD library APIs instead of the USBD ROM 
APIs and is ready to run. 
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3. Legal information

3.1 Definitions 
Draft — The document is a draft version only. The content is still under 

internal review and subject to formal approval, which may result in 

modifications or additions. NXP Semiconductors does not give any 

representations or warranties as to the accuracy or completeness of 

information included herein and shall have no liability for the consequences 

of use of such information. 

3.2 Disclaimers 
Limited warranty and liability — Information in this document is believed to 

be accurate and reliable. However, NXP Semiconductors does not give any 

representations or warranties, expressed or implied, as to the accuracy or 

completeness of such information and shall have no liability for the 

consequences of use of such information. 

In no event shall NXP Semiconductors be liable for any indirect, incidental, 

punitive, special or consequential damages (including - without limitation - 

lost profits, lost savings, business interruption, costs related to the removal 

or replacement of any products or rework charges) whether or not such 

damages are based on tort (including negligence), warranty, breach of 

contract or any other legal theory. 

Notwithstanding any damages that customer might incur for any reason 

whatsoever, NXP Semiconductors’ aggregate and cumulative liability 

towards customer for the products described herein shall be limited in 

accordance with the Terms and conditions of commercial sale of NXP 

Semiconductors. 

Right to make changes — NXP Semiconductors reserves the right to make 

changes to information published in this document, including without 

limitation specifications and product descriptions, at any time and without 

notice. This document supersedes and replaces all information supplied prior 

to the publication hereof. 

Suitability for use — NXP Semiconductors products are not designed, 

authorized or warranted to be suitable for use in life support, life-critical or 

safety-critical systems or equipment, nor in applications where failure or 

malfunction of an NXP Semiconductors product can reasonably be expected 

to result in personal injury, death or severe property or environmental 

damage. NXP Semiconductors accepts no liability for inclusion and/or use of 

NXP Semiconductors products in such equipment or applications and 

therefore such inclusion and/or use is at the customer’s own risk.  

Applications — Applications that are described herein for any of these 

products are for illustrative purposes only. NXP Semiconductors makes no 

representation or warranty that such applications will be suitable for the 

specified use without further testing or modification.  

Customers are responsible for the design and operation of their applications 

and products using NXP Semiconductors products, and NXP 

Semiconductors accepts no liability for any assistance with applications or 

customer product design. It is customer’s sole responsibility to determine 

whether the NXP Semiconductors product is suitable and fit for the 

customer’s applications and products planned, as well as for the planned 

application and use of customer’s third party customer(s). Customers should 

provide appropriate design and operating safeguards to minimize the risks 

associated with their applications and products.  

NXP Semiconductors does not accept any liability related to any default, 

damage, costs or problem which is based on any weakness or default in the 

customer’s applications or products, or the application or use by customer’s 

third party customer(s). Customer is responsible for doing all necessary 

testing for the customer’s applications and products using NXP 

Semiconductors products in order to avoid a default of the applications and 

the products or of the application or use by customer’s third party 

customer(s). NXP does not accept any liability in this respect. 

Export control — This document as well as the item(s) described herein 

may be subject to export control regulations. Export might require a prior 

authorization from competent authorities. 

3.3 Trademarks 
Notice: All referenced brands, product names, service names and 

trademarks are property of their respective owners. 
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  Please be aware that important notices concerning this document and the product(s) 
described herein, have been included in the section 'Legal information'. 
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