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2 Requirements for Building USB Examples

TWR-K22F120M is taken as an example in the rest of the document. The operations of compiling,
downloading, or running the examples on all the other boards are similar, except for the explicit
description for specific boards.

2.1 Hardware

TWR-K22F120M Tower System module

(Optional) TWR-SER Tower System module and Elevator
J-Link debugger(optional)

USB cables

2.2 Software

Freescale MQX™ RTOS 4.2 release package
IAR Embedded Workbench for ARM® Version 7.30.4

Keil pVision5 Integrated Development Environment Version 5.13, available for Kinetis ARM
Cortex”-M4 devices

o Keil.Kinetis K20 DFP.1.2.0 pack
o Keil Kinetis K60 DFP.1.3.0 pack
Kinetis Design Studio IDE v2.5
CodeWarrior 10.6 with all updates
DSS5 20.1 32bit
GCC ARM 4.8-2014-q3
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2.3 Board Jumper Settings

This document focuses on the USB-related jumper settings on the board. For other jumper settings, see the
board-related user’s guide. The board jumper settings are provided for all supported boards.
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Figure-2 Freescale Freedom FRDM-K64F development platform

Freescale MQX USB Stack User’s Guide, Rev. 1, 04/2015
© 2015 Freescale Semiconductor 3




Connect J21
Install a 2.2uF capacitor in the position C33 as shown.
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J32 Micro-USB

Figure-3 TWR-K22 Tower System module
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J15 19 18

Figure-8 TWR-K65 Tower System Board jumper settings
e J81-2: ON
e J93-4:0N

e J95-6: ON
Note:

Only J15 on K65F180M can be used as the High Speed USB port, the USB port on TWR-SER2 board is
not supported.

3 USB Code Structure

New USB stack is located in the “usb_v2” folder, in the root level of the MQX RTOS4.2 folder. There are
some subfolders in it as shown in figure below:
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Figure-8 New USB stack folder structure

adapter

This subfolder includes the adapter files to support the USB stack running on a different RTOS
with the same USB core code.

build

This subfolder includes arm gcc tool chains supported in USB stack.

example

This subfolder includes all source code and project files for the USB examples.

output

The USB library binary file will be generated into this folder and all the USB related public header files
which may be used by the user will be copied to this folder so that the examples need to include one
folder as the including path in the example project settings.

usb_core

This subfolder includes the USB source files, such as HAL, controller driver, class drivers, and the
USB library projects.
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4 Compiling or Running the USB Stack and Examples

4.1 Step-by-step guide for IAR

This section describes how to build and run USB example on IAR. The “host_hid_mouse” example will
be used as an example.

1. Open IAR.
2. Add projects to IAR by clicking on Project tag and the select Add Existing Project. You can find
corresponding IAR project files as below links.
a. bsp library project
<install dir>/mgx/build/iar/bsp twrk22f120m
b. psp library project
<install dir>/mgx/build/iar/psp twrk22£f120m
c. USB host library project
<install dir>/usb v2/usb core/host/build/iar/usbh mgx twrk22£f120m

d. USB host hid mouse example project
<install dir>/usb_v2/example/host/hid/mouse/mgx/iar/host hid mouse twrk22f

120m
- -
& Mqgx_k22 - IAR Embedded Workbench IDE = | B ||
File Edit View Project Tools Window Help
D& & | | - wmEe e | &0 b
Waorkspace % [y I-| fl = x
hiost_hid_mouse_twik22f120m - Int Flash Debug hd [O] /#+HEADER###### 5 6 s e fntfffsshffffaffd s fhfffhfhARRsRRFFRRRRFRRFRRRFERSFE R A
-~
] " *
Files I o . N .
* Copyright (¢} 2008, 2013 - 2014 Freescale Semiconductor: L
B qu_k22 # A11 Rights Reserved 1
P bsp_tark22f120m - debug v x
& (Fhost_hid_mouse_twrk22f120m... v * Copyright (c} 1983-2008 ARC International;
FE [ Sources # 211 Rights Reserved
| Lalkapp .
| 3 [ hidmouse.c . B T T T T T g LT T T T T T T T T T T
| e il hiclrnouse b *
DOutput # THIS SOFTWARE IS FROVIDED BY FREESCALE "AS IS" AND ANY EXFRESSED OR
B psp_twrk22f1 20m - debug v + IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TQ, THE IMPLIED WARRANTIES
ﬂusbﬁ rcp_twerk22f1 20 - Debug v * OF MERCHANTABTLITY AND FITNESS FOR A PARTICULAR FURPOSE ARE DISCLATMED.
- - *# IN NO EVENT SHALL FREESCALE OR ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
*# INDIRECT, INCIDENTAL, SFECIAL, EXEMFLARY, OR CONSEQUENTIAL DAMAGES
* (INCLUDING, BUT NOT LIMITED TQ, FROCUREMENT OF SUBSTITUTE GOODS OR
* SERVICES; LOSS OF USE, DATA, OR FROFITS: OR BUSINESS INTERRUPTION)
# HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING
Overview bsp_twik22f120m | host_hid_mouse_twrk22f1[ [ ] ||, == ssmsmssesmm o= mm om oo mmo commeoo oo emos oo =l
Ready Ln21, Col 35 System NUM =

Figure-9 IAR workspace

Build the MQX RTOS bsp and psp library.
Build the usbh_mqx_twrk22f120m library.
Check the USB library build result.

After the USB library is built, the generated library binary file (libusbh mgx.a) is located in
<install dir>/usb_v2/output/twrk22f120m.iar/debug/usbh/mgx.

All USB-related public header files are copied to this folder.
Build the host_hid_mouse_twrk22f120m_mgqx example.

S kW
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9.

Connect the micro USB cable from a PC to the J25 of the TWR-K22F120M Tower System  module
to power on the board.

10. Click the “Download and Debug” button. Wait for the download to complete.
11. Click the “Go” button to run the example.

4.2 Step-by-step guide for KEIL
This section describes how to build USB stack and USB example on KEIL.

1. Open KEIL
2. Add project to KEIL by clicking on Project tag then select “New Multi-Project Workspace...” You
can find corresponding KEIL project files as below links.
a. bsp library project
<install dir>/mgx/build/uv4/bsp twrk22f120m
b. psp library project
<install dir>/mgx/build/uv4/psp twrk22f120m
c. USB host library project
<install dir>/usb v2/usb core/host/build/uv4/usbh mgx twrk22f120m
d. USB host hid mouse example project
<install dir>/usb_v2/example/host/hid/mouse/mgx/uv4/host hid mouse twrk22f
120m
i ‘r; c:\FI"EESDElE\,F =oCale QX 4 Pusb = st hid), _m vhost hid mouse - -;.. L
File Edit Miew Project Flash Debug Peripherals Tools SVC5  Window  Help
NS Hd@| ¢ B2 | PRBRAR|=EF/EG S
o LE B 2 00| B8 nosthid_mouse twrik22i[+] 4| B By & 2 @
Project a E
=G WorkSpace
0[3 Project: bsp_twrk22f120m
% Project: psp_twrk22f120m
% Project: usbh_mep_twrk22f120m
© O Prsthotndmosewedzmn
Eiject |ﬁBooks | {} Functions |[]¢Templates |
ULINK2/ME Corte
Figure-10 KEIL Workspace
3. Build the MQX RTOS bsp and psp library.
4. Build the usbh_mqx_twrk22f120m library.
5. Check the USB library build result.
Freescale MQX USB Stack User’s Guide, Rev 1, 04/2015
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6. After the USB library is built, the generated library binary file (libusbh_mgx.a) is located in
<install dir>/usb v2/output/twrk22£f120m.uv4/debug/usbh/mgx.

7. All USB-related public header files are copied to this folder.

8. Build the host_hid_mouse_twrk22f120m_mgqx example.

Connect the micro USB cable from a PC to the J25 of the TWR-K22F120M Tower System module to
power on the board

10. Click the “Start/Stop” debug session button. Wait for the download to complete.
11. Click the “Go” button to run the example.

4.3 Step-by-step guide for the Kinetis Design Studio IDE

1. Unlike TAR or KEIL, the Kinetis Design Studio IDE doesn’t have a workspace. As a result, create a
workspace and import Kinetis Design Studio IDE USB examples, platform libraries, and the USB
stack library.

Select “File” then “Import” from the KDS IDE Eclipse menu.

3. Expand the General folder and select “Existing Projects into Workspace”. Then, click the “Next”
button.

& Import (=] @
Select \
Create new projects from an archive file or directory. H

Select an import source:

type filter text

4 [ General -
[E Archive File
=4 Existing Projects into Workspace
[, File System
E, Preferences
s = CfC++

m

» = Component Development Environment
. = CVS

- (= Git

» = Install

+ [ Processor Expert

+ &= Remote Systems

. mnea

Py _ — -
"‘?,' = Back Next = Finish Cancel

Figure-11 Selection of the correct import type in KDS IDE

4. Point the KDS IDE to the bsp_twrk22f120m in <install_dir>/mqx/build/kds. The import projects
directory selection window should resemble this figure
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EEE =

Import Projects
Select a directory to search for existing Eclipse projects. /4

i@ Select root directory:  C\Freescale\Freescale MQX_4_2\mepdbuild - Browse...

) Select archive file: || Browse.. |

Projects:

| bsp_twrk22f120m (C:\Freescale\Freescale_MOQX_4_2repdbuildike Select All

Deselect All

Refresh

1

1 | ] 3

Options
Search for nested projects
Copy projects into workspace
Working sets

Add project to working sets

Working sets v| | Select...

@ <Back | Nec> || Finish [ Cancel

Figure-12 Selection of the K22 ksdk_platform_lib project

5. Following the same step to import the USB host library and the USB example, after importing them,
the window should like this
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e — — ™
S CfCe+ - usbh_mgx_twrk22f120m/usb_core/hostfinclude/usb_host_config.h - Kinetis Design Studio - C\Users\hain... Elﬂlg
3 g oI g d
Y, .
File Edit 5Source Refactor Mavigate 5Search Project ProcessorExpert Run Window Help
i FrArm G @O -l E NI w5
: % [0 e et - = | o Quick Access r'g |
[ Project Explorer 52 = 0 ush_host_config.h &2 =0 = ®» = 0
o Fro) 7 g
E q‘:b| & vy |.i.|/**HE’-_“DER**************************1: F E laz &
o 125 bsp_twrk22f120m [ -

A #ifndef _ usbhost_cnfg h_
H ¢:c,- host_hid_mouse_twrk22f120m

#define _ usbhost_cnfg h_ # e
s 25 psp_twrk22f120m # USE|_|
5 ;Dc usbh_qu_twrklEflEUmé /** MGCT: <category name="USB Host = # USE_
#define USBCFG_HOST KHCI # UsE
# USE
#define USBCFG_HOST_EHCI # USE
2 _ # USET
< | 1 3 L 3
E.u- Problems 52 .= T Console Properties @ T = 8
0 errors, & warnings, 0 others
€| . r

0 items selected

Figure-13 USB projects workspace

6. Choose the appropriate build target: “Debug” or “Release” by left-clicking the arrow next to the
hammer icon as shown here.

File Edit Source Refactor MNavigate Search

= - ®-&-B 5 &
v 1Debug
2 Rel
(5 Project Explorer &2 seasE

Figure-14 The hammer button

7. If the library build does not begin after selecting the desired target, left-click the hammer icon to start
the build.

8. Following the same step to build the bsp_twrk22f120m library, psp_twrk22f120m library the
usbh_mqx_twrk22f120m library and the host_hid_mouse_twrk22f120m example.

9. To check the debugger configurations, click the down arrow next to the green debug button and select
“Debug Configurations”.

"6-#-0-gl-d5 -

(no launch history)

Debug As >

: | Debug Configurations... |

Organize Favorites...

Figure-15 Debug configurations
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10. After verifying that the debugger configurations are correct, click on the “Debug” button.

Create, manage, and run configurations

LT SR

CEX B3R~

| type filter text

[E] C/C++ Application

[E] C/C++ Attach to Application

[E] C/C++ Postmortem Debugger

[E] C/C++ Remote Application

[£] GDB Hardware Debugging

[&] GDB OpenOCD Debugging

[£] GDB PEMicro Interface Debugging

4 [T] GDB SEGGER J-Link Debugging

|[&] host_hid_rmouse_twrk22f120m_Int Flash Debug Jlink |
|-t:_=| host_hid_mouse_twrk22f120m_Int Flash Release llink

@ Launch Group

Filter matched 11 of 11 items

Name:  host_hid_mouse_twrk22f120m_Int Flash Debug Jlink

Mainl i?- Debugger| 3 St,artup| Epﬁource| =] Qommon|

C/C++ Application:
[ Int Flash Debug/host_hid_mouse.elf |

’ Variables... HSealcl_\iject...H Browse... ]

Project:

host_hid_mouse_twrk22f120m Browse...

Build (if required) before launching

Build configuration: |U5e Active v|

[¥] Select configuration using 'C/C++ Application’

(") Enable auto build () Disable auto build

@ Use workspace settings Configure Workspace Settings...,

| Apply | | Rewert |

@

I Debug I [ Close

Figure-16 Kinetis Design Studio Debug configurations

11. The application is downloaded to the target and automatically run to main().

12. Run the code by clicking the “Resume” button to start the application

13

Resume (F8)

Figure-17 Resume button

Freescale MQX USB Stack User’s Guide, Rev 1, 04/2015

-

14

© 2015 Freescale Semiconductor



4.4 Step-by-step guide for the DS5

1. Same with the Kinetis Design Studio, the DS5 also doesn’t have a workspace. As a result,
create a workspace and import Kinetis Design Studio USB examples, platform libraries, and
the USB stack library. We use twrvf65gs10 a5 as example for DS5 build and download.

2. Select “File” then “Import” from the DS5 menu.

3. Expand the General folder and select “Existing Projects into Workspace”. Then, click the

“Next” button
S Import = |-Gl
Select \g
Create new projects from an archive file or directory. E ﬁ ]

Select an import source:

type filter text

4 = General
@‘ Archive File
== Existing Projects into Workspace
[, File System
El Preferences
s = CFC+H+
- = CVS
+ = Install
» = Remote Systems
» = Run/Debug
« [=% Scatter File Editor
» == Target Configuration Editor

= Team
e .

Figure 18 Import projects

4. Point the KDS IDE to the bsp_twrvf65gs10 a5 in <install dir>/mqx/build/dsS. The import
projects directory selection window should resemble this figure
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P

S Import REB(ECH =5

Import Projects
Select a directory to search for existing Eclipse projects.
-
i@ Select root directony: QK_#_Z\qu‘abuild‘adsS‘absp_tl.a.ranﬁSgslU_aﬂ -
(71 Select archive file: Browse...
Projects:

bsp_twr/fid5gs10_a5 (Ch\Freescaleh\ Freescale MO _4_2mged build?, Select All

Deselect All

Refresh

1

1| (0] 3

Options
[] Search for nested projects
[] Copy projects into workspace

Working sets
[ Add project to working sets

Working sets: Select...

@ Next > Finish | [ Cancel

Figure 19 Import Eclipse projects

5. Following the same step to import the USB host library and the USB example, after importing
them, the window should like this
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s [

[P Project .. 52 |af Streamli...
Si=3

» =% bsp_twnf65gs10_a5
= host_hid_mouse_twnf65gs10_a5
> =5 psp_twrf65gs10_a5
B

4 | m |

0 items selected

= 8

=4

% C/C++ - usbh_mop_twrf65gs10_a5/usb_core/host/include/usb_host_config.h - Eclipse Platform
Eile Edit Source Refactor MNavigate Search Project Run  Window Help

=N R o)

TS FRe NS R R R, R IR R o Pt et e |
Quick Access =] ‘ @ s
c |n] usb_host_config.h &2 = 08 gE 0. B = 08
1@ /**HEADER - SRR o B Y
31
32 #ifndef _ usbhost_cnfg h = # _usbhost cnfg h «
33 #define __usbhost_cnfg_h__ # USBCFG_HOST Kk
34 - # USBCFG_HOST_EH
35 /*F MGCT: <category name="USE Host Settings™»> # USBCFG_HOST_NI
;g #defi USBCFG_HOST_KHCI (a) # USBCFG_HOSTM
erine
38 # USECFG_HOST_Df
39 #define USBCFG_HOST EHCI (1) # USBCFG HOST.C =
48 # USBCFG_HOST_C
ale # USBCFG_HOST_M
42 laximum number of USE instance. # USBCEG HOST M
43 IGCT: <option type="number”/> USBCFG HOST M
44 */ # | _
45 #define USBCFG_HOST_NUM (2) # USBCFG_HOST M
46 # USBCFG_HOSTHI
47& # USBCFG_HOST_AL
48 laximum number of pipes. # USBCFG_HOST M
49 MBCT: <option type="number"/» USBCFG_HOST_C[
58 */ # _| !
51 #define USBCFG_HOST_MAX_PIPES (16) # USBCFG_HOST_PH
32 # USBCFG_HOST_HI
538 /* # USBCFG_HOST_PF
54 IGCT: <option type="number”/> & USBCFG_HOST K+
55 */ . by
56 #define USBCFG_HOST DEFAULT_MAX_NAK_COUNT (3000) - 1‘; HEEEEE’H‘EEI’N =
< Lil} | 2 4 [am v
[2f Problems 22 5 T |
0items
Description ‘ Resource Path Location Type

Figure 20 Importing projects

6. Choose the appropriate build target: “Debug” or “Release” by left-clicking the arrow next to
the hammer icon as shown here.

% C/C++ - usbh_mage_twref5gsl0_a5/ush_core/host/includefu

File Edit Source Refactor Mavigate Search Project |
= | S -]~ Wi NG

v 1DDR Debug
2 DDR Releaze

rﬁ:' Project... &% | i Strea 3 Int Rarmn Debug

4 Int Ram Release

> =% bsp twrvf65as10 a5 EmEEE———

Figure 21 Debug

7. If the library build does not begin after selecting the desired target, left-click the hammer icon

to start the build.

8. Following the same step to build the bsp_ twrvf65gs10_aS5 library, psp_ twrvf65gs10_a5

library the usbh_mqx_ twrvf65gs10_aS library and the host_hid_mouse_ twrvf65gs10_a5

example.
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9. To check the debugger configurations, click the down arrow next to the green debug button
and select “Debug Configurations”.

ERC R R R Rl e

(no launch history)

Debug As [

dletask

CpEEEEEEEEE Debug Configurations... he

Organize Favorites...
n=hhn=t oo

Figure 22 Debug configurations

10. After verifying that the debugger configurations are correct, click on the “Debug” button.

2 Debug Configurations
Create, . and run confi ti :

Create, edit or choose a configuration te launch a D5-5 debugging session,

- = 1
OE %X | =R Mame:  host_hid_mouse_twrfi5gs10_a5_DDR_Debug
type filter text <it- Connection | [} Files . &5 Debugger ‘:%"5% as Awaranesq )= Argumentq ] Environmenq

[E] C/C++ Application
[E] C/C++ Attach to Application eetConfntaron
[E] C/C++ Postmortem Debugger
[T C/C++ Remote Application r&gﬂcation on host to download: .
5 DS-5 Debugger B{workspace_loc:fhost_h\d_mou;e_twr\ffﬁSgle_anDDR Debug/host_hid_mouse,.axf} l
#5 host_hid_mouse_twrvf65gs10_a5_DDR_Debug
£5 host_hid_mouse_twrvf65gs10_a5_DDR_Release
5 host_hid_mouse_twrf65gs10_a5_Int_Ram_Debug
5 host_hid_mouse_twrvf65gs10_a5_Int_Ram_Release
@7 Iron Python Run [Load symbols from file -
Pu Iron Python unittest
4] Java Applet
3] Java Application [F\Ie System... I [Workspace...
Ju JUnit
P" Jython run
E Jython unittest B
= Launch Group
ﬂ PyDev Django
A5 PyDev Google App Run
@ Python Run
é’ Python unittest x
E Remote Java Application

»

[N

[File System...] [Workspace‘..] [#] Load symbels

Files

m

Filter matched 22 of 22 items l Apply ] [ Revert |
@ |[ Debug ] [ Close ]
_—

Figure 23 Debug button

11. The application is downloaded to the target and automatically run to main().

12. Run the code by clicking the “Resume” button to start the application
v v[Fln 22 e
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4.5 Step-by-step guide for the ARM GCC and KDS IDE GCC

4.5.1 Setup tool chains

45.1.1 Install GCC ARM Embedded tool chain

Download and install the installer from www.launchpad.net/gcc-arm-embedded.

4.5.1.2 Install MinGW
1. Download the latest mingw-get-setup.exe.

2. Install the GCC ARM Embedded toolchain. The recommended path is C:/MINGW, however, you
may install to any location. Note that the installation path may not contain a space.

3. Ensure that the mingw32-base and msys-base are selected under Basic Setup.

4. Finally, click “Installation” and “Apply changes”.

Fip MinGW Installation Manager
Installation Package Settings

Basic Setup Package Class | Installed... | Repository Version | Description
All Packages singw-developer-toolkit bin 2013072300 An MSYS Installation for MinGW Developers (meta)
@ aingw32-base bin 2013072200 A Basic MinCW Installation
D singw32-gec-ada bin 4.8.17% The GNU Ada Compiler
D =ingw32-geo~fortran bin 4.8.17% The GNU FORTRAN Compiler
D 2ingw32-gecg™" bin 4.8.174 The GNU C+= Compiler
=ingw32-gecobjec bin 4.8.174 The GNU Objective-C Compiler
=sys-base bin 2013072300 A Basic MSYS Installation (meta)

Figure 24 Setup MinGW and MSYS
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5. Add paths C:/MINGW/msys/1.0/bin;C:/MINGW/bin to the system environment. Note that if the
GCC aRM Embedded tool chain was installed somewhere other than the recommended location, the
system paths added should reflect this change. An example using the recommended installation
locations are shown below.

NOTE

There is a high chance that, if the paths are not set correctly, the tool chain
will not work properly.

Environment Var]ables.-_- — 23 ]

Variable name: Path

Variable value: c\WMInGWimsysi L 0bin;c: WMinGW bin; 2 Pr

o) Com

System variables

Variable Value i
Path  \MinGW msys\ 1. 0Yhin; C: \Program File. ..
PATHEXT .COM; .EXE;.BAT;.CMD;.VBS; .VEE;. 15, ... (3

PROCESSOR_A... AMD&4
PROCESSOR_ID... Intel54 Family & Model 58 Stepping 9, G... ™

New.. || GEdit. || Deete |

E | L ook | canel ||

Figure 25 Add Path to systems environment
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4.5.1.3 Add new system environment variable ARMGCC_DIR

Create a new system environment variable ARMGCC_DIR. The value of this variable should be the short name of

the ARM GCC Embedded tool chain installation path.

= 5 &5
Environment Vanables_‘_- P——— -

Variable name:

Variable value:

System variables

ARMGCC_DIR|

:YGMNU_Tools_ARM_Embedded'4.8_2014g1

o J[ concel |

S

Variable Value
ARMGCC_DIR c:\GMU_Tools_ARM_Embedded\4.8_20... D
ComSpec C:\Windows'system32\ond. exe
DEFLOGDIR C:\ProgramDataiMcAfee\DesktopProtec. ..
FP_NO_HOST_C... NO -
e ) [ Eat ] (o]
| o [ ] |

Figure 26 Add ARMGCC_DIR system variable
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4.5.1.4 Add new system environment variable KDSGCC_DIR

Create a new system environment variable KDSGCC_DIR. The value for the variable is the name of the Kinetis
Design Studio (KDS) IDE ARM GCC installation path. By default, KDS IDE is installed to the
C:/Freescale/KDS _1.1.0/toolchain location.

Environment Variahles_- p— .l_ X

Edit System Variable l ]

Variable name: KDSGCC_DIR

Variable value:

System variables

Variable Value i

KDSGCC_DIR c:\Freescale DS _1. 1.0Ytoolchain |:|

MO _PATH C:'\Freescale\Freescale_MQK_4 1

MO _ROOT Ci'VFreescale\Freescale_MQX_4 1

MUMBER_OF P... 4 -
| New.. || Edt. || Deete |

Figure 27 Add KDSGCC_DIR in system variable

Freescale MQX USB Stack User’s Guide, Rev 1, 04/2015
22 © 2015 Freescale Semiconductor




45.2 Setthe ARM Gcc Tool Chain Environment

The TOOLCHAIN_ ROOTDIR and the GCC_VERSION should be unmasked and set to the correct value.
These variables are in <install_dir>/usb_v2/build/common/make/global.mak. For example:

ifeq ($(TOOL),gcc_arm)
GCC_VERSION ?=4.8.4
TOOLCHAIN ROOTDIR = C:/PROGRA~1/GNUTOO~1/43F2B~1.720

endif

4.5.3 Build the MQX RTOS library
To build the platform library, follow these instructions:
e Open a GCC ARM Embedded tool chain command window.

e Change the directory of the command window to the MQX RTOS bsp and psp lib directory in the
MQX RTOS4.2 (one of these):

<install dir>/mgx/build/make/bsp twrk22£120m/
<install dir>/mgx/build/make/psp twrk22£120m/
e Run “build_gcc_arm.bat”

e The mgx library is generated in these directories according to the build target.

4.5.4 Build the USB host/device library
e Change the directory to the project directory
<install dir>/usb_v2/usb core/host/build/make/usbh mgx twrk22£f120m

e Run “build_gcc_arm.bat”

4.5.5 Build the USB demo
e Change the directory to the project directory:
<install dir>/usb v2/example/host/hid/mouse/mgx/make/host hid mouse twrk22f120m

e Run “build_gcc_arm.bat”

4.5.6 Run ademo application
This section describes steps to run a demo application using J-Link GDB Server application.

1. Connect the J-Link debug pod to the SWD/JTAG connector of the board.

2. Open the J-Link GDB Server application and modify your connection settings as shown in this figure.
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SEGGER J-Link GDE Server V4.90e - Config
Cannection b J-Link
= USE [ Serial Mo

~ TCPAP

Target device

|MK.22DN51 2w

Little endian

Target interface

[ITAG

=
Speed

* Auto selection

" Adaptive clocking

" |1000

Carrmand line aption

|-se|ec:t JSE -device MEZ22DNGT Zuxxb -if JTAG -speed auto

[ o |

Figure 28 SEGGER J-Link GDB Server configuration

Cancel |

3. Once connected, the screen should resemble this figure:
EJ] SEGGER J-Link GDB Server V4.90e o] = =)
File Help
GDE |'W'aiting for connection I Initial JTAG speed | Auto *| [ Stayontop
) [w Show log window
J-Link, |Eu:unneu:teu:| Current JTAG speed (4000 kHz ™ Generate lngfile
CPU [MK22DN51 26065 330V [Litle endian ] | 22N download
[w Init regs on start
Log output; Clear lag
Connecting to J-Linl . . . -
J-Link iz connected.
Firmware: J-Link Lite-F5L V1 compiled Jun 25 2012 1l6:40:07
Hardwares: V1.00
S~H: 361000583
Checking target voltage. . .
Target woltage: 3.30 ¥
Li=ztening on TCP-IP port 2331
Connecting to target. . .
J-Link found 1 JTAG device., Total IRLen = 4 1
JTAG ID: 0x4BAOO0477 (Corte=x—H4) =
Connected to target
Waiting for GDE connection. . . AL
F ;
0 Bytes downloaded 1 JTAG device
Figure 29 SEGGER J-Link GDB Server screen after successful connection
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4. Open the ARM GCC command prompt and change the directory to the output directory of the desired
demo. For this example, the directory is:
<install dir>/usb v2/example/host/hid/mouse/mgx/make/host hid mouse twrk22f120m

5. Run the command “arm-none-eabi-gdb.exe <DEMO_ NAME>.elf”. For this example, it is
“arm-none-eabi-gdb.exe host_hid mouse twrk22f120m.elf”.

Microsoft Windows [Uersion 6.1.7601]
Copyright (c) 2009 Microsoft Corporation. All rights reserved.

c:\Freescale\Freescale_SDK\mcu-sdk\usb\example\host\hid\mouse\sdk\armgcc\host_hid_mouse_twrk22f120m_bm\debug>arm-none-es
bi-gdb.exe host_hid_mouse_bm.elf

GNU gdb (GNU Tools for ARM Embedded Processors) T7.4.1.20130913-cus

Copyright (C) 2012 Free Software Foundation, Inc.

License GPLuU3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>

This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law. Type “show copying”

and “show warranty” for details.

This GDB was configured as "--host=i586-mingw32 --target=arm-ncne-eabi”.

For bug reporting instructions, please see:

<http://www.gnu.org/software/gdb/bugs/>. ..

Reading symbols from c:\Freescale\Freescale_SDK\mcu-sdk\usb\example\host\hid\mouse\sdk\armgcc\host_hid_mouse_twrk22f120
_bm\debug/host_hid_mouse_bm.elf...done.

(9db)

Figure 30 Run arm-none-eabi-gdb

6. Run these commands:
a. “target remote localhost: 2331”
b. “monitor reset”
c. “monitor halt”
d. “load”

e. ‘“monitor reset”

7. The application is downloaded and connected. Execute the “monitor go” command to start the demo
application.
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5 USB Stack Configuration

5.1 Device configuration

All device configurations are listed in this file:
<install dir>/usb_core/device/include/BOARD NAME/usb device config.h

Replace BOARD NAME with the name of the board.

This file is used to either enable or disable the USB class driver. The object number is configurable either
to decrease the memory usage or to meet specific requirements.

If the device stack configuration is changed, rebuild both the USB library and the example projects.
NOTE

The composite device examples works only with this setting:
USBCFG_DEV_COMPOSITE 1

All the other non-composite device examples work only with this setting:
USBCFG_DEV_COMPOSITE 0

If incorrect settings are configured, a build error occurs.

5.2 Host configuration

All the host configurations are listed in this file:
<install dir>/usb _core/host/include/BOARD NAME/usb host config.h

Replace BOARD NAME with the name of the board.

This file is used to either enable or disable the USB class driver. The object number is configurable either
to decrease the memory usage or to meet specific requirements.

If the device stack configuration is changed, rebuild both the USB library and the example projects.
NOTE

Micro and mini receptacles are available for the TWR-K22F120M Tower System module if the
TWR-SER and elevator are used. Configure the software and hardware to switch between the two
USB receptacles.

e To use the micro receptacle on the TWR-K22F120M Tower System module, the jumper settings
should be (for both device and host):

o J41-2
o J272-3 (forrev. A)
o J27 1-2 (for rev. B)
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If the host stack is used, the additional configuration is needed:
USBCFG_HOST PORT NATIVE 1

e To use the mini receptacle on the TWR-SER Tower System module, the jumper settings should be
(for both device and host):

o J41-2
o J27 1-2 (forrev. A)
o J27 2-3 (for rev. B)

o See the appropriate TWR-SER user’s guide for the jumper settings on TWR-SER Tower
System module.

If the host stack is used, the additional configuration is needed:
USBCFG_HOST PORT NATIVE 0

Additional configurations are not needed for the device because switching between the two USB
receptacles doesn’t require changing code in the device mode.

5.3 OTG configuration

All OTG configurations are listed in these files:
<install dir>/usb_core/device/include/twrk22f120m/usb device config.h
<install dir>/usb_core/host/include/twrk22£f120m/usb_host config.h

These files either enable or disable the USB class driver. The object number is configurable either to
decrease the memory usage or to meet specific requirements.

If the OTG stack configuration is changed, rebuild both USB library and example projects.
NOTE

The OTG example for the TWR-K22F120M Tower System module requires the mini receptacle on the
TWR-SER Tower System module. The jumper settings should be:

o J41-2
o J27 1-2 (for rev. A)
o J27 2-3 (for rev. B)

o See the appropriate TWR-SER user’s guide for the jumper settings on the TWR-SER
Tower System module.

The additional configuration is needed for the host mode:
USBCFG_HOST PORT NATIVE 0

The additional configuration is needed for the device mode:
USBCFG_DEV_COMPOSITE 0
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NOTE

1. If the USB mini port (J14) on the serial board needs to be used as a device
connector on the K64 Tower System module, J19 must be set to 2-3.

2. Because the K64 USB DP and K64 USB DN are not connected to the elevator
micro USB port on the TWR-K64F120M Tower System module, the R522 and the R523
are not placed and only the micro USB port can be used.

3. If the TWRK-K64 Tower System module is a USB device when no OpenSDA
power is supplied, the jumpers need to be set up like this:

J29, 5-6
J19, 2-3
J18, 2-3.

4. If the Freescale Freedom FRDM-K64F is a USB device when no OpenSDA power
is supplied, add a 0-ohm resistor on R61 to power on the P3V3 SDA.

Notice:

e Khci host can’t work on HSRUN mode on TWRK®65 platform. Because if K65 SYSCLOCK run
in 180M, USB module can’t get the 48M clock.

- Please change the MQX_ENABLE_HSRUN MACRO from 1 to 0 for KHCI host test .

e Ifyou runthe USB example on High speed mode, please make sure the HIGH_SPEED MACRO
is set to 1, and example running in FULL speed mode, the MACRO should be set to 0.
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