Freescale Semiconductor, Inc.
User's Guide

Document Number: KSDKLWIPUG

Rev. 1, 04/2015

lwIP TCP/IP Stack and Kinetis SDK
Integration User’s Guide

1 Overview

This document describes how to compile and run
the IwIP TCP/IP stack examples. This document
also provides the board-specific information
related to the TWR-K60D100M,
TWR-K64F120M, and TWR-K65F180M Tower
System modules and the Freescale Freedom
FRDM-K64F platform.
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2 Release scope

2.1

2.2

Hardware

Support for TWR-K64F120M, TWR-K65F180M, and TWR-K60D100M Tower System module
and Freescale Freedom FRDM-K64F platform

Software
Contains PING, TCP, UDP and HTTP demos
Bare Metal and RTOS are both supported

3 Requirements for running IwIP demos

3.1

3.2

3.3

Hardware
TWR-K60D100M
TWR-K64F120M/ Freescale Freedom FRDM-K64F platform
TWR-SER and elevator
TWR-K65F180M
USB cable
Ethernet cable

Software
Freescale KSDK release package that includes the lwIP TCP/IP package
IAR Embedded Workbench for ARM® version 7.40.2
Keil® pVision® 5 Integrated Development Environment Version 5.14 service pack for Kinetis K60
Kinetis Design Studio IDE Version: 3.0
Makefiles support with GCC revision 4.8-2014-q3-update from ARM Embedded
Atollic® TrueSTUDIO® 5.3.0

Board jumper settings

The Ethernet-related jumper settings are described in this document. For other jumper settings, see
board-related user’s guide.

By default the IwIP stack uses RMII mode, please follow the below hardware configuration:
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e TWR-K60D100M

o J10 2-3: Use the external clock from the CLOCKINO to keep the synchronization with the
external PHY on TWR-SER board.

o TWR-K64F120M

o J32 1-2: Use the external clock from the CLOCKINO to keep the synchronization with the
external PHY on TWR-SER board.
e TWR-K65F180M
o No jumper specifications
¢ TWR-SER
o J2 3-4: Ethernet PHY Clock Select 50 MHz, RMII mode. Cut off other connections on this

jumper.
o J3 2-3: Route 50 MHz clock to CLOCKINO. Cut off other connections on this jumper.

o J12 9-10: Ethernet PHY Configuration, pull-up CONFIG0, RMII select. Cut off other
connections on this jumper.

e Freescale Freedom FRDM-K64F platform

o No jumper specifications

4 |wlIP code structure
The IwIP code is located in this folder: <KSDK install dir>/middleware/tcpip/lwip.

The Iwip folder includes the source code. There are two subfolders in the Iwip folder as shown in the
figure.

Name

port

src

Figure 4-1 lwlP folder structure

¢ Src

This subfolder includes the IwIP 1.4.1 source code which can be downloaded from this link:
download.savannah.gnu.org/releases/lwip/

* port

This subfolder includes the adapter files which can make the IwlIP stack run on the KSDK and
different RTOSes.
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http://download.savannah.gnu.org/releases/lwip/

5 Compiling or running the IwIP stack and demos

5.1 Configuration
1. ENET driver configuration

This release supports both polling and interrupt mode for frame receiving.
In <install dir>/platform/drivers/inc/fsl_enet driver.h, set

#define ENET_RECEIVE ALL INTERRUPT 0 to enable polling mode.
Or set

#define ENET RECEIVE ALL INTERRUPT 1 to enable interrupt mode.
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5.2 Step-by-step guide for IAR

This section shows how to compile and run demos in IAR.

1. Open the workspace corresponding to different demos and different boards. For example, the
Iwip_ping_demo.eww on Freescale Freedom FRDM-K64F Platform under
<install_dir>/examples/frdmk64f/demo_apps/lwip/lwip_ping_demo/ping_bm/iar/
or the lwip_ping demo_freertos.eww on Freescale Freedom FRDM-K64F platform under
<install_dir>/examples/frdmk64f/demo_apps/Iwip/lwip_ping_demo/ping_rtos/ping_freertos/iar/.
These steps use Iwip_ping_demo.eww on FRDM-K64F as an example.
<install dir>/examples/twrk64f120m/demo_apps/Iwip/Iwip _ping demo/ping rtos/iar/

 twip_ping_demo - IAR Embedded Workbench IDE

File Edt View Project Tools Window Help

D@ &8 =28 © «| v/ wuEpepah REES HD
[Workspace B ﬁummi Irsvuc | system MKstFIZ.c 0 »x
Iwip_ping_demo - Debug v 10/ =
Files &) m 2 * @file
8 @ wip_ping_dema = * Ping sender module e
|8 @ ksdk_platiorm_lib - Debug v 4 *
9 Iwip_ping_demo - Debug v 3 *y
6
7 (o]
8 * Redistribution and use in source and kinary forms, with or without modificatio
9 * are pexmitted provided that the following conditions are met:
10 *;
akil; # 1. Redistributions of source code must retain the above copyright notice,
12 A; this list of conditions and the following disclaimer.
13 # 2. Redistributions in binary form must reproduce the akove copyright notice,
14 L3 this list of conditions and the following disclaimer in the documentation
E1i5) 2 and/or other materials provided with the distribution.
16 * 3. The name of the author may not be used to endorse or promote products
17 % derived from this software without specific prior written permission.
18 *:
19 * THIS SOFTWARE IS PROVIDED BY THE AUTHOR ''AS IS'' AND ANY EXPRESS OR IMPLIED
20 * WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
21 * MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVE
22 * SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
[Gvervon_ksdk_plafom_b | wi_ping_demo 23 | + EXEMPLARY. OR CONSEOUENTIAL DAMAGES (INCLUDING. BUT NOT LIMITED TO. PROCUREMEN
3 | | < ] 3w
Messages File Line
L‘IdIDMLDU x
Ready (O ) Errors 0, Warnings 0 Ln 6, Col 1 System [

Figure 5-1 Workspace
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4
2. Build the ksdk platform_lib library.

7% twip_ping_demo - IAR Embedded Workbench IDE

File Edit ¥ew Project Tools ‘Window Help

bedd & =) RS B D
system_MKE4F12.c i) »x
. =1
Inip_ping_demo - Diebug v eV =
Filas o m 2 + @file 1
B Ellwip_ping_demo 3 * Ping sender module
] — 4 *
| Fotioss Options. c iy
I - Capiatom T -
| L@ra0utput .
L@ Fiwip_ping_demo - Debug  Rebuild al g/
- . Clean 8 * Redistribution and use in source and binary forms, with or without modificatio
9 * are permitted provided that the following conditions are met:
10 *
Add v |11 * 1. Redistributions of source code must retain the above copyright notice,
s iz - this list of conditions and the following disclaimer.
emove
13 * 2. Redistributions in binary form mmst reproduce the above copyright notice,
14 * this list of conditions and the following disclaimer in the documentation
version Cortrol System ¥ | 15 * and/or other materials provided with the distribution.
Open Carkaining Foldsr... 16 # 3. The name of the author may not bhe used to endorse or promote producks
File Praperties... 17 * derived from this software without specific prior written permission.
18 *
Set a5 Active
19 * THTS SOFTWARE IS PROVIDED BY THE AUTHOR ''AS IS'' AND ANY EXPRESS OR TMPLIED
20 * WARRAWTIES, IWCLUDING, BUT WNOT LIMTITED TO, THE IMPLTED WARRAWTIES OF
21 + MERCHANTABTILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLATMED. IN NO EVE
22 *+ SHALL THE AUTHOR BE LITABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECTAL,
23 + EXFMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT WOT LIMITED TO, PROCUREMEN
24 * OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS,; OR BUSINESS
25 # INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
26 # CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISIN
Overviewr _ksdk_platiom I | lwip_ping_demo |
< | 3|
x - .
Messages File Line =
Changed setiings forces a full rebuild L]
Building configuration: ksdk_platform_lib - Debug
Updating build tree
v
< |3
Buid [Debug Log X

Make the selected project (buld files as needed)

Errors 0, itarnings 0 Ln7, Col3 System

Figure 5-2 ksdk_platform_lib

3. Build the Iwip _ping_demo.

File Edt Yiew FProject Tools Window Help

Uis b
ravnc | system MKG64FIZ.c fl - x
=1
e =
3 * @file q
B Eliwip_ping_dema 3 # Ping sender module
(@ ksdk_platform_lib - Debug v 4 *
Lo G emo - Debug — ,y
Options.
e Caboard prions:
{-@Caiwip I | |
Fatisource . .
@ Castartup Rebuid Al * Redistribution and use in source and kinary forxms, with or without modificatio
|-m D utities Cloan * are permitted provided that the following conditions are met:
L@ 10utput *
+ 1. Redistributions of source code must retain the above copyright notice,
Add 3 * this list of conditions and the following disclaimer.
Remove + 2. Redistributions in binary form must reproduce the akove copyright notice,
* this list of conditions and the following disclaimer in the documentation
* and/or other materials provided with the distribution.
Version Control System ¥
* 3. The name of the author may not be used to endorse or promote products
Open Carkaining Folder... * derived from this software without specific prior written permission.
File Properties... *
* THTS SOFTWARE IS PROVIDED BY THE AUTHOR ''AS IS'' AND ANY EXPRESS OR TMPLIED
* WARRAWTIES, IWCLUDING, BUT WNOT LIMTITED TO, THE IMPLTED WARRAWTIES OF
21 + MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLATMED. IN NO EVE
22 # SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
23 * EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMER
24 * OF SURSTITUTE GOODS OR SERVICES; LOSSE OF USE, DATA, OR PROFITS; OR BUSINESS
25 * INTERRUPTION) HOWEVER CAUSED AND ON AWY THEOQRY OF LIARILITY, WHETHER TNV
26 * CONTRACT, STRICT LTABTLITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISIN
[ Overview ksdk_platiom_ib | ip_ping_demo
< | =]
x
Messages File Line #
Changed setings forces a full rebuild =
Building configuration: ksdk_platiorm_lib - Delug
Updating build tree.
o
L | B
Build | Debug Log
—

Make the selected project (buld files as needed)

Errors 0, Warnings 0

Figure 5-3 lwip_ping_demo

4. Click Download and Debug. Wait for the download to finish.
5. Click the “Go” button to run the demo.
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5.3 Step-by-step guide for Keil

This section shows how to compile and run demos in Keil.

1. Open the workspace corresponding to different demos and different boards. For example, the
lwip_ping demo.uvmpw on Freescale Freedom FRDM-K64F platform under
<install_dir>/examples/frdmk64f/demo_apps/Iwip/lwip_ping_demo/ping_bm/mdk/
or the lwip_ping demo_freertos.uvmpw on Freescale Freedom FRDM-K64F platform under
<install_dir>/examples/frdmk64f/demo_apps/Iwip/lwip_ping_demo/ping_rtos/ping_freertos/mdk/.
These steps take lwip_ping_demo.uvmpw on Freescale Freedom FRDM-K64F platform for an
example.

r —
Er\work\SDKymeu-sdi\ibiksdk: _pla‘lfu'm_lih IR X

‘| File Edit View Project  Flash Debug Peripherals Tools SVCS  Window Help
NB A& & @]9 o] «o| P BRR|ESEGB B ot Hlaelale oo al
. B e | | ksok_platformiib Debuc[+] 4K | b B @ @9
Project L=
EI-@ WorkSpace
@ ksdk_platform_lib

B lwip_ping_demo

Project GBUUKS | {} Functi...‘ l].TempI..‘

Build Output

J-LINK / J-TRACE Cortex

Figure 5-4 Workspace

Build the ksdk platform_lib library.
Build the lwip_ping_demo.
Click Start/Stop Debug Session. Wait for the download to finish.

A

Click Run to run the demo.
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5.4 Step-by-step guide for the Kinetis Design Studio IDE and Atollic

TrueSTUDIO

This section shows how to compile and run demos in the Kinetis Design Studio IDE. The steps are
identical for Atollic.

1.

The Kinetis Design Studio doesn’t have a workspace. Create a workspace and import the platform/rtos
libraries and the IwIP demos. For example, ksdk platform lib under
<install dir>/lib/ksdk_platform lib/kds/K64F12

and .cproject for lwip_ping demo on Freescale Freedom FRDM-K64F platform under
<install dir>/examples/frdmk64f/demo_apps/Ilwip/lwip _ping demo/ping bm/kds/;

ksdk freertos lib under
<install _dir>/lib/ksdk_freertos lib/kds/K64F12

and .cproject for lwip_ping demo_freertos on Freescale Freedom FRDM-K64F platform under
<install dir>/examples/frdmk64f/demo_apps/Iwip/lwip _ping demo/ping rtos/ping freertos/kds/.

Note

For IwIP and MQX RTOS demos, in addition to the
ksdk_mqgx_lib_K64F12 and the demo project, import the mgx
_<board name> under <install dir>/rtos/mqx/mqx/build/kds and
mgqx_stdlib_<board name> under

<install dir>/rtos/mgx/mqx_stdlib/build/kds.

# C/C++ - Kinetis Design Studio [beta] - EAwork\project\workspace kds = | ||

Edit Source Refactor Mavigate Search Project ProcessorExpert Run  Window Help
New At=shifteN b |1 @ v 85 [~ @~ H - O - R @S £ -8 -G v e
Open File... Quick Access | = | %5 Debug
Close Ctrl+W = 0l|lFog @M= = El—

Close All Ctrl+Shift+W 4

e G An gutline is not available.
Save Ctrl+5

Save As...
Save All Ctrl+Shift+5
Revert

Move...
Rename... F2
7 Refresh s

Convert Line Delimiters To 3
Print... Ctrl+P

Switch Workspace 3

Restart
asks | B Console 22 | 5 Properties x RE | = =]
Import...

L B

Export... 9:22 PM Starting Processor Expert service

= C:\Freescale\KD5_1.@.1\eclipse\ProcessorExpert

Properties Alt+Enter  |rectory = C:\ProgramData\Processor Expert\PEXDRV_PE5_3
directory = C:\ProgramData\Processor Expert\PECache\9fedfafa
1 httpd.c [lwip_httpserver_demo/source] t license file = not used (no license file)

2 fsl_mecg_hal.h [ksdk_platfarm_lib/...] ©8:22 PM successfully started Processor Expert service

3 sys_arch.c [lwip_httpserver_demo/...]

4 fsl_clock_manager.c [ksdk_platform_...]

Exit
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4
Figure 5-5 Import project -1
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§E C/C++ - Kinetis Design Studio [beta] - E\work\project\workspace.kds = = = |

File Edit Source Refactor Navigste JeaschecBroisct o m

RS # Import I PR
Select R | e s e
[ Project Explorer 32 = Create new projects from an archive file or directory. M = 5
G:Dl L * -
Select an import source: An outline is not available.
[ |

4 [= General -
[ Archive File
[ Existing Projects into Workspace
(), File System
L Preferences

b= C/C++

i (= Component Development Environment

i = CVS

b = Git

I = Install

(= Processor Expert

[+ [= Remote Systems

m

b & RPM Bpi|#E-r5-=10
b (& Run/Dcbug
r (o Tacke d "
\feata
@ <Back | Nea> || Fnsh | [ Cancel
I
-
4 3

0 items selected

Figure 5-6 Import project - 2
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ﬂ C/C++ - Kinetis Design Studio [beta] - E\work\project\workspace.kds

oo
File Edit Source Refactor Mavigste Search Project ProcessorExpert Run Window Help
(i B & | & u g @~e @B~ ~- R -®@E Fr v e - |
| B
Quick Access | 5 | EEET) 35 0ot
[ Project Explorer 23] =8 = 8 |lgo SS}M » =0
R|le ~ ® v
b 55 ksdk_platform_lib An outline is not available.
b 5% Iwip_ping_demo

g; Problems @Tasks El Console 2 | B Properties

BB BE-ri-=n0
Processor Expert

Jun 3, 2014 6:19:22 PM Starting Processor Expert service -
System directory = C:\Freescale\kD5_1.8.1\eclipse\ProcessorExpert
User working directory = C:\ProgramData\Processor Expert\PEXDRV_PE5S_3

Internal cache directory = C:\ProgramData\Processor Expert\PECache\9fesfsfo
Processor Expert license file = not used (no license file)

Jun 3, 2014 6:28:22 PM Successfully started Processor Expert service

»
0 items selected C/C++ Indexer: (10%) )

Figure 5-7 Lib project and demo project
2. Build the ksdk platform_lib library.
3. Build the Iwip _ping_demo.

4. Open debug configurations and choose J-Link Debugging.
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Debug Configuraticns

Create, manage, and run configurations

LIRS

type filter text

[E] C/C++ Application

C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
C/C++ Remote Application

=]l

=] [

GDE Hardware Debugging

GDB OpenOCD Debugging

4 [c] GDB PEMlicro Interface Debugging
[5] wip_ping_demo Debug
[T] lwip_ping_demo Release

4 [E] GDB SEGGER J-Link Debugging
[] lwip_ping_demo debug jlink
[5] wip_ping_dema release jlink

= Launch Group

E

Filter matched 13 of 39 items

@

i/

Name: lwip_ping demo debug jlink

[=| Main| %5 Debugger | B+ Startup | B/ Source| = Commen

C/C++ Application:
debug/lwip_ping_demo.elf

Project:
Iwip_ping_demo

Build (if required) before launching

Build configuration:

Enable auto build
@ Use workspace settings

&

Variables.. | | Search Project...| [ Browse.. |

Browse...

Debug
] Select configuration using 'C/C+ + Application’

Disable auto build

Configure Workspace Settings...

5. Click the “Debug” button. Wait for the download to finish.

Figure 5-8 Debug Configurations

6. Click Resume to run the demo.

5.5 Step-by-step guide for ARMGCC and KDSGCC

1. ARMGCC and KDSGCC both use cMake to generate makefiles. Run the batch file (in the Windows®
operating system) or sh file (in Linux® operating system) to build projects. These steps use ARMGCC

as an

example.

2. Before building the IwIP demos in the KSDK, the driver library project should be built to generate the
library archives:

o

o

libksdk platform.a

libksdk platform_freertos.a
libksdk platform ucosii.a
libksdk platform_ucosiii.a
libksdk platform mqx.a
lib_ mgx.a

lib_mqgx_stdlib.a
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3. To build the platform library, change the current directory to <install_dir>/lib. libksdk platform.a for
TWR-K64F120M as an example under ksdk platform lib/ armgcc/K64F12, run build_all.bat to build
both debug and release lib.

For lib_mgx.a, change directory to <install dir>/rtos/mqx/mqx/build/armgcc/mqx_<board name>.
Separately run the build debug.bat and build_release.bat to build debug and release libs.

For lib_mqgx_stdlib.a, change directory to
<install _dir>/rtos/mgqx/mqgx_stdlib/build/armgcc/mqx_stdlib_<board name> and separately run the
build debug.bat and build_release.bat to build debug and release libs.

4. Change to the demo directory.

For example: <install_dir>/examples/frdmk64f/demo_apps/Iwip/lwip_ping_demo/ping_bm/armgcc
5. Run build_all.bat to build both debug and release projects.
6. Go to the debug/release directory to download and run the elf file using gdb.
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6 Revision History

This table summarizes revisions to this document.

Table 1 Revision History

Revision number Date Substantial changes
1 04/2015 Kinetis SDK 1.2.0 release
0 12/2014 Kinetis SDK 1.1.0 release
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