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Chapter 1
Introduction

This document describes in details how to use an NCF tool which contains three different methods aimed at
generation configuration files for FSL 8/16/32 bit MCU LIN Stack.

The information in this document is subject of change without notice and does not represent a commitment
on the part of NXP Semiconductors. The software describes in this document is furnished under a license
agreement and may be used or copied in accordance with the terms of that license agreement. No part of
this manual may be reproduced in any form or by any means, electronically or mechanically, including
photocopying and recording for any purpose without the express written permission of NXP Semiconductors.
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Introduction

1.1 Revision History

Table 1-1. Revision history

Revision Date Author Description
1.0 July 15, 2011 Cong Tran B26340 Initial release
1.1 October 12, 2011 Cong Tran B26340 Add new icons for save history features
New feature for multi timer selection for S12X
1.2 September 23, 2013 Cong Tran B26340 Add user manual for Wiondows command
prompt and standalone GUI
1.3 August 05, 2014 Cong Tran B26340 Add steps to add plug-in to CW compiler
1.3.1 June 01, 2015 Lan Bui B39392 Changed name of the LIN Driver Package to
LIN Stack Package
1.3.2 November 18, 2015 Lan Bui B39392 Add max_message_length in global definition
and support_sid field to network definition to
npf files
1.3.3 January 13, 2017 Dat Bui — B54556 Update to NXP copyright
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Introduction

1.2 Definitions, Acronyms, and Abbreviation

BSP Board Support Package
LDF LIN Definition File

LIN Local Interconnect Network
NCS Node Configuration Script
NPF Node Private file
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1.3 References

[1] LIN Specification Package, rev. 2.1, November 24, 2006
[2] LIN Stack User Manual Package, rev. 2.0.1, April , 2011
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Chapter 2
Overview

This chapter provides a general description on configuration data flow of LIN Stack and the role NCF tool in
generation configuration files.

This chapter contains sections:
e Configuration of data flow in LIN Stack

e Extension NCF to Eclipse plug-in.
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Overview

2.1 Configuration data flow in LIN Stack

The configuration data flow is described on Figure 2-1 where the node configuration .c and .h files based on
LDF file (see chapter 3.1 in [2]) and NPF file (see chapter 3.1 in [2]) are inputs for Node Configuration Tool
to generate Node configuration Code.

These node configuration .c and .h files are then together with Stack code (Stack source files and Stack
header files) compiled by the compiler to get the node Target image which is downloaded to the target
MCU.

Node Configuration

Tool
Node Configuration LIN Stack
Code (.c and .h) Code (.c and .h)

(Target DerivativeH Compiler/Linker )

Figure 2-1. Configuration data

The Node Configuration Tool contains three scripts used to generate Node Configuration Code (.c and. h)
Window Command Line, Standalone GUI and Eclipse Plug-in.

This document is aim at providing user how to use Eclipse Plug-in for both purpose of create new LDF and
NPF files by text or graphical and generate Node Configuration Code.

For further understanding how to use two remains scripts, refer to LIN release package version 3.0.
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2.2 Extend NCF to Eclipse plug-in

The Plug-in developed in Eclipse environment contains text and graphical editors used to create new LDF
and NPF files or import existing these files in a certain folder.

2.2.1 Software requirements

The Eclipse used in this document based on version 3.4 and the application is compatible with Eclipse CDT
3.4 or later / Code warrior 10 or later.

2.2.2 Limitations

In comparison with session 9.2 of LIN 2.1 Specifications [1], currently NCF plug-in GUI editor for LDF files
does not support definitions which are listed below

e Channel_name_def

e Node_composition_def

Signal_groups_def

Signal_encoding_type_def

Signal_representation_def

NXP Semiconductors 9



How to use Plug-in

Chapter 3
How to use Plug-in

The Eclipse plug-in contains text and graphical editor for user to create, modify existing configuration files
and generate configuration code. This section describes in detail two user interfaces text and graphical
editor to create LDF and NPF configuration files and generate configuration code.

The chapter contains sections:
e Plug-in setup
e Plug-in text editor

e Plug-in graphical editor

NXP Semiconductors
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How to use Plug-in

3.1 Plug-in Setup

The Eclipse plug-in for NCF tool is combined in the software package at the directory:
LIN_Package\NCFTool\Elipse_Plugin.

To use it, those are steps:
1. Copy the plug-in (.jar file) to the folder of CW: \Freescale\CW MCU v10.6\eclipse\plugins

2. Run CW execution file by Command prompt from Windows with —clean command:

& _[5[

C:WFreescaleWClW MCU viB.6Weclipseremd
Microsoft Windows XP [Verszion 5.1.26881

(GC>» Copyright 1985-2081 Microsoft Corp.

C:WFreescaleWCl MCU viB.6Weclipsercuwide.exe —clean

Figure 3-1: CodeWarrior 10 clean command

Note:

This NCF plug-in supports the both Eclipse CDT and CodeWarrior 10, but in this
document we just use Eclipse CDT 3.4 r2 to demonstrate (everything in
CodeWarrior 10 is similar).

The Code Warrior is displayed below with some new icons for plug-in tool:

B cic++ - KEAT 28_LIN_Masterflin_cfg/KEA128_Master. npf - CodeWarrior Development Studio
File Edit Source Refactor Search  Project  MOQ¥ Tools MWCF kool Processor Expert Run Window  Help

|

l='"‘ - 5%_ * (@ [Active] W @ e i" (2] =" 5? - k\\ ﬁ:\ - V-l';' -

NXP Semiconductors
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How to use Plug-in

3.2 Eclipse Plug-in text editor
3.2.1 LDF files Editor

Two input files which are required for generation configuration code are LDF and NPF files. In order to
create NPF files, the LDF must be existed or created first. If the LDF file or NPF is created in the Plug-in
text editor, they will be saved in the working folder with current working project.

3.2.1.1 Create LDF file by using LDF template

The Plug-in support a template for create ting LDF file which is based on LIN Configuration Specification in
LIN Spec2.1 [1]. The steps below show how to import the LDF template in text editor.

1. Create an empty project name “DEMO_XEP100” by click “New ->Project...-> Select C Project”

The screen for adding name of project is shown in the Figure 3-2

£ CIC++ - Eclipse SDK
File Edit Source Refactor Mavigate Search Run Project  Window  Help

- HE P S R R A SR R R R B [ oo+ |8 sava

- I R [T [

ﬁ s : i =% & C Project
C Project p— &

Create C project of selected tvpe [ EE

—

Project narne: | B eRe S

Use default location

Location: |D:'l,NCFCmd'l,ecIipseJ:uIugin_testZ'l,ecIipSEJJIugin_testZ'l,Working_Fqu Browse. ..

Project type: Toolchains: =5
E|Eb Makefile project -- Other Toolchain -- 8 -
. @ Empty Project GMU Autotaols Taolchain i

(= GRU Autotools

Show project bypes and toolchains only if they are supported on the platform

@ < Back [ Mext = H Finish ][ Cancel

0 items selected

Figure 3-2: Empty working project with name as DEMO_XEP100
2. Open a LDF template by right click to DEMO_XEP100 in Project Explore “New->Other...”
In the next Wizard, select LDF file in the LIN Node Configuration Files pop-up as in Figure 3-4.

NXP Semiconductors
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How to use Plug-in

& CIC++ - Eclipse SDK
File Edit Source Refactor Mavigate Search Run Project  Window Help

- HE RN S - v AT R C A R-® B0 = (B o+ |8 ava

Sy iEND I e
[ Praject Explarer &3 == Eq( ="
=
% Praject... EE
Go Into
[% File
Openin Mew Windaw |_<,> File from Template
2 Copy Chrl+C [ Folder
[B Paste Chrl+y G Class
¥ Delete Delete |£<|> Header File
Moz [ Source Fie
Rename... Fz .
6% Source Folder =] Propertles} =0
' = = = - FE o
uj,.ﬂ {rmport C Project &4 |§| GHBH G % B - O
Export...
= C++ Project
Build Project Default for project
Clean Project
& | Refresh F5

Close Project
Close Unrelated Projects

not run program "make™: Launching failed)

Build Configurations 4
Make Targets 4
Index L4
E¢ = Corvert To...

Run As 3
Debug As 4
Profile As L4
Team L4

e

Compare With
Restore from Local History...
Configure 4

Properties Alt+Enter

Figure 3-3: Select new working file to working project

Select a wizard

F—
<

‘Wizards:
| bype Filker bext

- AnthDT

MPF GPIC
MPF SCT mulki-interface
MPF 5CI single-interface

(= Plug-in Development
(== StringTemplate Wizards
[ User Assistance

£

®

Figure 3-4: Select LDF template

3. Click “Next >" button and name the LDF file as LIN_Example.ldf. Click “Finish >”" button to create
new template file. The template displayed in text editor is shown below

NXP Semiconductors
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How to use Plug-in

& CIC++ - DEMO_XEP100/LIN_Example.ldf - Eclipse SDK
File Edit Source Refactor Mavigate Search Run Project MCF kool Window Help

M B ®iakig-&8-Ee- PR B0 Q- & | F@ cic++ | & Java
X WARE-Nl & -
[ Project Explorer 23 = <=‘==;'> = T O 4 LIN_Exampledf &3 =0
B'bCDEMO_XEPIDD L R R R R A A A A AR A AR A AR AT AR A AR AR AT R T T TN A =
2 LIN_Example. ldf A o=
3 /% Description: LIN Description file created using . @)
4/% Created: MM LML HEKX
5/% Author:
6/% Version: 0.1
7/% Project:
g/
9ll."*****ﬁ****ﬁ****************************#****#****ﬁ?
10

11// Global Definitions

12 LIN description file:

13 LIN protocol wversion L

14 LIN language wversion "a.1v:

15 LIN speed = <baudrate> kbps:; // baudrate (1.0-20.0)
16// End of Global Definitions

17
15 Nodes // Nodes Definition
194
z0 Haster:
21 <masSTer_name>, /) master node name
2z <time baser ms, // time base (real) b
>
Text editor | GUT editor
[LProbIems 2 Tasks | B Console 2 E Properties =0
-Build [DEMO_XEP100] &4 4 |§| CHEREG: = B -9+
A
#+%%% Build of configuration Default for project
DEMO XEP100 *##%#
-

i g

Figure 3-5: A LDF template in text editor

4. After LDF template is opened in text editor mode, it is ready for editing the file by your own.

3.2.1.2 Open an existing LDF file to Project Explorer

If an LDF file exists somewhere in your computer, it is easy to import that file to the working project. The
mechanism of plug-in is to create the link of the file and add that link to Project Explorer of Eclipse.

The example below shows adding a LDF file named “LIN21.ldf” stored in the directory
“‘D:ANCFCmd\SamplelnputFile\DiagClass1”

1. Click to “File” in menu tool bar
2. Select “Open File”
3. Select the file in the directory and click “Open”
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Open File
Lok, jm; |lf) DiagClass1 V| Q 3 e -

EELkvePSim. IdF
FZLCTMaster. Idf

&

My Recent
Documents | ETLLINDiagnastic.ldf

ﬂ Master_Master_xep100_LINZ1.npf

ﬂ Master_Mode_9s1Z2xepl00_KWPSim, npf

ﬂ Master_Mode_9s12xepl100_LINZ0.npf

ﬂ Master_Mode_9s12xepl00_LINZ1.npf

ﬁ Master_Mode_9s512xepl00_TurnIndicator. npf
ﬂ Master_Mode_%s12xepl00_xXGATE_LINZ1.npf
|| Slave_9s08el32_slic_LINZ1.npf

ﬁ Slave_Mode_9s08dz128_LINZ1.npf

ﬂ Slave_Mode_9s12xep100_LIMDiagnostic, npf

»11 || Slave_QD4_GPIO_LINZL npf
kdy Computer

w

Dezktop

2>

My Documents

iﬁ'FTurnIndicator.ldF

File name: |LINZ1 I v | gpen |

u# w | [ Cancel ]

Ay Metwark Files of type:

Figure 3-6: Dialogue to select external LDF file

4. Confirm to add the file to working project.

\  This file does not belong to any projects. Do you wank bo create a link to this

\__1:() file or Folder contain this File?

I oK l [ Cancel ]

Figure 3-7: Confirm open the file in internal or external mode
If click “OK” the plug-in will create a link to a file to the project and serve as internal mode.
If click “Cancel”, the plug-in will open the file and serve as external mode.
Note:

The internal or external modes of LDF file are not different in term of using. This category is only
valuable when applied for NPF file where the configuration code is located in the same working folder
or external folder.

5. Select folder to store the link

& Select container to make link in. E|

Choose parrent Folder and name of link Folder then dlick Ok.

Container: | [DEMO_XEP100 | [Browse... |

Create link For?
("rthe Folder that contains this file(DiagTlass1),

@3

l O H Cancel ]

Figure 3-8: Select folder to store link in working project

The dialogue contains two options: create the link for all other files contains in the same folder and
create the link for this file only. The default option is for this file only.

After step 5, the text editor screen is shown as Figure 3-9 below

NXP Semiconductors
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& C/C++ - DEMO_XEP100/LIN21.1df - Eclipse SDK

File Edit Source Refactor Mavigabe Search Run Project  NCF tool  Window Help

1 wil 7 G ais¥% g6 d-e- P R-B B0 Q- & | F@ cic++ |8 1ava
& ; < -

L7 Project Explorer &2 = 5 ¥ T O] 47 LIN_Example.|df or LINZLIF 52 =0
ER= DEMO_XER100 1 I/ i GLOBAL DEFINITICNS-——-——-—————— wf s
u LIM_Example.|df 2 LIN description file: o=
i LINZ1.IdF 3 LIN protocol version = ®
4 LIN_language_wversion = ma.ir;
5 LIN speed =
6% —mm e HNODE DEFINITICHNZ-——-——-————- w
7Hodes |
=] Haster:
9 SeatECT,
10 5.0 s,
11 0.1 ms:
1z Slaves:
13 Motorl,
14 Motora:

17 3ignals {

15 /% Signal name : Fize, Init,

19 MotorlErrorCode H g, O=x0,

20 MotorlErrorWalue HE = Ox1,

21 MotorlLinError H 1, 0x0,

zz MotorlSelection P2, oxo, ¥

£ >

Text editor | GUT editor

[;_, Problems E Tasks E Console &2 = Properties =g
C-Build [DEMG_REP100] a2 5 |§| CEEEE =B~ -

>

##*% Enild of configuration Defasult for project
DEMO XEP100 **#+

: g°

Figure 3-9: External LIN21.1df file in text editor mode

3.2.2 NPF files Editor

Once LDF file has been created, it is ready to create NPF file. The reason why LDF file must be created first
is the NPF file will include the file to a field in configuration.

3.2.2.1 Create NPF files by using template

The plug-in supports some templates for each type of NPF file which is listed below

NPF for GPIO interface

NPF for SCI interface with single LIN channel
NPF for SCI interface with multiple LIN channels
NPF for SLIC interface

To create a NPF template:

1.

2
3.
4

Right click to working project in Project Explorer where the file will be located.
Select “New > Other ” or short key “Ctrl + N”

In the list of template, select suitable template and click “Next”

Add suitable name for NPF file and click “Finish” button

In this example, the NPF file is named as “XEP100_Master”

NXP Semiconductors
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& C/C++ - DEMO_XEP100/XEP100_Master. npf - Eclipse SDK
File Edit 3Source Refactor Mavigate Search Run Project MCFtool  Window  Help

I [3~ (SREREEFER SN - AN AN RN C A KRB -0 Q- | T i+ | & 2ava

™ P iE W SRR

[ Project Explarer 22 = 5 T T O 4% LN Exampleldf o LINZ L IdF o YEP100_Master.npf 53 =0l

=

B'bCDEMO_XEPIDU 1/#%% GENERAL DEFIMNITICH ###/ G -
e LIN_Example. 14F 2 LIN node config file: o=
i LINZ1IdF 3/%%% MCU DEFINITION #%%/ @®
e ¥EP100_Master.npf 4meu { /% Must check the correct MCU namwe */

5 meu_name = <MCU_ name>;

& bus_clock = <bus_clocks>; /% Freguency bus of systen
7 ®gate_support = <yes/nox; /¥ Support EGATE Co-Proc
g}

o/ **r NETWORE DEFINITION **+*/

10 network {

11 idle_timeout = <time_out_seconds>s;
iz diagnostic class = <diagnostic serwvice class suppor
13 «<Network nawes{
14 node = <Node name:; /% IName of node de
15 file = "<1ldf file name:>"; /% Path to LDF file
16 interface name = <Interface names>; /% LIN Har
17
15 ¥
19
203 M
< >
Text editor | GUI editor
BAProbIems E,Tasks & Conscle 52 = Properties =0
C-Build [DEMO_XEP100] Iy |§D| '—E Eﬁ G 2 B~-r-
~
*%*% Build of configuration Defsult for project T
DEMO _XEP100 *#%#%

£

Figure 3-10: NPF file template in text editor mode

3.2.2.2 Open an existing NPF file to Project Explorer

Similar to section 3.1.1.2, user can open an existing NPF file to working project in Project Explorer. The
example below shows example of opening the file named “Master_Node_9s12xep100.npf”

NXP Semiconductors
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++ - DEMO_XEP100/Master_Node_9512xep100_LIN21.npf - Eclipse SDK

File Edit Source Refactor Mavigate Search Run Project NCFtool ‘Window Help
iU R S g8 @- (R B F-0O Q- £ [ crors |82 ava
@&'UH‘-} i LR
[ Project Explorer &2 <fg> =0 ,-;‘; XEP100_Master.npf K_:;" LINZ1.IdfF (.;, Master_Mode_9s12xepl &3 > =0
B'bCDEMO_XEPIDD 1/%+%%* GENERALL DEFINITICH +#%/ L]
."’r LIM_Example.|df 2 LIN node config file;
LIMZ1.Idf 3
Master_Mode_9s1Z2xepl00_LINZ1.npf 4 /#%% MCU DEFINITION +%%/
‘vr WEP100_Master.npf Smou {
5] mou_nsme = MCS31ZXEP100;
7 bus_clock = §0000o0o0;
g XgAate_support = no;
]
10 /+%% NETWORE DEFINITICH #*w%+/
11lnetwork {
1z idle timeout =5 =s;
13 diagnostic_slass = 2:
14 RCR1 {
15 node = LINMaster:
16 file = "LINDiagnostic. ldf™;
17 interface name = LID;
ig H =
193 T
20 /%+%* INTERFACE DEFINITICH #*#%+/
21 interface {
Z2 LIO {
23 type = SCI;
24 device = 512 =scil;
25 resynchronization Support = no;
za i
27}
28 /%+%%* LIN HARDWARE DEFINITICH *@#+%/
29 /% Sci config */
F0sci f
31 312 _seild
3z sci_channel = 1:
33 pin_assign = no;
g rx_pin = N/L:
35 tx_pin = N/L: |
36 ¥
3734
38 /%+%* TIMER DEFINTICH #*#+/
39 timer v
< I | 3
Text editor | GUI editor |
E_gProbIems v&“—'ﬂasks B console &2 EProperties} =0
C-Build [DEMO_XEF100] @ @ |§| ﬂ Q'—E -l_‘} E - rﬁ -
A
##%*% Build of configuration Default for project DEMO XEP100 3
TEEE T
bl
E<>

Figure 3-11: External NPF file in text editor mode.
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3.3 Eclipse Plug-in graphical editor

Graphical editor is one of outstanding feature in the Plug-in where user can convert text editor to graphical
modes and via verse. This section aims at showing graphical editor for LDF and NPF files.

3.3.1 LDF file graphical editor

Based on LDF file template has been created in the section 3.1.1, click tab to change mode from text to GUI
editor at the bottom of editor screen. The steps below show completed example to create LDF file by
graphical editor mode.

1. Click to “GUI editor” tab

& C/C++ - DEMO_XEP100/LIN_Example.Ldf - Eclipse SDK =3
File Edit Source Refactor Mavigate Search Run Project  MNCFtool  Window Help
Wil O &isEig-a g @ PR B0 Q- B |BE e+ | & ava
™ - E [ & -
|.—[\jProject Explorer 23 = <;==g> =T O || 4 LIN_Example.Jdf 52 =8
B'bCDEMO XEPIDD 1ll."ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'*t*t*t*t*t*t*t*t*t*****?A E
. P O—
7 LIN_Example.|df 2/ o=
3 /% Description: LIN Description file created using @
4 /% Created: KX KK XKXX
5/% huthor:
6 /% Version: 0.1
7/*% Project:
g/
9ll."ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'ﬂ‘ﬂ'*t*t*t*t*t*t*t*t*t*****?
i0

11// Global Definitions

12 LIN _description file;

13 LIN protocol wversion LI

14 LIN_language_version LI

15 LIN speed = <baudrater kbps; // baudrate (1.0-20.0)
16 // End of Global Definitions

17

18 Nodes // MNodes Definition

19 ¢

20 Master:

z1 <mAster nawer, /7 master node name
zz <time haser ms, // time base (real)

Texk editor | GUT editor

[3_\ Problems *2. Tasks | B consale 52 = Properties =0
-Build [DEMO_XEP100] o 4 |§:>| FRilk = B-r9-

*#+#%% Build of configuration Default for project
DEMC XEP100 **%#%

;e

Figure 3-12: Select GUI editor tab

2. In the first dialogue of GUI editor, an error appears as in Figure 3-13 .The reason that the LDF file
in text editor mode has no information or information is incorrect.

Error occur, details as bellow, Do you really want to continue?
- Press Continue to switch to GUIL editor, Error data will be rermoved.
- Press Go back to go back to Text editar,

l Continue ] ’ Go back

Figure 3-13: Error dialogue in first time

3. Click “Continue” button to continue in GUI mode. The GUI editor displays as

NXP Semiconductors
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ECiC++ - DEMO_XEP100/LIN_Example. ldf - Eclipse SDK
File Edit Source Refactor Mavigate Search Run  Project MCF kool Window Help

En R -RSER- R S - AL ANTAC A é 0 Q- | B oo+ |8 gava

& z © o

L[ Project Explarer &5 = 5 7 T O] 4% HIN_Exampleddf 52 7 LINZLIF ve Master_Node_Ss1zxepl & =N
=

LIN Definition File

LIN_Exarnple. ldf
@ LIN2L
i@ Master_Mode_9s12xepl00_LINZ1.npf

Global definition

s EP100_Master.npf Pratocol version: 21 v
Language version: 2.1 hd
Speed: Iﬁ 0.0 kbps

Node definition

Signal definition

Unconditional frame definition
Event trigger frame definition
Sporadic frame definition
Mode attribute definition

£
Text editor | GUI editor
[ Problems | ] Tasks | B Conscle 52 . E Praperties A ) rg~- =0

LIM Mode Configuration Console
cow. freescale.neftools. . wodels. 1df. LDFSeriptledlSe? [npfletwork=

Error: LIN Exsmple.ldf line: 15 "baudrate"- Jyntax Error...

;linbescriptionFile=<null>, linProtocolVersion=<null>, linLangua

£ >

: O 0 items selected

Figure 3-14: GUI editor for LDF file

3.31.1 Global definition

4,
and “Speed = 9.6kbps”.

Note:
Speed for J2602 protocol is fixed with value 10.417 kbps

Global definition S
Protocol version: 2.1 v
Language version: 2.1 hd
Speed: = 9.6 kbips
Figure 3-15: Global definition editor
3.3.1.2 Node definition
5. Select tab “Node definition” and add name for master node and “time base”, “jitter” values

Node definition

IMaster Slaves
Mame: = | LIN_Master

Time base: = |5 ms

Titter: = |01 ms

In the “Global definition” tab, select value for “protocol version = 2.1, “Language version = 2.1”

NXP Semiconductors
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Figure 3-16: Add information for master node

Note:

The fields “Bit length” and “Tolerant” are enable only in J2602 protocol.

6. Click button to create slave nodes. In this example, two slave nodes are created with name
Motorl and Motor2

Node definition ES
Master Slaves
Mame: 5l [L_master ¢

_ = Matorz2
Time bass: [@ |5 ms
Titter: ER ms

Figure 3-17: Create slave nodes in the network

3.3.1.3 Signal definition

7. Select tab “Signal definition”, click button to create new signal data. In the new dialogue, add
information for Name of signal, signal type, initial value, Publisher.

For selection Subscriber, click button @ to add Subscriber data as below

New signal @|
New signal
Marmne: =l | Motors_speed Publisher: LIN_Master hd
Type: Subscriber(s):
e iy avaictle: | N -
Size: 2w | bit
Iritial walue: & [0 Current: = |Motarl
Motor2

Figure 3-18: Editorial signal dialogue

In this example, the list of signals created is shown as in the Figure 3-19.

Signal definition &
Iarme Size...  Type  Publisher Subscriber(s) Init walue A —
Motorl_termnp a Scalar  Motorl LIMN_Master a]
Maotar2_termp o] Scalar Motor2 LIM_Master 0 -
Motarl_pos_error 1 Scalar  Maotorl LIMN_Master u]
Motor2_pos_error 1 Scalar Motorz LIMN_Master u] -
Motars_direction 2 Scalar  LIM_Master Motor2, Motor 1 0
Motor2_pos 16 Array MotorZ LIMN_Master 0,0

Motarl_pos 16 Array Motorl LIM_Master 0,0

Motor2_speed_setting 16 Array LIMN_Master Maotorz 0,0 v

Figure 3-19: List of signal definition

3.3.14 Unconditional frame definition
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8. Select tab “Unconditional Frame definition”, the expanding item for frame editor is appeared,

click button to create new frame for the network.

Edit unconditional frame: Control_Motor1

Edit unconditional frame: Control_Motorl

Mamne: Contral_Motord| PID: [& | 10
Publisher: LIM_Master w Size: 3 w | byte
Availabile:

Avalable signal(s):  |Mohor2_speed_setti » | Offset: &

Contain signal(s):

Marme Size Offset
Motors_direction 2 u]
Motorl_speed_setting 16 =]

Figure 3-20: Editorial unconditional frame dialogue

The completed frame definition in this example is listed below

Marne
Control_Motorl
Motorl_update
Motor2_update
Motorl_ETFCollision
Motar2_ETFCallision
Control_motor2

Unconditional frame definition

D Publistied by Size... | Signal(s)

10 LIM_Master 3 Motors_direction,Motarl_spe. ..
11 Motorl 3 Motorl_temp,Motorl_pos

12 Motor2 3 Motor2 _temp,Motor2_pos

30 Motaorl 4 Motorl_pos_errar,Motorl_pos
31 Maotorz 4 Motor2_pos_error, MatorzZ _pos
13 LIM_Master 3 Motors_direction,Motor2_spe. ..

Figure 3-21: List of frame definition

3.3.1.5 Event trigger frame definition

9. Select tab “Event trigger frame definition”, the expanding item for frame editor is appeared, click

button to create new frame for the network.
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Edit event triggered frame: ETF_Collsion_Frame

Edit event triggered frame:

Mame: = |ETF_CDIIsiDn_Frame | PO [

Collision resalving schedule: =l | ETF_Collsion_table V|

Avaiable frames: | v|

Associated framels):

=l Marne jin] Size(byte)
Motorl_ETFCallision 20 4
Motor2_ETFCallision 21 4

Figure 3-22: Editorial event trigger frame dialogue

Note:

The “Collision resolving schedule” can be edited or selected from the
existing a schedule in the “Schedule table” definition.

The completed frame definition in this example is listed below

»

Event trigger frame definition

fNarne Resolving schedule 1D Associated frame(s) 0
ETF_Collsion_Frame ETF_Collsion_table 40 Motorl_ETFCollision,Motor2_ETFCallision

Figure 3-23: List of event trigger frame definition

3.3.1.6 Sporadic frame definition

Similar to event trigger editor, select tab “Sporadic frame definition”, the expanding item for frame editor is

appeared, click button to create new frame for the network

Edit sporadic frame: Sporadic_Control

Edit sporadic frame: Sporadic_Control

Frame name: =l | Spaoradic_Contral |

Available frames: | v|

Frame group: = Frame narme D Size (byte)
Contral_Maotorl 10 3
Control_matar2 13 3

 Cancel

Figure 3-24: Sporadic frame dialogue

The completed frame definition in this example is listed below
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Sporadic frame definition

MNarme Associated frame(s)
Sporadic_Control Control_Motor 1, Control_rmotor2

cNe ,

Figure 3-25: List of sporadic frame definition

3.3.1.7 Node attribute definition

10. Select tab “Node attribute definition”, the expanding item for frame editor is appeared, click
button to create new frame for the network.

Edit node attribute: Motor1 El
Edit node attribute: Motorl
Mame: Configured MaD: L& |1
Protocol version: v Initial MAD: [z |10
Product 1D FaLlt state signals
Supplier ID: 1000
Functian 1D 10
Wariant 1
Response error: Motorl_pos_ern v
P2 mmiin: [& | 1000 s M_As timeout: |& | 1000.0 s
ST min: & 200 ms M_Cr tirneout: [& | 1000.0 ms
Comnfigurable frames
Available frames: v
Frame name PID [Miessage. ..
Control_Motorl 10
Motorl_update 11
Control_motor2 13
ETF_Callsion_Frarne 40
Motorl_ETFCollision 20

Figure 3-26: New node attribute dialogue

The completed Node attribute definition in this example is listed below

MNode attribute definition

»

Marme Protocol - MAD Product ID Response error )
Motorl 2.1 1 1000, 10, 1 Motorl_pos_error .
Motor2 2.1 2 2020, 20, 1 MotorZ _pos_error

Figure 3-27: List of Node Attribute definition

3.3.1.8 Schedule table definition

Schedule table definition contains features for creating normal schedule table and Node Configuration and
Identification.

11. Select tab “Schedule table definition”, the expanding item for frame editor is appeared, click

button to create new schedule tables for the network.
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12. Type name of table in the “Name” filed

13. In the combo box of Item type, select type of frame will be added to this table as shown in Figure
3-28

MNew schedule table E|

New schedule table
MHame: = | LIM_initable

Itern type: Frame ~
Schedule tabl

AzsignMAD
Frame: ConditionalChangeMaD
Datalump
Dilay! SaveConfiguration
AssignFrameldRange
FreeFormat
AssignFrameld
=
Schedule table items:
Command Dietails Delay (ms)

Figure 3-28: New schedule table dialogue

The completed Schedule table definition in this example is listed below

Schedule table definition #
Marme Frame(s) p
MotorControl Control_Motor1, Control_motor2
ETF_Callsion_table Motorl_ETFCollision,Motor2_ETFCaollision p—
MotorsUpdate Maotorl_update,Motor2_update
LIM_Initahle AssigniMaD, SlaveResp, AssignMAD, SlaveResp -
Q

Figure 3-29: Completed schedule table definition
NN A SR

14. Select icon “NCF”» HVslidsts LOF or WP Fie. | ¢ \ alidate the LDF file we have created already.

15. Convert to text editor to see the file in text mode.
Note:

As mentioned in section 2.2.2, some fields of LDF files will be further
implementation with the reason that the data in these definitions are not
utilized in LIN Stack currently.
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3.3.2 NPFfile graphical editor

Based on NPF file template has been created in the section 3.1.2, click tab to change mode from text to GUI
editor at the bottom of editor screen. The steps below show completed example to create NPF file by
graphical editor mode.

1. Convert to graphical mode Texteditar | GUI editor

In first glance, you will see an error due to no information in the NPF file from text editor as

Error. E|

Error occur, details as bellow, Do you really want to continue?
- Press Continue to switch to GUI editor, Error data will be removed.
- Press Go back to go back to Text editor,

Error: XEP100_Master.npf line: & "bus_clock"- Syntax Error. ..

Figure 3-30: Error message for NPF file in the first glance

2. Click to “Continue” button to edit NPF file in graphical mode.
Note:

All errors must be fixed before switch from text to GUI and
GUI to text.

3.3.2.1 Global definition

3. Inthe first tab of graphical editor, add general information for NPF file.

The example as shown in Figure 3-31 defines the NPF for MC9S12XEP100 MCU with bus
clock of 8BMHz, no XGATE support, diagnostic class 3, Idle timeout for LIN bus is 5s, Autobaud
support not supported, Multi-timer channel disabled and Message length (that is
max_message_length) 106 bytes.

Global definition

MCU name: IMCQSlEXEPlDD v] Idle timeout: [z 5 ]
BUS clock: [z 8000000 Hz  Mulb-timer channel [C]  Diagnostic class:
¥GATE support: [ Message length: [ 106  bytes

Figure 3-31: Global definition

3.3.2.2 Hardware definition

4. Select “Hardware definition” tab to create HW interface and channel if existed. HW interface
include SCI, SLIC and GPIO. In SCI, some MCUs contain more than one channel.

The list of available SCI channel for each MCU is defined in the selected list of creating new
HW dialogue.
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5. Click to button to create new hardware channel

X

New hardware

Marne: =1 | sci_channell
Type:
®sa Osuc OGRIO
Channel; v

Figure 3-32: New hardware dialogue

6. If you are expecting to create this NPF file for multiple LIN channels, create more than one
hardware channel in this definition. The scope of this example is to create a note in single LIN
channel which is linked with LIN_example.ldf file we have created previously.

7. Click “OK” button, the list of hardware channel is shown in Figure 3-33

»

Hardware definition

farne Type Channel PIM assign = RX T

sci_channell SCI 1 MNo YA NS A

Figure 3-33: List of hardware definition

3.3.2.3 Interface definition
8. Select “Interface definition” tab to create new interface for this node
New interface ]
Mame: =) | LIML
Device: sri_rhannel1 v
Type: SCI

Resychronization suppork: |:|

Figure 3-34: New interface dialogue

The interface definition dialogue contains a field for section “Resynchronization support” which is
applicable for slave node only and with specific MCUs: 9S08DZ60, 9S08DZ128, 9S08EL32,
9S08SG32, 9SO08MP16.

9. Click “OK” button, the list of interface is shown in Figure 3-35

b3

Inteface definition

Narmne Type Device Resynchronization support
LIM1 SCI sCi_channell no

Figure 3-35: List of interface definition

3.3.24 Network definition
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This is the final step to create NPF file.

10. Select “Network definition” tab to create new network for this node

11. Create new network by clicking button .

12.

MNew network - — @
Name: 5l o Node name:
Suppert 51D
[] Assign NAD (0xB0) Read data by identifier (0:x22)
Assign frame identifier (0xB1) [ Write data by identifier (0x2E)
Read by identifier (0xB2) Session control (0x10)
[] Conditional change NAD (0xB3) 17O control by identifier (0:2F)
[] Data dump (0xB4) Fault memaory read (0x19)
Save configuration (0xB&) Fault memory clear (0:14)
Aszign frame identifier range (0xB7) Target reset service (0xB5)
User define service
Mame SID
Service detail
Service name: = SID number: = oK
[ Ok [ Cancel ]
L = —r

Figure 3-36: New network dialogue

The dialogue shows information for the node to select from the Combo box. Click to pop-up menu
to see available for LDF file, name of the node in LDF file that current node participate in, and
Interface utilized in the node.

User can choose SID that the current node should support. Some SIDs are dimmed because LIN
Stack support them by default, since these SIDs are mandatory according to the diagnostic class
of the current node. Users can choose to support optional SID (e.g. Assign NAD SID) by checking
the option box of that SID. If users do not want to support optional SID (e.g. Assign NAD SID),
they just leave the box of that SID unchecked as default.

For Diagnostic Class lll, users also can define User Defined Diagnostic Services. Create new

User Defined SID by clicking button. Users can input Service names and SID numbers as
decimal values, e.g. User_SID_01is 174.

Uzer define service

Marne SID
{User SID_01 174
Service detail

Service name:

E | User sID M1 SID number: = | 174

Figure 3-37 User Defined SID

13. Click “OK” button, the list of network is shown in Figure 3-37
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Network definition
Name LDF file Node Device SID
LI0 LINZ21.1df SeatECU 512_scil 0xB2, 0xBob, 0xB7, 0x22, 0x10, 0x2F, 0x19, 0x14, 0xBO, 0xB3, OxAE

Figure 3-37: List of network definition

3.3.3 Generate configuration code

After completion creating NPF file, it is time to create configuration code (.h and .c).

14. Click the button %+ in the tool bar and select destination folder to store output file

& Choose output folder
Process success, Flease choose container ko write output files,

Output Folder: | JDEMO_XEP100flin_cfg 2 | B

I Ok, l [ Cancel ]

Figure 3-38: Generation configuration code dialogue

15. Click “OK” button, the final configuration code is shown in Figure 3-39

& CIC++ - DEMO_XEP100/lin_cfgflin_cfg.c - Eclipse SDK

File Edit Source Refactor Mavigate Search Run Project  Window  Help

 [9- & & g et - KRB B0 Q- B | G croe+ |8 2ava
S|

g L SE W e e

(25 Project Explorer 53 = q:p T O | 47 LIN_Example.Idf s XEP100_Master.npf ] lin_cfa.c £3 i =8
B 'bc DEMO_XEPIDD 19 B i e e i i e i e e i e e e e e el
== lin_cfg 20 E}l:i.nclude "lin cfg.h" | g:
€] lin_cfg.c ? Ziftinclude "lin.h™ = @)
[0] lin_cfg.h 2z /% Mapping interface with hardware */
[H] fin_hw_cfg.h 23
u' LIM_Exarnple.|df 24 const lin hardware nawe lin virtual ife[LIN NUM OF IFCS]
e LINZ1 I 25/ % Low level response huffer */
\,,E Master_Mode_9s12xepl00_LINZ1.npf 261 u8 lin 1ld response huffer [LIN NUM OF IFC3][10]:
- WEP100_Master,npf 27
28 /* Successful transfer flags */
291 ug lin suecessful transfer [LIN NUM OF_IFC3]:
30/%* Error in response */
311 uB lin error_in response[LIN NUM OF IFC3]:;
32 /% Goto sleep flag */
331 ub lin goto_sleep flg[LIN NUM OF IFC3];
34 /% Next transwmit tick =/
351 uf lin next_transmic[LIN_NUM OF_ IFCH];
36 /% lin word status */
37 lin word status_str lin word status[LIN NUM OF IFC3]:
38 /% current pid 7 v

< | 3

j- — o

N

&Problems '2. Tasks | Bl Console 2 =l Properties 5 Eﬁ i)

LIM Mode Configuration Console
Generate completed. Output files already writen in folder: /DE«:

154

o® Writable Smarkt Insert 20:1

Figure 3-39: Configuration code for XEP100
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