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Section 8. LCD Display Module Objectives

» This session will introduce you to the..

« Features of the new TWR-LCD Module

- Freescale Graphic Library Solution for Embedded
MCU’s

Freescale Embedded GUI and « Documentation and Demo Software available.
TWR-LCD
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Introduction Smart vs Dumb LCD Panels & Bus requirements

» Driving graphics LCD panels normally requires a dedicated MPU > Dumb LCD TFT panels are very much like DRAM's

No on-board frame buffer or graphics engine
Cell's need to be refreshed periodically

Refreshing uses a lot of bus bandwidth
Cheaper but require LCD controller

a
» Solutions such as the Coldfire MCF532x, MCF5227x or i.MX a
devices have been specifically designed for this purpose o

u]

» Recently, a number of new LCD displays have been released to
the market which have LCD controllers integrated onto the LCD » Smart LCD TFT panels — Like Static RAM
glass

LCD is refreshed from on-board RAM

CPU bus bandwidth is only used when data must be changed
Requires significantly less CPU bus bandwidth

More expensive but does not require LCD controller

» A simple SPI or 8/16 bit parallel interface can be driven by any
microcontroller
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Display Spectrum LCD Driving Methods

» Traditional LCD Driver » SPI/Parallel LCD Driven

+ Requires a dedicated LCD MPU - Can be driven from any MCU

Med- to Large-sized Displays
Monitors, Terminals, TVs, etc

Small-size Displays

LED Matrix J
or Chip on glass LCD
with integrated
display RAM

8bit parallel |

Program Flash
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Peripheral Module: TWR-LCD Graphical LCD Module

TWR-LCD Features:
+3.2" TFT QVGA display

« SPl and CPU interface

« Touch screen interface

« 5-position navigation switch

« Piezo buzzer

« Temperature sensor

« micro SD card slot

« Measurement port with current sensing circuitry
« Standalone mode

LD (Y A) § @

Resale:

TWR-LCD = $99
Launch Date:

Apr 26, 2010
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TWR-LCD Graphical LCD Module Block Diagram

« Truly Semiconductor 3.2" TFT LCD with an analog
resistive touch overlay

*The switch will allow user interaction with the TWR-
LCD providing a method to indicate Up, Down, Right,
Left and Select.

Tower Primary Side Expansion Ports
(Sides Aand B)

LCD Display Cuniroller
SPI1, IRQ, GPIO

Resisive

Touch Panel

e

mini8 USB
Rocoptic Uss (OPION)
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TWR-LCD Graphical LCD Module Block Diagram

The Micro SD Card slot is accessible
to either the on-board MCF51JM
MCU or a compatible MCU Tower
Module

Tower Primary Side Expansion Ports
(Sides Aand B)

Power Rogulation
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SPI, IRQ, GPIO

LCD Disg ay Cor

Resistve
Touch Panel

The USB connector is used to provide
power to the TWR-LCD module when uss
operating in stand-alone mode (not

connected to the Tower System)

Us8 (OPIDN)
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What’s the Freescale Embedded GUI?

» High level object graphic driver for color
LCD

» Structure of driver brings complete SW = ==
solution for applications with LCD screen

¥ MAIN MENU

» Touch screen capability
» Organization done by screen with objects

» We can find the Alias references to D4D
(Driver for Display) in function software

=~ freescale~
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Block scheme of FGUI implementation

» User application — layer of user SW ‘

application code User application |

» Application programmable interface User interface - API

; DA4D API

- interface layer between user SW (. ) -

application and FGUI DiD LCD High level driver
» D4D high level - layer that manage

all screens and objects (redraws, LCD Low level driver

input keys, touch screen events

etc.)

HW|
MCU
» LCD low level — manage ‘ ‘
o ; Freescale HCS08 / Coldfi

communication with LCD and (xceaale clitto)

provides some basic function (Draw LCD module

line, bitmap, circle etc.)

» HW — Freescale MCU board + LCD

7 - " " freescale-
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Features of Freescale Embedded GUI

» Multiple platform support. Tested on HCS08/MCF51- Flexis series 8-,
32-bit MCUs and MCF52xx

» Objects:

Button

Check Box / User handled Radio Button
Gauge

« Icon

Label

- Menu

Picture

Slider

Graph

= freescale~
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Freescale Embedded GUI Screen

» The basic item of FGUI structure is SCREEN
» The screen representing the real screen showed on LCD
» The screen definition contains:
- list of all used objects on screen
« function bodies:
= Onlnit
= OnActivate
= OnDeactivate
= OnMain
= OnObjectMsg
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Freescale Embedded GUI Button Object

» Button object is targeted for control of user functions

Exit

» Check Box object is targeted for control and set up of user
application

F]Run Gauge
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Freescale Embedded GUI Gauge Object

» Gauge object is targeted as a graphic information of
numerical values

0
Value: 71

» lcon object is targeted as a graphic information

Yellouw
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Freescale Embedded GUI Label object

» Label object is targeted as a text information

AUGE M

» Menu object is targeted as a control item

MMenu 413
@Gauge

“Slider

% Icon

BMixed
HiCalculator
TouchScreen
Itent

. 1 =~ freescale~
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Freescale Embedded GUI Picture object

» Picture object is used only to draw bitmap on screen

7 - 7 " freescale-

Freescale Embedded GUI Slider object

» Slider object is targeted as a graphic information of
numerical values and for setting this numerical
values

The D4D_GRAPH object is prepared to create a simple
graph that provides a lot of features .

o onttng Gridjises

Graoh X axis tabel

Ny
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Freescale Embedded GUI example application Screen Shot Freescale Embedded GUI example application Window

TouchScreen
Itemb
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Agenda

Introduction
TWR-LCD System
Freescale Embedded GUI (D4D)
Demo Projects
» Third Party Software Solutions
=) » Demonstration Labs with Codewarrior for MCU
V10

» Additional Resources

» Review
Freescale Embedded GUI + TWR-LCD
Demo Labs “Codewarrior for MCU V10”
e + treescate- #freescale
| |
Demo Labs Demo Labs

» TWR-LCD projects for CodeWarrior for MCU v10: L i .
» Lab1 : Demo Application programming using Bootloader

» Lab2 : HelloWorld Application

I)Demo_MCFS1CN_Flex
\JDemo_MCFS1CN_SPI

I HellowWorld_MCFS1CH_Flex
) HelloWorld_MCFS1CN_SPI

) Helloworld_MCFS13M_SPI

|23 Helloworld_MCFS13M_SPI_BL |
I)IM128_BL_ECUI

1) IM128_Bootloader

=“freescale - o i 2 = freescale~
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Lab2 : HelloWorld Application

Flo Edt Refactor Navigate Search Projct Profer Run

» Select Icd Project

» Right click -> Open Project

Rungs 3
Debug A5 3
T 5
Conpare WiEh ’
Restorefrom Loca Hitory.
Propeties

Lab2 : HelloWorld Application S

=~ freescale- =“freescale-
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Lab2 : HelloWorld Application Lab2 : HelloWorld Application

» Expand Source Tree

Ticowarapopza i =0

// Main Loop

void main(void) {

BL_RedirectUserVectors();

_setup_Heloworld_MCF

o F oo » Open main.c (Double click)
& @) Inchudes \ MCU_Init(): // MCU Initialization Clock, WatchDog etc
(& FsL Embedded GUI

Timer_Init(); // Periodic Timer interrupt initialization - 25ms
® @b —

® @&lb

# (& MCFS10M128_Internal_Flash
@ (= Project_Headers

G Project_Settings

< Init HelloWorld Screen
[ LANDSCAPE) ;

G Sources
(€] bootioader.c Enablelnterrupts; /* enable interrupts */
ootioader.h
i ) ' )
st Dap_Poll(): // Dap poll leop | «————  Library Polling Routine
e,
(£ sareen_hlo_word.c 20 e ren . .
& screen_hello_world-fished.c 2K8 __RESET_WATCHDOG({):; /* feeds the /
&) screen_hello_world-start.c 18 } /* loop forever */
8 vectors.c 1w /* please make sure that you never leave main */
b )
i . =" freescale~ i 2 =" freescale~
ocale ocale
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Lab2 : HelloWorld Application Lab2 : HelloWorld Application
» Open screen_hello_world.c We have to declare the components in our screen ( write code or use

copy&Paste.txt file)

) Codearrir Prosects &3

[ seo] T |
[=n =
o one = | \
® EE R
) Incudes 5 ot co1 s Pelobald T 166
@ © 5 Srarer —
® Gl ] s
04a TRCLARE S0 LAGRL AVIOS 128 Lo BebLoerld, Helle dorid, 10, 13, KON 0x14 5551
@ e
26
[2) boothoader.c e
(8 bootioader 166
D4D_Corfiguraton e
e e
16 L SRcLan T BUETe Aunuezaa i, B "0, 08, s 3etd 316, G
axe B3 : s
106 e
PR 2 . -
screen_felo_vorldfrished.c 28 5 (2 soeen el wakc e
(€ screen_hello_world-start.c 18 (2 sereen_helo_workfinshed.c 268
8 e (2 soon_helo vkt e
© (6 vetorsc ne
i B
S = freescale- . " freescale-
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Lab2 : HelloWorld Application
Write code under “INCLUDE YOUR DECLARATION CODE HERE”

» Label Declaration:
D4D_DECLARE_STD_LABEL_AUTOSIZE(Ibl_HelloWorld, "Hello World", 70, 10,
FONT_8x14_BIG)

» Text Button Declaration:

D4D_DECLARE_TXT_BUTTON_AUTOSIZE(btn_Example, "Change Icon”, 70, 100,
FONT_8x14_BIG, OnCIickiBtnExamp\e)

» BitMaps:

D4D_DECLARE_BMP(bmplconGraph, icon_graph24x24, NULL)
D4D_DECLARE_BMP(bmplconBulb, icon_bulb24x24, NULL)
D4D_DECLARE_BMP(bmplconPaint, icon_paint24x24, NULL)
D4D_DECLARE_BMP(bmplconTchScr, icon_Touchscreen24x24, NULL)

“freescale -
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Lab2 : HelloWorld Application

» Icon with 4 bitmaps Declaration:
D4D_DECLARE_STD_ICON_BEGIN_AUTOSIZE(icon_Example, "Icon”, 120, 150, FONT_8x14, NULL)
D4D_DECLARE_ICON_BMP(&bmplconGraph)

D4D_DECLARE_ICON_BMP(&bmplconBulb)

D4D_DECLARE_ICON_BMP(&bmplconPaint)

D4D_DECLARE_ICON_BMP(&bmplconTchScr)
D4D_DECLARE_ICON_END()

» Screen with 3 objects Declaration:

D4D_DECLARE_STD_SCREEN_BEGIN(screen_HelloWorld, ScreenHelloWorld_)
D4D_DECLARE_SCREEN_OBJECT(Ibl_HelloWorld)
D4D_DECLARE_SCREEN_OBJECT(btn_Example)
D4D_DECLARE_SCREEN_OBJECT(icon_Example)

D4D_DECLARE_SCREEN_END()

“freescale -
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Lab2 : HelloWorld Application

We have to add the callback function code for Button Touch/CIlck event
under “INCLUDE YOUR BUTTON CALLBACK CODE HER!

D4D_UNUSED(pThis);
D4D_IconChangelndex(&icon_Example, 1);

static void OnClick_BtnExample(D4D_OBJECT* pThis)
{
D4D_UNUSED(pThis);
D4D_lconChangelndex(&icon_Example, 1);
}

=~ freescale~
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Lab2 : HelloWorld Application
» Build Application

@ C/C++ - led/Sources/screen_hello_world.c - CodeWarrior Development Studio
Fle Edt Refactor Navigate Search Project Profler Run PEVro Processor Expert - Window Help
[l &l 7-=-B-la-s--6-[8}=-|p-0-a

(Y— & saoon bl vt 57

S o

(¢) Copyright 2008 Fresscale Semicon
* ALL RIGHTS RESERVED

8 analyis_cfv1_setup_Helloworld_MCE
& 3 Bnars
) Inchdes
® (> FsL Enbedded GUI
= Lal

* FILE NaME:
[ copyepaste.tst 1k :
(3] sreen_helo_word.c aig|| T FURROSE:
€ G :
G MCPSLIMIZE, Interns_Flash , AvTHOR:
B Gt teads |t
© (o Project_Setings
B console 52 ® G
GESI M, SPL B
UL/ corauon_t: 1es/d4a_wuath.ob3 " . /FSL. Exbedded GUL/comnon_£11ea/24d_cb3ect .ob3" . /FS. Exbedded
GUT/ conmon_t11e3/a4d_schene .ob3" . /FSL Enbedded GUI/common_f1les/did_screen.ob)”

~17D:/Seminars_Tech_day/DF/Software/orking Porting CV10/TUR-LCD Demo Projects/CU MCU
10/He11ovor 1a_NCFS1IM_SPT_BL/../../FSL Embedded GUI/Lib/FGUI.1ib"

7inished buslding carger: [Feliovorid HeTeiit SPT B eier

=~ freescale~
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Lab2 : HelloWorld Application

» Find the S19 application output file :

C:\CW10\workspace\lcd\MCF51JM128_Internal_Flash
\HelloWorld_MCF51JM_SPI_BL.elf.S19

8 C:\CW10\workspace\lcd\MCF513M128_nternal_Flash

B T e T
OO~ 9| Dot i e
Adress [ ClcWiOlrspacelcapCro1 128 Inerna_Fas |
o S Enbodded o
Db
= =<
O oo Sl et

Sources
3ty Computer =
2 < symem (@) Petowodd_1crS1m_SPLoLof

1 (2 3860d159d10d54040b. (= Heloworld

=D fetowond_1crs1m_Se1
e

Sobjects.mk

B sources.kc

x

& (3 FsL Embedded GLI

(ST

5 (L MCFS1MI28_Internal_Flash
3 Project_Headers

& (3 Project_Settings

& (3 Sources
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Lab2 : HelloWorld Application

» Connect USB cable to TWR-LCD

“freescale~
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Lab2 : HelloWorld Application Lab2 : HelloWorld Application

» Drag&Drop S19 output file to bootloader Drive
R =T » Additionally the MSD (Mass storage device will show ‘SUCCESS.TXT’)

e _Edt_View Favortes Toos Hep
A Name see Type Date Modfied ~

a DREAVTT  OKB TetDocument 10420080320 Flo Gt Vew Fewodes Took Hab I3
e L <«—— Bootloader Drive Qo - © - [F| Psewen [z v | @
@ pn ot E S5s
3 Shr this Foder E] SeallTe Dots Modfed
AN ) succssmar OKB Text Document 18.04.2008 08:20
V< | 3
» The bootloader will load the file and flash the application = -

» Now you can reset the board (pressing JMRST), and this will launch
your HelloWorld Application

AX)
o

£ 37 fr ee..smﬁeal.e, " e o e o s S b . €1 2 38 fr ee..smﬁeal.e, "
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Lab2 : HelloWorld Application TWR-LCD Documentation
» Touch the Button to change the icon image.
» TWR-LCD User Manual
» TWR-LCD Lab Guide
m » Freescale_Embedded_GUI_User_Manual
» TWR-LCD-RevA-SCH : TWR-LCD Schematic
» TWR_LCD_QSG : TWR-LCD Quick Star Guide
Ii » SSD1289 : Display Controller Datasheet
» TRULY-TFT2NO0369-E : Truly Display Datasheet
o 2 :"' freescale~ e o :"' freescale~

Lab1 : Demo Application programming using Bootloader

» Connect USB cable to TWR-LCD

Lab1 : Demo Application programming using Bootloader e

w2 =" freescale~

ol
=" freescale~

© Freescale Semiconductor 2005 7



Freescale Semiconductor 4/1/14 1:28 PM

r |
Lab1 : Demo Application programming using Bootloader Lab1: Demo Applications Programming
» The TWR-LCD features a bootloader to facilitate the loading of

» Precompiled Applications:
applications without the need for an external debugger.
» Bootloader will enumerate the TWR-LCD JM128 as a MSD (Mass Ao R Ge Romis G (i
Storage Device).

Qe - Q- (¥ ‘psaar(h ‘,C s | [
» To enter the bootloader hold the ‘BTLD’ button while momentarily Adiress [ Ckd s
1N M128_BL_ECUI_SPLS19 IM128_BL_EGUI_SPL.519

pressing the ‘JMRST’ button and finally releasing ‘BTLD’. gﬂ“
» In bootloader mode, you will hear a beep from the sounder and the B
»Now you can drag&drop / copy S19 (Motorola S-Records)
precompiled applications files to the bootloader

(£) My Documents
screen will write a welcome message. & 3y Conputer
B @ systen (C1)

- o =" freescale~ - w“ =" freescale~
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Lab1: Demo Applications Programming Lab1: Demo Applications Programming
» Drag&Drop S19 Demo file to bootloader

@

» Additionally the MSD (Mass storage device will show ‘SUCCESS.TXT’)

A Name

see Type Date vodfied
FileandFolder Tasks &/l [Reav.ar  OKG TextDocment  16.04.2008 05:20 Fle £t Vew Favrtes Took Heb ]
(9 Make anew folder E <—— Bootloader Drive Q- O F POsewen [rases [
@ Publish ths foder to
the web sdiesz [0 V8w
2 sheretis older Hane se e Oateodfed
: e and rolder Tasks &)l | £ success.nar 010 TeaDocmen  i6.otzone0az
Ve 5 L
29 mate anewfodr
Put ths Fldr to
9 the Web.
i2sh: s o | &
1 objcts Obytes 1 My Computer

» Now you can reset the board (pressing JMRST), and this will launch
your new application

A

\
O
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Lab1: Demo Applications Programming

» Flash and Explore the Applications:

~JM128_BL_ECUI_SPL.S19

JM128_BL_EGUI_SPI.S19 —

If an application is already loaded, then you need to reset the board (press
the,JMRST button) while holding down the BTLD button

a = freescale~
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