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Introduction

With the continued increase in communications within the Automotive
environment, car manufacturers are resorting more and more to serial multiplex
bus systems. Controller Area Networks (CAN) continue to dominate, but many
applications are now being designed around the Local Interconnect Network
(LIN, reference 1).

To support this requirement, Freescale have designed a range of devices,
development boards and software applications to facilitate the migration to LIN.

This application note will focus on the following:

1. Hardware: HC908EY16 Sample Evaluation board

— A pcb designed to ease new application development when using
the HC908EY16.

— LIN Physical Interface

— On board Programming

2. Software: Demonstration of LIN functionality

— Use of the Metrowerks LIN Software Drivers
— Monitoring LIN activity
— Interfacing a LCD display with the Sample Evaluation Board
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Hardware: HC908EY16 Sample Evaluation board

General Overview

Clock, Reset & IRQ
Options

Power and LIN
functionality

The HC908EY16 Sample board has been designed to allow the user an easy
development path with the EY family of parts.

Central to the board is the 44 pin HCO908EY16. Each of the user pins (Ports A
through E) is brought out to Single In Line Headers (P3 & P5). This is to allow
the user to easily interface with much of the functionality of the EY16.

On board LEDs (on Ports A & D) are provided for general application use.

The EY16 is capable of running from a variety of clock sources: internally from
the Internal Clock Generator (ICG), externally from a crystal source (from
32KHz up to 8MHz), or from an external oscillator module. This board allows
the user to develop applications using any of the three options.

When using the on board crystal, it is necessary to make the link from pin 11 to
pin 13 on P4 and also from J2 pin 1 to pin 2. If using a clock source such as the
on board 9.8304MHz canned oscillator, these links should be removed. This
allows easy clock selection between the different sources.

Power on reset is provided on the board, as well as a reset switch (S2).

The IRQ pin is used on all Freescale HCO8s to select between Monitor mode
and User mode. Link J1 allows the user to select the required mode. Its default
position is from pin 1 to 2. If using the Cyclone (see later text), this link should
be removed.

Power can be provided in two ways: either 12V through the Battery Input
Connector (B1) or 12V through the LIN Interface Connector (P2).

This LIN Connector is a three pin header, which is the requirement for
connection with a LIN Communication network (two power lines & single LIN
communication wire).

Whilst the HC908EY 16 is designed as a general multi-purpose MCU, it does

have several features to simplify LIN interaction. These include an Enhanced
SCI module (with a special timer functionality for break detection & generation)
and the ICG (no external crystal required).

With these LIN features in mind, a LIN Physical Interface (MC33399) has been
included on the pcb. It is enabled by a port pin (PTB5 high) and can be
configured as either a Master or Slave node. If D1 & R4 are fitted, then the node
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Hardware: HC908EY16 Sample Evaluation board

will act as a LIN master; if D1/R4 are omitted, the node defaults to slave status.
This behaviour is more fully described in the LIN specification (reference 1).

This option configures the hardware as a Master or Slave. For complete master
or Slave status it is still necessary to configure the software appropriately.

The HC908EY16 Flash device can be quickly programmed on this Sample
board from two sources: the RS232 connector & the Cyclone Header.

If using the RS232 connector (P1), the following steps are recommended:

1. Power down the board

Ensure that the Cyclone is disconnected

Remove the P4 pin 11 — P4 pin 13 connection

The canned oscillator should be fitted

Connect a serial cable from P1 to the serial port on the PC
Connect J1 pin 2 to pin 3 (connects high voltage to IRQ)

Power the board (via switch S1)

Launch CodeWarrior and follow the on screen guide (reference 2)

© N o bk wDN

Once the Flash is programmed, code can be executed and debugged using the
CodeWarrior environment or the user may choose to disconnect the debugger
and run from Flash. Please be sure to select the correct crystal option and IRQ
configuration (typically J1 pin 1 — pin 2 connected) in either case.

If programming using the Cyclone (reference 3):

1. Power down the board
Remove the P4 pin 11 — P4 pin 13 connection
The canned oscillator should be removed

P wD

Connect J1 pin 1 to pin 2 (connects Vdd to IRQ — Cyclone will override
as appropriate)

Connect the Cyclone to the 16 pin header (P4)
Connect the Cyclone to the PC as per the User guide (reference 3)

N o o

Power the board (via switch S1)
8. Launch CodeWarrior and follow the on screen guide (reference 2)

Again, code can be executed and debugged using the CodeWarrior
environment or the user may choose to disconnect the debugger and run from
Flash. If the Cyclone is used, it should be configured to provide the on board
clock.
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Software: Demonstration of LIN functionality

General Overview

Use of the
Metrowerks LIN
Software Drivers

Monitoring LIN
activity

The application developed on the HCO908EY 16 Sample board makes extensive
use of the Metrowerks LIN drivers (reference 4). These drivers take care of the
interfacing between the Enhanced SCI module of the EY16 with the LIN bus.

LIN drivers have been developed for many Freescale MCUs by Metrowerks and
these drivers are available to customers. The LIN drivers used with this
HC908EY 16 application are currently in the testing stage of the Software Life
cycle: the final production version should be sought when developing future
applications.

When installing the LIN drivers, they automatically create a sample LIN project
which may then be either cloned or edited. Once these drivers are included as
part of the project, many functions are available to the user, but this application
only makes use of the following:

LIN_Init Software initialisation of driver (eg resets counters)
Hardware initialisation of the ESCI (Baud rate, Tx pin, etc)

LIN_GetMsg The LIN drivers utilise the ESCI to automatically update
various data buffers if activity has occurred on the LIN bus.
This routine is used to extract that data from these registers.

LIN_PutMsg Not used in this application, but allows data to be written to
the LIN bus when prompted by the Master.

LIN_DriverStatus &

LIN_IdleClock These two functions are used together to determine the
length of inactivity on the bus. Particularly useful in low
power applications where the application may need to go to
‘sleep’ after particular timeout periods.

The main software loop of this application constantly monitors the LIN bus for
activity. If no activity has been detected for greater than a timeout period
(LIN_IDLETIMEOQUT is specified in the LIN header file slave.cfg by the user),
then a simple ‘No Messages’ is written to the LCD display.

If activity is detected, Port C bit 2 is monitored to determine which message id
will be processed. This application only looks for two messages (Id 0x20 & Id
0x30), depending on the level on Port C bit 2.

With very little effort, it would be straightforward to extend this further.

HC908EY16 LIN Monitor
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Software: Demonstration of LIN functionality

Once the id has been determined, LIN_GetMsg is used to retrieve the last
message data received on the bus.

This data is written onto the display, along with the appropriate message id.

A simplified block diagram of the MCU interfacing with the display would be:

VDD
VDD g| VDD
PTB2 $ RS
PTB1 RW 3
——® 10K
PTBO g E
Display
HCO908EY 16

PTAG 4| D7 B
PTAS 13 D6
PTC1 13| D5
PTCO 13 D4

VSS 5| Vss

As can seen from the diagram, only four lines are being used as the data bus
between the EY16 & the display. This complicates the software slightly, since
any data writes / reads take place over two cycles rather than one. However,
this makes the hardware interface much more straightforward, minimising the
lines required to drive the display.

During initial power on, the display defaults to 8 bit mode. Hence one of the
essential events in the display initialisation routine changes this default into 4
bit mode.

All display actions should be preceded by examining the busy flag, which is the
MSB of a two byte register read.

The majority of the software routines are very simple and self-explanatory:
please see the attached software listings with comments.

HC908EY16 LIN Monitor 5
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Acronyms
UUT Unit Under Test
LIN Local Interconnect Network
CAN Controller Area Network
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Appendix A: Software Flowchart — Main Control loop

Appendix A: Software Flowchart — Main Control loop

e
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Appendix A: Software Flowchart — Initialisation Functions (1)

Initialise UUT Disable ICG

Disable COP

Disable Interrupts

Enable high
frequency option

Initialise LIN
drivers
(call LIN_Init)

RTS

Turn ICG and
ECLK on

Select External
Clock Option

Delay

Clear the ICGON
Bit in the ICGCR
Register

RTS
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Appendix A: Software Flowchart — Initialisation Functions (2)

Appendix A: Software Flowchart — Initialisation Functions (2)

Initialise Ports Initialise Display Clear Display

A
Clear all ports to Drive RW & RS Is display busy
0x00 Low (Read D7)?
LED ports to O/P Select 8 bit
(Port A) modeTx
(Tx 0x03)
LINEN to O/P Clock Display Drive RS & RW
(Port B5) (Drive E Hi/ lo) Low
Ports C, D, E to Select 4 bit mode Clear command
P (Tx02) (Tx 0x01)
. Turn display ON
LINEN to high (Tx OxOE) Drive RS high
RTS RTS RTS
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Appendix B — Source Files

eyl6 giveaway.c

/*******************************************************************************

Copyright (c) 2002

Fil e Nane : eyl6 gi veaway. c

Ori gi nat or : C. Cul shaw

Location : EKB

Date Created : 8/ 3/ 02

Current Revision : 1.0

Function : Denonstrate LIN functionality using the EY16 Sanpl e board

Not es

Utilises the HCO08EY16 as a LIN nonitor
Sof t war e requires conpani on hardware,
" EY16 SAMPLE BOARD, BEAPP038' & a hitachi LCD display

khkkkhkhkhkhkhkhhkhhhkhhkhkhkhhhhhhhhhhhhhhhkhhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkkhkkkkkkkkkkkx*k

Freescale reserves the right to nmake changes without further notice to any

pr oduct
assume a
circuit,

herein to inprove reliability, function or design. Freescale does not
ny liability arising out of the application or use of any product,
or software described herein; neither does it convey any license

under its patent rights nor the rights of others. Freescale products are not

desi gned
for surg
life, or

, intended, or authorized for use as conponents in systens intended
ical inplant into the body, or other applications intended to support
for any other application in which the failure of the Freescale product

could create a situation where personal injury or death may occur. Should

Buyer pu
unaut hor
of ficers

rchase or use Freescale products for any such unintended or
i zed application, Buyer shall indemify and hold Freescale and its
, enployees, subsidiaries, affiliates, and distributors harm ess

against all claims costs, dammges, and expenses, and reasonabl e attorney fees
arising out of, directly or indirectly, any claimof personal injury or death

associ at

ed with such unintended or unauthorized use, even if such claim

al | eges that Freescale was negligent regarding the design or nanufacture of

the part
Freescal

e and the Freescale | ogo* are registered trademarks of Freescale, Inc.

******************************************************************************/

#pragma

DATA_SEG SHORT _DATA ZEROPAGE

/'l Prototypes for functions

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

"eyl6port.h"

"eyl6config. h"

"ey16i cg. h"

"li napi.h" /1 1nclude the Freescale EY16 LIN drivers as part of the project

/1 dobal register definition

#define EY16PORT (* ((tEY16PORT *)0x00)) / /I Regi ster block definition
#define EY16SI (* ((tEY16SI *)0x0D)) //Serial ports

#define EYI6CONFI G (* ((tEYL6CONFI G *)Ox1E)) // Configuration registers
#define EY16TIMER (* ((tEY16TI MER *)0x20)) /1 ECT registers

#define EY16l1 CG (* ((tEY16l CG *)0x36)) /11CG registers

#defi ne EY16ATD (* ((tEY16ATD *)0x3C)) /1 ATD regi sters

10 HC908EY16 LIN Monitor
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void Initialise_UUT(void);

voi d Disable_I CH void);

void Initialise_Ports(void);
void Initialise_Display(void);

voi d Del ay(unsigned | ong);

void C ock_Display(void);

voi d Display_Port (unsigned char);

voi d Di spl ay_Dat a(unsi gned char, unsigned char);

void C ear_Display(void);

unsi gned char Busy_Status(void);

voi d Cursor_Home(void);

void Wite_Line2(unsigned char);

voi d Di spl ayChar (char, unsigned char, unsigned char);

/1 dobal variable definition

unsi gned char No_nessages[] = "No nessages";

unsi gned char Message[] = "Message "“;

unsi gned char Message_20[ 4] ; /1 Used to store LIN received nessage data
unsi gned char Message_30[ 8] ; /1

/B R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

* Function : LI N_Conmand

*

* Description : User call -back.

* Called by the driver after successful transnission or receiving
* of the Master Request Command Frame (ID Field value '0x3C).

*

* Returns : never return

*

* Notes:

*****************************************************************************/

voi d LI N_Command()

{
whi | e(1)
{
}
}
/****************************************************************************
Function Nane : Initialise_UUT
Engi neer : C. Cul shaw
Dat e : 06/ 09/ 02
Par anmet ers : None
Ret ur ns : None
Not es : Initialise mcro to default conditions

*****************************************************************************/

void Initialise_UUT(void)

{
EY16CONFI G eyl6configl. byte = 0x01; // Di sabl e COP watchdog
asm sei ; // Disable interrupts
EY16CONFI G. eyl6confi g2. byte = 0x29; /'l Configure part for high frequency
/1 external crystal, ssb pull up resistor disabled
LIN_Init(); /1 Initialise SCl / LIN registers
}

B AR R E RS R RS EEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

HC908EY16 LIN Monitor 11
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Function Nane : Di sabl e_I CG

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par anet ers : None

Ret ur ns : None

Not es : The EY16 defaults to its internal clock generator (1CQ.

For this application, disable the ICG & select the
: external crystal
*****************************************************************************/

voi d Di sabl e_I CE voi d)

{
unsi gned short delayl = 0;
EY161 CG i cgcr. byte = OxO0A; /1 1CG and ECLK ON
EY161 CG. i cgcr. byte = Ox1A; /'l set CS
whil e (del ayl++ != 100);
EY161 CG i cgcr. byte = 0x12; /1 now put | CG OFF
while (!(EY16lCG icgcr.byte & 0x13))
{
EY161 CG. i cgcr. byte = 0x12; /1 CS = ECLK, Ext clk ON and |ICG of f
}
}

B EREEEEEEEEREEEEEEREEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEER]

Function Nane : Initialise_Ports

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par anet ers : None

Ret ur ns : None

Not es : For this LIN application, Port B bit 5is used to enable

the LIN Physical Interface
General purpose LEDs are connected to port A bits 4,5,6
& port Dbits 0 &1

*****************************************************************************/

void Initialise_Ports(void)

{
EY16PORT. pt a. byte = 0x00; /1 Ensure all port registers
EY16PORT. pt b. byte = 0x00; /1 'cleared” to default
EY16PORT. pt c. byte = 0x00;
EY16PORT. pt d. byte = 0x00;
EY16PORT. pt e. byte = 0x00;
EY16PORT. ddr a. byte = 0x70; /] Set port Abits 4,56 (LEDs) to O P, rest input
EY16PORT. ddr b. byte = 0x20; /1 Set port B bit 5 (LINEN) to O P, rest input
EY16PORT. ddrc. byte = 0xO00; // Set port Cto input & do not output MCLK
EY16PORT. ddrd. byte = 0x00; // Set port D to input
EY16PORT. ddre. byte = 0x00; /] Set port E to input
EY16PORT. pt b. byte = 0x20; // LIN enabl ed
}

/****************************************************************************
Fol I owi ng di splay routines are to be used in conjunction with a Htachi LCD
di spl ay.

This application only uses a 7 line interface, connected as foll ows:

Di spl ay D7 D6 D5 D4 RS RWE

EY16 Port Cl1 CO A6 A5 B2 Bl BO

The interface will be initialised into four bit node, where each byte transfer is conpleted

12 HC908EY16 LIN Monitor
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Appendix B — Source Files

using a two nibble wite

*****************************************************************************/

B EEREEEE SRR RS EEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER]

Function Nane : Cl ock_Di spl ay

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par anmet ers : None

Ret ur ns : None

Not es : Drive the Display Eline high / lowto clock data

*****************************************************************************/

voi d C ock_Di spl ay(voi d)

{
EY16PORT. ddr b. byte | = 0x01; /] Set port B bit O (Display E) to QP
EY16PORT. pt b. byte | = 0x01; // Display E high
EY16PORT. pt b. byte &= ~(0x01); /1 Display E | ow

}

/****************************************************************************

Function Nane : Busy_St at us

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par anmet ers : None

Ret ur ns : busy_state - if set indicates display busy

Not es : Read the busy state of the display and return status to

calling routine.
Bits mani pul ated one at a tinme, otherw se display
timng requirenents will be violated

*****************************************************************************/

unsi gned char Busy_St atus(voi d)

{
unsi gned char busy_state;
EY16PORT. ddr a. byte &= ~(0x60); // Set port A bits 5,6 (Display D4 & D5) to I/P
EY16PORT. ddrc. byte &= ~(0x03); /1 Set port C bits 0,1 (Display D6 & D7) to I/P
EY16PORT. pt b. byte &= ~(0x04); /1 Display RS | ow
EY16PORT. pt b. byte | = 0x02; /1 Display RW high
EY16PORT. pt b. byte | = 0x01; // Display E high
busy_state = (EY16PORT.ptc.bit.ptcl & 0x01); /| Check display status
EY16PORT. pt b. byte &= ~(0x01); /1 Display E | ow
EY16PORT. pt b. byte &= ~(0x02); /1 Display RWIow
Del ay(1);
return(busy_state);
}

/****************************************************************************

Function Nane : Di spl ay_Dat a

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par aneters : data - byte to be witten to display
: regsel - used to drive Register Select Line
: (0 = Conmmand node, 1 = data node)

Ret ur ns : None

Not es : "data’ will be witten as two nibbles,

*****************************************************************************/

voi d Display_Data(unsi gned char data, unsigned char regsel)

{

EY16PORT. ddr b. byte | = 0x07; /'l Set port Bbits 0,1,2 (Display RS, W E) to QP

HC908EY16 LIN Monitor
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whil e (Busy_Status() == 0x01); /! Read busy status (Display D7)
if (regsel == 1)
EY16PORT. pt b. byte | = 0x04; // Display RS high
}
el se
{

EY16PORT. pt b. byte &= ~(0x04); /1 Display RS | ow
}

/1 shift data to allow high nibble to be witten to display
Di spl ay_Port (data/ 16);
Cl ock_Di splay(); // Display E H / Lo

/1 mask & transmit | ow nibble

Di spl ay_Port (data & OxOF);

Cl ock_Display(); // Display E H / Lo

asm NOP; /1 Conveni ent Break point setting!

/****************************************************************************

Function Nane : Wite_Line2

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par aneters : nsg_id - id of message to be displayed

Ret ur ns : None

Not es : Updat e second line of display with the received message
: data bytes

Currently set up to act on ids 0x20 & 0x30 only

*****************************************************************************/

void Wite_Line2(unsigned char nsg_id)

{
char ni bbl e_pos = 0x00, byte;
unsi gned char hi _ni bbl e, |o_nibble;
switch (nsg_id)
{
case 0x20:
for(byte = 0; byte < 4; byte++)
{
/'l Extract high nibble, then add ascii offset
hi _ni bbl e = (Message_20[ byte]/16) + 0x30;
/1 Extract low nibble, then add ascii offset
| o_ni bbl e = (Message_20[ byt e] &x0F) + 0x30;
/1 if either nibble between A & F, additional ascii offset required
if (hi_nibble > 0x39)
hi _ni bbl e+=0x07;
if (lo_nibble >= 0x39)
| o_ni bbl e+=0x07;
Di spl ayChar (2, nibble_pos++, hi_nibble);
Di spl ayChar (2, nibble_pos++, |o_nibble);
ni bbl e_pos++;
}
br eak;
/1 Message 0x30 is a 8 byte nessage, but because of display size
/'l & since only the first 5 bytes are being used in this
// application, then only display these 5 bytes.
case 0x30:
for(byte = 0; byte < 5; byte++)
14 HC908EY16 LIN Monitor
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{
hi _ni bbl e = (Message_30[ byte]/16) + 0x30;
| o_ni bbl e = (Message_30[ byt e] &x0F) + 0x30;
i f (hi_nibble > 0x39)
hi _ni bbl e+=0x07;
if (lo_nibble >= 0x39)
| o_ni bbl e+=0x07;
Di spl ayChar (2, nibbl e_pos++, hi_nibble);
Di spl ayChar (2, nibble_pos++, |o_nibble);
ni bbl e_pos++;
}
br eak;
defaul t:
br eak;
}
/] Clear last two bytes of display

Di spl ayChar ( 2,
Di spl ayChar ( 2,

ni bbl e_pos++,

")

ni bbl e_pos, ' ');

/******************************************************************************

Function Nane

Engi neer
Dat e

Par anmeters

Ret ur ns
Not es

voi d Di spl ayChar (char

{

S. MAsl an
16/ 08/ 01

line -
character
None

Di spl ayChar

Iine of display;

pos -
char to display

position on Iline;

: Di spl ay character at pos on line.
******************************************************************************/

l'i ne,
unsi gned char val ue;
while (Busy_Status() == 0x01);

val ue = pos & Ox1F;
if (line == 1)

{

val ue += 0x80;
}
el se
{

val ue += 0xC0;
}

EY16PORT. ddr b. byte | = 0x06;
EY16PORT. pt b. byte &= ~(0x04);
EY16PORT. pt b. byte & ~(0x02);
Di spl ay_Dat a(val ue, 0x00);

whil e (Busy_Status() == 0x01);
EY16PORT. pt b. byte | = 0x04;

Di spl ay_Dat a(character, 0x01);

unsi gned char

pos, unsigned char character)

/'l Read

/1 Set port
/1 Display RS | ow
/1 Display RWIow
/1 Select DD RAM/ cursor

AN2343/D

Appendix B — Source Files

busy status (Display D7)

| ocati on

/'l Read busy status (Display D7)

// Display RS high

B bits 1& (Display RS & R'W to O P

HC908EY16 LIN Monitor
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B EREE RS R RS EEEREEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEER]

Function Nane : Initialise_Display

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par anmet ers : None

Ret ur ns : None

Not es : Di splay defaults to 8 bit data bus npde

First part of routine will change display to be 4 bit
Once 4 bit is selected, data is transnmitted to the
display in two 4 bit nibbles

*****************************************************************************/

void Initialise_Display(void)

{
EY16PORT. ddr b. byte | = 0x06; /1 Set port B bits 1& (Display RS & R'W to QP
EY16PORT. pt b. byte &= ~(0x06); // Display RW& RS | ow
Di spl ay_Port (0x03) ; /1 Function set (initially DL =1 = 8 bit npde)
Cl ock_Display(); // Display E H / Lo
Del ay(100);
Cl ock_Display(); // Display E H / Lo
Del ay(100);
Cl ock_Display(); // Display E H / Lo
Del ay(100);
Di spl ay_Port (0x02); / Function set, with DL = 0 to 4 bit node
Cl ock_Di splay(); // Display E H / Lo
Del ay(100);
Di spl ay_Dat a( 0x28, 0x00); /1 4 bit node, N=1 (2 line display)
Di spl ay_Dat a( 0x08, 0x00); // Display OFF
Di spl ay_Dat a( 0xOE, 0x00); // Display ON
Di spl ay_Dat a( 0x80, 0x00); // DD RAM sel ect ed
EY16PORT. pt b. byte | = 0x04; // Display RS high
}
/****************************************************************************
Function Nane : Cl ear _Di spl ay
Engi neer : C. Cul shaw
Dat e : 06/ 09/ 02
Par anet er s : None
Ret ur ns : None
Not es : Clear display contents

*****************************************************************************/

void C ear_Display(void)

{
whil e (Busy_Status() == 0x01); /1 Read busy status (Display D7)
EY16PORT. ddr b. byte | = 0xO06; // Set port B bits 1& (Display RS & RW to QP
EY16PORT. pt b. byte &= ~(0x04); /1 Display RS | ow
EY16PORT. pt b. byte &= ~(0x02); /1 Display RWIow
Di spl ay_Dat a(0x01, 0x00); /1 Cear display command
EY16PORT. pt b. byte | = 0x04; // Display RS high

}

/****************************************************************************

Function Nane : Cur sor _Hone

Engi neer : C. Cul shaw
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Dat e

Par anmet ers
Ret ur ns
Not es

voi d Cursor_Home(voi d)
{

whi |l e (Busy_Status()

Freescale Semiconductor, Inc.

06/ 09/ 02
None
None

: Return cursor to hone position (top line,
*****************************************************************************/

== 0x01);
EY16PORT. ddr b. byte | = 0xO06;
EY16PORT. pt b. byte &= ~(0x04)
EY16PORT. pt b. byte &= ~(0x02)
Di spl ay_Dat a( 0x02, 0x00);
EY16PORT. pt b. byte | = 0x04;

11
11
11
11
11

left)

AN2343/D
Appendix B — Source Files

Read busy status (Display D7)

port B bits 1& (Display RS & RW to O P
Di splay RS | ow
Di splay RW I ow

Set

Cur sor

Di spl ay RS high

hone command

/****************************************************************************

Functi on Nane
Engi neer

Dat e

Par anmet ers
Ret ur ns

Not es

Di spl ay_Port
C. Cul shaw

06/ 09/ 02

data - output onto display lines

None

Pl ace data onto the four display |ines,

D4,5,6,7

*****************************************************************************/

voi d Display_Port (unsigned char data)

{
EY16PORT. ddr a.

EY16PORT. ddrc.

switch (data)

{

case

case

case

case

case

byte | = 0x60;
byte | = 0x03;

0x00:

0x01:

0x02:

0x03:

0x04:

EY16PORT.
EY16PORT.
EY16PORT.
EY16PORT.

br eak;

EY16PORT.
EY16PORT.
EY16PORT.
EY16PORT.

br eak;

EY16PORT.
EY16PORT.
EY16PORT.
EY16PORT.

br eak;

EY16PORT.
EY16PORT.
EY16PORT.
EY16PORT.

br eak;

EY16PORT.
EY16PORT.
EY16PORT.
EY16PORT.

br eak;

ptc.
ptc.
pt a.
pt a.

ptc.
ptc.
pt a.
pt a.

ptc.
ptc.
pt a.
pt a.

ptc.
ptc.
pt a.
pt a.

ptc.
ptc.
pt a.
pt a.

bit.ptcl
bit.ptcO
bit. pta6
bit.pta5

bit.ptcl =
bit.ptcO =

bi t. pta6
bit.pta5

bit.ptcl

bit.ptcO =
bit.pta6 =

bi t. pta5

bit.ptcl
bit.ptcO
bit. pta6
bit.ptab

bit.ptcl =
bit.ptcO =

bit. pta6
bit. ptab5

/1 Set

0x00;
0x00;
0x00;
0x00;

0x00;
0x00;
0x00;
0x01;

0x00;
0x00;
0x01;
0x00;

0x00;
0x00;
0x01;
0x01;

0x00;
0x01;
0x00;
0x00;

11
11
11
11

11

11
11

11
11
11
11

11
11
11
11

11

11
11

port A bits 5,6
// Set port C bits

Di spl ay
Di spl ay
Di spl ay
Di spl ay

Di spl ay
Di spl ay
Di spl ay
Di spl ay

Di spl ay
Di spl ay
Di spl ay
Di spl ay

Di spl ay
Di spl ay
Di spl ay
Di spl ay

Di spl ay
Di spl ay
Di spl ay
Di spl ay

SRR SRR SRR ¥EET

SRR

0,1

| ow
| ow
| ow
| ow

(Display D4 & D5) to QP
(Display D6 & D7) to QP

HC908EY16 LIN Monitor
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case 0x05:
EY16PORT. ptc. bit.ptcl = 0x00; /1 Display D7
EY16PORT. ptc. bit.ptcO = 0x01; /1 Display D6
EY16PORT. pta. bit. ptaé = 0x00; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x01; /1 Display D4
br eak;

case 0x06:
EY16PORT. ptc. bit.ptcl = 0x00; /1 Display D7
EY16PORT. ptc. bit.ptcO = 0x01; // Display D6
EY16PORT. pta. bit. ptaé = 0x01; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x00; // Display D4
br eak;

case 0xO07:
EY16PORT. ptc. bit.ptcl = 0x00; // Display D7
EY16PORT. ptc. bit. ptcO = 0x01; // Display D6
EY16PORT. pta. bit. ptaé = 0x01; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x01; // Display D4
br eak;

case 0x08:
EY16PORT. ptc. bit.ptcl = 0x01; /1 Display D7
EY16PORT. ptc. bit. ptcO = 0x00; /1 Display D6
EY16PORT. pta. bit. ptaé = 0x00; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x00; /1 Display D4
br eak;

case 0x09:
EY16PORT. ptc. bit.ptcl = 0x01; /1 Display D7
EY16PORT. ptc. bit. ptcO = 0x00; // Display D6
EY16PORT. pta. bit. ptaé = 0x00; // Display D5
EY16PORT. pta. bit. pta5 = 0x01; /1 Display D4
br eak;

case OxO0A:
EY16PORT. ptc. bit.ptcl = 0x01; // Display D7
EY16PORT. ptc. bit. ptcO = 0x00; // Display D6
EY16PORT. pta. bit. ptaé = 0x01; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x00; /1 Display D4
br eak;

case 0xO0B:
EY16PORT. ptc. bit.ptcl = 0x01; /1 Display D7
EY16PORT. ptc. bit. ptcO = 0x00; /1 Display D6
EY16PORT. pta. bit. ptaé = 0x01; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x01; /1 Display D4
br eak;

case 0x0C:
EY16PORT. ptc. bit.ptcl = 0x01; /1 Display D7
EY16PORT. ptc. bit. ptcO = 0x01; /1 Display D6
EY16PORT. pta. bit. ptaé = 0x00; /! Display D5
EY16PORT. pta. bit. pta5 = 0x00; // Display D4
br eak;

case 0x0D:
EY16PORT. ptc. bit.ptcl = 0x01; // Display D7
EY16PORT. ptc. bit. ptcO = 0x01; /1 Display D6
EY16PORT. pta. bit. ptaé = 0x00; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x01; /1 Display D4
br eak;

case OxOE:
EY16PORT. ptc. bit.ptcl = 0x01; // Display D7
EY16PORT. ptc. bit. ptcO = 0x01; // Display D6
EY16PORT. pta. bit. ptaé = 0x01; /1 Display D5
EY16PORT. pta. bit. pta5 = 0x00; // Display D4
br eak;

case OxOF:
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EY16PORT. ptc. bit.ptcl
EY16PORT. ptc. bit. ptcO 0x01; // Display D6
EY16PORT. pta. bi t. pt aé 0x01; // Display D5
EY16PORT. pta. bit. pta5 = 0x01; /1 Display D4

0x01; /1 Display D7

br eak;
}
}
/****************************************************************************
Function Nane : Del ay
Engi neer : C. Cul shaw
Dat e 06/ 09/ 02
Par anet ers : del ay_var - varies |length of delay |oop
Ret ur ns : None
Not es Requires rewiting to make use of tinmer nodul e

LA EEEEEEEEREEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREY]

voi d Del ay(unsi gned | ong del ay_var)

{

char countloop = 0;
unsi gned | ong mai nl oop = O;

whi | e (mai nl oop++ < del ay_var)
whi |l e (countl oop++ < 200);
}

/****************************************************************************

Function Nane : mai n

Engi neer : C. Cul shaw

Dat e : 06/ 09/ 02

Par anet ers : None

Ret ur ns None

Not es Continuously update the display with the latest data read

fromthe LIN bus.
Di splays the id selected by PortC bit 2 (high = id 0x30,
low = id 0x20)

LR R EEEE SRR EEEEREEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREY]

voi d mai n(voi d)

{
LI NDri ver St at usType driver = LI N_STATUS_| DLE;

unsi gned char count = 0x00, msg_update = 0x00, nsg_sel;

Initialise_UUT(); /1 Put pcb & micro into default conditions//
Di sable_| CX) ;

Initialise_Ports();

Initialise_Display();

asmcli; // Enable interrupts
Clear_Display();

whi | e(1)

/] Prepare display
Cur sor _Hone();
// Display "Message “;
for (count = 0; count < 8; count++)
{

Di spl ay_Dat a( Message[ count], 0x01);
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if ((driver

}

LI N_I dl ed ock(); /1 lIncrenent bus activity counter

/1 Determne if bus is active.

LIN DriverStatus()) != LIN_STATUS_| DLE)

// Determ ne which nessage Id will be displayed
/1 Tie Port C2 high or lowto select message 20 or 30

neg_sel = (EY16PORT. ptc. bit.ptc2);

// Read LIN nmessage buffer
if (nsg_sel)

LI N_Get Msg (0x30, Message_30);

nsg_update = 0x30;
}

el se

LI N_Get Msg (0x20, Message_20);
nsg_update = 0x20;

switch (nsg_update)

case 0x20:

Di splayChar(1, 9, '2");// Wite '’

Di spl ayChar (1, 10, '0');
Wite_Line2(0x20);
br eak;

case 0x30:

}

Di splayChar(1, 9, '3');// Wite '’

Di spl ayChar (1, 10, '0');
Wite_Line2(0x30);
br eak;

0;

asm NOP;

el se

/1 No message has been seen on bus for > LIN_| DLETI MEQUT
// Display No nessages

Clear_Display();
Cur sor _Hone();
for (count = 0; count < 11; count++)

{
}

for (count = 0; count <16; count++)

Di spl ay_Dat a( No_nessages[ count],

Di spl ayChar (2, count, '.');
Di spl ayChar (2, count+1, '.’);
Di spl ayChar (2, count, ' ');

20" toline 1

/1 Wite Rx data to line 2

30 toline 1

// Wite Rx data to line 2

0x01);

20
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Appendix B - Source Files

vector.c

#define VECTOR C

B AR RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

* Copyright (C 2001

* Al Rights Reserved

*

* The code is the property of Freescale GSG St. Petersburg

* Sof t war e Devel opnent

*

*

* The copyright notice above does not evi dence any

* actual or intended publication of such source code.

*

* Fil enane: $Source: /net/sdt/vault-rte/cvsroot/lin/rel ease/ hc08/ hc08/vector.c,v $
* Aut hor: $Aut hor: kam $

* Locker: $Locker: $

* State: $State: Exp $

* Revi sion: $Revision: 1.17 $

*

* Functions: Vectors table for LINO8 Drivers with Freescale API
*

* History: Use the CVS command | og to display revision history
* i nformati on.

* Description: Vector table and node’s startup for HCO8.

* The users can add their own vectors into the table,
* but they should not replace LIN Drivers vectors.

*

* Notes:

LR AR EEEEEEEEREEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY

#i f defi ned( HO08) /* for HCO8 */

#i f defi ned( HCO8AZ32)

extern void LIN_I SR SCl _Receive(); /* SClI receive | SR */

extern void LIN_ISR SCl _Error(); /* SCI error ISR */

/1 extern void BREAK _Conmmand() ; /* SW ISR */

#i f defined MASTER /* (used for Master node only) */

extern void LIN ISR SCI_Transmit(); /* SCl transmit ISR */

extern void LIN_ISR Timer0(); /* Timer Interface Mdul e Channel 0 | SR */

#endi f /* defined MASTER */
#endi f /* defined(HC08AZ32) */

#i f defi ned( HCO8BEY16)

extern void LIN_I SR SCl _Receive(); /* ESClI receive | SR */

extern void LIN_ISR SCl _Error(); /* ESCI error ISR */

/'l extern void BREAK Command() ; /* SW ISR */

#i f defined MASTER /* (used for Master node only) */
extern void LIN ISR SCI_Transmit(); /* ESCI transmit ISR */
extern void LIN_ISR Timer0(); /* Timer Interface Mdul e Channel 0 ISR */

#endi f /* defined MASTER */
#endi f /* defined(HCO8EY16) */

HC908EY16 LIN Monitor 21

For More Information On This Product,
Go to: www.freescale.com



4\ Freescale Semiconductor, Inc.

AN2343/D

B R RS R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

NCDE STARTUP
By default conpiler startup routine is called.

User is able to replace this by any other routine.
******************************************************************************/

#i f defi ned( H CROSS08)

#define Node_Startup _Startup

extern void _Startup(); /* Hi Cross conpiler startup routine declaration */
#endi f /* defined(H CROSS08) */

#i f defi ned( COSM C08)

#defi ne Node_Startup _stext

extern void _stext(); /* Cosmic conpiler startup routine declaration */
#endi f /* defined(COSM C08) */

/******************************************************************************

| NTERRUPT VECTORS TABLE
User is able to add another ISR into this table instead NULL pointer.

******************************************************************************/

#i f !defined(NULL)
#define NULL (0)
#endi f /* !defined(NULL) */

#undef LI N_VECTF

#i f defi ned(H CROSS08)

#define LIN_VECTF ( void ( *const ) () )

#pragma CONST_SEG VECTORS_DATA /* vectors segment declaration */
void (* const _vectab[])( ) =

#endi f /* defined(H CROSS08) */

#i f defi ned( COSM C08)

#define LI N_VECTF (void *const)
void *const _vectab[] =

#endi f /* defined(COSM C08) */

#i f defi ned( HC08AZ32)

/***************************************************************************/

/* HCO8AZ32 */

/***************************************************************************/

{
LI N_VECTF NULL, e /* OxFFDO ADC */
LI N_VECTF NULL, /* OxFFD2 | RQ2/ Keypad */
#i f defi ned( MASTER) /* (used for Master node only)*/
LI N_VECTF LIN_I SR _SCl _Transnit, [ * OxFFD4 SCl transmt */

#endi f /* defined( MASTER) */
#i f defi ned( SLAVE)

LI N_VECTF NULL, /* OxFFD4 SCl transmt */
#endi f /* defined(SLAVE) */
LI N_VECTF LI N_I SR_SClI _Recei ve, /* OxFFD6 SCl receive */
LI N_VECTF LIN_I SR _SClI _Error, /* OxFFD8 SCl error */
LI N_VECTF NULL, /* OxFFDA MSCAN Wakeup */
LI N_VECTF NULL, /* OxFFDC MSCAN Er r or */
LI N_VECTF NULL, /* OxFFDE MSCAN Recei ve */
LI N_VECTF NULL, /* OxFFEO MSCAN Transmi t */
LI N_VECTF NULL, | * OxFFE2 SPI transmt */
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LI N_VECTF NULL, /* OxFFE4 SPI receive */
LI N_VECTF NULL, /* OxFFE6 TIMER B overflow */
LI N_VECTF NULL, /* OxFFE8 TIMER B channel 1 */
LI N_VECTF NULL, /* OxFFEA TI MER B channel 0 */
LI N_VECTF NULL, /* OXFFEC TIMER A overflow */
LI N_VECTF NULL, /* OXFFEE TIMER A channel 3 */
LI N_VECTF NULL, /* OxFFFO TI MER A channel 2 */
LI N_VECTF NULL, /* OxFFF2 TI MER A channel 1 */

#i f defi ned( MASTER) /* (used for Master node only)*/
LI N_VECTF LIN_I SR Ti nero0, /* OxFFF4 TI MER A channel 0 */

#endi f /* defined( MASTER) */
#i f defi ned( SLAVE)

LI N_VECTF NULL, | * OxFFF4 TI MER A channel 0 */
#endi f /* defined(SLAVE) */

LI N_VECTF NULL, /* OxFFF6 PIT */

LI N_VECTF NULL, /* OxFFF8 PLL */

LI N_VECTF NULL, /* OXxFFFA | RQL */
/1 LI N_VECTF BREAK_Command, /* OXFFFC  SW */

LI N_VECTF NULL, /* OxFFFC SW */

LI N_VECTF Node_Startup /* OXFFFE  RESET */

}s

#endi f /* defined( HCO8AZ32) */

#if defined( HOOSEY16)

IR R RS EEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

/* HCO8EY16 */

/***************************************************************************/

{
LI N_VECTF NULL, /* OxFFDC Tinebase */
LI N_VECTF NULL, /* OxFFDE SPI transmt */
LI N_VECTF NULL, /* OXFFEO  SPI receive */
LI N_VECTF NULL, /* OxFFE2  ADC */
LI N_VECTF NULL, /* OxFFE4 Keyboar d */
LI N_VECTF LIN_I SR_SClI _Error, /* OxFFE6 ESCl error */

#i f defi ned( MASTER) /* (used for Master node only)*/
LI N_VECTF LIN_ISR SCI _Transmit, /* OXFFE8 ESClI transmit */

#endi f /* defined( MASTER) */
#i f defi ned( SLAVE)

LI N_VECTF NULL, /* OxFFE8 ESCl transmt */
#endi f /* defined(SLAVE) */
LI N_VECTF LI N_I SR_SClI _Recei ve, /* OXFFEA  ESCl receive */
LI N_VECTF NULL, /* OxFFEC TIMER B overflow */
LI N_VECTF NULL, /* OXFFEE TIMER B channel 1 */
LI N_VECTF NULL, /* OxFFFO  TIMER B channel 0 */
LI N_VECTF NULL, /* OxFFF2 TIMER A overflow */
LI N_VECTF NULL, /* OxFFF4  TIMER A channel 1 */
#i f defi ned( MASTER) /* (used for Master node only)*/
LI N_VECTF LI N_I SR Ti ner0, /* OxFFF6  TIMER A channel 0 */

#endi f /* defined( MASTER) */
#i f defi ned( SLAVE)

LI N_VECTF NULL, | * OxFFF6 TI MER A channel 0 */
#endi f /* defined(SLAVE) */

LI N_VECTF NULL, /* OxFFF8 CM REQ */

LI N_VECTF NULL, | * OxFFFA I RQ */
/1 LI N_VECTF BREAK_Command, /* OXFFFC  SW */

LI N_VECTF NULL, /* OXFFFC  SW */

LI N_VECTF Node_Startup /* OXFFFE  RESET */
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#endi f /* defined( HCO8EY16) */

#i f defi ned(H CROSS08)
#pragma CONST_SEG DEFAULT
#endi f /* defined(H CROSS08) */

#endif /* defined(HC08) */

slave.cfg

#i f ndef LI NCFG_H
#defi ne LI NCFG_H

/******************************************************************************

* Copyright (C) 2001

* All Rights Reserved

*

* The code is the property of Freescale GSG St. Petersburg

* Sof t war e Devel opnent

*

*

* The copyright notice above does not evi dence any

* actual or intended publication of such source code.

*

* Fil enane: $Source: /net/sdt/vault-rte/cvsroot/lin/rel ease/ hc08/ sanpl e/ sl ave/sl ave.cfg,v $
* Aut hor: $Aut hor: kam $

* Locker: $Locker: $

* State: $State: Exp $

* Revi sion: $Revision: 1.12 $

*

* Functions: LIN Driver static configuration file for LINO8 Slave sanple
* wi th Freescale API

*

* History: Use the CVS command | og to display revision history
* i nformati on.

* Description:It is allowed to nodify by the user.
* Notes:

LA R EEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY

#if defined (HCO8)

/* External MCU frequency = 16MHz */
/* SCI Baud rate = 15.6K */
/* External MCU frequency = 8MHz */
/* SCI Baud rate = 19K2 */
/*
This definition configures the LIN bus baud rate.
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This value shall be set according to target MCU
regi ster usage.
HCI908EY16: the 8-bit value will be masked by 0x37

into SCBR register.

/* Selects 9600 baud rate if using a 9.8304M4z crystal */
/ *#defi ne LI N BAUDRATE 0x04u*/

/* Selects 9600 baud rate if using a 8MHz crystal */
#define LI N_BAUDRATE 0x30u

/*

*/

This definition set the nunber of user-defined tinme clocks
(LIN_Idl ed ock service calls), recognized as "no-bus-activity"
condi tion.

T| hi s nunber shall not be greater than OxFFFF.

#define LI N_I DLETI MEQUT 400u

#endi f /* defined (HC08) */

#endi f /* !define (LINCFG H */
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slave.id

#i fndef LINMBG D H
#define LINMSA D_H

/******************************************************************************

* Copyright (C) 2001

* Al Rights Reserved

*

* The code is the property of Freescale GSG St. Petersburg

* Sof t war e Devel opnent

*

*

* The copyright notice above does not evi dence any

* actual or intended publication of such source code.

*

* Fil enane: $Source: /net/sdt/vault-rte/cvsroot/lin/rel ease/ hc08/ sanpl e/slave/slave.id,v $
* Aut hor: $Author: snl $

* Locker: $Locker: $

* State: $State: Exp $

* Revi si on: $Revision: 1.8 $

*

* Functions: Message ldentifier configuration for LINO8 Slave sanple
* wi th Freescale API

*

* History: Use the CVS command | og to display revision history
* informati on.

* Description:

* Not es:

LR AR EEEEEEEEREEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY

/* In this application the LIN 'nmonitor’ software is only nonitoing network
activity, hence all nessages are LI N _RECEIVE only.

Change to LIN.SEND if the LIN node is required to transmit

*/

#define LIN MSG 09 LI N RECEIVE
#define LIN_MSG OA LIN_RECEI VE
#define LIN MSG 20 LI N_RECEI VE
#define LIN MSG 21 LI N_RECEI VE
#define LIN_MSG 30 LIN_RECEIVE

/* this string is not necessary - just as an exanple */
#define LI N_MSG 20_LEN4 /* standard |l ength */
#define LIN_MSG 09_LEN2 /* standard |l ength */
#define LI N_MSG OA LEN2 /* standard | ength */
#define LIN_MSG 21_LEN 4 /* standard |l ength */
#define LIN_MSG 30_LEN 8 /* standard | ength */

#endi f /* defined(LI NVSG D_H)*/
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hc08eyl16.prm

LI NK sl ave. abs

NAMES
ansi.lib
AoV Vi bV hicross08\1inO8EYs. lib
/* other object files to link are passed fromthe IDF with the Iinker -Add option */
END

SECTI ONS
LI N_ZRAM = READ WRI TE 0x0040 TO OxO0OFF; /* zero page*/
LI N_RAM = READ WRI TE 0x0100 TO OxO01FF; /* program data */
LI N_STACK = READ_WRI TE 0x0200 TO 0x023F; /* stack*/
LI N_ROM = READ_ONLY 0xCO000 TO OxFDFF; /* program code & constants */
LI N_VECTORS = READ ONLY OxFFDC TO OxFFFF; /* interrupt vectors (use your vector.obj) */
END
PLACEMENT
ZeroSeg, _DATA ZEROPAGE | NTO LI N_ZRAM
DEFAULT_ROM ROM VAR I NTO LI N_ROM
DEFAULT_RAM I NTO LI N_RAM
SSTACK I NTO LI N_STACK;
VECTORS_DATA I NTO LI N_VECTORS;
END

STACKSI ZE 0x0040

ENTRI ES
_vectab
END
INIT _Startup /* contains line replacing default _PRESTART*/
MAPFI LE ON
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eyl6éport.h
/****
Fil enane : EYl6port.h

Defines the port block as a datastructure

Dat astructure base address (out of reset) -

EY16

0x0000

Witten by Ross MlLuckie (R38917)

Revi sion history -

712/ 00 - Initial coding

8/ 1/ 02 - Modified for the HCO08EY16 (TMcH)

T

#i f ndef EY16PORT_H // prevent duplicate includes

#define EY16PORT_H

#i fndef COWON_H //prevent duplicate includes

#i ncl ude
#endi f

<conmon. h>

typedef uni on uPTA

{
t Uos

struct
{
t U08
t U08
t 08
t 08
t U08
t U08
t U08
t U08
}bit

}tPTA;

#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#def i ne
#defi ne

t ypedef
{

byt e;

pt a0 //ilo port pins
pt al
pt a2
pt a3
pt a4
pt a5

pt a6

PR RPRRRRRPR

// not used

i

PTAO 0x01 /1bit masks
PTAL 0x02
PTA2 0x04
PTA3 0x08
PTA4 0x10
PTA5 0x20
PTAG6 0x40

uni on uPTB

28
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t U08

struct
{
t U08
t U08
t U08
t U08
t U08
t U08
t U08
t U08
Tbit

}tPTB;

#defi ne
#def i ne
#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#def i ne

t ypedef

{
t Uos

struct

{

t U08

byt e;

pt b0
pt bl
pt b2
pt b3
pt b4
pt b5
pt b6
pt b7

i

PTBOOx01

PTB1
PTB2
PTB3
PTB4
PTB5
PTB6
PTB7

RPRRPRRPRRRER

/1Dbit

0x02
0x04
0x08
0x10
0x20
0x40
0x80

uni on uPTC

byt e;

ptcO

tu08 ptcl
t U08 ptc2
tuU08 ptc3

t U08

t U08

}bit
}tPTC,

#defi ne
#defi ne
#def i ne
#defi ne
#defi ne

t ypedef

{
t uos

struct

{

tU08 ptdo
tU08 ptdil

i

PTCOOx01

PTC1
PTC2
PTC3
PTC4

ptcé

WR R R R

/1Dbit

0x02
0x04
0x08
0x10

uni on uPTD

byt e;

t Lo8
}bit;

}tPTD;

#def i ne
#defi ne

PTDO
PTD1

0x01
0x02

typedef uni on uDDRA

{
t uos

byt e;

Freescale Semiconductor, Inc.

/1ilo port pins

masks

//ilo port pins

// not used

masks

/1ilo port pins

/I not used

//bit masks

AN2343/D
Appendix C — Header Files
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struct
{
t 08
t U08
t 08
t 08
t U08
t 08
t 08
t U08
}bit

ddr a0
ddral
ddr a2
ddr a3
ddr a4
ddr a5
ddr a6

i

} t DDRA;

#defi ne
#defi ne
#def i ne
#defi ne
#defi ne
#def i ne
#defi ne

t ypedef

{

t U08

struct
{
t U08
t Uo8
t U08
t U08
t Uo8
t U08
t U08
t Uo8
}bit

} t DDRB

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

t ypedef

{

t U08

struct
{
t U08
t U08
t U08
t U08
t U08
t U08
t U08
} bi t

DDRAO
DDRA1
DDRA2
DDRA3
DDRA4
DDRAS
DDRAG

PR R R R RRER

0x01
0x02
0x04
0x08
0x10
0x20
0x40

uni on uDDRB

byt e;

ddr b0
ddrbl
ddr b2
ddr b3
ddr b4
ddr b5
ddr b6
ddr b7

i

DDRBO
DDRB1
DDRB2
DDRB3
DDRB4
DDRB5
DDRB6
DDRB7

PR RPRRRRRER

0x01
0x02
0x04
0x08
0x10
0x20
0x40
0x80

uni on uDDRC

byt e;

ddrcO
ddrcl
ddrc2
ddrc3
ddrc4

ncl ken: 1;

i

}t DDRG;

NR R R R

//data direction bits (0:input;1:output)

// not used

/1bit masks

//data direction bits (0:input;1:output)

/1bit masks

//data direction bits (0:input;1:output)

/I not used
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#def i ne DDRCO 0x01
#def i ne DDRCL 0x02
#def i ne DDRC2 0x04
#def i ne DDRC3 0x08
#def i ne DDRC4 0x10
#def i ne MCLKEN 0x80
t ypedef uni on uDDRD
{
t U08 byt e;
struct
{
t U08 ddrd0 11
t U08 ddrdil 01
t U08 1 6;
Ybit;
} t DDRD;
#def i ne DDRDO 0x01
#def i ne DDRD1 0x02
#def i ne DDRD2 0x04
#def i ne DDRD3 0x08
#def i ne DDRD4 0x10
#def i ne DDRD5 0x20
#def i ne DDRD6 0x40
#def i ne DDRD7 0x80
typedef uni on uPTE
{
t U08 byt e;
struct
{
t U08 ptel 01,
tUo8 ptel 1 1;
t U08 1 6;
}bit;
}t PTE;
#def i ne PTEO 0x01
#defi ne PTE1l 0x02

t ypedef uni on uDDRE

{
t U08 byt e;
struct
{
t U08 ddre0 11
t U08 ddrel 01
t U08 1 6;
}Ybit;
} t DDRE;
#def i ne DDREO 0x01
#def i ne DDREL 0x02

typedef struct

{

volatile tPTA pta;

Freescale Semiconductor, Inc.

//bit masks

//data direction bits (0:input;1:output)

/I not used

//bit masks

//ilo port pins

/I not used

/1bit masks

//data direction bits (0:input;1:output)

/I not used

//bit masks

//port control

//port A data register

AN2343/D
Appendix C — Header Files
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vol atile tPTB ptb; //port B data register
volatile tPTC ptc; //port C data register
volatile tPTD ptd; //port D data register
t DDRA ddra; //port A data direction register
t DDRB  ddr b; //port B data direction register
t DDRC ddrc; //port C data direction register
t DDRD ddrd; //port D data direction register
vol atile t PTE pte; //port E data register
t U08 rsv; // mai ntai ni ng nenory nap
t DDRE ddre; //port E data direction register
} t EY16PORT;

#endi f //EY16PORT_H

32 HC908EY16 LIN Monitor
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[ xx KK

Fil enane : EY16icg.h

Defines the serial interna

cl ock generation register

| CG dat astructure base address (out of reset) -

EY16 : 0x0036

Witten by Ross MLuckie (R38917)

Revi sion history -

7/5/ 02 - Initial coding

****/

#i f ndef EY161 CG_H
#define EY161 CG H

#i f ndef COVMMON_H
#i ncl ude <common. h>
#endi f

typedef uni on ul CGCR
{

t U08 byte
struct
{
t U08 ecgs M
t U08 ecgon 11
t U08 icgs 0 1;
t U08 i cgon 1 1;
t U08 cs 01,
t U08 cnon 11
t U08 cnf 11
tUo8 cm e 01
}bit;
}t1 CGCR;
#def i ne ECGS 0x01
#defi ne ECGON 0x02
#define | CGS 0x04
#define | CGON 0x08
#define CS 0x10
#defi ne CMON 0x20
#defi ne CWF 0x40
#define CME 0x80

t ypedef uni on ul CGWR

{

t U08 byt e

struct
{
t U08 nO 01,
t U08 nl 01

// prevent duplicated includes

/I prevent duplicated includes

//transmt interrupt enable

//spi enabl e

/1w red-OR node

// cl ock phase

//clock polarity

// master node (1), slave node (0)
/I not used

//receiver interrupt enable

//bit masks

//spi baud rate bits
// node fault enable

bl ock as a datastructure
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t U08 n2 0 1; //transmitter enpty flag
t U08 n3 0 1; //node fault flag
t U08 n4 0 1; //receiver overflow flag
t U08 n5 11 /lerror interrupt enable
t U08 n6 0 1; //receiver full flag
t U08 0 1; // not used
}bit;
1t 1 CAWR;
#define NO 0x01 //bit masks
#define N1 0x02
#define N2 0x04
#define N3 0x08
#define N4 0x10
#define N5 0x20
#define N6 0x40

typedef uni on ul CGTR

{
t U08 byt e;
struct
{
tuo8 trinDd 01
tuo8 trim 01
tuo8 trink 01
tuo8 trinB 01
tuo8 trinmd 11
tuo8 trinb 01
tuo8 trinbd 01
tuo8 trinv 11
}bit;
}t 1 CGTR;
#define TRIM 0x01 /1bit masks
#define TRI ML 0x02
#define TRI M2 0x04
#define TRI M3 0x08
#define TRI M4 0x10
#define TRI Mo 0x20
#define TRI M6 0x40
#define TRI M7 0x80

typedef wuni on ul CGDVR

{
t U08 byt e;
struct
{
t U08 ddi vO 0 1; //parity type
t U08 ddi vl 0 1; //parity enable
t U08 ddiv2 0 1; //idle line type
t U08 ddi v3 0 1; // wake up by address nark/idle
t U08 14, // not used
}bit;
}t1 CCDVR;
#defi ne DDI VO 0x01 //bit masks
#define DDI V1 0x02
#defi ne DDI V2 0x04
#define DDl V3 0x08
34 HC908EY16 LIN Monitor
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typedef uni on ul CGDSR
{
t U08 byte
struct
{
t U08 dst g0 0 1;
t U08 dstgl 0 1;
t U08 dst g2 0 1;
t U08 dst g3 0 1;
t U08 dst g4 0 1;
t U08 dst g5 0 1;
t U08 dst g6 0 1;
t U08 dst g7 0 1;
}bit;
}t | CCDSR;
#def i ne DSTQD 0x01
#def i ne DSTGL 0x02
#def i ne DST&X 0x04
#def i ne DSTG3 0x08
#def i ne DST 0x10
#def i ne DSTGH 0x20
#def i ne DSTG6 0x40
#defi ne DSTG/ 0x80

typedef struct

{

vol ati
vol ati
vol ati
vol ati
vol ati
}t EY16

le tl CGCR
le tI CGWR
le tl CGTR
le tl CGDVR
| e tI CGDSR
1 CG

#endi f //EY161 CG_H

Freescale Semiconductor,

/I send break character

//receiver wake-up contro

//receiver enable

//transmtter enable

//idle line interrupt enable
//receiver interrupt enable
//transmt conplete interrupt enable
//transmit interrupt enable

//bit masks

icger; //licg control register

icgnr; //icg nmultiplier register

icgtr; //licg trimregister

icgdvr; //icg divider control register
icgdsr; //icg dco stage control register

Inc.
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eyléconfig.h

[ xx KK

Fil enane : eyl6config.h

Defines the config registers as a datastructure
base address (out of reset) -

EY16 : Ox001E

Witten by Ross MLuckie (R38917)

Revi sion history -

8/ 2/ 00 - Initial coding
****/
#i f ndef EY16CONFI G_H // prevent duplicated includes

#define EY16CONFI G _H

#i f ndef COMMON_H // prevent duplicated includes
#i ncl ude <conmon. h>
#endi f

typedef uni on uEY16CONFI R

{
t U08 byt e;
struct
{
t U08 ssbpuenb 0 1; //ssb pull up enable bit
t Uo8 oscennst op 11 /loscillator enable in stop node bit
t U08 t nbcl ksel 0 1; //cop long timeout bit
t Uo8 ext cl ken 11 //short stop recovery bit
t Uo8 ext sl ow 11 /11vi power enable bit
t Uo8 ext xtal en 11 [11vi reset bit
t Uo8 1 2; /I not used
}bit;
}t EYI6 CONFI &;
#define SSBPUENB 0x01
#defi ne OSCENNSTOP 0x02
#defi ne TMBCLKSEL 0x04
#defi ne EXTCLKEN 0x08
#defi ne EXTSLOW 0x10
#defi ne EXTXTALEN 0x20
typedef uni on uEY16CONFI G1
{
t Uo8 byt e;
struct
{
t U08 copd 0 1; //cop disable bit
t Uo8 st op 11 //stop enable bit
t Uo8 ssrec 11 //short stop recovery bit
t U08 I vi50r3 0 1; //1vi 5-v or 3-v operating node bit
t Uo8 | vi pwrd 11 /11vi power disable bit
36 HC908EY16 LIN Monitor
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t U08 lvirstd

t U08 I vistop

t U08 coprs

}bit;

}t EYI6CONFI GL;

#defi ne COPD
#defi ne STOP
#defi ne SSREC
#def i ne LVI 50R3
#defi ne LVI PWRD
#defi ne LVI RSTD
#def i ne LVI STOP
#defi ne COPRS

typedef struct
{
t EYLI6CONFI G2
t EY16CONFI G1
}t EYA6CONFI G

#endi f //EY16CONFI G_H

Freescale Semiconductor, Inc.

11 /11vi reset disable bit
0 1; //1vi enable in stop node bit

0 1; //cop rate select bit

0x01
0x02
0x04
0x08
0x10
0x20
0x40
0x80

eyl6confi g2; //timer count registers
eyléconfigl; //timer nodul o registers

AN2343/D
Appendix C — Header Files

hc908ey16.h

B R EEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERE

HCO8EY16. H

Regi ster and bit defiitions for the 908EY16

T. McHenry

08-01-02

*****************************************************/

#def i ne CONFI G1
#defi ne CONFI G2
#def i ne | CGCR

*((vol atil e unsigned char *)0x001F)
*((vol atile unsigned char *)0x001E)

*((vol atile unsigned char *)0x0036)

HC908EY16 LIN Monitor
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Appendix D — HC908EY16 Sample Board Schematic
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Appendix E — Layout Top View
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Appendix E — Layout Bottom view
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Appendix E — Layout Specification
SPECIFICATIONS:

L ONAL M O 30

I HALE [MAMCTERT AFME AFTEN PLATINEL

4 AL MRERSEHE MME W IHCHEE B AFE +— il WLER HAITED,
‘a AL HALM TO B FLATER THAL WHLERS OTHETREE NOTER

MATERIAL:

L BOAFE THER WETT OFF |WHES
4

FINISH:

L1 Ol EATPPER
2, BOLOPTE &R,

Ol | Syrmbal Tabls

Hola Dla {Inzk) Syrnbaol Quanttty
o.A1E 43
0.038 o a5
@124 ki 2

DESIGN RULES

WL TR NETH
ME TS D CLEANIRE
RO TD TG CLERARCE

Bottom LEFT Bottom RIGHT o p—
LAYER: SORERETEREMASK

NEOTE: ALL LAeF=) OF THE AFTEIEY. MY VTRTT M HE TN IE

MILETT LI CORFTRONTE — 7l 2WPLC I

BOHEYEE FETEETE 9 LA AT o

mmm:‘“m AT IO JOPTIMEEH Sl

WITE: F BULFACTLHE Pd WARKINGE ARE UBED THET
MUHT BE PLACETH (N BOLCER BDE I OOPFER
CDIMERED BY THE SIWDER WK

42 HC908EY16 LIN Monitor

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

AN2343/D
Appendix E - Layout Specification

HC908EY16 LIN Monitor 43

For More Information On This Product,
Go to: www.freescale.com



Freescale Semiconductor, Inc.

How to Reach Us:

Home Page:
www.freescale.com

E-mail:
support@freescale.com

USA/Europe or Locations Not Listed:
Freescale Semiconductor

Technical Information Center, CH370
1300 N. Alma School Road

Chandler, Arizona 85224
+1-800-521-6274 or +1-480-768-2130
support@freescale.com

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7

81829 Muenchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 1 69 35 48 48 (French)
support@freescale.com

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku,
Tokyo 153-0064

Japan

0120 191014 or +81 3 5437 9125
support.japan@freescale.com

Asia/Pacific:

Freescale Semiconductor Hong Kong Ltd.

Technical Information Center
2 Dai King Street

Tai Po Industrial Estate

Tai Po, N.T., Hong Kong
+800 2666 8080
support.asia@freescale.com

For Literature Requests Only:

Freescale Semiconductor Literature Distribution Center

P.O. Box 5405

Denver, Colorado 80217
1-800-441-2447 or 303-675-2140
Fax: 303-675-2150

LDCForFreescaleSemiconductor@hibbertgroup.com

Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductor products. There are no express or
implied copyright licenses granted hereunder to design or fabricate any integrated
circuits or integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to
any products herein. Freescale Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor assume any liability arising out of the application or use of
any product or circuit, and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. “Typical” parameters which may be
provided in Freescale Semiconductor data sheets and/or specifications can and do
vary in different applications and actual performance may vary over time. All operating
parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. Freescale Semiconductor does not convey any license
under its patent rights nor the rights of others. Freescale Semiconductor products are
not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life,
or for any other application in which the failure of the Freescale Semiconductor product
could create a situation where personal injury or death may occur. Should Buyer
purchase or use Freescale Semiconductor products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Freescale Semiconductor
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Freescale
Semiconductor was negligent regarding the design or manufacture of the part.

freescale:

semiconductor

AN2343/D

For More Information On This Product,

Go to: www.freescale.com


rxzb30
disclaimer

rxzb30
hibbertleft

rxzb30
freescalecolorjpeg


	Introduction
	Hardware: HC908EY16 Sample Evaluation board
	General Overview
	Clock, Reset & IRQ Options
	Power and LIN functionality
	On board programming

	Software: Demonstration of LIN functionality
	General Overview
	Use of the Metrowerks LIN Software Drivers
	Monitoring LIN activity
	Interfacing a LCD display with the Sample Evaluation Board

	References
	Acronyms
	Appendix A: Software Flowchart – Main Control loop
	Appendix A: Software Flowchart – Initialisation Functions (1)
	Appendix A: Software Flowchart – Initialisation Functions (2)
	Appendix B – Source Files
	ey16 giveaway.c
	vector.c
	slave.cfg
	slave.id
	hc08ey16.prm

	Appendix C – Header Files
	ey16port.h
	ey16icg.h
	ey16config.h
	hc908ey16.h

	Appendix D – HC908EY16 Sample Board Schematic
	Appendix E – Layout Top View
	Appendix E – Layout Bottom view
	Appendix E – Layout Combined
	Appendix E – Layout Specification



