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1 Introduction

This application note is a comprehensive guideline on how to
get started using Tower boards, information on its available
expansion peripherals, and how to start rapid prototyping with
Freescale 16-bit microcontrollers.

The Tower controller modules are demonstration boards and
kits that can be used for low cost microcontroller development
and evaluation. The tower boards are designed to interface
with the Freescale Tower System, a modular development
platform which aids in rapid prototyping and tool-reuse. An
integrated open-source background debug module, software
tools, and examples provided with the tower boards make
application development and debug quick and easy. The
TWR-S12GN32 board features the MC9S12GN32, a 16-bit
MCU focused on low-cost, high-performance, and a low pin-
count. The MC9S12G family is intended to bridge the gap
between high-end 8-bit MCUSs and high-performance 16-bit
MCUs. The MC9S12G family is targeted to generic
automotive applications requiring CAN or LIN/J2602
communications. This guide shows how to quickly connect the
board to a host PC, and execute a demonstration application
for getting this device up and running.

After reading this application note you will be familiar with
the 16-bit tower boards available, have a clear understanding
of how, when, and why the tower boards are used, and which
expansion modules are available for extending the prototyping
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uewng Started with Tower Boards

capabilities of a given tower board. Additionally, you are provided an example application that can be run on the S12GN32
tower board.

2 Getting Started with Tower Boards

The following sections explain some advantages of using the Tower board concepts. A step by step example is provided in
the use of the SI2GN32 Tower board.

2.1 Tower board concepts

The following concepts are introduced in the Freescale Tower System for easy reference.

* Controller module — A stand alone expandible evaluation board that includes the microcontroller, an onboard
debugger, and provides some leds, buttons and a potentiometer for interacting with the microcontroller.

* Elevator modules — These two boards plug into the two expansion buses available in the tower boards to route MCU
signals to peripheral modules and easily accessible headers. Elevator modules allow up to one controller module and
three peripheral modules to be connected to the tower expansion bus. Additionally, one side mounting board can also
be plugged in (that is, TWR-LCD).

 Peripheral module — A hardware expansion board pluggable into the elevator boards that provides special
functionality (that is ethernet, sensors).

* Complete kit — A kit includes a controller module, elevator modules, and one or more peripheral modules suited to a
special application. The kit can always be reconfigured, expanded, or diminished to suit specific development needs.

2.2 Use of Freescale Tower boards

The Freescale Tower system allows you to explore and evaluate different microcontrollers and peripheral hardware to
quickly prototype an embedded system that fits your needs, that is without any hardware development. Software development
is facilitated through our documentation.

Use Freescale Tower system for:
¢ Evaluating a microcontroller derivative using a controller module that can function as a stand alone system.
¢ Adding hardware to fit your needs using a Freescale catalog of peripheral modules is quick and easy.
¢ Adding custom hardware through the ports available in the elevator modules, or in the controller module itself (all
MCU signals are available on the elevator bus) is possible.
* Change the MCU of your embedded system by swapping the controller module.
* Enable SW development with the examples and applications provided.
¢ All low cost configurable modules enable rapid prototyping and development at a low cost.

2.3 Available peripheral modules

Among the growing portfolio of peripheral modules some are:
* TWR-ADCDAC-LTC — High Precision Analog Module
* TWR-ELEV — Provide power regulation circuitry, standardized signal assignments, and act as common backplane for
all assembled Tower System modules
* TWR-LCD — Graphical LCD module
e TWR-MEM — Memory module featuring serial flash, MRAM, CPLD, SD Card, and compact flash
e TWR-PROTO — Prototyping module featuring an ample perfboard area for custom circuitry
* TWR-RF-SNAP — Tower System RF Wireless Mesh Networking Module
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Using the TWR-S12GN32 board

* TWR-SENSOR-PAK — Sensor module featuring multiple plug-in sensors, including inertial, pressure, and touch

Sensors
e TWR-SER — Serial module featuring Ethernet, USB, RS232/485, and CAN
* TWR-SER2 — Tower System Enhanced Serial module featuring dual Ethernet and high-speed USB

For more information go to the Freescale http://www .freescale.com/tower website.

2.4 Available controller modules

Freescale currently provides controller modules for the SI2GN32 and S12G128 16-bit microcontrollers, with more boards to

be available soon. There are also 8-bit and 32 bit boards and more to come in the 16-bit range.

3 Using the TWR-S12GN32 board

The following is a quick guide for developing an application with the TWR-S12GN32 board.

You need the following pre-requisites to follow the steps to test this application.
¢ Install CodeWarrior Development Studio 5.1 (or later version) for S12(X) (available at www.freescale.com)

* Connect a TWR-S12GN32 board with a mini USB cable. The first time you connect it it will ask to install the drivers

of the OSBDM. It should be installed automatically if CodeWarrior is already installed on the PC.

3.1 Creating a project in CodeWarrior

The following steps allow you to create a project for the SI2GN32. Write a simple application, compile it and run it on the

microcontroller.

To create a project targeting the S12GN32:

Open CodeWarrior Development Studio for S12(X) 5.1 (Start — Programs — Freescale CodeWarrior).
Create a new project (File — New project).

Select MC9S12GN32 in derivative, and Open source BDM as the default connection

Select a project name and location, leave language selection as default (C language)

Skip adding existing files to the project (click next).

A S

Leave rapid application development as none (default), also leave startup code, memory model, and floating point

support as defaults (ANSI startup code, small memory model, and none for floating point support are the defaults).
Click next and finish. The project files are now created and you are provided with startup code and a main function

with an infinite for loop.

Now that the project wizard has created the project and the main file, start coding the application:
1. Open main.c in the project tree view

2. Copy the following code to main.c inside the main function just below the “put your own code here” comment:

Initialization code:

/* Init gpio pins for led outputs */
#define LED1 PTT PTT2
#define LED2 PTT PTT3
#define LED3 PTT PTT4
#define LED4 PTT_PTT5
PTT = OxFF;
DDRT = 0x3C;
/* Init gpio pins for button inputs */
#define SW1 PT1AD_ PT1AD4
#define SW2 PT1AD PT1ADS5
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#define SW3 PT1AD_PT1AD6
#define SW4 PT1AD PT1AD7
PERIAD = OxFO;
ATDDIEN = 0x00FO;
/* Init timer for blinking leds */
TSCR2_PR = 0x06;
TSCR1_TEN = 1;
3. Copy the following code to main.c in the main function inside the infinite for loop:

LED and Switch code

unsigned char tmrFlag = 0;
/* SW1 turns LEDl1 on */
if (swW1) {

LED1 = 1;
} else {
LED1l = 0;

/* SW2 turns LED2 on */
if (sw2) {

LED2 = 1;
} else {

LED2 = 0;

/* Check if timer overflowed */
if (TFLG2_ TOF) {
tmrFlag = 1;

/* SW3 blinks LED3 */
if ( (!SW3) && (tmrFlag) ) {
LED3 *= 1;

/* SW4 blinks LED4 */
if ( (!SW4) && (tmrFlag) ) {
LED4 = 1;

/* Clear timer flag */
if (tmrFlag) {
tmrFlag=0;
TFLG2_TOF = 1;

4. Debug the project (press F5 or go to menu Project — Debug). This will compile the project and program the target.

After the target device has been programmed the code can run using the green arrow run button, by pressing F5 or by going
to menu Run — Start/Continue.

After the code is running press SW1 through SW4 to see the changes in LED1 through LED4. SW1 and SW2 turn on LED1
and LED2 respectively. SW3 and SW4 blink LED3 and LED4 after a noticeable amount of time dictated by a timer overflow.

3.2 Conclusion

This application note demonstrated how to quickly get the 16-bit Tower boards up and running with information about
expanding the hardware to have a fully functional prototype for an embedded system at a low cost.

4 Troubleshooting

If the demonstration application fails to function as indicated above, please follow the steps below before contacting
Freescale support.
* Ensure the option jumpers are set to the default positions, ensure the PWR_SEL option jumper is set correctly.
* Ensure the ON/OFF switch is set to ON.

Introduction to the 16-bit Tower Boards Using the MC9S12GN32 , Rev. 0, 6/2011

4 Freescale Semiconductor, Inc.



vy
g gl 4
Reference Material
¢ Ensure the VDD LED is on.

¢ Ensure the correct version (CodeWarrior for S12X) of CodeWarrior is installed and that the SI2GN32 Service Pack is
installed.

5 Reference Material

The following material is available at www.freescale.com.

Software development tools for 16-bit controllers
¢ CodeWarrior 5.1 for HCS12(X) Microcontrollers

Application notes regarding 16-bit devices

AN3622 — Comparison of the S12XS CRG Module with S12P CPMU Module
* AN2612 — PWM Generation Using HCS12 Timer Channels

AN2428 — An Overview of the HCS12 ATD Module

AN2883 — Serial Communication Interface as UART on HCS12 MCUs

e AN2461 — Low Power Management using HCS12 and SBC devices

Reference Manual for the S12G 16-bit microcontrollers
* *MC9S12G Family Reference Manual

6 Glossary
The following concepts are commonly used when working with tower boards:
* TWR — Tower board
* Elevator module — Boards that interconnect the different tower modules
* OSBDM — Open source background debug module that is included in the controller module for programming/
debugging an application.
» <Expansion module — Specialized hardware designed to be pluggable into the Freescale Tower System.
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