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2 Requirements for Building USB Examples

2.1 Hardware

TWR-K24F120M board
J-Link debugger
USB cables

2.2 Software

Freescale MQX ™ RTOS for the TWR-K24F120M release package
TAR Embedded Workbench for ARM Version 6.70.1, available for Kinetis devices

Keil uVision5 Integrated Development Environment Version 5.0.5.15, available for Kinetis
ARM® CortexM4 devices

Keil.Kinetis_K20_DFP.1.0.2.pack for TWR-K24F120M which is available in
<install_dir>/tools/keil_extensions/uVision4 in this release package

GNU Tools for ARM Embedded Processors 4.7 2013Q3
MinGW v3.82.90 with mingw32-base and msys-base packages installed
Segger J-Link driver V4.88 or later

2.3 Board jumper settings

This document focuses on the USB-related jumper settings on the board. For the other jumper settings,
refer to the board-related user guide.
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Figure-1 Board jumper settings

e J26 1-2: enables 5V VBUS
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3 USB Code Structure

The USB stack is located in the usb_v2 subfolder of the MQX RTOS root folder. There are five subfolders
in it:

) adapter File Folder 3fETIZ014 1:33 PM
) build File Folder 312712014 1:33 PM
[ example File Folder 3JETIZ014 1:33 PM
) output File Folder IJETIZ014 1:33 PM
jush_core File Folder 32712014 1:32 PM

Figure-2 usb_v2 folder structure

e adapter

Includes the adapter files that allow the USB stack to run on different RTOSs with the same USB
core code.

e build

Includes the GCC make files.
e example

Includes all the source code and project files of the USB examples.
e output

The USB library binary file is generated into this folder and all the USB-related public header files
are copied to this folder. The examples need to include one folder as the including path in the
example project settings.

e usb_core

Includes the USB source files, such as HAL, controller driver, and class drivers. It also includes
the USB library projects.

Freescale MQX USB Stack for TWR-K24F120M GA User’s Guide, Rev. 1.0, 08/2014
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4 Compiling or Running the USB Stack and Examples

4.1 Step by step guide for IAR

This section takes IAR as an example to show how to build examples. The other tool chains have similar
steps.

1. Open IAR as follows.

»F IAR Embedded Workbench IDE

¥ =] I
2 . . i b
N a1 : el [ o i ! ) [

G | a _._-|: | % [ %1 . Mo _ '.-';i..l:=
Illl"“"_lll“l"ll_l|“""“|I“l"Illl“lllll_"""l“ '

|

-~
|

Ready

Figure-3 IAR

2. Add MQX RTOS bsp and psp projects by clicking Project > Add Existing Project.
You can find the corresponding IAR project files in the following paths:
o bsp
<install_dir>/mqgx/build/iar/bsp_twrk24f120m

O Ppsp
<install_dir>/mqgx/build/iar/psp_twrk24{f120m
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Figure-4 bsp and psp projects
3. Add a USB stack library project in the following paths:

e USB Device Stack
<install_dir>/usb_v2/usb_core/device/build/iar/usbd_mqx_twrk24f120m

e USB Host Stack
<install_dir>/usb_v2/usb_core/host/build/iar/usbh_mqgx_twrk24f120m

e USB OTG Stack
<install_dir>/usb_v2/usb_core/otg/build/iar/usbotg_mqx_twrk24{f120m
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Figure-5 Folder name of USB device stack

4. Add a USB example project.

All the USB examples are located in the examp1e folder. The folder structure is as follows.

= g example

= g device
g audio
i) ode
i composite
& hid
G msd
i phde

= g host
G audio
& ode
& hid
i msd
) phde

€ otg

Figure-6

D

——

Device stack examples

Host stack examples

Example Folder Structure

This guide adds the USB HID mouse device example.
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Figure-7 Adding a USB example project

5. Build the bsp and psp libraries.

Save the workspace in the resulting dialog box and proceed with the builds.

-
ye' Save Workspace As

==

ﬁuv L%« build » dar » bsp_twrk24f120m » - ‘-,-I Search bep twrk249f120m |
i i i — - ==l

¥ N

'8 Cornputer

File name:

1
Crganize » MNew folder Bz w @

W Downloads & Mame Date modified Type

‘;._Q Recent Places i

— ~ Debug 7/9/2014 10:42 AM  File folde

" o “ Release 7/3/2014 2:45 PM File foldes
o Libraries : ; i ;

= . settings 7/9/201410:42 AM  File folde

é_] Documents -

@l Git

d”! Music

@ Pictures

E Videos

Save as type: | Workspace Files (*.eww)

4 Hide Folders

Save
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Figure-8 Save Workspace As dialog box

6. Build a USB stack library.

= = = —_— —_— — = B
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Clean and make the selected project NUM =]

7. Check the USB library build result.

e After the USB library is built, you can find the generated library binary file (usbd.a) under
<install_dir>/usb_v2/output/twrk24f120m.iar/debug/usbd/mqx/

e In addition, all the USB-related public header files are copied to this folder.

Freescale MQX USB Stack for TWR-K24F120M GA User’s Guide, Rev. 1.0, 08/2014
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8. Build the USB device HID mouse example. The USB library must compile successfully. Otherwise,
the build for the example project may fail.

& 1AR Embedded Workbench IDE - - - [N [E=gEE
File Edit Yiew Project CMSIS-DAP Tools Window Help
D@ S| R0 o Yo B RURS|S L
e * | 18R Infarmation Center forARM| i
dev_hid mouse. bark24F1 20m - Int Flash Debug -
Files & | O s
B EUntiled Warkspace * et e
& bsp_ tutk24t1 20m - Debug ¥ [IIII_IIIIIIII llIIlllllllllllllllllllllIIIIIIIIIIIIIII
= ach Mo B
@ B psp_twik241 20m - Debug Options...
@ G ushd_mox_twrk24f120m - Debug
9 ushh_mop_twrk2411 20m - Debug Make
Compile L3
Rebuild All
Clean
Stop Build
Add 3
Remove
Rename...
Overview  bsp twik24f120m | dev_hid_mouse_t Version Control System » = ! = 5 i
% Lag Open Containing Folder...
Thu Jul 10, 2014 17:53:11: Loading th File Properties..,
Set as Active
£
§ ol m ¥

,
5]

lean and make the selected project

Figure-9 Building the USB device HID mouse example
9. Connect the J-Link to the JTAG port (J32) on TWR-K24F120M.
10. Connect the micro USB cable from a computer to J37 of TWR-K24F120M to power on the board.
11. Click Download and Debug. Wait for the downloading to finish.
12. Click Go to run the example.

13. Connect the micro USB cable from a computer to the J23 port of TRW-K24F120M to enable the USB
mouse device to work on the computer.

After the mouse device is enumerated by the computer, the mouse will be active, and the mouse
pointer draws a rectangle on the computer.

Freescale MQX USB Stack for TWR-K24F120M GA User’s Guide, Rev. 1.0, 08/2014
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4.2 Additional actions for Keil

The compilation process for Keil is similar to that for IAR. This section focuses on the parts of the Keil

downloading process that are different from IAR.

Before we can download the binary to the target board with Keil, we need to set a programming algorithm

as follows.

1. Access the options for the target project by right-clicking the target project.

B Options for Target 'hwtimer_twrk24f120m Int Flash mm‘

Device Target |Dutput| Ustingl User I CJ'CHI Bism I Linkerl Debugl LH.iI'rtiesl
| Freescale MK24FN25600:12 R
Ml Mz [1200
Operating gystem: iNune LI [T Use Cross-Module Cptimization
System-Viewer File [ Sfr): I Use MicroLIB I Big Endian
|I"-'1H24F25E|‘1std _J Floating Point Hardware: !Use FPU LI
™ Use Customn SWD File
— Read/Cnly Memary Areas — ReadMirte Memony Areas
default - offchip Start Size Startup default - offchip Start Size Malnit
~  Romi: | I % r Rami: | | I~
~  Romz: | | & [ RAMZ | | ~
™ Rom3: | | & ™~ RAM3: | | &
an-chip on-chip
W IRoM1: |00 |2c40000 g ¥ (RAM1: (20000000  ((x30000 =
™ IRom2: | | C ™ IRAM2: [cIFFFO0DD 10000 W
|

Cancel |

Defauts |
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2. Click the Debug tab.

'“'ﬂ Options for Target 'hwtimer_twrk24f120m Int Hm‘ e

I " Use Simulator
[~ Limit Speed to Real-Time

DeﬂaelTarga!Dmelletinglleer |D’C+r|.ﬁ5m |Linkar DEbUQlLﬁ.iﬁtiesl

Settings |

JLINK S J-TRACE Cortex

E
.
=== |

=

W Load Application at Startup

W Runto main{)

¥ Load Application at Startup

W Funto main()

Initizlizaticn File: Initiglization File:
L] e || L] Ede |
— Restore Debug Session Settings -Restore Debug Session Settings
¥ Breakpoints v Toolbox ¥ Breakpoints v Toolbox
W Watch Windows & Peformance Analyzer W Watch Windows
v Memory Display W System Viewer W Memony Display W System Viewer

CPU DLL: Parameter:

Dirver DLL: Parameter:

|SAH MCM3.DLL |-HEMAF

lSAHMt:ME..DLL |-HEI‘H1AF‘

Dialog DLL: Parameter; Dialog DLL: Parameter:
|DCM.DLL |1:|:M4 ITCI'u'I.DLL |1:r:ru14
Cancel |  Defauts |

| o< ]

Help |

Figure-11 Debug tab
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3. Click Setting next to the Use: J-Link/J-Trace Cortex option. The Cortex JLink/JTrace Target
Driver Setup dialog box appears.

. .CEJI"!-E_!.': ILink/ITrace Target
Debug |T|a|:.‘e I Fash Domﬂuadl
—J-Link / J-Trace Adapter —5W Device
SN:  |1651344405 ] IDCODE | Device Name | e
Devics: | J-Link Lite-FSL e L
HW: | V100  di:| V484 L'“‘"““l
FW:  |J-Link Lite-FSL V1 compiled Ji
Port: Max Clock: & Autormstic:Detechion IO CODE I
| vi IZI'H'IH;: vl € Wariual Configlraticr Davice Mames I
Auto Ok | bdd || Deieie | | Update]  IRfen |
—~Connect & Resst Options Cache Options —— - Download Options
Cornect: [Nomal ~ +| Reset: [Nomal ||| ¥ Cache Code [~ Verfy Code Dowrload
¥ Reset fter Connect ¥ Cache Memory [T Download to Hash
- Interface ——— - TCP/P - Misc
@ USB ¢ TCPAPp || [ Network Settings .
|P-Address Port (Auto: 0) Autodetect JLink info |
Scan = ;
‘l [27. 0 .0 .1 P | JLink Cmd |
State: ready
oK | Cancat | spob

Figure-12 Cortex JLink/JTrace Target Driver Setup dialog box
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4. Click the Flash Download tab.

I .
Cortex JLink/JTrace Target Dri

e

I 5
Debug | Trace  Flash Download |
~Download Function — RAM for Algorithm
| i g : hipi ¥ Program
? (% Erase Sectors [V Verfy Start: [(:20000000  Size: |(x 1000
" (" DonotErmse |~ Reset and Run
— Programming Algonithm
Description I Device Size | Device Type I Address Range I
Start:l Size:
Add I Femove I
Ill Ok Cancel Apply |
|

Figure-13 Cortex JLink/JTrace Target Driver Setup dialog box - Flash Download tab
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5. Click Add and select MKXX 256kB PFlash SEC(4KB).

e a—— - Y
Add Flash Programming Algonthm M

Deseription ] Hash Size ] Device Type J Origin ]

MKK 256kB PHash SECIHY. 256k On-chip Fash Device Fami ane

ADUCM3IBD 128kB Flash 128k Cn-chip Hash MDK Core

LPC1 8o/ d o 525FL032 5P 4M Ext. Flash SFI MOK Core

RC28F640J 3 Dual Flash 16M BEd. Flash 320t MOK Core

S29GL064N Dual Fash 16M Bd. Fash 325t MDK Core

K ARMSP ACK Keil\Kinetis_K20 DFP%1.0.3%Hash \MKP256_4KE_SECTOR.FLM

Add Cancel

Figure-14 Selecting MKxxN 256kB programming flash

4.3 Downloading GNU tools ARM embedded 4.7

The compilation process of GNU Tools ARM Embedded is similar to that of IAR and Keil. You need to
access the corresponding folder and run mingw32-make to compile the project from the command line or
just run the corresponding batch file build_gcc_arm.bat for each example.

Note: The makefile provided by the USB stack supposes that the GCC tool chain is installed in
C:/PROGRA~1/GNUTOO~1/43F2B~1.720 (the default installation path). If the GCC tool chain is
installed in another folder in your system, you need to change GCC_TOOLCHAIN_DIR in
build\common\make\global.mak to the correct path manually. Otherwise, the compilation process will fail.
In addition, the path should be in the short file name format. You can get the short file name by using the
following command:

for %A in ("C:\Program Files\GNU Tools ARM Embedded\4.7 2013g3") do @echo %$~sA

The string c:\Program Files\GNU Tools ARM Embedded\4.7 2013g3 in the command above should be
replaced by the correct target long file name.

Some strange issues may occur when the default installation path of the GCC Tool Chain is changed,
hence it is recommended not to change it. In addition, make sure that the mingw32-base and msys-base
packages are installed in your system and the corresponding path has been added into the system path
(MINGW\bin), and MINGW\msys\1.0\bin is not added to the system path.

Freescale MQX USB Stack for TWR-K24F120M GA User’s Guide, Rev. 1.0, 08/2014
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The downloading steps are as follows:
1. Run J-Link GDB Server.

This application is installed along with the J-Link. Select MK24FN256xxx12 as the target device and
click OK.

SEGGER J-Link GDE Server ¥4.88 - Config x|

— Connection taJ-Link,

f+ LISE [T Serial Mo

" ICP/F

— Target device

[MK24FN 256112 J

I Lite endian = I

— Target interface

| 5w/D =l

— Speed

{ Auto zelection

{1 Adaptive clocking
v I'IEIEIEI "I kHz

— Command line optian

I-seleu:t 15E -device ME2AFM28685:12 -if S'WD -zpeed 1000

Cancel |

Figure-15 J-Link GDB Server Configuration dialog box
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3] SEGGER J-Link GDB Server ¥4.88
File Help

v Localhost onl

v
GDE IWaiting for connection I Iritial 501 speed I'IEII:IEI kHz "’I [~ Stay ontap

v Show log window

J-Link IEDnnected I Current S'WD zpeed |1 000 kHz [ Gererate logfile
CPU [MKZ4FNZ56me 2 IEEN [Litte endian =] E ﬁ”g gi”;“n”!;:ﬁ

Lag autput; Llear lng

Target interface speesd: 1000kH=
Target endian: little

Connecting to J-Link. . .

J-Link is connected.

Firmware: J-Linl OpenSDA compiled Apr 24 2014 14:43:37
Hardware: W1.00

SoH: 21000000

Checling target woltage. . .

Target woltage: 3.30 W

Liztening on TCP-IP port 2331

Connecting to target. .  Conhected to target

Waiting for GDB connection. . .

4

=)

|III Bytes downloaded |1 ITAG device |

Figure-16 J-Link GDB server configuration result

2. Run arm-none-eabi-gdb under the folder where the target binary is located.

In the example, this folder is under the following path:

<install_dir>/usb_v2/example/device/hid/hid_mouse/mqgx/make/dev_hid_mouse_twrk24f120m/gcc_

arm/intflash_release

Freescale MQX USB Stack for TWR-K24F120M GA User’s Guide, Rev. 1.0, 08/2014
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HU gdb (GHMU Tools for ARM Embedded Processors) 7.6.8.28148228-cvus
opyright (C) 2013 Free Software Foundation. Inc.
Licenze GPLe3+: GHU GPL wersion 3 or later <http://gnu.org-slicensessgpl.html>
Thiz iz free software: you are free to change and redistribute it.
There iz WO WARRANTY,. to the extent permitted by law. Type "show copyving®
and "show warranty” for details.
Thiz GDB was configured aszs "—host=1686—wbd-—minguw3d2 —target=arm—none—eabi".
For bug reporting instructions, please see:
<http:/Zuvwu_gnu.orgssoftware/gdb/bugs.~>.
Cgdh>

- === — = N
®  C:\Pragram Files (x86)\GNU Tools ARM Embedded\4.8 2014q1\bin\arm-nane-eabi-gdb.exe e

Figure-17 arm-none-eabi-gdb folder

3. On the gdb client, run the following commands:
target remote localhost:2331
monitor reset
monitor flash device = MK24FN256xxx12
load dev_hid_mouse_twrk24f120m.elf
monitor reg pc = (0x00000004)
monitor reg sp = (0x00000000)

monitor go

The mouse becomes active on the computer.

Freescale MQX USB Stack for TWR-K24F120M GA User’s Guide, Rev. 1.0, 08/2014
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5 USB Stack Configuration

5.1 Device configuration
All the device configurations are listed in the following file:
<install_dir>/usb_v2/usb_core/device/include/twrk24f120m/usb_device_config.h

We can enable or disable the USB class driver through this file, and we can configure the object number to
decrease the memory usage or increase the object number to meet some specific requirements.

If you change the configuration of the device stack, both the USB library project and the example project
need to be rebuilt.

Notes

The composite device examples can work only with:
USBCFG_DEV_COMPOSITE 1

All other non-composite device examples can work only with:
USBCFG_DEV_COMPOSITE 0

If incorrect settings are configured, a build error will occur and will need to be modified.

5.2 Host configuration
All the host configurations are listed in the following file:
<install_dir>/usb_v2/usb_core/host/include/twrk24f120m/usb_host_config.h

We can enable or disable the USB class driver through this file, and we can configure the object number to
decrease the memory usage or increase the object number to meet some specific requirements.

If you change the configuration of the host stack, both the USB library project and the example project
need to be rebuilt.

5.3 OTG configuration

All the OTG configurations are listed in the following files:
e <install_dir>/usb_v2/usb_core/host/include/twrk24f120m/usb_device_config.h
e <install_dir>/usb_v2/usb_core/host/include/twrk24f120m/usb_host_config.h

You can enable or disable the USB class driver through these files, and configure the object number to
decrease the memory usage or increase the object number to meet specific requirements.

If you change the configuration of the OTG stack, both the USB library project and the example project
need to be re-built.
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NOTE

The OTG example requests to use the mini receptacle on the TWR-SER
board. The jumper settings should be:

e J41-2
o J271-2

e For the jumper settings on the TWR-SER board, see the TWR-SER
user’s guide.

Additional configuration is needed for the host mode:
USBCFG_HOST_PORT_NATIVE 0
Additional configuration is needed for the device mode:

USBCFG_DEV_COMPOSITE 0
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